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ABSTRACT
The present study is the first effort to survey the structure
It is hoped that it

of the livestock sector in Saudi·Arabia.

will provide a contribution to the knowledge of the livestock geography
of the country, by shedding light on the main problems facing livestock
development.

Particular attention has been given to the limitations

and. potential of livestock development and the spatial pattern of the
present state of the livestock sector.
In the general introduction the present state of livestock and
its declining importance in the Saudi economy is emphasised and it is
suggested that the recent

di~equilibrium

in the livestock sector is a

main reason for this decline.
Part O?e, in three chapters, examines the extent of the

limitation~

and constraints facing livestock development, mainly environmental I
climate and water resources -, institutional - MAW, and social - al-Badiah.
The types of livestock, their potentials, economic significance,
and spatial characteristics are the main themes of Part Two, which is
composed of two chapters:

one dealing with animal types and the other

with their spatial organization.
Part Three, in three chapters, deals uith the livestock structure
through the evaluation of. livestock systems, their~p~esent condition and
the main problems associated with them.
Part Four deals with the role that livestock can play in the
national development and the strategies for livestock development.
The Thesis ends with some concluding remarks, summarising the most
significant general findings of this study.
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NOMENCLATURE
The date ,for most of the material presented in this study is in the
Hijra Fiscal Year. To assist the reader in making convers{ons, a table
showing Hijra years compared with Gregorian years is shown below.
Hijra and Gregorian Years
Gregorian Dates
Hijra Year

Hijra Year
Starts

1374
30
20
1375
1376
8
28
1377
1378
18
1379
7
1380
25
1381
14
1382
3
1383
24
1384
12
1385
1
1386
21
1387
11
1388
30
1389
19
1390
9
1391
26
1392
16
1393
5
1394
26
1395
15
1396
4
1397
24
14
1398
3
1399
23
1400
Definitions and Abbreviations

Aug
Aug
Aug
Ju1
Ju1
Jul
Jun
Jun
Jun
Hay
Hay
Hay
Apr
Apr
Mar
Mar
Har
Feb
Feb
Feb
Jan
Jan
Jan
Dec
Dec
Dec
Nov
used

1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1976
1977
1978
1979

Finishes

Hijra Fiscal
Year Starts

Aug 1955
Aug 1956
Ju1 1957
Ju1 1958
Ju1 1959
31
Jun 1960
19
Jun 1961
9
Jun 1962
28
Hay 1963
17
_.11 Hay 1964
5
30 Apr 1965
25
20 Apr 1966
15
10 Apr 1967
4
29 Mar 1968
23
18 Mar 1969
12
8 Mar '1970
1
25 Feb 1971
21
15 Feb 1972
10
, 4 Feb 1973
30
25 Jan 1974
19
14 Jan 1975
8
3 Jan 1976
27
23 Dec 1976
17
13 Dec 1977
7
2 Dec 1978
27
22 Nov 1979
26
11 Nov 1980
lieasurements and

SR . Saudi Riyal
A.H. After Hijra Moslem lunar year
MAH Ministry of Agriculture and Water
CPO Central Planning Organization
Arcmco Arabian American Oil C9mpany
CDS Central Dept., of Statistics/Hinistry
of Finance
LDC's Less Developed Countries
AU
Animal Unit; one sheep and one goat
equals one AU, and cattle and camels
as five animal units each
AUY Animal unit per year

19
7
27
17
6
24
13
2
23

Dec
Dec
Dec
Nov
Nov
Nov
Oct
Oct
Oct
Sep
Sep
Sep
Aug
Aug
Ju1
Ju1
Ju1
Jun
Jun
Jun
May
Hay

4.5 Saudi Riyals
10.8 Saudi Riyals
1 Saudi Riyal
100 ha1a1ah
Hectare

= 2.471

1959
1960 .
1961
1962
1963
1964
1965
1966
1967
1%8
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

Units

= 11 .00 ~ up to
= £1.00* ) 1970+
= 20 quirsh =
acres

Hectare :-10 donums

*In 1975 SR 7.18 = £1 as at 13 Oct. (National Westminster Bank, ~
Economic Report Pub.Oct 1975

+ Saudi Arabian }lonctary Agency, Saudi Arabia (SAl-fA) based on the per
values given in the IHF, International Financial Statistics, Feb.,
1971, and need not correspond with the free market rates prevailing.
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INTRODUCTION
The aim and significance of the study
This livestock study deals only with the main four ruminant animals:
camels, cattle, sheep and goats.

Other animals (horses, donkeys, poultry,

game animals and fish) have not been included because (a) ruminants are
different from these other animals in feed requirements, resources used
and in approaches for development, and (b) ruminants are the most cornmon
type of livestock,throughout the country while the others vary much more
from locality to locality.
The general objectives of this study are to undertake a geographic
analysis of the livestock sector in Saudi Arabia and to accomplish the
following specific aims:
(1) To fill a gap in the literature.

An examination of the bibliography

reveals that'little of significance has been publiohed by geographers or
even economists on the livestock sector, not only in Saudi Arabia but also
in most under-developed countries in the arid parts of the world.

More-

'"
over economists and geographers, as well as planners,
have negLected the
role that the livestock sector can play in national development.

It-is

importaat that a study is attempted to identify and throw some light on
the nature of the livestock sector in Saudi Arabia, and hopefully to provi~e

a basis for future studies of this sector.

(2) To explore and identify in their loeational context the main structural problems that have prevented the livestock sector from achieving
the desired rate of development.

Emphasis will be given'to the location,

regional distribution and classification of livestock production systems.
(3) To organize the available data, as "lell as add new data, either prcviously unpublished or obtained through the author's ficld work.
(4) To outline the role' of livestock in national development and some
possible strategies for dev

'vestock sector.

2.

Historical Background
Throughout the known history of Arabia, from earliest times to as recentlyas the 1940's, a pastoral economy dominated the Arabian scene and
provided the main economic activity.

Unfortunately the literature deal-

ing with Arabia before the late 19th century

~ends

information about the economic aspects of this era.

to give little detailed
However the im-

portance of pastoralism as a way of life may be deduced from early writings.
It was in the late 19th century that Western explorers started to
provide a great deal of information about the economic situation in Arabia,
and it is their accounts that show how important pastoralism was to the
economy of Arabia.

1

The prominence of pastoralism in Arabia is revealed

by an early and comprehensive report prepared for the British Foreign
Office in 1920.

2

The study stated:

Sheep and camel rearing, and to some extent the breeding of
horses, are the staple occupations of the country ••• Hides and
skins, especially ~he latter, are today the most important
source of wealth in the country.3
The importance of Arabia as a centre for livestock export, particularly camels, was stressed in this report:
1.

2.
3,

The most important contributions were provided, among others, by
the following:
Burkhardt, J.S., Travels in Arabia, (London; Colburn, 1829)
Palgrave, W.G., Narrative of a Year's Journey through Central and
Eastern Arabia, (1862-63), 2 vols. (London; 1865)
Daughty, C.M., Travels in Arabia Deserts, (London; 1908)
Great Britain, Geographical Section of the Naval Intelligence
Division, Naval Staff, Admiralty, A Handbook of Arabia, 1. (London;
H.M.S.D., 1920)
Musil, A., Manners and Customs of the Ruata Beduins, (New York;
American Geographical Society, 1928)
Arabian Deserts,(New York; Am.Geog.Soc., 1927)
""'R-a-s-w-a-n-,--=C"""":.R., lI'fribal Areas and Migration lines of the North Arabian
Beduins", The Geographical Review,vol .20,1930, pp .494-502
Dickson, H.R.P., The Arab of the Deserts, (New York; Randon House,
1946)
Great Britain, Foreign Office, Historical Section, Arabia, (London;
H.M.S .0. , 1920)
Ibld.,p.68

3.

Arabia is the chief camel-breeding country of the world, but
as no Arab in Arabia can accumulate capital sufficient for
large deals, the centre of the camel trade is at Damascus
and some trade is also carried out at Baghdad. The camel merchants, both at Damascus and Baghdad, employ as buyers the
Ukeil, a class of recognised caravan guides ••• when the tribes
need money they make their purchas es and camels thro'ugh the
agency of the sheikhs ••• the camels bought are kept through
the winter in the oases of Kasim [Qassim] and in spring are
driven across the desert to Damascus and hence into Egypt •••
the camels of Jebel Shammar [Hail area] ••• are exported in
considerable numbers to Mesopotamia. The camels of Oman and
the Aden interior are exported from Oman and el~Katr [Qatar]
to Persia ••• It is estimated that the chief camel-rearing tribes
possess 720,000 head; of these only the surplus are sold,
amounting to nearly 45,000 per annum. 4
The report indicated that livestock products for export were
collected at the following main Arabian Centres:

camels at Buraydah

and Unayzah (Qassim), skins at Rijal (Asir), horses at Hail and ghee
at Hail, Buraydah and Unayzah. 5 Host Arabian exports at that period
- apart from tho.se to Iraq, Syria and other inland areas - went
from the five principal Arabian ports:
and Bahrain.
•

Aden, Hodida, Jeddah, Muscat

About a sixth of the total imports to Aden in 1913 came

from·Arabian sources.

In 1913 the total import value of hides and skins

to Aden was £641,878 of which almost 13.3% was from Arabian sources,6
and most of it was exported to the U.S.A., U.K., France, Germany, Italy
and Austria.

Even as late as 1939 the chief imports into Aden from

Saudi Arabia were hides and skins, which totalled 77,635

u.s.

dollars.

7

In the late 1930's the importance of livestock in the economy
started to dwindle and oil started to take a prominent place.

Oil in

commercial qua?tities was discovered at Dammam in 1938 after three years
of" drilling operations.

After the war, in response to the high world

demand for oil, Saudi Arabia's production expanded rapidly, eventually.
placing the country in the top rank
countries.

of the world's major oil-producing

Along with the increase in oil production, livestock declined

4. Ibid., pp.72-73
5.Ibid.,p.90
6. Calculated from Ibid.,p.95
7. Neilson, ILA., "Arabia" in To promote Foreir,n Trade, Dec.4,1943, p.6
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in importance not only as an export item;
country's needs for

livestoc~

it also failed to supply the

products.

The present state of Livestock in the economy
Very few details are available on the livestock sector, its size
and magnitude in a monetary terms.

The most recent estimate was pro-

duced by a special study carried out by the Central Department of Statistics (CDS)8 which yielded estimates of gross output for the agricultural
sector as a whole - including livestock - for 1967/68.

Estimates of

gross output for later years for livestock were derived by index numbers
(1387/88~1967/68

= 100)

of physical output and producer prices, as shoml

in Table 1 •.
Table 1
Index numbers of physical output in livestock (1387/88:100)
Year

•

Index No. %

1386/87

95

1387/88

100

1388/89

103

1389/90

~6

1390/91

110.8

1391/92

114.1

Source:

CDS, National Account of Saudi Arabia l392,A.H.

These index numbers were constructed uSing rough and ready methods
and were based on information on rainfall,

develop~ents

in irrigation

and mechanization. They wele supplemented by interviews and discussions
with informed people, while indices of producer prices were based on
wholesale price index numbers prepared by the CDS.

On the basis of these

and similar indices, production figures were calculated for the agricultural sector, and the gross output of livestock was estimated in 1387/88
(1967/68) to be second .to field crops (Table 2), amounting to around SR
8. Saudi Arabia, Ministry of Finance, CDS, National Accounts of Saudi
Arabia, l392,A.H., (Riyadh; CDS,1973),unpublished

5.

335 millions or 31.4% of' the gross output in agriculture.

This shows

that livestock production not only lost its national lead but also lost
its historical position as the main agricultural activity.

Since 1387/88

(1967/68) the position of livestock in the agricultural sector has not
improved;

production in 1971/72 was still second to field crops and

constituted 31.5% of the agricultural sector (Table 2).
Table 2
Gross Output in Agriculture 1387/88 and 1391/92

Agricultural Sector

in millions SR
1387/88
Gross Outeut
Index
%
numbers

Field crops

1391/92
Gross Output

%

354.2

33.2

115.9

410.5

33.9

Fish

46.9

4.4

115.3

54.1

4.5

Vegetables

99.5

9.3

116.8

116.2

9.6

Fruits

179.7

16.8

106.0

190.5

15.7

Livestock

335.0

31.4

114.1

382.2

:U.S

Forestry

/51.5

4.8

112.6

58.0

4.8

113.6

1,211.5

Agricultural Sector
Source:

1,066.8

100

100

1387/88 compiled from CDS op.cit •• p.14
1391/92 was derived on the basis of index
numbers in CDS op.cit., p.14

The modest share of livestock in the agricultural gross output
(about 31.5%) illustrates how livestock's part in the economy has shrunk.
The agricultural sector as a whole contributed a very small share in the
economy (around 4.6% of the GNP)" and, as shown in Figure 1, it ranks
fifth after petroleum, transportation, trade and government in the GDP
for 1392/93 (1972/73).

The exact share of livestock in the GDP is not

known, but can be derived for 1971/72 from the gross output of livestock
in the agricultural sector of 31.5% (Table 2) and the relative share of
the agricultural sector in the GDP of 4.6% to produce the very modest
value of around 1.4% as a rough estimate of the relative share of livestock in the GDP. *

*

Figure 2 compares the relative share of livestock

Calculated as follows

31.5

Yo

100

4.6

= 1.449
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in the GDP with other sectors of the economy and reveals its shrinking
contribution.
Table 3
Agricultural production in the Gross Domestic
Product in producer values at constant prices
for 1386/87 to 1391/92 (SR million)
GDP

Years

%

%

A~ricu1ture

1386/87

13,564.2

1387/88

14,772.8

100

924.8

100

1388/89

15,904.3

107.7

956.5

103.4

1389/90

17,398.6

117.8

984.1

106.4

1390/91

19,906.8

134.8

1,017.8

110.1

1391/92

22,963.3

15.5.4

1,050.1

113.5

91.8

Source:

95.7

884.6

CDS op.cit.

Because of the paucity of information on livestock production,
the diminishing position of livestock can only be illustrated by the
situation of the similarly shrinking agricultural s~ct~r (which includes·
livestock).

Since 1387/a8 (1967/68) the growth of the agricultural sector

has been slow, only increasing by 13.5% in the period up to 1391/92
(1971/72), while the GDP in the same
55.4% (Table 3).

pe~iod

has increased by as much as

The relative share of the agricultural sector in the

total GOP has declined from 6,5% in 1386/87 to 4.6% in 1391/92 (Table 4).
Table 4
Relative share of agricultural activity in the
total Gross Domestic Product, in producer values
at constant prices, 1386/87 to 1391/92
Years

%

1386/87

6.5

.1387/88
1388/89

6.3

1389/90

5.7

1390/91

5.1

1391/92

4.6

Source:

6.0

CDS oo.cit
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Due to the staggering increase in the oil industry and the slow
increase in agricultural production, the average annual growth rate of
agriculture compared to most of the other sectors is small for the period
1382/83 to 1390/91, averaging around 1.5% (Fig.3).
The causes of the decline
The two main causes behind the recent decline of livestock in the
economy are: (1) economic factors and (2) production factors.
(1) Economic Factors
The increase in oil production and prices has provided the country
with a remarkable increase in income.

The per capita national product'

increased from an average of SR 455-900
1970/71.

9

in 1957 to around SR 5,288.7 in

Since 1962/63 the GOP per capita rate of increase has averaged

9.3% (Table 5).

This large fiscal growth induced a major increase in

incomes, which in return increased the purchasing power and enhanced the
demand for livestock products.

This high

purchasin~ pO'w~r:

could not be

satisfied by the domestic livestock sector, hence the increase. in demand
•

and consumption induced an increase in livestock imports.
Table 5
The rate of chanBe of per caEita GDP at factor cost 1382/83 - 1391/92
% chan~e
GDP SR million
Year
Population
Per capita SR
100
8,603.7
1382/83
3,302
2,605.6
4.3
9,205.2
3,384
1383/84
2,720.2
8.7
10,257.5
2,469
2,956.9
1384/85
12
11,775.6
3,556
3,311.5
1385/86
8.4
3,588.1
13,078.6
3,?45
1386/87
7.8
3,736
3,869.9
14,458.1
1387/88
5.6
3,829
15,660.7
4,090.0
1388/89
8.2
3,925
4,425.8
17,371.1
1389/90
19.5
4,023'
5,288.7
21,276.3
1390/91
9.3
Ave.
Source: Compiled from CPO, Report of The Central Planning Organization
1394,A.H. (1974) and CDS, National Account of Saudi Arabia
1386/87 - 1391/92 (1967-1972)
Population for 1382/83 (1962/63) based on a semi-official
estimate of CDS, Census of Population and Establishment 1963.
Rate of increase in population of 2.5% per annum was estimated
by a1-Turki, ~1., Accelerating Agricultural Production in
Saudi Arabia,(Colorado State University, Ph.D., 197D,p.10
9. Fryer, D.W., World Economic Development, (London; HcGraw-Hill Book Co.,
1965), p.S, The part exchange rate for" US Dollars - SR 4.50 was from SAl-lA,
Annun1 Repcrt, (Jeddah; 1968),p.l09
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Imports
Table 6
Value of imports of live animals and animal products as
related to total imports (SR 000) and (%) for 1968-1972

Live animals and
animal products
Total imports
Per cent of live
animal and animal
products to total
imports

1968

1969

1970

1971

1972

263,336

232,813

229,825

249,917

310,440

2,578,287

3,361,520

3,196,842

3,667,487

4,708,320

10.2

6.9

7.2

6.8

6.6

Source: Compiled from CDS Foreign Trade Statistics, (Riyadh;
CDS, 1970, 1971, 1972). Also CDS Statistical
Yearbook, (Riyadh; CDS, 1972, 1973)
Table 6

ShO'lS

that the value of imported live animals and Rnima1

products has increased from SR 263.3 millions in 1968 to SR 310.4 millions
in 1972

(6.6% of the total imports).

I

.

T.able 7 shows that since "1967
(1387) imported animals have provided
,
around 60.7% of the meat in government muntcipal slaughter houses, and
in 1972 around 63% of the meat provided by these hou3es was from imported
animals (Fig.4).

As shown in Figure 5, since 1388 the average annual

increase in total meat slaughtered has averaged 10.1% with meat from local
sources averaging 9.3% and that from imported animals increasing by an
average of 11.2%.

Figure 5 shows that the annual changes in the quantity

of meat produced from imported and local animals are reciprocal, so that
when local sources of animals are short as a result of droughts and poor
summer conditions the share of imports increases, and vice versa.
Meat Consumption
The per capita meat consumption has been increasing in the last few
years, and at present is more than the 9.5 kg~O that UN and F.A.O. publications indicate for 1970.

A more indicative per capita estimate can

10. F.A.O., Agricultural Commodity Projection, Vol.l, (Rome; 1970), p.132
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Table 7
The estimated meat weight and rate of change of animals slaughtered in the main urban and rural
centres (1387-1392 ~1967-1972) in (Kg~ and (%) (00000)

Year

Total

Local

Imported

Imported

% of change % of change % of

'70 total

in total
in local
meat
meat
3laughtered slaughtered
100

1387

33.7

l3.3

20.5

60.7

1388

36.4

15.3

21.1

58

7.8

15.2

3.0

1389

37.3

14.4

23.0

61.5

2.7

-6

8.9

1390

42.0

18.8

23.2

55.2

12.5

31

0.9

1391

49.7

19.7

30.0

60.4

18.2

4.4

29.4

1392

54.2

20.1

34.2

63

9.2

2.1

13.9

10.1

9.3

11.22

Ave.
Source:

100

chan~e

in imported
meat slaughtered
100

Compiled ·from Mini~t"ry of I!1terior Municipalities semi-annua.1 reports,
No .1-9 (Riyadh; 1387-1391<:::: 1967 -1971) and CDS, StaJ:J._stica1 Books '"
1967-1lli
.)

~
~
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be constructed from the total meat consumed nationally in 1972, around
90.2 kg. million (Table 8), and the estimated population of around 4.1
millions in the same year (Table 5).

This produces an estimated 21.9 kg.

per person per year which is more than double the UN estimates.

This

substantial difference is a result of the lack of available official
statistics to UN agencies from the country.
Table 8
Meat weight estimated by kind of animals slaughtered
in Saudi Arabia l392,A.H. in kg.
Animal kind

Slau&hter in municipal
houses (a)

Margins to count
for outside
slaughtering %

Estimated total
slaughtere~

in the country

( b)

Goats

8,496,193

100

16,992,386

Sheep

17,527,539

100

35,055,078

Cattle

9,148,467

25

11,435,584

Camels

19,062,679

40

26,687,750"

Total

54,2~4,878

90,170,798

Source: Compiled from: (a) Ministry of Interior, op.cit.
(b) These margins are developed by the CDS to correct
for animals slaughtered outside government slaught~r
houses, from source cited in Table 1.
(2) Production Factors
The problems and difficulties confronting production within the
livestock sector throughout the last 30 years have been mounting, causing
an"imbalance in the overall structure of the livestock sector and it is
the main aim of this study to analyse some of the main CRuses of this state
of disequilibrium.
Sources of Data
Most of this study is based on the author's experience in the Ministry
of Agriculture and Water

(~~W),

and on official documents and first-hand

information collected during a field study in different parts of Saudi
Arabia In 1971..

The sources of the data. obtained are organized according

co the following classification:
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I - Experience:

The author graduated in 1967 (Fresno State College,

California, U.S.A.) with a degree of B.Sc., in Agricultural Business,
(Animal Husbandry option).

He worked in the MAW from 1967 to December

1972. He was employed first as a livestock specialist, stationed in the
MAW headquarters in Riyadh.

As a livestock specialist the author had

the opportunity of travelling to many parts of the Kingdom and of observing a great deal of the livestock sector.

At the end of 1968 he

became Director of the Hofuf Research Station in al-Hasa Oasis.

His

experience in this station brought him face-to-face with the basic issues
that confront livestock development, mainly animal types, management
and related aspects.

At the beginning of 1970 he became responsible for

the supervision and operation of the Wadi Jizan irrigation project, on
the south-western coast of Tihama.

This assignment differed from the

previous ones in'that it was wider in scope, covering a whole province,
and was an agricultural project where livestock con-::tltuted only a segment.
•

The experience in this project was helpful'in gaining

a~

insight

into the vital issues related to regionaldeveloprnenc, the competition
of crops and animals for laniuse, national and regional planning and the
utilization of international expertise.

The numerous reports, memoranda

and official correspondence written throughout this period helped a great
deal in writing this study.
II - Field work:

The period from the middle of August 1974 to the middle

of January 1975 was spent in an extensive field work programme.

Over 50

days of this period were spent with the tribe of al-Rua1a in the northern
parts of the country and with the al-Dwasir, Yam and Gahttan tribes in'
the south, mainly to observe and to evaluate their pastoral activities.
The author stayed with these tribes, moved \-lith them and participated in
their daily activities..

One month was devoted to the study of

activities around Riyadh and al-Kharj.

d~iry'

The rest of the field work was

14.

done in Riyadh with short visits to Hofuf, Jizan, Qassim, Jeddah and
Mecca for the collection of documents, information and to undertake
interviews.
III - Interviews:
of varying

The author was fortunate to interview around 75 officials

rank, including ministers, regional governors, deputies,

directors and others.

Around 30 tribal sheikhs and numerous Bedwins and

farmers were interviewed at length in different parts of the country.
The number of people interviewed is too large to be specified in this
study but their contribution is certainly significant.
IV - Questionnaires:

Two sets of questionnaires were prepared.

concerned al-Badiah and their pastoral activities.

One

The second was for

the evaluation of the main dairy activities in the area around Riyadh.
This second questionnaire was completed in December 1974. The first
.
.
questionnaire for al-Badiah was abandoned in the middle of the author's
work in the northern des~rt, because formal and direct questions in this
case produced unreliable results.

The day after the author's interviews

rumours spread that an MAW man had come to finalize animal subsidies
and so all the answers received later were very alike with the intention
of over-stating animal estimates, under-estimating government help and
emphasising dramatically their needs.

The author had never told anyone

that he came from the MAW and at that time he did not know of any fbrthcoming subsidies, a matter he came to learn about only in early January
1975.

The author realised later that the best way to find out about

the Bedwins is through unofficial and casual approaches, such as asking
indirect questions and making observations at gatherings around the fire.
V - Studies and Documents:

The author had access to valuable and largely

confidential documents from the following sources:
(1) MAW Resource Survey Studies, now completed for six of eight areas
encompassing most of the land mass of the country, have resulted in the
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accumulation of large quantities of valuable data on ranges, climate,
water resources, crops, livestock and other subjects.

They are con-

sidered the main informative source about ranges in the Kingdom.
(2) Central Planning Organization (CPO) Reports are regional studies
for the northern, western and south-western areas aimed at evaluating
the potentials for regional development.
(3) HAW Circulars and Official Correspondence are largely confidential,
and the author, on the basis of his experience in the MAW, has been able
to utilize them to the benefit of this study without exposing the confidential aspects.

This source was very helpful in providing an insight

into the institutional, social and developmental aspects of the livestock
sector.
VI - Supporting Material:

This includes international publications, mainly

UN reports and scientific research related to livestock development in
under-developed regions in the world, and arid areas in particular.
Organization of the Study
The study is divided into four parts.

Part One is concerned with

the main limitations and constraints facing livestock development.
Physical and environmental constraints and the extent of their effects
on the development of livestock are elaborated in Chapter One.

Chapter

Two deals with the main problems. facing the Ministry of Agriculture and
Water, as an example of administrative limitations.

Thiu is followed by

an examination in Chapter Three of the al-Badiah society and the changes
that are affecting its organization and the consequences for pastoral
development.
Part Two focuses on the types of livestock, their main characteristics and their distribution.

Chapter Four is devoted to livestock

types, characteristics Dnd economic potentials.

Chapter Five examines
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the animal population, trends and the pattern of their structure, composition and distribution with an emphasis on trends related to regional
concentration and specialization.
Part Three is an examination and evaluation of livestock production
systems.

Chapter Six traces the basis for classification and the re-

lationship between the spatial pattern of land uses and the evaluation
of livestock systems, while Chapter Seven and Eight elaborate in detail
the main problems facing the two main livestock systems;
livestock farming.
case

st~dy.

pastoralism and

al-Ruala tribe is described in Chapter Seven as a

The Riyadh dairies are surveyed in Chapter Eight.

Part Four is composed of two chapters and is devoted to the evaluation of the role of livestock in national development.
argues the case for livestock development.

Chapter Nir.e

The main strategies for live-

stock development based on the findings of earlier chapters are elaborated
in Chapter Ten.'
A summary of the major findings of the study. is prescnte.d in the
conclusion.

~~

PART ONE
LIMITATIONS and CONSTRAINTS

Introducti,on

•

Chapter One

Physical and Environmental Constraints

Chapter Two

Administrative Limitations

Chapter .Three

al-Badiah Society

.~
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INTRODUCTION
In an under-developed and largely arid country like Saudi Arabia,
the development of the livestock sector is hampered by numerous ecological, social and institutional obstacles.

There are environmental con~

straints that restrict the expansion of livestock production.

There

are animal husbandry problems created by the rudimentary nature of animal
management in the country.

There is a wide range of problems related to

animal health, feed, processing, marketing, infra-structure, education,
finance etc.

All these problems are fundamental and have to be solved

if livestock development has any hope of being achieved.

Moreover, the

traditional nature of the livestock sector in the country and the lack
of any major efforts to modernize it ha~e resulted in thie sector being
one of the most under-developed sectors in the country.
This part focuses on three main limitations that are not only
fundamental but are structural also,i.e.,
or the framework of the livestock sector.
mental, administrative and social.

c.~rectly

related to the structure

These limitations are ~nviron

Unless the extent of these li.mit-

ations is understood, other problems cannot be solved.
Chapter One deals with environmental limitations, their extent and'
importance.

Because the country is largely arid, environmental limit-

ations are crucial and need a great deal of understanding.

Climate and

water resources have been emphasised, particularly their effect on the
livestock development in the country.
Chapter Two is concerned with administrative limitations, mainly
those within the Ministry of Agriculture and Water, (MAW) •

It is not common

for a geographical study to venture into administrative aspects, but
this does not mean that there is no relation between the two.

Geographers

are concerned w"ith the relationships between man and his environment and
their spatial consequences.

Furthermore, geographers have contributed
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a great deal towards an understanding of the under-developed world by
their evaluation of space, its use, and organization.

Yet development

is also concerned with the spatial reorganization of society and that
in turn necessitates an indepth study of the administrative organization
that makesthe decisions and administernthe implementation of policies.
Government officials make it very clear that in many cases the problem,
its extent, solution and the approach to the solution are not always the
main issue;

for these officials the main difficulty is finding a suit-

able administrative body and system to deal with the problem.

The de-

velopment of the livestock sector in Saudi Arabia has been hindered by
the lack of.a suitable organization to plan for it and implement it.
Thus Chapter Two examines the main problems facing the

~~W

as an in-

stitution •. Particular attention is given to problems related to the use
of man-power, organization and regional activities.
The third

ch~pter

deals with al-Badiah, the main pS8toral community

that specialises in livestock production.
•

This ancient community has

recently been undergoing major changes that have affected the livestock
sector in a profound manner.

This chapter identifies al-Badiah, evaluates

the major trends affecting them and their effect on the livestock sector.

, ,
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CHAPTER ONE
PHYSICAL AND ENVIRONMENTAL CONSTRAINTS
1.1 Physical Aspects
1.1.1 Location
The Kingdom of Saudi Arabia, with an area of some 2,100,000 sq.km.,
covers almost three-quarters of the Arabian Peninsula and extends east
to the Arabian Gulf.

It borders Kuwait in the north-east' and Qatar in

the east,thence the United Arab Emirates and Oman.

The People's Demo-

cratic Republic of Yemen occupies most of the southern coastline of the
peninsula.

The Red Sea and the Yemen Arab Republic are located to the

west and south-west of Saudi Arabia.

The northern

border the deserts of Jordan and Iraq.

par~s

of the country
o

Saudi Arabia extends from 16 N

to 31 oN and occupies a position between tropical and 'temperate latitudes
(Fig.l-l).
1.1.2 The Ter:-ain'
The landscape is an arid desert panorama, with a small s,emi-arid
•

zone in the south-west region, and a considerable 'tract of an extremely
arid nature in the Empty Quarter (Fig.I-2).

The country can be divided

into six main physiographical zones (Fig.I-3):
(1)

The Coastal Plains
The coastal areas, located in the east along the Arabian Gulf and

in the west along the Red Sea, are ,distinguished by low relief and are
generally extremely irregular and sandy.

One of their dominant features

,is the salt flats, sabkah, an impure mixture of s3lt and sand forming a
crust a few inches deep and found in moist depressions.

Vegetation in

these depressions is limited and unsuitable for most animals.

Along the

eastern coast is a fairly wide belt of shifting sands, which widens to
the south and merges with the sandy area of al-Jafurah, which runs :tnto
the Empty Quarter.

No part of this coastal region is more than ~ few
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hundred feet above sea level.

The elevation of the region, as a whole,

increases 'gradually from the coast towards the interior of the peninsula.
The western coastal plains lie at sea level and are situated all along
the eastern shore of the Red Sea, confined within a narrow space by
mountains dropping sharply towards the sea.

The Tehema area, at the

southern tip of the western coastal plain, varies in width from 15-40 km.
and is characterised by numerous short wadis which lie at the extreme
end of south Tehama and drain into the Red Sea and offer a combination
of climate, soil and water suitable for a relatively sizable crop and
livestock production.
(2)

The Highlands
A wall of steep highlands stretches all along the Red Sea with a

partial gap in the vicinity of Mecca.

The western highlands extend for

near1,y 1,600 kms. from the Gulf of Aqaba in the north-west of Arabia to
Aden in the

south-west~rri

corner of the Arabian Peninsula.

tip of these highlands has a plateau of 300-460 m.

The northern

in altitude.

It be-

comes higher and more rugged to the south, at Madina, and reaches a height
of 2,440 m. to the south of Mecca.

The altitude is much higher in the

south-west, where there are several peaks that reach an altitude of more'
than 2,450 m.
As~r.

The highest peak is over 2,750 m. and is located south of

The mountains slope gradually to the east into the central plateau

and this, consequently, lends itself more to settlement.

Their slope to

the west is abrupt, and heavily eroded into steep. narrow wadis, some of
which carry large amounts of water accompanied by vast quantities of silt.
(3)

The Central Plateau
Located east of the highlands, this region is an extension of the

Basement complex, and, with more recent volcanic flows, harrah forms a
moderate to high plateau with, elevations ranging from 800-1,800 m.

It

extends eastwards to the interior desert plateau, which offers a variety
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of land forms.
(4)

Summan and Dahaha Plateau
The Summan Plateau is a hard rock plain from 80-250 km. wide and

is fairly flat, but to the east, old stream channels and other forms
of erosion have cut the plateau into an irregular terrain.

The eleva-

tion averages about 250 m. at its western margin. adjoining the Dahaha
sands.

Some vegetation springs up after rain in sandy depressions which

form major grazing areas in winter and spring.
The Dahaha is a long, narrow belt of sand which extends approximately 1,290 km. in a large arc from the great Nafud in the north to the ..
Rub' al-Khali> in the south.

The sands of the Dahaha are medium to fine

grain and the vegetation formed on it provides good grazing in winter
and spring.
(5) Najd Plateau and the Escarpment Region
The Escarpment Region, west of the Dahaha, is around 322 km. wide
and is dominated by several steep,. west-facing escarpments with gentle'
eastern slopes.

The Tuwa.1q Escarpment, which is 800 km. long, and the

Aramah Escarpment are the most prominent topographical features of the,
region.

The average elevation for the region is 305-1,066 m. and thus

allows more grazing than other surrounding areas.
(6)

Great Sand Areas
The great Nafud, in the north, is an expanse of sand covering

approximately 22,000 sq.kms. and consisting of rolling sand dunes supporting sparse vegetation.

The Rub'al-Khali(Empty Quarter) is approxi-

mately 1,200 km. long and has a maximum width of nearly 640 km.

alto-

gether it covers an area of about 647,500 sq.kms., making it the largest
continuous body of sandin.the world.
1.1.3 Geolugical Setting
Geologically, the

~ountry

consists of two principal parts;

the
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eastern sedimentary basin (1,640,900 km

2

or around 73%'of the country),

and the western Precambrian (Arabian) shield (610,000 km

2

or around 27%

of the country) (Fig.1-4).
The sedimentary basin is a source of immense economic advanta£e to
the country.

It is composed of a variety of rocks which, under certain

conditions, become an ideal environment for the storage of oil and water.
This basin surrounds and dips away from the Arabian Shield in the west,
and thickens towards the south into the Empty Quarter, towards the east
into the Arabian Gulf and towards the north into the great Nafud Desert.
It has a thickness of a few metres near the Precambrian' basement complex,
which gradually increases towards the east. The thickness reaches 3,000 m.
in Riyadh (160 km. distant from the

Ara~ian

Shield).

In nhahran, on the

west side of the Arabian Gulf, the thickness reaches 6,232 m.

It also thick-

ens southwards into the Rub' al-Khali basin and to the n~rth to the great
1

The formations in this basin

Nafud,to reach a depth of 6,000-9,000 m.

start with the Cambrian, include all the geological sequence

endi~g

with

Recent deposits, and are divided into 28 formations, mainly of limestone.
In central Saudi Arabia, at the eastern edge of the Precambrian shield,
sedimentary rocks mostly of marine origin and moderate thickness are
exposed.
The Precambrian shield (The Arabian Shield) is the ancient land
mass in the central part of western Saudi Arabia.
be a continuation of the African Shield.
pression between these two shields.

It is considered to

The Red Sea forms a large de-

The Arabian Shield extends from the

Red Sea eastwards to the point of contact with the sedimentaries.

It is

composed largely of igneous and volcanic rocks, many of which have been
metamorphosed by great tension and twisting.

This in turn was caused by

the formation of the ancient mountain range, of around 1,610 km. long,
which rises in a line parallel to the Red Sea.

These rocks are cut in

1. Ministry of Petroleum, }lineral Resources of Saudi Arabia, Bulletin
No.l.(Dhahran; Ministry of Petroleum, 1968),p.17
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many places by intrusions of granite and other igneous rocks, including
a number of both old and comparatively recent lava flows.
1.2 Environmental Limitations
The emphasis of this chapter will be focused

on two major aspects.

The first is climate and the second is water resources.

These two main

elements are responsible for the main environmental limitations facing
livestock production and development in the country.
1.2.1 Climate
The properties of the climate in terms of air temperature, pressure, relative humidity, wind, air density and solar radiation influence
animals by, their control over the animals' micro-climate (climatic conditions directly surrounding the animal).

However, air temperature,

relative humidity and solar radiation are the most important elements
that have a direct and decisive control over the suitability of an environment to an'animal, especially in a largely ario environment as in
Saudi Arabia.
•

The significance of these main elements is derived from

their direct influence on the total energy exchange between the animal
and the surrounding environment.

In order for an animal to survive a

given environment over a long period the energy gain must equal the energy
loss:

hence the energy balance for an"animal is expressed, by the

following equation:
Radiation absorbed - Radiation emitted + convection
2
± conduction ± evaporation ± metabolic heat = 0
Under the sun ,an animal may gain more energy from radiation than it is
e~itting.

If the air temperature is warmer or colder than the animal's

external surface temperature, it will gain or lose heat by convection from
the atmosphere or conduction from the ground.

Evaporation is the loss of

heat by sweating,and the metabolic process may release heat or may con2. Gates, D.H. "Physical Environment" in Hafez, E.S.E. (ed.) Adaption
of Domestic Animals, (Philadelphia; Lea & Febiger, 1968),p.47
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sume energy.

Satisfying and balancing the energy requirements of an

animal largely depends on the state of the climatic condition;

below is

an elaboration on these conditions and their effect on livestock production in Saudi Arabia.
1.2.2 Sunlight (Radiation)
By and large, the country lies in the tropical and sub-tropical
zone, lying between latitude 31oN and latitude 160 Nj

hence the number

of hours of daylight during the summer months is considerable.

The length

of daylight on the 21st June ranges from 14 hours in the north of Saudi
Arabta to 13 hours in the south, but during the winter the length of day
is considerably less.

Furthermore, the number of cloudy days over most

of the country is quite small.
Figure 1-5 shows the number of cloudy, partially clear and clear
days for six' locations that represent a variety of climates and altitudes"
for twelve months in 1974, and the average number of days for each sky
condition for the period 1967-72.

The coastal locations of Dhahran and

Jeddah show the effect of water bodies (Red Sea and Arabian Gulf) where
partially clear days are the most common, especially in the case of
Jeddah, where the western mountains act as a barrier, concentrating precipitation:

Humidity on the coast is therefore also high, and clear days

very few,reaching an average of 5% for 1967-72.

Locations at a high

altitude, like Taif and Khamis Mushait, have even fewer clear days.

In

1972 there were almost no clear days at Khamis Mushait, and an average
of only 0.7% for the period of 1967-72.

Cloudy days are frequent, amount-

ing to 15.4% in the case of Taif for the period 1967-72 •. The inland
areas of Riyadh and Hail, located at the maximum distance from the sea
and of lower elevation, have more clear days;
also more numerous.

partially clear days are

A partially clear condition (with the exception of

the winter season and areas located at higher altitudes) does little to
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lower temperature, hence its effect on the animals' micro-climate is
similar to that of clear sky.

Because of the long periods of daylight

during the summer and the marked lack of clouds during the day, solar
radiation during the day and ground radiation during 'the night are very
intense.

Consequently, the summer months are very hot and the animals

experience a wide range of air temperature occurring between day and night,
particularly in the region which is not affected by maritime influences.
1.2.3 Air Temperature
As with other climatic elements, air temperature in the country
is controlled by three main factors: (a) as elevation increases,temperature decreases, and vice versa. However, Saudi Arabia is mainly a
plateau of modest elevation in which the area of land below' 800 m. constitutes the major portion of the country, while the higner altitudes
exceeding 2;000 m. constitute only about 3% of the country',s total land
area.

Thus ~ver much of! the country temperatures are usually high,es-

peciaUy in the summer. (b) Solar radia'tion is intense most of the year,
as shown earlier. (c) Because of the

narro~ness

of the' water bodies

(relative to the extensive land mass of Arabia), the direction of the
prevailing winds and the p'eculiar layout of the highlands which 'extend
along the Red Sea coastal plain as a barrier, the influence of these
wa,ter bodies is, on the whole, limited to their immediate vicinity and

..

it is seldom that they play an important part in the control of temperature of the areas beyond the narrow coastal strips.

3

The mean' annual temperature is of little significance and, indeed,
may be misleading in a study

of

temperature in an arid area like Saudi

Arabia, -- especially in the case of livestock

because it conceals

the maximum and minimum air temperature conditions, which are substantial in the summer
3.

and~

to a lesser extent, in the winter.

The mean

al-Blehed, A.S., A Contribution to the Climatic Studies on Saudi
Arabia, (Geography Department; Univ. of Durham, N.Sc.,1975),
pp.67-68
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annual range of temperature (the difference between the mean temperature
of the warmest months and that of the colder months) shown in Figure 1-6
is an appropriate approach to evaluate temperature in the country.

The

mean annual range is lowest in the southern section of the coastal plains
of the Red Sea where the difference between January and July ranges beto
o
ween 8.0 e in Jizan to 9.0 e in Jeddah.

In the coastal plain of the

Arabian Gulf the mean annual range is greater than the coastal area:
in the west, for example, about 18°e in Hofuf.

Inland, and in the north,

where the distance from the water bodies is at its greatest and the continenta1 condition becomes dominant, the annual range is greater than in
other areas and re3ches 20 0 e in a1-Kharj.

Thus there are substantial

seasonal and monthly variations, and the annual range inland and in the
north between the summer and winter months is greater.
The summer is the longest season, lasting from l&te May to September, and winter months !are around three, from early December to February.

Spring and autumn are short, transitional periods and the pre-

vailing weather in these two short seasons has the characteristics both
•

I

I
I

of the winter months, when nights are temperate, and the summer months,
when days are relatively warm.

In winter, (Fig.1-7) the mean monthly

temperature is between 14 and 20 0 e over the major part of Arabia.

How-

ever, frost over most of the central area is not negligible. In 1968
for example, the country came under the influence of cold waves and the
air temperature dropped below freezing in the northern province;

snow

falls were reported in the Madina mountain areas to the west of Tabuk.
In April 1971 a storm left an accumulation of 1.5 m. of 'snow immediately
to the west of Abha in, the high western mountains.
During the summer season the country comes under the influence of
hot and dry air, and the sun is at its northernmost movement causing
intense solar radiation,. which in turn causes air temperature to be very
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high during the afternoon.

The only area which does not normally ex-

perience this situation is the Asir and southern Hijaz highlands.

The

worst aspect of summer as compared with winter conditions is that the
air temperature is persistently high, with maximum temperatures in the
day and minimum at night, while in winter the sudden incursion of either
cold solar air or hot dry air causes a fluctuation in temperature.

Figure

l-S shows the mean monthly temperature in summer.
It should be stressed that what is really detrimental to livestock
production is

the maximum and minimum temperatures which, in the case

of the first, could last for months over most of the country.

°

The summer

'

heat is so great that extreme maxima of 49 e have been reached at such
stations as Riyadh and al-Sulayyil on ma?y occasions.

4

At the border

with Jordan and Iraq and at the towns of Qurayyat and Tabarjal absolute
maxima of 44°C have been recorded.

At al-Sarrar, in the hinterland of

the Arabian Gulf, an ab~oiutc.maximum temperature of 50.6 e was recorded
0

on the 15th July 1967, which is 7.3 0 e less than the world's maxim~m of
o
57.S e recorded near Tripoli and 6.2°e below the all-time high temperature of 56.7 e recorded for Death Valley in the U.S.A. S
0

The lowest recorded temperature during the period 1966-72 was in
Tabarjal, with an absolute minimum temperature of _13.3 0 e.

Other minima

include -s.soe at Sakakah, -ll.SoC at Qurayyat, -50C at Riyadh, and _2°C
.
6
for coastal towns like Abgaiq.
1.2.4 Humidity
Evaporation from the Red Sea and the Arabian Gulf gives rise to
high humidities locally.

The coastal plains of Tehama and Jeddah', which

are backed by the mountainous barrier of Asir and Hijaz highlands; experience
higher humidities as a result of the concentrations of moisture in these

4. Ibid., p.10l
5. Ibid.
6. Ibid.,p.102
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areas.

As shown in Figure 1-9 Jeddah has an absolute relative humidity

over 90% most of the year and the average maximum is over 75%.

Jizan's

absolute maximum is over 90% most of the year, except from April to July,
and the average maximum around 80%.

Dhahran's average maximum is over

EO% and the absolute reaches 100% for most of the year.
areas like
all the

Kham~Mushait

ye~

Mountainous

also reach an absolute humidity of over 90% over

with an average maximum of around 75%.

Such a situation

is the result of the high altitude of these areas which allow for higher
rainfall, hence high humidity.

In desert locations like Hail in the
\

north and Riyadh in the centre, which are at maximum distances from water
bodies and at an altitude usually less than 800 m. the humidity is lower
than in ocher areas, with an average maximum of 50% for Hail and Riyadh.
In these areas considerable seasonal variation is a common situation:
an absolute maximum of 100% could be reached but only in one m,onth or
two of a year.
1.3 The effect of arid climate on livestock production
In the previous discussion an effort was made to focus on the extreme
environmental conditions (absolute and maximum temperatures and humidity
and the intense solar radiation), because: (a) these extremes are persistent for a sizable period, over a large area;

(b) the majority of

the livestock in the country is raised under pastoral conditions which
do very little to overcome these extremes; and (c) it is these extremes
that impose the most detrimental e,ffects on animals under arid conditions.
The physiological and biological behaviour and the performance of
local and imported animals has never been evaluated experimentally (other
than by observation) under Saudi Arabian environment conditions, so as
to evaluate the extent of the influence of these cli~atic conditions on
these animals.

However, a general impression can be derived from a sizable

amount of research done elsewhere on siruiiar animals under similar climatic
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JEDDAH

RIYADH
100
90

-~--......-

~9)

~70

0

~60

x

",50

~ 40

c

i:!3O
a:

20

10
0
F

J

M

A

M

J

A

J

S

0

N

J

0

HAIL

FMAMJJASONO

DHAHRAN

100

90

eo
70

60

,.

50
40

30
20

\

\

.

'.'_./'

\.;;-" --.

".

"-/

10
0

.7

/

/

""

KHAMIS MUSHAIT

JIZAN

100

r--

90

+-----~~----~------~

80

V""'~

70

60

....... _.,

50
40

/-..........

30

.

"--'---/

20
10

/

·...........,.,._·-·-·........7

---.

/

0
ABSOLUTE
_.__

MAXIMUM RELATIVE HUMIDITY IN THE MONTH

MAXIMUM
MINIMUM
LOWEST MINIMUM

-----------

SOURCE, COMPILED FROM DATA COLLECTED FROM
STATISTICAL rEAR BOOK 1972

33.

conditions to those of Saudi Arabia.
Extreme conditions of high and low temperatures and humidity and
intense solar radiation that persist for a prolonged period, tend to
interfere with the animal's ability to maintain the near-constant internal
environment necessary for survival and efficient functioning and performance.

As the mean daily temperature falls or increases outside the

animal's comfortable range, the rate of cooling by evaporation from the
skin and the respiratory tract depends largely upon the degree of relative humidity of the air.

If the humidity is low, as it is in the hot

dry interior of the country, evaporation may take place rapidly leading
to increased skin irritation and general dehydration.
as in the coastal areas, makes

evaporat~on

High humidity,

proceed slowly so as to

restrict heat loss and thereby enlarging the animal's thermal balance.
Persistent extreme climates adversely reflect two major impacts on the
animal.

The first is "stress" that results from an increaoe or decrease

in environmental temperatures, and denotes the magnitude of forces external to the body's system that tend to displace them froIn their resting
or basic state. 7 The second is "strain", the measure of internalOdisplacement from the basic state brought about by stress, and also it is

. 1s. 8
an estimate of the level of discomfort experienced by the anlma

Th e

animal bdng subjected to these conditions, an action termed by Ado.1ph
as the "adaptagent" (the measurable force applied) and "adaptates" (the
measurable changes produced by the animal) takes place as follm.;rs;
AA (the

force)~~E (the resulting animal response)9 if AE fails to

compensate forAA, there is shift in the heat balance followed by a
chain of action to renew the animal's equilibrium or shift it to a new
plateau.

If this fails, a progressive stage of failure of the heat

7. McDowell, R.E., Improvement of livestock production in warm climates,
(San Francisco;

'Ln .Freeman & Co., 1972), p. 76

8. Ibid.

9. Adolph, E.r., "Perspective of adaptation; some general properties",
Amer.rhysiol. Soc., Handbook of Physiolo~l' Section 4 (Washington
D.C.; 1964),p.30
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regulation mechanisms will become evident. IO

It is these situations,

if not avoided, that make extremes in an arid area, especially in the
summer, detrimental to livestock production.
The most important indicator of the extent of the climatic impact"
on an animal is its effect on the animal's performance.

Taking cattle

as an example (because they, more than any other animal, have been increasingly imported into the country from temperate zones) milk yields
are relatively unaffected within the temperature range 0° - 2l oe.
0

However at a temperature lower than 5 e as well as from 21° - 27°e the
yields decrease slowly;

0

above 27 e the decline is much more marked.

ll

Furthermore, the optimal environmental temperature for lactation is
dependent on the species, breed and their inherent degree of tolerance
to heat or cold.

For example, the milk yield was observed to decline

in Holstein cattle at 21 o e, in Brown Swiss and Jersey at about 24°e 0

27 e and in the

Brahm~ (similar to the local Saudi Zebu) at 32 0 e. 12

For temperate cattle, it was suggested that the ideal environment is
an air temperature of L3° - lSoe and a relative humidity of 60 - 70%,i3
a situation hardly existing in Saudi Arabia all year round.

M.K.

~!!

Yousef,

have noted that the range of the thermo-neutral zone (en-

vironmental temperature range in which physiological parameters do not
change) is approximately the same for Holstein, Jersey, Brown Swiss and
o
o
Brahma. However, the critical high temperature is 27°C, 30 e, 2a e and
3SoC for these breeds respectively.14
To compare these different critical conditions with that of Saudi
Arabia, Figure 1-10 shows the climatic variation for six locations located
in areas of different climatic conditions as compared to the critical
values arrived at in Figure I-lOa, which illustrates
10.
11.
12.
13.
14.

the

effects of

McDowell, R.E., op.cit.,p.77
Hafez, E.S.E. (ed.) Adaptation of domestic animals, p.75
Ibid'.J p • 75
McDowell, R.E., op.cit.}p.22
Yousef, H.K. ~t...~.l'J "Adaptation of cuttl"
)
e J II a f ez (ed.,

i , p. 234
or. ct.
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various levels of temperature, humidity and solar radiation on milk
yields, and was adapted from

~lcDowell.15 The 24.0 0 , 29.40 , 32.2 0 and

0

35.0 C lines represent the expected depression in lactation yields at
these temperatures when relative humidities are 50% or less.

TH lines

represent humidity of 60% or above at the five temperatures; the ET are
the effective temperature lines and include an estimate of the additional
impact of the average daily thermal radiation at the 'various temperature
levels.

The peaks of the curves represent the average milk yields of

herds of 100 or more cattle of each type kept under conditions of good
feeding and management.
What concerns this discussion is the effect on animals' performance
when critical temperature, relative humidity and thermal radiation levels
:lre reached in the different' locations shown in Figure 1-10.

As shown

in Figure I-lOa the milk yield for Holsteins is depressed to 5,000 kg.
at the 29JPC line, and worsens down the curved yieJd line.
0

~e 29.4
•

the

However ,at

line the Zebu and crosses would not be seriously imp~i~ed except after
0

29 C line in the case of the cross-breds and after the 32.2°c lines

in the case of Zebu.
Comparing these results to the six locations in Figure 1-10, it
can be seen that the maximum temperature and relative humidity for all
th~se

locations make the natural conditions in these areas unsuitable

for temperate animals and particular,ly for Holsteins.

For example, the

coastal town of Dhahran has only three months of the year when temper.
,

0

atures do not r'each 24.0 C and two months of the year below 29 .4°c.

At

-

the other extreme, for five months of the year maximum temperatures may
o
reach and exceed 35.0 C. ' With the exception of two months when the

maximum relative humidity is less than 60% and more than 50%, the rest
15. Based on the results arrived at by Missouri Univ., Lousiana Unlv.; and
the U.S.A. Dept. of Agriculture. For more details see NcDo'tvell, R.E.,
op.cit., pp.1l4-ll7. Also McDowell, R.E. "Factors in Reducing the
Adverse Effects of Climate on Animal Performancd' in Shaw, R.H., (cd.)
Ground level Clim:ltolog~, (Washington D.C.; 1967),pp.277-29l
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of the year - ten months - has a relative humidity of more than 60%,
even approaching 100%.

In Jizan in every month of the year a maximum

0

temperature of 29 C and over is reached, and seven months are over 35 0 C;with the exception of two months the humidity is extreme.

Jeddah too

is in a similar situation and in all of these coastal towns the average
o

maximum temperature and relative humidity are over 29.4 C and over 60%
respectively.

The inland locations of Riyadh in the interior and Tabuk

in the north have considerable variation.

In the case of Riyadh, six
o

months have a maximum temperature of over 35 C and the humidity for
seven months is lower than 60%.

Tabuk has four months of the year when
0

maximum temperatures do not reach 240 C, four months when over 35 C,
seven months with a humidity of less than 60%.

and

Khamis Hushait located

in the Asir mountains has only three months when mazimum temperatures
o

reach 29.4 C and the humidity is generally higher.
The livestock

r~sponse ~o

these critical climatic conditions

reached most of the year takes two forms.
local and national livestock types:

The first form

concern~

the

camels, Zebu cattle, sheep and

goats and their different breeds and varieties, that have existed in the
country for centuries and have evolved a high degree of genetic and
phYSiological adaptation.

However, to reach this high degree of adapt-

ation, another but undesirable adaptation has evolved relating to performance, resulting in a low capacity for production so as to cope with
the harsh environment with its scarce resources and extreme climatic
conditions.
The second type of response concerns the cattle imported from
temperate zones:

the European cattle.

They do not find their ideal range

under the natural conditions provided in most of the country throughout
most of the year, especially 1n areas located outside both the western
highlands and those areas affected by the Hediterranean climate in the

38.

north.

However, these conditions are not prohibitive but only restrictive,

and can be overcome to a certain extent by efficient management and
protection:

the ability of so many Jersey cattle raised successfully

in the last fifteen years on research stations in different parts of the
country testifies to this.
1.4 Water Resources
Saudi Arabia has an inadequate, unreliable rainfall, a high level
of evaporation, and is the largest country in the world without a river.
The country is forced to depend entirely upon two water sources.
first is the limited, irregular precipitation and its runoff;
is underground water.

The

the second

These sources are intimately associated and are,

to a certain degree, two

~hases

of the hydraulic

~ycle.

1.4.1 Precipitation
Results obtained from rainfall data recorded from 71 stations
distributed over the arid regions of the country
•

ditions persist over much of the country.
lands, the mean annual rainfall is 85.5 mm.
30 stations indicate

~h~N

'chat arid con-

Excluding the western high16

The'data recorded from

that the mountainous areas of Asir and Hijaz have

,

a mean. annual rainfall of 319.2 mrn.

17

On the 'whole, rainfall over most

of the country is confined to the cool months;

the only exception is

the western highlands which experience a monsoon rainfall regime.

The

period of October to April is the main rainy season in the country;
though rainfall may occur in September and May, its effect is minimised
by the high temperatures in these months.

Analysing Figure 1-11, on

the basis of the regions shown in Figure 1-12 we can see that the mean
annual rainfall in the northern province is less than that of the rest of
thearid part of the country.

This can probably be attributed to the

cyclonic depressions from the Mediterranean which lose most of their
16. al-B1ched, op.cit., p.IOa
17. Ibid.

N

o,

t
Km
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moisture when they move across the Palestinian and Jordanian escarpments
before arriving in the area;

also the tropical disturbances which invade
18
the country from the south do not reach this area.
For the whole north-

west the mean annual rainfall is normally 50 mm.or less.

However, the

mean annual rainfall over the high ranges of the mountains located in
that area are thought to reach about 100 mm. ,but since there are no
stations in most of these areas this cannot be verified.

Going from

the northern areas towards the interior Najd, the mean annual rainfall
starts increasing to 75-100 mm.and on the Tuwaiq Escarpment it increases
up to 125 mm.

This increase is the result of the increase in elevation,

the intrusion of the tropical disturbances from the Arabian Sea during
the cool season, and the influence of the Mediterranean depressions of
the winter season.
rang~s

from 100-150 mm.on the Asir plateau to 400 mm.over the, higher

parts of the
700 rom.

In the south-western region the mean annual rainfall

19

mountain~

of that area and on some stations may approach

In the eastern region rainfall is affected by its proximity

to the Arabian Gulf

wh~re

the rainfall decreases from the north towards

the south, i.e. from 100-75 mm.in the north to 74-50 mm.in the south.
During the winter, precipitation occurs over a large area of the
country and the percentage value of winter rainfall ranges from over 70%
in,Hofuf and at Nuriyah on the western and north western coast to less
than 10% in some coastal areas on the western coasts at Jizan.

On the

whole the percentage value of winter precipitation decreases from north
to south with the lowest percentage value being found in the Asir highlands,
while the highest percentage normally exists in the Arabian Gulf area
and in the north and north-west of the country.
During the spring season, March to May, rainfall decreases considerably in th'e lowlands while the western highlands receive an important
18. Ibid.,p.115
19. Ibid. pp.124-126

-'
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portion of their annual precipitation, amounting in some areas to 53%
of the annual precipitation,as in Bisha, although·it is less than 40%
in most other stations.
decreases;

20

Outside the highlands the spring precipitation

in the north-west, in areas like al-Ula and Tabuk, an

average of 24.5% and 27% of their annual precipitation respectively is
received in this season.

The percentage of spring precipitation increases

in the interior as one moves in a southern direction, reaching as much
al-~larj

as 66% of the annual precipitation in Riyadh, 55.2% in
in a1-Su1ayyil.

and 74%

Such an increase can be attributed to the frequent

domination of this area by the south-east monsoon and associated tropical
disturbances during the spring.

21

In the summer season there are no major changes over most of the
country for a period of at least six months, and about 96% of the surface
area is dry.

22

However, summer precipitation in the western highlands,

particularly the

soutr.~~n

part, is regular to the extent that some stations

receiva as much as 30% of their annual rainfall in this season.
With the exception of the western highlauds the number of rainy
days in the year is few.

As shown in Figure 1-12 the number of rainy

days reaches a maximum in the Asir and Hijaz mountains.

outside this

region the number of rainy days decreases in every direction.
The irregular and limited precipitation allover Saudi Arabia,with
the exception of the western highlands ,creates a situation where aridity
dominates most of the country, (Fig.1-13).

Ninety seven per cent of

the surface area of the country receives no precipitation of any form
during at least half of the year.

Therefore droughts, either seasonal

or lasting a number of years, are common in Saudi Arabia, and are a
direct result of the irregular and erratic rainfall.

In 1965-1975

droughts wiped-out up to 35-37% of the ai.mal population in some parts
20. Ibid.,pp.124-126
21. 'Ibid., p .135
22. Ibid" p.D7

of the south, and up to 40-65% in the eastern parts of the country.
Moreover, 'the irregular precipitation in the country is characterised
by a wide variation in occurrence and intensity.

For example, in the

interior part of the country the rainfall within one day may amount to
or exceed the mean annual rainfall.

Riyadh for most of 1970 received

no measurable precipitation, but had a series of violent thunderstorms
during one week in April 1970 with an accumulated ralnfall of more than
50 nun.

23

1.4.2 Rain and Runoff
Direct runoff occurs annually in the Asir-Jizan areas and irregularly in other parts of the country.
after heavy rains or storms.

Torrential floods occur only

The short steep v1adis in the south have

more torrential floods than other parts of the country as a result of
their high catchment areas in the mountainous regions.
Until recently most of the water needs of the

~~tion

were met by

runoff that collected in wadi beds and on low land in the form,of pools •
•

This is still the only source of water for the mountains in the west and
south-west.

The inhabitants have developed a very intensive system of

terraces' to collect soil and store moisture for crop production, and
pools for human consumption.

Agricultural development in this area" in

spite of its suitable environment, cannot be attained until major water
controls are introduced.

The ranges and grazing areas are the best in

the country due to the availability of water most of the year.
Wadis in 'Saudi Arabia are dry for most of the year until a local
thunderstorm fills their catchment areas with torrential runoff.

Some

wadis may flow once in a number of years (most of the internal wadis).
Some flow once or several times a year,

as in the south-west.

The

"individual flow may last for hours, or a day, but very few last for a
23. Paseur, J.E., Soil and land claSSification, (Riyadh; l1A'H, Dec.1971),p.3
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longer time.
The-runoff of wadis constitutes the most important surface water
for the coastal plains in the west.
to year.

The annual flow varies from year

Wadi Jiz an - a medium size wadi - had an estimated maximum

3
3
flow of 129 million m in 1954 and a minimum flow of 32 million'm in
1963.

24

In the south-west, large floods sweep out from the mountains

damaging the fertile coastal plain and causing the loss of valuable and
badly needed water to the sea.
Runoff and surface water never stays long enough on the land surface,
partly evaporating as

a

result of the high temperatures.

The degree

of evaporation varies from one area to another but generally evaporation
is high and constitutes a major water waste.

The evaporation for the

Tihama area has been estimated to be between 6-9 mm.per day25 and the
.
26
potential evapotranspiration in the 1,500-3,000 mm.range.
Another
part of the sur.face wate~ infiltrates down to add to the underground
reserve.

Owing to high evaporation rates however this infiltration is

(expected to be) small.

Even some of this infiltrated water

n~ver

reaches

the groundwater level, but returns to the surface again by capillary
action and evaporates.
1.4.3 Groundwater
Shallow groundwater
As shown in Figure 1-4, geologically the country consists;of two
principal parts, the sedimentary rocks in the east, and the Basement
complex in the 'west.

This is almost a natural division as far as water

is concerned'The Basement complex in the west has the poorest prospects-of rich
groundtl7ater, because it is essentially impermeable.

Limited groundwater

24. W~di Jizan Dept., Jizan
25. Hekct, H., Groundwater Prospect in the Wadi Jizan Plain, (Riyadh;
MAW, February 27, 1971),p.4
26. 'Burdon, D.J., and Otkun, G., "Hydro-Geological Control of Development"
International Gcological Congress, XXIII, Vol.12, (1969),p.147
)
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is found only in alluvial infilling, in and around wadi beds and in small
amounts below the coastal plains of the Red Sea.
in water tables.
yearly rain.

There is no continuity

The replenishment of this type of water depends upon·

A delay in the rainy season or a short drought can easily

cause these supplies to be depleted.
For centuries, these limited sources of shallow groundwater in the
Basement complex and over the country as a whole were able, most of the
time, to keep up with the water needs of the people in that area, the
reason being that the human, animal, and agricultural consumption of
water was' minimal.

Agricultural practices were traditional, holdings

were small, and the land was manually cultivated.
and domestic animals were thrifty water users.

Subsistence crops

The economic break-

through in the 1930's led to a sharp growth in urban centres and the
necessity for irrigated agriculture which demanded more water.

All the

major towns that used to! depend on these limited sources were faced with
the problem of seeking either additional distant sources, deep groundwater, or desalinated water.

The seaport of Jeddah (300,000) on the

west coast has recently begun to supplement its water supply with desalted water.

The capital of Saudi Arabia, Riyadh, which used to depend

on the shallow and limited water of

~adi

depends mainly on deep groundwater.

Hanifa for its water supply, now

The industrial oil cities in the

east are dependent upon the recently discovered deep groundwater.
Deep Groundwater
The sedimentary basin of the country contains the most important
water-bearing formations and is composed mainly of sandstone, limestone,
shales, marls and alluvium (Fig.l-4).

The deposits of this basin are

divided into 28 formations, 20 of which contain varying quantities of
groundwater.

Recent surveys have proved that at least 9 of them; which

cover very large areas, .can be considered prolific aquifers.

45.

The general movement of groundwater in the sedimentary formations
is in the'form of a down-dip to the east, bringing the greatest concentrationsof water into the east where springs occur inland at al-Hasa,
along the coast at Qatif, beneath the water of the Arabian Gulf and on
the off-shore islands.

Water quality deteriorates towards the east and

the north, from a few hundred parts per million (PPM) to a high level
or almost equivalent to that of sea water.

Owing to" high evaporation,

most of these formations are either not recharged or the recharge is
very small.

If any recharge takes place, it probably occurs where flash

runoff from intermittent storms reaches outcrops of the aquifer.
water stored in these formations may have entered during"
pluvial period at the end of the Pleistocene Period.

Tne "

or before, the

Radio-carbon

analysis of water samples indicate that some of the 't,1ater entered these
formations a few'thousand to 35,000 years ago,

27

depending upon its

remoteness from the outcrop area. These waters are ~onsidered to be
28 '
"non-cyclic"
because it 't~ould be unnatural for them to parti~ipate

".

•

in the hydraulic cycle within a humanly significant

~pan

of time.

Most

of these waters are fossil waters which have been trapped from long-past
periods of abundance and are no longer recharged by fresh supplies.
One of the most important formations is the umm-er-Rudmah formation,
which is considered to be the most prolific.
border in the north, to the

Rub'al-~hali

It extends from the Iraqi

in the south.

The Wasia aquifer

in the north eastern part of the country is rich, but development will
be costly because the water is around 2,500 feet (762 m.)below ground
level.

In the sedimentary basin, a depth of 200-800 feet (61-244 m.. )

often yields flowing artesian water with a capacity of several thousand
3
gallons (264,172 u.s. gallons _1m ). The south eastern part of the
27. Burdon, D.J., and Otkun, G., op.cit., p.149
28. Chorley, R.J., (ed.) Geographical Hydrology, (London; Hethuen & Co.,
1971),p.8
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country has similar aquifers.

The deepest fresh water produced is in

Turabah in the Sag formation in the north-west at a depth of 2,252 m.
It yields 500 gallons per minute of free-flowing fresh water under 33 m.
o 29
of pressure at a temperature of l4S F.
The continuous and recent surveys allover the country affirm that
the sedimentary zone has a substantial water reserve.

It was estimated

that, in the region of the great Nafud alone (covering 362,600 sq.
km.pne sixth of the whole country), there is

i~

the order of 20,000

cubic km. 30 Aramco studies have shown that Wa:sia contains more "t-Jater
than the Arabian Gulf.

31

1.4.4 Water Desalination
In recent years considerable interest in the possibility of
applying desalting technology t~ Saudi Arabia on a large scale has emerged'
as a·counter measure to the unreliable and limited water sources.
desalination on a slaall scale is not new.
to

pr~vide

cities.

However,

It has been used since 1940

or supplement the water needs of some of the large coastal

The argument for desalination is a strong one, because the

natural water supply is already short and the competition between human
and industrial demands and those of agriculture is increased placing a
strain on limited resources.
Lately, the government of Saudi Arabia has started a desalination
programme comprised of short and long-range plans.

The short-range plan

is aimed at correcting the present imbalance in the "t-later situation and
supplementing the supply of water in deficient areas.

It is assumed that

this stage will deal with the urgent human and industrial needs, mainly
to improve the quality of and to relieve the pressure on natural water
resources.

The long-range plan is more orientated towards the future

29. Mishari, H., (Hinister of Agriculture and Water), "Towards full water
utilization in Saudi Arabia", International Conference on water for
Peace, (Washington D.C.; 1967),p.832
30. Otkun, G., Financial Times, (June 23, 1969), p.S
31. Aramco, Arnmco Handbook, (Dhahran; Aramco, 1965),p.197
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water needs.
processes~

Research into cost reduction, the efficiency of desalting

and water conveyance are the main targets for investment.

For

the present, the emphasis is on, meeting the emergency requirements for
water-deficient areas.

Fer this reason six desalination plants are

being constructed or planned.

The two largest are at Jeddah,on the Red

Sea coast, and al-Khober on the Arabian Gulf.
Today desalination technology is mainly used to supply water for
domestic and industrial use.

It is these uses that have an economical

value large enough to pay for its high cost (.65 cents (U.S.) per 1,000
3

gallons or 3.79 m ).32, However, desalination is considered to be too
costly for large scale commercial agriculture.
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Thus as far as the

predictable future is concerned, and whatever the advances in desalination technology are, sea water is not expected to be as economical as
rainfall, diverted runoff, or easily accessible groundwater.

However,

progress in the technolo~y of desalination is advantageous to agriculture
because if some of the water requirements of large population centres is
satisfied by desalination, then the pressure on the already scarce
natural water reservoirs can be relaxed, and this would add that amount
of water to the stock which is available for agriculture.

1.5 The effect of the limited water resources on livestock development
As has been sholID earlier, water resources are limited because
precipitation is irregular, scarce and unpredictable over most of the
country.

Sizable ground resources are only available in the sedimentary

parts of the country while the "lestern parts are dependant on runoff and
shallow ground resources.

The third alternative is desalinated sea water

which is still in its early stages.

Moreover water from ground resources

has a cost that reflects the two inherent characteristics of groundwater
in the country.

One is' the variation in the regional depth of groundwater,

32. pcriera, H.C., Land 'Use and Water' Resources, (Cambridge; University
Press, 1973), p.16
33. Fried, J.J., and Edlund, N.C. ,Desalting Technology for Middle Eastern
Agriculture, (New York; 1971),p.7
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hence sizable drilling, operating, and maintenance costs.

The second

is the eventual exhaustion of fossil .water as an economic proposition.
Considering only these two characteristics it can be seen that water is·
costly.

It was estimated that water from a flowing well of average depth

3 34
(400 m.) costs about 10 cents (U.S.) per m •
The logical consequence of the limited and costly water resources
is the efficient and conservative use of these resources.
opposite is taking place.
over-irrigation.

Irrigation methods used by

However, the

far~ers

rely on

For example, in a1-Hasa Oasis specialists complain

bitterly that plants and soils are receiving more water than they need,
hence showing problems caused by over-irrigation.

In

m~ny

parts of the

country new and costly deep wells are left discharging fossil wateL for
inefficient uses.

Systems of irrigation all over the country, both trad-

itional and modern, rely on open canals and flooding, hence evaporat:i.Qn
in many areas in the summer reaches over 35-40%.
The limited water resources have had,a profound and adverse effect
«

on livestock productiou through either direct control of or influence
over the type of land uses and quality and quantity of ranges.
area

o~'the

national arable land is 0.24% of the national land of around

220 million hectares.
1..26%;

The present

Permanent grassland is only· 0.77% and forest is

the rest of the land mass of the countr'y, almost 97.7%, is desert

ranges. The competition for the us~ of the cultivable land is fierce between
crop and livestock farming, and livestock must become competitive to depresently
'serve the use 'of these limited valuable lands. But this is not/the case
as will be elaborated in later chapters.

These ranges, a1th.ough extensive

in size, are seasonal in character, have sparse vegetation, and the
fluctuation in quality from one season to another is considerable.
34. Burdon, D.J., and Otkun, G., op.cit., p.152
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CHAPTER TWO
al-BADIAH SOCIETY
2.1 The Impact of Environment on Arabian Society
The magnitude of the role of the physical environment in moulding
societies and their cultural make-up is still a debatable issue.

Nev~r-

theless there is a general agreement among anthropologists and geographers that the environment is one of the influential factors.

l

Certainly the physical-biotic environment alone does not produce a
culture, nor can it explain all the variations in cultural make-up
between different regions.

However, the physical environment, especially

in an arid' area like Arabia, has intrinsic limitations to which man has
to adapt in order to exist.
In Arabia, the arid environment powerfully affected the very survival
of man.

In order to survive he had to establish a workable socio-

ecological formula within nature's limitations.' 'The meagre water resources determined a special kind of land use ~nd imposed a general limitation on the number of people who could be support·ed. permanently in this
region.

Water is the main factor in determining the spatial pattern of

human settlement and so the mode of living, to such an extent that Krader
defined the cultures of the arid zones as "those which have traditional
means of coping with the problems of water shortage".
2.1.1 al-Hadher

versu~

2

al-Badiah

Traditionally, wherever water sources'were available permanent
settlements took place;

if not, then pastoralism established itself as

the only alternative way of life.

Settled areas are rural, small and.

unevenly distributed allover the country.

The only exceptions are the

two towns of Mecca and Madina, whose urban character came as the result
1.

2.

Forde, D., Habitat, Economy and Society, (London; Hethuen lie Co.,
1970), p.3. James, P.E., Geography of Ha~, (Boston; Ginn, 1959),
p.25. Spencer, J.,and Thomas, E., Introducing Cultural Geography,
(New' York; Wiley, 1973), p.17
Krader, L., "Social Life in the Arid Zones" in lIUls, E.S., (cd.)
Arid Land!, (LondoD; Methuen lie Co.,1957),p.414
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of their being the main centres of Islam.

Apart from these two re-

latively'large towns, the country was until recently largely made up
of two distinctive types of community:

one consisted of al-Hadher or

settled communities comprising mainly cultivators, and settled in
oases.

Compared to the desert, oases constitute green colonies surr-

ounded by arid desert;

their frontiers are clearly marked by their

isolation as green islands.

The second community was the al-Badiah who

belong to a specific group (tribe) and not to a specific settlement.
The dominance of this classification is a distinctive feature of traditional Arabian society3, differentiating t"t from the societies of other
Middle Eastern countries, whose socio-structure has long consisted of
an "ecological trilogy,,4 of three equally strong types of community:
city, village, and Badiah.
Historicaily, al-Hadher and al-Badiah were geographically separat'e,
c:ulttirally different, political rivals·, but economic:<:£lly inter-dependent.,
The oases PFoduce food stuffs;

al-Badiah produce livestock • .These two

specialized economies have always shaped the common ?estiny of the two
communities and provided the means of exchange between them.
al-Badiah has always been, and still is, the back-bone of the
livestock industry in the country.

Its past contribution to livestock

is a classical instance of human ingenuity in making a living in spite
of a harsh environment.

Nevcrthel~ss,

its present contributions have

shrunk as a result of the violent changes that are taking place within
and outside this institution.

The focus of this chapter will be on its
-

present character, and·the changes that are taking place within
this institutionj

and, most important of all, the impact of these changes

on the livestock sector.
3.
4.

This classification is a traditional one used by the Arab geographer
Ibn Battuba, and is referred to among others by W.B.Fisher, Middle
~,(Londonj Methuen & Co., 1971), p.130
English, W.P., "Urbanites, Peasants and Nomads", The Journal of
Geography, Vol.66, (Feb. 1967), p.54
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2.1.2 a1-Badiah versus Nomadism
The'word nomadism is used by a great many writers to denote the
global pastoral societies that extend from Northern Africa, eastward
through Arabia, Turkey and Southern European Russia, all the way to the
Gabbi region of Mongolia and Western China.

Nomadism is a general and

loose term because the extent and characteristics of this way of life
vary so greatly from region to region that the term in fact describes
different societies in different countries.

What nomadism is supposed

to represent in the case of Arabia is the well-known society of a1-Badiah.
Thus a1-Badiah or al-Badu (sing. badawi) or their derivatives will be
used in this thesis, rather than the words nomadism or nomads which will
only be used in a global context.

The term al-Badiah is derived from

the desert name in Arabic, Sahra or Badiah (al or el stands for "the"
in English).

Bedlvin is a corrupt English version or the word Badaw'i.

Badawin and Bedwan are colloquial plurals

~f

a Badawi.

2.2 al-Badiah
There is little agreement on the definit.ion of a "Bcdwin"; Glubb
defined Bedwins as "pure desert dwellers -alone and therefore, the breeders
of camels",

5

thus eccluding the great number of Bedwins who roam the

desert herding sheep.

This definition entertains the thought that if

camels go, al-Badiah ,,1111 also go.

Arbos stressed "an entire human

group accompanies the flocks and herds in. their migration"
characteristic of nomadism.

6

as a social

peppelenbosch 7 considered tribal dirah or

territory an important criterion of al-Badiah.

The \leakness in these

definitions is that they are based on cultural traits, while cultural
traits change or evolve into something
5.
6.
7.

else~

The dirah, the type of

Glubb, J.B., "The Bedouins and their Influence in History", written
for the 1967-8 postgraduate conrse on Middle East Studies at Harvard
University, U.S.A., Sept.1967, p.2
Arbos, P., "The Geography of Pastora1 Life", The Geographical Review,
Vo1.13, (1923), p.559
peppe1enbosch, P.G.N., "Nomadism on the Arabian Peninsula: A General
~:~~~isal'"
Ti,idschrift Voor Econ. en Soc. Geografi!" (Nov./Dec.1968),
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animal or the movement accompanying herds are all cultural characteristics modified and changed by time.

The most appropriate definition

for al-Badawi is one derived from the most stable element in al-Badiah
institutions:

the use of ranges.

Hence the most apt definition of

Bedwins is that they are pastoralists who utilize desert ranges to feed
their animals.
al-Badiah in Arabia is a well established society with so specialized a culture that Hiti stated, "The Bedwin is no gipsy roaming aimlessly ••• he represents the best adaptation to desert conditions •••
Nomadism is as ouch a scientific mode of living as industrialism is in
Detroit or Manchester.

It is a reasonable and stoic adjustment to an

unfriendly environment". 8

Hiti's phrase lIa scientific mode of living"

should be interpreted as referring to the Bedwins' ability to attain
s elf-sufficiEmcy in coping with the environmental limitations.

Bedl-lin

technology has evolved fdr centuries and provided a1-Badiah with the
means to

adju~t

and adapt to the harsh arid environmental conditions.

On the other hand thIs technology has never been scientific or sophisticated enough either to free the Bedwins from environmental limitations
or to provide them with the means of modifying some of these limitations.
al-Badiah livelihood is founded upon livestock, livestock products
an4 by-products.

Animal husbandry constitutes the principal land use,

the leading source of income, the main occupation, and also provides the
staple diet apart from dates and grain.
animals that are kept by al-Badiah.

Camels, sheep and goats are the

Socio-politically the kinship-based
-

ethnic society usually called the" tri be" is the prevailing political
unit.

The main social organisation is patriarchal,

and semi-democraticll ,9 and local in character.
8.

"semi-autocra~ic

Therefore the unification

Hiti, P.K., Short History of the Arabs, (Londou;

Macmillan, 1948),

p.7
9.

Patani, R., "Middle East as a Culture Area" in Lutfiyya, A.M., and
Churchill, C.\\1., (eds.) ,Readings in Arab Middl'e East Societies and
Co 1 tur es, Olague; Hou t o'-;;n~,'lQ9::;77.0:\)-,-=p-.~1~9~7-=-';:'::'':::':::::''::~~=-:~~~~!...!~

"
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of tribes into a more closely organised unit or nation was, until recently, a'rare occurrence. The only unifications that have ever materia1ized were in the early days of the Islamic empire, and the more
recent establishment of the Kingdom of Saudi Arabia in the 1930's.
2.2.1 The Origin of al-Badiah
a1-Badiah in Arabia should be viewed as a transitional human
institution;

in the sense' that it is a temporary human occupational

bridge designed to cope with nature's limitations.

Historically, al-

Badiah evolved where permanent settlement was impossible;

whenever

a permanent source of water existed, sedentary society appeared.

The

highly dense and intensely cultivated oases allover the country throughout history can testify to this.

For example, the old oasis of al-Hasa

has a density of 2,290 persons per sq.mi. 10
There are several theories about the origin of
global phenomenon.

Th~

nomadis~

most popular is the theory of Hahn.

11

as a
Accord-

ing to Hahn, pastoral nomadism is a relatively late off-shoot from
plough farming in soutr.-west Asia.

In the case of Arabia, this theory

has been widely supported, and a1-Badiah has been accepted as a socioecological state evolved in a long, slow cycle process which started in
t h e sout h -wes t ern par t

0

f Arabia.

l2

The water resources of south-western Arabia had provided a hospitable habitat for the permanent settlement of man.
reasons cultivated land could not, be extended;

For obvious climatic

there were no'other

sources of livelihood to absorb the surplus of the natural growth of
humans in the area.
10.
11.
12.

This situation led to the natural

or

forceful ex-

Calculated from Vidal who estimates that al-Hasa Oasis has 160,000
inhabitants and an area of 70 sq .mi. Vidal, F.S., "Date culture in
the Oasis of al-Hasa", in Ibid., p.206.
Sauer, C.O., Agricultural orIgins and Dispersals, (The American
Geographical Society, 1952), p.S4
This theory is supported by Bevoist-McChium, J., Arabian Destiny,
Translated from the French by Denis Heaver (London; Elek Books,
1957), p.5. Lawrence, T.E., Seven Pillars oflVisdom (London'l935)
Brice, W.C., South-~\'est Asia (L d '
'
"
ITD.,1966),p.76
'
, o n on; UnIversity of London Press,
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pelling of the human surplus towards the bordering desert.
were continually pushed out towards the interior desert.

Fresh groups
With time, the

life of these people had to adapt to the desert; they thus became Bedwin
and adopted pastoralism as their main land-use system.
The continuous struggle among sedentary people in the south-west
to expel the surplus population toward the desert, the struggle among
people in the desert for pasture, and the struggle with nature's limitations led to further continuous moves northward to the "Fertile Crescent"
(Iraq, Syria, Palestine, and Lebanon).

The relative abundance of water

and the possibility of'cultivation in this area persuaded some Bedwins
to take up farming in the region.

"0 ppo rtunities and their bellies

persuaded them of the advantage of possessing goats and then sheep, and
lastly they began to sow, if only a little for their animals.

They were
13
now no longer Bedwins ••• and found out that they too were peasants".
"Not a family is establdhed in the north whose ancestors did not cross
central Arabia at some moment of histor yll.l4
this cycle may have taken centuries.

The whole process within

It was maintained by raids, natural

disasters and droughts, feuds, alliances, conquests and the possibility
of finding a suitable habitat.
The major event that accelerated the cycle was the migration toward
the north-east and west of the peninsula that accompanied the expansion
of Islam.

This started in the seventh century and eventually absorbed

the great rival empires of Byzantium and Persia.

In this period and

later, a great migration of Bedwin tribes from the peninsula proper oontinued towards these newly conquered lands.

The exotic rivers and the

great riches of these lands fostered a kind of life never imagined by
a

Bed~.;rin.

13.
14.

Great numbers of Bedwins, whether soldiers in the c'On:tuering

Lawrence, T.E., op.cit., p.34
Bevoist-HcChium, J., op.cit., p.8
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army or later arrivals, could not resist this opportunity, hence,settled
in these new lands.

There were many tribes who had once been knov.."ll in

the peninsula and then migrated totally to the new,lands.

One of these

tribes was Baker Ben Wueil, whose territory was located between the
central area and the Arabian Gulf;
Turkey.

most of them migrated to Iraq and

There were many other tribes who took the same course.

All

Iraqi Arab tribes have migrated to Iraq from Arabia, 15 and Hakarios has
pointed out that some Bedwins migrated as far as Russia.

16

With the exception of some of the inhabitants of the holy cities,
Mecca and Madina, and 'the new immigrants from neighbouring countries,
most of the settled population in Saudi Arabia can in varying degrees
trace their Bedwin ancestry.

At present the vast majority of the largely

sedentary population in Saudi Arabia, probably no less than 80%, belong
to one or other of the many formerly Bedwin tribes, which number abo~t
100.

17

Some tribes who were known to be nomads have settled completely
to practise cultivation.

For instance, one of these tribes is the

Tametn, and their territory used to be located in the eastern and central
part of the country.

However, they have now become totally settled and

have abandoned the Bedwin way of life. 18'
Therefore, it should be stressed that nomadism is not and never
was an end in itself, but that it is a transitional stage to permanent
settlement.

It is a state of waiting to be settled somewhere, sometime.

For a Bedwin, 'al-Badiah is best as long as life can offer nothing better.
But as soon as the harsh natural causes are modified the tendency towards
al-Badiah
settlement starts to develop gradually. The process out of/,and towards
sedentarization,in early times was slow.

It may take centuries and

15.

el-Ja.'11il, Makki, Bedwins and l-landering Tribes of Iraq2 (Arabic),

l6~

A speech by S.A.Makarios quoted in al-Mogtadaf,(Arabic), Dec.1884,p.39

17.

Awad, M., "Nomadism in the Arab Lands of the Middle Eastl!, in The
Problems of the Arid Zones, Proceedings of the Paris Symposium-,(UNESCO, t962), p.326

18;

Ibjd.

(Baghdad;

al-Rabita Press, 1956), p.IO
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it does not happen abruptly.

However the active 'movement toward a

more sedentary life has been a characteristic of the last 100 years.
2.2.2 Classification of al-Badiah
Classification of the global phenomenon of nomadism has
attempted.

been

However, due to the fact that nomadism is a widespread

feature and differs from one area to another, these attempts have failed
to produce a reasonable standardized classification.
classificatioreare nomadism and semi-nomadism.
differently by different authorities.

The most used

Semi-nomadism is defined

Generally this expression is

supposed to refer to the state of an ex-nomad who has lost some, but
not all, of the basic traits of nomadism.

It applies in the case of

Arabia to the ex-Bedwin who no longer has pastoralism as his main occupat ion yet has not acquired the main features of a settler.

The term

.

has also been used interchangeably with "semi-settlers" who are not
true settlerf., but are Ear from being" pastoralists" •
Semi-nomadism or the semi-Bedwin condition is a stage in the social
process by which Bedl-lins evolve

a sedentary mode of

life.

Theoretically

it denotes the gulf or the gap that exists between al-Badiah in its
truest state and sedentary cultures.
this gap on a graded scale.

In this case, semi-Bedwin fills

al-Badiah and sedentary societies are

located at the two opposite ends of this imaginary, scale.

The distance

of a selected group of people from anyone of these two ends will point
to the degree to which they are semi-Bedwin or semi-settlers.

There-

fore, the semi~Bedwin is a transitional state connecting the two societies, al-Badiah and sedentary.

Moreover, these two cultural systems,

in spite of the great differences they have, are not two opposite forms
of society, but are stages in the sequential order of the social development of man in Arabia.
Another critericn for classifi~ation is based upon the types of

57.
animal reared.

One group is Abel-el-Ibel (camel herders) whose main

activity is camel herding.
or the sheep herders.

The other class is the shawiyah (sig.shawi)

These two types of al-Badiah are so pronounced

as to be mentioned by recent observers like Sir John Glubb
Dickson.

20

19

and H.R.P.

Such grouping still exists and is based on land use rather

than tribal or genealogical considerations.

This division has been

disputed by a contemporary writer, 'el-Farra, who has. stated' that n the
nature of sheep and camels and the nature of the grazing grounds can
be considered minor issues in the division of the Bedwins".

This

author stresses that n[aJ division of society into camel herders and
sheep herders because of difference in available feeds is refuted insofar as it applies to Saudi Arabia".

Such an opinion must have been

based on the writer's own observations:

"At present, camels and sheep

graze side by side in different parts of Saudi Arabi~,.2l
they do graze side by side in some parts, but not

Certainly

everyv~ere.

The pre-

sent writer, in his tour of areas on the fringe of the Empty Quarters
II

and in the northern deserts, observed that specialization in camels is
the rule rather than the exception.

It is only in areas close to water

sources.that sheep are maintained side by side with camels.

This dist-

inction is based on animal land use and is a common phenome.non.

The

analysis of animal population (Chapter 5) confirms such a distinction,
which has evolved as a result of three major factors.
(1) The camel's ability to endure long travel with little or no water,
and hence their access to areas that sheep cannot reach.
(2) The sheep's short reproduction cycle, which necessitates easy access
to the market.
(3) The sheep's grazing preference for tender shrubs, while camels can
19.· Clubb, J.B., War in the Desert, (New York; W.W.Norton & Co.,1960),
p.33
20. Dickson, H.R.P., The Arab of the Desert, (London; George Allen &
Unwin, 1949), Fifth Impression 1972, pp.l09-111
21. el-Farra, T.O., The Effects of Detribalizing the Bedwins on the
Int~rnal C~hesion ~f an Emcr in\! State, The Kingdom of Saudi Arabia,
(UnLv. of Pltts~urgn, Ph.D., 1913 , p.55
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survive on browsing and harsher shrubs.

Therefore camels can utilize

the outer parts of the deserts and sheep the inner areas that are close
to settled areas. In fact the author believes that a balanced livestock
development necessitates the preservation and more intensive delimitation of this division, and the elimination of the greater part of the
over-lapping that is taking place in areas where sheep and camels are
grazing side by side (Chapter 6).
2.2.3 a1-Badiah Population
The size of the population of Bedwin in Saudi Arabia has never
been officially established.

Different tentative estimates have been

given by different authorities (Table 2-1).

The variation in these

estimates is the inevitable outcome of the following major causes:
First, a national census for Saudi Arabia has never been officially finalized.

There are various estimates, made 'by different author-

ities, that have been

L
w~de1y

'

quoted since the founding of the Kingdom

of Saudi Arabia in 1932. The reost reliable is the semi-official census
22
of 1962_63
which estimated the population at 3.3 million. However,
this estimate was considered to be an under-estimate, and was revised
23
in 1964 to 4.6 mi11ions.
Neither the results of this census nor'the
1965-66 demographic sample survey have been officially published in
detail.

Moreover the latest national census of 1974 has not yet been

published either.

However, it was quoted by some reliable sources as

recording a population of around 5 million.
,

24

.

Second, al-Badiah is an ephemeral social institution.

It has been

changing in the last one hundred years, and more rapidly in the last

40 years, towards a more sedentary character.
Third, the difficulty of drawing a clear line betvleen a Bedwin
22.
23.

Ministry of Finance, Survey of Population, Building and Establishments,
unpublished report, (Riyadh; 1963)
Kingdom of Saudi Arabia, cPo. Economic Report, unpublished report

24.

(1388-89)
"Why the Experts went w'l"ong"

I

Ne,~sweek,

March 3, 1975, p.32
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Table 2-1
Various Estimates for the Bedwin Population
in Saudi Arabia
Estimates

Year

Source

3,000,000

1938

F. Hamza

a

50-60% of the
population

1959

A.Helaise

b

250,000

1962

M.Awad

c

694,013

1962

1962/63 Census

d

200,000-300,000

1966

Handbook for Saudi Arabia

e

1,000,000

1967

P.G.N. Peppe1enbosch

f

423,('00

19671970

The Resource Surveys

g

1,000,000

1969

Faisal Bashir

h

350,000-750,000

1971

W.B.Fisher

i

Sources:
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)

Table 2-2
He1aise, A., "The Bedwin and Tribal Life in Saudi Arabia"
Int. Soc. ScL, Vol.'l1,o.959),p.532
Awad, M., op.cit.,(1962),p.326
Table 2-3
Walpole, N.C., et a1.,
Area Handbook of Saudi Arabia,
(Washington; 1966)" p.20
Peppe1enbosch, P.G.N., op.cit., (1968), p.340
Table 2-4
Bashir, Faisa1, The Case of Nomadism: to settle or not to
settle, prepared for the government of Saudi Arabia,
(Riyadh; 1969), p.3
Fisher~ W.B., op.cit., (1971), p.326
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and a semi-Bedwin is a main contributing cause for this divergence in
the estimates.

No definitions of the difference between these tlITO have

as yet gained general acceptance.

Some authorities employ a liberal

definition of al-Badiah to include some semi-Bedwin.

Others are more

conservative, and hence produce smaller estimates.
In spite of these inconsistencies, three semi-official estimates
for al-Badiah are considered reasonably informative.

The first estimate

was made in 1932 (Table 2-2) and gave the number of Bedwin as 3 million,
whereas the number of settlers was 2,300,000.

At this period it was

clear that al-Badiah were the predominant community - as high as 58.7
of the total population.
Table 2-2
The National Population Estimate for Saudi Arabia in 1932
Political Region

Bedwins

Settlers

Hijaz

700,000

400,000

Asir

250,000

650,000

Tihana
Najd

.

,200,000

10,000 "

1,300,000

800,000

al-Hasa

200,000

100,000

Other areas

350,000

150,000

3,000,000

2,110,000

Total
Source:

Hamza, F., The Heart of Arabia,
(1933), p.78

The 1962-63 semi-official census estimated Bedwins as around
694,013 or 21% of the population of approximately 3,303,330 million
(Table 2-3).

"According to this estimate 40% (272,033) of this nomadic

-

population \-las concentrated in and around urban and rural areas, hence
they would be considered semi-Bedwins.

The rest (421,980) are found

around water holes allover the country.
The third estimate was .made in 1965-70 "as a part of the "t~ater and
Agricultural Resources Survey" by the Ministry of Agriculture (Table 2-4).
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Table 2-3
The National Population Estimate for Saudi Arabia 1962/63
Size of Group(1)

No. of·
places

Total

Population
settled

Nomads

828,503

1,583

119,870
146,039

19,860
48,825
43,871

20,000 & over
10,000-19,999
5,000-9,999
2,000-4,999

23

830,086
139,730
153,774

100

298,374

1,000-1,999

201

271,405

249,549
227,534

500-999

495

339,023

277,194

61,829

less than 500

5,274

847,958

759,628

88,330

Total cities
villages

6,115

2,880,350

2,608,317

272,033

Water holes

2,090

421,980

TOTAL

8,205

3,302,330

11
11

&

7,735

421,980
2,603,317

694,013

(1) Towns and villages

Source:

Ministry of Finance, Statistics Departments,
Survel of POEulation; Buihlin~ and Establishment
(1962/63) unpublished report (Riyadh; 1964)

I

Table 2-4
The

Nation~l

Population Estimates by Resource

Survel for most of the countrl 1967-70

-Area Number
I
II

&

III

IV
V
VI
Total

VII
VIII

In 000
5q.miles

Population
.
000

Pas t or a 1:1.5 t s
000

229,770

400

150

140,340

.687
167

153

65,205
224,802
120,474
780,591
397,440

none

120

270
1,216

none

2,740

423

173,880
Source: S~~arised from Dr.L.A.Brown, Report to the
Minister of Agriculture, unpublished report,
(HAW; 1971)
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Its major disadvantage is that it did not cover the whole country.

However

this estimate gives an indication of the present pattern of a1-Badiah
distribution.

Area four in this survey is the main part of the central

province called Najd.

This province is considered (by recent writers)23

as an area with a sizable number of Bedwins.

However, the survey de-

c1ared it to have almost no Bedwin population.

This contradiction may

be explained by the fact that urban settlement has been extensive in the
last few years;

and the recent droughts of the 1960s have also made it

difficult for al-Badiah to exist in that area.
These estimates confirm that in the last 40 years the decline of'
a1-Badiah has been substantial, the proportion of Bedwin dropping from
58% in 1932 to 21% in 1962 and 15% in 1966-67.

Moreover it is expected

to be lower in the 1970's, because it was estimated that the annual decline in the a1-Badiah population is over 2%.24

In the light of these'

estimates J the historical reputation of Arabia as t'h-: horne and "reservoir"
of a1-Badiah and reference to the Bedwin as the dominant society in
"

Arabia is truly out-dated and should be modified •.
2.3 The Process of Bedwin Settlement
The continuous decline in the Bedwin population has been induced
by the recent and most intense active exodus towards settlement the
country has ever experienced in its history.

The move towards sett1e-

ment has been of two types, induceq and spontaneous.
2.3.1 Induced Settlement
"Induced" here refers to the official government policy of encouraging Bedwin to settle.
tribes.

It involves the "detribalizati-on" 25. of the Bed~-.7in

Implementation of the policy began with a colony-type settle-

ment called a1-Hijar, started as early as 1912.
23. Peppe1enbosch, P.G.N., op.cit., p.340.
24. Calculated from Central Dept., of Statistics, Ministry of Finance,
by Ital Consult, Socio-Economic Development for the Western Region,
Part 3, (Rome; 1964), p.14
25. Ii. term used by e1-Farra, T.O., op.cit.
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al-Hijars
The'al-Hijras (in Arabic, settlements of people who have abandoned
the state of al-Badiah for the state of sedentary life)

idea was mainly

a political one, aimed at breaking down Bedwin individualism and tribal
alliances,and finally ending the tribe's archaic particularism.

King

Abdulaziz Ibn Saud (born in Riyadh, December 1880, and died in 1953),
the founder of Saudi Arabia, was the man behind these colonies and he
hoped to transform a large part of al-Badiah into a settled society.
al-Hijar settlements were Ibn Saud's means to this end and were based
on the normal village economy, which was mainly agricultural.
settlement has its own name and tribal group.

Each

About seventy colonies,

with a population of 2,000 to 10,000 each, sprang up between 1912 and
1927.

Some of these colonies have become centres of trade.

Artawiyah,

which was the first colony, became in 1927 the biggest and most flourishing settlement, an i:r,!lori:ant grain centre in the Dahna desert. 26
population of this colony was estimated to be 12,000 in 1939. 27

The
By

1932 there were about 200 Hijars,28 mainly in the central part of the
country.

The population of these colonies was estimated to be 250,000
29
to 300,000 in 1932.
The al-Hijar project was the first of its kind in the Middle East;
it was a genuinely native idea and was based on the local needs and
social requirements of al-Badiah in the country, in the sense that it
aimed to create a new brand of settlement that facilitated combinations
of social, ec'onomic, religious and military objectives.
Socially, the main objective was to stabilize the Bedwin by inducing them to accept a sedentary way of life.

It was believed that

such a change would.make an end to their feuds, over the control of
26. Rihani, A~, Ibn Sa'oud of Arabia His People and His Land, (London;
Constable & Co., 1928),p.193
27. Frood, McKie, "Recent Economic and 'Social Development in Saudi Arabia",
Geography, Vol. 24, (1939), p.162
28. H2.mza, F., The Heart of Arabia, (Arabic), (Mecca; Salafia Press,1933),
p.S7
29. Ibid., p.87
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ranges, water points, and other tribal conflicts.
addition

~o

Politically, in

the strategic importance of fixing the Bedwins to the soil,

their colonies would provide the nucleus of a permanent army that could
be called upon at any time.
this type of settlement.

Religion was the basic moral force behind
These settlements became religious centres

and a means of teaching true Islam to al-Badiah.
Inasmuch as the al-nijar project has done a lot for the stability
of the country, it has also encouraged the decline of al-Badiah and
animal numbers have decreased, especially the number of camels, because
some tribes embraced the idea of settlement so readily at that time
that they:
Sold their livestock and settled on the soil. The selling of
the camels was first encouraged, nay ordered, because it
argued against the nomadic life and helped to make converts
for a religion and a roof. 30
Nevertheless, the government later realized that such a move would dep~ive

the country of its valuable livestock, so a

r~ligious

campaign was

organized to reverse 'this trend.
Compared to recent costly projects, the investment in these colonies
was minimal:

the main prerequisites were shallow wells and volunteers.

The government, which was at that time in c poor e.conomic state, gave
them little money and discouraged 'other Bed'-lins from joining merely for
the sake of profit.

Experienced villagers were brought to the colonies

to teach Bedwins to till lne land.

The water and land rights were

shared among them and the state helped to build the mosque and some brick
houses.
After the success of the government in stabilizing and uniting the
country in the 1930's, the enthusiasm towards at-Hijar cooled down due
mainly to the fact tha~ the political need for them as the nucleus of
of a permanent army had declined and they were later replaced in this
30.

Rihani, A., op.cit., p.195
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role by the regular army.

Also some of these colonies were located in

areas that lack permanent water sources.

Some vanished, others stag-

nated, but a large number grew to become major cities or large villages.
This settlement project was not the last.
Wadi Sirhan Settlement
Droughts in the 1950's revived the idea for settling the affected
Bedwin in the northern part of the Kingdom.

In 1959 a settlement pro-

ject was started in Wadi Sirhan (an enlarged low basin extending 300 km.
from the Saudi-Jordanian border to a point about 60 km.west of Sakakah.
It extends from N.W. to S.E. and ranges up to 50 km.in width.

The

pro~

ject was temporary and aimed at activating the settlement of Bcdwin
tribes in Wadi Sirhan.

The

governm~nt

had by 1962 spent more than SR

6,000,000, and more money still was spent on large administration buildings which are riow completely abandoned (Plate 2-1).

..

-

not successful, and its administration and planning
~

The project was .
t:er~

blwmed for that.

.-

The consulting company who evaluated the project later stated:
"

Resettlement of Bedwins in the Wadi Sirhan by the government
has been of questionable success, these people" have seen
little if any advantage in becoming subsistence land,ho1ders,
some have settled merely to benefit from the money sub3idy
provided. 3l
.
The project was not successful in attaining its settlement's. objectives.
However, the Bedwin attitude as observed by the author is positive to
the idea of farming, indeed they
was a good business.

li~ed

the idea and thought that farming

One of the main reasons for the failure of the

project was the lack of a better and more elaborate extension and planning organization.

In most cases these new Bedwin farmers made their

own decisions in selecting the land, seeds and the system of irrigation,
and usually these decisions were the wrong ones.

In December 1974 the

author visited the area almost 15 years after the project started;

un-

31. Parson Basil/Consultant, An Emergency Area Report for the Qasim~
Had! As Sirhan, Al Jawf and Sakakah, prepared from the Hinistry of
Agriculture and Water, (Riyadh; 1966), p.35
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Plate 2-1 Abandoned buildings in Wadi Sirhan Project in Taparjal.
For lack of planning, lar ge investments in recent
settlement pcojects have pr oduced few bene f its and h ave
resulted in a wast e of costly f acilities.

Plate 2-2 An adequately-maintai ned Bedwin fa r m in lJa di Sirhan area.
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expectedly he found that the idea of farming is still being pursued enthusiastically by the Bedwins with very little

government~l

guidance.

They are mostly on their own and have little use or benefit from the
agricultural extensions in Sakakah, 400 km.S.E.

The fact that farming

lasted that long clearly' indicates that the desire to farm is there.
However, very few have managed to develop relatively modern farms like
that in

Plate 2-2, and most of them are still putting up with what could

be called elementary, transitional, Bedwin farming.

Primitive and basic

in character, it is nevertheless not largely subsistence in nature.
cultivate garden vegetables and dates mostly for the market.

They

Their farm-

ing infra-structure and layout is inefficient and backward, (Plate 2-3),
trial

~nd

error is their main guide.

Some farmers around Sakakah en-

thusiastically started rice cultivation in a few areas, relying on govern- .
mental offices for loans to purchase rice-processing machinery, and
knowing little if &nything of the complicated technology involved.

It

is worth pointing out that northern Bedwins displayed more positive and
practical attitudes toyards farming than the ones seen by the author in
the south who did not have so strong a desire for agricultural settlements.
Faisal Settlement Project
The most modern concept of settlement was introduced in the form
of. a large irrigation project:
Haradh.

the "King Faisal Settlement Project" at

The project's initial costs were more than SR 170,000,000 and

it was supposed to reclaim 4,000 hectares with 50 electrical pumped deep
wells.

The project was ready for inauguration in 1970, but it was then

realised that Bedwin se.ttlements were not possIble.
this change of plan were many (Chapter 3).
fact that a

socio-economi~

The reasons for

The most obvious one was the

study of al-Badiah, their needs, and the

changing state of their culture had never been properly undertaken.

Also

it was later realized that this part of the country was no longer the

Plate 2-3 A newly developed
area (Taparjal).

~late

~ edwin

farm in Wadi Si rhan

2-4 Large trucks are in common us e by 1edwins, especially
in the northern deserts (Hammad).
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same as it had been in the 1920's, and that it now offers more opportunities for spontaneous settlements by means other than agriculture.
Thus the project was changed into a sheep farm to employ and train a
few Bedwins rather than settle them on a farming basis permanently.
The al-Hijar experiment in settlement was no doubt the most successful of the three for the simple reason that it was thought out,
implemented and sustained by local ideas and based on local needs.

The

last two projects did not have much success because they were in many
ways out of touch with the main needs of al-Badiah.

The competition

of urban centres, business and other employment opportunities presented
the Bedwins with more attractive settlement alternatives than these
projects.

These settlements (W. Sirhan and Haradh) were thought to be

in their layout and details too foreign to Bedwin society.

As Faisal

Bashir noted.:
We import everythi~g, and this. ironically enough includes
even the ideas of settling African tribes in Africa or Red
Indians in the U.S.A. as applicable to Bedwin in Arabia
••• we must abandon out-right acceptance of all imported
settlement ideas so as to create our own ••• which have the
highest chance of success. 32
An important reason for this failure is the identification of the
idea of settlements with crop agriculture only, whereas this type of
agriculture is not.the only means of settlement, especially in a country
that offers other possibilities, i.e. industry and livestock.

Successful

agriculture is a complicated task that needs a lot of experience and
capital, which Bedwins lack.

.

Finally another main reason for these failures is the fact that
there has never been a clear established policy to deal with the whole
problem of al-Badiah as a socia-economic and land use sector.

Therefore

every government agency makes its own decisions that usually conflict
with other agencies.
32. Bashir, Paisa1, op.cit., p.7
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2.3.2 Spontaneous Settlement
Induced settlement has ignited and activated the whole process
of settlement, which has then been spontaneously maintained and acce1erated.

Spontaneous settlement is very active and results from a com-

bination of environmental, political, economic and social factors,all
putting pressure on the Bedwin to leave his traditional way of life for
a new one.

It is distinguished by a more accentuated exodus, which is

difficult to quantify, but is, however, evidenced by the numerous settlements in huts, mainly of sheeting and tents that have sprung up around
the urban centres and are largely inhabited by Bedwins.

Numerous offi'cials

and tribal leaders have confirmed this type of spontaneous settlement.
In Raniah Bedwins have declined by as much as 75% and are still declining. 33

The sheikh of the Shararat tribe in lvadi Sirhan stated that

a third of his ~ribe has settled. 34 Such a trend has created a great
pressure on the limited government agencies and

se!."vl.cl-~3

(schools,

hospitals etc.), and consequently numerous committees have been formed
•

mainly to evaluate and recommend the services needed.

Dealing in detail

with all of these factors is outside the scope of this thesis.

However,

what follows are the main points that need stressing.
Environmental Factors:

Environmental factors have played a major role

ip contributing to the spontaneous sedentarization of nomads in Saudi
Arabia.

In the 1930's and again

i~

the mid-1950's the country exper-

ienced prolonged drought and the desert became more barren year after
year.

Though there are climatic reasons, ironically, modern technology

deserves part of the blame.

-

Pumped wells and the limited vaccination

available so increased the number of animals that the range-carrying
capacity was exceeded,hence ranges were badly over-grazed, and were
further damaged by uncontrolled grazing.

Thus pastoral opportunities

33. Ital Consult, op.cit.,(1974),p.15l
3 /•• Interview with Sheikh Ashcg al-Lahawi, Dec. 1974
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gradually decreased, consequently encouraging sedentarization' to proceed quietly but at an accelerated pace.
Political Factors:

The emergence of the state in

19~2

accelerated spon-

taneous settlement to the extent of causing a fundamental modification
within Arabian society.

This is due to the fact that the concept of

the modern state is not compatible with tribal organization.
the two are mutual opposites.

Indeed,

While tribal institutions thrive on Gasu,

raids, vague territories, clan alliances and continuous movement, the
state is founded upon international and internal boundaries, treaties
and bilateral agreements.

Consequently, the traditional movement of the

Bedwin was. drastically limited.
abolished in 1925,

35

Tribal territories and rights were

and this eliminated the self-government of the tribes,

subjecting them to state control.
Economic Factors:

The recently developed oil industry has given greater

dimensions to lifp. in the country than the old ways.

Oi.l

new types of settlement, new towns and totally new \lays of
the whole, workers employed by the oil industry are
some have suggested.

~ot

introduced
lif~.

On

as numerous as

Aramco, the largest oil company in the country,

does not have more than 13,000 workers;

some are foreigners, the major-

ity are ex-farmers and no more than 30% are Bedwin:

The most important

effects have been derived financial benefits which have increased national
activity and contributed greatly to. the settlement of Bedwins.

The

improved transportation network has increased the Bedwin contact with
the outside world.

The contact with more advanced cultures has pro-

duced major cultural changes;

Bedwins have grown accustomed. to regular

employment, which they find more convenient and rewarding than the migratory way of life or farming.

35.

Walpole, N.C., et al.,op.cit., p.219
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Urbanization:

The expanding urbanization of the last twenty years was

also a fundamental

so~ial

change and a factor inducing sedentarization.

Whereas rural and Bedwin societies were the dominant communities,
in the late 1920's, now urban areas are the most important cultural
centres. Urban areas contain some 33% of the population.

New urban

centres sprang up in the 1930's after th~ discovery of oil;

among the

most famous are Dammam, al-Khober, Dhahran, Abgaig, 'Rastanorra, and there
are many others.

Some were previously hardly known;

did not even exist before the oil discoveries.
along the pipeline in the north.

others like' Abgaig

Other towns were founded

These northern towns, like Turaif,

Ar'ar, al-QaYDomah, are largely populated with Bedwin who lived in the
area in earlier times.

Figure 2-1 illustrates the distribution of al-

Badiah population in 1962/63 among the eighteen administrative districts
and indicates that only a few areas in the central region and some of
the northern area3 had a large percentage of Bedwir.~.

~he

concentration

of al-Badiah seems to take place in areas located at distances, from
large urban centres, like the northern boundaries,' a,nd the north western
parts of the central area of the country. Interviews with informed
people, as well as the author's own observation (field work 1974) around
the northern edges of the Empty Quarter, confirm that almost'all the Inhabitants of the Empty Quarter (very small in number) are Bedwins.
cultural Changes:

In recent years many elements of the Bedwin culture

have changed drastically;

'the raiding, trade caravans and hunting that

once provided valuable supplementary income are now no more.

Herding of

camels and sheep has become increasingly market-orientated rather than
a status symbol or a means of subsistence as in the past.

Compared to

other nomads the Arabian Bedwins were noted by F.A.O. for being in most
cases "n:ore advanced economically and they are already in a market economy'.
36. Demiryven, A.S., The improvement of Nomadic and TranshumanceAnimal
Production Systems, Report by F.A.O. No.AGA/MISC/74/3, (Rome; 1974),
p.lO
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The camel in its traditional role as the main vehicle of transportation,
has been largely displaced by cars.

This transformation-has been so

drastic that the author throughout his extensive tour of the northern
and southern deserts saw very little camel transportation except for
the purpose of herding camels.

Cars are now the vehicles used by Bedwins

to scout for ranges, migrate, transport animals to the water or bring
water to them, and move their animals to the market.
the tent are becoming a landscape feature.
has become a symbol of wealth and status.

Parked cars beside

The size and make of car
al-Badiah in the north usually

display more wealth an'd own large trucks of German make (Plate 2-4),
whereas in the south the less expensive small Japanese trucks are the
common ones (Plate 2-5).

The black Arabian tent still dominates, neither

mobile' houses nor large white tents have replaced it due to its lightness
and the ease l-lith which it can be folded, and i t is . moreover still made
in Arabia (P1~te 2-6).

biet too is changing; rice, vegetables, fruits

and canned foods are becoming necessities.

The physique of the average

Bedwin has also changed from being slim and light to being large;

as a

Ruala elder said, "The new generation of today are too fat, too big,
too spciled and too choosy to be Bedwins".
Education, permanent jobs and city glamour are attracting the new
•

Be.dwin generatl.ons.
the desert.

I

The author saw very few of the 15-40 age group in

Thus it is not surprising that what seems the approaching

end of al-Badiah is becoming the major topic of discussion around camp
fires in Bedwin camps.

A Dausari elder said sadly:

I can neither force my off-spring to stay with me on the
fringes of the Empty Quarter, nor can I honestly say that
it is not good for them to go to the city. Young people
are simply migrating, in any case if we asked them to stay
they would never listen.
Finally, a very good reason for settlements was the fact that the
Bcdwin had neither romantic illusions about his harsh environment nor a

...
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Plate 2-5 Small trucks are commonly used by Bedwins in the
southern deserts (Wadi Dwasir).

Plate 2-6 The traditional Black
Arabian tent is still
used by al -Badiah and
still woven locally
(Wadi Dwasir) .
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dogma that prevented him from looking for a better one.

This attitude

made the process of settlement occur smoothly and naturally.
2.4 The Impact of the Decline of al-Badiah on the Livestock Sector
Certainly this accelerating decline in al-Badiah population has
caused great harm to the livestock industry.

However, it should be

stressed that this decline was initially a symptom of the deteriorating
. situation of the livestock industry rather than the main cause for it.
Moreover it is mainly the accelerating aspect of this decline that has
caused considerable damage to the industry.

The impact of this decline

on the livestock industry is complex and certainly entails positive as
well as negative effects.
(1)

There are three main positive aspects:

The decl ine is not spatially uniform.

areas differently.

It has affected various

Some good ranges that are far.from urban areas still

hold, large numbers of their Bedwin population, as in the
northern and southern .leserts.
ones most affected.

cas~

of the

Areas close to urban centres are the

Regional variations in the decline of al-Badiah

are a natural reflection of the declining state of range resources around
urban areas.

Therefore some type of regional specialization in the use

of ranges is gradually evolving.

This is a.favourable trend that could'

- if guided - lead to a better use of resources.
s~ttlement,

This trend toward

although substantial, should not be interpreted as necessarily

indicating the approaching end of al-Badiahj

on the contra,ry, it is a

healthy trend at least in one main respect, ,and that is the relaxation
of the mounting pressure on ranges.

The present condition of ranges is

so poor that they cannot maintain the numbers of animal~ already grazing.
(2)

The Kingdom with its industrial programmes and ambitious develop-

ment plan needs to divert a large part of the population from the traditional sectors i.e. agriculture and livestock rearing, into the new
mooern sectors.

Therefore it is only t~ be expected that a large number
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of these migrating Bedwins will be employed in the modern sectors.
Pastoralism at present can afford to do t-1ithout a large part of the
Bedwin population, especially the older members and the small pastoral-"
ists who lack capital.
fewer people.

Pastoralism can still develop and flourish with

What really matters is the kind of people who stay;

if

some of them are able, efficient and well advised, then having fewer
pastoralists is for the better.
(3) In certain cases the decline of al-Badiah is an unavoidable development, induced by the very low per capita income provided by pastoralism.

It was estimated in 1973 that a Bedwin family of nine people in

an average year in the western region has a gross income of SR 2,200,
whi c h s i nk s i n poor years to SR 1,350. 37.

On a national basis it was

estimated in 1969 that Bedwin per capita income is the lowest in the
country with about SR 338 per person.

38

This decline in al-Badiah is

helpful in encouraging the small income pastoralist to leave the desert
for a secure job in the city.

Pastoralists who stay, with

government support and better services, could easily achieve a higher
income.
Besides these positive effects there are three major negative ones,
and these are as follows:
(1)

In the past and especially in the last 30 years al-Badiah'has acquired

the reputation of being a backward and ur.der-privileged society.

This

reputation derived from the classical conflicts between al-Badiah and alHadher (settlement) societies.

Settled communities considered al-Badiah

brutal in their raids (in the past), illiterate and uncultured as a society.
Furthermore the campaigns organized in the past to encourage Bedwin
settlement, especially the aI-nijar project, dramatized the relative
Bedwin backwardness so "as to persuade them that the change to settlement
37. Ital Consult, op.cit., 1974, p.23
38. Bashir, Fnisa1, The Case of Nomadism:
(Riyadh CPO.; March 18, 1969), p.4

to Settle or not to Settle,
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is the road from the world of ignorance (al-Badiah) to a new world of
enlightment and culture (settled communities).

The relative sense of

prosperity enjoyed by settled society and the active continuous exodus
of Bedwins to settlements have so strengthened this feeling that many
Bedwins have come to accept this negative view as having some merit.
"After all", some say, "The desert offers only isolation and ignorance".
A sizable proportion of Bedwins go so far as to blame the al-Badiah way
of life for their "unfortunate situation".

Demoralizing slogans por-

traying the worst aspects of al-Badiah are common, e.g. "al-Badiah is
a suspect thief, so let us get rid of it, it has dominated us for so
long".

Such a view has been encouraged and made to seem probable by

the trend toward migration:

The development of

pastoralis~

and hence

livestock production cannot take place until such misunderstanding is

~

eliminated - after all pastoralism is a highly professional sector of
vital importance and economic value to the nation.
(2)

A major

disadvan~age

organized nature.

of this migration is its spontaneity. and un-

Both the leavers and stayers acte9 individually with

no national policy to guide and control the change they had to go through.
The leavers did not receive the needed training to qualify them for
better opportunities.

The stayers had no guidance·in the ways of making a better

income and more efficient use of the desert.

The extension services

provided by the government to farmers has never been matched by services
for the pastoralists.

Desert activities have not been improved to over-

come marketing, investment and management problems.

What efforts are

being made to help pastoralists are still in their early stages, and
anyway they lack deep understanding of al-Badiah problems and needs.
On the whole the leavers had a greater chance of making a comfortable
living, while the majority of the stayers are still undergoing their
harsh way of life.

Thic state of affairs has left the helpless feeling
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that the desert does not offer the security the city can offer, hence
the Bedwin feeling of being left out is inevitable.
(3)

It should be stressed that it is the type of people who migrated

rather than their number which is important.

Pastoralism as a result

of this migration has lost a considerable number of
active social elements.

it~

leading and.

The trend toward settlement has not merely

affected the rank and file, but much more so the aite, the rich and influential tribal leaders who used to be the large animal owners, and
who have capital to invest.

By losing them, al-Badiah lost a vital part

of its tribal organization and moral support.

Another harmful aspect

is the sizable departure of the energetic younger generation (15-40
year olds) in search of eGucation, employment and city glamour.

The

role of the young in the desert is vital, for they are the animal herders
who spend their whole time moving their animals from one range to another;
in addition their strong herds provide help around

t~i.e

household.

Their

migration created a gr,eat vacuum that had to be filled by the elders •
•

The elders suddenly realized that they had to add t'o their advisory,
management and household activities
animals,.
old.

the demanding task of herding the

This new role put more pressure on them, especially the very

As a result many households had to pack up and leave the desert

for ever, or unwillingly replace their camels with less demanding animals
like goats and sheep, or attempt a drastic reduction in the number of
animals.

The rich, who are

hired labour.

t~e

few, were fortunate in being able to use

Hence a new cost element was added that few pastoral

operations can really afford.

Thus pastoralism as a dynamic socio-

economic activity has suffered.

Indeed, pastoralism cannot be expected

to flourish while the most vital part of its man-power is moving away
to other sectors of the economy.
rever~al

So far there has been no substantial

of this trend, and there is no foreseeable likelihood of such
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a reversal.

No type of modern desert rancher has so far evolved, nor

have the livestock farmers

t~ied

to utilize desert ranges.

This man-

power drain and the absence of any replacement has led to a situation
where pastoralism is increasingly suffering from a skilled man-power
. shortage in a country that is already faced with an unfavourable structure
39
.
.
of active population,
and a steady flow of migration towards urban
areas. 40

",

39. Although there is no calculated ratio for the structure of active
population in Saudi Arabia, such a structure should be very similar
to that of neighbouring countries in the M.E. The estimated
structure for some of these countries was calculated by the U.N. to
be 100 inactive persons to every 100 active, as against a corresponding ratio of about 60% in the industrial world. UNESOB, Studies
on Selected Development Problems in Various Countries in the Middle
East, (Paris; UNESCO, 1969),p.59
L.O. ~mber of cities in the country have actually experi.enced a rate
of growth exceeding 4%. Riyadh the capital has grown at a rate of
approximately 10% per annum.
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CHAPTER THREE
INSTITUTIONAL LIMITATIONS
THE MINISTRY OF AGRICULTURE AND WATER
3.1 The Importance of the MAW
The Ministry of Agriculture was established by a Royal Decree on
l8/4/1373,A.H. (25/12/1954)

1

and became officially known as the Ministry
2

of Agriculture and Water (MAW) in 1963.

The Ministry is "the competent

authority for the development of agriculture and water resources in the
3

Kingdom".

Its main objectives are ,to" optimize the use of resources
4

to achieve a gradual but sustained grOl;7th in output".

The MAW is the principal agricultural institution in the country,
because the country has no other national (private or public) institutions that deal with agricultural activities i.e. marketing bodies, cooper~tives,

agricultural societies, research 'institutions etc.

Con-

sequently the }~W is not!only a policy-making body but it also iuitiates
and provides services that could have been provided by the farming.community itself.

This situation has been aggravated by the farming comm-

unity's assumption that the MAW is respDnsi.b1e for all their needs,
to such a point that one of the early Ministers complained:
The }~lv provided farmers with some assistance and agricultural
services of a commercial value in order to initiate conscientiousness and alarm the mind to aspects that were not known
before. However, what has been done has 1ed'to the dangerous
trend that some believe that the HAW's duty is to provide
tractors and seed, maintain their machines, supply spare parts,
drill wells and do all that is needed for their cultivation.
If we went along with these ideas, then even doubling the
budget would not suffice?
This problem still exists, because the MAW has not been able to introduce,
either through direct or indirect means, a suitable framework in which
the agricultural community can cope with their own problems and the pro1. Royal Decree No.5/71/114965l on 18/4/1373.
2. "l'~W" will be llsed instead of "HA" throughout the thesis.
3. HAlf, Hinistry of Agriculture during one year, (Riyadh; 1964), p.3
4. CPO, Report of the Central Planning Organization 1394,A.H.,(Riyadh;
1974),p.109
5. Translat~d fr~m the Hinister's introduction to the MAl:l, ~eport on the
Works anG Projects of the HA.l\T through 1376.77~78, (Riyadh; 1958),p.l
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blems associated with the efficient use of their resources.

Furthermore,

present trends seem to indicate that the HAH is taking on more responsibilities rather than disposing of them.

The fact that badly needed local

and national agricultural institutions, services and organizations have
not evolved to take over these responsibilities i.e. marketing bodies,
organizations for crop and livestock commodities, agricultural industries
and processing and the encouragement of private institutions gradually
illustrates how a vicious circle has evolved whereby farmers and the
MAW blame each other for not getting on with agricultural development.
The answers are not simple and, indeed, the MAW faces major difficulties, similar in certain aspects to those faced by comparable institutions in many other under-developed nations.

There are three main

MAW difficulties l-lhich seem particularly damaging:,
gani~ational

structure.

(1) the HAH or-

structure, (2) MAH' man-power and (3) the HAW regionsl
Based on t!,e'f.tuthor's service in the MAW (1967-1972) and

his field work in December 1974, it is his opinion that these three
difficulties are critical obstacles:

he might even go further to state

that agricultural development cannot be approached wisely ,,1ithout overcoming these difficulties.
3.1.1 Financial Resources
The financial needs of the MAW, specially since the late 1960s,
have never been a major problem, a situation rarely found in most other
parts of the world.

At present, for all practical purposes, the MAH' can

obtain all the'funds that it can absorb.

This situation is illustrated

in Figure 3-la and Table 3-1 which reveal a degree of abundance very few
nations can have.

Table 3-1 shows the annual budget of the MAW in re-

lation to the national budget for the last 18 years and indicates a
staggering rate of growth from a budget of around SR 26.0 millions in
1377/78 (approx.1957(58) to around SR 2179.4 millions in 1395/96 (approx.
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Table 3-1
Allocation and percentage of the total Government
and the MAW Annual Budgets from 1377/78-1395/96
(000,000)+
No.

Government
Budgets

Years

%

}lAW
BudBet

%

1

1377 /78

1,500

2

1378/79

1,410

94.0

20.4

78.5

3

1379/80

1,405

93.7

23

88.5

4

1380/81

119.1

1381/82
1382/83

144.4

21.3
33.8

81.9

5

1,786
2,166
2,452.5

163.5

77 .4

6

100

26

100

%
MAW-in
Government
Budget

%

MAH

rate of
change Eer
annum

1.7
1.4
1.6

-21.5

130.0

1.2
1.6

-7.4
58.7

297.7

3.2

12.9

12.7

7
8

1383/84

2,686

179.1

144.3

555

5.4

86.4

1384/85

3,112

207.5

216.5

832.7

7.0

50.0

9

1385/86

3,961

264.1

287.7

1,106.5

7.3

32.9

10
11

1386/87

5,025

335.0

308

1,184.6

6.1

7.1

1387/88

4,9'37

329.1

394.1

1,515.8

8.0

2.8

12

487.5

8.8

23.7

382.3
312.5

1,201. 9

6.4
5

-21.6

1390/91

397.7
425.3

1,875.0
1,470.4 "

14

5,535.5
5,966
6,380

369.0

13

1388/89
"1389/90

-18.3

15

1391/92

10,782

718.8

568.6

2,186.9

5.3

82.0

16

1392/93

13,200

880.0

708.1

2,723.5

5.4

2"4.5

17

1393/9 l t

22,810

1,520.7

1,031.9

3,868.8

4.5

45.7

18

1394/95

45,743

3,049.5

1,303.2

5,012.3

2.8

26.3

19-

1395/96 110,935
Average

7,395.7

2,179.4

8,378.5

2

67.2

Source:

33.6

Compiled from "a1-Madina a1-Murawara,No.3430, June 10,
1975 and Ministry of Finance, Statistical Yearbook,
1973

+ Including appropriation for projects, other expenditure, and
subsidies for reduction in the cost of living
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1975/76).

Comparing the rate of growth which took place in the sub-

sequent 18 years with that of the index year (1377/78

= 100),

Figure

3-1a indicates that after 1381/82 (approx.1961/62) the MAW budget soared
so as to reach in 1975/76 the staggering rate of 8378.5% of ,the index
year.

As Figure 3-1a shows, since 1381/82 the rate of growth attained

by the MAW budget has been far greater than that of the national budget,
and the gap has started to narrow only over the last few years.
Figure 3-1b shows that the annual growth rate ,attained by the MAW
budget for the last 18 years is indeed impressive, averaging 33.6% per
annum and reaching as high as 129% in 1382/83, 86.4% in 1383/84, and
82.0% in 1391/92.

In 1395/96 (approx.1975/76) it increased by as much

as 67.2% of the previous year's growth rate.
Figure 3-1c shows that the MAW's share of the national budget was
highest in the period 1383/84 to 1388/89, reach~ng 8.8% in 1388/89
(approx.1968/69).
The sudden fluctuations in the MAW budget for this 18 year period
are apparent in all of theSe figures, but they can be explained by focusing on Figure 3-lb ''lhich magnifies these fluctuations.

The negative

growth rates in 1378/79 and 1380/81 (approx.1958/59 and 1960/61) re~
fleet the state of the national economy which at that time faced a
financial crisis.

This began in the mid 1950's, and caused a sudden

levelling off of the oil revenue, accompanied by increased deficit
spending by the government, which resulted in serious balance-of-payments
problems.

The crisis was brought to an end only after the successful

implementation of a strict stabilization programme established in 1958.
The small rate of growth attained in 1386/87 (approx.1966/67) was
caused by the 1967 Hiddle East War which resulted in the government
restricting its spending and allocating SR 662.4 millions of aid to Arab
countries;

for the first time taxes were introduced as a part of the
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adjustment programme.
The sizable negative growth rates for 1389/90 and 1390/91 (approx.
1969/70 and 1970/71) have a totally different cause.

In this period

the MAW became responsible for the operation of two of its largest land
reclamation projects, namely the Hassaand Haradh irrigation projects
which proved difficult to operate and maintain.

The MAW had to mobilize

the majority of its resources to run these projects.
it was decided that the

}~W

For this reason

must not initiate any new large-scale pro-

jects, but rather must concentrate on running what it already has.
Therefore, these two negative growth rates did not result from the lack
of funds but mainly from the MAW's inability to absorb more funds.
3.2 The Organizational Structure of the 11AW
The MAW in its early years and up to the late 1950's operated
through a simple organizational structure similar to that
Figure 3-2.

sho~m

in

I

this structure proved to be too small and too simple to

carry out the increasing MAW responsibilities specially in the early
1960's when the budget as well as the responsibilities of the MAlJ started
to escalate.
In the late 1950's the Saudi government called on the International
Bank for Reconstruction and Development to suggest a general plan for an
appropriate approach to economic development for the country as a whole.
The Bank in its final report dealt at length with the 11AW and stressed,
among other things, the urgent need to reorganize the MAW's organizationa1 structure to enable it to cope with its expected wide responsibi1ities.

Most of the recommendations made by the Bank were im-

plemented by the MAW in 1966 and the whole structure of the MAW was
reorganized as shown in Figure 3-3.

The concept of general departments

was introduced and each department was made up of sections.

However,

this reorganization did· not overc~me.certain major handicaps, the most
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important being:
(1) The ideal chart shown in Figure 3-3 was not followed by a wider
delegation of authority.

Decision-making in the MAW at all levels and

for all administrative aspects remained centralised, causing accumulation and delay of work.

The few Directors General, the two deputies

and the Minister became so overwhelmed with paper work that they had
little time to spare for planning.

The reorganized structure remained

"formalistic", that is "real people and units are doing different things
.
6
from those mentioned in the chart".
The new reorganization has only
displaced but not replaced the older one and major practices held over
from earlier organizations still affect in fundamental ways the actual
operation of a supposedly new organizational structure.
(2) The reorganization did not implement an important suggestion that
was stressed in the Bank's recommendations;
of two

Minist~ies,

that was the establishment

(

one for Agriculture and the other for Water, because

as the Bank argued:
the development and regulation of water are closely related
to agriculture in Saudi Arabia, but substantially are vastly
different and, therefore, should be separated from the present
MAW. Water requires an entirely different approach and setup from agriculture since it has to be regulated and controlled
as well as developed. 7
The disregarding of this recommendation resulted in a number of
problems, the most important being that the

~~W

found it increasingly

difficult to devote enough time and equal effort to both the agricultural
and water sectors as is illustrated in Tables 3-2, 3-3 and 3-4.
Table 3-2 summarizes the distribution of the

}~W's

project budgets

between agricultural and water projects for 1964, 1972 and 1974.

The

project budgets for the agricultural sector are the smallest, amounting
to 25.1% of a total

~~W

project budget of around SR 87.2 million in

6. Riggs, l-T.F., Administration in Developing Countries, The Theory of
Prismatic Societx, (Boston; Houghton Mifflin & Co., 1964),p.17
7. International Bank for Reconstruccion anJ Development Mission to Saudi
Arabia, Approach to the Economic Development of Saudi Ar.'lbi.a, Report
No.AS.82 (Hashington,D.C; November- 1,19b,;-),p.13
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1964 to 9.6% of SR 548.6 million in 1972 and 23.1% of a total project
budget of SR 1013.8 million in 1974 while the water sector received the
largest proportion,no less than around 75% throughout these three years.
Table 3-2
The distribution of the MAW Project Budgets between
agricultural and water projects in SR mit'lions and
% for 1964, 1972 and 1974
Year

Total MAW

Agri.Projs.

1964

87.2

21.9

25.1

65.3

74.9

1972

548.6

52.4

9.6

496.2

1974

1013.8

234.6

23.1

763.5

90.4
75.3

Source:

%

Water Projs.

%

Compiled from MAW Budget allocations for
1964, 1972, 1974 (unpublished)

Taking 1974 as an example Table 3-3 indicates that 75.3% of the
project budget totalling SR 763.3 million was devoted to desalination
and water projects for urban and rural drinking use.

The agricultural

sector received only 23.1% of the budget, mainly for dam3 and other
aspects of agricultural development.

As shown in Table 3-4 projects

related to livestock production amounted to a total of SR 11.7 million,
which is only 5% of the project budget allocated to the agricultural
sector ·of around SR 234.6 million and 1.2% of the total MAW project budget.
This lack of stress on the agricultural sector illustrates the obvious
inequality between water and agricultural sectors.
(3) A major weakness in thr. reorganization of the }~W is indicated in

Figure 3-3 and 3-4 where agricultural production i.e. crops and livestock, is not represented at the departmental level.

It is only at the

section-level that activities connected with livestock and crop production
are specified.

Thus the objectives behind the administerihg of agri-

cultural development were not stressed, and if agriculture is generally
understood to mean both the cultivation of crops and the rearing of live-
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Table 3-3
,

The distribution of MAW Project Budgets between water
and agriculture for 1394/95 (1974) in 000,000 SR and %
Dept
Water

Use

Allocation

Desalination

285.5

Water projects

478
Total

Agriculture

Agricultural dev.

%

763.5

75.3

234.6

23.1

82.3

Research and
training
Irrigation and
drainage
Dams

10.1
45.2
97.0
Total

Construction

1.6

15.7

Absolute Total

100

1,013.8
Source:

MAW Budget 1394/95 (1974)

Table 3-4
Project Budget allocation for livestock and related
activities for 1394/95 (1974) in 000 and % of the
total agricultural and MAW Project Budgets
Activity

Allocations

Range development

1,972

Livestock and fishery
development
535

lIaradh
Riyadh ce.ntra1 laboratory

2,500

Veterinarian programme

2,600

Plant and animal quarantine

1,880

Total livestock budget
Agricultural projects
Total MAW project budget
Source:

11,710

234,600
1,013,800

MAW Budget 1394/95 (1974)
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stock, then the

~~W

organization must specify their priority on the dc-

partmentai level or even higher.
(4) The services and responsibilities related to livestock are divided
between departments and sections.

As shown in Figure 3-4 the Research

Department has one small section dealing with livestock research and
development.

The Public Land Department has a section for range manage-

ment and in the Extension Department a sub-section o·f the units section
is responsible for veterinary services.

This set-up has created enormous

problems for the co-ordinating and planning of livestock activities.

Further-

more, communications among all these sections dealing with livestock
development are made through formal approaches on a departmental level.
Each of these sections plarnits own needs within the overall need of its
own department, rather than in relation to the overall need of livestock
production.

This situation has not only been criticised by the }~W

specialists but also by outsiders.

The F.A.O. regic~al animal production

and health officer in a memorandum dated June 4,1970 to the Director

•
of the livestock section complained that:
There are a number of grave disadvantages stemming from this
division of control of the services and this represents one
~£ the most important factors at present limiting the development of the industry. It seems essential, for example,
under the conditions current in Saudi Arabia, for the Veterinary
Field Services, the diagnostic laboratory and the quarantine
services to be technically co-ordinated and directed under
one authority.8
3.3. MAW Man-power
The MAW has always faced major problems with recruiting staff.
In 1974, as shown in Table 3-5, out of around 4,848 jobs available in
the MAW 875 or 18% of these jobs were vacant.

The number is gradually

growing due to the total lack of qualified Saudi personnel in some
fields and to a partia~ lack ,in other fields.

The shortage is mainly

8. Faulkner, D.E., Memorandum to Dr.Micheimied, June 4, 1970.
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in the number of qualified specialists, administrators and supporting
technical. staff.

This problem has always been a chronic one as far

back as the MAW's early days.

As early as 1958 the Minister of NAW

complained that:
The MAlo!' faces many difficulties in getting qualified specialists
and administrators. Agricultural specialists in neighbouring
countries are needed by their cwn governments and can only be
recruited by borrowing them from their governments which face
similar shortages. Borrowing specialists takes a lot of time
and anyway we do not get the ones we want. Competent administrators specially in the field of finance are few in the
country.9
Table 3-5
MAW

Emplo~ent

and

Percenta~es

of vacancies and non-

Saudis (1974)
No.

%

4,848

100

875

18

No.emp10yed

3,973

100

Non-Saudis.

430

11

No.jobs
Vacant

Thirteen years later, in 1970, the situation was worse as a result of a
mounting demand for qualified staff.

A study of the MAW man-power

stated that:
In a survey conducted by the Organization and Management Unit,
into the major problems facing senior MAW officials, 17 out of
22 poiuted out that one of the most pertinent problems they
face was the deficiency of qualified Saudi personnel in the
MAW. 10
3.3.1 Shortages in Qualified Staff
The extent of the shortage of qualified staff is illustrated in
Table 3-6.

Staff with science degrees in agriculture and related fields

amount only to 8.7%.

Graduates in business administration, literature

and related subjects constitute only 1.4%.

Diploma holders from tech-

nical and elementary agricultural training schools make up only 12.6%
9. Translated from the.Introduction of the Minister of Agriculture and
Water, HAW Report 1376-1378 (1958),p.2
10.}~W, Study of Man-power, (Riyadh; MAW, 1970),p.l
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and the rest, around 79.0% of the MAW personnel, have high school,
intermediate and lesser educational backgrounds.
Table 3-6
The distribution of MAW staff according
to qualifications (1974)

No. employees

No.

%

3,973

100

University degree

345

' 8.7

Non-science degree

55

1.4

Agricultural schools

499

12.6

High school and less

3,074

77 .4

Source:

Field work (1974)

This obvious shortage of qualified staff is reflected in the MAW
employment structure.

As with the Saudi government as a whole, the MAW

has two employment cadres:

one is the "in-cadre", which offers the

largest pay and.social securities and includes the ~ain body of the MAW,
specially its senior and junior staff, the other is the "out-cadre",
which usually caters for the lower paid personnel with no academic and
technical background.

As shown .in Figure 3-5 the lower "in-cadre"

grades'2, 3, 4, and 1 are predominant and at the same time they are the
grades which require the lowest qualifications and most of the employees
in'these grades occupy simple clerical positions.

The only exception

is grade 7 which is particclarly large since it is the grade where
holders of a university degree in science usually start, while senior
administrative staff are eventually promoted to it.

"Out-cadre" grades

32, 31 and 30 are on the whole predominant in the MAW's employment and
consist mainly of labourers, guards, drivers etc.

There are few employees

in grades 8-15 specially, 10, II, 12 and 15 which include only 19 members
of the staff.
The shortage of qualified staff has particularly danlaged the
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decision-making bodies at all levels, both within the MAW headquarters
from section to department level and, higher, and in the
regions from directorates and units to field officers.
Traditionally the "Ministerial Office" has always been a political
one, based on individual merits, political ability and administrative
talents, hence agricultural qualifications have not always been the
parameter.

However, agricultural backgrounds in the case of the "Deputy

Office", and particularly of the agricultural sector have always been
the rule.

The only departure from this rule was in 1973 when the deputy

offices for water and agriculture were consolidated into one office.
The deputy assigned for the job was not selected on the basis of technical background but mainly on his administrative background.

To provide

the new deputy with the needed technical support a firm was contracted
and stationed iIi the MAW headquarters in Riyadh.

The firm was assignedo

the task of agricultural progrannn~ng and was directly responsible to the
deputy.

ha~

This development is new, in the sense that the MAl-l

for the

first time involved a connnercial firm in its dailyoadministrative
activities.
Table 3-7
The qualifications of the heads of the main MAW
departments and regional posts (1974)
Departments
14

Total
Vacancies

Directorates

12

2

0"

occupied
University degree (Ag)
University degree (Sci)

12
5

12
3

2

1

University degree (Arts)

4

Units

32

79

4

8

114-

17

24

65

1.

9
3

1

1

6

6

18

3

9

1Iigh School

1

3

Intermediate

1
1

3

None
Source: Field "\-1Ork (1974)

Total

21

Diploma (Ag)

Elementary

Offices

4

4
8

9

7

15

1

1
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Table 3-7

s~rnmarizes

the qualifications of the heads of the MAW's

main departments in the MAW headquarters and its regional branches and
it shows that out of 79 posts 14 are vacant, 9 posts are held by personnel
with agriculture degrees, 3 with science degrees, 6 with university
degrees in art, literature, business and political sciences, 18 with
agricultural diplomas and 29 with only a background of high school or
less.

It is apparent that most of the posts are hela by personnel with

no technical background and the majority have limited educational experience.

This situation reveals three major organizational trends.

The first is that the MAW's decision-making body is administrative in
character •. Secondly, specialists and technical staff playa supporting
rather than a decision-making role, because they hold few posts at the
decision-making levels, and so are not in a position to make decisions.
A third trend is that there is an obvious lack of correlation between
the job's requirements and the holder's background, c situation which reR-llts
in most cases in the wrong person being in the wrong job and vice versa.
The shortage of technically qualified staff at.the decision-making
levels of the MAW is due, among other reasons, to: (a) the limited number
of

hig~er

grades (10 and over), which include only 18 posts; (b) these

grades are allocated to the job rather than the person, hence they are
only given to departmental directors and higher offices of an administrative or managerial character; (c) there are no posts within the higher
grades that are reserved for the services of highly competent specialists.
Thus a specialist (e.g. hydrologist, geologist, animal and plan specialist
etc) has no chance of being promoted to a highly paid grade, 'no matter
how qualified he becomes in his field, until he is chosen for a managerial job which tends to be administrative in character.
3.3.2 The shortage 'of Staff in Livestock Sections
As with other sections of the MAW, livestock and related activities
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suffer greatly from the shortage of specialised staff.

As shown in

Figure 3-4, the main departments dealing with livestock and related
activities are the Research Department, Public Land Management and the
Extension Department, and there is one section in each of these departments that is concerned mainly with livestock.
Table 3-8
Number of staff in the Livestock Section of the Department
of Agriculture and Research (1974)

13

Total jobs
Vacant

3

Number of employees

10

M.A. (Science)

1

Ph.D. (Animal Production)

1

B.Sc.

4

Veterinarian

2

Agri. Diploma

2

Source:

Field work (1974)

The Department of Agriculture and Research has 194
only 10 out of this number man the livestock section.
the number and qualifications of this small team.
the team is too small,

11

employ~es

but

Table 3-8 lists

Although

~Jel1-qualifi~d,

especially when one considers the fact that this

section is responsible for:
Research into the problems involved in breeding and producing
improved strains, into animal disea3es, production and diagnoses,
into fisheries, veterinary medicine and milk products. The
section supervises veterinary quarantines and lays down their
regu1ations. 12
However, the functions outlined above are not the-only activities.
The department also deals with other aspects of livestock production:
it proposes regulations,
and government -enquiries.

mak~studies,

and provides answers to public

Thus one can see that the staff are too few

11. Not including staff working in research stations.
12. MAW, Hinistry of Agriculture and Hater during one year 1966, (Riyadh;
HAW, 1966), p.32
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for the enormous tasks they are supposed to perform.
The Public Land Department includes the range section which is
responsible for:
Regulating the conservation, utilization and development of
ranges. It conducts research work on range plants and tries
to spread the best strains of these. The [section] undertakes
research work on the prevention of soil erosion. 13
Considering these wide responsibi1ites and the fact that the country
has over 97% of its land mass classified as ranges, one can see that
this section needs a large staff.

Out of the 114 employees in the

Public Land Department only 9 are allocated to this section;
4 posts were vacant;

in 1974

thus 5 staff members were employed and only 3

held university degrees in science.
The Extension Services Department-has a sub-section of the Units
Division dealing with the veterinary aspects of livestock and this subsection is supposed to:
organize ••• vete~inary services. It conserves animal resources
through the treatments rendered and through pronloting the under. standing of the people in this concern. 14
However, the number of vp.terinaries employed in 1974 by this sub-section
was 43, who were distributed around the country.

The nuober is very

small if one considers the vast area of the country and the total national
animal population.
3.3.3 Akernatives to overcome the shortage
The seriousness of the shortage of qualified staff, specially
Saudi staff, has led the MAW to rely heavily on three alternatives.
earliest and still the most common is the recruitment
from outside the country.

~f

The

specialists

As shown in Table 3-5, foreign nationals in

the MAW in 1974 approached 11% of the total

}~W

employment.

Considering

the fact that these non-Saudis are usually recruited for technical jobs,
13. Ibid .,p.35
14. Ibid .,p.34
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their numbers may represent up to 50% or more of the

M1~v

qualified staff.

The' second alternative is a reliance on international consulting
companies to do major surveys, studies, planning, evaluation and the
supervision of important projects.

Since 1960 the majority of large-

scale projects (studies, surveys, consulting and implementation) have. been
carried out this way.

The largest resource survey ever done in the

country was the Area Survey (1968-1970) which was executed.by three
international consulting companies.
and supervised by an F.A.O. team.

Furthermo~e,

this survey was planned

The evaluation, summarization and

the analysis of the almost 100 volumes produced by the Area Survey \-las
contracted to the Stanford Research Institute (SRI) in 1970, simply
because the MAW specialists are limited,in number, over-worked and very
few are competent in this field.
. The third alternative is to utilize the assistance of international
institutions for rese£rch programmes in

th~

form of a joint venture:

the MAW participates with cash and in-kind (land and facilities) ~nd
the foreign institutes mainly provide the expertise.

For exrolplc, the

University College of North Wales, Bangor (UCNW), in 1970 undertook a
joint research and development project in animal production and applied
sciences in Saudi Arabia, and the Leichtweise-Instit~te of the Technical
University Braunschweig,Germany, undertook joint research in water and
irrigation problems.

While the first two alternatives w'ere to overcome

the shortage of competent staff the third alternative not only overcomeS
this shortage but more significantly provides needed continuity in research, which in the past used to be interrupted by either the termination of the contracts of non-Saudis or the promotion and changes that
affect the few Saudis who undertake research.

However, none of these

alternatives ha'8 solved all the MAlv man-power problems or helped in
solving the problem of the lack or qualified staff at the decision-
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making levels because the regulations insist on the saudization of
these posts.
3.4 HAl-1 Regional Structure
The fact that the country is vast in size and the agricultural
lands are located in scattered oases made it necessary to provide a
regional organization for the MAW.

As indicated in Figure 3-6, the MAW

is represented by a sizable number of branches distributed over the
country.

There are 13 directorates with wider authorities than units

or offices;

they represent the MAW and are suppose to co-ordinate all

of its activities in their areas.

There are 21 units with lesser auth-

ority and fewer staff, which are responsible for smaller areas than the
directorates.

The MAW offices are the smallest branches with the least

authority, and are responsible for limited areas:
of these.

there are around 30

Tne }~W regional branches (directorates, units, offices) are

formally resp(;Tl.sible to t'he Unit Section of the Extension Service of the
MAW, which is in itself a handicap, because the Extension Department is
under-staffed.

Out of 210 jobs allocated to the Extension Department in

1974, around 130 jobs were not occupied, and only 80 were filled;

18

employees have university degrees in agriculture and science and 14 have
diplomas in agriculture.

The rest have clerical jobs.

The MAW headquarters in Riyadh, sorely pressed by the shortage of
qualified staff, has reserved for itself the largest share, causing a
serious shortage in the number of qualified staff for the MAW regional
branches.

As indicated in Table 3-7, the regional posts at all levels

suffer more from the lack of qualified staff than the MAW headquarters.
3.4.1 The distribution and structure of the MAW's regional activities
An insight into the nature of the MAvl's regional structure necessitates the selection of measurable
}~W

evaluative criteria.

The most important

regional activities are the providing of information and services to

THE DISTRIBUTION AND LOCATION OF THE MAIN MAW
BRANCHES(1974)
ACCORDING 10 ADMNSTRATIVE OSTRICTS
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the farmers and the gathering of information about their farming and
local resources, and these can be measured in terms of the total MAW
staff, the total MAW expenditure or the investment per region.

Un-

fortunately, the latter cannot be detailed on. a regional basis, because
the MAW budget - even in its most detailed form - does not adequately
specify the

}~W's

regional expenditure or investment;

expenditure is allocated and is normally spent by the
mental basis.

this is because
}~W

on a depart-

However, the number of staff allocated to each region is

available in the MAW files and personnel information, which the author
was fortunate to be able to inspect.

Although the total staff allocated

to each region is too great to indicate any regional character, the
information available made it possible to separate the number of staff
that have specialized or agricultural backgrounds.
criteria can be evolved;

On this basis, two

one is the total staff provided by the MAW to

each region and the othet is the proportion of technical staff.

A third

and different criterion is the agricultural potential of the regions and
this can be measured by the total cultivated

ar~a

in hectares or by either

the private investment or agricultural output in terms of products or
their sales.

However, neither of the latter two figures can be derived

from any available sources.

On the other hand, information on the total

regional cultivated area is available.
Table 3-9 lists the total staff, the number of technical staff
and the total cultivated area in hectares for each region.

Although

Table 3-9 shows the variations among the regions in all of these three
-

variables, it does not clarify the nature of the relationship between
the variables in a given region compared to the nation as a whole.
However, a clearer picture can be obtained if a method can be devised
of using both the total number of staff and the number of technical
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staff, together with the absolute amount of cultivated area, so as to
indicate not merely the absolute value of each but also their relation~
ship to one another on a regional and national basis.
Table 3-9
The distribution of MAW staff and the cultivated area
(1974) per region
Region

Technical Staff

Cultivated area
(hectares)

Central

554

104

35,064

Qassim

269

58

21,045

Eastern

148

66

6,947

Northern

284

52

6,266

Western

520

'79

35,640

Southern

278

44

32,697

Coastal South

315

50

387,066

Source:

•

Total No.
Staff

Data for staff was obtained in field work 1974 and for
cultivated area from NAW survey for 1971 /72 census.

For this purpose a cartographic device named "Mercedes" has been
.
15
adopted from Barbour.
This device makes it possible to represent side
by side, at each point, mapped data for the three variables in such a
way that· each can be observed both in its national dis'tribution and in
its relation to the other two variables at the same point •. A map thus
constructed gives a composite picture of the entire MAW structure by
region and serves two purposes.

On.the one hand, each variable may be

regarded as plotted in its own right, so that by using the absolute scale
it is possible'to read off and compare the absolute cultivated area, and
the technical and total staff in· each region plotted.

At the same time,

these three scales employed have been so related that the radii represent
a common scale of percentages for each variable, 100 per cent being in
each case the total for the HAW of all the regions represented.

Thus,

15. Barbour, K.H., The Gro\-1th, Location and Structure of Industry in Egypt,
(London; Praeger, 1972), pp.l03-l06
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for each region, it is possible to observe whether the NAI-1 branches,
taken as a whole, are balanced by the HAH's present standard and related
in their staff requirements, and whether the ratio of the number of staff
to the size of the cultivated area is abnormally high, low or indifferent.
Such a helpful device should not be expected to indicate the degree of
correlation between any two values;

all that can be said in this matter

is that where the three radii are similar, we are close to the national
MAW structural norm for the relationships of staff per hectare and technical staff per hectare •.
It is obvious from Figure 3-7 that the distribution of the HAW's·
regional activities is neither based on specific regional criteria nor
on regional agricultural potentials.

This can be illustrated by the

extreme case of the Coastal South, where the total cultivated area is
the largest in the country but the total number of staff and technical
staff is smaller than in other regions with less

•

agr{cul~ural

potentialities.

Other regions with substantially less land have proportionally more of
.
.
the national distribution of these two variables, for example the.
ltorthern Region, where the cultivated area is the smallest but the number
of staff and technical staff is as large as that of the Coastal South.
The central region has almost the largest number of staff of both kinds
but the cultivated area is not the largest.
The two variables, MAW total staff and technical staff, are distributed indifferently and even irrationally.

The situation in the Eastern

region is a very good example where the percentage of the MAW's technical staff allocated to this region is larger than the
total staff.

percen~age

of the

It is obvious that the number or type of staff varies from

one area to another and is not related to the regional agricultural requirements measured by the size of the cultivated area which differs
from one area to another.

Therefore, if the sizable sum spent in the

(

Fig "3-7 MAW ACTIVITES BY REGION
Source, Campi*! from data obIaInod by ftoIcI ""'" 1974
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form of salaries, facilities, equipment etc., for the staff in every
region is 'considered an indication of the MAW's regional investment,
then one can conclude that the MAW's investment in regional agricultural
development is not balanced because it is not related to the variation
in the regional potentials for agricultural development.
3.4.2 The distribution of MAW Veterinarians
Table 3-10
The Regional Distribution of the MAW
Veterinarians
Region

No. Vets.

No. Animal Units *

Eastern

'3

168,770

Northern

7

211,292

Central

11

271,533

Qassim'

5

325,554

Southern

7

1,400,188

Coastal South

2

523,346

Wester.n

8

896,281

43

3,796,964

'"

Total

*

in agricultural areas (excluding pastoral areas)
Source:

Number of vets from the MAW Extension
Department 1974, Animal Units, Chapter 5.

The present distribution of the MAW's 43 veterinarians also demonstrates regional disparities •. Table 3-10 shows that they are relatively numerous in some areas and very few in others.

This unbalanced

distribution is illustrated by Figure 3-8 which shows that the regional
ratio of veterinarians to animal units is large in some regions and
small in others.

For example, the Central Region has around 24.6 thousand

animal units per veterinarian.

On the other hand, the Coastal

has 261.6 thousand animal units served by one veterinarian.

Sout~

This un-

equal ratio applies only to the livestock population estimated by the

..."

Fig.3·8 THE DISTRIBUTION OF THE REGIONAL ANMAL POPULATIOO
IN AGRICULTURAL AREAS PER VETERINARIAN
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MAW for the agricultural areas of the country, hence it docs not necessari1y include the pastoral animal population.

Therefore, these ratios

are under-estimates, because the total regional animal population has
never been estimated (Chapter 5).

However, the national ratio (per

veterinarian) derived from the total national animal population (Chapter 5),
is unrealistically large and amounts to one veterinarian per 270.6
thousand A.U.

Such a large ratio makes it almost impossible to provide

reasonable veterinary services.
3.4.3 Main Causes for MAW Regional Difficulties
Basically what is happening in the regions is that, by having too
many branches, the MAW is spread too thin, regardless of its limited
ability to provide these branches with the required essentials.

This

fact is not new and the MAW realised it as early as 1958, when the then
Minister of Agriculture complained that:
The vast areas of the country and the scatter.c~ and diffracted
nature of the MAW's regional offices allover the ~ountry,
coupled with limited budgets, makes. accomplishments very. small
. and beneficial only to very few farmers in all areas.
The Minister went on to state that:
If it was up to the MAW •••. i t would have preferr~d to concentrate
its efforts and regional reorganization in such a way that
only a few areas would be provided with the most ideal services
possible.1 6
The MAW authorities interviewed by the author recognise that the
MAW, burdened as it is by its

ineff~cient

organization and ponderous

administrative procedure, and most of all by the shortage in qualified
staff, is unable to utilize efficiently its numerous scattered branches.
Many are aware of the need for a considerable reduction in the number
of these branches and the consolidation of some of them, but this would
involve the closure of some branches and the communities that have these
branches 1n their areas would certainly campaign actively against this.
16. Translated from the Introduction by the Minister of Agriculture and
Water (1958), op.cit.
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Experience proves that pressure groups will succeed in reversing any
closures.' Some MAW authorities.tend to blame earlier MAW administrations
for increasing the number of regional branches.

However, this is not

the cause of the problem, but is a symptom of a more far-reaching problem
which is the fact that the early branches were so inefficient that communities located some distance from these branches did not get the same
benefits as communities located closer to them.
a community was from an

~~W

Consequently the further

branch, and the fewer benefits it got, the

more persistent it became in pressing for its own MAW branch.
The continuous demand of agricultural communities for MAW branches made
at all levels including the highest (where there is generally more
sympathy for the public) usually succee?ed.
ing demand for

HAl~

Furthermore, this unyield-

branches was frequently influenced by political,

social and other economic factors.
In addition to t:!le' agr:i,cultural benefits farmers can get from a
branch,they get other benefits.

Interviews conducted with a number of

l-iAW authorities and leading members of the corrnnunity revealed other
gains.

A

ne~.,

branch provides its locality (particularly areas with

limited resources) with benefits such as employment for a number of
citizens, expenditure in the form of high rent and purchasing power,
and political control at least over the area around it by:restricting
the agricultural services to its own locality.
If the request for a branch is not accepted at the MAW headquarters,
which is usually the case, the leading personalities of that area start
bombarding the higher authorities (up to His Majesty) with telegrams,
visits, and pressure from all directions, arguing their urgent needs
and pointing to the failure of the MAW branch closest
their requirements.

to

them to satisfy

The validity of their arguments persuades the higher

authorities to order the MAW to establish a branch.

This situation can
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easily be appreciated from the following quotation:
The'MAW under pressure of successive and continuous requests,
and faced with orders, cannot in most cases object, but
implements these requests; accordingly the MAW dilutes vastly
its efforts and "facilities, making efficient administration
difficult to attain. 17
These regional difficulties have always been known by the MAW and
efforts towards overcoming them is a major MAW policy.

In 1958 a drive

towards the decentralization of the MAW was pursued, dividing the
country into eight agricultural areas.

Three of these areas:

Rasa and Jeddah, were established in the late 1950's.

Riyadh,

It was planned

at that time that these three areas would be provided with all the

necess~ry

administrative and technical facilities so as to be able to manage their
own affairs with minimal interference from MAW.
not pursued in later years.

However, the idea was

In 1972 the, idea re-emerged in the form of

a major regional reorganization programme, starting by co-ordinatlng
all the

~.W

branches in IAsir under one main body.

Efforts have been

made to provide this branch with all the requirements necessary to do
"

.

its duties and hence to become an example to follow.
3.5 Consequences £Or Livestock Development
The few examples that follow reveal how vital is the efficiency
of an institution such as the MAW to agricultural development and particu1arly to livestock development in the country.

This fact has become

internationelly recognised and the reports of the International Banks
in various under-developed countries demonstrate a growing awareness of
the administrative obstacle to development:

lIa factor that has been

neglected in economic deve1opment".18
Collectively the MAW's difficulties have produced disappointing
results,especially in the fields of land reclamation, research and agricultural policy.

Some aspects of these fields will be briefly described

17. Ibid.
18. Riggs, W.F., op.cit.,p.243
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so as to illustrate the fundamental importance of the MAW in agricultural
development and particularly livestock.
3.5.1 The Hofuf and Faisal Settlement Projects
The Hofuf Irrigation and Drainage Project (HIDP) and the Faisal
Settlement Organization (FSO) are the two main land reclamation projects.
They were started in 1967 and 1966 respectively and were inaugurated in
1971, costing an initial investment of around SR 700· million.
The HIDP project was implemented for the ancient oasis of al-Hofuf.
A considerable irrigated agriculture has existed there for many thousands
of years.

The oasis is supplied by highly productive artesian springs'

which were being inefficiently utilized and which it was calculated
were sufficient to supply 20,000 hectares, instead of the 8,000 hectares
generally under cultivation.

On this basis, a modernization scheme for

water distribution and a drainage system for the oasis was planned and
executed in direct conjunction with the development c£
project was a major' civil engineering task.

•

t~le

oasis.

It involved the

The

s~aling

of some springs and the development of others and the construction of
approximately 1,200 km. of underground concrete canals and a matching
drainage system.

The distribution system includes high capacity pump-

ing stations and reservoirs.

As a result of this project approximately

12,000 hectares of new land is ready to be brought into cultivation and
8,000 hectares has been improved.
The modernization of the irrigation and drainage system was not
matched l-lith a modernization of farming and land use methods.

Agri-

cultural development for that reclaimed area (cropping patterns, water
use, land use, size and methods of farming, livestock and crop.types
etc.)has not been proposed or planned so as to be implemented when
needed, ·either gradually while the project was in progress or even in
its final stages.

When the project was handed to the MAW, farmers ex-
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pressed overwhelming concern about the impossibility of adapting their
old farming methods to the new modern system.

The MAW had to start

almost from scratch to do what a specialist in 1971 described as "a
searching enquiry ••• into how the agriculture of the old oasis can be
reorganized ••• The economic utilization of the new lands is under continuous study".

19

FSO, a similar project for the Haradh area, lies in the central
part of the country, approximately 270 km.south-southwest of Riyadh.
The purpose of the project was to "provide for the thousand nomadic
families to be settled the necessary housing facilities, public sErvice
centres, domestic water, electric power and commun,ication facilities". 20
The project was a package deal, completed in 1971, with 52 deep wells,
a 20 mw. gas turbine power station, a 40 hectare experimental farm and
a 30Q km.concrete canal water distribution system, almost 200.km. of
roads, 88 km.of

fenci:;~,

'administration buildings and a housing complex.

lihen FSO was handed to the MAW a similar problem to, that of the
Hofuf project emerged.

The only difference is that the Hofuf project

was badly needed to do what it was implemented for;

while the need for

the FSO, as described in its objectives, \1aS not pressing nor demanding
at the time of completion;
pl~xities

that is to settle the Bedwins.

of this problem are beyond this discussion.

The corn-

Ho,.;rever, this

lack of need can be explained by the fact that the settlement

~ocess

of the Bedwins of the Haradh area, with its convenient location between
the main urban'centres in the country (Riyadh and the oil areas), has
been progressing spontaneously.

-

,

The leaders of the al-Murra tribe (the

main beneficiaries) in that area have confirmed that a very large number
of their people have already settled in Riyadh and the oil areas, and
19. Cresswell, E., Notes on some aspects of the work of the MAH,
(Riyadh; 1970), p.17
20. Akkad, It.A., "The Nomadic Problem and the Implementation of a
Nomadic Sett1e~lent Scheme in Saudi Arabia" in Land Policy in the
N~ar East,comp~led by cl-Ghonemy ' M.R. ,(F
A 0 .., ]967)
~ 0
..
'
, p • _,0
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this explains the small al-Murra population (estimated at about 14,000
spread all'over the country.

21

>

Moreover, the FSO focuses on an agricul-

tura1 type of settlement that does not conform with the socio-economic
preferences of the al-Murra whose desire to settle can easily and more
efficiently be satisfied by other alternatives i.e. industry, government employment and others.
interviews with the a1-Murra

The vital data, collected on the basis of
22

conducted by a consulting company, which

indicated the a1-}lurra's desire to farm, were rejected by Speetzen who
emphasised that:
Agricultural production will delaand a permanent labour input.
The a1-Murra were not aware of this when they were asked their
views on agriculture. Therefore, the author [Speetzen] doubts 2
whether they had a complete grasp of the meaning of agriculture. 3
3.5.2

Liv~stock

Research

From the establishment in 1964 of the Department of

Agricultur~,

Research and Development until 1970 its overall accomplishments can be

I

summarized by quoting its director, who states:
No matter how the possibilities indicated by the sub-reports
are interpreted to be encouraging, there is no doubt that not
a great deal of systematic applied research has been achieved
by the department in the past ••• [Due to] poor organization and
q difficult administration system, aggravated by a lack of
appropriate staff and finance.
He warned that:
Without [overcoming these problems] it is impossible for
there to be a proper exploitation of the national investment
in agriculture and livestock whether this be old investment
or new investment. 24
To overcome these problems and to attain better results a new
approach was initiated through reputable international institutions.

In

21. Cole, D.P., The Social and Economic structure of al-Hurra: a Saudi
Arabian Bedwin Tribe, (Univ. of California, Berkeley,Ph.D. Sept.l97l),p.1
22. Elaborated in Wakuti,Market Study FSF (Zug; 1970),p.67 and referred
to in detail in Speetzen, H., Land Settlement Projects and Agricultural,
Development: An Analysis of Development: Factors and Processes base~
four case studies in Ghana, Libya and Saudi Arabia, (Univ. of Durham:
Ph •D. 197 '.)
23. Ibid.,p.25
24. Akkad, 11., A Review of Past Work, Present situation policies and
programmes for the next five years, (Riyadh; }~W, 1970),pp.6-7

'.
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1970 an agreement was made between the MAW and the University College
of North Wales, Bangor (UCNW) to undertake joint research and development in animal production and allied sciences in Saudi Arabia.

This

agreement is designed to provide for:
(a) The continuation and expansion of research and development in animal
and forage crop production and allied subjects with a view to raising
the productivity and reproductivity of cattle and sheep in Saudi Arabia
and to maximise the return per unit of water used for forage production.
(b) Making available to the extension service and the agricultural community
research results permitting the development of recommendations of practices to increase agricultural production and efficiency.
(c) The training of Saudi technicians in the fields of research and techno10gy relevant to the subject of the agreement.

25

The present writer, a participant in the early stages of this agreement and later an observer (field work 1974), has fo',md that the work
concerning research anp training is impressive, as indicated by first•

hand up-to-date information published in numerous reports.

In the fields

of science and training the UCNW's contribution, considering the administrativ.e· pr.oblems faced, has been successful and productive.

What did

not evolve successfully was the second objective concerning 'a liaison
with the extension service.

This was mainly the MAW's responsibility.

Until 1974 a clear approach towards ,this objective did not evolve hence
the MAW and the farmers have not' really benefited.

Among the reasons

for this failure are:
(a) The lack of qualified Saudi staff, and the failure to create highly
paid posts to suit qualified Saudis.

This made it impossible to find

a competent Saudi co-manager comparable to the UCNW field manager, who
is highly qualified.

(b) When the joint venture was implemented the

25. MAW and UCNH, An Agreement of co-operation between HAW and UCNH,
(Bangor and Riyadh; 1973),p.1
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appropriate Saudi organisation was never specified.

H'ence there was no

authorized competent administrative staff, with the result that the research team was totally dependent on the HAW headquarters in Riyadh for
its daily activities. (c) Suitabl~ communication channels with the farmers,
either directly or through the MAW, have not been organized.

Ilence the

information arid advice the farmer needs to improve his practices have
never been properly made known to the research team.'

3.5.3 Agricultural Subsidies
In November 1974 the MAW submitted"to His Majesty a proposal for
sheep and 'camel subsidies.' The main objective was "to induce an increase
in meat production in the country and to improve the situation of the
,

"26,,

Bedwins and those who deal with livestock production".

Indeed this

subsidy is badly needed to encourage pastoralism and to reduce Bedwin '
migration.

However, the main weakness of this subsidy is ,'its approach.

and method of implementatlion.

The MAlv lacks reliable information about

animal population, regional characteristics, animal types, owners, type
or size of ownership, (Chapter 5) marketing channels, and other vital
related information.

In the absence of such information the framework

of these subsidies had to be based on two unreliable sources:

(a) t~e

traditional Islamic form of taxes Zakat which demand a fee (tax) to be
pa~d

on every animal owned in excess of 40 head in the case of sheep and

5 in the case of camels.

But many pastoralists do not comply properly

with Zakat hence any estimates obtained will be distorted.

(b) The

organization of a committee made up of Kharasin (assessors or appraisers)
and clerks to be dispatched to water points at the beginning of summer
each year to estimate the number of animals.
The subsidy proposed was SR 10 per head of sheep or 5% of the estimated price and SR 50 per head of camels or 5% of its local price.

Both

26. A letter to His Hajesty by H.E.The l1inister of Agriculture, Ref.No.l

11419 dated 28/10/1394
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of these subsidies were estimated to amount to SR 19.6 and SR 26.2
millions for sheep and camels respectively.
One major point the author has stressed in the MAW (field work
1974) is that although the subsidy idea is sound, the method of
implementation will end up doing more damage than good, because it will
encourage pastoralists to increase the number of their animals beyond
what the ranges can support, and they are already experiencing a total
deterioration (Chapter 7).

This subsidy would have been more helpful

if it was paid on the basis of

II

off-take" :

Le •. the animals that are

sold out of the pastoral herds to be slaughtered.

In this way meat for

consumption would increase, while at the same time pastoralists would be
encouraged to get rid of their young animals which are. : ready for slaughter
as soon as possible and also the old unproductive ones, which would relieve the ranges.

Another important weakness of these subsidies is that,

after the committee was established, neither a follow-up body was set
up to improve on the subsidies, nor was a permanent organization established to administer the subsidy programme.

"'lIo.

PART TWO
LIVESTOCK TYPES AND DISTRIBUTION

Introduction
"

Livestock types

Chapter Four
Chapter Five

.'

Livestock population and distribution

1lS.

INTRODUCTION
It 'is only natural that the plans for the development of livestock
in any country must be based on the available, resources and their spatial
allocation.
answer;

"What and where'l" are the two most important questions to

thus this part deals mainly with livestock types and their spatial

patterns.

This aspect is one of the subjects most neglected by agri-

cultural planners in the country and the relevant data are - in most cases
- scarce and scattered.

Census coverage is partial;

national estimates

are crude and incomplete, and are derived from casual observation rather
than scientific methods.

Therefore there are not enough data to provide

complete answers to many vital questions about animals and their spatial
trends.

In spite of these limitations some picture must be gained of the

animals and their potential; most important of all, we must ask where they
are, what areas can support what numbers, and what are the present distributional patterns? It is essential that these

.

- at least

approximat~ly-

qU~5r.lon~

are answered

so as to help in formulating national plans

for the development of this sector.

It is the

job·o~

a researcher to'

try to get material of the greatest possible accuracy and then to make
the

be~i,of

it;

but if this is not possible, as in the present case, then

we cannot afford the luxury of discounting the available imperfect data
if· nothing better is available.
The contents of this part are based on
veys and regional censuses.

HA~~

studies, reports, 'sur-

The most valuable are the MAW census of 1968

and 1970/71 and the Resource Surveys of 1968-70 although both are incomplete and cover parts but not all of the country.
The end results are contained in the 'fol1o\-1ing two chapters.
Chapter Four deals with livestock types, and in particuiar their location,
main characteristics a~d their economic significance' and potential for
development.

Chapter Five deals with the animal population, composition,
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structure, and regional concentration and specialization.

Twenty six

districts were delineated by the author to provide a regional picture
to identify regional trends.

With the help of a computer a number of

statistical methods were employed, some of them for the first time as far as the author knows - in livestock spatial analysis.

All these

methods are widely used by industrial geographers, and the author found
them both enlightening and helpful:

with some improvements they could

well serve agriculturalists as well as agricultur?l geographers.
Before proceeding to analyse livestock types, their numbers must
be converted into some common unit, so that they can be compared, and
some measure of their relative importance must be devised.

The impract-

icability of using numbers alone as a basis for comparing the relative
importance of different classes of livestock is at once apparent, for
it would clearly be meaningless to equate, say, one goat with a larger
animal like a camel.

Itlis therefore necessary to convert the various

livestock types into livestock or .animal units. (A.U.).
The animal unit system, introduced as a method of data comparison
and classification by Bennett-Jones in 1954, I is one of standard equivalents weighted according to the estimated general feed requirements
of selected classes of livestock, which is itself based on Kellner's
2
work on starch equivalents.
The animal units used in this study follow the MAW's definition of sheep
and goats as one animal unit, and cattle and camels as five animal units
each.

1. Morgan, W.B., and }mnton, R.J.C., Agricultural Geography, (London;
Methuen & Co.Ltd, 1970), p.106
2. Ibid.
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CHAPTER FOUR
LIVESTOCK TYPF:!.S"
This chapter proyides a brief evaluation of the most important
national animal breeds and varieties, their main characteristics and
their regional significance.

Some of these animals are referred to as

types, because they are distinguishable by some phenotypic characteristics, while others are identified as breeds, of rather specific standards of phenotypic traits

l

and sufficient homogeneity in certain traits. 2

Variety is used when it is difficult to find uniform characteristics
which can be considered as a basis for defining a breed, as in the case
of camels.

The main types of livestock rais'ed in the country are camels,

cattle, sheep and goats and each type with' the exception of came] s 'ha 5,
several breeds.

Some of these animals are indigenous to the country as

in the case of the camel, some sheep breeds - Najd1 - and some

"

goatG~

I

Some are admh:,tures of local types and groups introduced from elsmvhere,
and others are recently introduced - European cattle.

The main advantages,

disadvantages, economic significance and socio-economic values, will be
stressed in this chapter.

As to these animals' direct relationship with

other subjects dealt with in this thesis, this will be dealt with when
the need arises,as has happened already in earlier chapters.
4;1 Camels
Camels in the world are grouped into two classes;

the dromedary

Camelus dromedarius lvith a single hump and the Bacterian Camelus bactrianus
with two humps.
dromedary.3

The only camel class known in Arabia is the one humped

The Arabian Peninsula is assumed to be the domesticating

1. MCDowell, R.E., Improvement of Livestock Production in ~.Jarm Cl:i.mates,
(San Francisco; W.H.Freeman & Co.,1972),p.264
2. Cole, H.H., and Ronning, M., (eds.)Animal Agriculture: The Biology
of Domestic Animals' and their Use by Man, (San Francisco; W.II.Freeman
& Co., 1974),p.270
3. Hikesell, M.K., reported that the Bacterian have never been seen in
the Peninsula. The nearest place was in Syria at the beginning of
the 19th century, "Notes on the Dispersal of the Dromedary", South
~est€,rn Journal of Anthropologz:, Vo1.11 , 3, p.900
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centre for the camel.

Even though there is no archaeological or pale-

ontological evidence, such an assumption is supported by the ancient
Arabian reputation for dromedary breeding. 4
4.1.1 Varieties
The variations within the camel population in the country are not
pronounced as to form distinctive camel breeds.

However, there are some

marked variations that can be noted, mainly in the c'amels' colour,
muscular built, milk production and distribution.

On the basis of these

traits two varieties of camel

(a) The Mojhim variety,

can be recognised.

is the largest in the country, with a heavy head, strong neck, and large
feet adapted to sandy ground.

Females are noted for

th~ir

milk yields.

This variety is cOtn...'11on along the \-,estern border of the Empty Quarter and
also in the northern region (Plate 4-1). (b) The Omani variety originated
on the Oman coast of the Arabian Gulf and were bred originally for riding
purposes and are noted for their speed.
light head and

slende~

neck.

They are

in size with a

Milk production is moderate.

two varieties there are wide variations in colour
different ecological habitats.

SI~:ll1

an~

Between these

size, due to the

Camels of the south are in many cases

blackish while the northern ones tend to be dun-coloured.

The varietie3

in the western and southern coastal areas are small, light ·brown or fawn.
4.1.2 Economic Importance
The camel has always been a principal animal in Saudi Arabia,
largely because of its outstanding adaptability to the poorest parts
·of. the desert.

Furthermore, the camel produces a sizable share of the

national needs of animal protein.

Milk yields can reach more than

2,000 L under natural conditions during a lactation period of about
400 days.

Meat yields are estimated at 54% - 62% of an average animal

live weight of 332-400"kg. 5
4. Ibid., p.908
5. Ital Consult., Water and Agricultural Development Surveys for Areas II
and III, Final Report, Agricultural Development Stock raising, Prepared
for MAl-l (Rome; Ita1 Consult, 1969),pp.21-25

122.

Plate 4-1 Hojhim camel: the largest and the most common type
of camel in the country (Najran) .

Plate 4-2 Camels graze ground vegetation and browse trees to a
height of 2.7 metres. If not controlled they can cause
a great deal of damage to ranges (Tihama).
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Meat weight, as estimated by the kind of animal slaughtered in .
the main urban and rural centres in Saudi Arabia for the period 19671972 (Table 4-1), indicates that camels provided an average of almost
35% of the meat slaughtered for those areas followed by sheep, while
cattle and goats were a poor third and fourth. Although it seems that camels have
lost their national lead they still rank second in number to sheep,
constituting over 34% of the national animal population in A.U. (Table 4_2).6
The significance of the camel's adaptation to the desert lies not
only in its utilization of a large range of desert vegetation, but more
important is its ability to travel on foot over long distances for
·months at a time, to isolated areas of difficult terrain and away from
water sources i.e. the Empty Quarter and An-Nafud.

This endurance make

the camel require long periods of pasturing with a minimum of human
control so that it is considered "the only domestic animal that has not
been much modified by do~estication".7

It is for this reason that camels

\.

are not usually raised in .agricultural areas where other tractable species
(sheep, goats and cattle) are easily cared for.

The camel's high degree

of endurance of extreme desert conditions is attributed mainly to two
factors, (a) the ability to stand dehydration and (b) the ability to
survive on poor ranges.
These advantages result from the camel's possessing more fully devel oped physiological and behavioural mechanisms for coping with heat
and aridity than any other domestic animal in the country.

It can with-

stand considerable dehydration and tolerates a loss of 27% of its body
weight without any apparent ill effects.

8

In climates as extreme as

those of the Empty Quarter and the coastal low lands the camel exhibits
a slow rate of water loss, by allowing its temperature to fluctuate by
6. An Adjusted Table see Table 5-3
7. Zeuner, F.E., A History of Domesticated Animals, (London; Hutchinson,
1963),p.363
8. Schmidt-Nielson, K., Desert Animals: Ph~siologiCal Problems of Heat
and Water, (Oxford; Clarendon Press, 19 ~),p.70

• j'
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Table 4-1
Averag-e Percentage of Heat Weight Estimated by
kind of animals slaughtered in the main centres
in Saudi Arabia for the period 1967-1972 (%)

Type

Ave

Camels

35.3

Cattle

15.8

Sheep

32.5

Goats

16.4

Source:

Derived from Ministry of Finance,CDS
Statistical Yearbook, 1973,A.D.
(Riyadh; 1973)

Table 4-2
Estimated Percentage of Animal Types in
the total animal population in A.U. for
1974.

Type

Ave

Cattle

14.4

Camel

34.2

Sheep

36.5

Goats

14.9

Source:

'-.

Derived from the adjusted estimate
Chapter 5, Table 5-3

.-
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as much as 5-6 degrees, thereby saving water through heat storage.

9

Surrounded by high ambient temperatures the camel also employs watersaving devices by reducing faecal, urinary and evaporative water loss.
Camels were observed to last without water for as long as 45 days in a
o 10
moderate climate of 22 C and to tolerate water of a 3.9 - 5.5 NaCl

solution, which is more concentrated than sea water.

11

4.1.3 Trends' and Potentials
The traditional role of the camel as a transportation vehicle for
man and goods was of enormous benefit to the inhabitants of the Arabian
Peninsula to such a point that its domestication was considered "the
turning point in the history of the desert".

It was called" the ship

of the desert", and until the recent introduction of autouobi1es in the
last 30 years, the era as far back as the beginning of the domestication
of tQ.e camel was called" the camel era"- at least for Arabia .- because
the camel made it poseibi~ for the inhabitants to penetrate and utilize
the desert, migrate, fight their wars and establish their control, over
the desert.

Lately modern means of transport have swiftly replaced the

camel for transportation purposes.

Thus the camel's role as a "beast

of burden" has lately come almost to an end.
Another important economic use that has declined ~reatly is the
traditional processing and utilization of the camel's by-products (fibre
and leather).

The processing of these products has decreased to such

an extent that most hides are now disposed of as waste.

Bedwins have

become used to imported finished materials which arc ready to use and
Save labour.
Camel milk and meat are becoming the main economic aspect of camel
herding.

Milk is of vital importance to the well-being of the whole

pastoral community, and the camel provides the community with a supply

9. Maloiy, G.M.D., Comparative Physiologl
Academic Press,1972),p.249
10.Ibid., p.245
11.Ibid., p.2t~3

of Desert Animals, (London;
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of milk which is more abundant than that enjoyed by the rural and to a
lesser extent the urban communities whom socio-economic circumstances
do--not allow to keep dairy animals or find fresh milk in the market. Camel
milk has never been and still is not produced for commercial ends because,
traditionally, it is used for the household, or for offering to guests,
and selling i t has been considered .to denot·e an inhospitable attitude.
Up to this moment, the processing of camel's milk for commercial ends
has not been attempted, but on the whole a great number of pastora1ists
questioned by the author have shown new con®ercial attitudes and do
not see anything against the idea of selling milk.

Such a tendency

indicates the substantial cultural changes affecting a1~Badiah in recent
times (Chapter 2).

However, camel's milk at present, as with ·any other

perishable product, is consumed in

~

by pastoral populations.

Among camel products, meat has gained the largest market after
sheep (Table 4-1) due to the fact that the camel c:m be driven on foot
to the most distant ranges and markets, and its meat is a familiarly
accepted product to the larger part of the community!

Consequently,

pastoralists are now raising camels mainly for meat production.
The most important critical trend is the recent argument against
increasing or maintaining camels as a basic part of the country's livest9ck wealth.

Such an opinion has been voiced by leading specialists

in the field.

B.W. Allred, an F.A.o. range specialist and an inter-

national authority on range development and conservation, advocated that:
As camels are low producers and range destroyers, the government
should give them, [Pastoralists] an incentive payment to dispose
of all except those needed for family transportation to move
camps and to supply water for herds. 12
Due to the fact that camel transportation has been increasingly replaced
by automobiles, such a statement would, if implemented, lead to the

12. Allred, B.W., Range Management Training Handbook for Saudi Arabia,
(F.A.O; Rome, 1968), p.4
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elimination of the camel from the Arabian scene.
opinion has not been either rejected

The fact that this

or commented on by the

cialists seems to indicate that there is a certain degree of

MAl~

spe-

apprecia~

tion for such a proposal.
Allred's opinion is assumed to be based on and derived from a
number of reasons that are disputable.

The main ones are the following:

(1) The strongest argument against camels is their destructive grazinE
behaviour devouring every edible plant· in poor seasons or on poor ranges,
from the ground to a maximum height of around 2.7 m.high (Plate 4-2).
Indeed, the camel is noted for being unselective in its grazing and
browsing habits and there are few plants that camels wou.ld not consume.
Camels have developed uppp.r lips sensitive enough to pick up small
vegetation and leaves in trees and around branches.

Also, as Hafez

pointed out, hard tissues are present around the mouth which are impervious to xerophilous vegetation that provides a m~in portion of the
13
With such advantages camels left on their own can do
animal's diet.
•

a great deal of damage and destruction to ranges. 'Hqwever, for the camel
to be blamed for range destruction is an overall simplification of range
proble~s'

in Saudi Arabia.

All animals for their part equally contribute

to over-grazing problems, however over-grazing is not caused by only one
pa~ticular

animal type, but is caused by having many of one type or of

all types on one range or another tQ the point of over-stocking (Chapter 7).
It is reasonable to conclude that camels are merely adding to rather
than causing, the destruction which is also brought about by sheep,
goats, man's misuse and the lack of conservation of range resources.
(2) The second argument against the camel is that it is a low producer
because it (a) reproduces only about five times in its useful life of
17-18 years, female camels bear young every 2:3 years, the first part13. Hafez, E.S.E. (ed.) Adaptation of Domestic Animals,(Philadelphia;
Lea.& Fabiger, 1968),p.63
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urition occurring at about six years and the last, at about 16 years,

14

(b) considering the camel's size, the milk and meat yield is considered
to be low compared to smaller animals.

This argument misses the whole"

significance of the economic value of camels, and that is their ability
to survive on the poorest ranges producing and reproducing valuable
products.

Moreover, the areas they utilize could hardly be used

more useful animal;
for other uses.

by~a

furthermore, these areas can not be so far utilized

The camel's patterns of land use is of a different

nature from that of sheep, cattle and goats (Chapter 6): it can utilize
areas that are either too meagre or too distant for other animals hence, it need not, if well-managed, overlap with other "more useful animals".
Thus, from the standpoint of the camel's production yields, they could
even be considered more Significant than sheep, a point emphasised by
Knut Schmidt-Nielson, who stresses that:
It is true that production is more rapid in a ~mal1 animal but
the maintenance expense per kilogram is also h:l.gh~':. It has
been shown that the production per unit feed is approximately
independent of body size of the animal ••• for a given amount
of feed camels should produce approximately the same amount of
meat as sheep. Due to the larger grazing area~ more feed is
available to the camel and productivity should be considered
higher .15

•

(3) Psychologically induced socio-economic changes.

The recent gradual

but substantial increase in the nation's income from oil has induced
th"e introduction of western values and way of life, causing a major change
in taste, preference and cl!.et of the urban population because; (a) the
increase in income has enabled many to afford the more expensive lamb
and mutton; (b) the western negative attitude towards camel meat, because
of its unfamiliarity with it, has precipitated a similar attitude
to camel meat by the westernized and usually most urbanized sector of
the population; (c) most of the camel meat sold in the market is usually

14.
15.

Ital Consult, op.cit., p.23
Schmidt-Nielson, K., "Animals and Arid Condition~' in White, G.F.~ "
(cd.),Future of Arid Lands, Pubn.No.43 (Washington,D.C; Am.Ass.Adv.
i
Scl.,1956),pp.368-382
I
,
\
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from old animals - the pastoralists interviewed in the north and the
south seli their camel males when they are five years old - hence, most
of the meat sold is not tender but hard and fibrous.
The camels' meat is consumed mainly by rural and pastoral communities
and the ones with less income.

Modern supermarkets, large hotels, and

social receptions deal mainly with lamb and mutton and not with camel
meat.

However, although the effect of this trend is· gaining some ground

it is slow and has been deterred from doing major damage to the camel
market by the following factors; (a) camel meat prices are relatively
less than that of lamb and mutton, hence it is attractive to many
(b) culturally camel meat and milk is still considered an acceptable diet
(c) the socio-economic fa~iliarity with camel mansgement, uses and rearing is too strong a cultural trait to be eradicated so quic1dy.
these points cannot be expected to halt this trend for ever.
seems to the author most detrimental and could if
camel's position in

t~e

future.

n~t.

However,

This trend

h.3lted affect the

The camel's strength lies in its ability

•

to produce and reproduce in the harshest environment,with very little
input, thus

producing a valuable source of protein for the nation. As

Schmidt~Nielson

suggests:

the camel offers a most obvious solution to increase meat
production in arid zones. 16
,"

4.2 Sheep
The sheep population is by far the largest of all animal types in
the country (camels, cattle and goats), constituting 36.5% of the nation's
animal units, as shown in Table 4-2.

Lamb and mutton are the most popular

meats in the country and are universally preferred.
period 1387-1392 (approx.1967-l972), as

sho~m

For the

in Table

~-l

lamb and

mutton constituted an average of 32.5% of the total meat slaughtered in
16. Ibid.
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the main urban and rural centres and ranked a close second to camels
andequal to the total quantity of meat of both cattle and goats slaughtered in these areas.
4.2.1 Sheep Breeds and their Regional Significance
While there has been a considerable crossing among the native
breeds, there are several distinctive types of sheep with sufficiently
marked characteristics to qualify as breeds.
duals of these breeds are of a totally

However, very few indivi-

pure-br~d

nature.

On the whole

all these breeds can be considered either large or medium to small breeds.
Their main characteristics and performances are summarized in Table 4-3.
The main large breeds are the Najdi, Awasi, and Arabi, the smaller ones
are the Harri, Absi, and Yemeni.

The m~in significance of each of these

breeds is their inherent adaptation to the various environments in the
different geographical regions.
plateaus~·

the smaller

one~

The larger ones are adapted to the

to the highlands.

4.2.2 Large Breeds
i:

i

Najdi Breed (Plate 4-3)

1

The Najdi breed belongs mainly to the central region but is also
found in sizable numbers in the northern and eastern regions.

rne breed'

forms an extremely valuable genetic strain which makes it ideal for the
central area.

In this area Najdis have strongly confirmed characteristics,

and perfect adaptability to environmental conditions.

They withstand

the extreme heat and cold and can utilize poor ranges.

Young animals

grow rapidly and adults soon recover lost lo1eight after the summer months.
The Najdi is not restricted only to its homeland in the central
area or only to the eastern and northern regions but is found in the h1ghlands betl-Teen the Hijaz and Asir chains and the Empty Quarter desert.
However, the breed in this area is smaller and lighter in weight~

They

show the effect of a sizable degree of crossing with other local breeds

13 1 .

Plate 4-3 Najdi sheep, a large size breed are widespread
in the central region (Hofuf).

Plate 4-4 Awasi sheep are the most common breed in the north rn
areas.

Table 4-3
Rates of development and performance for main sheep breeds in_Saudi Arabia under natural conditions
Najdi

Awasi

-Arabi

Central
areas

North

Western
areas

2.5-4

2-5

Distribution

Hebsi

Yemen Breed

Asir,Hijaz
mountains

Yemen
border

1.5-2

1.5

1.5

27-30

28

17-18

17-18

Harri
--Along Hijaz
mountains

Birth wt.

(kg)

2-4

Adult wt.

(kg)

35-60

35-60

40-70

29

(month)

13-18

13-18

17-18

l7~l8

Last lambing (years)

4.5

4.5

4.5

4.5

4.5

4.5

Use"ful life

5

5

5

5

5

5

4-8

4-8

4

4

4

4

2-3

1"

La~bing

(years)

Births
Fleece wt. (kg)

1.5-2.5

1.5-3

Milk production/lact. 50-75

50-75

Meat yield (%)

50-55

Source:

53-53

neg.

neg.

50-60

35

30

45

55-58

53-56

52-56

52-56

Collected from various MAW sourceR for animals under natural conditions and based
on observations.
Note

neg.

=

negligible

t-'

W
N
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and in general are less productive, especially in pastoral units.

This

situation has largely been attributed, among other factors, to a continuous process of natural selection caused by the environment of this
area which is less suited to these animals compared to the breeds of
this area because of its considerable.metabolic activity and productive
capacity.

The Najdi's performance in its main areas under natural con-

ditions is considered by pastoralists to be reasonable and better than
other breeds under the same circuostances.

Under improved circumstances

their potentials respond favourably, giving a birth-rate higher than
130% with the possibility of three lambings in 26 months and 5-10%
doubles.

One of the most significant aspects of this breed is its re-

production cycle which is not highly influenced by the season; hence,
with controlled mating, it is possible to obtain births spread over the
entire year.
Experimentally this breed showed a favourable response to feeding
and management.

On the Hofuf Research Station, 17 the comparative fattening

ability was tested for two groups of ten ram lambs, one group purchased
from local Bedwins, the other selected from the flock at the Research
Centre.

The Bedwin lambs weight gain was 1.15 k&/week and for the Hofuf

lambs 0.75 k&/week.

gr~wth

These results proved to be slightly better than the

rate achieved with Awasi sheep by Pervez and Bhattachara (1971)18

in Beirut and by APpeiman (1970)19 working with Najdi and Arabi ram
lambs in Qatif, Saudi Arabia.

Moreover, this experiment was conducted

entirely on alfalfa, and it is the opinion of the author that it is
doubtful that their full potential growth rates were realized, hence their
gains were lower than the weekly gains at Hofuf for similar lambs given
diets incorporating concentrates, as shown by Farnworth and Robinson
(1972).20
17. Ramadan, M.Y., and Robinson, W.I., G~owth Rates and voluntary Feed
Intakes of Najdi Ram Lambs fed on alfalfa, publication No.3,
{Hofuf; 1972),p.5
18. Ibid.
19. Ibid.
20. Ibid.
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The Najdi breed has attracted more attention,

s~ientifically

in

the Hofuf'Research Centre and commercially by being far the most popular
with farming communities in the central area.

Moreover, the Haradh

sheep project relies mainly on this breed, raising up to 30,000 in 1974.
Such emphasis on this breed resulted from (a) the Najdi being the most
common breed in the central region, hence the farming and urban markets
are familiar with it (b) other breeds did not get the same attention
because of the lack of any research facilities in their areas.

Thus,

this emphasis is local in character and other breeds should be studied
and given more attention to realise their potentials which are largely
unknown.
The Najdi breed has its major drawbacks.

Its maternal" ability is

not highly developed and it is noted for abandoning its lanlb after birth
to starve.
at lambing.

Poor conformation 'of the udder causes an enormous death rate
I

The breed has a very high sensitivity to mastitis, and a
21
sensitivity to mineral deficiency in particular as regards copper.

For many years it has been going through a continuous, uncontrolled
inner- and cross-breeding, hence it'has developed a substantial degree
of unconformity and a great many disadvantages.

The tail is too long

and too heavy, weighing up to 5 kg. and so requires a lot of energy to
maintain and travel with.

The quality of the long.hairy fleece is poor

and is frequently absorbed by the lambs, leading 'to frequent intestinal
obstruction.

Najdi grazing behaviour is criticized bypastoralists as

be.ing labour demanding as a result of its dispersal in the range.
The Awasi and Arabi Breeds
Both these breeds are found over-lapping in the same areas, and
cross-breeding among them is common.

The Awasi(Plate 4-4) isa northern

breed, common along ali the northern borders l'lith Iraq and :I.s considered,

21. SCET, Socia-economic Development Plan, Central Region, Agriculture
and Livestock, Prepared for Central Planning Organization, (Riyach;
CPO, May 1974),p.67
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to a great

extent~

a Syrian and to a lesser extent an Iraqi breed.

breed is noted for its production of both meat and milk.

The

The milk yield

under natural but favourable conditions is estimated to be 60,kg; per
lactation.

Improved feeding has doubled the milk yield experimentally
.
22
to 181 kg. in 168-190 days in Turkey and 168 kg. in Syria.
A more
staggering improvement was obtained after several years of selection in
the Lebanon from 50 kg. to 350 kg. per lactation.

23

However, in the case

of Saudi Arabia very little research has been devoted to this animal apart
from a few experiments done regarding weight gain which indicated that
Awasi males have a higher feed conversion efficiency than males of the
Najdi breed but gain in weight is on the whole similar.

The breed is

favoured in the north for its disciplined behaviour of following the
herder and its ability to endure the cold winter in that area.: Its
fleece is more valuable than that of the Najdi and is preferred in the
northern markets to the hajdi.
The Arabi constitutes one of the two major breeds in the eastern
province, the other being the Najdi.
the two are regularly cross-bred.

The breed resembles the Najdi and

Like the Awasi it is a multi-purpose

animal, kept for the production of meat, milk and traditionally for carpet
wool.

Mature rams under desirable conditions may exceed 85 kg. live

we.ight.

This breed has received so far. less attention than the other
24
two breeds mentioned earlier. In an experiment by APpelman
it was
pointed out that there was little difference in fattening abilities and
slaughtering results between Najdi and Arabi yearling rams.

The dry matter

conversion tended to be better in the Arabi while the Najdi produced a
heavier carcass.
22. Hason, L.L., The Sheep Breeds of the Mediterranean, published by
arrangement with F.A.O., (Edinburgh; T. & A. Constable Ltd., 1967),p.149
23. Choueiri, E., "Role of Sheep Bilk in the Economy of the Near East
and Mediterranean Countries" in Proc.Second World Conf. on Anim.Prod.,
(St.Paul, Hinnesotaj American Dairy Science Association and American
Society of Animal Science, 1969),p.411
24. Appelman, H., "Fattening Trial with Yearling Rams of the Saudi Arabian,
Najdi and Arabi Brce?s", N,ith J .Agric .Sci., Vo1.IS, (1970), pp .8·~-8B
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4.2.3 Medium to Small Breeds
Harri
This breed is medium in size (plate 4-5) and predominates along
the Yemen borders spreading to the Red Sea coastal plains to near Jeddah
and over to the Asir and Hijaz mountains, hence it is sometimes called
the Hijazi breed.

The breed is fairly important in the western parts

of the country and also in the horn of Africa.
purpose animal for meat and milk.

It is considered a dual

The fleece is considered to be of a

textile quality to such an extent that it was suggested that Borne individuals may have marino or ramboulet blood,

25

an assumption difficult to sub-

stantiate. This breed as compared to earlier ones, does not have high
productivity and this is perhaps a result of its outstanding ecological
adaptability to the harsh and mountainous localities it inhabits where
rang,e lands are poor and animals have to cover ragged terrain.
smaller size allows

t~j~m

Their

to have a smaller feed requirement than other

larger breeds.
The Absi and Yemeni Breeds
The Absi is smaller than the Harri, (Plate 4-6) and is frugal and
strong.

It is noted for its adaptability to mountainous and rocky areas,

hence it is called Hajari which is derived from the Arabic word
"rock".

for

It has assumed the typical characteristics of a mountain breed,

being small in size and compact in body.

The breed is raised mostly in

the Asir and Hijaz mountains and in some valleys it is the dominant or
even the only animal.

The high ecological adaptation of this breed is

so extreme as to be detrimental to its production capacity, which is
poor.
30 kg.

The breed under natural conditions weighs around an average of
Milk production is low and the fleece is negligible.
The Yemeni (Plat"e 4-7), breed is smaller than the~, is noted

25. Sogrcah Consult., Pilot Project for Range and Animal Production
Development, (Riyadh; ~1AW, 1969),p.66
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Plate 4-5 Ha rr i s hee p pr edomina t e along the
Yemen border and i n t h e south-we st ern
mount a ins

Plate 4- 6 Absi s h e e p, noted f or their ad a pt ab ilit y
to mountains and rocky areas. Found mai n l y
i n Asir and Hija z mountains .

Plate 4-7 Yemen i shee p no t e d for t he i r hard i ness
and fr u ga l ity , an d ra i se d ma i n l y i n areas
adjacent to Yemen .
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for its hardiness and frugality and is mainly raised for its

meat~

Uniformity among animals is common which indicates a certain degree of
in-breeding.

Table 4-3 gives a summary of the breed's main character-

istics and as with the Absi and Harri no research has been done on it:
from observations these breeds would respond positively, but naturally
differently, to improvements in feeding or management as a whole.
4.3 Goats
Goats have a wider geographical distribution in the country than
sheep, cattle and camels.

However, they rank third in the total animal

population in the countrYJconstituting almost 15% of the national total
animal population in A.U. (Table 4-2).

Also they rank third in their

contribution to the total meat productioncin the main urban and rural
centresJcoming very close'to cattle and producing '16.4% of the meat

..

,

\

produced in these areas (Table 4-1).
arid deserts n.ldurban aJeas.

They are raised in oases, highlands,

Some survive in the hardest"

conditions, and all play an important

sub~istenci

role

ecol~gic'al

i~ th~ ~lets

of

their owners.
The goat population in the country maybe' sub-divided into three
types.

The first comprises dairy goats, which are specialised milk

producers and have well established dairy conformations, e.g. the Hasry
breed.

Dairy breeds are relatively large in size and have evolved under

favourable nutritional regimes.

They are raised in households and on

farms, and are managed with relative care, rarely being raised under
pas.toral conditions.. The second type consists of semi-dual-purpose goats.
They constitute the majority of the goat population and they are more
widely dispersed around the country.

Though they are dual-purpose animals

(milk and meat), milk constitutes the major product.

The third type is

meat-producing goats of which there is only one breed (the Tihama breed)
raiced in the highlands of the south-western part of the country.

They
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are hardy, small and less productive, but widely disseminated over regions
which are'subject to marked fluctuations in seasonal nutritive trends.
The following gives an insight into the regional significance of the
main goat breeds in the country:
4.3.1 The 'Hasry Breed
This breed (Plate 4-8) was originally Egyptian from which it takes
the name Masry.

Strains of this breed are widespread in most Middle

Eastern countries and it is largely a household animal.

It is kept by

urban and rural communities to supply their daily milk needs.

It is

more common in the Red' Sea coastal tOWllS and this could be attributed
to the pilgrims, the majority of whom came from the Red Sea Basin.

The

breed shows little resistance to arid ranges, hence it is restricted to
farming areas and households which can provide this animal "lith the
minimum care and protection needed.
The bre~d is va1uea for its abundant milk production which reaches
120 kg. per lactation.

It has a well developed udder.

With improved

conditions the rate of milk production could be raised.
product and plays a secondary role.

Meat is a minor

It is only the males that are slaugh-

tered for meat, but dairy goats are usually slaughtered

~"hen

they are

too old to produce milk.
4.3.2 Balady
This breed (Plate 4-9) is widely dispersed over the country.

It

does not limit itself to a particular habitat, and is kept by oasis
farmers and desert nomads.

It demands less care than the Masry breed,

but is raised in less degraded environments where feeding conditions are
somewhat better than in extremely arid environments.
reaches 60 kg.

Milk production

The Balady is mainly a dairy goat, although the meat

yield is also valuable~

It produces milk steadily, even during periods

of drought, and is therefore greatly ,appreciated by dwellers in semi-
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Plat e 4- 8 The Masry goat is lar ge ly a household animal, and
fou nd in both urban and rural communities.

Plate 4-9 Balady goa ts are wid el y di s per sed ov er the countr y .
Th ey are common in ar eas wh er e fee ding c onditions are som ewhat
be tt er than in extremely arid environments .
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arid areas.
4.3.3 The Abassi Breed
This breed (Plate 4-10) is also called Habsi or Ismiry and is
referred to by outsiders as the Hijaz Dwarf goat.

26

It is typically

an arid desert breed, which evolved under very poor conditions and is
thought to be of African origin, an assumption strengthened by the fact
that a strain of this breed is found in East Africa.

It has a wide

distribution around the country, and is found in large numbers in the
27
north of Hijaz, and occurs as far afield as the Gulf of Aqaba.
The
This diminitive

animal is small and weighs approximately 24-26 kg.

body size places it among the dwarf breed~,and is due to hereditary underdevelopment affecting all parts and organs of the body alike which can be
attributed to natural selection working through excessive in-breeding
in a poor environment.

28

The breed is a low producer of

Milk production is ar0und 37 kg.
to be between 9-14 kgs.
breed is not in its

per lactation.

mil~

and meat.

Meat yield is estimated

It should be noted that the importance of this

pe~formance,

but primarily in its high adaptability

to very poor environments as in the northern areas where the temperature
o

in the summer may reach 40 C.

The animal exposes itself all day to this

climate; sometimes the breed is watered only once every four days and
hence approaches the camel in its efficiency in conserving water due to
its low metabolic rate and economical water expenditure.
4.3.4 The Tihama Breed
This breed (Plate 4-11) is common throughout the coastal and highland areas of the south-western part of the country.
features recall those of a gazelle.

Its harmonious

The Tihama goat is mainly a meat

animal weighing around an. average of 29 kg. and meat yields are around
26. Epstein, H.', "The Hijaz Dwarf Goat", J.Hered., Vo1.37,(1943),p.345
27. Shkolnik, A., Borut, A., and Choshnick, J., "Water Economy of the
Bedwin Goat" in Ha10iy, G.M.O., op.cit.,p.23l
28. Ep~tein, H., op.cit.,p.345
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Plate 4-10 The Absi goat - Hijaz Dwarf Goat - is fo und
in lar ge numbers in the north of Hijaz, and
as far as northern Aqaba.

late 4-11 The Tihama breed of go ats is common throughout the
coastal and high land areas of the south-western p~ L
of the countr y . It is mainly a meat animal.
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15-16 kgs.
4.3.5 Goats in

p~rspective

Goats have been criticised for being the least constructive animal
on ranges and farms.

Their distinctive and destructive behaviour on

ranges has more than any other animal taken on an

int~rnational

perspective,

to the point where they have becoole the world's most controversial farm
.

an~ma
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considered by many ecologists as "the most dangerous animal

in the world" and the" desert maker". 30 There are many important reasons
why

goats

attract such attention, and at least in the case of Saudi

Arabia, the most important are the following:
(1) Over-Grazing:

The effect of goats on range vegetation and pl'ants

has received a sizable amount of attention from range specialists.
Specialists dealing with the effect of the goat on African ranges tend
to have positive concepts of the goats as constructive grazers (if controlled).

McKay, after a detailed experiment on ra.n~;e p:roductivity in

Botswana, concluded that:
Goats in a suitable proportion kill smaller bushes and trees
and provide an additional increment of meat to that derived
from cattle. 3l
Staples et al.in a study of the comparative effects of goats and cattle
on a mixed grass-bush pasture concluded that:
After four years of heavy but controlled utilization great
differences are apparent between the plots grazed exclusively
by cattle and those fed on only by. goats. The cattle plots
have become open thickets, with poor grazing, bare ground that
invites erosion ••• the goats plots are still grassland which
though full of weeds, constitutes good grazing for any kind of
stock, and there is little bare ground. 32
In Tanganyika Territory, Hornby concluded that goats merely completed the destruction brought about by sheep, cattle, donkeys and man.

33

29. Tuohy, W., "F.A.O. defends the poor man's cow', The Guardian,Friday,.
July,14
1974 ,p.4
30. Ibid.
31. HcKay, A.D., "Range land Productivity in Botswana" ,East African
Agricultural and Forestry J.,(Oct. 1968),p.192
32. Staples, R.R., Hornby, H.E., and Hornby, R.M., "A Study of the
comparative effects of goats and cattle on a mixed grass-bush.
pasture", East African Agricultural J.,(Oct. 1942),p.70
33. Hornby, n.E., "0ver-stockinc:r in Tanganyika Territory", E.Afri.~~d.c.J.,Vol.
,

C;.

(1Q'Hi),r>.351

u
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One conclusion from these opinions is'that the goat's effect on
ranges should be evaluated according to the type of ranges used, and
because most African ranges are bushes and grasslands, rich with a
variety of species, the goat, if controlled, does not do that much
damage.

However, in the case of the arid ranges of the Middle East the

situation is different.
were voiced strongly.

As far back as 1930 complaints about the goat
Major C.S. Jarvis, during fou+teen years in Sinai,

went as far as stating that:
The goat is to a very considerable extent responsible for the
desert, and in many places he has turned a more or less passable
wilderness into a sandy and sterile waste. He bites the heart
out of all living things and gnaws down to the roots of every
34
tree or shrub seedling, immediately it appears above the surface.
In 1963, F.A.O. recognized that goats were one of the four causes
'of the depletion of forest resources in Turkey. 35 Thus in areas of
meagre ranges and grazing resources goats cause considerable and sometimes total destruction to these resources as a result of. their feeding
beilaviour.

'~~~t:

'

It is commonly understood that goats are browsing animals

but this has been rejected in favour of them b~ing,both browsing and
grazing animals.

Malecheck and Leinweber have concluded, in an experi-

ment on forage selectivity by goats on lightly and heavily grazed ranges,
that:
during early spring, grass and herbs constituted the bulk of
the diet on lightly grazed ranges while grass and browse were
the most important dietary components on heavily grazed range
••• results of this study indi~ate that goats could be classified
as grazers during a greater part of the year than they could be
classified as browsers. 36
It is the ability of goats to adapt to the conditions of ranges
that makes them destructive in areas of poor ranges like Saudi Arabiaj
34. Jarvis, C.S., liThe goat standard", J. of the Royal Central Asian Soc.,
Vo1.24, (1937), p.318
35. Kolars, J., "Locationa1 Aspects of Cultural Ecology: The case of
the goat in non-western agriculture", Geogr.Rev., (Oct.l966),p.577
36. Malecheck, J.C., and Leinweber, C.L., "Forage Selectivity by goats
on lightly and heavily grazed ranges", J .Range Hanagement, Vol.25,
No.2, (Harch 1972),p.105
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the worse the range the less selective they become and they do not limit themselves to small bushes or grasses but climb and jump from one tree to
another (Plate 4-10).

They have the ability to feed on plants that

are not used by many other animals as a result of their bitter taste
receptors which may not be readily stimulated to a threshold of re37
jection.
Finally it could be concluded that goats with their grazing and
browsing behaviour, do damage ranges if not controlled.

The question

of whether to leave them on the range or not, as in the case of camels,
should be reviewed according to the extent of their socio-economic values
to the society and as related to other animal types, as will be shoun
in the next points.
(2)

Over~apping:

Another disadvantage is the locational function of

goats as over-lapping animals.

They are not restricted to ,.;rhere they

should be (in households! or mountainous areas) but they are found with
camels and sheep in the desert ranges competing with them for the meagre
resources available.

Also they' are found with cattle and sheep,fecding

on farms and utilizing valuable feeding stuffs (Chapter 6).

Therefore,

goats are competing with these animals 'in their specialised land use
producing milk and meat which are in any case produced either primarily
or as a by-product by camels, cattle and sheep.

This competition becomes

more unfair in poor seasons when the number of animals is too large for
the resources available.
(3) Preference for Goats:

The author has not detected a national or a

regional special taste preference for goat products in Saudi Arabia.
Goat products are utilized and accepted by large ~umbers of people, but
not to the point that they prefer them to lamb and mutton; or cows' milk,
or camel milk and meat'.

The products of these animal types are pre-

37. Hafez, E.S.E., Cairns, R.B., Hulet, C.V., and Scott, J.P., "The
behaviour of sheep and goats" in Hafez, E.S.E.,(ed.) The behaviour
of domestic animals, (London; Balliere, Tinsdall & Cassel,1969),p.308
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ferred in their areas over goat products.

It is this lack of special

preference that makes the previous disadvantages of the goats more valid
and significant.

The answers the author received to the question "Why

do you keep goats?", which was put to a large number of pastoralists
in the north and the south and to farmers in the central and Jizan areas,
were amazingly similar.

The majority say that they keep goats because

they are easy to take care of and can endure harsh conditions.

Pastoral-

ists keep goats around the household to supply milk to the family specially when the season is poor, and the camels are far

a~lay

grazing or

the sheep are producing only enough milk to feed their lambs.

It was

observed by the author that it is usually the poor pastoralists who keep
these animals.

Usually small farms keep goats because they can feed on

farm waste, and weeds and can clear land for crops.
Natura·lly the question of eliminating this animal from the livestock production scene

i~

the country is out of the question because the

efficiency of goats in producing milk under difficult environmental
conditions is a great asset.

Another advantage is their limit2d re-

quirements for feed, housing and management as a whole, hence they are
an ideal animal for households.

Their contribution to the well-being

of the country can be constructive as long as they are limited in numbers
and are restricted to where they belong and contribute greatly and that
is in urban, rural and pastoral households.

Besides that, this animal

should be discouraged from competing with more useful animals in areas
where these animals are l-leU adapted.
4.4. Cattle

.

In Saudi Arabia cattle are mainly farm animals and are unsuited
to the arid ranges of the desert, where water sources are far apart and
the ranges are too poor. to support them.

Therefore they are raised by

farming communities and are identified \vith oasis agriculture.

Cattle
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distribution in the country is associated mainly with the availability
of

fodder~

either in oases or in flood-irrigated areas (Chapter 6).

For the reasons mentioned above the Bedwins of Arabia never kept cattle'
and considered them a liability rather than an asset.
This concept of cultural specialization in animal use is so basic
to Arabian society that it partially shapes the eco-cultural make-up of
the two traditional cultures, those of the settled and al-Badiah communities.

More than any other animals cattle and camels are identified

respectively with the two communities.

Consequently the largest con-

centration of cattle population is found in the region',of the south-west,
which has the largest agricultural area.
4.4.1 Breeds
With the exception of a small percentage of imported European
breeds, all the indigenous cattle of Saudi Arabia belong to the

~

I

breed Bos indicus, which' is characterised by a fat hump and loose hide
(Plate 4-12).

The local types are horned, small-humped animals with

croppi.ng rumps and slightly swayed backs.
grey to dark brown, dun, white and spotted.
the south-tl7est coastal areas.

Colours may vary from light
Grey colours predominate in

In general terms the Zebu cattle in the

country are similar, in conformation and in their ability to adapt to
local conditions, to the Zebu cattle of the Indian-Peninsula and Africa.
However, it is probable that, over the centuries, strains of various
origins have contributed to the formation of the present population.
Considerable variations are clearly observed within the indigenous cattle
population from area to area.

Cattle in the south and south-west are

on average superior in milk production and conformation to those found
in oases, and in arid or semi-arid lands.

Small black and brown native

Zebu cattle are used in oases in Nafud Najd and on the fringes of the
-Empty
'
Quarter. A taller and larger genotype, often reddish brown or
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Plate 4-12 The local Zebu cattle. The variet y shown
above is from the south-west: Tihama.
Cattle in the south-west are superior i n
milk production and conformation to those
found in oases.

Plate 4-13 Ze bu used for draft work in Jizan .

Plate 4-14 Local Danish Jersey in Hofuf Station.
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spotted, is raised for dairy use in the large oases of Hofuf,'Dammam
and Qati£ 'in the eastern region.
At birth, calves are moderate in weight, about 20 kg.

The pro-'

gress of weight gain, in so far as it has been observed, is very slow,
due in part to the limited milk ration given to the young.
the management of young and mature animals is lagging..

In general

Data collected

show that the live weight of indigenous cattle varies between 150-400 kg.

38

4.4.2 Performance
Cattle in the country are reared for milk production, then for
draft work and for beef.

Milk production ranges from 3-10 kg. per day.

It is estimated that the average cow produces 364-545 kg. per lactation.

39

As shown in Table 4-5 the average milk y.ield for local animals on the
Dirah station is very low producing an average of 401 kg.
in a ,lactation period of 292 days.

Milk is produced in farms or house-

holds to satisfy houncltold needs.

The surp2us, in most cases, is either

turned into clarified butter (ghee) or given to calves.
Although beef - mainly from dairy cattle - is eaten in the country,
it rates fourth in importance after sheep and camel meat and has an almost
equal standing with goats:

beef constitutes almost 16% of the meat

slaughtered in the main centres (Table 4-1).

In most of the country and

specially in the south-west meat is subsidiary to milk and draft work.
Even today oxen and bulls are raised for draft work (Plate 4-13),
especially in the less developed areas of the south-west.
used for soil preparation and water lifting.

They are mostly

However, as with camel

transportation the use of modern technology is rapidly replacing the use
of cattle draft animals.
4.4.3 Foreign Breeds .
Brown Swiss, Hols'tein, and Jersey, as well as crosses of these
38.Hleheimied, M.A., Development of Animal Producti~n i;p Saudi Arabia,
Report prepared for P.A.\.J', (Riyadh; MAW, 1969) ,p.12
39. Swiss Technical Co-operation Service, Proposals for the Development
of the Dairy-farming potential of Snudi Arabia, Prepared for HA\~.
(Riyadh; HA'~, 19(6) ,p.22
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breeds have been used for the last 15 years.

Although the performance

of these cattle and their crosses has not been properly evaluated, all
of the available data indicates that these breeds have shown, so far,
an ability to perform efficiently under good management.
Virtually all the foreign breeds used in the country are dairy
breeds.

The Santa Gertrudis, the only foreign beef breed introduced,

has been largely absorbed in ten years through cross-breeding on the
al-Kharj farm.

Zebu cattle of the Sudan Kenana breed are kept by some

farmers in Madina, and are considered to be much better than the European
breeds at a low level of nutrition.
The largest herds of a European breed consists of 450 head' of Jerseys on
two government farms at Dirab and Hafuf.

Another 100 head of different

foreign breeds are kept on the a1-Kharj farm, '°75 ~m. from Riyadh in the
central region.

So far the performance of the western breeds has been

promising, specially the Jersey breed.

The doubts \o.'i.!ich

a~companied

the first imports of Danish Jersev breed 12 years ago to the Hofuf
station have evaporated.

Two years of the author's'

w~rk

with Jersey cattle

in the Hofuf station have shown nothing totally abnormal about these
animals' performance.
, Wales

The recent joint research with the Univ.College of North

supports this opinion and the

yearly report in 1973

that the Jerseys tolerate hot and humid weather well;

40

concluded

only on two

occasions of high humidity was panting observed in a few animals.

Further-

more, the Jerseys calve easily in open yards and only one cow has required assistance in the last eight months. Calf survival is good and
all calves are very vigorous from birth.

These conclusions are based

on an evaluation of records kept for the Jerseys on the Hofuf station
in the last few years.
40. Univ. College of North Hales (Team), Research and Development of
the Hofuf Agricultural Research Centre, Saudi Arabia, (Riyadh;
MAW, 1971), pp.16-l7
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Table 4-4
Lactation records for the cml1s in Hofuf
Station
1

Lactation No.
Imported cows

Yield (kg)

2

3

4

5

3,129

2,917

2,578

3,635

305

286

287

299

2,527

2,826

Length (days)
Local born
cows

Yield (kg)

2,277

Length (days)
280
288
292
Source: Univ. of North Wales and MAW, A Review of
Research on Animals and Forage Production
in Saudi Arabia, (1972)

Table 4-4 indicates that milk yields of imported cows in Hofuf
station went first through a decline, then started increasing to reach
3~635

kg. per lactation which is higher than the second lactation.

first lactation period was slightly shorter than
period.

The milk yield of the local

the

The

second lactation

offspring of imported cows was less

than the first o'nes but the third and second lactation showed an improvemente

The difference between the two could be

attri~~tcd

to certain

amounts of in-breeding, however better management will overccm~ such a
handicap.

The standard of management is significant in these areas:

for

example, comparing the results in Table 4-4 with those in Table 4-5 for
the Dirab station, which h

less efficient than the Hofuf station, the

difference is clear, the Jerseys in Dirab produced" an average yield of
2,.237.5 kg; which is much

less than the performance of the worst

lactation for the Jerseys in Hofuf.
Table 4-5
Milk yields and lactation of Jersey and local
Zebu and crosses 1973 for Dirab Station
No. of Animals
39

Jersey

Ave. lactation Ave.mi1k lactation
(kg)
days
2,'237.5
294

4

Crosses of Jersey
and Balady

292

1,982

3

Balady

141

'401

Source:

Compiled from Dirab Station 1974.
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4.4.4 Imported Breeds versus Local Breeds
The'relative ability of the imported European breeds in the last
20 years to endure, produce and reproduce in arid Arabian environments
has raised an important issue concerning the local cattle versus the
imported ones.

The significance of this issue has resulted from the

following relevant points; (a) European cattle have been observed to be
successful in acclimatizing and adapting to the arid "environments of the
country as has been shown earlier (Plate 4-14), (b) their production is
substantial and greater than the local Zebu and (c) both the imported and
the local cattle can only be raised within cultivated areas, hence there
is competition for land use aggravated by the fact that cultivated areas
are limited and inputs are costly.

The question that arises is, should

not the imported cattle be given priority so that they gradually replace the local
ones?

So far th"e MAW have not formed clear opinions on this question

and the MAW policies concerning this issue seems to tc ~ontradictory.
The MAW has been raising Some local animals in their stations, ,in some
areas they are crossing local breeds with imported o~es, and the need
to have breeding centres in some areas to breed with local animals and
imported bulls has been suggested and even called for, but nothing so
far has materialised except in Hofuf a few years ago.

Considering the

limited agricultural resources in the country it is imperative to have
a clear policy and the author, as

w~ll

be elaborated later (Chapter 10),

suggests that imported cattle and their off-spring should be encouraged
to be the main" dairy breeds in cultivated areas.

Att~~pts

to up-grage

the local ones should be limited to research stations until a clear
answer can be arrived at.

Local cattle should only be kept by house-

holds and small farmers who do not have the resources for a larger breed.
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CHAPTER FIVE
LIVESTOCK POPULATION AND STRUCTURE
5.1 Livestock Population
5.1.1 National Estimates
So far there has been no comprehensive national animal census for
the country as a whole.
estimates.

Table 5-1 shows the five frequently quoted

These estimates of the total national animal population ex-

pressed in animal units range from 10.7 to 8.4 million A.U.

The ear-

liest and the most commonly referred to are the estimates undertaken by
Heady (F.A.O. Offices) in 1963 and based on personal counts and
observation.

His counts were the record of all animals observed during

the course of 5 , 758 km .0 f car t
Il
rave
•

Heady's estimate lIas reduced

by 20% to correct for low animal densities in the Empty Quarter, which
was not visited.

It is obvious from Table 5-1 that all F.A.O.'s

(a), (b) and (c) are l~rger than MAW's estimates of (d) and (e).

estimates
It

seems that the large estimate for camels in (a) and (c) and for s?eep
and goats in (b) are the main causes for this difference which can only
be attributed to F.A.O. sources not allowing for the prolonged droughts
in the 1960's.

The similarity in cattle number in all of these estimate's

except in (b) and (c) is due to its being derived from an earlier cattle
estimate in 1961 by M.A.Saleh (F.A.O. Officer).

2

On the whole all these

estimates are crude and with the exception of (e) all.stem in part
or wholly from the Heady estimate •
.
5.1.2 MAW Estimates
The l1inistry of Agriculture's estimate of the national animal popu1ation shown in Table 5-1 is basically derived from Heady's and other
F.A.O. estimates.

As yet· the 11inistry has neither up-dated this estimate

1. Heady, F.H.~ Grazing Resources and Problems, A report to the government
of Saudi Arabia. Prepared by F.A.O; ETAP, Report No.16l4, (Rome; F.A.O.,
1963),p.5
2. Faulkner. D.E., Saudi Arabia: Animal Husbandary Production and Health
A country study, unpublished report, (Cairo; F.A.O., 1965),p.l

•

Table 5-1

. for Saudi Arabia (000 No.Heads and Units) *
Various national estimates of total livestock population
----_._----..----Sources

Heady, estimate
(F.A .0.) 1963

Headsi

--

Near East

F.A.O. Prod.
Yearbook

(a)
Heads
A.U.

Studl
(F.A.O.)
(c)
Heads
A..U.
Re~iona1

(b)
A.U.

The official MAH
estimate
Heads

MAW Resource Survel
1967,

(d)
A.U.

( e)
A.U.

Heads

270

1,350

230

1~150

270

1,350

270

1,350

278

1,390

Camel

1,004

5,020

460

2,300

1,040

5,200

600

3,000

651

3,255

Sheep

4,158

4,158

5,288

5,288

2,730

2,730

2,800

2,800

2,331

2,331

1,400

1,400

1,390

1,390

1,400

1,400

1,998

1,998

Cattle

Goats
LT~t_al_____ ,:L__ _ _..

10,528

10,138

:

10,670
~-

8,550
---.--~

-- - - -

----

i

i

8,974
---

Sources:
(a) Heady, F.H., Report to the Government of Saudi Arabia on grazing resources and problems, ETAP Report No.1614, (F.A.0.,1963),p.5
F.A.O., Production Yearbook, (Rome, 1971)
(b) F.A.O.,
Near East Regional study: Animal Husbandry, Production and health, fodder production and range management
(c) F.A.O.,
in the Near East and Y.A.O.'s policies and plans for promoting the animal industrl, (F.A.O., Rome-Cairo; 1972),
p.238
(d) Allred, B.W.,Range management training handbook for Saudi Arabia, (F.A.O., Rome; 1968),p.61
(e) Mackin,J.L., Evaluation and use of Area· Resource Surve~ for Agricultural Development in Saudi Arabia, Special Report
No.1., prepared for Ministry of Agriculture c~d Water, Kingdom of Saudi Arabia, SRI Project ECH - 8680,
(Stanford Research Institute, Menlo Park,.Ca1if.,1971),p.92

*

figures rounded to the nearest decimal.
With the exception of (a) and (e) all these estimates are earlier' than the. date of their references
,,
t-'

\.II

~
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nor carried out a comprehensive national census.

There was a chance

of taking a comprehensive animal census as part of the national population census that was being prepared early in 1972 by the Central
Department of Statistics (the Ministry of Finance).

Such an idea was

suggested by the Ministry of Agriculture to the Ministry, of Finance.

3

However, the latter understandably turned down the suggestion on the
grounds that the inclusion of a section for animals owned by the respondents might have caused a negative reaction and hence impaired the
whole census.
Field tests carried out in 1967-68 confirm that the Ministry's
estimate is low.

Two counts conducted in 1967 by Parsons-Basil,

the consultant for the northern areasJusing aerial counting supported
by ground checking indicated that the Ministry's estimate was probably
4
10w.
A more comprehensive semi-national estimate ~f the animal population was also made as!part of the Resources Survey which covered 1,273
thousand sq.km.out of a national total of about 2,193 thousand sq.km.
It was based on field work, local samples and some aerial counting, and
thus the methodology used was more convincing than personal observation
alone.

The Resources Survey estimate shown in Table 5-1 represents the

animal situation in 1967, almost at the end of the prolonged drought of
1963-67, and hence takes into account the reduction of the animal popu1ation caused by the drought.

These droughts had a devastating effect

on the national livestock population, taking an estimated toll of around
55-60%.5

In spite of the fact that the Resources Survey covered only

part of the country and represented drought conditions, -strangely enough
its estimate surpassed the Ministry estimate by 8,000 cattle, 51,000
camels and 590,000 goats (Table 5-1).

It is only in the case of sheep

3. Turkey, 11., Personal correspondence, l'iinistry of Agriculture, (Riyadh;
Dec.1974)
4. Allred, B.W., and Mieheimied, M.A., Livestock Production and R~lated
Problems in Saudi Arabia, Unpublished report by the Ministry of
Agriculture (Riyadh; 1968), pp.2-3
•
5. Sprage, II.B., Improvement of Livestock Production bl Bed,l1in !lomads on
Scmi~Dcsert Range I.ands of Saudi Arabia , Pr~pntt:ed for the. Hinistry ot
Agn.culture and Hater by Stanf.ord Research Institute, Special Report
No.2, (Calif.; Menlo Park, SRI,197l),p.13
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that the Ministry estimate has 70,000 more.

This confirms that the

Ministry estimate is too low.
5.1.3 Up-dating the National Estimate
To meet the urgent needs of subsidy allocations and national trade,
the Ministry had to adjust its low estimate of the national-animal population by an annual increase of 5%. 6 This annual increase is supposed
to accommodate ,the animals' natural increase by reproduction, and'
also the sizable importation of live animals to the country.

This

annual rate of 5% is moderate compared to the average annual rates in
other countries (e.g. the Sudan's rate of 10%),7 and it is also more
than the annual rate of around 4% used by F.A.O. in adjusting its ,1964/65
estimates.

8

The'annual rate of increase in the population of animals varies
greatly from one species to another, for in addition to the'differences
in the length of the reproduction cycles, the' popubtioc. is a1so,'re1ated
to consumption

trends~

breeding animals.

feed availability and the number of imported

The main disadvantage of up-dating the Ministry estimate

by a flat annual average of 5% is that it 'conceals these'facts.

The

field observations of the author indicate an active overall trend towards rebuilding the national animal population, especially in the case
of, cattle, sheep and camels.

Moreover, present trends are expected to

accelerate as a result of the newly. introduced animal 'subsidy for 1974
(Chapter 3).

The annual rate of 5% used by the,Ministry to revise its

lO't-1 estimate will be adopted for this study, but only to represent the
assumed annual rate of increase of the total animal population.

However,

this average annual rate should not be assumed to represent theindividual annual rate of increase for each separate species of animal,
6. Micheimied, M.A. Personal correspondence, Ministry of Agriculture,
Dec.1974
7. Arabic Organization of Agricultural Development, (Arabic), A Study for
~e technical and economical visability for meat production project
in Sudan, (Khartoum; Khartoum Univ., 1974),p.37
8. F.A.O. J Production Yearbook, (Rome; 1971)
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since, as explained earlier, different species have different rates.
In the case of this study the individual rates will be derived
from the agricultural surveys for cultivated areas of 1961/66 and 1970/71
undertaken by the Ministry of Agriculture and will be discussed later.
The difference between the two surveys gives the increase in animal
population over the period of 4 years (1966-1971).

Table 5-2 indicates

that the rate of increase was 3.7% for cattle, 7.2% 'for sheep, 3.9% for
goats, with a negative rate of -0.3% for camels.

The average national

annual rate of increase for all animals thus amounts to 4.2%.
With no other alternatives, it is useful to assume most of these
rates to be national ones and apply them to the country.as a whole.

The

negative percentage of -0.3% (Table 5-2) for camels cannot, however, be
assumed as representative of the national trends, since the survey
covered agricultural areas, whereas camels are usually raised in desert
areas.

The author's observations indicated that

building up over the last few years.

ca~~l

herds have been

The 5% annual increase assumed by

the Ministry as the national rate will also be use'd here for camels
after allowing for the decrease of -0.3% in the case of agricultural
areas (5-0.3

= 4.7).

To adjust 4.7% and the rates mentioned earlier

to the national average of 5% (3.7 + 7.2 + 3.9 + 4.7

=·4.88

- 5

= 0.13),

= 19.5

~

4 years

a fraction of 0.13% could be either divided pro-

portionally among the rates for each different type of animal, or just
added to the camel rate of 4.7%.

Because it is a small fraction it will

be added to the camel rate, making 4.8% the assumed annual rate of increase for the camel population.
Having arrived at the derived rates calculated above, there remains
the important prerequisite of selecting a base year as a start for updating the Ministry's estimate.

The Ministry estimate in Table 5-1 stems

from estimates made for 1963, hence the selected base year must take into

Table 5-2
Annual Rate of
Stock/

incre~se

for animal population in agricultural areas (1960/66 and 1970/71)
Camel

Sheep

Goat

Total A.U.

211,712
,'.: 243,138

102,189

961,557

725,258

3,256,320

101,062

1,238,667

837,297

3,796,964

The difference

31,426

-1,127

277,110

112,039

540,644

Total per cent
difference

14.84

-1.1

28.82

15.5

16.6

3.7

-0.3

7.2

3.9

4.2

Cattle

Year
1960/66
1970/71

A.U. annual rate
of increases

Source:

Constructed and calculated on the basis of Table 5-4 and 5-5
Table 5-3

The adjusted estimated MAW National Livestock Populations for 1968-1974 in thousand heads and A.U. *
Stock

Annual rates

Base year
1968

1969

1970

1971

1972

1973

1974

Animal Units
1974

Cattle

3.7

270.0

280.0

290.4

301.1

312.2

323.8

335.8

1~679.0

Camel

4.8

600.0

628.8

659,0'

690.6

723.8

75~.5

795.0

3,974.6

Sheep

7.2

2,800.0

3,002.0

3,218.0

3,450.0

3,698.4

3,965.0

4,250.5

4,250.5

Goats

3.9

1,400.0

1,455.0

1,512.0

1,571.0

1,632.3

1,696,0

1,762.1

1,762.1

Total

A.U.

11,666~2

..
Source:
~,

Constructed from Table 5-1 and 5-2

*

Figures rounded to the nearest decimal
t-'
VI

OJ
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account the reductions caused by the drought of 1963-1967, which
the Hinistry has never

al1o~led

for.

As 1967

\173S

the approximate end

of the most recent prolonged drought, 1968 seems to present the ideal
" bas e year".
Thus, as a result of these calculations, the total adjusted estimate
of the animal population as shown in Table 5-3 for 1974 amounts to
around 11.7 million A.U. and includes 335,800 cattle, 795,000 camels,
4,250,000 sheep and 1,762,100 goats.
5.1.4 Agricultural Census
A more reliable but partial attempt to estimate livestock population was the agricultural census of farming areas carried out by the
HAW at two periods.

The first was an accumulation of estimates made at

intervals from 1960-1966 and published in the form of a summary in 1968.
The second c'ensus was taken in 1970/71 and still has not been published .
(the author has obtained1a summary of it).

These two surveys were carried

out on a regional basis and did not cover all pastoral animals.

Hetho-

dologically they were more of a census than estimates, hence are more
reliable than the national HAW estimates discussed earlier. They are
valuable in giving an insight into the composition of the animal population and its regional distribution in the agriculturmareas of the
country.

Thus any regional analysis of livestock composition and distri-

bution must be based on these two surveys.

Unless

specified~

results

will apply to farming areas rather than the country as a whole.

The

population and' regional distribution of animal species of these two
surveys are sho\ffi in Tables 5-4 and 5-5, and both indicate that the total
animal units in agricultural areas have increased since 1966 by as much
as 540,644 or 16.6% (Table 5-2).
5.2 The Structure and Composition of Livestock Population
Table 5-6 estimates the national livestock population, its breakdown

Table 5-4
Estimated animal populations under

farmin~

conditions bl provinces

(1961-1966) in number of herds and A.U.
Region

Cattle

A.U. *

%**

Camel

A.U.

%

Sheep

%

Goat

%

49,620
20,169

6.84
2.78

181,610
87,731

5.6
2.7

,

Regional Total
A.U.

%

Northern

2,270

11,350

1.07

13,280

66,400

13.00

54,240

Eastern

8,296

41,480

12,200

61,000

1,565
10,880

7,825
54,400

1.53
10.65

18,257

Western

3.92
5.76

5.64
1.90

116,480

12.11

84,290

11.62

316,170

9.7

Qassim

17,870

89,350

8.44

17,650

88,250

17.27

114,750

11. 93

39,110

5.39

331,460

10.2

Central

24,980

124,900

11.80

29,150

5.,71

81,230

8.45

62,140

8.57

297,420

9.1

Inner South55,111

275,555

26.03

5,830
28,328

141,640

27.72

44~,863

46.47

145,711

20.09

1,009,769

31.

42.98

24,656

123,280

24.13

129,737

13.49

324,218

44.70

1,032,160

31.7

102,189

510,945

Coastal'
South

90,985

454,925

211,712 1,058,560

Total

100

100

961,557,

100

725,258

100

3,256,320

100

Source: Synthesised from the Agricultural Census for (1960-1964) and the summary of the skeleton statist~ca1 data of the
agricultural surveys in various districts (1960-1965) and of the ~urvey undertake~ in the Southern Districts in
the year 1965-1966, MAW, Department of Research and Development, ·Riyadh
Note:

*-

Animal unit equivalent
1 cow - 5 sheep
1 camel - 5 sheep
1 goat - 1 sheep

~~

.. , - The percentage in the national total (for agricultural areas)

,....
0-.
o

Table 5-5
Estimated Animal Population for Agricultural
Areas by Provinces 1970/71 (Heads and A.U.)
;, , Cattle

Region

.

Camel

Shee£

Goats

!,,,-egional total (A.U.)

Eastern

13,163

13,099

20,318

17,142

168,770

Riyadh-Afif-a1Khasra

18,243

1,909

102,334

68,439

271,533

Qassim

13,722

4,811

190,122

42,767

325,554

Hail

2,517

3,484

91,921

42,222

164,148

Jawf-a1 GuvayatN.District

1,087

,2,017

10,954

20,670

45,144

Hadina

1,533

2,085

31,792

109,148

Meece

49,801
43,456

24,740
17,409
,4,001

217,351
312,988

59,266
197,077
202,193
55,336

16,543

81,056

8,020
2,944

40,63Z

76,275
26,480
29,430
837,297

192,071

837,292

3,796,964

Asir
a1-Baha
Jizan
Najran
Bishah and Raniah
,
Total (Heads)
Total (A.U.)

24,345
' 56,660
1,907

74,798

16,704
243,138

101,062

64,401
1,238,667

1,215,690

505,310

1,238,667

787,133
819,506
271,864
523,346
1i6,747

Source: Unpublished Summary the Agricultural Census for 1970/71, MAW, Riyadh

.....
0-

.....
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according to species and its distribution between pastoral (range) and
intensive'(sedentary) conditions in 1966 and 1970/71.

In 1970/71 almost

62% of the total national livestock population was supported by pastoralism
and around 38% by the intensive system (settled communities), which is
almost the same as the situation in 1968.

This clearly emphasises the

classical dominance of pastoralism as the main livestock-producing
system in the country.
Table 5-6 shows that each of the two systems features a high degree
of specialization in at least one animal type.

The extensive system

(pastoralism) supported around 85% of the national camel population.
On the other hand around 80% of the cattle population was supported by
the intensive system in 1971.

This

hig~

degree of animal specializatipn

is to be expected because of the different ecological environments of
the two systems.

Pastoralism evolved in an environ'11ent
.
of highly erratic

and scarce rainfall.

The intensive system evolved around irrigated "

areas (the two systems will be discussed in detail in later chap~ers).
Jherefore pastoralism with its meagre fodder sources has always been
suitable for camels.

Agricultural areas with their irrigated fodder are

the only suitable environment for cattle in Arabia.
The importance of pastoralism as the main breeder of sheep is
illustrated in Table 5-6, which indicat$that pastoralism sustained almost
64% of the national sheep population in 1970/71, while the intensive
system supported around 36%.
s~ightly

The pastoral share of sheep has declined

from about 66% in 1966 to 64% in 1970/71, while the share of

the intensive system increased from around 34% to almost 36% in 1970/71.
Such a shift, although small, confirms the present observed trend towards
the integration of sheep in farms for fattening.
Though there are more goats under the intensive system, still goats
are more evenly distributed between the two systems than are the other

Table 5-6
A reconstructed estimate of the national livestock inventory as distributed between
range and sedentary for (1960/66-1970/71) in A.U. and %
Animal

1960/66

1970/71
%

Settled

%

Nat .Tota1

Range

291,440'

21.59

1,058,560

78 •.~,1

1,505,000

289,310

19.2

1,215,690

80.8

3,000,000

2,489,055

82.97

510,945

17.03

3,455,000 '

2,949,690

85.2

505,310

14.6

Sheep

2,800,000

1,838,443

65.66

961,557

34~34

3,450,000

2,211,333

64.1

1,238,667

35.9

Goats

1,400,000

674,742

48.20

725,258

51.80

1,571 ,000

733,703

46.7

837,247

53.3

Total

8,550,000

5,293,680

61.91

3,256,320

38.09

9,981,000

6,184,036

62.0

3,796,964

38.0

Type

Nat.Total

Range

Cattle

1,350,000

Camels

Source:

%

Settled

%

Derived from Tables 5-3, 5-4 and 5-5

",

~

0'1
W
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animals.

This reflects the socio-economic status of goats as subsistence

animals raised mainly to provide milk for household consumption.

The

concentration of population and hence households in and around agricultural areas is the main reason for having more goats under the intensive system.
The small proportion of camels sustained by the intensive system
declined from around 17% in 1966 to almost 15% in 1970/71.

This is only

to be expected, since camels have no place in this system except as a
means of transportation, and in this role they are being increasingly
replaced by cars.

On the other hand the large proportion of camels

under the pastoral system, and its increase from about 83% in 1966 to
almost 85% in 1970/71 is also a natural development, induced by the
camel's ability to satisfy its needs under desert conditions.
Cattl~ rank far down in fourth position among:anima1s raised under·

the pastoral system,
1966 and 19% in 1971.

ret~ining

almost the same ratio of around

~2%

for

Although the ratio is small, it is still sizable

in terms of animal numbers, amounting to over 66 thousand head of cattle.
The author in his field work over the country neither observed nor
heard of large-scale cattle herding in the non-agricultural areas.

This

high number may be explained first by the unreliability of the national
estimates which provides the basis for Table 5-6.

Secondly. it may have

resulted from the mistaken impression given by cattle seen grazing around
villages and close by ranges, especially in the

south~west.

On the whole

ranges in the country are desert ranges and cannot support cattle.

The

only exceptions are the few small rain-fed range enclosures in the southwest part of the country, which are usually either protected or when
possible cultivated by owners.

Cattle seen grazing are usually there

for a few hours a day during a few months of the year.
housed in farms or

hOUSC5

These cattle are

and obtain their main supplement in their
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housing areas.

It may thus reasonably be concluded that most if not

all of the cattle population is supported by the intensive system and
the contribution of the ranges is minimal.
5~2.1

Composition of Animal Population
Table 5-7
Composition of Animal Population (%)
National Estimates

Agr .areas

Livestock type

1971

Cattle

15.1

1968
--

Camel

32.5

32.0

1968
5.4 .

36.3

15.7-

13.3

47.0

47.7

32.7

26.0

29.5

32.6

35.0

35.8

16.4

22.3

22.3

22.1

12.7

11.9

1968
--

1967

15.8

15.5

34.6

35.1

Sheep

34.6

Goats

15.7
Source:

Pastoralism

1971

1971
4.7

Calculated from Table 5-1 and 5-6

The derived ratios in Table 5- 7 above indicate that the national
animal population is unevenly divided among the four main animals, with
camels coming first

an~

shaep, goats and cattle following in second, third

and fourth places respectively.

Nationally the difference between camels

and sheep, and between goats and cattle is not very wide;
gap separating the two pairs has always been wide,.

w~ich

however, the
indicates that

camels and sheep are the two nationally leading animals in total animal
units.

Camel and sheep ratios of 34.6 each constituted almost 69.2% of

the national animal units estimated for 1971, while goats and cattle made
up the remaining 30.8%".
The tendency towards closing ranks is strongly indicated by the
1971 estimate, where sheep caught up with camels.

The shift in favour

of sheep seems to be at the expense of goats, whose 1968 ratio of 16.4%
declined to 15.7% in 1971, and also at the expense of camels, whose ratio
declined slightly from 35.1 to 34.6.

Such a trend is not surprising.

The short reproduction cycle of sheep, the high national demand .for lamb
and mutton, and the continuous movement

of

sheep across the northern
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borders of the country are some of the main factors contributing to this
trend, which is illustrated by the high annual rate of increase of 7.2%
for sheep, a rate higher than that for any other animal'(Table 5-3).
For the present time camels retain a slight lead, thus preserving
the area's historical reputation as a camel country.

,In the case of

pastoralism and as shown in Table 5-7 the camel faces no com,petition,
for it is the dominant animal constituting 47.5% of the total pastoral
animals in A.U. in 1970/71.

On the other hand the camel's ratio has

declined slightly in the agricultural areas from 15.7 in 1968 to 13.3%
in 1970/71 for the reasons explained earlier.
Sheep'rank with cattle as the leading animals in the agricultural
areas, showing a sizable increase from 29.5% in 1966 to 32.6% in 1971.
Sheep occupy a very strong second place under pastoralism with a ratio
of 35.8% in 1971.

This emphasises the importance of sheep in both systems

(extensive and intensive).

They are a common commel:cial investment, and

a valuable source of income for both systems.

It is the only species

that is becoming increasingly stratified - herding generally taking place
in the desert and fattening

incr~asingly

in farmed areas - and this

explains why sheep have the same ratio in 1970/71 as in 1966 on the

rang~s

and their increase in agricultural areas.
Cat,tle playa major role only in agricultural areas where they made
up 32% of the total animal units in"1971.

Comparison between the two

surveys of agricultural areas indicates that sheep have already overtaken
cattle, but with a slight margin in 1971.
All the estimates in Table 5-7 agree in ranking goats third and,
with the exception of pastoralism, the goat ratios are similar in all
these estimates.
animal.

This emphasises the goat's role as a subsistence

Except in the south-west the author has not seen large herds

of goats in non-agricultural areas.

Goats are usually found in house-
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hold farms, or mixed in small numbers with sheep herds.

The relatively

low ratio for goats in pastoralism may be explained by the smaller Bedwin
population, and hence fewer households in the desert.

The

concentratio~

of population in rural and urban areas accounts for the relatively large
number of goats in agricultural areas.
Will camels lose their national lead to sheep?

Will sheep take

the first place from camels and cattle in the pastoral and intensive
systems?

Later chapters may provide some clues.

is too crude to make any major conclusion.

The census available

However Table 5-7 indicates

strongly that sheep (lamb and mutton) will become the leading animal in
the nation (on A.U. basis) because it is popular in both systems (intensive and extensive) also it has an annual average increase of 7.2%,
the largest among ,all the other animals.

Moreover the intensification

of fattening'sheep in agricultural areas will certainly increase sheep
numbers in farming areas /but it may be off-set by the increase in dairy
herds.
5.3 Regional Distribution of Livestock
5.3.1 The Data
The main statistical data used in this regional study have been
drawn from the Agricultural Census of 1966 (Table 5-4).

Although more

recent, the 1970/71 census has not been used constantly because it has
not been published and only the summary was available to the autqor.
The 1966 census has served the critical purpose of providing semi-detailed
comparable data for administrative and sub-administrative areas for the
whole country.

Thus it was possible to narrow down the 1966 census in

Table 5-4 to smaller administrative areas as shown in Appendix 5-a.
The geographical area covered by the 1966 census includes most if
not all of the irrigated areas in the country.

However, the census has

never been accompanied with a map showing the area boundaries for the
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data obtained.

The one available official map with area boundaries

*

contains only 18 administrative districts.

It should be stressed that

the following regional analysis applies only to the agricultural areas
and not to the country as a whole.

With such a limited number of areas,

the possible range of statistical and analytical work is much less than
would have been the case had more districts been available.

To over-

come this limitation 8 more districts have been added and approximately
delimited (Fig.S-l).

It was felt that the 26 districts,although few

and some of them large, could still help in the regional analysis of animal
distribution.

There are two main reasons for this.

is not geographically diverse;

First, the country

desert is the main natural feature,

cultivated and mountainous areas are limited and small in area.

Con-

sequently these 26 districts seem neither too few nor too large to provide a meaningful perspective.

Secondly, as R.O. Buchanan stated,

"Delimitation ••. implies that the criterion or
of being marked"

9

~riter~a ~ust

.

be capable

and this is the main reason for delimiting tJ?ese 26

districts.
Before proceeding to identify and delimit actual livestock regions,
it should be noted that the approach to the problems of recognising and
explaining the regional variations in animal species may be· essentially
th~oretical,

ization.

as is the case with other types of geographical regional-

However, the ultimate aim. is to build up a general impression

which can be used to identify regional livestock trends throughout the
country.

Since different animal species are always in competition for

land use, the animal distribution in the country leads to a very strong
sense of geographical regionalism, as will be shown later.

*

The western province was delimited up to Qatar border, hence did not
include most of the desert and the Empty Quarter because it was not
included in the census.
9. Buchanan, R.O. "Some reflections on agricultural geography!l, Geography,
Vol.44,( 1955), p.5

Fig: 5·1 APPROXIMATE DISTRICT LIMITS
(Based on data obtained from
MA.W. Census 1968)
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5.3.2 Regional Composition of Animal Types
A regional breakdown of the proportional animal composition is
shown in Figure 5-2 and Table 5-4, for animal species raised under
sedentary conditions in the seven main provinces in 1966.

The coastal

and inner southern provinces maintained almost 63% of the national animal
population.

They also held the largest proportion of the national farm

stock of the four animal species, about 69% and 65% of cattle and goats,
52% and 60% of camels and sheep.

Such a large

~egiona1

proportion of

animal types in these two provinces can be attributed to the fact that
they have the largest agricultural areas in the country, while their
close proximity to desert ranges

make~

them a suitable home for camels

and sheep.
5.3.3 Ranking of Individual Livestock Types
. The data on the regional distribution of livestock types are presented in Appendix 5-a as percentages of total animal units.

It should

be not.ed that ranking has been based on the smallest difference in percentages, hence it conceals a great many animal combinations;

however,

animal combinations will be discussed later.
Animal ranking is rudimentary, but nevertheless an enlightening
preliminary method of

acq~iring

a picture of the relative regional

strength of each individual livestock type.
each type by one order of the

percentage.~£

Ranking was obtained for
each type in any district.

This method was first used by J.C.Weaver in analysing the changing pattern
.

"

of crop land in the Hidd1e West of the U.S.A .10 and also, with the help
of associates, for livestock in the same area.

11

The animal types ranking first, second, third and fourth have been
mapped by districts for Saudi Arabia according to the 1966 census for
10. Weaver, J.C., "Changing patterns of crop use in the Hiddle West,"
Economic Geography, Vo1.30,(1954 ),pp~1-1.7
11. Weaver, J.C., Hooge, L.P., and Fenton, B.C., "Livestock units and
combination regions in the l-1iddle West," Economic Geography, Vol.32,
(1956~ pp.237-259

Fig.5·2THE REGIONAL FARM POPULATION AND
COMPOSITION OF LIVESTOCK UNDER
SEDENTARY CONDITIONS IN SAUDI ARABIA
Compiled from the Agricult\6"ol Census 1968
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the 26 districts shown in Figure 5-1.

The pattern of first ranking

found in Figure 5-3 is simple and shows the general tendency for sheep,
cattle and camels to share the first ranking.

Only in very limited ..

areas did goats reach sufficient strength to challenge any of these
three.

Camels ranked first in the extreme north and north-east, and

the two southern regions of Wadi al-Dwasir and al-Sulayyil, cattle came
first in the eastern and east-central regions, and the extreme southwest tip of the country;

and sheep ranked first in the main central

part of the country separating the camel areas in the north from the
cattle areas.

The boundaries between these areas are very regular and

!all approximately and from an ecological point of view where one would
expect to find them.

Camels ranked first in areas directly contiguous

with the main desert areas, the northern desert and the Empty Quarter

.

in the south. where camels have always been at
I

home~

agricultural land is limited and population is sparse.

In these areas
As camels are

not farm animals, their prevalence in these areas is indicative of the
strong influence of the desert.
could be expected.

Cattle ranked first in areas where they

The eastern and east-central regions and the south-

western tip of Saudi Arabia contain the main agricultural areas in the
country and support a very large proportion of the country's inhabitants.
The production of fodder and other crops is concentrated in these areas.
The first ranking of cattle in the Najran district could be attributed
to its proximity to Jizan and the availability of irrigated wadis.
Sheep rank first in areas that are not in direct contact with the main
deserts, or with the most populated areas.

Sheep-dominated areas form

a belt across the heart of the country, starting from its widest point
in the north-east and gradually extending southwards to end at its
narrol,'est point in the· south-west, the sale interruption being Raniah
(the prevalence of camels in Raniah may be attributed to its proximity

t_
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to Wadi al-Dwasir and al-Sulayyil.

This almost continuous belt separates

the camel 'country in the north from the cattle areas;

sheep do not have

the camel's endurance and ability to penetrate deep into desert areas, '
nor are they preferred to cattle in irrigated areas.

The sheep area is

thus located between what could be termed the sown area and the desert.
A rather important factor is that the sheep belt lies close to the main
urban and rural markets.
The two islands where goats ranked first, at Madina and Gunfida, '
seem at first an anomaly.

However, these areas are located far from

the main deserts while'they also lack rich agricultural resources.

The

fact that most of the population in these areas are either rural or
Bedwin encourages the ownership of goats.
Understandably the second rank pattern in Figure 5-4 is more complex and fragmentation is much greater than in the first rank map.

With'

the exception of goats ail other animals occur in approximately equal
proportions.

The sudden

cmergenc~

of goats indicates their importance

as a secondary animal.
The third rank map (Fig.5-5) though fragmented, still displays a
tendency to rather large blocks, with goats having the

~argest

share.

Cattle are insignificant and sheep occupy a strong position •.
The lack of fragmentation on the fourth rank ,in Figure 5-6 is
clear.

Cattle occupy most of the northern half of the country, and

camels most of the southern half.

Sheep and goats occupy a few islands,

with goats having a stronger position than sheep.
Sheep prominant in the first three ranks cover a sizable area over
much of the country, and goats prominent in second and third ranks,
indicate their common use throughout the country as a whole.
5.3.4 Livestock Combination Regions
The previous rank~ng method, as explained ,earlier, is an enlight-
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ening first step giving a general impression of the relative positions
of strength of each livestock type.

However, this method conceals

livestock combinations, which are the rule rather than the

except~on.

In a very real sense animal types, be it in the desert or in agricultural areas, are in a continuous state of competition, supplanting
and complementing one another in the use of land.

Characteristically

animal types appear in combinations, hence any meaningful appraisal of
animal land use and regional distribution must eventually seek to define
and analyse the pattern and inter-relations of animal associations.
John Weaver was the first to attempt to outline animal and crop
combination regions using a statistical approach 12 outlined in Appendix
5-b. The same approach has been sugges~ed and used in industr.ial geo,
13
graphy to identify II one industry" and "two indus try" areas.
There is a continuing conviction on the part of Weaver and others
that this method is no: completely satisfactory. Its principal weakness,
14
as Hoag
has pointed out, is "the use of statistical procedure ~or
purposes for which they were not intended".

Another researcher, Johnson

15

has argued that the drawback of this method would not seem to nullify
the utility of such a descriptive device.

He supports his argument by

saying that the classes produced by Weaver could only be dismissed if
they were meaningless or misleading in the aggregate, and no evidence
has been presented to indicate that this is so.

The author supports

Johnson's argument, because the results obtained by this method in the
case of this study have proved logical and enlightening in defining the
major animal

~

areas in Saudi Arabia.

The limitations of this technique

have been kept in mind when employing it and its results have been viewed
12. Ibid.
13. Smith, 0., Industrial Britain: The North West, (Newton Abbot~ David
& Charles, '1969), p.257, and HaBgett. P., Locational Analysis in Human
Geography, (London; Edward Arnold, 1965),pp.220-221
14. Hoag, L.P., liThe Heaver Hethod: An Evaluation", Prof .Geographer,
Vol.2I, No.4,(1969),pp.244-246
15. Johnson, L.J., "Further comments on lleaver Method", Ibid., pp.246-247
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in the light of the author's personal knowledge of the subject and the
country in question.
In the case of this study the animal combinations for each district
in Saudi Arabia have been calculated by Weaver's method (Appendix 5-b)
and are shown in Table 5-8.

Figure 5-7 illustrates visually the spatial

implication of Table 5-8, thus they both should be reviewed concurrently.
The patterns M, C, G and S donate camels, cattle, goats and sheep respectively.

At this point it becomes possible to draw boundaries around

regions with the same combination.

The percentage rank of animal types

within any given group was not considered, and this will conceal the
uneven strength of any animal type in any combination.

For example,

districts with combination groups MGS, SGM, GMS or any other possible
variety of rank were consolidated into a common combination.
The pursuance of the statistical pr~cedure (defined in Appendix
5-b) illustrated

~n

Figure 5-7 produced 26 primary

~.}~blnations.

.

Figure

5-7 shows clearly that the concentration on a single type of livestock
does not exist because it is more common for

pastora~ists

or farmers

to raise several types of livestock than it is for them to produce a
single type.
The most common combination is the three animal group, which
o~cupies

14 out of 26 districts, or more than 53% of the area.

Among

these the combination CGS (cattle, ,goats and sheep) is the most common,
occupying 7 districts.

The association among these three animals is

due to the different needs and resources they both provide and utilize.
-

Such combinations only apply to districts, but on a single farm basis
such a combination could hardly exist, because cattle and goats are
over-lapping and competitive animals:

they produce the same commodities,

primarily milk, hence a farmer who can afford a cow usually will not
have a goat and vice versa.

The raising or feeding of sheep in associa-
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tion with cattle or goats is a regular phenomenon.

The wide spread of

3 and 4 combination regions strongly indicates that intensive specialization in animal production as a main agricultural activity is not
typical of agricultural areas in the country.
Another way of analysing Figure 5-7 is to rate the extent of
individual animal types.

Sheep were found in 22 combinations out of

26, goats in 20, cattle in 17 and camels in 12 combinations.

This also

confirms earlier findings that sheep and goats are widely spread throughout the country.
Fragmentation is great in Figure 5-7jthe only large blocks &re
where HGS (camel, goats and sheep) occupy the north-east and central
west and when CGS cover most of the east and east-central areas.
the exception of these two the rest are fragmented.
also ,displays

t~e

'lith

The MGS and CGS

importance of sheep and goats as strongly associated

with camels and cattlc iIi their areas.

Hot-lever, it should be noted that

the roles they play (sheep versus goats) are socia-economically different.
Sheep are integrated in these groups largely for the commercial production
of meat, while goats are kept to satisfy the household need for milk.
The former displays a pattern of stratification, while the latter plays
the role of an over-lapping animal, which will be discussed in a later
ch~pter.

5.4 Livestock Regional Concentration and Specialization

An awareness of the concentration of animal species in particular
areas, and the 'establishing of the degree of reliance on particular
animal types in different parts of the country, are matters of great
importance.

In other words, is there a regional preference for a certain

type of animal?

An attempt will be made to provide an answer for the

26 districts by' using r'ecent
geographers.

l6

~tatistical

approaches employed by some industrial

To the best of the autho~'s k~owledge such methods have

16. Smith, D., op.cit.,pp.60-61. Also Isard, W., Hethods of Regional
Analvsis: An Introduction to Regional Science, (Cambridge; H.I.T.
Pres;, 1963), pp.241-254
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not been applied in the field of livestock studies.

17

These methods are

enlightening and provide a means of analysing the available data.
5.4.1 Coefficient of Localization:
An Index of Animal Concentration (CL)
Table 5-9
The Coefficient of Localization for
Animal Types in the Country
Livestock Tlpes

Coefficient of
Localization (CL)

Cattle

17.7

Camels

24.97

Sheep

23.59

Goats

14.33

Source:

Derived from Appendix 5-c

In Table 5-9 the farm animal types are tested in order of their
degree of geographical concentration.

This is measured by the co-

efficient of localization, which simply indicates how far th~ areal
distribution of any animal type differs from the distriblition of 'total
livestock units.

The coefficient varies between 0 and 100.

A high

coefficient indicates a high degree of concentration and a low one
shows a roug!l correspondence with the distribution of all animals (for
the method used see Appendix 5-c.

As with industry, so in the case of

livestock this method could provide a reasonable basis for a preliminary
and tentative judgement about the livestock composition of each area,
and about which type of livestock to encourage or at least to investigate
further.
As Table 5-9

sho~ys,

there is no highly localized

They all have low coefficients.

ani~al

type.

The animal with the highest relative

coefficient is. the cam~l with almost 25%; sheep, goats and cattle have
17. Theremethods have been applied in agricultural geography by H.
Chisholm for horticultural production in England and Wales in
Rural Settlement and Land Use: An Essal in Location, (London;
Hutchinson & Co., 1962), pp.93-95
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coefficients of 24%, 19.3% and almost 18% respectively.

This almost

even distribution of animal types looks rather startling at first.
However, it is not really so surprising.

Deserts are the prevalent

feature in most of the 26 administrative districts, but: they are not
the only feature, for agricultural areas, although .small, are still
found in almost every district.

High altitudes constitute a small

part of the country in the south-west, but do not make up the whole of
a district.

Therefore, almost everyone of the 26 districts displays

diversity within and a great similarity with other areas.

In other

words, one of the main disadvantages of basing the available data on
these 26 delimited regions is the fact that their boundariesweie defined by administrative and political considerations" and hence they.do
not show uniform physical and geographical features.

If the boundaries

had been determined by physical considerations they· would certainly have'
been different, a point ~hich will be clarified in later. discussion of
animal land use.

Some indication of the probable consequences is pro-

vided by the relatively high coefficient for camels of 25%, which must
have resulted from the prevalence of deserts allover the southern and
northern areas where the camel has its home.

It is clear that different

coefficients would have resulted if data on a national scale had been
available, rather than the data based on agricultural areas that we are
in fact obliged to use.
5.4.2 Location Quotients (LQ)
While the use of coefficients of localization has helped to indicate
the

~egree

-

of relative animal concentration, .the bQ will permit a com-

parison between a region's share of the national stock of a particular
species and its share of the overall national animal units.

,·1here the

location quotient is less than unity, the given district has less than
its IIfair" share of the animal type in question, vlhere the bQ exceeds

182.

unity, the given area has more than a proportionate share of the animal
type in question (method described in Appendix 5-d).
warned, we should avoid
of such an analysis".

18

~he

However, as Isard

"temptation to read too much into the results

The

~

is valuable in exploratory work and in

conjunction with other methods used earlier.

It should be interpreted

on the basis of the knowledge of the subject and of the country in
question.
Table 5-10 depicts the LQ for animal types over the 26 districts •.
Taking the animal types one by one, the general following

deduc~ions

can be made.
Cattle are widely dispersed in all but

desert-dom~nated

districts.

but are very scarse in the main desert areas, e.g. Jawf, Hail and Madina
in the north and north-west, and Raniah and Wadi a1-Dwasir in the south.
Cattle are almos't totally absent in Tabuk
deserts.

and Jawf in the northern

Cattle are also very scarce in urban

are.a~ li~e

Mccca-Jeddah

towns (M.J.T.), where households usually prefer to keep smaller animals
like goats.

They have a high LQ in agricultural are~s, or districts

surrounded.by agricultural areas, like Riyadh, a1-Kharj and Jizan etc.
Camels are obviously high in desert areas, their. LQ exceeding 3
in Raniah and Wadi al-Dwasir on the edge of the Empty Quarter.

One

Sheep are widely dispersed with neither the high nor the low LQ
of camels and cattle.

It is, as explained earlier, in part the strati-

fication pattern of this animal that makes i t conmlOn in association
with both cattle and camels.
Goats show some higher LQ's than sheep, especially in Hadina,
\

Gunfedeu, Tabuk and Goriat, mainly desert areas where households require
18. Izard, W., Hethods of Agricultural Analysis: An Introduction to
Regional Science, (Ca~bridgej H.I.T.Press,1961),p.l26,.
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Table 5-10
'The Location Quotients for Livestock Types
Cattle

Camel

Sheep

Goats

Tabuk

0.01

2.75

0.47

1.91

Goriat

0.03

2.98

0.42

1.80

a1-Jawf

0.28

2.77

0.64

1.28

Hail

0.26

1.96

0.83

Qassim

0.83

1. 70

1.43
1.17 "

Riyadh

1.63

0.14

0.91

0.81

al-Kharj

1. 73

0.46

0.69

0.73

Sudir

0.94

0.88

1.13

1.01

Washm

1.69

0.23

0.88

0.70

D~admi

0.79

1.16

1.01

1.17

Gwaiyah
Bishah

0.99

0.74
0.96

0.97
1.87

1.24
0.57

3.01

1.23

0.46

0.36

1.40

0.84

0.82
2.49

0.94

0.52
0.20
1.06

Baniah
Ghamizahran

..

0.53

A£laj
al-SulayyU
W.nl-Dwasir
Najran

1.31
1.09
0.59

3.44

0.79
0.45
0.63

0.96

1.57

0.72

0.37
1.02

Gunfida

1.10

0.66

Jizan

1.54

0.84

0.45
0.41

1.83
1.11

Abha

1.20

0.26

1.49

0.58

Janob Obid

0.66

1.01

1. 62

0.67

Taif

0.95

0.48

0.55

M.J.T.

0.23

1.41

1.67
"1.59

Alula:

0.15

2.81

0.37

1.80

Madina

0.31

1.30

0.78

2.10

E.Province

1.46

0.57

0.70

1.03

Source:

Calculated from Appendix 5-a

0.55

1.05

184.

an animal like the goat to provide for their daily milk requirement.
Clearly the

~

confirms earlier results:

all the findings point

to the low concentration of animal types around the country as a whole,
and whatever relative concentration takes place usually is due to
ecological factors.
5.4.3 Coefficient of Specialization (CS)
The coefficient of specialization pertains to a given district
and measures the degree of local specialization.

Its main advantage

over other indices used so far is that it compares the regional structure
with the national one.

It compares the percentage distribution of a

livestock type unit among other types in any district with regional
total animal units.

(Method and Table used in Appendix 5-e.)

Like the coefficient of localization, this index varies between

o and 100. If anyone of the 26 districts has a proportional mix of
animal units identical with the country as a whole ti:c coefficient will
be

o.

In contrast if all the animal units of a district are concentrated

in a single type, the coefficient will approach the ~nity of 100.

This

method is helpful in showing the approximate extent to which the distribution of animal units in a given district deviates from the distribution
for the whole country.
The CS values mapped in Figure 5-8 confirm, to say the least, the
results obtained earlier and indicate that animals are

fairly

dis-

persed in the country with very low regional specialization and animal
concentrations~

The only areas with a high departure from the national

structure are the extreme north-eastern districts with CS values of over
40% but less than 50%.

This relatively high value could be attributed

to the relatively high LQ and CL for camels in this area.

PART THREE
LIVESTOCK PRODUCTION SYSTEMS

Introduction
Chapter Six
1

The Classification of Livestock Production

Chapter Seven

Pastorali.sm

Chapter Eight

Livestock Farming
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INTRODUCTION
As with agriculture as a whole, so with livestock, the classification into production systems is still a debatable issue beset
with numerous methodological difficulties.

Some of these difficulties

are:
(a) A lack of universal criteria for the classification of agriculture.
The criteria that apply to one region may not apply to another, and as
Duckham and others have pointed out:

"Each branch of the agricultural

and geographical profession designs [classifications]to meet its needs".l
(b) Agriculture is an 'evolutionary and changing phenomenon, hence any
classification will be a temporary one.

The changes in agricultural

practices in many parts of the world, including Saudi Arabia since the
beginning of this century, have been too great to be ignored.
(c) There is a lack of detailed information about farming in most of the
world and the informatio~ available is usually not standardized.
suggested that:

Grigg

"there should be.used as criteria of similarity, ele-

ments such as the crop grown, the animals reared, the implements used
and the size of the farms ••• thesecriteria should be measurable, but
this is rarely possible",2 particular'ly in the case of an under-developed
country like Saudi Arabia which has many organizational problems that
prevent the production of reliable statistics.
In spite of these difficulties a classification of livestock
systems for the country must be attempted in order to provide a framework for this part.

Such a classification is temporary, and may be

altered and improved upon to suit changing circumstances.
Part Three includes three chapters and deals mainly \.;ith livestock
production systems in the country.

The first chapter serves as an intro-

1. Duckham, A.N., and ~lasefield, G.B., Farming Systerrtsof the l-1orld,
(London; Chatto and Windus, 1970)sp.I05
2. Grigg, D.B., The Agricultural Systems of the World, (London;
Caobridge.Univ. Press, 1974),p.2
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duction and provides a foundation on which to base the classification of- livestock production systems
answer such questions as:

i~

the country.

what systems exist?

and what are the differences between them?

It attempts to

how have they evolved?

Subsequent chapters, deal

with the main livestock production systems in the country, with emphasis
placed on the problems in each system.
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CHAPTER SIX
THE CLASSIFICATION OF LIVESTOCK PRODUCTION
There are different ways of'classifying livestock activities into
systems.

One way is to distinguish stages such as breeding, rearing

and fattening as criteria for classification;

this pr.e-supposes distinct

specialization not only on separate farms but also in

separ~te

regions,

with livestock being sold off by one farm and bought by another as each
stage is completed.

Another classification is on the basis of each

animal type or animal product, each one representing a system of live,stock production, i.e. dairying, beef, lamb and mutton or 'sheep, cattle,
camel, and goats.

In the case of Saudi Arabia these are not the ideal

criteria for classifying livestock systems, because livestock production
is traditional, hence specialization in animal type, 'products and processes has not evolved sufficiently to warrant their status as main
criteria for classification.
6.1 Determinants
The classification of livestock production in' the country is
determined by the negative aspects of t,;vo major sets of factors.

The

first is the arid ecological factors, mainly climate and water resources
(Chapter 1).

The second is the traditional socio-economic 'nature of the

farming and pastoral communities in the country, which are characterised
by a low level of economic and technical development (Chapter 3).

Eco-

logical factors are detrimental because of: (a) the country's location
in an arid zone, for the consequent high temperatures, high solar radiation and limited water resources, largely dictate the degree~ intensity
and the type of land use, and (b) the traditional socio-economic nature
of the farming community in the country as a whole, for the lack of
modern agricultural methods inhibits control over the environme~t.

It

is for this reason that agriculture in an under-developed and largely
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arid country like Saudi Arabia tends to be less resistant to ecological
factors than that of a developed country of high technological power.
As Duckham and associates have stated:
Ecological influents ••• tend to be more important as
locating and intensity factors in under-developed areas
than they are in advanced economies. In the latter, high
levels of industrial and scientific inputs ••• firstly, raise
the level of input intensity which is practicable or profitable at a given ecological site; and, secondly, by extending man's control over his physical and ecological
environment, increase the range of ecologically feasible
enterprises on a farm. 1
6.2 Criteria for Livestock Classification
Due to the determining significance of ecological a~d socioeconomic factors, it is appropriate to classify livestockproduc~ion
on the basis of two criteria: (1) the p~incipal types of 'land available
in the country and (2) the animal adaptation to these land types.
6.2.1 Principal land use
Table 6-1
Land area by use in Saudi Arabia (000) ha .
Main use

Land use

1. Arable

Arable land

0.24

Permanent grassland

1,700

0.77

Forest

2,780

1".26

Semi desert range land

2. Range land

Desert (barren)
Total

3. Non-agriculture

%

000 ha
525

ll~O,ooO

63.6

75,000

34.1

219,480

99.7

116

Settlements, roads etc

219,969

Total
Source:

Derived from different

MP~W

0.05
100

sources

As shown in Table 6-1 the country has approximately 219,969,000
hectares of land distributed unequally in three main categories: (1) small
areas of arable land, (2), ranges varying from permanent grass lands,
covering small 'areas of around 1,700,000 hectares, to largely barren
1. Duckham, A.N.,and Haseficld, C.B., op.cit.,p.3

.,
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deserts, which together account for almost 99.7% of the country, and
(3) non-agricultural land including settlements, roads etc., which occupy
around 0.05%.
As shown in Figure 6-1, agricultural areas are limited to small
scattered enclosures of cultivated land in either the rain-fed regions
in the south-west or around irrigated oases dispersed allover the desert.
In such a largely desert country, the location of the three main types
'of land in relation to each other takes the shape of concentric zones
where all settlements are located in or near to cultivated areas.

Both

the settlements and the cultivated areas form ~n oasis surrounded by the
desert.

Figure 6-2a illustrates hypothetically this sequential order,

where A, B, and C represent settlements, cultivated areas and desert
respectively.
6.2.2 Animal Adaption to Land Uses
The main

factor~

affecting animal life in arid environments are:

sparse vegetation, considerable fluctuations in quantity and quality of
grazing within and between years, poorly distributed water supplies,
"'.,'.

limited cultivated areas, high ambient temperatures, low humidity and
intense solar radiation.

The degree of animal adaption to these factors

is a major criterion when considering the classification of livestock
systems.

Not all animals are" fit" to maintain their needs and reproduce

in the desert ranges.

It is only the adapted animals, like camels, sheep

and goats who have the overall ability to satisfy their needs in some
measure in arid ranges, while cattle cannot maintain themselves on ranges
of that type, but can only thrive in a modified enviro~ent, i.e. arable
areas (Part Two).
6.3 Animal Types and Land Uses
The clear and distinct pattern of animal adaptation to certain
types of land has induced specialization in animal land use.

The three
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types of land estimated in Table 6-1 and illustrated hypothetically in
Figure 6-2a are utilized to different degrees 'by different types of
animal.

This specialization is mainly ecological in nature;

where one

land use is more suitable for the production of certain animal types
than others.

Thus the spatial ordering of specialization in animal pro-

duction for each animal type is different for the three land uses as
illustrated in Figure 6-2a.

This pattern of animal and land use spe-

cialization has induced a spatial ordering of livestock production in the
country resembling that of the classical

II

isolated state" of Von Thunen,

at least in the sense that as one goes away from the centre zone, production becomes less intensive, fewer inputs are added and returns per
area fall. 'If we take Von Thunen ideas at their face value, that is
they "do not constitute a theory of location ••• but amount to a method
of analysis which may be applied to any situation in any time or placell ,2.
then in the light of thiJ method 'a classification of livestock systems
can be derived from the intensity of animal and land use specialization.
Focusing on Figure 6-2a .it can be seen that Zone A represents urban areas,
and the households in this zone raise mainly goats.

The popularity of

goats in this area can be attributed to the advantages of this animal,
for it is small enough to be kept in houses, has limited feed requirements,
and needs minimum care to maintain.

Zone A therefore has a kind of sub-

sistence economy, producing milk within households for individual consumption despite the fact that it is the market centre;

this is a common

phenomenon allover, the urban areas in the country and has resulted from
the lack of reliable commercial sources of milk.
Cattle can only be maintained in Zone B - the arable areas - because
desert ranges (Zone C) are too poor to support these animals.

The fatten-

ing and finishing aspe6t of sheep production, with its reliance on
2. Chisholm, M., Rural Settle;nent and Land Use, (London; Hutchinson Univ.,
Library, 1973),p.~O
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Fig:6·2
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intensive feeding, is also practised in this zone.

Intensive production

of meat and milk in this zone is very much a matter of economic choice,
based mainly on the joint function of inherent production costs, trans-·
portation costs, demand, and livestock response to inputs, which are
costly.
Zone C represents desert ranges which are largely utilized by
camels and, to a lesser extent, by sheep and goats.

The poor state of

most of the ranges and the large distances that have to be covered by
animals in order to find food makes the camel the ideal animal for this
zone.

Camels when found in Zones A and B are usually for transportation

or have been brought to market for sale.
This specialization in animal land use is due mainly to the kind
of resources or opportunities provided by each particular type of animal
and ~and.

The .three land types or zones provide comparative .advantages

in the form of vegetation, fodder or housing for some particular type
or types of animal and these have the complementary advantage of being
able to adapt to a particular zone and to utilize it more efficiently.
Thus each of these zones tends to specialize in the animal type for which
it has the greatest advantage (Fig.6-2a).
The validity of the existing relationships between animals and
land use, and the theoretical delimitation of the three zones

sho~m

Figure 6-2a have been supported by the discussion in Chapter Five.

in
It

should be recalled that in Chapter Five, the different geographical techniques used to analyse the animal regional specialization and concentration (LQ, CL, CS, Animal Ranking and Combination regions) all indicated
indirectly the existence of a pattern of animal land use specialization
in the country.

It is necessary to illustrate this specialized land use

using all the available fact~.

Thus this chapter will use a statistical

approach to see to what extent this pattern of specialization does exist.
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Although statistical relationship is only part of the picture, it"is
of great value as an aid to analysis in that it illustrates the problems
in precise terms.

The coefficient of correlation is a very useful measure

for our purpose and will be the main tool used in the following section.
6.3.1 Correlation between Animal Types and Land Uses
The degree of correlation throughout the country between the regiona1 population of each type of animal and the regional variations in
the size of areas that are found under cultivation support the earlier
pattern of animal land use specialization.

The Spearman Rank Correlation

Coefficient (rs) is used in this study, 3 to detect the relationships
between the four animal types

(catt~e,

camels, ,sheep and goats) and the

- four types of land uses (arable areas, fodder" areas, irrigated areas and
areas of permanent crops).

The data was derived from the 1970/71 MAW

census as shown in Appendix 6-a.

The matrix shown in Table 6-2 shows

the degree of correlatioJ and the significant relationships between these
animals and land uses.

The significant positive correlations are illu-

strated in Figure 6-3 which shows that cattle, sheep and goats correlate
with cultivated and forage areas at the 0,01 level,4and this Ineans a
strong association between these variables, indicating highly specialized
animal land use.

This significant relationship in the case of cattle is

expected because, as has been stressed earlier, cattle can only be raised

3. The coefficient of rank correlation was introduced by Spearman, who
showed that:
6!:D2
P =
2
n{n - 1)
where D is the rank difference and n is the number of,pairs. Theakstone,
W.H.,
and Harrison, C., The Analysis of Geographical Data, {London;
Heinemann Educational Books, 1971),pp.80-8l
4. The significance of Spearman's rank correlation is tested for a sample
of any size having not less than 10 paired values by the use of the "t"
table available in statistical references and based on the formula:
t a:

rsA

l-r
11oreover the 0.01 and 0.05 levels simply mean that there are only 1 and
5 chances in 100 that a coefficient as high as these would occur from
randomly paired data. Hammon, R., and McCullugh, P.S., Quantitative
Techniques in Geography, {Oxford; Clarendon Press, 197 /f),pp,l96-213
and p.301

Table 6-2.
Correlation Matrix of Animal Types and Land
Use
Variables

I

~

2

1

1. Arable areas

1.000000

2. Alfalfa areas

0.909091

3. Irrigated areas

0.~36364

-/(

+

4. Permanent crops 0.272727

3

T~

4

6

5

7

1.000000
0.706294+

1.000000

0.027972

0.426573

1.000000

5. Cattle

0.804196*

0.867133*

0.468531

-0.132867

1.000000

6. Camels

0.356643

0.391608

0.104895

-0.321678

0.587413+

1.000000

7. Sheep

0.664336+

0.804196*

0.846154*

0.013986

0.699301+

0.440559

1.000000

8. Goats

0.54545s+

0.762238''(

0.510490+ -0.258740

0.734266*

0.363636

0.776224*

Notes

8

1.000000

* correlation at· the O.Ol-level of significance

+ correlation at the 0.05 level of significance
Source:

Based on Appendix 6-a, see also footnotes (3) and (4)

.-

\0
\JI
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in cultivated areas, thus the (!!) coefficients for cattle in cultivated
and forage areas are higher than those for other animals, amounting to
almost 0.80 and 0.87 respectively.
In the case of sheep and goats this significant relationship is
attributed to two factors: (a) the sheep more than any other animal is
well integrated into both pastoralism and farming, the former concentrating on breeding and the second on fattening and finishing sheep for
market, and (b) goats are usually maintained in urban and rural households, and because these are located within or close to arable areas,a
high correlation of over 0.50 and in the case of fodder areas over.O.70
is natural.
Moreover, the high degree of correlation that these three animals
(cattle, sheep, goats) have with arable areas is reflected in the degree
of association these animals have with each other, for goats and cattle'
correlate at the C.Ol level and the correlation bet~~en sheep and goats
is at the 0.05 level (Table 6-2).
The correlation of the camel with the other' seven variables cannot
be taken as a direct indication of-the degree of, association this animal
has with these variables because (a) the information in Appendix 6-a is
derived only for the agricultural areas (Chapter 5) and camel estimates
for these areas represent only a small fraction of the national camel
population, which is largely found

~n

desert areas, and (b) there is no

regional animal census for the country as a whole.

However"the.degree

of association' the camel has with the main three land types or zones
-

(Fig.6-2a) can be deduced indirectly and partially from the low correlation values camels have with arable areas indicating a low degree of
association between camels and these areas.

Furthermore, the pastoral

system accounts for almost 83% of the camel population in the country
(Chapter 5) and this supports the fact that camels are largely assqciated
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with and specialized in the utilization of Zone C or the desert area.
Finally, two important observations must be made concerning Table

-

6-2:

the first is that the rs for permanent crops and animals indicates
.
low values for sheep and is negative for the others, and such results
are in opposition to the common observation that animals kept in rural
areas are confined to farms with trees, mainly date palms, which can
provide them with shade as they graze.

It is inadvisable to take the

results 'of Table 6-2 too far, but such low correlation values can be
attributed mainly to the large agricultural areas in the south-western.
part of the country, and especially to Jizan, for these have few trees
or permanent crops, as shown in Appendix 6-a, and at the same time they
have more areas of temporary crops;

this must exert an influence on the

picture as a whole.
6.4 Livestock Production Systems
As

shc~n

(

in Figure 6-4, on the basis of the two criteria elaborated

above, there are three main systems; pastora1:l.sm, livestock farming and
household animal raising.

As shown in Figure 6-4, each system is specia-

lized in maintaining certain animal types and each system is specialized
in utilizing certain types of land.
Pastoralism specializes in maintaining camels, sheep and, to a
lesser extent, goats, and involves the use of range lands.
farming is of two types:

specialized and mixed.

Livestock

The first is a recent

development aimed at the commercial production of milk and meat by the
intensive feeding of cattle and sheep.
form of livestock farming;

Mixed farming is the traditional

animals are raised as a secondary activity

to that of crop production and also to provide milk and meat for the
farmer himself, the surplus sometimes being sold.

Livestock farming is

an arable activity based on the utilization of irrigated fodder crops.
Household animal raising is an ancient tradition aimed at the production
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of milk for household needs, and goats are the main animal maintained.
Camels and cattle are the only animals that are specialized, that
is each type is largely maintained under one system and not substantially
raised under other systems.

Camels are mainly maintained by pastoralism

and cattle are raised only under livestock farming conditions.
6.4.1 Stratification and Over-lapping
Sheep and goats are common animals in all three systems.

It is

for this reason that the production of these two animals displays two
prominent characteristics.

The first could be identified as a stratified

pattern, the second as an over-lapping pattern.
Stratification indicates a situation where a larger part of the
sheep raising is being done
irrigated areas.

00

ranges, and the finishing is done in

The market preference throughout the country for mutton

and lamb and the traditional integration of sheep in arable areas has
encouraged the stratificJtion of sheep rather than cattle (for which ranges
are unsuitable) or goats (Whose meat is not generally prized).

Strati-

fication in the case of sheep takes place between ranges and arable areas,
hence it is theoretically assumed to be located in a buffer Zone D between
Zones Band C on what can be identified as the Arable Range Fringe
(Fig.6-2b).
Goats are the speciality of households, and.since households arc
dispersed and found in ranges and arable areas, goats are thus also dispersed.

It is for this reason that the dispersal of goats, grazing or

feeding with other animals on all land types over the entire country,
creates an over-lapping land use situation.

Such a situation is not con-

sidered a stratification feature for the following reasons: (a) goats
are found on all types of land competing with specialized animal~ (camels,
cattle and sheep) (b) the goats' use of ranges has been rightly considered in certain cases a misuse that encourages over-grazing of vege-

'.
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tation and plants (c) although goats compete with specialized animals
on ranges and farms, they produce meat and milk, as do other animals,
with no obvious advantages.

In any case milk is produced by sheep as

a by-product to meat and by cattle and camels as a main product.

The

goat is only ideal for households (in settlements or deserts); this
animal has a clear advantage in its small size and consequent lower food
consumption and limited demands for housing and care:
Over-lapping is different from stratification, not only because
of the commercial significance of the product produced, but also because
it cannot be delimited to a certain zone.

It is not located in a spec{fic

area or delimited by a theoretical boundary.' Goats are found in households within the three main zones, and as an over-lapping animal with
cattle, camels and sheep on ranges and farms (Fig.6-2c).
6.4.2 Essential differences among Livestock Systems
·The three livestock production systems (pasto!"alism,' livestock
farming and household~) display major differences.

These main.differ-

•

ences are outlined in Table 6-3.

Although the housel}.old system is ancient

it is unlikely to survive because, as reliable sources of milk become
availa~ie, (i.e. dairies and reconstituted milk) this system will grad-

ually vanish, especially in urban areas.

This system will be discussed

as·a part of livestock farming (Chapter 7), because as a household
activity it is located in or around. arable areas and derives its fodder
from these areas.

Therefore, the most important systems to elaborate

in. this part are pastoralism and livestock farming.

The traditional

separation of these systems from each other has accentuated the inherent
differences between the two systems and maintained their isolation.
Among the most outstanding differences shown in Table 6-G are
three.

The first is the cultural background behind each one of them:

Pastoralism is practised by al-Badiah, while livestock farming relies
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on sedentary farmers.
location:
culture.

The second is the difference in their spatial

one is an outer and the other an inner form of livestock agriPastoralism is the outer system, traditionally permitting the

use of areas located beyond the cropped areas.

It is a mobile type of

animal herding with no permanent means of confinement, and requires considerable space per animal unit.

On the other hand livestock farming is

an inner form of livestock raising, practised within'cropped land and
based on animal confinement by some type of housing'.
The last major difference is economic, and involves the kinds of
resource used.

Pastoralism constitutes the sole economic means of those

who practise it and is based mainly on the utilization of-natural range
land for animal feeding;

On the other hand traditional livestock farming

constitutes a partial source of income for the majority of farmers, and
on the whole relies on irrigated crops, by-products and supplementary
industrial products.
The following t~o chapters are an analysis of the nature of these

•

two main livestock production systems and their basi~ problems in Saudi
Arabia.
Table 6-3
Essential differences among the Three Systems
Factors

Pastoralism

Livestock Farming

Households

Fodder

Range vegetation

Irrigated fodder
and supplements

Feeding systems

Grazing

Zero grazing

Purchased
fodder
, Zero
grazing

Protection

None

Housing

Housing

People involved

al-Badiah

Farmers

Members of
household

Main animal types

Camels

Cattle

Goats

Land use

Ranges

Irrigated areas

Houses

Hilk

Subsistence

Subsistence and
commercial

Subsistence

Heat

Commercial

Commercial

Subsistence

Economic aspects
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CHAPTER SEVEN
PASTORALISM
Man in an arid region, constrained by a low rate of rainfall,
persistent droughts, and by a location remote from accessible water resources, can neither cultivate crops nor profitably find activities other
than the utilization of desert vegetation.

Therefore the' Bedwins learnt

to rely almost entirely upon animals and their products.

The animals

in turn are dependent on the natural vegetation of the desert.

On this

basis pastoralism came to be the dominant traditional economy of the
greater part of Arabia, for it is the only form of agriculture that the
ecology in,such an arid area can maintain;

Sauer stated, it is a "derived

form of farming culture in which livestock was an original element".

1

At present pastoralism is not the-dominant economy, but certainly
it is the major 'livestock system in Saudi Arabia.

Pastoralism still pro-

vides the nation t-lith most of the internally produc,c:! a:limal 'products.
In 1971 ranges raised over 60% of the total national animal po,pulation
(A.U.) while livestock farming raised the rest, and over 85%, 64% and
46% of the nation's camels, sheep and goats respectively were supported
by pastoralism (Chapter 5).
Pastoralism today is in a state of decline and there are strong
i~dications

to support this trend.

The first indication has been elabor-

ated in Chapter Three and concerns al-Badiah institution, the main source
of man-power for pastoralism.

This institution has been disintegrating

as a result of the massive and unorganized migration to urban areas.

-

The second is that Saudi Arabia has changed over the past thirty years
from a livestock exporting and self-supporting to an importing nation.
Third, there is 'a disequilibrium within pastoralism as a result of the
misuse of pastoral resources, mainly range resources which are the central
1. Sauer, C.O., Agricultural origins and dispersals, (Net-l York; The
American Geographical Society, 1952),p.97
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element of pastoral activities and it is to this cause that pastoral
decline is largely attributed.

Range resources have been going through

serious stages of deterioration caused by perplexing problems.

An overall

understanding of pastoralism and its present changing state in Saudi
Arabia can only be arrived at through the evaluation of the present state
and condition of range resources and the causes of

their deterioration;

and this is the main subject of this chapter.
7.1 Range Resources
The nature of ranges in an arid country like Saudi Arabia has
aroused either low or high expectations.
fail to grasp their true potential.

Both of these two extremes

Low expectations arise either from

a global comparison of arid ranges with ranges in areas of high rainfall,
or from a mistaken impression based on the meagre plant cover of the
summer season.
from the sheer

On the other hand a high expectation is usua1.1y derived
siz~

of the desert range lands, and from the amazing re-

sponse of desert vegetation to seasonal rains and conservation when provided (Plates 7-1 and 7-2).
However, efforts towards a better understanding of the national
range lands have been made by Saudi Arabia within the last few years
through the utilization of international expertise.

The most important

an.d recent venture in this direction was the Agricultural and llater Resources Survey of 1966-1970, sponsored by the MAW, supervised by F.A.O.,
and carried out by different international consultant groups for the
areas shown in· Figure 7-1.

These surveys, F.A.O. studies, and other

individual investigations have been based on reconnaissance, rather than
on systematic inquiry.

Thus they are of value in so far as they provide

urgently needed, first-hand information for planning purposes.
Gra~ing·lands in the country are of two types;

and pasture lands.

arid range lands

Range lands are lands ll7here the natural plant conununity
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Plate 7-1 Natural range in sound condition with a good
vegetation cover, spared from over-grazing as
a result of its isolation. (30 km. to the south
of Khamsin in W.Dwasir on the edge of the Empty
Quarter . )

Plate 7-2 An excellent range condition achieved by conservation
and ef f ective water management of an experimental area
located in the north of Wadi Arar (Northern Deserts) .
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is composed mainly of vegeta'tion suitable for grazing, and where there
is sufficient plant life to justify use at least during those periods
when adequate moisture is available.

These ranges make up most of the

country and for the most part they cannot be cultivated due to erratic
scarce rainfall, rough topography, soil adversities or other restricting
factors.

On the other hand pasture lands are lands where vegetation is

produced for year-round grazing.

This type of land is limited to around

1.7 million hectares and located in the rain-fed areas in the south-west.
The total area of Saudi Arabia is around 220 million hectares, of
that area there are around 215 million hectareG classified as grazing
areas.

Only around 0.24% of the national land is cultivated arable land,

rain fed,and forest areas, and the rest around 98% ,is rar.ge lands (Chapter
"

6);

34% of this range land is classified as barren areas of very limited

gra~ing

value" the rest is of potential'grazing value only on a seasonal

basis.

Environmental variab,les decide the availability of grazing in

these ranges.

Not all ranges receive rain every season, and the,amount

of rain in anyone season may be insufficient to generate vegetation.
Variations of this nature are the result of the low rate and uneven
distribution of rainfall.
less than 100 m.of rain.

Over 90% of the country is estimated to have'
This small amount of rain is, moreover, un-

evenly distributed within the period of the rainy season and in location.
7.1.1 Vegetation and Range Sites
All of the Kingdom of Saudi Arabia, except the Asir Mountains,lies
within the great belt of desert which extends from the west coast of
North Africa 6,000 miles eastwards to the Indus Valley, and constitutes
a natural geographical unit with a single range of terrain and climatic
conditions.

The types of vegetation in this area are also similar and

most of the area supports at. least some vegetation during certain seasons
of the year.

The south-western highlands of the country are classed as
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part of the East African Highlands floristic region and not as part of
the .desert.

True forests of JuniperUuniperus procera) and wild olive

(Olea chrysophylla)cover parts of the higher slopes of Asir.
The vegetation consists of small annual herbs or small shrubs,
true trees are rare, and with the exception of Asir there are no forests.
A great part of the vegetation is xerophytic and will grow in places
where the water supply is scanty, or where there is physiological drought.
Some are tolerant of drought, while others are drought-evading.

Vege-

tation is frequently sparse and widely spaced, with areas of bare soil
between the patches of plant cover.

Most of the species seem not to

have originated in the area but to have migrated from adjacent regions.
The number of vegetational species is small.

2

The Eastern Province

of the country does not have more than 370 native plants as compared
to the smaller L'ebanon-Palestine area which has approximately 3,500
species.

3

However, the total national number of

they comprise a vast resource in the country.

pla~ts

is large and

Over six hundre? plants

have been named and listed in the MAW Range Management Handbook. 4

It

is believed that several hundred plants were not found in 1965-66 when
the Resource Survey was conducted.

Most of these plants were not found

because some plants were missed as a result of the' reconnaissance
o~

the surveY,and others were over-grazed.

charact~r

Table 7-1 lists the most

important forage plants in Saudi Ar.abia, including the adopted foreign
grasses, native grass-like plants and the palatable native shrubs.
Vegetation species in the country vary greatly from one geographical
area to another according to the variation in soil, top-ography and climate.
Any major geographical area in the country, for example, the coastal
plains, the Asir mountains, the Harnmad deserts in the north or the Nufud,
2. Aramco, Ararnco Handbook, (Dhahran; 1968),p.198
3. Ibid., p.198
4. Allred, B.t~., Range Hanagement Handbook for Saudi Arabia, (Rome;
F.A.O., 1968),pp.115-155
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Table 7-1
Most important forage plants in Saudi Arabia
1. Aeluropus lagopoides
2. .Aristida plumosa
3. Cenchrus ciliaris
4. Cymbopogon schoenanthus
5. Cynodon dactylon
6. Hyparrhenia hirta
7. Lasiurus hirsutus
8. Panicum turgidum
9. Paspalum distichum
10. Pennisetum divisum
11. Phragmites communis
12. Poa sinaica
13. Saccharum spontaneum
14. Sporobolus marginatus
15. ·Themeda triandra
16. Medicago sativa
AdaEted Foreign Grasses
17.

Panicum antidota1e
PanicuOl maximum
19. Agropyron elongatum
20. Sorghum Sudanense
Native Grasslike Plants
21. Crperus eonglomeratus
22. Juneus aeutis
23. Juncus maritimus
Palatable Native Shrubs
24. Achillea fragrantissima
25. Anabasis setifera
26. Artemisia herba-a1ba
27. Artemisia monosperma
28. Atriplex bracteata
29. Atrip1ex leucoclada
30. Ca1ligonum comosum
31. Capparis decidua
32. Commiphora myrrha
33. Ephedra alata
34. Ha1oxylon persicum
35. Haloxylon salicornicum
36. Indigofera spinosa
37. Lycium persicum
38. Leptadenia pyrotechnica
39. Maerua crassifo1ia
40. Ochradenus baccatus
41. Rhanterium eppaposum
42. Sa1sola baryisma
43. Sa1so1a foetida
44. Sa1so1a forsha1ii
45. ·Sa1so1a tetandra

lB.

~

....

Source: MAW Range Section 1974

"
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has different ranges that exhibit a uniform plant community and display
significant differences from other areas.

The spatial variation in

range resources from one area to another in the country is distinguished
on the basis of range sites.

A range site is a specific area where

characteristics can be recognised and described by the uniformity of
the vegetation available.

The vegetation of one range site is different

from that of another, and the degree of the variation between one site
and another depends mainly on the geographical location of the sites.
The vegetation of range sites that are located in different geographical
areas is clearly recognizable, hence every site unit shows different
types of vegetation.

On the other hand it is very difficult to distin-

guish between range sites located within one area and exhibiting similar
soils, relatively uniform topography, and gradual changes in climate,
because changes in composition and types are also gradual.

Therefore

range sites are se intermingled that their separate tiel imitation is not
practical or meaningful.
•

The preliminary map shown in Figure

7-2

(back

cover) shows the location of the major range site un~ts in the country,
the type of soil, vegetation and the climatic. character of each site unit
and indicates that the major range sites are (a) rock land and mountainous sites (b) sand and dune sites (c) Red Sea coastal plains and (d) wadi
bO.ttoms.
(a) Rock land and mountainous sites. are concentrated along the western
coast of Arabia extending southward from al-Agabah in the north-west
to the border with Yemen in the south-west.
the Red Sea by a thin coastal area.

The site is separated from

Also this site is found. in a

scattered pattern in the south-west and north-east of the country.
of this site is of granitic and metamorphic rocks.
there are some colluvial deposits that support

Most

In the lower slopes

vegetation.

Mountains

of high altitude south of Taif are of a very rugged relief-granitic

210.
lithosolic soil - of rock debris mixed with fine sandy and loamy weathered
products., In Asir area the soils are sandy or gravelly and the mountains
blend into rolling plains.

Annual rainfall varies greatly from as low.

as 30 mm.in the north-west to an average annual rainfall of 300-500 mm.
'in the sub-humid areas of an elevation of 1,800 to 3,000 m.in the highest parts of the mountains located south of Taif.
the major part of the site varies greatly.

The vegetation of

Areas in the north-west have

a vegetation which is largely limited to cracks and low places of a low
range land value.

In the north central parts of this site some annual

plants grow during favourable rainfall.
scattered and discontinuous.

On the whole, vegetation is

The most common plants are Rhanterium

epappcsum, Rhazya stricta, Gymnocarpos decandrum, Acacia tortilis,
Indigofera spinosa, Lycium persicum and Acacia ethaica.

Mountains of

high altitude over 1,800 m.south of Taif formthe major part o~ the forest
area in the country and the most common species are: Juniperus proc~,
Olea chrysophy11a, Cynodon docty1on and Tricho1aene teneriffae.
(b) Dune and sands sitE's are the most connnon in the southern, northern
and central areas of the country.
scattered vegetation.

This site is characterised by poor

Vegetation is sparse and seasonal in character.

The most common plants are: Cyperus cong1omeratus, Mo1tkia ciliata,
Salsola tetragona, Calligonum comosum, Scrophu1aria hypericifolia, and
Panicum turgidum.

Anriual rainfall is usually around 50 mm.and less

than 100 mm.
(c) Red Sea coastal plains.
the Red Sea.

This site is located in varying widths along

Coastal plains are at their "lidest in the ·southern part of

the Red Sea coast at Tihana.

The soil is generally sandy, loamy, gravelly

or pebbly alluvia in the central parts of the plains, relief generally
is negligible, and soils are mostly sandy wind blown materials layered
over pebbly silt, loam or gravelly substratum.

Vegetation is quite vari-
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able.' The most common plants are Panicum turgidum, Acacia tortilis,
Aristida mutabi1is, Dactyloctenium sindicum.

Rainfall varies from as

low as 30 rom in the north to 200-500mm. in Tihama area.
(d) Wadi bottoms.

This site is scattered allover the country with

larger concentrations in the south-west and north-east.

Soils are ex-

treme1y variable, pebbles, gravel, sand, silt and clay.

Most of the wadis

have heavy vegetation after rain.

Vegetation types are relatively

numerous and the most common are: Ziziphus, Leptadenia, Tamarix, Panicum
turgidum, Artemisia herba-alba, and many others.
7.2 The State of Ranges
On the whole the Kingdom's

ra~ges

are deteriorating rapidly.

This

situation has been strongly emphasised by range experts of F.A.O. and
others.

All the Agricultural and Water Resource Surveys (1967-1970) of

the six areas expressed the same opinion.
went so far

a~

to

declar~

Allred, an F.A.O. range expert,

that:

Saudi Arabia's immemorial grazing lands, which have supported
a hardy race of pastoralists for hundreds of years, face certain
extinction unless immediate steps are taken to halt the destruction
of the perennial range plants before they are destroyed by
over-grazing, fuel gathering and farming. S
There are three main range aspects that can be examined to illustrate
the extent of the depletion of the ranges in Saudi Arabia. 'They are:
range condition, the ranges' carrying or grazing capacity, and the comparison between the animal population grazing at present with what could
be carried if ranges were improved.
7.2.1 Range condition
Range condition is the state of health or productivity of both the
soil and forage of a given range, in terms of what it could or should be
under normal climatic conditions and the best practicable management.
In the case of Saudi Arabia there are four classifications that are used
5. Allred, B.W.,

oP.cit~,P.1
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by range experts to evaluate range conditions, and these are based on
the degree to which the composition of the present plant community has
departed from that of the climax plant community.

They are:

good, fair and poor as shown in the following Table

excellent,

7-2~

Table 7-2
Range Condition Classes

% of present plant composition

Condition class

to that of the climax for the
site
Excellent-

76-100

Good

51-75

Fair

26-50

Poor

0-25
Source:

MAW

On the basis of this classification, the Resource Survey (1967-1970)
attempted a general classification of the condition of ranges in the six
areas (Fig.7-1).

I

The consultants contracted for the

~urvey

were three

different western firms, and the areas surveyed varied greatly in their
geographical characteristics from largely desert areas, as in areas I,
V and IV, to largely mountainous semi-desert areas as in area VI and -the
western parts of areas II and III.

Therefore the parameters used for

classification of the range condition classes were not standardised for
all the areas, hence the variation in the consultants' evaluations was
considerable.
As shown in Table 7-3 below, the survey covered an area of about
126.2 million hectares.

The range land was estimated to be about 120.2

million hectares or about 95.2% of the total area.
As shown in Table 7-4 and illustrated in Figure 7-3 the total range
areas that are considered to be in an excellent condition - that is
having 75-100% of the better and original kinds of vegetation - are
estimated to be about 8.4% of the total ranges in the Resource areas.
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Table 7-3
Ranges in the Resource Area (000 and Ha.)
Range area

Area

Total

I
U,UI

37,500

37,000

98.7

22,600

21,587

95.5

IV

36,200

32,421

89.6

V

10,500

10,498

99.9

19,400

18,645

96.1

Total & Ave. 126,200

120,151

97.3

N .VI )
) VI
S.VI )

%

Source: Different MAW sources
Table 7-4
Range condition classes for the Resource Ar'ea (%)

-Area
I
U,IlI
IV
V
N.VI
S.VI
Total

% of the

total ranges *

Excellent

Good

Fair

Poor
18.0.

30.8

0.5

3.4

8.9

18

1.9

2.9

6.1

7

27

4.9

12.5

'8.7

0.9

1.1

6.7

0.55

0.44

2.6

6.9

1.4

3.1

1.4

31.2

32.6

8.7
11

4.5
100
Source:

8.4

27.8

Synthesized from Appendix 7-a

The concentration of most of the excellent ranges (5% out of the total of

8.4%) in area IV is attributed largely to the consultant's relative system
of classification, ranges heing classified according to the local conditions and maximum productivity of this area, with no regard to the other
areas.

This weakness has developed as a result of the lack of continuous

supervision to enforce a common method of compiling agro-economic data,
and this has resulted in each consultant applying its own approach and
method.

This weakness has been clearly noted by the Stanford Research

Institute (SRI):
~~

Total ranges in each area as compared to that of the total area of the
Resource Survey.
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The lack of a consistent set of standard definitions was
one of the most disappointing features,of the Survey Reports
This lack led inevitably to considerable difficulty in
rationalizing and comparing the results of one survey with
another. 6
Areas I, II, III and V have very fcw range sites in an excellent condition.

The lack of ranges in excellent condition in area VI, is also

to be attributed to the consultant's rigid classification.

However, if

compared to other areas, the southern part of area VI would have better
ranges as a result of its higher altitude and higher rainfall.
The Resource Area has around 31% of its ranges 'classified as "good".
With the exception of area IV, whose results were exceptional for the
reasons explained earlier, all areas have very small percentages of their
ranges in that condition.

The rest of

~he

ranges, almost 60% of the

total range area, are in a fair or poor condition, having only 0-50%
of their original plants.
in this condition.

Areas I, II and III have most of their ranges

Only the .southern mountainous part of areaYI does

not have ranges in a poor condition, and that is because of

thei~

higher

altitude, which allows a higher rainfall and prevents lowland pastoralists from bringing their animals to the area.
On a national basis the MAW estimate of the condition of the national ranges seems to be more pessimistic than that of the Resource
Survey classification.

As illustrated in Figure 7-4 about 5% of the

country's ranges are in excellent condition, 10% in good condition, 25%
are classified as fair and 60% are in poor condition.

Such a state was

attributed to the fact that many ranges had lost most of their good perennial plants and only in wet years did they acquire some short lived
annuals that soon withered and blew away.

There is a very strong indi-

cation that many shrubs have disappeared completely and the MAW specialists
neither confirm nor rule out ·such a suggestion because a complete vege6. Macking, L.J., Evaluation and use of Area Resources Surveys for Agricultural Development in Saudi Arabia, Special Report No.1., (Menlo Park,
California; SRI, 1971),p.7
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tation survey has never been carried out.

7

However, an MAW Report" has

stated that Salsola panicifolia, known locally as Rothah,a very desirable
grazing shrub usually found mainly in a wadi in Arar named after the
shrub and called Rowithiah, will soon disappear.

It was estimated that

only 1% of the original shrub population is now left in the wadi.
7.2.2 Grazing capacities
A precise estimate of the grazing capacities must take into account
the rating of a complex number of factors.

The most important are the

soils, topography, trees and palatable shrubs, condition (resulting from
erosion or a growth of" undesirable plants) and rainfall.

Unfortunately "

an accurate rating of this kind is not available for the country's ranges.
Therefore the potentialities of the ranges are largely unknown.

However

the limited knowledge available indicates that the national range land's
grazing capacity is

~ery

low, as indicated by the siza?le number of

hectares devoted to an ahimal unit.

This situation can be illustrated

by the evaluation and comparison of a range's stocking rate, grazing
capadty and potential grazing capacity.

The stocking rate is,the number

of hectares devoted to an animal unit grazing at the time of the survey.
The grazing capacity is the present ability of a range unit, exclusive"
of years of severe drought, to give adequate support to a constant number
of animal units for a stated period each year without deteriorating, and
it is expressed in numbers of hectares per animal unit.

The potential

grazing capacity is the grazing capacity at its best vegetation state
or climax, and can only be attained if ranges are conserved, rested and
maintained.
The comparison between the stocking rate with that of·the grazing
capacity for the Resource Area's ranges at the time of the survey (around
1967-68) as sho~~ in Table 7-5 and illustrated in Figure 7-5 indicates
7. MAW Range condition' in the Eastern, Northern and Central Area,
(Arabic), (Riyadh; MAW, 1962),p.l6
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Fig.7-5THE STOCKING RATE, CARRYING CAPACITY AND POTENTIAL
CARRYING CAPAOTY FOR THE RESOURCE AREAS HAlAUY
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Source: Tobie 7-5
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clearly that areas I, II and III are carrying more animals than the
grazing capacity allows.

For example, area I is at the time of the

survey devoting 27.4 hectares per animal unit, while the grazing capacity is so low that it allows no less than 37 hectares per animal
unit, and the case is similar for areas II and III.

Thus in the case

of areas I and II and of area III a state of over-stocking is obvious,
with a net deficit of 9.6 and 7 hectares respectively.

What seems to

be a slight case of under-stocking in areas V and IV is attributed mainly
to the fewer animals in that area as a result of the decline in al-Badiah
and the expansion of the urban areas.

Only area VI seems to be clearly ..

out of danger of being over-stocked, with a positive net difference of
as much as 7.6 Ha/AUY;

this is a result of the higher altitude of most

of the area, which permits higher rainfall and prevents desert pastoralists from migrating ,to the area.

t,

';

I

These estimates are average and highly general, and they conceal
a great deal of regional variation.

For example in area VI, ranges

may have anything from a high grazing capacity of almost seven Ha/AUY
in range sites of moderately deep sand veneers located in the southern
region, to as high as 2,000 Ha/AUY for range sites of gently rolling
terraces located in the northern region of area VI.

8

The comparison of the present grazing capacity with the potential
grazing capacity as illustrated in Figure 7-5, indicates that the
potential grazing capacity in all of these areas, (if it could ever be
attained) could feed more animal units/hectare than that of the grazing
capacity, and this also illustrates the very low present grazing capacity of these ranges.

As sho...m in Table 7-5, if the ranges in areas

I-VI were allowed to attain their potential grazing capacities their
carrying capacity would be improved by as much as 49, 56, 30, 28, 35.7
8. Kingery, C.E., op.cit., p.35
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Table 7-5
The present ~tocking rate, grazing capacity and ,the
potential total carrying capacity of the Research
Area Ranges - in Ha/AUY %
(2-3)x 100
2
1
2
1-2
3
2-3
Resource
Area

I
11,111

IV
V
VI

P.S.R.
(a)

Net .Diff. Pot.G.C.
(c)

Net .Diff.

Possible % P.G.C
improvement

27.4

37

-9.6

18.8

18.2

49.2

20

27

-7

12

15

56

17

16

1

64

60

4

16

Ave.

P.G.C.
(b)

21.2

11.2
43.2·

4.8

30

16.8

28

8.4

7.6

5.4

3.0

35.7

19.3

1.9

11.6

7.7

40

(a) present stocking rate, (b) present grazing capacity
(c) potential grazing capacity.
Table 7-6
Animal population on the range and the prese~t
range carrying capacity in A.U. for 1967
,

Area

A.U. on ranges

Ran~e

capacity.

'l"~

Net .diff.

,'

%

1,350,365

1,000,000

-350,365

-35.00

1,079,350

799,519

-279,831

-35.00

1,907,130

2,026,327

119,197

6.0

164,039

174,975

10,936

6.3

VI

1,165,319

2,219,655

1,054,336

47.5

Total

5,666,203

6,220,476

554,273

9.0

I

II,III
IV
V

Source:

'

Synthesized from Appendix 7-a

..
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and 40% respectively.

This situation indicates vividly the obviously

deteriorating state of ranges in all of these areas, so that more hectares
are at present being devoted per AUY to overcome the low production.
Another illustration of the extent of the depletion of the national
ranges is the contrast between the present animal population on a range
and what the range can safely carry if

conserve~.

As shown in Table

7-6 and as illustrated in Figure 7-6, areas I, II and III at the time
of the survey were maintaining almost 35% more animal units than the
ranges can carry, while areas IV and V-were barely within the limits of
the range carrying capacity.

Area VI is the only area which is sub-

stantial1y under-stocked,by as much as 47.5,and as explained earlier,
that is because of its high altitude.

Theref~re, with the exception

of area VI, all these areas are over-stocked because they have more
animels than'they should or because they are close to the limit of their
ranges' carrying capacitY., which is anyway very low compared to the
potential carrying capacity.
Table 7-7
Animal population on the range and potential 'carrying capacity
Areas

Present A.U.
on ranges

Potential
capacity

Net .Diff.

%

1,000,000

1,968,085

968,085

96.8

799,519

1,798,915

999,398

125

IV

2,026,327

2,894,752

868,425

43

V

174,975

243,021

68,046

39

2,219,655

3,452,796

1,233,141

55.6

6,220,476

10,357,571

4,137,0'95

66.5

I
II~III

VI
Total

Source:

Synthesised from Appendix 7-a

As shown in Table 7-7 if the ranges were allowed to regain their
vegetation

~limax;

a substantial increase in the safe stocking rate

would allow the whole resource area to carry more than 10.3 million animal
units rather than the six million animal units that are now carried,' and
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this amounts to a national improvement of almost 6710 over the carrying
capacity at the time of the survey.

Moreover all the areas would gain

substantially with an improvement of as much as 97% for area 1,'125%
\

,.~

C"

,

for areas II, III and over 55% for area VI.
Finally, the previous evaluation of the state of ranges, their J
conditions, capacities and stocking rates indicates that the state of
ranges is static in a few areas but largely deteriorating allover the
country and the states of over-grazing and over-stocking are the rule
rather than the exception.

The most pressing question is, can this

state of over-stocking be defined nuwerically?

In other words what

percentage of the present population of range animals. is over or above
the range carrying

c~pacity?

The answer to this question is vital be-

cause it will. indicate the degree of over-stocking in definite terms.
Unfortunatel:y the answer on a national basis is impossible. even to
estimate, because as alr/eady shown in Chapter Five there are no comprehensive national estimates for animal population.

There are no complete

and comprehensive national surveys for desert vegetation, their nutritive
value, quality and above all their production/hectare.

Therefore an

answer to the previous questionsis beyond the available knowledge at
present.

However on a regional basis an answer might be attempted from

the results of the resource surveys and subsequent follow-ups carried
out by the Central Planning Organization for some areas} specially for
area I, the northern area (Fig. 7-1)

~lhich

has been emphasized - in this
'.

study - as a case study.

Parsons Basil's consultant assessed the state

of the northern ranges in 1966-67 by both ground and air
estimated that over-stocking averaged 90%. 9

surveys and

In 1974 the same area has

been surveyed by the Economist Intelligence Unit (EIU) on behalf of the
CPO and they found that within the whole regi~nthere are some smaller
9. EIU, Socia-economic Development Plan: Northern Region of Saudi Arabia,
Technical Report, Annex Ill; Productive Resources (Riyadh; CPO,1974),
pp.16-17
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areas where range conditions vary significantly from the average for
the region as a whole.

However most of the range sites are poor, or'very

poor, and only the very few are fair and none

is good or excellent.

For the whole northern region;the EIU assessment for the condition of
ranges in 1974 was more severe than that of Parsons Basil in 1967.
shown in Table 7-8 below over-stocking averaged 110%.

As

In numerical

terms the ranges in that area can only carry 174,000 A.U. but they have
over 364,000 A.U. with a surplus of around 191,000 A.U. or over 50% of
the animal units which should leave the range.

The author in his field

work in that area (1974) found that the trends reinforce this sad situation
because (a) there is no unexp10ited range resource remaining in the region
(b) ranges show the results of uninterrupted uncontrolled grazing,
(c) many important plant species have declined in quantity and (d) migrati~n

radii

have widened.

These trends will be elaborated ,later in

discussing the causes of range deterioraticn.
Table 7-8
Estimated range conditions of the northern region
1974 (in A.U.)10
Area in sq.km.

426,000

Est.max. carrying capacity

174,000

Pr~sent

stock carried

364,870

Over-stocked animal units

190,870

Percentage over-stocked (%)

110

7.3 Major causes of Range Deterioration'
Environmental factors have often been blamed for the deteriorating
state of the Arabian range lands.

Certainly climatic variations, low

erratic rainfall and,droughts contribute to this situation.

However, they

are not the whole reason, as Drabbs noted:
Saudi Arabia is a desert country and according to known history
has been'desert.for centuries. It is safe to assume that the
country has been subject to periodic droughts over the years.
10. Ibid.
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It also follows that if droughts were the main factor in the
deterioration of the range land, they would have been reduced
to bare sand a long time ago. ll
Allred agrees, stating that:
In areaS "far removed from water; where grazing is less severe,
our studies show that no large amount of perennial vegetation
dies out even during droughts such as the recent seven years
dry period in northern and" eastern Saudi Arabia. 12
Butzer is of the opinion that climate in this area has not undergone any
drastic change.

He believes that, liThe bleakness and desolation is mostly

due to deterioration and a catastrophic soil er"osion".

Butzer adds also

that the "so called archaeological evidence does not support a hypothesis
of climatic deterioration in the Near East in historical

time~'

and he

concludes that "there is simply no foundation, in fact, for progressive
-.

"

worl~'.

desiccation in the dry zone of the old

13

The poor state of ranges fn the country has resulted from the action
"

of a chain of factors, cqnstituting a complicated ecological vicious
.::, ....

circle where climate, ulan and- animals and their seasonal movE'ment have acted'"
as the destructive agents.
What has been taking place allover the Kingdom's range land is
that when rain falls, after a period of a few weeks, usually before
c,

t

1~

the plants mature to the grazing state, pastoralists start migrating to
the area.

If the area is easily accessible or has more rain, then a

larger migration of pastoralists will follow.

This situation usually

leads to the migration of more animals than the range can carry.

In the

same range site more than one animal type (camel, sheep, goats) overlaps
to graze the palatable then less palatable shrubs.
the removal of a great part of the vegetation cover;

The consequences are
when the vegetation

is removed, top soil is exposed to the erosive effect of the wind and
flood rains.

The result is an increase in the erosion of the soil that

11. Drabbs, J.R., Improving Range Hanagcment, Report to the Government
of S~udi Arabia, (Rome; F.A.O., 1967), p.3
12. Allred, B.W., op.cit., p.44
13. Butzer, W.K., "Climatic change in Arid Regions since the Pliocene"
in Stamp, D.L., (ed.) A History of Land Use in Arid Regions, (Paris;
UNESCO, 1961),p.45
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had been started by the excessive removal of the vegetation.

This

,

in turn destroys even more vegetation, and so on, creating a vicious
circle.

This cycle has been in operation for a long time, but has been'

accelerating in the last 30 years with the advent of the roads, trucks
and water wells.

The scale of destruction has been

s~

severe lately that

the lack of immediate remedy might lead to disaster, with some ranges
becoming unproductive for ever.
This worsening situation has evolved as a result of numerous
causes that could be sub-grouped under six main factors: (1) scale of
the seasonal migration (2) political measures, (3) changes· in land use
(4) over-grazing, (5) poor water-point distribution, (6) man's misuse
of ranges.
7.3.1 Seasonal Migration
Pastoral mobility is so basic that the whole cultural make-up of
pastora1ists is based on being
to one location.

~ ~~,

with no permanent attachrr.ent

The. causes of this mobility are two interdependent

factors; one is alimental and the other is climatic •. The alimental reason
for this mobility is the search for vegetation.

In turn the availability

of vegetation is controlled by climatic variables. ' Because climatic
changes are seasonal in nature, migration has come to be seasonal too.
Also because ranges are large in scale, have light vegetation cover and
are far apart, the move to other ranges within or beyond a particular
area is a daily and seasonal activity which necessitates the concept of
the pastoral move.

This seasonal grazing move is a sporadic phenomenon,

and involves a round trip of annual occurrence.

In Saudi Arabia the

seasonal migration takes two forms, one horizontal and the other vertical.
The first is the most common, while the second is limited to the mountainous south-western part of the country.

This discussion will focus

on the present character of seasonal migration as a cause of range
deterioration.
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The schedule of the seasonal migration:
end of the summer season.

The migration commences at the

Usually by the middle of October, pastoralists

leave the summer camps and start their annual move.

The traditional

signal for this is the appearance of the star Suhil or'Canopus which to
pastoralists signals the end of the summer season and the beginning of
~

- the rainy season.

As the season continues, pastoralists move

their animals from one grazing ground to another, staying long enough
for their animals to graze the available vegetation., The time spent on
a grazing ground does not usually last more than ten days, because its
carrying capacity starts to decline after this period. ,The timing of
the migration follows closely the

s~asonal

change shown in Table 7-9,

which indicates that the timing of migration seems to correlate closely
with the isothermal advance of the average mean temperature for the
Arabian desert, and the rain that does come usually 'at the period of the
I
migration from October to May.
Constant camping and moving ,is spread over the period from the end
of October to May.
tation dries.

In May the temperature starts increasing and vege-

During May pastoralists end their seasonal migration and

start their gradual trip back to their

sun~er

camps.

By early June at

the latest pastoralists have concentrated their camps around the water
holes, and there they remain for the whole period from June to the first
half of October.

They stay with their animals and move only locally.

At present the pastoral density involved in migration is substantially lower than In the late 1930's, when it was reported by Dickson
that vast herds} sometimes amounting to 100,000
grazing from one area to another.

14 at a time, followed the

Figure 7-7 is an areal survey of area

U)made by the MAW consultant in 1966 and indicates three main points;
first, in the summer m~nths of July and August animal concentrations
around water wells are at their highest around the main summer camps of
14. Dickson, H., The Arab of the Desert, (London; Allen & Unwin, 1951),p.251
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Table 7-9
'The schedule of the seasonal grazing migration with a
reference to the isothermal advance of the average mean
temperature (AMTC O) and the monthly rainfall (MRF) for
Qassim* area in 1972
1..

Seasons
~-----------------4

Arabic

I

Duration
Days

English

Months

Schedule of the travel

AMT

NRF
mm

Seasonal move is at

12.5

March

its maximum and range is

18.8

April

at its maximum growth

22.5

The end of migration

27.7

Mid Feb.
Rabi

Spring

90

Mid May
Saif

Kharif

Summer

90

Autumn

90

June

at camp

-

July

at camp

32.9

Aug

at camp

34.0

Sept.

at camp

31.5

Oct.

The beginnlng c! migraticn 26.6

Mid Nov.
Shita

Winter

90

Seasonal migration

Dec.

Seasonal migration

10.2

Jan.

Seasonal migration

10.9

Source: Based on field work in the northern area of Saudi
Arabia, (November 1974) Average mean temperature
and rainfall ~vere derived from Ministry of Finance
Statistical Yearbook,1973

*Qassim
-.

area was chosen because it is a prototype
of a desert range area
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g. 77 SEASONAL MIGRATION IN AREA I IN THE
NORTH OF SAUDI ARABIA 1966
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Sakakah, Annebk, and Hail, while in April of the same year animals are.
,

scattered all around the area for grazing.

Second, it is this area that

used to be the centre of a great migration of over a hundred thousand
animals as reported by Dickson, 15 but now the number of animals involved
is less as a result of the decline in animal numbers and the decline in
al-Badiah and both are caused by the decline in range potentials.

The

third point is that migration becomes more dispersed' and scattered all
around the area as a result of the drilling of numerous water wells and
the introduction of modern transportation which induced the dispersal
of pastoralists around ranges rather than grouping them in one tribe
or sub-tribe.
Recent changes affecting seasonal migration:
migration is based on four main elements;

The concept of seasonal

the dirah or tribal territory,

environmental factors, animal types, and the spatial extent of migration.
To evaluate the present state of seasonal migration, it is therefore
essential to analyse some of the changes that have taken place. within
these four elements.

The seasonal migration of the Ruala tribes in the

northern areas, and the effect of these changes on the extent of their
present seasonal migration routes will serve as an example.
Tribal territory:

The individual ownership of land as a property does

not form part of Bedwin tradition.
space utilization.

A territory is

Territoriality is their concept of
~hared

and held by the tribe.

over, it is a sphere of influence rather than legally owned land.

MoreBefore

the recent emergence of the Kingdom, Arabian Society was divided into
tribal territories which were virtually independent political units as
shown in Figure 7-8.
Traditionally seasonal mig~ation takes place within the tribal
territory.
15. Ibtd.

A territory is usually extensive enough to include water
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Fig.7·8 ROUGH TRIBAL MAP OF ARABIA
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points and pastoral areas.

However, the extent of grazing within. or

outside territories is of an amoebic character, changing shape continuously.
It is seldom well defined, since in years of poor rainfall, the Bedwins '.
range further afield than in good years.

It was in such times that a

tribe might in the past range by agreement or force in territories other
than its traditional ones.

As the British foreign office complained

IIthere is a wide difference between the extreme limits of the tribe's
wandering [seasonal move] and the territory within which it may be pre16
dominantll •
The unification of the country into a Kingdom has induced the disintegration of tribal territories by encouraging the concept of common
land for all.

Such an attitude has been emphasised by the 1953 Royal

Decree which recognized the common use of grazing areas and water points.
This has meant that no tribe can use its traditional rights to prevent

.-

,

others from grazing on their Dirah: Similarly, they can graze on others'
territories.

Such a major chan&e made the areal scale of migration theore-

tically unrestricted; any tribe can range as far as it sees fit.
Climatic factors:

Pastoral activities are affected by climatic variations.

More rain means a smaller scale migration because nearby ranges will
provide enough grazing and hence a further migration is not needed.

Less

or. no rain in an area necessitates a further migration to areas with good
grazing grounds.

The recent successive droughts and their aggravating

effects upon ranges have necessitated further migration, hence larger
scale migration has become common allover the country, consequently
causing poorer ranges.
Animal types:
type.

The scale of migration is largely influenced by the animal

Migration generally affects sheep and camel herds, but only affects

goats to a less

extent~

for goats are kept mainly around tents.

Camels

16. A memo to H.M.King Abdulaziz Ibn-Soud, June 17,1949, in Kelly, -J.B.,
Eastern Arabia Frontier, (New York; Praeger, 1964),p.143
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and sheep have different rates of movement, a different environmental
tolerance~ and different pasture preferences.

When vegetation is re-

latively abundant both sheep and camels can obtain some of their moisture
needs from vegetation.
looking for pasture.

Thus they can be further away from water sources
In winter and spring camels penetrate deep into

the desert for almost nine months, far away from inhabited areas.

There-

fore it is only with camels that the Arabian Bedwin can penetrate the
long bodies of sands in the interior.

On the other hand, sheep are

limited in their movements by their frequent needs for markets and water,
especially in the summer when their watering frequency increases to
every other day.

Therefore the grazing grounds for sheep are much more

narrowly defined than those wandered over by camel herds.

As a result,

(lately) the emphasis on the traditional animal land use specializations
in the herding of one type of animal, either sheep or camels is gradually becoming evident.

Areas close to market amI

usually used by sheep, herders.

r'IClt(,:."

sources are

Areas that are further away in the deep

deserts support camel herds as indicated in Chapters, Five and Six., Thus
the largest camel populations are found in the northern and southern
areas ,(Chapter 4).
Spatial Extent of Migration:

The extent has been greatly increased

notably as a result of the opening of tribal territories, but also as
a result of (a) the recent introduction of the automobile, (b) the
drilling of deep water wells all around the country and (c) the new
international borders.
The automobile, now widely used, has overcome distance and physical
limitations.

Pastoralists can now bring water to their animals or even

transport their animals where they \V'ant (Plate 7-3).

This has given

pastoralists more and better ranges and a larger grazing radius.
The drilling of hundreds of wells allover the desert has released
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Plate 7-3 Transporting animals in cars is becoming a
common sight in the desert (Summan desert) .

Plate 7-4 Traditional shallow water hole: Moured
where pastoralists obtain \\1ater for their
animals. (Khamsin, Wadi Dwasir).

Plate 7-5 Modern deep water holes
used by al-Badia h . Wells
may be left discharging
water for no use. When
visited in 1974 Dec. no
operator was at hand at
this well to control the
flow.

232.

the pastoralists from the restriction to one area or to,a traditional
water point and has also decreased the pressure on water holes.

Now

the Bedwin has more water points with a greater production rate than
hand dug traditional water holes;

the latter used to water around 75

camels a day, while ,the recently drilled wells water as many as 5,000·
camels a day.
~uring

17
the last three decades the independence of the states in

the Arabian Peninsula and the discovery of

petro~eum

have introduced a

more aggresive international aspect of land control.

Claims to valuable

territories are now much more important than before.

Boundary definitions

are based on geographical, ethnographic and historical considerations,
with very little regard to pastoral migration, as Toynbee pointed out:
The new international frontiers which had been roughed out
at Paris, London and San Remo were for the most part arbitrary
lines;' and they ignored ~uch facts of economic geography
as the distribution and seasonal migration of the nomadic
tribes. 18
I
.
The border divided many tradition~l territories into two parts;: one part
stayed with one country, while the other part went to another country.
In some cases (as in the case of the Ruala tribe, which will be,discussed
later) one part of a divided territory had the winter grazing, while the
other included the summer camping area.
in~entionally

For a tribe intentionally or un-

to ignore these new· lines and to return to their traditional

grazing habits meant trespassing in another country and thus committing
an international violation.

Each .country discourages other 'foreign'

tribes from grazing within its borders, and in so doing tries to give

-

its own tribes the monopoly of range resources, and simultaneously to
prevent these resources from being over-grazed by outside tribes.

These

international restrictions on pastoral movements and the consequent loss
of substantial grazing'areas lead to the intensification of internal
17. Abercrombie, J.T., '~The Sword and the Sermon", Nat.Geog.Mag,(1966),p.5
18. Toynbee, J.A., Survey of International Affairs, (London; Oxford
University Press, 1927),p.326
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migration within the Kingdom's borders.

More tribal competition for

ranges and hence poorer ranges necessitate more and further migrations.
The modification of Tribal Migration Routes:

As a result of these changes,

the migration routes were modified, partially altered and enlarged in
scale.

Migration routes in the northern part of Saudi Arabia, specially

in the case of Ruala, present a clear example of the extent of such modifications.
The Ruala tribes are the largest and
Anaza tribe (Fig.7-8).

mos~

important section of the

They used to occupy the eastern part of the Anaza

territory and extend from the tributary villages south-east of Damascus
at the north-western end of the Wadi Sirhan depression to the borders
of the Nafud and the northern most

oase~

of central Arabia.

As with any other tribe, ~he Ruala traditional territory has lost
its political significance, hence they do not prevent other tribes from
grazing in their areas.
tribe~ in the Ruala area.

The .author has se~u Shararat, Sharnmar and other
The Ruala population accepts thie situ~tion

as a natural development accompanying the recent unification of the
country, and they also take advantage of this situation to extend their
migrations to other tribal areas.
A major change that has modified the Ruala migration lines is the
recent demarcation of the boundaries between the country and its northern
neighbours, which has resulted in the divIsion of Ruala territory among
Saudi Arabia, Jordan, Iraq, and Syria as shown in Figure 7-9.

Conse-

quently the summer and sizable parts of the spring and winter areas of
the traditional Ruala territory have become parts of those countries.
These borders have not become completely impassable, however the Saudi
Ruala have been greatly discouraged for three main reasons.
is that the neighbouring countries

The first

do not offer the needed security.

Secondly, these countries have lately adopted measures to protect their

Fig.7·9 RUALA MIGRATION ROUTES

,

5()urctI: Fitlldwork 1974
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ranges from over-grazing, and the discouraging of outside tribes has
been one of the measures.

Thirdly, and ,especially in the case 'of Jordan,

their ranges are already over-grazed and have little to offer.

In spite

of these difficulties and when they have to find good ranges the Saudi
Rua1a take risks and cross the borders.
These recent changes have induced 'the Rua1a to alter their migration lines so as to keep within the northern Saudi territory.

As shown

in Figure 7-9 their main Mouard (Sing.Maured) or summer camps have become
concentrated mainly around Sakakah and Arar instead of the Damascus area.
At present, winter migration usually takes place in Nafud desert and its
principal outlying area, al-Lebbeh.
Wydian.

Spring is spent in,a1-Hammad and a1-

On the whole the lines of migration are not strict but can be

extended especially when rain falls over some areas more than others.
Usually if the traditional ranges are good further migration is not
attempted.
•

If the season is poor Rualas go as far 'south as the Qassim

area •
The recent socio-economic changes have provided the Ruala with
the means and the incentives to expand their scale of migration to reach
further ranges that never used to be in their domain." Cars have provided
sheep herders and to a less extent camel herders with the means to go as
far south as the Qassim area, and eastern and western areas.

Cars have

shortened the time needed to reach further ranges from one or two months
to only a few days.

On the whole the distances to and from ranges and

water holes do not now play the restricting role they used to play in
the past.
The effect of the present scale of seasonal migration on range resources:
The enlargement of the scale of seasonal migration as a result of,
(1) the opening of tribal territories to all, (2) worsening environmental

conditions, (3) the drilling of large numbers of deep water wells allover
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the desert, (4) the introduction of the automobile and (5) the new international boundaries have collectively so intensified the use of ranges
that almost all ranges are within reach.

The poorer the ranges, the

further pastoralists have to travel, hence the present scale of migration
is a main cause for the present state of range deterioration.

Thus

seasonal migration in its present state has contributed greatly to the
state of disequilibrium within pastoralism.
7.3.2 Political measures
The opening of the tribal territories, the demarcation of international borders and the abolition of the al-hema system are political"
measures that have altered the traditional pastoral land use and contributed a great deal towards the over-use of" ranges •. The first

t~o

have been discussed, earlier (within the context of migration), hence
this discussion will focus only on their impact on range use. .The
abolition of both the tribal territories and Ahmia
I

(Sina.he~a)
•

~

was effected

----

in the early years of the Kingdom as a political means of undermining

..

the stiff tribal territoriality and preventing" the conflicts resulting
from it.

The unification of the country in the late twenties also led

to a situation \V'here the concept of public land changed from implying
common low status" tribal land" to the strict
Koran status of public lands.

interpretati~n

of the

Thus the range lands have become avail-

able to all, almost without restriction, and the previous grazing rights
have been abrogated without installing subsitute systems.

This has·

created the feeling among pastoralists that no one stands to gain any
longer by the careful use of the range.

Any outsider may move in and

graze all the plants if the local tribe does not.
The relaxation of al-hema:

al-hema (Pl.Ahmia) is a range conservation

system that has existed in some parts of Arabia, and the word also applies
to the actual range itself, a tribally managed range that has been
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correctly grazed since early periods.

No one seems to know when this

practice was first started, but it definitely dates from pre-Islamic '
times, more than 1,400 years ago.

Draz stated that this system "maybe

the world's oldest effective range conservation programme".

19

Allred,

an F.A.O. specialist, noted that Ahmia"constitute the most ancient
examples of wise grazing management known in world history,.20
The system aimed at attaining some kind of

equi1ibriu~

between the

range's capacity and the grazing by animals. or other, uses to which the
range was put.

The purpose of these Ahmia

the kind of use.

w~s

classified according to

In s'ome, animal grazing was prohibited, but,cutting

grass was, however, permitted during specified periods. ,In other areas
grazing and/or cutting was permitted, but restricted to certain seasons.
The number of Ahmia in Taif alone was over 30

~j

others were found

elsewhere, as in the,mountainous south-western districts of the country.'
The central desert,p1aid also,had large Ahmia, which were abandoned a
long time ago.
Arabia;

the

One of them was al-Rabza near Dariyah in central, Saudi

-

length of this hema was about 260.7 km

.

This system has been disintegrating as a result of the lack of
care and more recently it has been abandoned, after the Royal 1953 Decree
,

which prohibited any controlling monopoly of public land and more precisely
stated by the order of His Majesty that "No hema should be kept in

,.

Riyadh or any other place" and it was based on the Prophet's saying.,
21 It is
the
"Muslims are partners in water, fire and ephemeral ranges" •
common conclusion of specialists that the Prophet's saying and in turn
the Decree have both been misinterpreted.

In any case the result has

been the withdrawal of restrictions on most of Ahmia.

Attitudes of

protection towards Ahmia have been replaced in' most of the traditional
19. Draz, 0., The Hema' System of Range Reserve in the Arabian Peninsula,
(Rome~ F.A.O., unpublished report, 1969),p.l
20. Allred, B.W., op.cit.,p.l
21. Royal Decree by H.M.King Saud aI-Saud No.2461,dated 5/4/1373 (1953),
(His Majesty Dh-lan, Riyadh; Saudi Arabia)
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areas by indifferent exploitation.

The destructive consequences of

the Decree have recently been recognised.
is taking place at present.

Hence a slow change of policy

One hema, Saisad, east of Taif in the

western mountains, was put under protection in 1965.
International Boundaries:

The international boundaries established in

the 1930's between Saudi Arabia and its northern neighbours have encouraged the deterioration of ranges in two ways.

First, because Saudi

tribes were discouraged from migrating across the northern borders, they
had consequently to intensify their grazing of local ranges and to migrate
further inside the country to areas that used to be outside their traditional migration routes, i.e. the southern parts of Nafud desert and
areas around Qassim (Fig.7-9), thus causing over-grazing as a result
of their competition with pastoralists in that area.

Secondly, for the

lack of governmental preventive measures, the borders did not prevent
non-Saudi tribes from migrating to the Saudi ranges.
•

The scale of this

migration and its destructive impact on the Saudi northern ranges was
so severe as to warrant the formation of an enquiry committee to study
this problem.

In 1965 the committee concluded that:

Iraqi herders in large numbers migrated with an estimated two
million head of sheep into the north~rn areas covering about
300,000 sq.km ••• Their grazing period continued for about
seven months, starting from the beginning of the rainy season
and continuing to its end, causing over-grazing and range
destruction ••• The Iraqi herds were estimated to have consumed around 300,000 tons of herbage Ave. two kilograms
herbage per animal p~r day in these seven months. 22
There is a general agreement among the Saudi tribes, governmental
officials, and MAW specialists that this situation must be terminated.
As a temporary solution the committee suggested that the Iraqi tribes

or any other northern tribe should not be allowed to migrate further and
deeper

into the northern areas of the country.

This solution has not

22. Unpublished memorandum on the migration of non-Saudi tribes to the
Saudi ranges as requested by His Excellency, The Minister of MAW,
No.828 at 10/11/1385 A.H.,p.3
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been enforced until now, because; (a) as the northern borders are' around
1,800 km.iong, manning them is an almost impossible task, especially
as Bedwins usually roam the desert moving from one range to another
without passing by government points, (b) the country does not have an
efficient specialized body to supervise and, control such large migrations. .
7.3.3 Changes in Land Use
, The two most important are the reclamation of more land for settlements, and the emergence of crop cultivation and dry farming as a competing mode of land use in areas that used to be predominantly desert
ranges and pasture lands.

This trend'has led to the reclamation of

sizable areas of land, either within traditional ranges or close to them,
for the establishment of settlements.

Although settlements by them-

selves 'do not consume much land, they tend to destroy adjacent ranges
I

either through their animals, which graze for several months'each year,
or through the human inhabitants, ,who travel many miles to grub up desert
shrubs for fuel.
The other change is that 'the concept of land use is no longer as
stationary as it was thought to be'in'the past.

It<was earlier believed

that "stock raising itself permits the use of surfaces which were never
or are no longer economical for farming.

Such areas may be'located just

beyond the cropped or farmed areas and at some distance from"the farmyard".

23

This is disputable becausein'the case of Saudi Arabia some

of these areas are now no longer considered uncultivable as a'result of
the recent discovery of large water reserves under the sedementary part
of the country which have lately been exploited for crop farming.

This

competitive land use is consequently transforming ranges into irrigated
areas in many parts of the country.

For example, the Qassim area, 'oJhich

23. Tietze, W., "A Natter of Terminology, A Critical look at Higratory
Stock-brecdin~', Geoform, B/73,p.74
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used to be famous for its neighbouring ranges, has lost many of its rich
nearer ranges to farming.

The data indicate

that the increase of

cropped land has been in the region of 7.5% annually throughout, the
period 1949-1963.

On a hectare basis cropped land increased in this area

from 95,944 hectares for the period 1944-1950 to 242,829 hectares in
1960-1963, an increase of over 250%.24

On a national basis the total

cultivated area in 1968 was estimated at 396,467 hectares.
imate jumped in 1971-1972 to 524,726 hectares.

26

25

This est-

'A large part of this

increase is the result of further intensification of land use by expanding the areas under cultivation.

When ranges are turned into cultivated

areas either by irrigated or dry farming, all the
is killed off.

nativ~

range vegetation

If these lands are abandoned for come reason or other

they become barren and dusty because their native vegetation has been
denuded, and even under good climatic conditions they will not recover
unless artificially re-seeded, a new development the: hss not been tried
yet in the country on a large scale •
•

Pastoralism is no longer the only land use for areas characterized
traditionally as ranges.

Now it is the law of comparative advantage that

decide~ 'the type of land use.

As long as pastoralism retains its present

low rate of efficiency, it is very hard to see how it can compete with
cr~p

agriculture, hence the economic reason for protecting ranges from

reclamation for cropping is not convincing.

In such a situation, ,and

if pastoralism does not improve, it could be envisaged as becoming in'
the future a form of land use only for areas of very poor vegetation in
the very arid parts of the country.
7.3.4 over-grazing
Over-grazing results from pastoral indifference to the limitation'
of the range's grazing capacity, and as has been shown earlier roost of'
24. al-Jarash, H.A., Soils and Agricultural Development in the Region'
of a1-Qassim, Saudi Arabia, (Univ. of Durham,M.A.,
1968),pp.14
and 164
25. ¥~W Basic Agricultural Statistics, 1968
26. MAH Unpublished survey of 1971-1972 Statistics
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the country's ranges are over-stocked.Pastoralists abuse ranges to
feed their animals and in bad seasons to keep them alive.

As long as

there is vegetation, pastoralists increase the number of their animals
to the maximum regardless of the range's carrying capacity.

Without

governmental interference such practices are unlikely to end.

The

emphasis on number rather than quality is a traditional trait, and is
becoming a menace to ranges, especially in bad seasons when a desperate
hand-to-mouth existence forces pastoralists to sacrifice their long term
needs for short term ends.

The worse the ranges are, the greater the

need for more animals in the hope that some of them will survive the
droughts.

These traditional practices are rooted in tribal pastoral

behaviour, and changing them will not be an easy task, mai.nly because
the pastoral concept of cause and effect was what the philosopher John
Ladd .terms, "temporarily remote":
that is, current situations are not t~e result of something
that is presentlj- occur'ring, but rather of something that
has already occurred.27
The combined collective grazing of camels, sheep and goats in a
range site creates a state that could be called over-lapped-grazing,8
situation where- all animal types (camels, sheep, goats) with their
different inherent selective grazing behaviour graze different plants
and even different parts of the plants at different heights leading to
a partial or total destruction of the plant (Plate 4-2, and 4-10).
Camels, sheep and goats select and prefer different vegetation species,
various parts of individual plants and different stages of plant maturity.
The sheep's grazing preference is for grass and succulent herbage, while
goats prefer twigs, leaves and more feed variety than sheep.

28

Camels

have sensitive upper lips-that pick up small vegetation,'
and hard tissu~s are present around the mouth which are impervious to the
27. Fonaroff, L.S., "Conservation nnd stock reduction on the Navajo tribal
range", The Geographic Review, Vol.4l,( April 1963), p.122
28. Hafez, E.S.E., (ed.), The Behaviour of Domestic Animals, (London;
Baillive, Tinsdal & Cassel, 1969),p.341

'.

2~.

xerophil ous vegetat i on t h at prOVl'd es a ma i n port i on

0

f t h'
elr d"let. 29

The poorer the ranges, the less selective the animals become.

Goats

and camels on poorer ranges can feed on almost any plant, and they become
more thorough range destroyers in their attempt to survive.

It is in

these cases that plant leaves are consumed in such a large quantity that
many plants lose their leaves altogether and thus they cannot regenerate
because the loss of their leaves almost stops the vital process of food
intake.

Selectivity in grazing is directly proportional to the amount

of vegetation available, thus the shorter the supply of feed as a result
of drought, a bad season or over-grazing, the less discriminating animals
become, and by then whole plants and ranges are devastated to the roots.
7.3.5 Poor water point distribution
The location of water points and range sites are the main spatial
factprs in

pas~oral

activities.

Water holes are the points of concen-

tration for surrounding past~ralists and their animals.

Thus ranges

locat~d near water points are usually the first to beover-graze~ be-

cause they are continuously grazed by animals as a result of the pastoral
daily or weekly move to water points.

Therefore, the location! of water

points in relation to ranges is of immense importance and can make all .
the difference to having or not having-over-grazing.
In the past a reasonable spatial balance between the number of
water points and ranges was always in operation as a result of two main
factors:
(1) Traditional water holes were manual (Plate 7-4) and were found in
shallow aquifers in wadi beds, hence they arc usually distant from range
sites (2) summer and seasonal droughts force large numbers of these wells
to dry up, thus forcing pastoralists to look for another area, and giving surrounding ranges' the chance to rest and regenerate.
29. Hafez, E.S.E., (ed.},Adaptation of Domestic Animals, (Philadelphia;
Lea & Febiger, 1969),p.63
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At present the relationship between ranges and water points is in
disequilibrium as a result of the drilling of a large number of powerful
wells (Plate 7-5) even in areas that used to have none at all.
these wells are in operation all the year round.

Most of'

In 1962 the number of

deep artesian wells in the nation (excluding the Eastern and south coastal
areas) was more than 4,674~rtesian) and 56,925 (ordinary).30
The greater part of these wells is distributed as shown in Table 7-10.
Table 7-10
Number of wells in Saudi Arabia
District

Artesian

Northern

Ordinarl
7,385

46

Inner South'

30,877

Western
Qassim

121

.10,918

3,985

958

522

.6,787

4,674

56,925

Central
Total
Source l:

MAW sources

The Qassim district has by far the largest number of artesian wells as
a result of the early expansion of agricultural development and land
reclamation there.

The total number of wells drilled by MAW is over

1,000, largely medium to deep ones, and 250 wells 3l are either under
drilling, tender or planned for.

It is not the number of wells that

causes alarm, but more important the location of these wells.

The wells

that are loc3ted inside settlements for urban and rural drinking are
not usually harmful to ranges.

It is the wells that have been drilled

for Bedwins or small settlements in or around grazing areas that cause
the destructive effects on ranges.

Most of these wells are located close

together making a cluster shape and a large number of them especially
in the north and the south are used by pastoralists and in any case there
are no regulations or laws that prevent pastoralists and their animals
30. }~W Basic Statistics, 1968
31. miol Programme and projects for development,
MAW, 1974) ,p.1S

( Arabic), (Riyadh;
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from using these wells.

This unbalanced distribution of water wells

everywhere and close together has encouraged over-grazing, the area between
one well and another usually being denuded.

As observed by the author

the areas around water points are usually over-grazed up to a radius of
20-30 kms .• ,and some affected areas have a radius of 50-100 kms.

Parsons

Basil has reported that the ranges around al-Jawf and Sakakah are now
depleted and of limited grazing value for a distance' of 100 kms.or more.
It was their main finding that drilling more wells for stock watering
purposes merely expands the radius of range destruction and hastens the
elimination of all economically useful plants.

32

A study of drought.

damage to perennial vegetation varied from 25 to 100% d~pending on how
close to water the observations were made. 33 Interviews withtriba!
leaders, officials,and MAW specialists have indicated that at present
,

.

there are no ranges that are considered inaccessible to pastoralists
(except in the EmFty Quarter), because almost ever)' l'an&e site can be
reached by lorry from one or more water points.

At present th~se wells

•

are dotted around the country and are managed in a' laisser faire manner,
thus contributing to range destruction.
The location of wells is

a valuable regulating instrument to rest

ranges, direct migrations, rotate grazing and protect the nation's ranges,
and this instrument should be applied by the MAW-as early as possible in
any programme for range conservation.
7.3.6 Man's Misuse of Ranges
The misuse of ranges by man is common and takes many forms;

the

-

most important is the grubbing and cutting of trees and shrubs for fuel.
Desert trees and large shrubs are used as a source of fuel by al-Badiah
and settlers.

Most of the large cities in the country, i.e. Ri~adh,

Mecca, Madina and Hail' etc., have a large wood market supplied mainly from
32. Parsons Basil, oo.cit., p.V.23
33. Allred, B.W., op.cit., p.2

245.

the desert (Plate 7-6).
especially in the winter.

The demand for desert wood is escalating annually
Bedwins and for that matter some settlers

prefer it to other sources of heat, i.e. petrol products, not only for
its fuel value, but above all for its scent, its slow-burning quality
and for the heat it generates in winter, and it is for this reason that
they call desert wood lithe winter fruit of the desert"(Plate 7-.7). The
number of plants used for fuel is large and Table 7-11 lists the most
important local shrubs and trees that are used· for fuel.

It is not only

large shrubs but also small shrubs that are used in great quantities to
ignite the fire and keep it burning brightly to produce light around the camping area.

The fear that popular fuel trees-and shrubs might become ex-

tinct is becoming more justified than ever before.

The devastating

extent of this misuse by man of ranges can be illustrated by the following quotation concerning area I:

•

From the air it is noted that except in protc~ccd areas, there
are no longer bushes or shrubby plants in the ~icinity of
cities or commu~ities. These circular perimeters, void of
large growth, are expanding as trucks push further into the
sand areas to obtain fuel wood ••• when the wood haulers grub
out the larger plants to obtain the roots, gra~ing animals
must then obtain all their food from small plants remaining
i~ the area. These small 'plants are soon eaten.to the base
and they die. Thus the combination of range abuse continues
to decrease forage by killing out the primary plants that
range livestock must depend on.34
The MAW have estimated that an average truck load would contain
the roots from 400 plants and on this basis it was estimated that annually
1,552,000 trees are grubbed and over 10,300 acres are destroyed each
.
35
year in and around the Qassim region.
This promiscuous range use is
not new, but has recently taken the frightening form of mass' destruction.
In area I it has been estimated that over 40,000 hectares of range land
are being destroyed each year.

On a national basis it was estimated

that over 120,000 hectares of shrubby ranges are being destroyed by the

34. A letter to the MAW from Parsons Easil from MAW Dept. of Public Lands
dated 1967
35. Ibid.

Plate 7-b Wood MarkeL in Riyadh. All wood has been
brought - grubbed - from the desert as far
as 100-600 krn. from Riyadh.

Plate 7-7 A fire fuelled by desert shrubs is a
strong traditional Bedwin custom and
consume large quantity of desert woods.

Plate 7-8 The transportation of wood and its
rnnrketing in urban and rural areas is
big business. ( afud area.)
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same method.

36

To some Bedwins wood gathering is a main source of income, to many
it is a substantial side activity.

Individual Bedwins load their camels

with grubbed wood, transport it to the nearest highvlay, and then transport it by car to markets all around the country.

To avoid taking their

trucks empty when fetching water or gas from the markets, Bedwins usually"
earn income by loading their cars with wood.

The cost of a truck load

(Plate 7-8) has been escalating from an average of SR 440 in spring and
summer to as much as SR 600 in the winter.

Interviewed drivers reported

that they go as far as 200 km.to get wood and all of them confirmed that
the distance to wood areas has doubled in the last few years.

This scale

of misuse is making the desert encroach at a rapio rate each year and
justifying Whyte's words:
The nomads" are spoken of as sons of the desert but in view
of the desert they created it would be more fitting to speak
of them as fathers of the desert.37
Ironically such misguided practices are "taking place in a coun~ry that
has a greater oil reserve than any other nation in t~e world, mainly
because marketing of petrol products in the desert areas still faces
major problems.

The prohibiting of the use of desert shruus for fuel

cannot be attempted until this marketing problem is solved.

It was as

early as 1958 that the MAW obtained a royal decree forbidding the grubbing, sale and truck-loading of

dese~t

shrubs.

However, the punishments

were lenient, the maximum being a fine of SR 100 and 15 days imprisonment.
Moreover nobody enforced and supervised the implementation of the decree,
-

and therefore its implementation was left to the Ministry of· Interior
offices around the country.

When interviewedJsome officials in different

parts of the country did not know about it and many acknowledged such
36. Ibid.
37. whyte, R.O., "Mediterranean land, Near and the Middle East", in
Imperial Agriculture Bureau, (ed.) The Use and Misuse of Shrubs
end Trees as Fodder, (1947),p.124
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an order but stated that the order had not been enforced on a large scale
mainly through lack of staff to man such a large area of land.
Table 7-11
Native range shrubs and trees * used for fu·el·
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
"26
27
28
29
30
31
32
33
34
35
36

•

Acacia spp.
Achillea fragrantissima
Anabasis setifera
Artemisia herba-alba
Artemisia monosperma
Atrip1ex bracteata
Calligonum comosum
Capparis decidua
Capparis spinosa
Commiphora myrrha
Dodonea viscosa
Ficus salicifolia
Ficus sycomorus
Ephedra a1ata
Ha1oxy1on persicum
Haloxy1on sa1icornicum
Indigofera spinosa
Lycium arabicum
Lycium persicum
Maerua crassifo1ia
Nitraria retusa
Ochradenus baccatus
Pistacia palestina*
Olea chrysophy1la*
Juniperus procera*
Prosopis stephaniana'
Rhanterium eppaposum
Retama raetam
Sa1sola baryisma
Sa1so1a foetida
Sal sola forsha1ii
Sa1s01a tetandra
Seidlitzia rosemarinus
Sa1vadora persica
Zizyphus nummuularia
Zizyphus spini-christi

~N~a~t~i~v~e~p~o~i~s~o~ous

.-~

*

37
38
39

Calatropis procera
Datura stominium
Rhazya stricta

- Trees used in small construction
Source:

,

plants used for fuel

MAl-l sources
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CHAPTER EIGHT
LIVESTOCK FARMING
Livestock farming is the second system of livestock production in
Saudi Arabia, yet very little attention has been given to it.

Early

writers directed their attention to pastoralism as though it was the
.only livestock production system in the country.

The bulk of contem-

porary writing, too, fails to recognize ·this system and instead gives
greater attention to crop farming.

This lack of recognition can be

attributed to the obscuring of this system as a result of the unequal
relationship and association between crops and livestock on farms.
Traditionally, crop farming has always been - and still is - the dominant
activity in cultivated areas, because irrigated areas are limited and
hence are used intensively to produce crops.
always played a secondary role as a

~

Therefore, livestock has

activity.

This unequal relation-

ship between crop and livestock activities on farms has obscured the
latter's importance and potential.
8.1 Livestock farming and land use
The agricultural census (1968)1 esti~ated that, out of a total of
188,053 agricultural holdings in the country, there were 47,102 livestock
holdings, a proportion of 25%.

This census did not elaborate on the Size,

nature, method or the system of these holdings.
number of

hol~ings

However, this sizable

indicates clearly that livestock

rearin~

areas is a common practice and substantial in extent.

in farming

Such a conclusion

can be support~d by the results of the 1971/72 census which, (Chapter 5),
indicates that livestock farming supports around 38% of the estimated national
animal population in A.U.: 78% of the total population of cattle,
35.9% of the sheep, 53.82% of the goats and 14.6% of the camels.

It is

obvious that livestock farming is the major method of raising cattle, a
1. MAW, Basic Statistics for 1963-68, (Riyadh; MAW, 1968)
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feature that distinguishes this system from pastoralism, which cannot
support cattle.
8.1.1 Limitations of Land Use
The scarcity of water, and hence the scarcity of cultivable land
(Chapter 1) has always been the major limiting factor in the expansion
of livestock farming.

In 1971/72 the total arable area of the nation

(land in use, or potentially cultivable), was estimated to be around
13,912,737 donums* (Table 8-1).

Of this area only 37.7% was cultivated

and the rest, around 62.3%, was uncultivated at the time of the survey.
Environmental factors together with inefficient farming methods are
responsible for the high percentage of uncultivated land.
Table 8-1
Cultivated and cultivable areas in Saudi Arabia (1971/72)
in (Donums)
%

~

Donums

Total arable area
Cultivated area

13,912,737
5,247,258

37.7

Uncultivated area

8,665,479

62.3

Source:

100

MAW Unpublished Census for 1971/72

The areas that can be cultivated may vary from one year to another

.

as a result of variations in rainfall and the common drought cycles.
For example, in the case of the six areas surveyed by the Resource Survey
in 1967, it was estimated that cultivated areas in an average year might
amount to 290,000 hectares while in a favourable year they amount to
.
2
around 360,000 hectares.
-- -Because of the scarcity of cultivable land, farms-have been small,
averaging 2.98 hectares.

Forty per cent consist of less than 0.5 hectares,

25% between 0.5-1.0 hectares, 25% from 1.0-5.0 hectares and only 4%
are more than 5.0 hectares. 3

The small size of these farms does not make

1*Hectares = 10 donums
2. SRI, Evaluation and use of Area Resource Surveys for Agricultural
Development in Saudi Arabia, (Henlo Park; Calif., 1971), p. 68
3. Saadi, M., Report of the Research and Development Dept., (MAW; 1970),p.4
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integrated mixed farming (crops and animals) a feasible proposition.
8.1.2 'The intensification of land use
The response of farming as a whole to the scarcity of cultivable
areas was the intensification of land use, both a horizontal and a
vertical expansion of cultivated areas.

Considering the physical limit-

ations, horizontal intensification of land use has been marked over the
last twenty years, especially after the discovery of rich groundwater
resources in the sedimentary parts of the country, and the widespread
use of water pumps.

As shown in Table 8-2, the area cultivated in

1971/72 was 416% of the 1950 area, more than a four-fold increase.

The

expansion was most pronounced in the period between 1963 and 1971/72
because this was the time when water drilling and the emerging demand
for vegetables and fruit was at its greatest as a result of the expansion
of urban areas, the building of new roads and the initiation of government subsidies for some

agric~ltura1

commodities.

Table 8-2
Areas under cultivation in Saudi Arabia
(1950 - 19;1/72)
Year
............

Cultivated area (donums)

%

1950

953,160

1957

2,074,600

217.6

1968

2,428,290

254.8

1971/72

3,964,674

416

Source:

100

For 1950 and 1957, derived from Medawer, Report
to MAW, 1965 and Turki, M., Accelerating Agri. cultural production of Saudi Arabia, Colorado
~State University, Ph.D., 1971, p.22. For 1963
and 1971/72, derived from MAW Census for 1968
and the unpublished summary. for 1971/72."

Vertical expansion has taken the form of an increased production
per hectare, achieved through the use of fertilizers in most of the
central areas, and double cropping in the sub-tropical environment of
the south-west.

As shown in Table 8-3, on a national level the cropped
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area in 1968 was 114% of the cultivated area and in 1971/72 it was 150%
of the cultivated area.

Vegetables, sorghum and millet accounted for

most of the double cropping in the country.
Table 8-3
Actual cultivated area and cropped area in Saudi Arabia
(Donums)
Year

Cultivated area

CroEped area

%

1968

3,964,674

4,513,111

114

1971/72

5,247,258

7,886,414

150

Source: Appendix 8-d
8.1.3 Trends in land use
Farming in Saudi Arabia has been experiencing many changes.

The

most important is the recent tendency towards the production of marketorientated crops to meet the expansion of urban areas.

Urban areas have

strongly influenced the location and type of farming in areas near or
accessible to the town;

furthermore, they have encroached upon sizable

areas of cultivable latl~, and inflated land values

t;

such an p.xtent

that it no longer pays to continue traditional farming operations in or
around most of the urban centres in the country.
The changes which have affected Riyadh's agricultural areas illustrate
the changing

p~tterns

of agricultural land use that have taken place

around all urban areas of the country over the last twenty years.

It

is obvious from Figure 8-1 that since 1936, the city centre has expanded
greatly and has over-run much agricultur~l land.

Adjacent areas that

used to be cultivated in 1937 have become mainly housing land.

Wadi

Bat-ha which used to have sizable agricultural activities has completely
lost its agricultural importance and become instead the centre of the
city.

The nearest agriwltural activity is now concentrated in Wadi

Hanifa, to the west of. Riyadh.
Another fundamental reaction to urbanization has been an acceler-
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ation in the process of restructuring farming areas and the adoption of

.

near-city farming.

This process can be illustrated by observing the

changes that affected cropping patterns in Riyadh area during the period
1968-1974.
Table 8-4 Cropping pattern for 1968 and 1974 in Riyadh in donums
1968

1974
-4Area

Crop

Area

Palm and orchard

5,702

29.9

28,000

Alfalfa

1,183

6.3

6,000

Vegetables

2,018

10.6

9,000

10,139

53.2

32,500

Cereals
Total

%

%
37.2
7.9
11.9
43

100
75,500
100
B~sed on MAW Basic Statistics 1968
Based on SCET Socio-economic Development Plan,
Central Region, 1974, p.41
19,042

Source:

The comparison of the cropping pattern of the r.ultivated areas around
Riyadh in 1968 and 1974 indicates the impact of

urbanization~

As shown

\

in Table 8-4 the cultivated areas have in fact expanded by reclaiming
new lands all along the main wadis, thus urban development has encouraged
an increase in cultivated areas because of the increase in the demand
for farm products specially vegetables, alfalfa and dates.

On the other

hand, urban expansion has been very effective in pushing-agricultural
activities away from the city to nearby areas like Wadi Hanifa and further
agricultural

~reas

as indicated in_Figure 8-1.

have changed considerably.
1968 to 43% in 1974.

Moreover cropping patterns

Cereal areas' have-decreased from 53.21. in

Areas cultivated with permanent crops, mainly dates,

have increased due to the fact that dates are commonly grown in gardens
in the area.

The area of alfalfa and vegetables has also increased and

this indicates their importance as the main ccmmercial crop demanded by
the town markets.

So on the whole one can see that urban-orientated

4. The large difference in cultivated area is attributed mainly to the
expansion of agricultural areas around Riyadh after the discovery of
deep water resources. The data for 1974 cover larger areas than those
of' 1968.
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crops are taking a priority over traditional crops like cereals.
However taking the country as a whole, it is apparent from Table
8-5 that the urban impact on the nation's cropping pattern is not strong.
Indeed cropping patterns are still largely traditional and rural-orientated,
this is due to the fact that urban development is taking place only in
some parts of the country rather than in the country as a whole.
Table 8-5
Cropping pattern in Saudi Arabia for 1968-1971/72
- % of donums
Year

Wheat

1968

21.6
5.3

1971/72

Mil1.Sorg.

Veg.

Alfalfa

58.6

7.1

80.9

5.7

4.9
2.4

Source:

Perm.Crop
7.8
5.7

Appendix 8-b,c

The most obvious trend indicated in Table 8-5 is that the area planted
with rural-orientated crops such as millet and sorghum has increased
from 58.6% in 1968to eO.~% in 1971/72, at thE expense of vegetables,
alfalfa, and permanent crops.

This situation is caused mainly by the

traditional dominance of millet and sorghum in the south-west of the
country which is still largely rural.

It is for this reason that the

coastal south had almost 97% of the nation's sorghum and millet area in
1971/72 (Fig.8-3).

There are many reasons why the coastal south is a

major sorghum and millet area, the most important being:
areas in the south-west are rain-fed and

be~ause

(a) cultivated

of their tropical

character are suitable for these crops. (b) These crops constitute a
traditional di~t; and (c) the same crops are grown repetitively on the
same iand, which is only left fallow during the interval between the
harvesting of one crop and the sowing of the next.
The substantial decline in wheat areas is the only indication in
Table 8-5 of urban infiuence on the national cropping pattern, and this
is a significant trend, because it shows that the impact of urbanization

256.

Fig 8·2 AGRICULTURAL AREA and .":ROPPING PATTERN
for the SEVEN AGRICULTURAL PROVINCES in
1971/1972 (CompIled from MAW Census /97//72)

+

km

Q

--,I
I
I
I

I

o

o~~~~

EASTERN

(7/,419)

M.Uotand

II

,~oooO

90

200,000

®~

(':)

FlO 8 3 THE CROPPING PATTERN IN THE
SEVEN MAIN AGRICULTURAL
PROVINCES OF SAUOI ARABIA

1971172 (Compiled from MAW
Census 197//72)

80
70

N

Northern

E

Eostern

W

Western

Ce

Central

Q

QOSSlm

S

..

60

~

50

c:

•

100,000
75,000

Pormononl Crops

100

//

300,000

V090 mbl ..

DA"Q'1a

II

//

--------

50'9_

Co

Southern
Coastal South

u

40
30
20

10

o
WHEAT and BARLEY

MILLET and SORGHUM

VEGETABLES

ALFALFA

/I

.

300

257."

is regional in character.

Wheat is usually raised in the central areas

and very little of it is cultivated in the. south.

Due to the fact that

urban development in the central area is very strong, wheat as a trad- .
itiona1 rural crop was affected and most of its areas were allocated to
market-orientated crops.
The exclusion from consideration of the coastal south and the
southern provinces (largely rural) would produce a completely different
situation.

As shown in Table 8- 6 the influence of urbanization in re-

structuring cropping patterns is active.

Wheat as a basic food crop

has decreased in area, from 43.6% in 1968 to 20% in 1971/72, and urbanorientated crops such as vegetables and permanent crops (especially
fruits) have increased.

The alfalfa area has stayed the same, whi~h

indicates that nationally livestock farming has not expanded greatly ir.
the last few years.

The bulk of the alfalfa produced is used for house-

hold and farm animals.

.

Table 8-6
Cropping pattern for the country in per cent of arable areas
~luding the southern and coastal south Erovinces
Crop
1968
1971/72

-

Wheat

43.6

Millet and Sorghum

20

6.8

8.3

Vegetables

19.5

32.7

Alfalfa

1.1.7

11.7

Permanent crops

18.4

27.3

Source:

Based on Appendix 8-a

On a regional basis the variation in cropping patterns from one
province to another is clearly visible and the process of change affecting cropping patterns is obvious in urban areas.

Comparison of the two

cropping patterns of 1968 and 1971/72 for the seven provinces shown in
Figure 8-2 indicates clearly that the more urbanized an area, the more

.
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~

substantial is the change in the nature of the cropping patterns.
This can be illustrated by comparing the cropping patterns of the
central province with those of the coastal province.
largely urbanized, the second is argely rural.

The first area is

In the case of the central

province, vegetables and permanent crops have gained in area from 24.7%
and 9.9% in 1968, to 33.4% and 32.8% respectively in 1971/72.
has increased from

l2~1%

in 1968 to around 15% in 1971/72.

in the coastal south is the opposite.

Alfalfa

The situation

In 1968 the sorghum and millet

area occupied 98.2% of the cropped area.

In 1971/72 the area of these

crops approached 100%, while urban-orientated crops were negligible.
The rural character in that area has persisted, since the coastal south
(more than any other region) is physically isolated from other parts of
the Kingdom.
country.

There are no roads connecting it with the rest of the

Aircraft serve as the main transport link with other areas

of the state.

It is e/.pectcd that as soon as asphalted roads are con-

structed to connect the region with }lecca, Jeddah and Madina, urbanorientated crops will start gaining ground.
On a crop basis, the comparison between the seven

provinc~s

(Fig.8-3), again indicates that the most urbanized areas,

western,

central and Qassim, have most of the nation's vegetables, alfalfa, and
a"sizable part of the permanent crop acreage, while rural areas produce
most of the food crops.

For example, 77.1% (36.1% and 41%) of the

vegetable area in 1971/72 was in the central and Qassim provinces respectively.
area.

The coastal south had almost 97% of the sorghum and millet

Excluding the southern and coastal south, the other five pro-

vinces had 95.1%, 80.5% and 79.9% of the vegetable, alfalfa and permanent
crop areas, and only 4.0% of the sorghum and millet area.
8.1.4 The impact of crop pattern changes on livestock farming
The trend towards market-orientated crop production has affected
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livestock farming in a profound if largely indirect manner.

There are

three main effects:
(a) There has been a positive effect on the area of alfalfa land in
most of the urban areas in the country since 1968; stabilization in
some provinces, and increase in others (Fig.8-2 and 8-3).

In the central

province, for example, the alfalfa area increased from 12.1% in 1968 to
around 15% in 1971/72.
is still sizable.

The Qassim alfalfa area, although decreasing,

Both western and northern areas have increased.

This

trend would indicate that animal production is gaining ground in these
areas.

However, on a national basis the alfalfa area was almost the

same for both years (11.7%) and this indicates that, on a national scale,
livestock production has not expanded sizably and the increase in some
provinces has not been substantial enough to affect the
area.

natio~al

alfalfa

The national alfalfa area could only be expected to increase if

commercial. livestock production were expanded; hence the next ,few years
might change the picture.
(b) One negative aspect of land limitations and cropping·changes has been
that the priority of other crops - mainly urban-orientated crops - has
been emphasised at the expense of fodder crops (grasses, legumes) with
an animal feeding value.
fo~der

It is for this reason that alfalfa is the only

produced mainly for animal feeding in the country.

In the case

of Saudi Arabia the bulk of grain produced is used for human consumption.
It is only the green residue of these crops that is used for the animals.
Therefore, the 'spatial character of fodder production in the. country is
geographically orientated and differs from one area to another.

.

Because

the south and south-west have a negligible alfalfa area they rely on
green residue of grains (sorghum, millet),while the rest of the country
relies mainly on alfalfa for animal feeding.
(c) These changes - more now than at any other time in the past - seem
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to indicate and encourage a trend towards some degree of specialization
in livestock farming.

The new dairy farms which have sprung up in the

last few years around some of the major urban centres in the country are
a development in this direction, (the new dairies around Riyadh will be
dealt with in this study) and are an example of the urban influence.
It is worth noting that the trend towards livestock specialization
has not been caused only by the direct influence of urban demand for
milk and other animal products, which is substantial, but is also indirectly a result of recent changes in farming.

Three points might be

chiefly noted:
(i) The scarcity of cultivable land

offe~farmers

limited choices as far

as expanding their farming activities is concerned.
choose between two main options;

Farmers have to

either emphasising animal production

which means using most of the area of their farms to grow fodder, or
emphasising mainly crop production.

The first optiO!l- animal pro-

duction - excludes crop production and entails a concentration on fodder,
while the second option - crop farming - excludes any concentration on
fodder.

Therefore one of these two alternatives has to be chosen at

the expense of the other and that explains why commercially mixed farming
(crop and animals) has not expanded.
(ii) Most near-city farming has specialised in the

prod~tion

of fruit

and vegetables, which have no significant value for intensive feeding;
hence animals have no place on these farms.
(iii) It is easier for farmers to grow vegetables and fruit than it is

-

for them to raise livestock, because vegetable and fruit growing require
relatively limited skills, smaller investment, less man-power, and less
complicated marketing procedures.
8.2,Types of livestock farming
Livestock farming in the country is of different kinds, and is
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not as homogeneous as pastoralism.

In fact, heterogeneity is a main

feature, for not all animals are raised on farms and a great number are
raised in villages and cities.

Moreover, the practices and methods of .

livestock husbandry vary greatly.

However, the variation retains common

features, one of the most important being that the bulk of the animal
feed comes from the farm, on zero-grazing bases supplemented occasionally
by local or imported foodstuffs.
of housing.

All animals are confined to some kind

The system can be divided into three main types:

(1) livestock raised in households;

(2) livestock raised on rural farms;
(3) commercial livestock farms.
8.2.1 Livestock raised in households
This type of animal rearing has evolved mainly to supply urban
and rural households with milk.

Animals, mainly goats and to a lesser

extent cows and sheep, ~re kept by a great n1l~ber of househol~s in almost
every
needs.

to~~

and village in Saudi Arabia, to provide milk for household

The phenomenon has two causes.

One is that the Saudis, or at

least those of an Arab origin, can be traced to either nomadic or peasant
stock (Chapter 2); hence they are used to consuming milk as their basic
diet.

The second is that neither pastoralists nor farmers produce or

sell milk in commercial quantities.
Although there is no national estimate of the number of animals
kept in cities and villages, some recent "regional estimates indicate the
~

number to be substantial.

For instance,in 1965 the number of goats in

Jeddah, Mecca and Madina towns (JMT) was estimated at about 67,000, or
487. of the total animal units in area JMT (Table 8-7).

This is, in all

probability, an under-estimate since animals kept indoors are hard to
count.

Coats are the main animal type because of their obvious advantages;

they are small enough to be kept in homes, consume less feed and are less
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selective in their feeding habits.

Some cows arc kept, but on a limited

scale and only by the more able of farm owners or families.

The MAW

office in Jeddah has suggested that not less than 120 households in and
around Jeddah area kept one house cow; in Unayzah town which is an agricultural area there are an estimated 5,000 house cows.

5

Table 8-7
Livestock in the JMT area (1965) A.U.

Farmers

Cattle

Sheee

Goats

440

17,150

10,100
20,400

Pastoralists

13,800

Towns

Camels

Total

1,800

29,450
43,200
66,990

1,800

139,640

66,990

Total

440

30,950
Source:

97,490

%

21.1
30.8
48.0
100.0

SRI, op.cit., p.189

In spite of the large numbers of animals kept in urban and rural
:.

dwellings, this type of livestock raising is a temporary ehenomenon and
has no potential for further growth or developMent, fc.·r the following
reasons:
(a) as soon as other sources of milk develop (dairies) this source will
disappear.

In fact - although no estimates are available - a great

number of urban households have already abandoned their household animals
in favour of powdered and canned milk, as indicated by the rapid increase
in imported milk and milk products during the last few years.
(b) The housing of animals in urban areas is becoming more and nlore a
source of irritation to municipalities, because most of these animals
are left on their own to scavenge in the streets.
(c) Animals are costly to keep in houses and make satisfactory sanitation
difficult.

8.2.2 Livestock raised on farms
The prevalence of a subsistence economy over the centuries has
produced an agricultural system adjusted to self-sufficiency.

Hence

5. ODA, Hilk Production and Marketing Survey in Saudi Arabia, (1972), p.4
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traditionally nearly every farm has a few animals.
farm~

is

a

Their role in the

consuming and fertilizing agents, although the use of animals

for draught work is still common in the south-west.

Animals are chiefly

used to produce milk, but manure and meat are by-products.
The use of animals for draught work is more and more declining
and water pumps are increasingly replacing animals.
that in 1966 only 18.9% of irrigated land

6

Table 8-8 shows

was irrigated without the

use of pumps, while almost 81% used mechanical means (mainly pumps).
Tabla 8- 8
Irri~ated

lands:

Sources of water and hectares (1966)

Source of water

Hectares

Artesian

15,212

6.9

163,786

74.2

Ordinary well (without engine) 41,717
Total land irrigated (wells)
220,714

18.9

ordinary well (with engine)

Source:

%

100

Ministry of Finance, Statistical
!!arbook,(1966),p.13l

In the same way, mounting imports of agricultural equipment for
soil preparation are making draught animals redundant in many parts of
the country, a development encouraged by government subsidy and loans
to farmers.
Milk is a traditional item of diet.
us~ally

kept on farms in consequence.

by the farm households.
purpose fertilizer.

Manure is a

A few cows and goats are

All the milk produced is consumed
by-prc~uct

and is used as an all-

If animals are too old to be useful or for some

other reason redundant, they are slaughtered, hence meat too is usually
a by-product.
8.2.3 Commercial livestock farming
This type is a very recent development and an off-shoot of the
se~ond type (livestock "raised on farms).

It aims largely at the pro-

6. This irrigated land does not include the eastern and Qassim regions
Which are the most important areas of irrigated agriculture. However,
animals are very little used in these areas for water elevation.
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duction of milk and meat.

Several main features distinguish this type

of livestock rearing from the previous two types:
(a) livestock is raised mainly for commercial ends.

The whole purpose

of such enterprises is the utilization of a large part of the land"
labour and finance available for the production of meat or milk or both
for the market and not for home consumption.
(b) Animals raised are either cattle for the production of milk, or sheep
for the production of lamb and mutton.

Camels and goats have not yet

been commercially raised.
(c) Feeding is based-on the system of "zero grazing", i.e. harvesting
forage either manually or mechanically and feeding it to animals in
stalls.

Imported concentrates are increasingly used as supplementary feed.

(d) The trend is towards the spatial and functional separation of livestock raising from crop production, and away from the traditional association of animals and crops.

•
The emergence of commercial livestock farming
- although slow has been a natural and necessary reaction to the changes brought about
by increasing urbanization in parts of Saudi Arabia.

The most important

of these changes are:
(a) The creation of a substantial demand for fresh milk and meat, mainly
as, a result of the increase in urban per capita income, especially among
middle and upper-class earners.
estimate is not available.

Unfortunately a regional per capita

However, an unpublished sample survey of

94,938 familie's in Riyadh, Jeddah and Dammam covering the main western,
central and eastern urban areas (excluding high income families) has
indicated that 65% of them have an income ranging from 600-900 SR and
over (Table 8-9).

Such an income is higher than for the rural sections

of the country.
(b) Traditional farm animals and urban-housed animals have been unable
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to meet the increasing demand for milk and meat either quantitatively or
qualitatively.

The increasing imports of manufactured milk, e.g. powdered,

canned and processed milk products, have not on the one hand met the
highest nutritional standards, nor on the other proved wholly acceptable
to an urban population used to fresh milk products.

So this situation

has been one to encourage specialized milk and meat production in farms.
Table 8- 9
The relative distribution of the monthly per capita income for a
sample population selected for Riyadh, Jeddah and Dammam (1969-1970)
900-over

Total

37

23

100

48

39

12

100

13

33

53

100

Less than 300 SR

300-599

600-899

Riyadh

5

35

Jeddah

1

Dammam

1

Total

100
28
32
37
Source: Ministry of Ftnance, Report of Family Budget for
1969/70, (Unpublished, Arabic,Riyadh,1972),p.59
3

(c) The re-structuring c£ laud use as a result of urbanization has meant
the absorption of more cultivable land for dwellings, roads and other
facilities.

The land left has had to be intensively used for the pro-

duction of crops that are high in demand.

Hence the traditional asso-

ciation of animals and crops has had to be abandoned in some cases in
favour of specialized animal production.
Dairy or meat producing farms found in the country at present are
still in their early stages of transition.

The term semi-specialized

would be appropriate, since they are still tied in their practices and
methods to traditional ways.

Most of these farms have not
- - adjusted , their

input in the way efficient specialization would require.

There is a

trend towards specialization in such farms rather than any organized and
decisive transformation of the traditional ways.
8.2.4 Meat Production
It has always been a traditional farming practice for some farmers

266.

in the country to keep a few sheep as a side activity, to utilize the
farm's waste and unused food and foodstuffs.

The recent increase in per

capita income in urban areas and the consequent higher demand for lamb
and mutton, has encouraged more farmers to turn to sheep feeding and fattening.

Sheep fattening in farming areas is mostly seasonal in character

and small in scale.

Usually most of the fattening takes place a few

months before Eid al-Adha, a season of high demand for lamb and mutton,
when almost every Saudi family will slaughter as a sacrifice no less
than one animal:

usually a lamb or sheep.

Sheep production (raising and fattening) is practiced in most
cases on a stratified pattern (Chapter 6), with rearing being done mostly
in the desert and fattening occurring in agricultural areas.
or national data to

show~he

Regional

extent of this practice are not available;

however, Table 8-10 -extracted from the Agricultural Bank Annual Report,
,indicates that in 1972/73 the bank granted a sizable loan for purchasing
sheep both for raising and fattening.

Traditionally, both farmers and

pastoralists are involved in obtaining grants for sheep raising.
Table 8-10
No. of sheee sUEElied
Branch
Raising
Riyadh
3,233
Jeddah
Buraydah
Abha
Madina
"'1-

Hofuf
Hail
Total
Source:

b~

srant

durin~

1972/73

Fattenin~

107

464
1,993
580
'587

124

430
672

779
80

7,959

1,089

Agricultural Bank, Ninth Annual
Report 1972/73, p.59

However, the 1,089 sheep supplied by grant for fattening in 1972/73 were
mainly for farmers producing or purchasing roughage for fattening.

There fore
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all the areas to which grants were made in that year for fattening were

.

areas with a sizable proportion of agricultural land.

For example,

Hofuf is the largest oasis in the country, with the largest loan in
1972/73, for fattening 779 sheep.
The expansion of sheep feeding is largely by means of alfalfa
and other fodder products.

Concentrates are used on a very limited scale

because they are not manufactured in the country on a large scale, and
because they are expensive:
in the country is Haradh.

600-800 SR/ton.

The only large sheep farm

The project, at present, comprises about

30,000 head of Najdi sheep based on irrigated pastures (alfalfa, and
other grsses).

This project has not been examined in detail in this·

chapter because (a) it is state-owned, hence does not represent the
average farm, (b) sheep farming was adopted here as an alternative system;
the original project layout was for cropping and settlement, (c) 'it is
a non-profit-making scheme, hence it does not face
confronting other farmers (Chapters 3 and 2).

th~

ecolomic

probl~~s

On the other.hand, the

new trend tmgards dairy farming in the country _ largely a private venture
and mainly in Riyadh - has been chosen as a case study to illustrate the
principal problems faced by the emerging livestock farming industry as
a whole.
8.2.5 Dairy farming
Dairies in the country are still few and are either small family
concerns or government-owned farms.

The largest are state farms which

are mainly research stations, the animals being primarily kept for scientific purposes.
nearby areas.

However, the milk produced on these farms is sold to

There are three main state research farms with dairy

cattle, located at Dirab, Hofuf and Madina.
about 120 milking cows.

Between them· they have

Apart from the milk fro~·these few public farms,

most of the milk consumed is from private farm or household, or is an
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imported and reconstituted product.
To evaluate the present character of commercial livestock farming
in the country and its main limitations, a sample survey of nine dairies
in and around Riyadh's urban area was undertaken.

The survey was based

on a questionnaire (Appendix) undertaken by the author in November and
December 1974.

The nine were the main dairies around Riyadh at the time

of the survey, and the result of the recent trend towards commercial
livestock farming and away from the traditional mixed or pastoral livestock production.

They can be used to illustrate the present state of

commercial livestock farming, its major problems and potential.
8.3 Riyadh and Dairy Development
Riyadh is the political capital of Sa~di Arabia, and is situated
on the lower course of Wadi Hanifa (Fig.8-l) a tributary of the great
Wadi Sehaba system, near the centre of the Arabian Peninsula.

It has

been an important tribal ann regional political centre for the last .two
centuries and is becoming more important since the completion of a
railroad to Dammam on the east coast in 1951, and a surfaced highway.
In the mid-1960's, the town became.the centre of a national road system.
Riyadh dairies were chosen as a case study because (a) all recent
dairy development in the country have been located in and around main
urban centres, (b) the urban expansion in the Riyadh area is the largest
in the country, with an annual growth rate of around 13% a year, mostly
as a result of the continuous migration to the town from surrounding rural
areas, (c) the 'high per capita income (Table 8- 9) generated by the concentration of government agencies, related services and the growing
industrial base has made the market for milk a profitable enterprise.
Dairy development around Riyadh is recent and a result of urban
expansion.

The first dairy was started in al-Kharj by the founder of

Saudi Arabia, His Majesty King Abdulaziz aI-Saud in 1953.

The Arabian
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American Oil Company (Aramco) was asked to plan and manage this farm.
Until 1960 this farm was the main dairy in the country and provided the
Royal household and to a less extent, Riyadh market, with milk.

After

1953 no sizable dairy was established until 1963, when the owner of
dairy No.5 realised that "milk 'Was a valuable, demanded, and largely
.

.

unavailable commodity in the market".

7

The remaining seven dairies

were established in the period between 1967 and 1973, as shown in Table
8-11, with the largest expansion taking place in the last quarter of
that period.
Table 8-11
Dairx: develoEment in Rizadh area
Farm No.

Year

Time Seg.Years

O"'''Ilcrshie

6

1953

0

Government

5

1963

10

Private

3

.1967

14

Private

8,1

1970

17

Private

9,2

197~!

19

Private

7,4

1973

20

Private

Source:

Field 'Work, 1974

At present the total milk supply for this area comes from
(a) households and imported milk, which constitute the main source, but
whose output it is not possible to estimate, (b) reconstituted milk
fr,om three factories in Riyadh and some from Dammam (c) fresh milk from
the nine dairies around Riyadh.

Table 8-12 indicates that, with the

exception of source (a), the estimated milk supply from (b) and (c) for
the city is 49'.3% reconstituted milk and 50 ~ i/o fresh milk mainly coming
from the nine dairies surveyed in this study.

7.

~~.

Soliman al-Rosain, al-Kharj, Dec.1974
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Table 8-12
Estimated dairy milk supply for Riyadh 1974 in kg.
Sources

~

Fresh
Dirab Station
Dairies around Riyadh
Total
Reconstituted from Riyadh
"
"Dammam
Total
Sub-total
Source:

..

500
1,970
2,470
1,800
600
2,400
4,870

50.7
49.3
100.0

Field work,1974

8.3.1 Location forces influencing the· patterns of dairy farmin&
in Riyadh area
Although urbanization has meant the end of most of the farming
activities in the city, Riyadh still has a sizable area of agricultural
land such as house gardens, allotments, date palm gardens, and even
actual farm land all along

~

Hanifa (Fig.8-l).

Thus the town has,

to some extent, retained something of its agricultural character despite
overwhelming concentration of population.
Farming in the past influenced the city because the city would
never have existed had it not been fcr Wadi Hanifa oasis.

Now and because

of urbanization, the City in its turn influences and directs the location
and character of farming not only nearby but often considerable distances
away, not only in Wadi Hanifa and its tributaries but also in the alKharj area (74 km.to the south) and, at an even greater distance, in
Qassim 400 km.to the north.
The relationship between urbanization and urban-farming, particular.ly in the development of commercial dairies, is very close and
suggests that the concept of the theoretical zoning of agricultural land
use (Von Thunen, Chapter 6) may be usefully employed in seeking an
explanation of the location pattern of dairy farming in the Riyadh area.
The main nine dairies analysed in this chapter are of two types, found
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in two separate locations.

One dairy type is input-orientated and

located close to or within the area where fodder and water are available,

in a relatively abundant quantity - that is, mainly in the al-

Kharj area.

These dairies are established in farms and produce most

or a sizable part of the fodder they need;
rather than city dairy units.

thus they are dairy farms

The transportation of fluid milk the

distance of 74 km.(from al-Kharj to Riyadh) causes it to deteriorate
because the weather is hot most of the day and most of the year, hygiene
is inadequate, and modern cooling equipment is not available.

So the

milk produced in this area is partially processed into cultured butter
milk (leban) which is less perishable than fresh milk.

The location

of input-orientated dairy farms is found in the al-Kharj area within
zone two, referred to as the outer milk zone in Figure 8-4.
The second type of dairy is market-orientated and urban, located
within or on the fringe of Riyadh along Wadi Hanifa.

711it, type is more

market-orientated than it is input-orientated in that it is not located
at the point where most of the feed is produced.

Dairies of this kind

are very much of a "factory type", with very little or no agricultural
land and buying in most if not all foodstuff from the outside.

Urban

dairies concentrate on the production of fluid milk which is highly
perishable and can only be transported a limited distance from the point
of production, thus these dairies are within a restricted radius of the
urban market

~hey

supply.

The area within this radius is referred to

as the inner urban market zone in Figure 8-4.
Thus it is apparent that the location of milk production in Riyadh
is spatially limited to the two concentric zones shown in Figure 8-4;
that is zone one foe urban dairies and market-orientated activity and
zone two for farm or input-orientated dairies.

This spatial limitation

is due to the fact that the industry is very much a new one, still scmi-
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specialized, not yet developed to the extent of producing surplus
quantities of milk, so as'to make use of modern factories to process
surplus milk into bulky products i.e. cheese, butter etc.

Therefore

these dairies have to be reasonably close to Riyadh and no further than
al-Kharj or similarly located areas at the same distance from Riyadh.
Figure 8-5 depicts the limits of milk zones in real world, showing
that zone one includes mainly Wadi Hanifa and the outer zone includes
the al-Kharj oasis.

This zoning differentiates a developing dairy

activity in a developing country like Saudi Arabia from those in developed
countries where the number of milk zones are three, the third being an
outer zone orientated towards the production of strongly input-orientated
products i.e. butter, cheese etc.

This third zone is a future possi-

bility for Riyadh, when Qassim - and al-Hasa,

with their abundant agri-

cultural areas - become part of a third zone where milk in excess of
immediate needs is processed into milk products.
8-5 defines the future limits of this development.

Zon: tbree in Figure
However such a de-

velopment cannot be expected without the improvement of the present road
network connecting these areas with Riyadh and the encouragement of exp~nding

large modern dairies in these areas.

8.3.2 The size and scale of the dairies
As shown in Table 8-13, three of the nine dairy farms surveyed in
Riyadh are urban units;

the average land size is 7.2 hectares, which

is very small compared with an average size of about 409 hectares for
dairy farms in the al-Kharj area.

As a result of the high price of

-

land in Riyadh two of the urban units are renting their farms while all
the dairy farms in al-Kharj own their land.

Moreover, the urban units

are located on average 4.4 km.from Riyadh and their land is used almost
100%, While the dairy farms are located on average 74 km.from Riyadh
and only 65% of their land is utilized because their lands are large and

J
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not as highly valued as that of the urban units.
.
Table 8-13

.

Urban and rural dairy farms around Riyadh 1974
No.

Ave.size

Urban units

3

7.2 ha.

Dairy farms

6

409 ha.

% cultivated

Distance
from Riyadh
km

Rented Location

100
65

Wadi Hanifa
al-Kharj

2

4.4
74
•

Source:

Field work,1974

As seen in Table 8-14 the scale of the surveyed dairies is small.
The largest is the government farm in al-Kharj with a total of 346
animals, while the smallest has 25 animals.

The nine dairies have a

total of 818 animals, made up of 208 milking animals, 251 dry cows, 145
males and 214 heifers for replacement.

The dairies' average herd size

is 91 animals and the average number of milking and dry cows is 26 and
the~~

31.4 respectively;

figures also indicate the small scale of the

operations.
Herd composition i.e., the percentage of milking cows, dry cows,
\

males and heifers to the total dairy herd, can give a better indication
of the present scale and the limited potential of these dairies.

As is

seen in Table 8-14 the herd composition varies greatly and shows that
mo~t

of these dairies are in their herd building stage.

For example,

dairy No.7 has 93.8% of its herd as heifers because it is a new farm.
Dairies No.5 and 6 have 56% and 28.9% of'their herds as replacement
heifers.

Number 6 is a government farm where government regulations do
-

not "give the management a. free hand to dispose of undesirable animals;
it is for this reason that this farm has almost 32% of its herd as males.
For these dairies as a whole the herd composition is 25.4% milking cows,
30.77. dry cows,17.7% males and 26.2% heifers. This average indicates
that the percentage of dry cows is higher than that of milking co,.;s;

I
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at the time of the survey many of the dairies had purchased dry cows
and some of their cows had problems of sterility and rapid degeneration,
the result of bad management.

The number of males is high as a result

of keeping a large number of them for long feeding periods.

The per-

centage of heifers for replacement is 26.2%,which is reasonable, because
there are few heifers for sale in the market and the owners tend to
keep all their heifers for their own use.
Table 8-14
Scale and herd comeosition of Rixadh dairies 1974
Herd Size
No.

Total
Herd

Milk
Cows

Dry
Cows

Males

3

4

5

100

34.1

53.7

7.3

4.9

100

43.8

25

100

47.4

30.2

6.3
8.6

13

100

8

60

6

3

14

100

12

20

12

56

111

100

100

11.6

27.5

32.0

28.9

2

30
8

100
100

6.3

93.8

48.9

27.7

6.4

17

9
214

100
100

50
25.4

22.5
30.7

5
17.7

2

3

1

82

28

44

6

4

2

80

3

116

35
55

20
35

5
10

20
16

4
5
6

50
25

4

3

oJ

30
5

346

40

95

7
8

32
47

4

23

13

3

20

9
251

2

40
Tota18l8

208

Ave. 91

26

9

145

31.4 16.1
Source:

.

2

1

'l

Herd comeosition %

Heifers
5

23.8

Field Survey, Figures are rounded
to the nearest

8.3.3 Investment and income
With the exception of al-Kharj farm (which is non-profit-making)
all these farms are privately owned by individuals and all are profitmaking.

The invested capital is considerable, as shown in Table 8-15,

.

the total investment for the eight dairies being over SR 12 million,
varying from a lower figure of SR 500,000 to a higher figure of SR
2.4 million.

25
13.8
26

22.5
26.2

276.

Table 8-15
Investment in Ril:adh's nine dairies

No.
1

Land
1,750

%
72

Animals
370

(SR 000)
% Buildins % PumEs % Machine
250
10.2 50
2.1
15.2
10

%

Total

0.4

2,000

2
3

2,430

rent

300

57.7

200

38.5

20

3.8

520

4

500

5

1,300

6
7

1,500

80

28.8

1.5

200

10.5 160

8.4

10

8

1,000

64

176

11.3

300

19.2

2.2

50

35

0.5
3.2

2,000

9
Source:

Field work,1974

However, these investments are not all in the milk side of the farm but
are in the whole farm as a unit.
ivitiesj

These farms do not separate their act-

moreover, with the exception of al-Kharj farm, they do not have

an accounting procedure for the farm as a yhole or for each activity.
Only four dairies were able to help in detailing the main aspects of
their investment.

Land is by far the largest part of these farm invest-

ments, anounting to not less than 64% and to a proportion as high as
80%.

1,899
1,561

Such a high proportion of the total investment is in land because

of the present high prices of land in this area;

all the operators owned

their land long before the present increase in prices.

It is for this

reason that some of the owners are thinking seriously of abandoning
dairying for a more profitable activity •.
Animals and buildings come as a second and third priority.

Animal

pric"es are very high and if a good milking cow is available, SR 3,000 to
4,000 is paid for itj

pure-bred cows are not available for sale but

have been recently imported from overseas.
There are rarely specialized dairy buildings on such farms, the
farm buildir.gs being used indifferently for all the farm activities.
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The income from dairies is not known.

During visits to these dairies

no accurate figures were available to enable a realistic economic appraisal
of production.

Accounts are not kept,production per animal and costs

are not recorded.

However all the recent MAW studies have shown that

the economics of the present dairy enterprises are very doubtful. 8
All the farmers who were questioned stated that they did not make
a profit from the dairy side of their farms;
that supplemented the farm's total income.

dairying was an activity
As shown in Table 8-1 6 none

of these nine farms specializes in dairy and fodder production alone.
Table 8-16
Farm incomes
No. of farms

Income from other activities

3

n~ less than 10%

2

20%

4

50% and over
Source: Field work,1974

Other crops and activities constitute 50% of the income for four
dairies, 20% for two dairies and less than 10% for
these dairies as shown in Table
own fodder, mainly alfalfa.

8~7

thre~

dairies.

All

produce either all or some of their

Seven produce dates and other trees.

Chicken and meat are produced by four.

Two farms sell petrol as a

result of their location on a main road.
Table 8-17
Type of activities
No. of dairies
~, 7

p~acticed

besides dairy farming

Type ot activities'

4

Dates
Other trees (grapes and oranges),

4

Chicken, meat, petrol

9

Forages

4

Grain

Source:

Field work,1974

8. ODA, op.cit., p.8.)and interview ''lith some MAl-l staff
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The farmers who were interviewed felt that their other activities,
besides milk production, provided security that they needed for the
time being, because (a) the major managerial problems they are facing
are too great to allow them easily to plan their way ahead in dairy
activities (b) MAW has not started helping and planning for this type
of agricultural activity, (c) the skills required in dairying are beyond
their traditional abilities, and beyond what the labour market in Riyadh
can provide.
8.3.4 Cattle Breeds
Almost two thirds of the cattle of these dairies can be considered
as cross-bred (crosses between local and imported animals).

Government

farms in al-Kharj have contributed greatly to this situation, since most
of the private dairies have bought their animals from ,the farm or used
some of its bulls for breeding.

Breeding is uncontrolled and Zebu bulls

and cows are indiscrireirl;lte!.y used for breedlng with better imported
animals with no regard for efficiency.

Local animals are used by four,

of the farmers, all of whom intend or desire to replace them because of
their low milk yield.

As a result of the uncontrolled programme of

breeding, it is expected that cattle standards will degenerate.

The

lack of improved bulls for breeding purposes adds another dimension to
this problem.
8.3.5 Production level
The small scale of these dairies is also indicated ,by their low
production le~el.

From the survey undertaken, the total amount of milk

produced for 1974 was estimated to amount to 707,730 kg.

Almost 30%

of this quantity is diverted a\-lay from the market because it is consumed by calves, used for home consumption, or wasted as a result of
the lack of cooling equipment.

The quantity of milk produced varies

greatly from one farm to another.

The highest is 550 kg.daily from the
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state farm in al-Kharj, the lowest 20 kg.from dairy No.4 and 0 kg. for
5 and 7 (the last two dairies having no milking cows at the time of the
survey).

This low production is mainly due to the following factors: .

(a) the milking cows kept in these· farms constitute a small percentage
of the total herd composition:

around 26.5%

(b) most of the milking

cows are low producers either because they are local Zebu or because
they have been crossed with local Zebu breeds, (c) most important of
all, there is an almost total lack of modern expertise in dairy managemente
8.4 Management and some related aspects
The chief obstacle facing dairy development is the lack of a
scientific approach to management.

When the nine respondents were asked

to indicate their three main problems their answers were: (a) the shortage and high cost of man-power, (b) the lack of and cost of concentrate
supplement, Which was acute at the time of the survey, (c) the lack of
an organized proceSSing facility, (d) the lack of an extension and advisory
service for dairy production.
8.4.1 Man-power
All the nine dairies complain bitterly about the lack of unskilled
and, more acutely, skilled labour and i.ts high cost.

None of the dairies

has any employees who is qualified or has practical experience in dairy
management or related subjects.
As seen

~n

r~

--

.

Table 8-18 the total force employed is 106 labourers,

of Which 43.4% 'are non-Saudis, mainly Yemenis and Palestinians.

Yemenis

are usually employed for unskilled jobs and Palestinians for the semiskilled jobs.

89.6% of the ~abourers employed are unskilled and 10.4%

are semi-skilled.

Most of the skills available in these dairies are

the results of brief experience in the field.

The lack of an experienced

manager is the rule rather than the exception, only one dairy being
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managed by a Palestinian with some limited experience.

The rest are

managed by their owners who on the whole have no experience, except that
obtained since they started their operations.

None of these farms has

a veterinarian of its own and all rely on the MAW veterinarians in both
al-Kharj and Riyadh.
Table 8-18
Number employed by Riyadh oasis
Total

Saudi

No.

106

60

46

11

%

100

56.6

43.4

10.4

Source:

Foreign

Semi-skilled

Unskilled
95
89.6

Field work,1974

Labour wages are high, averaging SR 650-700/month for semi-skilled
and SR 350-400/month for unskilled workers.

The shortage of unskilled

labour at the time of the survey was acute as a result of (a) National
demand for labour for a large number of public and private projects all
over the nation, (b) the:: Ye.r.t:n government' s

~iscouraging

of migration

from the south, because of its own growing needs for labour.
None of the employees in the dairies has any chance of formal training; the owners cannot afford 'it, and the gover~~ent has no school or
organization that provides training in dairying.

The MAW has only two

staff with a dairy background and they are busy doing office work and

t~nder analysis in the MAW headqu~~ters.
8.4.2 Feeding
Livestock raising in farms and p~rticularly in dairies has been
possible as a result of the traditional cultivation of local alfalfa •

.

Over much of Saudi Arabia with the exception of the mountainous and
coastal regions of the south-west, a large part of the cropped area has
always been used for alfalfa production, and livestock farming has always
been maintained basically on this fodder." As shown in Table 8-1 9, the
alfalfa area in Riyadh and al-Kharj districts occupies a sizable pro-
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portion of the cultivated area.

The alfalfa area in Riyadh has increased

from 5% of· the cultivated area in the district to 8%.

In al-Kharj the

alfalfa area, although it has decreased slightly as a percentage of the·
total cultivated area since 1967, has increased considerably in real
terms from 23,050 in 1967 to 28,000 donums in 1974;
the alfalfa has increased considerably.

therefore, iri both districts

In Riyadh the alfalfa area has

increased since the index year 1967 by 245% and in al-Kharj by 121.5%.
Table 8-19
Alfalfa production in Riyadh and al-Kharj districts (donums and %)
% of cultivated
area

% increase in
alfalfa area

Dist.

Year

Riyadh

1967

51,150

2,450

5%

1974

75,700

6,000

8%

100
245

1967

89,600

23,050

25.7%

100

1974

120,000

28,000

23.3%

121.5

al-Kharj
Source:

Cultivated

Alfalfa

1967 SRI op.cit.,p.235 based on Resource SurvP7
(unpublished)
1974 SCET op.cit., p.35, (unpublished)

Green and dry alfalfa constitutes the main forage for the nine
dairies surveyed, mixed with straw and sometimes supplemented with millet
or wheat.

The feeding system used by the dairies is zero grazing, where

fodder is cut and then fed either green or dry to the animals.

All the

respondents use green forage as their basic fodder, six use dry forage,
usually together with green fodder and three use supplements (Table 8-20)
with a combination of green and dry forage.

Two dairies do not use d=y

fodder because they do not have the facilities to cure and bale it.
Also the small size of the alfalfa plots (Plate 8-1) makes the use of
"baling machines pointless.

Most of the farmers who use dry alfalfa have

their own bales and they usually bale their own dry fodder and sell
whatever extra they have.

Five of the respondents produce their own

fodder, the rest have to buy it in for some of their needs.

Supple-

"

.

2 v2.

Plate 8-1

Alfalfa plots are very small allover the
country. This makes the use of baling machines
and modern irrigation systems difficult.

Plate 8-2

Most of the milking machines used by Riyadh
dairies are small and portable .

Plate 8-3 Rudimentary methods are used by most of Riyadh
dairies for cooling milk.

PI
"
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ments are usually of imported protein or of locally produced or imported
grains;

-

at the time of the survey imported concentrates, costing up

,.

to SR BOO/ton, were not available on the market.
Table 8-20
Feeding system of Riyadh and a1-Kharj dairies 1974
Feeds

No.users

Feed combination

No.users

(a) Green forage

9

abc

3

,

(b) Dry forage

6

a

2

.'

(c) Supplements

3

ab

6

(d) Grazing

none

ac

1

'

Source! Field work,1974
Only three dairies including al-Kharj farm are using supplements
on a semi-regular basis.

They do not give it on the basis of their

animals' output but more or less indiscriminately, some animals receiving
more than they should and others less.

In dairies 2 and 9 at milking

time all animals were given the same amount of feed.

Some of the dairy

,

,I

cows seen in al-Kharj farm and farms 2 and 3 seem to be overfed.

The

•

owner using supplements has stated that he takes as his model al-Kharj
farm, there being no other example to follow.
high protein ration.

al-Kharj farm uses a very

The data obtained from the Manager and the Ministry

of Finance show that the daily feed rations used by al-Kharj farm for
milking animals is an average of 60 kg. alfalfa and an average of 4.5 kg.
of meal (barley and wheat) per head, which was calculated to supply almost
1,905 gr. of DP (digestable protein)9 as.shown in Table 8-21.
Table 8-21

,

~

Feed value of al-Kharj ration
DP gr.
~
Alfalfa
Meal
Total
9.

~~W

Research Department

60

1,620

4.5

385

64.5

1,905

.

I
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This ration is higher than the norm.

A full-grown 500 kg. cow pro-

ducing an'average 10 kg.of milk per day throughout the year (gestation
of five months) would require per day an estimated total of 850 DP in
grams.

10

For most of these dairies, feeding is basically dependent on alfalfa
(Medicago sativa), of which there are several local varieties, giving
all-the-year-round production of up to 70-100' tons/hectare.

The reliance

on alfalfa can do no more than maintain the animals at a modest level of
production, by itself it cannot be expected to provide the nutrition
needed for maximum production.

Most of the dairies surveyed cannot afford

the costly protein supplement, and their very limited experience in the
field makes it difficult for them to use it wisely.

Moreover, the in-

efficient management procedure employed by the dairies makes the importance of using protein supplement very much secondary to the importance to
be attached to the type of c.dmals used, the processing and storing facilities.

The use of costly concentrates under low management standards

is a waste of investment and resources.
8.4.3 Milk processing and 'treatment
Milk treatment and processing in the dairies is often elementary in
standard and suffers from two major weaknesses:

(a) the lack of modern

da,iry facilities and (b) widespread lack of basic notions 'of hygiene.
With the exception of the government farm in al-Kharj, none of the
ducing farms has any modern pasteurising'or cooling equipment.
_

As shown

1

in Table 8-22 only two farms use mechanical milking continuously.
dairies use both hand and niechanical milking.
portable ones (Plate 8-2).

10. Ibid

-

Three

The machines used are

Cooling milk before sale is only undertaken

by three of the farms, one of these being al-Kharj farm.
use home freezers.

pro~

The other two

Pasteurisation at 15SoF is practised at al-Kharj farm,

..
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the rest boil their milk over gas stoves (Plate 8-3 and 8-4).
Milk processing is limited to al-Kharj, which handles only the milk
from known cows to produce fluid milk, leban (sour milk) butter and yoghurt.
The al-Kharj farm is the only one with satisfactory
processing facilities.

~

if elderly - dairy

The rest of the farms dispose of their milk either

in the form of untreated fluid milk or in the form of leban.

Sixty-IOO%

of the milk sold is in the form of leban, this indicating the consumer's

.,

.

preference for this product, besides the fact that sour milk has always
been known for its better storage properties.

Only three farms separate

fat, and two of these farms use home washing machines for this purpose.
No sterilization of equipment was observed by the author in any of the
dairies except al-Kharj farm.
There are rarely specialized dairy buildings on such farms, the
farm buildings sometimes are an extension of the owner's house (Plate 8-5).
The hou6ing layout indicates a low level of management.

Tp~

area pro-

vided for animals is small, sanitation is lacking and milking is usually
done in the open anywhere in the animal area (Plate 8-6).

. I

MAW ServiCES:

The MAW unit in gl-Kharj is small, with little decision-

making power, and is directly controlled from the MAW Office in Riyadh,
and there is little time for field work.

With a total of 44 employees the

branch has only one veterinarian and two assistants.
The veterinarian of the unit is the only one in the area and usually
stays at the office;

he has no systematic programme for travelling or

field visits. -When dairy owners were asked how often the veterinarian
made visits, they all without exception complained about the difficulties
involved in getting the government veterinarian to come to their farms.
The routine adopted by the MAW unit is considered by them to be unnecessarily slow and inefficient.

Moreover most of the owners did not

have much confidence in the service available, probably because it had
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Plate 8 -4 Old methods are used for heating
milk in a Riyadh dairy.

Plate 8-5 Animal housing in some Riyadh dairies
is an extension of the farmer's own house.

Areas prov id ed for animals ar e small and
san i tat i on i s la ck ing ( Deri yah, Ri ya dh ) .
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been inadequate to prevent previous cases of animal deaths.

The a1-

•

Kharj unit does not have any acceptable facilities for analysing blood,

t, ,

milk or other samples, and two farmers complained that two blood samples
were spoiled by the branch, before it sent them to the MAW laboratory
in Riyadh.
Table 8-22
Milking methods, treatment and processing applied in Riyadh Dairies

! .!

.

Methods and Processes

No. of Farms

Mechanical milking

2

Mechanical and hand milking

3

Hand milking

2

Milk cooling (two household refrigerators)

3

Pasteurisation (one using pasteuriser while the other
two use.rudimentary methods)

3

Separation (two using washing machines)

3

Large storage room

1

Large cooling vat

1

Milk sold
Leban

untreat~d

5
5

Butter

3

Yoghourt

1

Sale in closed carton

3

Open containers

4

Source:

Field work, 1974
Two dairies are not in produc~ion (5 & 7)

'. "
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INTRODUCTION
The'development and rationalization of the livestock sector in
the Kingdom of Saudi Arabia is an important and complex task.

The

sector has relatively large and unexploited developmental possibilities
but the problems impeding its expansion are numerous.

The previous

eight chapters - each contributing its own share within its own scope
- have attempted to expose, analyse, and to evaluate the main problems
within the livestock sector in the country so as to help in arriving
at. two main objectives:

to examine and appraise the main structural

problems facing the livestock sector, and to provide an overview of the
livestock sector in Saudi Arabia as presently constituted.
It is the hope of the author that, in view of the findings of the
previous chapters, the magnitude of the difficulties facing livestock
development in the country is clearly appreciated.

Based on the results

of the previous chapters is the third objective of thi:: tl/~sis:

the

development of the livestock sector, which will be elaborated upon as
the main theme of Part Four.
Part Four is made up of 'two chapters.

Chapter Nine argues the

case for livestock development within the national context.

It starts

by giving an idea of the nature of economic development in the country,
e~phasizing

the main aspects and problems of the present state of the

national development.

At the end of this chapter the role that live-

stock can play in enhancing a balanced national development is put
forward.

~

_. -Chapter Ten deals directly with the strategies suitable for developing·the livestock sector, and it puts forward the author's own
suggestions on how to rationalize the development of the livestock
sector and how to overcome its present state of disequilibrium.
However Chapter Ten does not elaborate solutions for every problem
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mentioned earlier in this study;

solutions to many of the problems were

indicated'- if not directly then indirectly - in previous chapters.
Nor does this chapter elaborate the detailed methodology of over-coming
every livestock problem, because this is the task of planners and
administrators.

What this chapter hopes to achieve is to define the

objectives and priorities, and to underline the basic strategies, of
livestock development in its totality both as an economic and an agricultural sector.
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CHAPTER NINE
THE ARGUMENT FOR LIVESTOCK DEVELOPMENT
9.1 Trends in Saudi Arabian Development
In the last 30 years, commendable developments have been accomplished
by the government of Saudi Arabia in all fields, particularly those of
transportation, communication, water, education, industry and social
benefits.

The isolated Arabia of 1930 has now become a modern state with

a vital international role to play, and the events of the energy crisis
in 1973 indicated a promising future for the country.
The economic development of the last three decades is mainly the
results of the discovery of oil and it was the oil income that induced
the process of modernization and shaped the present economic structure.
Few countries have undergone so sudden and drastic a transf0rmation of their economic prospects as Saudi Arabia.

Up until 1950 Saudi

Arabia was the prototype of a poor country and the

bu!~

lived by subsistence farming and pastoral activities.

or the people
In 1947 an Arabist,

Gerald de Gaury, wrote "The imports of Arabia \Olere comparatively small,
but exports were almost non-existent.

The only large source of income

- from overseas pilgrims - would be brought to an end by the war.
development of oil fields had only just begun;
for ready money". 1

The

and they were embarrassed

Saudi Arabia in the late 1960's '-1as no longer a poor

country but was rather the prototype of a rich country where the average
income had surpassed 600 U.S. dollars.

On the basis of this single

-.

simple measure, Saudi Arabia is already approaching a level comparable
to-that of some countries which are no longer considered under-devetoped.
It is only natural that this drastic and sudden economic change,
coupled with the lack of an early planning procedure, precipitated a
state of unbalanced growth manifested in economic and spatial dualism.
1. de Gaury, G., Arabian Journey:
George G.Harrap,1950),p.3l

and other Desert Travels, (London;
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9.1.1 Economic Dualism
The"structure of the country's economy is very dependent upon the
export of only one commodity, oil, which accounts for almost all of its'
commodity export and for over 90% of its foreign current receipts in 1973.
~

The contribution of oil to the total revenue increased from 86% in 1970
2
to 87.3% in 1971.
The spatial pattern of oil development has been orientated towards the overseas market, mainly Japan and Eur~pe.
economy is a dual economy consisting of two major sectors;

Thus the

one is the

very modern, highly capitalised oil sector and the other is the non-oil
sector, largely agricultural and traditional in character.

The oil

sector is highly developed, the most productive sector, and features a
high rate of growth.

In 1962/63 the oil share of the GDP was slightly

more than 40%; in 1970/71 it reached 61.1% and it is forecast to continue
increasing.

3

Oil production continues to expand, making the Kingdom

oince 1970 the largest oil exporter in the world, and existing agreements
call for regular annual increases in posted prices throughout 1976.

The

importance of the oil sector in the Kingdom's economy is overriding and
this trend, as forecasted by CPO, will continue into the foreseeable
future.
The non-oil sector - mainly agriculture (including livestock) leads the oil sector only in terms of employment and space.

The agri-

cultural share of the labour force accounts for 40%,4 well above all
other sectors.

Agricultural land, mainly desert ranges, cover 140.5

million hecta;es, almost the whole country.

The dominance of the agri-

.

-

,

cultural sector in terms of space as well as occupation has been negated
by its insignificant economic contribution and its prolon~ed state of
under-development.

The 'agricultural sector's share of the GDP declined

2. CPO, Report of the Central Planning Organization l394,A.H., (Riyadh;
CPO,1974),p.32
3. Ibid.
4. I~id~p.l09
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from 10.1% in 1962/63 to 4.6% in 1970/71 and the livestock share in the
GDP was extremely low, around 1.5%.

5

9.1.2 Uneven Regional Development
It is only natural that the persistent economic dualism manifested
by the development of the oil sector should result in a spatial dualism
in the form of an unbalanced regional development, affecting particularly
the rural areas, and this is exactly what has occurred in the last 30
years.
Table 9-1 shows that the process of urbanization is concentrated
in only a,few towns.

Populations of thirty thousand or more are found

in only nine cities out of around 11,193 settlements in the country.
There are only nine towns that have more than ten factories.
Table 9-1
The concentration of urban population and industrial development
No. of Factories
City
POEulation (000)
Riyadh

370

:::11

Jeddah

285

221

Dammam

65

72

al-Khober

25

27

Madina

113

22

Hofuf

106

15

Mecca

244

56

58

10

109

20

31

9

1,406

663

Buraydah
Taif
Unayzah
Total
Total number of factories
in all the country
Per cent

700
94.7%

Source: Population compiled from SRI, A Programme for the
improved marketing of agricultural commodities in
Saudi Arabia, (Menlo Park; Calif., SRI,l97l)
Number of factories compiled from Industrial Studies
and Development Centre, Factories operating and
factories under construction, (Riyadh; Ministry of
Industry,l973)
5. Derived by the author in the general introduction of this study
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The uneven regional development in the country is illustrated by
Figure 9-1, which is constructed on the basis of three indices:

the

distribution of industries, the concentration of urban population and
the main lines of transportation.

If we consider the spatial pattern

of all these elements within the country we can see that most of the
national development has been concentrated in three main zones.

These

three zones are the most developed in the country and are located along
a horizontal central belt, separated from each other by sparsely populated
areas and connected with each other by a competent transportation network.

The polarization of this developed belt is identified not merely

with the three zones, but more precisely with a few cities that are
substantially urbanised and are
Riyadh, Mecca, Jeddah.

rap~dly

becoming more so, e.g., Dammam,

The extreme eastern zone includes the oil pro-

ducing, processing and exporting coastal towns and their urban peripheries.
""

The central zone includes Riyadh and its suburbs whic!:' se;':'/e as the goverument headquarters, as well as the site of an expanding industrial and
commercial centre.
.around

Mecc~

The belt ends with the western zone which is centred

and Jeddah.

Jeddah, the largest port on the west coast,

accommodates the foreign embassies and a large commercial and industrial
base, while the holy city of Mecca receives more than a million
annually.

pilgrim~

All these three urban zones in the developed belt are on the

whole motivated and activated by the income from oil, hence this belt
deserves to be identified as the oil belt.

Indeed the development in

the central belt was initiated by the discovery of o~l and has been intensified by the oil-induced economic growth.

However; in the case of

the western zone, the Jeddah and Hecca areas, pilgrimage activities help
to create additional commercial wealth.
Most of the technological developments introduced to the country
in the last thirty years in terms of modern industries and infra-structure

..
Fig. 9·1: THE DEVELOPED CENTRAL BELT ANDTHE
UNDERDEVELOPED RURAL AREAS

f

o

km

,

300
I

-:::::::::::::::::::::::::::::::::~~~:::::~

150
100

. .:.--'
50

300,000

o

11200.000
.100,000
.50,000
·25,000

International
Boundaries _ . _ - . .
ProvIsional
Boundaries - - Surfaced Primary Roods

Undeveloped Areos
Developed Belt

O·.

. . . .
• . .
.---,

L...-J

Compt1ed from Tables 9-1 and the Aramca Map of The Kmgdam of SaudI Arabla,197'
t-.)

....
\0

295.

are deployed in this belt.

The rest of the country both north and south

of the oil belt has undergone less development, and this is only natural
because regional dualism became, in Higgins' words,

II

a reflection of

"6
technological dualism.

Another example of the polarization of urban development in the
country is illustrated by the Village-Town ratio.

Although Johnson used

it to measure the degree of central-place abundance or deficiency,

7

it

serves our purpose as a yardstick to show the extent of the uneven regional development in the country.

Table 9-2 shows that Saudi Arabia

has a ratio of 157 which is very high, compared with some developed
European countries that have one town to every 72 villages (Austria).
The high ratio for Saudi Arabia indicates a large rural area and a few
urban centres.

The 71 ceutres with a population of more than 2,500 in

the country in 1963 are located either close to the oil areas or are the
sites of the government's regional administrative centres and rely oainly
on activities generated

directly or indirectly - by national govern-

ment spending.
Table 9-2
Number of villages for each central place with over
2,500 inhabitants for selected countries (1963)
Ratio
'Central Places
Country
Villases
France

5,075

489

10

U.K.

4,337

277

16

Norway

4,819

83

58

Austria

4,881

72

11,193

87
'71

157

9,186

45

204

Syria

7,540

25

301

Yemen

9,532

15

635

Saudi

-

Arabi~

- Iraq

Source:

Collier's Encyclopedia, (New york; Growell-Collier

& MaCMillan,l966), UN Statistical Office,
Statistical Yearbook, (New York; UN,1968)
6. Higgins, B., Economic Development, ~inciples, problems and Policies,
(Lcndon~ Constable, 1959),p.20
7. Johnson, E.A.J., The Organization of Space in developing countries,
(Cambridge, Mass.; Harvard Univ.Press,l970),p.177

-..f

.,
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The disadvantage of this clear case of polarization lies not only
in the great deficiency in the number of centres that facilitate regional
contacts.

There is also the far-reaching problem that the development

of the existing centres fosters the continued growth of the developed
belt rather than enhancing development within each region.

This induces

a "brain-drain" from the rural areas by attracting the able individuals
to these centres and to the large urban towns in the developed belt,
thus widening the spatial imbalance.
The concentration of development in a central belt did not stem
from deliberate planning nor is it a totally misguided emulation of other
countries;

and it certainly cannot be attributed to the common pheno-

mena of ex-colonised nations, the development of whose core areas was
financed largely by the exploitation of agricultural commodities.

Some

of these reasons or all of them may apply to some LDC's that have difficulty in accumulating capital or "that were colonized and exploited by
western powers".

8

However they are not valid in the case of Saudi Arabia,

because the country at large is not the ex-colony of any Western power
and capital in reasonable quantities bas always been available - at
least since 1950.

The evolution of the polarized zone on the east coast

was a spontaneous process sparked off by the discovery of oil and sustained by the subsequent continued growth in oil production.

The growth

of government services and organizations has accentuated the polarizatlon of the c~ntral and western zones by'the need to build its infra-

-.

structure, administration and the suitable urban centres to facilitate
national development.
9.2.Main Causes for the uneven Regional Development
If these previous reasons can explain the evolution of the concentrated development in the central belt, they clearly do not explain
8. As 1n the case of Nigeria; see Logan, M.L., "The Spatial System and
Planning Strategies in Developing Countries" in Blunden, J., Brook~
G., Edge, G., and Hay, A., (eds.),Regional Analysis and Development,
(London; The Open University Press,1973)
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the under-development of the rural sector.

The state of under-development

of the nori-oil sector - largely the agricultural sector - can be attributed largely to the following reasons:
9.2.1 Transplanted Development
The fact that the oil sector became highly developed does not
mean that the same process can be repeated in other sectors.

The oil

development was initiated and sustained by foreign agencies, oil companies,
and relied on imported Western expertise, organization and technology.
It did not have to put up with the problems associated with underdeveloped rural societies that agricultural development had to deal with.
It was a clear case of a totally transplanted development by and from a
developed society to an under-developed one.

The country gained no ex-

perience in planning or implementing the oil development so as to apply
it to other sectors of the economy, hence the country was not equipped
to emulate the oil deve!ppm·.'ut in the non-oil sector.
9.2.2 Centripetal effect of the developed belt
The intensification of concentrated development in the central belt
has resulted in the eAploitation rather than the development of other
areas.

This is a universal phenomenon and, as Myrdal and

both emphasised:

Hi~shman

have

"The polarization and backwash effects of concentrated

development ••• will benefit the city and will therefore increase regional
imbalance, at least in the short term',9 this is supported by the fact
that the

citi~is

likely to be most exp10itive of the resources in its

hinterland while it is growing, and as it grows it at.tracts resources
from wider and wider areas. This is exactly what has accompanied the
central belt's development since 1930.

It has attracted human resources,

and the infra-structure that has developed in rural areas all through
this period has made it possible.
9. Myrdal, G., Economic theory and under-developed regions, (London;
1957): Hirshman, A.O., The struggle for economic development, (New
Haven; 1968),p.187: Logan,M.L., op.cit.,p.288
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9.2.3 The inefficiency in the use of capital as a factor for development
The' country's financial resources are more than adequate.

Indeed

it is uncommon for an under-developed country to have the luxury of not·
facing a universal scarcity of capital.

In 1971 the increase in exports

jumped 33.6% while the increase in imports was only 8%, with an impressive
net surplus of SR 4,649.5 million. lO

To the reassurance of the many

LDCs, the experience of most of the oil exporting states, including
Saudi Arabia, indicates that not being a "have-not" is no magic formula
for development.

Moreover, the most frustrating lesson is that the

efficient use of surplus capital is as complicated a matter as having
insufficient capital.

The reason is that capital in any quantity is only

one factor and its role in development depends on the availability of
other factors, mainly human resources and technology, which must be developed enough to control the use of the c~ital available.

The MAW's

limited ability to absorb m:I!."C funds is an example (Chapter 2).

In

studying development in Libya, Higgins repudiated both the implication
of the Lewis model ll that if capital were as unlimited as labour, growth
could go merrily on without let or hiudrance, and the implication of
12
Nurkse's model,
that a country,with a strong export should have no
particular problems.

Higgins concluded that Libya (which like Saudi

A~abia,

relies on oil and lacks human resources) has "both a strong export
13
and a virtually unlimited supply of capital, but cannot really develop",

mainly because "it is unlikely that. Libya will accumulate enough productive.capital outside the oil sector and raise pro~uctivity in the
non-oil sectors".

14

However, Higgins' forecasts of the unlikelihood of

accumulating enough productive capital outside the oil sector and of
raising the productivity of the non-oil sectors should not be extended
10. CPO, op.cit.,p.37·
11. Lewis, A., "Economic Development with Unlimited Labour", The Manchester
School of Economics and Social Studies, (May 1954)
12. Fie, J., and Ranis .G.,Developnent of the labour surplus economy,
(Homewood; 111.,1964)
13. Higgins, B., op.cit., p.838
14.1bld.,p.837
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to Saudi Arabia.

If the generous regional investment the Saudi Govern-

ment is providing at present were devoted to potential

II

growth pointsll

in rural sectors - mainly agricultural resources - a certain degree of
productivity would evolve in the non-oil sectors.
9.2.4 Channelling of investment for Regional Development
The Saudi Government is conscious of its

d~pendence

on the oil

sector, which it is hoped will be propulsive enough to engender rapid
economic development.

The objectives of the development plan ,explicitly

aim at "diversifying the sources of national income and reducing dependence on oil and increasing the share of other productive sectors
in the GD~,.15 The government has channelled huge investments into devel oping the rural regions.

Improvement in roads, education facilities

and administration receiVed, after defence, the largest share of the
budget in 1973/74.

Channelling large investments into infra-structure

which is badly needed does not necessarily generate regional development.
As a matter of fact this can widen the regional gap by providing the·
urbanised areas in the central belt with the man-power needed.

The fact

that the resources of the rural areas have not been utilized and developed
efficiently made the infra-structures more tailored to the needs of the
central belt than those of the rural areas.
9.2.5
At

Over~centralization
pree~nt

of Government Planning and Decision-making

the planning and decision-making relating to national

deve10p:nent is centralized in the capita'l.

As Saleh states:

lithe

planning and implementation of development programmes requires a uniform
organization of government as well as field areas ••• but such a uniform
system does not exist in the case of the administrative units of the
different government ministries in the country'.

16

In such a situation

one of the most frequently observed problems is over-centralization.
15 .. CPO, op.cit.,p.37
16. Saleh, N.A., The Emergence of Saudi Arabia Administrative Areas:
Study in Political Geography, (Univ.of Durham,Ph.D.,l975),p.327

A
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The headquarters, i.e.

~~W,

is invariably a storm centre, with innumerable

callers demanding that some one make decisions for them.

With little

delegation of authority, the regional directors in rural areas, for their
part, transmit all cases to headquarters for consideration, not even
attempting to make local decisions.

As shown in Chapter Three, we find

that the MAW branches have so little authority that ministers and high
officials are over-burdened with details, with the result that policy
formulation and planning is neglected.
The over-centralization of planning strongly affects agricultural
organization, development, and location.

Centralization could have

advantages if high efficiency resulted from the widespread information
and the capital and technology available to the headquarters in Riyadh.
But centralization also has its definite shortcomings,

when misjudgements

may be applied to the agriculture of the whole country with extremely
widespread effects, vastly ~~eater than an individual farmer's or region's
errors.

Also people in the field cannot implement programmes that they

see as practical and badly needed.
This state of over-centralization results in the impossibility in some instances - of focusing on local problems or evaluating the local
point of view, particularly when regional .development must take into
cqnsideration the individual farmer's needs and those farmers are on the
whole smallholders with limited resources.
Economic diversification necessitates the decentralization of

-

'

decision-making in order to overcome regional
local-areas with their needs for development.

diffic~lties

and,provide

Floyd has stressed that

"the first key to sound rural development strategy is decentralization
or localization of planning ••• The promoting of smallholder agriculture
will depend on a thorough knowledge of the human and physical elements
in the man/land equation over restricted areas around the countrY,E£!
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~

technically sound but dehumanized, nationwide blue prints for rural

rehabilit~tion, drawn up in capital-based government offices".17
9.3 Towards a Balanced Regional Development
It is obvious from earlier discussion. that economic dualism has
induced the spatial concentration of development in one belt, leaving
the rest of the country largely under-developed (Fig.9-l).

In other words,

the country 1s under-developed because the greater part of it, in terms
of space, human and natural resources, is still under-developed.

Then

it is only natural that the approach towards development should aim at
the reconstruction of the present spatial emphasis in development so as
to narrow the regional growth differentials, or as Johnson more eloquently
expressed it: "the problem is not how to eliminate these differences
since that is probably impOSSible, but how to reduce them if that can
18
possibly be done, and how to prevent them from becoming wider" •
As
long as the aim of development is to attain a diver~ir.icd economic base,
and reconstruct a balanced spatial development then the answer can only
be found in the mobilization of

gover~~ent

allocations towards tapping,

regenerating and then efficiently utilizing the rural resources which
are basically agricultural in nature.

9.3.1 The Development of Regional Resources
The argument for the development of regional resources is that a
viable development in any area has to be based on the area's own resourcp~
and potential~.

-.

Therefore, development in terms of infra-structures do

not always serve this purpose.

Schools, roads etc., ·may create certain

employment activities, but if these developments are not utilized for
the benefit and the activation of their areas' own resources then - as
already stated - they tie these areas to the main centres to the benefit
of the latter.
17. Floyd, B., Small-scale Farmin& in Trinidad and Tobago: Problems and
Prospects, Freliminary Report, (Department of Geography, University
of Durham~l976),p.14
18. Johnson, op.cit.,p.162
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The development of regional resources will widen the occupational
opportunities and increase the total regional employment.

The develop-

ment of an agricultural resource" has a .. spread effect" in generating
other services, and agro-industry is one of the benefits a region will
gain from efficient agricultural development, thereby providing not only
markets for farm products but employment for young people who prefer nonfarm occupations.

A development in that direction transforms a region

from" centrifugal to centripetal", that is it becomes able to attract
and utilize its own human resources, rather than exporting its skills
to other regions.
We do not have to go far away to find an example:

the development

of the central belt became possible because its natural resource - oil
in the east - was developed, thus generating the present state of development in this region.

Without the tapping and the continuous exploitation

of oil such a scale of development would never have h::.pper,::d.
example is the Mecca and Jeddah areas:

Anothe!':

a substantial part of the commer-

cial activities, as well as certain aspects of the development in the
western zone of the developed belt, have been generated by the utilization
of the pilgrimage season.

It is a resource similar to tourism that con-

tributes greatly to the area.

Although the government at present is

putting in more than it is getting out of it, still its utilization by
the community has contributed greatly to the growth and the development
of the Mecca and Jeddah areas.
Certainly other areas of the country with their. varied agricultural
resources offer opportunities.

-

"

It is not expected that their resources

will be as productive as oil, but if utilized efficiently they will definitely accumulate for their own regions a reasonable productive capital,
and will enhance a more viable regional development.

If a sizable part

of the nation's financial resources were invested in resource-orientated
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projects in areas that have comparative advantages, then the infrastructure'a1ready established will be more useful because it will not
only connect the regional centres 't'1ith the developed belt but, more irr.portantly
it will activate regional development and relate the resources of each
region with those of the country, for the benefit of all.

In other words,

a differentiated development that aims at the resource rather than only
at the infra-structure will incorporate these regions more into the growth
of the economy, so that they will become contributors to the national
economy rather than being subsidised recipients.
The investment in resource-orientated projects may not produce the
desired results if these projects are randomly chosen, without a wise
evaluation of the available "spatial investment choices".

This task,

in Johnson's words: "cal13 for technical judgment involving geographic,
economic, sociological, and other scientific aspects of prospective
growth points".

19

This may explain the questionable success of the major

agricultural projects that were initiated in largely under-developed "
agricultural areas, namely the a1-Hasa and Haradh irrigation and drainage
projects.

These projects are resource-orientated investments and are

supposed to generate local development by tapping the agricultural resources of these areas.
l~ck

Their apparent failure cannot be blamed on the

of resources or the need for such projects, but those responsible

for their initiation did not take into consideration how to relate the
spatial goals and targets of these projects with the socio-economic
environment in these areas.

The numerous causes for .the failure of these

projects to attain their main targets are outside the scope of this
discussion (the relevant and main causes are summarized briefly in
Chapters Two and Three)

20

but the main points should be emphasised here.

The a1-Hasa project provided a very sophisticated irrigation and drainage
19. Johnson, E.A.J., pp.c1t.,p.164
20. The two projects, their problems and history, are analysed in
Speetzen, H., Land Settlement projects and agricultural development,
(Univ. of Durham,Ph.D.,1914)
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system but did not offer an implementable agricultural plan that would
help farmers either to adapt to the new system or adapt the new system
to their traditional ways.

;,

The Haradh project was designed in Speetzen's

words, "for the wrong people,,21 Le. the al-Murra Bedwin, who were not
prepared to settle agriculturally but instead are spontaneously migrating
to urban centres.

..

'I

9.3.2 Priorities for economic development
A balanced regional development necessitates concern with all
sectors of the economy, be they industry or agriculture.

The country in

its present stage of development cannot afford to neglect onewr the
other, because they are inter-dependent with respect to both input and
output.

The argument for industry or agriculture in economic develop-

ment has been one of the most frequently elaborated themes by a gl:'eat
22
many writers.
The relevan~e of this argument cannot be evaluated until
it is viewed within the

('ont.~xt

of a specific country and its overall

needs, potentials and limitations.

A global generalisation of this argument

is as misleading as to conclude that all countries have similar potentials
and drawbacks for economic development, which is not true.

Each under-

developed country is a special case, because each has its own particular
limitations and problems.
me~t

What is considered to be a critical develop-

problem in one country may not be of the same magnitude in others.
In Saudi Arabia the priority argument gained some attention;

Saudi writer stated:

a

"there is no reason for Saudi Arabia with its abund-

ant capital t;'waste time in turning first to agriculture ••• the country
needs rapid development, and it is prepared to invest to ensure that
industrialization is the way for its development".
that "the country needs a great push in industry;

The writer concluded
then the pull will

21. Speetzen, H., op.cit.,p.469
22. The most important writers have been revie\~ed in the following references:
Brookfield, H., Inter-dependent Development, (London; Methuen & Co.,
1975),p.70-75: Meier, G.M. (edA)~ Leadin& issues in economic
development, (U.S.A; Oxford Univ. Press,1970),pp.393-443:Eicher,C.,
and Witt, L., (eds.), Agriculturai Economic Development, (London;
McGr~w Hill,l964)

'
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come from industry to agriculture".

23

The contrary view states that as

long as the country is enjoying, as at present, an abundant financial
resource, there is no reason at all to introduce unnecessary bottlenecks.
Indeed, recent planners and writers in development have abandoned the
confrontation approach in favour of the importance of both industry and
agriculture.

Heier has emphasised that "the concern now is rather with

the inter-relationships between industry and agriculture and the contribution that each can make to the other ll

•

24

The limitations of over-

emphasising industrialization over agriculture have lately been "understood with an increasing recognition of the vital role that agriculture
can play in the national development.

"There are no basic reasons why

the agriculture sector of any country cannot contribute substantially
to economic growth" writes Schultz.

"There is no longer any room for

doubt whether agriculture can be a powerful engine of growth •••• but it
is necessary to-invest in agriculture" •25
The endorsement of industry over agriculture by some Saudis can be
traced to two main reasons:

(a) the country's limited agricultural re-

sources, water in particular, and (b) the country's ability at present
to import all of its food needs.

The scarcity of water resources in

itself is a strong argument in favour of the urgent need to <invest in
agriculture, because, as Brookfield stated:
scarcity that

~akes

"it is only'the fact of
26
it possible to exploit scarcity'.
The scarcity

of water, and hence of agricultural land; makes agricultural development
so delicate a-~atter as to place the priority of agricultural development
on the same footing as oil, in the sense that water (especially deep
groundwater) is an exhaustable commodity like oil, and if not utilized
23. Hansour, Il.O., The Discovery of oil and its impact on the industrial~i~z~a~t~i~o~n~o_f__S~a~u~d~i~A~r~a~b_i_a~:~Il~i~s~t~o~r~l~'c~a~l~A~n~a~ly~s~i_s, (Vniv. Of Arizona,Ph.D.,
1973},p.lO
24. Meier, op.cit.,p.39l
25. Schultz, T.w., Transforming traditional agriculture, (London; Yale
Univ.Press,1964),p.5
26. Brookfield, H., op.cit.,p.207

.,
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efficiently can easily be wasted.

This is a very good reason for aiming

at an efficient organised agriculture;
but technology and planning.

this requires not only investment

As for the other reason that the country .

is able to import its food needs, this is obviously self-defeating because
the country should not rely for ever on imports.

Oil will not continue

for ever, hence the oil income should be used for the development of
agricultural resources, to provide the country with lasting, if not totally
adequately local sources of food that could at least narrow the gap.
Furthermore, since agriculture employs the majority of the population
and constitutes the main land user, then as was concluded by aI-Sheikh:
IIneglecting and undermining this predominant [agriculture] sector is a
serious mistake which may lead such [under-developed] economies to indefinite backwardness".27
9.4 The case for livestock development
In the previous

di~cu::,sion

the author has outlined the present state

of economic development in Saudi Arabia stressing two main features,
economic dualism and its derivative; spatial dualism.

The continuation

of these two extremes will no doubt hinder and delay the process of
balancing the national development;

this must be overcome by diversifying

the economic development on the spatial as well as the economic front.
The author advocates approaching diversification by investing in the
development of regional resources with equal emphasis on industrial and
agricultural resources.
In the light of this rationale the author argues that livestock
development can provide a vital contribution to the national development
by providing those Tegions which already possess substantial livestock
resources with 'a viable local economy that will preserve the regional
resources, accumulate investment, and provide those regions with other
27. aI-Sheikh, A.H., Agriculture and Economic Development with Special
emphasis on a strategy for Saudi Arabian Economic Development,
(Univ. of Edinburgh,Ph.D.,1970),p.224

.,
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derived industrial and cow~ercial activities that are based on the efficient

I

utilization of livestock products and by-products.

"I,I

9.4.1 The neglect of livestock development

,I

The livestock sector has been greatly neglected Py planners as
well as writers in the field of agricultural and national development.
The literature concerned with development, specially,agricultural development has failed to stress and identify the role that livestock can
play in agricultural and national development.

A review of geographical

literature proves this point and shows that agricultural geographers
have failed both to identify the livestock sector in its own right and
to stress the spatial as well as economic contribution of livestock to
development.
It is difficult-to ignore the trend of an·implicitconfront3tion
for the priority of crops over livestock that has been going on within
the agricultural sector.

The only differences

betwee~·th15

confront-

ation and that of industry versus agriculture is that the first was not
publicized nor exposed.

On an international scale, six factors may

explain why the livestock sector has been neglected.
(1) The contribution of agriculture _ including livestock - as a whole
to the development of less developed countries (LDC's) has been undere~timated

for a long time.

It was only recently that planners started

to emphasise the importance of agriculture and the inter-relationship
between agriculture and industry.

Thus livestock as an agricultural

sector was under-estimated too.
(2) The international trade of most under-developed nations depends on
the export of cash crops (cotton, rubber etc.) that are needed by the
industrial world.
orientRt~d.

Thus the emphasis in agricultural development is crop-

Industrial nations interested in the development of agri-

culture in the LDC's tend to focus on crops which they themselves need,

..
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and this explains the fact that most agricultural exports from the LDC's
to the industrial world are crops rather than animal products.
(3) Livestock commodities are not a major part of the export trade of
many under-developed nations because most of these commodities are
perishable products that cannot be exported to developed nations unless
there is a highly developed technology that can cater for the processing
of these commodities.

Few under-developed countries have the technology.

It is mainly for this reason that developed nations like Australia and
New Zealand are able to utilize livestock exports to their advantage,
while some under-developed countries with great livestock resources cannot
do the same.

For example, the Sudan is a rich agricultural country, yet

almost all of its animal exports (almost 96.6% in 1974), are destined
.
28
for neighbouring countries (U .A.R., Saudi Arabia, Libya)
lvhUe almost
none is. sold to industrialized countries because the Sudan does not have
the technology to process animal products to suit the nig:' western standards.
(.4) There is a general consensus that animal agriculture" while a major

component of the rural sector, is the most traditional sector of the
economy.

This argument is supported by McDowell who suggested "that there

has been more resistance to the use of innovations with animals than
with plants, due to the greater emotional involvement with animals".

29

This is a myth, because the tie to animals is no more emotional than the
tie to the land.

Farmers as well as pastoralists are tied economically,

rather than only emotionally, to their activities.

As far as the Bedwins

--

in Saudi Arabia are concerned, the author in his eight years' experience
with them saw little resistance to improvements to their activities
(Chapter 3).

Only the lack of capital in certain cases, or the lack of

someone to guide and advise them in other cases, makes them reject new
ideas. ' Dairy and sheep farmers around the urban areas are eager for new
28. Arab Organization for Agricultural Development, A study of the technical
and economic possibilities for meat production for the Republic of
Sudan, (Khartoum; K~artoum Univ.,1974), (Arabic),p.214
29. ~lcDowell, R.E., Improvement of livestock production in warm climates,
op.cit., p. 652
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machinery and new methods but cannot gamble on things they know nothing
about.

The allegations against the peasant and the Bedwin are many and

complicated, and the uninitiated should scrupulously avoid them;

however,

recent writers have come to deny these allegations by pointing to particular case studies in different under-developed countries which proved
the falsehood of these allegations.

Johnson

30

and Schultz

31

have both

given numerous examples from different countries to support this new
attitude.

The fact that recent technology and management innovations

have not been successfully introduced to a large part of the pastoral
sector nor to the farmers in Saudi Arabia can be largely attributed to
the lack of communication;

the local point of view and local expertise

play no part in the process of agricultural transformation either in its
planning or its implementation stages.

The lack of local undp.rstandlng

of how to use new ideas and the inability of foreign advisors to understand the local proble~s has resulted in an absence of meaningful dialogue
between the local producers and the government officials ,,,ho are there
to help them.
(5) There is an erroneous consensus that the world food needs can
be met by plants alone.

b~st

Moore and others have quoted many who advocate

that livestock are not efficient in resource utilization, and who also
relate these erroneous conclusions to the assumption that livestock
compete with humans for the proteins from cereals and oil seeds.

But

these authors on the basis of recent research have concluded that:
Although" the emphasis on cereals and oil seed proteins has
some basis ••• we contend that generally accepted concepts
regarding the efficiency of livestock production in terms
of the use of available resources are erroneous. We contend
that because livestock use forages and other feeds edible to
humans, the use of limited amounts of cereals as livestock
feeds can enhance the efficiency of producing proteins for
humans in terms of total food resources utilization. Further30. Johnson, E.A.J., op.cit.,p.375
31. Schultz, T.W., op.cic.,pp.4l-44
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more, there are promising research leads which, if exploited,
can markedly incj~ase the efficiency with which animal proteins
can'be produced.
The U.S.Agency for International Development (AID) has emphasised that
the "productivity of animal agriculture should be as responsive
scientific and technical improvement as crop farming".

to

33

(6) The neglect of livestock in the development plans of the less developed countries has resulted in individual countries emphasising crops
rather than livestock, to such an extent that some voices have become
increasingly critical of this trend.

The United States Agency for Inter-

national Development had warned that "much less progress has been made
34
in programmes of assistance to livestock in developing countries".
J.loore and associates have stated:

"neglectir..g animal' agriculture to a

passive contribution to world food deficiencies indicates a failure to
35
appreciate the full impact of feed inputs into livestock productionll •
The neglect of animal agric'i!lture has become so obvious in many LDC's
that McDowell has observed:

"As the pressure to meet· the requirements

for food grows, the enthusiasm of governments to allo\-1 aid towards animal
'36
production seems to decline".
McDowell reported that in cert:ain cases
governments tend to channel their major resources, including those
37
obtained from outside, into plant agriculture" •

II

The situation in Saudi Arabia is no exception to this common trend,
and agricultural development in the past few years has been aimed largely
at water, and to a lesser extent at crop's and related activities, while
very little investment has been devoted to the livestock sector.

This

32.' Moore, L.A. et al.;'Ruminant Livestock, their role in the world protein
deficit", Agriculture Science Review, Vol. 5,No.2,(1967),p.1
33. AID, "The role of animal agriculture",
,Development Digest, Vol.IO,
No.2, (l972),p.45
34. Ibid.
35. Moore, L.A., et al.,op.cit.
36. l1cDowell, R.E., Effective Planning for Expanding Livestock Production
in Developing Countries, (Dept. of Animal Science, New York State
College of Agriculture, New York;1969),p.1
37. J.lcDowell, R.E., Improvement of Livestock Production in Warm Climates,
(San Francisco; W.ll.Freeman & Co.,1972),p.65 l•

..
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situation is illustrated in detail in Chapter ,3,

which shows the small

budget allocations for livestock development.

9.5 The importance of the development of the livestock sector in Saudi Arabia
The vital role ,that the livestock sector can play in the national
development rests on the following facts:
local resource.

(a) The sector is an important

More than 90% of the country consists of pastoral ranges,

hence the development of these areas necessitates the development of the
livestock sector.

(b) The sector as a resource can contribute greatly

in narrowing the differences in regional development by providing the
rural regions with an active economy.

(c) This sector has been neglected

.

for too long (d) Further delay in the development of this sector will
cause more deterioration to livestock resources, particularly to ranges.
To be more specific, the development of livestock will attaln for
the nation among others the following benefits:
(1) The development of liveptock will not cr~ate something new but will
merely rejuvenate and revive this sector, so that it can play its natural
role in the economy.

Livestock development can be attained simply by

improving on the old methods and introducing new ones.
(2) The development of livestock will help 'in holding down the present
trend of Bedwin migration to urban areas, and preserve for them a viable
economy which is a valid contribution to the nation.

aI-Sheikh, in his

analysis of the Bedwin settlement projects. doubted their validity and
he stressed that the Bedwins "might be best settled as livestock producers, namely~ producers of sheep, goats and camels, the animals which
38
they love and with which they are familiar".
With a modern system
of livestock rearing, rural communities will be able to diversify their
farming activities so as to attain from their land the best possible
economic results.
38. al-Sheikh, A.A., op.cit.,p.226

,

,
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(3) OVer 90% of the country area is desert ranges that provide either
seasonal or annual grazing capacity.

This vast resource is submarginal

and the bulk of it is entirely unsuitable for producing crops, but can
only be efficiently utilized by pastoral animals;
way - known at present - to utilize this resource.

there is no other
Economic benefits,

and the conservation and preservation of these vast resources can only
be attained by the efficient development of the livestock sector.
(4) The country's sizable animal wealth (over 8.5 million animal units),
which is worth hundreds of millions of Saudi Riyals, needs care and
efficient management.

The development of the livestock sector will allow

the nation not only to preserve this wealth but to increase it, organize
it, and manage it to produce other- benefits in terms of new agro-industries
based on livestock products, services and related commercial activities.
(5) Livestock development, particularly the pastoral system, can be
initiated rapidly and at less cost than other agricultural sectors,
because it does not require (at least in its initial stages) massive
irrigation projects and land reclamation schemes where considerable time
has to elapse before these basic infra~structures become ready for use.
Rapid progress in livestock development is possible and can be sustained
if provided with suitable government policies and planned investment.

(9) It is not likely that the country will ever be self-sufficient in
livestock products, still less be able to export them, because on the
one hand the resources are limited and on the other hand the demand for
animal products, enhanced by the increasing purchasing power and the
annual increase in population, will increase.

However; it is erroneous

to view the development of a sector only in terms of its contribution
to exports or to total self-sufficiency.

An efficient, balanced live-

stock sector can participate substantially in supplying a sizable part
of the national livestock needs, and that is a commendable goa1:- More-
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over, total self-sufficiency in urban fresh milk production is quite
possible and a sizable supply of meat can be accomplished in the long
run, if livestock development is approached wisely.
(7) The country is endowed with a surplus of capital that needs to be
invested.

The nation is at present facing the embarrassing dilemma of

finding a useful national outlet for investing its abundant financial
resources.

Furthermore, oil is an exhaustable resource, so it is only

natural that the country should derive the maximum benefit from it,
while it lasts.

A livestock sector can help in this respect.

The sector

in its present low state of under-development can absorb a sizable amount
of investment that could be channelled towards both range copservation,
revival and development, and the livestock industry i.e. dairy, meat
and feed processing, and the infra-structure needed i.e.
transportation and the technology involved.

mark~ting,

Livestock development will

transform these surplus financial resources and preserve and develop
the national animal wealth.

..

'.
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CHAPTER TEN
STRATEGIES FOR LIVESTOCK DEVELOPMENT
10.1 Defining the Objectives
Ambiguous objectives make the task of development difficult to
achieve. Ambiguity is mainly caused by a lack of reliable information
which provides a distorted picture of the requirements needed for development.
problem.

The goals of the country's development plan illustrate this
In the plan the objective for livestock development is "to

optimize the use of resources to achieve
in output".l

~

gradual but sustained growth

The MAW's agricultural development plan (1975-1980) defines

lives tock development in terms of "growth" by focus ing on "keeping pace
with the rapidly expanding demand, for animal products and significantly
lowering the dependence on imports".

2

Concepts of "optimum" and" growth" require a great deal of qualification and explicit definition.

"Optimization" is a l:!.mi:less and time-

less process, and fails to indicate the starting and the ending points
of this process.

There is no evidence of any recent breakthrough in

attaining a state of "optimum" use of resources 1. e. water, ranges or
any other resource, nor can this be expected, because progress in techno10gy reveals previously unknown facts" about the relationship between
resources and their uses.

Therefore, the concept-of "optimum use of

resources" is an abstract objective that cannot be defined in attainable
terms.

Similarly" gt:owth", as Mesorovic -and Pes tal define it: "is a

process, not an objective;

it cannot be pointed at physically ••• rather

it must be conceptually define~,.3
Aiming for growth per se, for more animals and more animal products,
appears to be the cornerstone of the present MAW livestock development
1. CPO, op.cit.,p.l09
2. MAW, Development Plan 1395-1400 Part I, The Agricultural Sector,
(Draft, unpublished), p.Sl
3. Hesorovic, M., and Pes,tal, E., Mankind at the turning point, (The
second Report of the ~lub of Romej 1975),p.2

315.

plan, and this may in fact lead to the opposite situation:

the over

exploitation of resources leading to their gradual destruction.
Livestock development does not imply growth in everyone of its
elements, because the growth in anyone element may depend on the nongrowth of one or more other elements e.g. the development of ranges at
the present time depends amongst other things on the non-growth or even
decline in animal numbers.
when they write:

II

Once again Mesorovic and Pestal are correct

to grow or not to grow is neither a well-defined nor

a relevant question until the location, sense, and subject of growing
and the growth process itself are defined",

4

and so these two authors

advocate" growth with differentiation" rather than undifferentia,ted
growth which is synonymous with cancerous growth.
velopment should be clear,

sp~cific

Objectives for de-

and should not rely on illusive

targets that are impossible to materialize.
~

10.1.1 Prospectives in Priorities
Objectives for the development of livestock are supposed to indicate

what development is for, and it has to be directly related to the requirements of the present state and condition of the livestock sector.

Because

of the lack of a comprehensive understanding of the problems for livestock, emphasis has been placed on the least important targets for development.

For example the MAW in formulating its livestock plan for

the peri.od 1975-1980 stresses secondary targets and leaves out the important ones.

The MAW plan calls for expansiori in seven sectors with

goats and beef' first on the list.

Goats were considered a priority and

it was decided among other things to: (a) increase the production of meat
and milk from goats, (b) determine the best breed and strains for milk
and meat production, (c) test alternative management practices to deter-

.

mine ways to improve management, and (d) study the feasibility of import-

4. lbid.,p.3

..
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ing different breeds of goats for production or breeding.

5

As already

emphasized (Chapter 4 and 6) goats are not a priority, and should not
be, because they are

over~lapping

animals, and compete with sheep,

cattle and camels on the farm and on the range.

Goats are ideal only

for households and mountainous areas.
The plan also emphasises beef animals, as the second target after
goats, calling for an increase in beef production through research and
later through the extension of research results.

Foreign breeds will be

imported, tested and improved by upgrading or cross-breeding with local
strains.

The best feeds for beef production will be determined as well

, ' marketing b ee.
f 6 As already
as the best methods of handling, packing and

emphasised (Chapters 1, 6 and
kinds of animals.

8~

arable land is too limited to feed all

Pure-beef breeds arc

unkno~m

expected to become an Arabian speciality.
ing and need great

fodd~~ r~sources

beef is going to be produced in the

and so
c~untry

in Arabia and are not

Beef animals are too demandi~

Saudi Arabia whatever

will have to be from dairy

breeds.
Animal types are' not the only livestock development problem.

What

the author has tried to emphasize all through this study is that the
main problems facing the livestock sector are structural in nature and
the whole framework of the sector needs reconstruction and reorganization.
The starting point for formulating pr3ctical objectives for the
development of the livestock sector'is to giveOa clear picture of what
the livestock sector at present is suffering from;

then the remedies

can'be visualized and accordingly the objectives can be outlined.
10.1.2 "The present condition of livestock
It has been shown in the three previous parts of this study that
each of the main elements surveyed:

5. MAW Development Plan, op.cit.,p.52
6. Ibid.

the environmental constraints, social

J
,

,
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situations,animal types, distribution and livestock systems/suffers from
formidable handicaps and inefficiencies.

For the sake of explication

let us assume that a healthy livestock sector can be viewed as a structure
in a balanced state.

To take this line of analogy further a healthy

livestock sector is such that the positive forces in each of its elements
are strong enough to prevent negative forces from reversing the trend and
co prevent a disequilibrium in the livestock sector.
Unfortunately the state of the present livestock sector is far
from this ideal situation.

Among its failings are a lack of awareness

of Saudi Arabia's environmental limitations, inefficiency in the use of
man-power and water resources, an undifferentiated growth in animal population, over-exploitation of range resources and livestock production
systems that are rudimentary and traditional.

Moreover, it lacks reg-

lonal emphasis on animal potentials and there is a lack of correlation
between animal use and the resources available. -These negative forces
are so overwhelming as to cancel out the positive aspects, causing
ruptures and disintegration which in turn lead to a'state of disequilibrium.
The aim of any plan for the development of livestock should be to
remedy these problems.

The most urgent need is to overhaul the structure

of the livestock sector as a whole rather than jU3t to improve certain
paFts.

This can be done through the improvement of livestock systems

because such an improvement will have a "spread effect" on its components:
animals,'ranges, industries, management etc.

To illustrate this point

the development of, for example, goats or sheep per se has very little
value'in itself until the system they belong to is developed.

In other

words the development of any of these animals outside the context of a
certain unified system might disturb the balance of the whole sector •

.

Sheep play different roles in pastoral and/or livestock farming systems;
the first can only maintain sheep while the second is best at fattening
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sheep, thus the type of sheep needed for ranges is different from that
needed for the farm.

Goats are ideal for households and their numbers

should not be so large as to compete with camels and sheep onilie ranges·
or with cattle on farms.
10.1.3 Objectives
Livestock development must take into consideration environmental
constraints and the limited livestock resources:

it must strengthen

regional specialization in animal types according to the resources available in each region, and prevent the over-lapping of livestock production
systems and animals which induce the wastage of resources.

The trad-

itional land use which resulted in the evolution of two independent
livestock production systems, pastoralism and livestock farming, must
be preserved by improving each system according to its own type of resources, limitations, problems and potentials.' In view of the above,

.-

livestock development objectives should aim at. attaining the following
goals:
(1) In pastoral development, priority should be given to .the conservation,
protection and management of range resources.

A range

~

should be

formulated, stressing conservation and its enforcement rather than the
over-use of ranges.

Pastoral activities and the man-power involved must

be. organized so as to lend themselves to national supervision, regulation
and guidance through the establishment of a pastoral organization.
(2) Livestock farming should be modernised and transformed from being
semi-specialized or traditional and labour intensive into a modern,
efficient, capital-intensive system.

The aim should be-towards the'maxi-

mization of the efficient use of available limited cultivable land.
Modern technology and high producing animals should be introduced, and
specialization in the dairy industry and fodder production should be
encouraged.
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(3) The national bodies dealing with the livestock sectors should be im-

proved ana strengthened.

New private and public organizations should be

established to foster, co-ordinate, and modernize livestock activities .
and to plan for their development.
In order to attain the above objectives for livestock development
the following points must be taken into consideration:
(a) The livestock sector is not a one-dimensional phenomenon, but is in
an essence an eco-system of many elements, i.e. animals, ranges, environmental and human factors etc.

The development of the whole sector depends

on how successfully the development of each element in each region may
be harmonized with others within the eco-system.
(b) The development requires a system approach so that a "holistic view'
can be taken of the envisaged livestock sector:

then

planner~

can look

at the sector rather than focusing development on isolated phenomena.
In other words

~he

development should be differentiated so ,as to approach

analytically pastoralism and live3tock farming and their elements.

De-

velopment should occur in different places at varying rates along different paths within
, each section of the livestock sector.
10.2 Strategies Rationalizing Livestock Development
10.2.1 Environmental Limitations
Livestock development must take into consideration environmental
limitations.

It is apparent that nature is rigid and resources are

limited and fragile.
I

tion rate is high.
water'reserve.

Rainfall is sporadic and slight, and the evaporaThus there is little or no increment to the ground-

The fact of the matter is that, apart from the erratic

rainfall, most of the country's water at the prescnt time is derived
from the supply provided by the pluvial phase of the Pleistocene Period.
The groundwater reserve is not only static but also reversable and this
process could be easily aggravated by over-pumping.

.,
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The water situation has two main limitations.

Water scarcity, which

is an ecological phenomenon, man can do little to alter.
of water is a man-made problem.

But the misuse

Water is frequently misused as it is

pumped and mined at an alarmingly high rate that surpasses the maximum
recharge.

The water losses caused by either traditional or impractical

irrigation systems are so great that much water is lost through evaporation,
seepage, transportation and surface run-off.

Inappropriate drilling and

a lack of suitable controls for water usage are also major causes of
water wastage.
If the mismanagement of such a vital resource continuesJthe consequences could be hazardous.

It is an ecological fact that a resource,

no matter how resilient, can be pushed to a "point of no return" or, more
exactly, to a threshold beyond which limiting factors become so severely
operative that recovery, in periods meaningful in the human time-scale,
become impossible. 7
The limited water resources coupled with other harsh environmental
constraints will not allow the country to produce a wide range of livestock products', therefore priorities must be established.

The country's

resources can allow livestock development on two types of land.

One is

the very limited amount of cultivable land, around 500 thousand hectares,
distributed in different parts of the country around irrigated oases,
but livestock and crops have to share thes~ small enclosures.

For' live-

stock to contribute effectively, efficient use has to be made of these
-,

limited areas~' The other space is the vast mass of desert ranges which
,

are' already over-grazed and misused.

These two spatial options are fixed

factors tha't cannot basically be altered, but they could be improved upon
to the advantage of livestock.

No improvement in these two options can

be attained by the over-exploitation of these limited resources - as is
7. Dasmann, R.E., Hilton, J.P., and Freeman, P.R., Ecological Principles
for Economic Development, (London; John l~iley & Sons,1973),p.48
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happening already with the over-grazing of ranges and the over-exploitation
of water resources.

Improvement depends on living with these limitations

and efficiently utilizing them to their utmost, but no further.
10.2.2 Pastoral Development
There are three main elements of this system:

the ranges, al-

Badiah and animal types, and each suffers from major drawbacks.

To

develop this system these drawbacks must be overcome within the context
of the overall pastoral system.

It should be stressed that the under-

lying principle for the development of this system is the emphasis on
conservation and the use without misuse of range resources.
Ranges:

The country's range resources are largely desert ranges, which

are seasonal and have sparse and scattered vegetation and cannot stand
undifferentiated use.

Ranges have been over-exploited by over-grazing,

over-stocking and man's misuse.

Range conditions have not been observed,

improved or maintained th~ou5hout the recent history of the country hence
their grazing capacity is diminishing through gradual stages of destruction.

Letting this irredeemable damage continue will deprive the nation

of a valuable resourcp..

Correcting this situation necessitates drastic

approaches.
Conservaton will have to become the priority and the guiding principle.
In. other words, we should sacrifice the short term rewards of producing
more animals and animal products in favour of the long term, lasting reward of a healthier and more productive range resource that could becooe
a viable national asset.

Conservation can ~nly be attained by restoring

as much as possible of the range capacity, by preventing misuse and overgrazing, by· the following approaches:
(1) Cutting animal numbers on ranges:

".
This proposal is a drastic oeasure,

and is found to be unpopular, particularly if the cut is substantial:
which is the exact opposite of the popular attitude which conceives of-

-

,
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livestock development in terms of more animals.

Moreover, ,a drastic

cut in animal numbers will.mean more short-term reliance on imports of
animals and animal products, which the national and MAW development plan
aims at reversing.

However, there is no other way, animal numbers must

be cut to size, the size the present ranges can carry.
On the basis of Tables 7-5 and 7-8 a reduction of around 50-70%
of the total animal population on the ranges is a necessity.

Certainly

the cuts will have to vary from one region to another, and the process
has to be gradual, but on the whole the cuts will have to be very large.
Areas in the north, centre and east of the country will need more destocking because they are the ones that are suffering most.

The proposal

to reduce animal numbers will not be instantly accepted by the public,
particularly a1-Badiah, mainly because the extent of range deterioration
has not been comprehended by many.

Moreover, livestock development has

always been viewed by the majority in terms of
animals or animal products.

growt~

!n

~he'numbers:of

However,these attitudes must be changed

and the need for conservation must be argued for.

At present the country

can afford to make large reductions in the animal population on tha
range, because its balance of payments is strong enough to allow the
country to increase its imports, to make up for the animal reduction.
A.partia1 but heavy reliance on imported animals and animal products
for - say - the coming twenty years to meet the reduction in animal
population on the range, can only be productive if supported 'by an active,
planned, and well organized programme for the conservation of range resources.

The temporary heavy reliance on imports shouid be viewed as

an investment for the future, because the development of rangeswi11 in
the end preserve for the nation a vital resource.
The cut in animal numbers can be attained directly or indirectly
by the following measures:

(a) Subsidies;

financial incentives can be

used to regulate the number of animals on the range.

Subsidies should

be paid for animals that are withdrawn from the range, the young, the
very old and the unproductive.

For example, young lambs five to six

months of age should be withdrawn from the range as soon as possible,
to be fattened in the irrigated areas because fodder on the ranges is
too poor to fatten them.

By taking young animals to the irrigated areas

two things can be accomplished.

First, these animals will be finished

in a shorter time and will gain more weight by feeding on higher quality
feed, and second the range will be relieved and competition for range
vegetation will be less.

For varying reasons the very old and the un-

productive should be withdrawn from the range as soon as possible, because
they are only competing with more productive animals for valuable fodder
while they are too poor to gain much weight.

(b) Regulating the number

of animals on the range can also be attained by allocating a certain
number of animals for each range according to the ran~~s' vresent carrying capacities, so as to avoid over-stocking.

This measure is a difficult

one to apply, but if pastoral centres (to be elaborated later) were to
succeed

the~

such a target can be attained in stages and through a long

term plan.
(2) The restoration of the al-Hema system;

the al-Hema system is perhaps

the oldest known conservation system the world has ever known and is
based on the protection of ranges from being over-grazed or misused.
But since 1930 and even as late as the mid 19605 many hemas have bp.en
opened to all 'and many have been darnaged.

The a1-Hemas should be re-

stored and their management should be left to local com~ittees, under
the supervision of the MAW.

An a1-hema Code must be established to re-

gulate the use of all hemas.
(3) The restoration of the conservatory measures of tribal territories.
In the past the country was divided into tribal territories and every
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tribe had the right to prevent any other tribe from ranging in their areas,
hence ranges were usually protected from over-grazing.

The pastoral or-

ganization that used to prevent the freedom to graze everywhere should
be restored.

The idea of each tribe having its own ranges, if encouraged,

might induce tribes to improve and consider government advice to protect
their own ranges.

What should be aimed at is the territorialization

of ranges ratqer than making them available to all; hence migration can
be spatially restricted.
(4) The control and regulation of water points.

Water points should be

drilled in areas where they can improve range use.
randomly drilled in clusters inside rich ranges.
fringe of ranges.

They should not be
They should be on the

Water points should be closed when a range is over-

stocked so that pastoralists have to move to other areas;

in this way

water points can serve as a vital instrument regulating the spatial and
seasonal use of ranges.
(5) Rotation of grazing.

At present all ranges are used all year round

and at all stages of plant growth.

The fact that vegetation'is seasonal

makes heavy grazing very destructive, particularly in late spring and
summer.

If grazing is very heavy in the early period of plant growth or

seeding time, many plants are over-grazed before they can grow or cast
th~ir

seeds.

The problem can be <eased by not leaving animals in one range

for a long period;

animals should be moved about.

not be grazed in the summer - mainly sandy areas.
grazed except after a few weeks of rain.

Some areas should
Ranges should not be

Therefore, a national rotation

-

programme has to be introduced with an organization to maintain and

re~

gulate it, but it has to be preceeded by a comprehensive national range
survey to discover the location, nature, condition and types of vegetation in every major range area.
(6) Reseeding.

Most of the vegetation in many ranges has vanished as a
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result of root grubbing and over-grazing.
disappeared.

Some vegetation species have

Therefore, there is an urgent need for the restoration of

vegetation, mainly by reseeding areas that can be protected (Hemas,
territories, other enclosures).

The programme should aim at reseeding

all these sites with the species best adapted to existing conditions.
(7) Ending man's misuse of ranges.

The damage inflicted on ranges by

over-grazing has been aggravated by man's misuse, in the grubbing of roots
and shrubs.

This practise has recently escalated through the commer-

cialization of desert wood for fire and heat.

All the major cities and

towns have wood markets piled high with branches, roots and large shrubs
from the desert.

This activity has to be stopped in the places it hurts

the most and that is in the market.

Prohibiting the sale of wood and

closing the markets would end this mass destruction of ranges;

at the

same time it would induce users to look to petroleum products as an
alternative whir.h is available in" the country and is relatively cheap.
Both urban and rural communities can have easy access to petroleum products.

However, the Bedwins are the most attached to fire wood and chang-

ing their way of life may not prove easy;
advice.

but with time they may accept

In any case, their consumption of desert wood is not 'as large

as that of the urban and rural communities, hence stopping the commercial
aspect will save most of the wood from being destroyed.
al-Badiah
The acceleration rate of Bedwin migtation, mainly to urban areas,
has no doubt had damaging affects on pastoralism~
is not among the causes ~f

However, this trend

the problems facing pastoralism;

it is'rather

a symptom •. The state of disequilibrium in pastoralism has been' going on
for a very long time, causing pastoralism to become less viable, hence
unable to support its own popUlation.

Thus, it is only natural that the

pastoral population will have to decline because the larger the popu-
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lation in the range the smaller the per capita income.
many is therefore migration.

The answer for

To a certain extent Bedwin migration is

good for pastoralism, in the sense that fewer people and fewer animals
can - if properly guided - result in more efficient pastoralism.

In

other words, the migrating Bedwin is a form of a redundancy that pastoralism can do without.

These redundant people, if orientated with the

..

needs of other sectors of the economy, can provide a badly needed manpower source.

The development of pastoralism, at least in the short-

term, should not aim at reversing the migration trend, but rather at
organizing it so that it occurs properly, without interrupting pastoral
activities.

Therefore a policy is urgently needed that can regulate the

dynamic changes that are affecting Bedwin organizations by stressing the
following main points:
(a) The leavers should be prepared for anew productive career in other
sectors of the economy through an Orientation Programme and Subsidy.
(b) The stayers should be supplied with extension service subsidies and
organized help in developing viable pastoral animal units.
(c) A mobile training and> vo~ational school should be organized
that mainly stresses elementary education and animal management practices
so as to relate the younger generation more efficiently to their pastoral
heritage and economic system.
Animal Types
Since ranges are poor, feed supplies are limited, and large distances
have to be covered by animals - while temperatures are persistently high'
and animal management is rudimentary - then it is to

be

expected that

only very specialized animal types will survive under desert conditions.
Therefore, the approach towards the improvement of range animals calls
for emphasis on the'following main points:
(1) Stressing specialized animal land use.

The adaptability of camels,

• e"
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sheep, and goats to desert conditions varies from one animal to another.
Camels

ar~

the least spatially restricted, because they can range further

and last longer without water, they can be herded with a minimum of control
and are not very selective in their grazing behaviour, especially under
poor conditions.

Sheep are restricted spatially by the availability of

water points and markets, ,and they are selective in their grazing behaviour.

Goats are like sheep in their limited grazing radius and like

camels in being non-selective in their grazing behaviour.

This varied

behaviour and range use is useful because, by restricting certain areas
to particular types of animals, over-lapping can be eliminated.

A policy

should be adopted which emphasises ,specialized animal land use, through
some type of zoning similar to that shown in Figure 6-2, where camels are
restricted to outer ranges, sheep to inner ranges that are closer to
markets and water points, and goats to where they are best suited, in
househo!ds.
(2) Animal feeding.

Any attempt to improve the performance of pastoral

animals must take into consideration just what, desert ranges can offer.
Improvements in animal feeding must, be made within the context of the more
critical and badly needed improvements;
ation to the desert

enviro~~ent.

genetic and physiological adapt-

It is well known that feeding pastoral

animals with imported concentrates and green fodder will increase their
performance greatly, but this is an artificial improvement imposed on the
pastoral system which it cannot maintain.,

Improvement in feeding should

be based on the capabilities of the range through all or some of the
following:
(a) not allowing animal numbers to exceed range capacity, ,hence animals
can have access to more vegetation; (b) in droughts and seasona~ feed
shortages, or in some oases before and after lambing, feed supplements
should be made available;

(c) young lambs should be withdrawn as soon
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as possible to fatten in the irrigated areas, and finally, (d) ranges
should be 'improved and conserved.
(3) Breeding.

At present there is no national policy concerning breeding

systems, and breeding is indiscriminate. .Through the process of natural
selection that took place over many centuries, desert types gained certain
characteristics and potentialities related to the environment of their
natural habitat, which gave them essential basic advantages over other
breeds.

.,

Therefore, the improvement of pastoral animals should be done

from within rather than from the outside.

Cross breeding with other

animals from outside the country should be approached cautiously and
should be limited to the research stations.

All the available evidence

indicates that careful selection within the pastoral animal population is
the safest and most constructive long~term policy for livestock breeding on the ranges.
Pastoral Centres
Plans for the development of pastoralism must be implemented through
an organization that has .direct
ranges.

contact with pastoralists and their

Pastoralists are in continuous movement both in time and space.

The dimension and scale of their mobility depends on the location of
vegetation, water points, and the season.
d~velopment

Therefore, planning for the

of pastoralism should take into consideration pastoral mobility

by decentralising the organization responsible for pastoral development,
in order to keep in touch with pastoralists.

Pastoral Centres can be

very useful if their locations, aims, and facilities are established for
the sole purpose of improving pastoral activities.

Before dealing with

the location of these centres, it is most important to underline their
basic aims.
~.

These centres should constitute the focal point, where pastoral-

ists, policy makers and market forces meet together for the advantage of . .::.~:~
•

o~
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all.

Most important of all pastoralists should be provided with:

(a) organized markets to dispose of their animals;
farmers and pastoralists to meet;

(b) facilities for

(c), information about prices, range

locations, water points, weather and - most important of all - where to
go and not to go;

(d) sources of feed supplies when needed; (e) facilities

for government services, banking and business.

The government (the MAW

or other agencies) should improve its services by: (i) decentralizing,
directing and operating its pastoral activities to conserve ranges, and
regulating migration, water points and range rotation; (ii) centralising"
its extension and social services for pastoralists; (iii) directing its
pastoral subsidies and other fiscal and administrative regulations and
(iv) collecting information about pastoral activities.
Facilities.

Pastoral Centres should provide the following main services:

(a) large and well organized and operated animal markets; (b) slaughter
houses with large coolinci fr.cilities; (c) regional offices of the MAW
pastoral and range organization and its veterinarian activities; (d) a
large feed supply available at all times; (e) pastoral vocational schools
that have seasonal as well as permanent facilities; (f) government and
business agencies (Medical facilities, banking etc.), and (g) the establishment of supporting industries based on animal products, such as
abattoirs, meat processing, the curing of hides and skins and other
similar industries.
Locations.

These centres should'becentrally located within pastoral

-.

regions, so as to serve the '-1hole region;

they should be accessible to

aIr' r'anges, and within easy reach of the main national ~oad network:
As shown in Chapter Seven, the country's main ranges and related pastoral
activities are roughly located in five main areas: (1) the north, bordering on Iraq, Jordan and Kuwait, (2) the south, all along the Empty Quarter,
(3) in the east, all across Dahana and Summan, (4) the north-western

..
-'
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ranges extending from Aqaba to Mecca and, (5) the south western ranges
extending'from south of Mecca to the Yemen border.

In each of these.

areas there is a certain amount of pastoral activity, and so each needs.
a centre.

However, these centres should not be established all at once.

It is advisable to start with one area at a time,because the lessons
learnt from the first centre will help later centres.

The northern area

would be a good starting point, because its pastoral community is wellorientated with active markets in Iraq and Jordan, and has learnt to take
advantage of government facilities;

the al-Jawf area is an ideal site

for a pastoral centre because of its central location (Fig.7-9) in relation to the main ranges and to the main roads leading to the rest of
the country.

The main guiding principle in considering a site for the

centre is that it should be on the fringe of both ranges and urban areas
so as to benefit from hoth without damaging the ranges or interfering with
urban activities.
10.2.3 Livestock Farming
Livestock farming must, however, never be looked upon in isolation.
It must rather be seen as an agricultural segment which must fit in with
the total farming pattern of any region.

The development of livestock

farming cannot be attained'until the standard of management practices
as, a whole is raised.

It should be stressed that livestock farming has

to compete with crop farming for land and particularly water and because
these two resources are limited and inputs are costly, livestock farming
must be effici'ent.
_. The strategies for the development of this system are totally different from those for the pastoral system.

Livestock farming suffers mainly

from the under-exploitation and inefficient use of irrigated areas.
Besides animals the main elements that should be improved are feed resources, processing, and management.

As shown in,Chapter Eight all the

J

.,
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dairies surveyed are trying to do three major tasks at the same time on
the same farms;

i.e. produce milk, process and market milk, and produce

much of the fodder they need.
efficiently.

All three activities are performed in-

Specialization in one of these should be encouraged.

Although financial resources are not a major concern, the technology
and skills needed are desperately .short.

The main emphasis should be
.f

.,

on the following improvements:
Animal Types
Up to now a clear policy on the types of dairy animals that should
be used in farming areas has not been established.

The Zebu, Zebu crosses,

and a variety of imported breeds are used indiscriminately allover the
country.

The success of livestock farming depends on the efficient

utilization of the costly inputs that go on milk production.
it is essential that high-producing animals ara used.

Therefore,

The planners of

this field must choose from the following five alternatives:
(1) The Zebu breed.

(2) Selection within the Zebu breed.
(3) Grading up local breeds with western breeds.
(4) Developing a new breed.
(5) Reliance on western breeds.
(1) The first alternative - the Zebu breed - is out of the question.

The

breed records under farming as well as research environments show its
perform&nce t~ be low compared with average imported dairy cattle.

There-

-,

are no exceptional factors either in terms of performance or even adaptability that encourage total reliance on this breed.
(2) Selection within the Zebu breed is an uncertain option, because
selection within a national breed is only helpful in regions that have
a suitable type of existing stock.
to produce results.

This approach will take a long time

For example, in Ceylon it was estimated that it would

~.
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take 200 years for the productivity of their indigenous Sinhala breed
to be raised by selective breeding to the same level as that of the
Jersey cattle imported to the Island.

8

Asker, et a1. have stated that

in developing countries such as Egypt, selection using native cows to
increase milk production by 30% requires 80 years.

9

Such a slow rate

of improvement will result in marginal economic gains.
(3) Grading up the Zebu needs constant research of a high quality and,
as Yousef, et al. emphasize: "attention must be focused upon the whole
range of energy exchange processes, from consumption of feed through the
biochemical processes of utilization to the calory significance of growth
products and excret~,.lO

Thus this approach should be limited to research

activities until a concrete result is produced.
(4) The development of a new breed necessitates the recognition of the
distribution of the desired genetic characteristics in the potential
foundation animals.

Therefora, this method is

usuall~'

a Vmg term process,

requiring a large number of animals managed under a carefully planned
breeding programme.
(5) Reliance on imported breeds is the most suitable option.

An attempt

to adapt them in a pure-bred state over succesive generations is the
most ideal situation.

In the case of Saudi Arabia this approach has been

successful and there is no indication of any major problems.

The ability

of foreign breeds (mainly Jersey) to·adjust and adapt to local Saudi
conditions in the last 20 years testify to the advantages of this option.
-,

After all, the main goal is to find an efficient dairy breed that meets
the -economic needs and pays for the costly inputs of the irrigated areas.
It is a waste of resources to rely on low-producing animals when they
consume high-cost fodder.
8. William, S.C., and Payne, W.J.A., An Introduc~ion to Animal Production
in the Tropics, (London; Ingrams, 1959),p.187
9. Asker, A.A., Ragab, M.T., and Hilary, S.A., "Genetic improvement in milk
yield in two herds of cattle and buffalos in Egypt", Ind.J .Dairy Sci., Vol.
8,(1955),pp.39-48
10.Yousef, M.K., Hahn, L., and Johnsen, H.D., "Adaptation of Cattle", in
Hafez, E.S.E., (ed.), op.cit.,p.243
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Feed Resources:

The intensification and modernization of alfalfa production

Alfalfa is a highly productive crop with year round growth in irrigated
areas, and it is the main fodder used for livestock in most of the
Kingdom.

While alfalfa is a very common crop, little of it is harvested

for use as dried forage and very little is processed into bales.

Thus

the potential advantages of storability and easier transportability are
not realised except for a small proportion of the crop.

The potential

advantages of alfalfa as a profitable agricultural product and input are
available only to a limited extent to livestock producers.

Alfalfa is

commonly fed to livestock in the green state without drying or other
preservation.

While it is an excellent, palatable feed when so handled,

it is heavy to transport, being about three quarters water, and is perishable and subject to rapid loss of its palatability and food value if not
used within a very few days.
Alfalfa is a high-cost feed in Saudi Arabia partly because of the
risks inherent in a perishable commodity, partly because of the cost of
transporting the water in green alfalfa, and partly because of the inefficiencies and high cost of'production when hand labour is utilized
for harvesting in an economy where labour is expensive.
of alfalfa as

~

Extensive use

livestock feed, and thus the stimulation of indigenous

dairy enterprises and lamb fattening projects, depends on the reduction
of the price of alfalfa as well as on the rationalization cf perishability and weight problems.

Large

p1ot~,

and the mechanical harvesting

and baling of:alfalfa can solve many of the foregoing problems.
dr~ed!

When

alfalfa weight is reduced to one third or one quarter of its green

weight, due to the evaporation of water.

Palatability is still high,

and food value is essentially unchanged except for the probable loss of
some of the leaves.

I~ perishability is drastically reduced, baled

alfalfa hay can be stored for months with practically no further lo~s

..
J
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of food value (except for vitamin content).

Compressed into bales or

cubes, the crop can be handled more readny than in loose form, and the
bale or cube becomes a new standard unit replacing the green bundle.
The efficient utilization of irrigated areas for the production of this
fodder necessitates the commercialization, modernization and mechanization
of alfalfa production with the emphasis on larger areas and the adoption
of baling,cubing,pelleting or other methods of storing.
Feed industries:

concentrates and protein supplement

These provide a very important feed source:

they are either im-

ported whole or the basic materials are imported and then mixed locally.
This type of feed is. vital for maximum production in dairy as well as
sheep fattening units.

This type of industry is still in an embryonic

state and so far there are no definite plans ,for the establishment and
development of this industry in Saudi Arabia.
are not on the market all thr: time.
the future.

Moreover, feed supplements

New plants should be planned for

Government regulations concerning feed composition and

quality control must be decided upon and incorporated into law, and
qualified bodies should be established to enforce such regulations.
Special assistance must be given to private bodies for the establishment
of feed factories.

Considering the limited agricultural areas available

in,the country for the production of animal feed - forages and cereals it is essential that the country should look,for other feed sources.

The

discovery of other protein sources could 'alter the animal feed supply
picture.

These protein sources could include certain types of single

cell protein (SCP) - yeast, fungi, bacteria and algae.

Experimentally,

these protein sources have been obtained by using petroleum as the growing medium.

Considerable research on SCP sources has been done in many

developed countries; in particular, ,the Japanese are conducting research
on algae and the Europeans are testing yeast and bacteria grown in
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petroleum distillates as a source of protein.

Moreover some of these

developments have reached the stage of commercial production on a modest
scale and larger scale production especially that from hydrocarbon substracts is aimed at the compound animal feed market. 11

However the

potential use of such products for animal feed will depend primarily on
how they compete economically with conventional feeds.

At present SCP

>

sources have not been competitive in cost with other sources of protein.
So far the long term potentiaw of SCP are promising and it has been
forecasted that by the year 2000 12 scientists may have solved these cost
problems, making SCP another commercial source of protein.
Considering the fact that the country has abundant oil resources,
and the fact that the oil sector - companies- is the most technologically
developed sector in the country, then it is only natural for :he country
to participate in the international research race to make the SCP another
commercial source of protein.

The government should persuade and sub-

sidise local and international cOQpanies to develop jointly the production of SCP for animals.
Milk processing
Milk processing is the most rudimentary aspect of dairy production
in the country (Chapter 8).

Very little dairy eq'uipment is used, and

what is used is usually manual or not suitable for some reason or another.
Milk delivere~ to the market is not usually pasteurized' or treated.

The

'dairy producers in the Riyadh area made it clear during the author's

-.

research that they do not know what machinery should be used or how to
use-- it.

It is a gamble for all these dairies to purchase dairy equip-

ment because most of them are small: and the skilled man-power is almost
non-existent.

II

i

.'-, 1I

I

-----------------------------------------------,I
11. Tolan, A. ,and Hearne, J .F • ,"The potential of single cell protein for
animal feed", in Proc. of the Conference on animal feeds of tropical
and sub-tropical origin, (London; Tropical Inst.~975),Abst.from WAER
Abst. Dec. Vol.17,No.12, (1975),pp.701-702
12. U.S.Dept. of Agri., A good life for more people, (1971),pp.337-338
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The treatment of milk must be industrialised, in order to safeguard
the consumer and generate for the producer a reliable market.

The in-

dustrialization of milk processing includes the installation of machinery
for purification, pasteurisation, homogenisation, separation, and other
treatments.

This calls for costly plant and materials that are complex

and need qualified man-power to operate and maintain.

Because of the

lack of qualified staff it is essential that central dairy processing
plants are established in areas that have a sizable dairy herd, such as
al-Kharj.

The plant should collect milk from the farmers in its area,

process the milk and market it.

All the area's dairies should be re-

presented in the management of this central dairy.

The plant organization

should keep an eye on the standard of hygiene and the method of milking
and storing used by the dairies.

This plant should be

responsibl~

not

only for processing the milk but, more important, for establishing
standards and extension services for the dairies which r,upply it.
10.2.4 Stratification
It has been advocated all through this chapter that the approach
towards the development of the livestock sector should be systemorientated.

Thus each system - pastoralism and livestock farming -

should be rationalized and reorganized within the context of its own
ec~-system;

the individuality of each system, its own type of resources,

and its' environmental human and managerial constraints must be reorganized.

Nevertheless the individuality of each system should not be

stressed to the extent of under-estimating their common ties and the
fact that the two systems constitute two segments of the whole livestock
sector.

Ideally the two systems should constitute two elements of one

process rather than two separate processes.

Each one should complement

tIle other in order to utilize resources efficiently.
Unfortunately, in the case of Saudi Arabia, this complementary

...
,
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character has not been properly developed, or even attempted.
there is a wide gap between the two systems.

At present

Thus the country has lost,

and as long as things stay this way, will·.continue to lose the advantages
that could be provided by a healthy unified livestock sector.
The strategies for livestock development cannot be achieved without
the efficient utilisation of the complementary relationship between the
two systems, which can be approached by a pattern of stratification.

.

~.
','

Within the context of this discussion, it is necessary to distin-

I

guish sharply between the stratification and the integration of the two
systems.

The later may imply an outright consolidation of the two systems

into one and that is an undesirable approach, because an unbalanced
integration would induce a certain degree of over-lapping in the resources used.
Stratification should be,viewed in this discussion as the process
by which the complementary elements shared by the two systems can be
co-ordinated and harmonised for the benefit of both systems and for the
development of the whole livestock sector.

In practical terms stratifi-

I

. I

cati~n

I

can be attained by the following main approaches:

(1) Stratified feeding.

I

The'pastoral system should be a means of utilising

I
f

ranges only for the production and maintenance of animals, while on the
other hand livestock farming should feed the young intensively in time
for market, and in addition, should raise partial replacements and grow.
forages f04 supplementary feeding.
pattern lie

The benefits of this stratified

in the removal of growing stock from desert ranges:

this

would mean that animals would cease to undergo the severe cyclical
environmental hardships that prevent them from gaining weight.

The re-

moval of young stock would ease the pressure on the range and allow
pastoral breeding stock to feed without competition;

this could lead to

a better nutritional plan for the remaining animals, which in turn would

313 •

lead to a higher feedi,ng value for the breeding stock left on the range.
Stratified processing.

Both systems produce various products:

meat,

milk, fibre, wool etc., hence the efficient utilisation of these products
demands the establishment of a livestock-based industry.

The planners

of this industry should search for ways and means of processing and
utilising the products of the two systems.
Stratified planning.

Although each system should have its own specialised

organizations that are provided with specialised staff to deal with the
needs of each system, nevertheless planning for the two systems should
aim at narrowing the gap between the two systems and should see to it
that the independent developments taking place in each system in the end
aim at complementing each other for the well-being of the whole livestock sector.

I

10.2.5 Organization for livestock development
Until livestock development is recognised as a

~~tio~a1

goal in

its own right, with the status and authority accorded to water and crops,
and with direct access to the highest level in the MAW, it is unlikely
that the attention and resources necessary to promote livestock development on the scale now suggested will be made available..

The HAW's

organization, man-power and regional structure face major problems and
ca.nnot be expected to implement the changes needed for livestock development without some major reorganization and basic changes within the
MAW.

The following main issues must be considered:
The reorganization of the MAW structure.

At the present time the

available livestock services in the MAW are scattered in different departments, with minimum co-ordination, and authority and little decisionmaking power.

These services are also acutely lacking in professional

and technical staff.

This level of organization cannot authorise the

mobilizaticn of resources to implement the development needed.

Livestock

.j
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services must be expanded, regrouped and reorganized into a main livestock division with the authority to make the main decisions concerning
its own budget, and the use of resources and staff.

It is essential that

•

livestock planners should be placed at the highest levels of the MAW
hierarchy because livestock development requires commitment from above.
Livestock programmes cannot be implemented without being supported at

,

the decision-making level or, as Bunting has more eloquently stated:

.,

"I assume a person with programme responsibility for something is more
likely to take an interest in it than is a person who at one time inresponsibl~'

dicated support but is no longer officially

•

13

In other

words, the needs of livestock:development cannot be taken care of until
its advocates are at the top.
Man-power.

The livestock division 8hould be staffed with a large number

of specialized technical and professional staff.

The shortage in qualified

staff is a chronic problem that will last fer a long time to come.

nle

efficient utilization of the available staff can improve the situation in
the following ways:
(a) The present recruitment of qualified staff should be enlarged.

The

wisest course of action would be to'retain a large number of expatriates
to fill the jobs that cannot be filled with local expertise.

Because

of language problems, recruits have mainly come from Arab countries.
However, all Arab countries have shortages in qualified staff, most of
them face major problems in modernising their agriculture nnd in most
1

cases their experts are not up-to-date with modern livestock technology.
Therefore, it would be more advantageous to recruit from Western countries
specially in technical fields like dairy production, feed production,
livestock extension and veterinarian services.

The fact that a large

number of the MAW's senior and junior staff speak foreign languages
13. Bunting, A.H., "Agricultural Sciences", in Leagans, J.P., and Loomis,
C.P., (eds.},Behavioural Change in Agriculture, (London; Cornell Univ.
Prcss,197l),p.452
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would make the exchange of knowledge possible.
(b) The number of qualified Saudis that are available at the MAW and those
who are approaching graduation should be utilized efficiently and trained
to carry larger responsibilities.

At present, decision-making in the

MAW is limited to very few posts and this discourages able young people.
There is a need for decentralising decision-making so that bottlenecks
can be avoided.

This calls for the establishment of more departments

with wider responsibilities for heads both of departments and of lower
level organization i.e. sections.
(c) The present regulations prohibit non-Saudis from holding executive
jobs, and this is obviously for security reasons, specially with jobs
that entail financial or personnel aspects.

However, if we take into

consideration the fact that there are very few experienced Saudis in
certain specialized fields,then it is only natural that certain technical
departments and sections must be headed by non-Saudis.

Thus, it would

be advantageous,for the MAW to relax the Saudisation approach for those
departments or sections that are mainly technical and need experience,
such as ranges, training, and dairy etc.
(d) The real solution to the shortage of staff can only be reached by
agricultural education, chiefly in the form of practical and vocational
tr~ining

for the future.

Prime consideration must be given to measures

aimed at improving the background of the present staff and up-dating their
knowledge at all levels specially those who deal directly with farmers
and pastoralists.
(e) -It is important that the graduates and students of the agricultural
college in Riyadh be orientated to the MAW's needs while they are-in
college.

Moreover, they should be acquainted with the country's agri-

cultural problems.

At-present there is almost no co-ordination between

the }~W and the agricultural college;

furthermore, very few practical

J
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courses - ranges, dairy, animal management - are taught.

It is essential

that a close relationship between the agricultural college and the MAW
is established.

University graduates will not fill up all the gaps,

especially at the technical level.

Therefore, there should be a tech-

nical-college two-year certificate course which would qualify students
for extension work.

Courses should have direct relation to national pro-

blems and to the needs of the MAW and other related organizations.
Regional Structure.

The MAW regional structure is over-extended and

spread too thinly in the field.
for MAW field activities.
overlap each other.

There are over 60 branches responsible

These branches are badly co-ordinated and

They are on the whole under-staffed, areas with

less agricultural potential having more staff than areas with greater
potential.

Areas with large animal numbers have less veterinarians than

other areas with fewer animals etc.
There is an urgent

~e~~

to reorganize the regional structure by

consolidating some small branches and strengthening the main regional
departments.

For the forseeable future there should be efficient but

limited MAW regional offices to serve the main agricultural regions in
the country.

It is premature to delimit these regions or to decide on

the location of the main offices without an extensive and independent
st~dy

of a large number of factors, mainly the distribution, location

and potentials of the nation's agricultural resources.

Other factors

both political and geographical, and the "availability of markets and
infra-structure, must be evaluated.

On the basis of such a study the

present large number of branches should be reduced to fewer but more
efficient main regional offices.

The consolidation of the MAW's field

activities into fewer divisions will encourage the efficient utilization
~f man-power and make it possible to delegate [nore authority to regional

branches.

The final aim should be that the MAW headquarters should dis-

~.

pose of its direct involvement in regional agricultural activities and
concentrate mainly on planning and co-ordination.
Finally a cautionary note must be sounded.

Although the develop-.

ment of the livestock sector is a necessity, its development will not
be easy, because this sector is the most traditional and its development will require a very considerable degree of

organizatio~

and tech-

nological skill which the country does not at present possess.

Short

cuts, outright emulation of other countries and bits and pieces of
mutually unrelated policies may not solve the problem.

The development

of the livestock sector will necessarily be a whole and unitary process,
and many features of its present state will have to be transformed by
a rationalizing and reorganizing of its structure.

This will very pro-

foundly depend on the ways and on the speed with which the sector is
modernized and on the extent to which the reorganization and transformation of the sector is successfully brought into being.

A radical

development of this kind demands patience and a search for fundamental
solutions.

The government as well as the migratory Bedwin and the oasis

farcer will have to be involved.

This aspect of development will have

none of the dramatic appeal that glamorous projects such.as the al-Hasa,
Haradh, and Jizan dam projects cnn provide.
t~is

However the development of

sector may be far more important because it will directly influence

the lives and visibly improve the welfare of the people and the country,
and contribute to the over-coming of the country's
spatial as well as economic dualisms.

chronic state of
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CONCLUSION
This study has considered the livestock sector in Saudi Arabia
under two aspects.

There is the present situation, with a livestock

sector traditional, rudimentary in its methods and inefficient in uti 1izing the valuable but limited resources available.

And there is the future,

which will require a development of this sector only to be achieved with
great effort, and whose shape will very profoundly depend on the ways in
which and the speed with which the livestock sector is modernized and
rationalized by the 'deployment of large scale technology and efficient
organization.
The deterioration in the livestock sector is a recent development.
As late as 1930 Saudi Arabia was not only self-sufficient in livestock
products but also an exporting nati6n.

However since the 1930's the

livestock share in the economy has started to shrink substantially to the
extent of becom1.ng a minor sector, its share in the economy only around
1.5% of the GDP in 1972.

The most important factor 'in this decline has

been the recent and gradual evolution of a state of imbalance in the overall
structure of the livestock sector.
This study has analysed some of the main causes of this state of
disequilibrium.
me~tal

Among these causes are a lack of awareness of environ-

limitations, inefficiency in the use of man-power and water resources,

an undifferentiated growth in animal population, over-exploitation of
range resources, and livestock production systems that are rudimentary
and traditional.

Moreover the livestock sector lacks regional emphasis

on animal potentials and there is a lack of correlation between,animal
use and the resources available.

These negative forces are so overwhelming

as to cancel out the positive aspects, causing ruptures and disintegration
which in turn lead to a state of disequilibrium.
"

,

A few points stand out clearly as having a direct bearing on the

',','

~. '~\' ",'

,

-)~~;
" ::lJ
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problems to be overcome in the development of the livestock sector:
(1) The limited water resources coupled with other harsh environmental
constraints will not allow the country to produce a wide range"of livestock
products, therefore priorities must be established.

The country's re-

sources can allow livestock development on two types of land.

One is

the very limited cultivable land, distributed about different parts of
the country, in irrigated areas.
small areas.

Livestock and crops have to share these

For livestock to contribute effectively, an efficient use

has to be made of these limited areas.

The other space consists of the

vast desert ranges which are already over~grazed and misused.

These two

spatial options are fixed factors that cannot basically be altered, but
they could be improved upon to the advantage of livestock.

No improve-

ment in these two options can be attained by _their over-exploitation.
Improvement depends on living with their limitations, efficiently uti1izing the two kinJs of land to their utmost, but no further.
(2) al-Badiah population has always been and still is the largest social
organization spe~ia1ising in livestock production and they are the main
pastoralists and the backbone of pastoralism.

The accelerating rate of

Bedwin migration, mainly to urban areas, has no doubt had damaging effects
on pastoralism.

However this trend is not among the causes of the problems

facing pastoralism, it is rather a symptom.

The state of disequilibrium

in pastoralisw has been going on for a very long time, causing pastoralism
to become

les~

viable, hence unable to support its own population.

Thus,

it is only natural that the pastoral population must decline because the
larger the population in the range the smaller the per capita income.
In this study it has been emphasised that to a certain extent Bedwin
migration is good for pastoralism, in the sense that fewer people and
fewer animals can - if properly guided - result in more efficient
pastoralism.
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(3) The overwhelming task of developing the livestock sector cannot be
undertaken without the availability of efficient administrative and
policy making organizations and institutions.

The only institution avail-

able at present with the authority to plan and implement plans for the
development of the livestock sector is the MAW.

The MAW's organization,

man-power and regional structure are inefficient and face major problems;
it cannot be expected to implement the changes needed on a national scale
for the development of the livestock sector.

Drastic 'and basic reorganiza-

tion of this institution is an urgent necessity.
(4) The main livestock types in the country are camels, cattle, sheep
and goats.

Their distribution in the country is markedly regional:

cattle

are found only in irrigated areas, camels in the arid deserts, sheep and
goats are widely dispersed.

However all the findings point to the low

concentration of animal types and a consequent low animal production
throughout the country as a whole.

Whatever relative concentration takes

place usually is due to ecological factors.

Animal potentials and the

efficient use of land resources have never been realised.
(5) The classification of livestock production in the

coun~ry

mined by the negative aspects of two major sets of .factors.

is deterThe first

is the arid ecological factors, mainly climate and water resources.

The

second is the traditional socio-economic nature of the farming and pastoral
communities in the country, which are characterised by a low level of
economic and technical development.

Due·to the determining significance

of ecological -and socio-economic factors, it is appropriate to classify
livestock production on the basis of two criteria;

the-first is the

principal types of land available in the country, and tresecond is the
animal adaptation to these land types.

The operation of these two criteria

produces three main livestock systems;

pastoralism,livestock farming

and household animal raising.
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(6) Pastoralism, the most important livestock production system in the
country is in a state of decline.

There is a disequilibrium within

pastoralism as a result of the misuse of pastoral resources, mainly
range resources, which are crucial to pastoral activities, and it is to
this misuse that pastoral decline can be largely attributed.
Evaluation of the state of the ranges, their conditions, capacities
and stocking rates indicates that they are deteriorating allover the
country and that over-grazing and over-stocking are the rule rather than
the exception.

Certainly climatic variations contribute to their poor

state, but such variations are not wholly to

blam~.

The poor state of

the ranges in the country has resulted from the action of a chain of
factors, constituting a complicated ecological vicious circle where climate,
man, and animals and their seasonal movement have acted as the destructive
agents.

This cycle has been in operation for a long time, but has been

dccelerating in the last 30 years with the advent of the roads, trucks
and water wells.

The scale of destruction has been so severe lately that

the lack of immediate remedy might destroy some ranges as grazing areas
for ever.
(7)

This worsening situation has evolved as a result of numerous causes,

mainly (a) the enlargment of the scale of seaeonal migration and (b) the
op~ning

of the tribal territories, the demarcation imposed by inter-

national borders, and the abolition of the al-hema systems.

All these

factors have induced the intensive and undifferentiated over-exploitation
of range resources. (c) changes in land use,' mainly the reclamation of
more land for settlement, irrigated crops and dry farming, have led to the
reclamation of sizable areas of the ranges.

Wnen ranges are turned into

cultivated areas all the native range vegetation is destroyed. (d) pastoraltsts' abuse of ranges to feed their animals and in bad seasons to keep

them alive.

The combined collective grazing of camels, sheep and goats
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on a range

sit~

creates a state of over-lapped grazing, where all the

animals with their innate selective grazing behaviour graze different
plants, different parts of the plants at different heights leading to a .
partial or total destruction of the plant, (e) the large number of wells
drilled in or close to range sites and thus encouraging over-grazing, '
(f) man's misuse of ranges.

The most important is the grubbing and cutting

of trees and shrubs for fuel.
(8) Livestock farming is the second most important livestock system in
the country, and it is the main system for cattle raising 'and sheep
fattening.

Animal farming has been modestly gaining ground in central

oases where alfalfa areas are sizable.

However on a national basis live-

stock farming has not expanded sizably.

The scarcity of cultivable lands

and the expansion of urban areas have influenced livestock farming greatly,
where urban orientated crops have been gaining ground at the expense of
fodder crops.

The scarcity of cultivable lands offers farmers limited

choices as far as expanding their farming activities is concerned;

they

either emphasise animal production which means using most of the area of
their farms to grow fodder, or emphasize mainly crop production.

There-

fore one of these two alternatives has to be chosen at the expense of the
other and that explains why commercially mixed farming (crop and animals)
has not expanded.
There are three types of livestock farming: (a) livestock raised
in households, this being a

tempora~y

phenomenon with no potentials for

further growth-or development (b) livestock raised: on farms as a side

-

activity - mixed farming - this too is giving way gradually and mainly
in urban areas to the specialization in either crops or animals (c) commercial livestock farming which aims largely at the production of market
orientated products - mostly meat and milk.

The emergence of this type

has been a natural reaction to the changes brought about by the expansion
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of urban areas, so it is mainly regional in character.
Dairy development has been more pronounced in the last few years
and has been chosen in this study to illustrate the problems facing modern
commercial livestock farming.

Dairy development around Riyadh indicates

dairy farming in the country is still semi-specialized, small in scale,
and inefficient.

The obvious managerial problems faced by the Riyadh

dairies are too great to allow them to plan their way ahead.

The skills

required in dairying are beyond their traditional abilities and beyond
what the labour market can provide.

Milk treatment and processing is often

elementary and rudimentary, and there is a lack of modern dairy facilities.
(9) As long as the aim of national development is'to attain a diversified
economic base, and reconstruct a spatially balanced economic structure,
then the answer must be found in the mobilization of government help in
tapping, regenerating and then efficiently utilizing the rural resources
which are basically agriculture in nature.

There is a need for a differ-

entiated development that aims at the resource rather than simply at the
infra-structure and which will incorporate the different regions more into
the growth of the economy, so that they become contributors to the national
economy rather than being subsidised recipients.

In the light of this

rational aim, the author argues that livestock development can make a
vi,tal contribution by providing those regions which already possess substantial livestock resources with a viable local economy that will preserve the regional resources, accumulate 'investment and provide these
regions with other derived industrial and commercial activities that are
based-on the efficient utilization of livestock products and by-products.
(10) In the development of the livestock sector careful thought should be
given to proper objectives.

Such development has to be directly related

to the requirements of'the present state and condition of the livestock
sector.

It should take account of the present ills of the livestock
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sector and promote genuinely relevant remedies.
The 'most urgent objective is to overhaul the structure of the
livestock sector as a whole rather than just to improve certain parts.
This can be done through the improvement of livestock systems because
such an improvement will have a spread effect on its components; animals,
ranges, industries, management etc.

The traditional land use which re-

sulted in the evolution of two independent livestock production systems,
pastoralism and livestock farming, must be preserved by improving each
system according to its own limited resources and potentials.

The

development should be differentiated, with variation of emphasis and
speed within each section of the livestock sector.
(11) Pastoral development necessitates overcoming the drawback that
ranges, al-Badiah and pastoral animals suffer from, within the
of the overall pastoral system.

conte~t

The underlying principle in the develop-

ment of pastoralism must be an emphasis on conservation and the use without misuse of range resources.
Livestock farming should never be considered in isolation.

It

must rather be seen as an agricultural segment which must fit in with the
total farming pattern of any region.

It should be stressed that livestock

farming has to compete with crop farming for land and particularly water.
Mo~eover,

livestock farming suffers mainly from the under-exploitation and

inefficient use of irrigated areas.

Thus the development of this system

cannot be properly promoted until the standard of management practice as
a whole is raised or even transformed.
(12) The strategies for livestock development cannot be pursued without
the efficient utilization of the complementary relationship between
pastoralism and livestock farming, which can be approached by a pattern
of stratification where the individuality of each system is not stressed
to the extent of under-estimating common ties and the fact that the two

3~.

systems constitute two segments of the livestock sector as a whole.
(13) Liv~stock development requires commitment from above.

Livestock

programmes cannot be implemented without being supported by an able and
efficient organization.

Until livestock development is reorganised as

a national goal in its own right, with the status and authority now
accorded to water and crops, and with direct access to the highest level
in the MAW, it is unlikely that the efforts necessary to promote livestock development on the scale now suggested will be forthcoming. Thus
it is necessary that the MAW structure be reorganized so that the livestock services are expanded, regrouped and reorganized into a main livestock division with the authority to make major decisions and to concert
its

OWll

plans.

Appendices
Notes on &ources of Data and Methods of
Statistical Analysis
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Appendix 2-a
al-Badiah Population and Rank as a percentage of the
population of 17 Major Administrative Regions in the
Kingdom for 1962/63 (%)
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The Statistical Approach for the Delimitation of Animal Combination Regions

The theoretical curve outlined below was used as a standard measurement
to determine the identity and number of animal types involved in the basic land
use pattern of each of the 26 districts:One animal type

= 100%

of animal types in an area

Two animal combinations

= 50%

in each of two animal types

Three animal combinations

= 33.3%

Four animal combinations

= 25% in each of four animal types

in each of three animal types

The problem became one of accurately measuring the actual occurrence of
percentages within the individual districts against the previous theoretical curve.
The standard deviation formula was adjusted for this purpose, and expressed as
follows:N

where d is the difference between the actual animal type percentage in a given
area and the appropriate percerl'!.:age in the theoretical curve; and N is the
number of animals in a given combination.

Since the relative rank of amount

deviation among the several possible combinations was desired and not the actual
magnitude of deviation, the square root was not extracted in accordance with the
standard deviation.
In demonstration of the performance of the technique, Tabuk
taken as a random example.
distrir.t is:

district may be

The actual distribution of animal percentages in this.

camels (M) 43.18%; goats (G) 42.62~; sheep (S) 13.87% and cattle (C)

0.32%.
As the combinations show, in the table below the deviation-of the actual percentages in Tabouk district from the theoretical curve is lowest for two animal
combinations.

This result, therefore, under the system being used, establishes

both the identi~y and the number of animals in the basic combinations for the
district as MG.

The same statistical process was computerised for all the 26

regions as shown in Table (5-8).

Standard Deviation for Tabouk District

Combination

One Type

.Animal type

% of animal units
% theoretical curve

Difference squared
Sum of square
difference
Sum divided by No
of animals

-

Three Groups

Four Groups

M

M

G

M

G

S

M

G

S

43.18

43.18

42.62

43.18

42.62

13.87

43.18

42.62

13.87

0.32

33.30 33.30

33.30

25.00

25.00

25.00

25.00

11.13

24.68

100.00

Difference

Two Groups

50.00 50.00

56.82

6.82

7.38

9.88

9.32

19.43

18.18

17.62

3229.00

46.50

54.46

97.60

86.86

377.50

330.50

310.46

--_ .. -

-

-- -

Source

.•

-------- ---

123.88 609.10

3229.00

101.00

562.00

1377.90

3228.00

50.40

187.37

343.51

I

----

--

C

.

Based on Weaver, J C, "Crop-combination Regions in the Middle West", The Geugraphical Reyiew,
volume XLIV, No 2, 1954, pp 175-200
- - - '. _.. -
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s-C Coefficient of Localisation
This is calculated by comparing the percentage distributions by area of a
given animal type with that of all animal types.

C

i

~

100 Xi

j-l

Xt

=~z::..

-

Formally it is given by:-

100 Yi
Yt

where Xi is the number of animal units for a given animal X in the i

th

areal region

X is the total regional animal units in a given animal type
t
Y is animal units in all types in area i
i
Y is total regional animal units in all types
t
The vertical brackets indicate absolute value of the expression, within,
for example, the difference between the two percentages irrespective 'of sign.
Table below shows the results.
Source: Method Adapted from Smith, D.M. Industrial Britain: The North West
(Newton Abbot; David

& _ Charles, 1969), P P. 256-257

Coefficient of localization for Animal concentration
and specialization
. Cattle
-1.41
-0.17
-0.69
-2.21
-1. 73
1.08
1. 74
-0.13
0.27
-0.25
-0.01
-4.34
-1.25
0.35
.0.18
0.02
-0.42
-0.07
NAJRAN
1.28
GUNFIDA
10.03
JIZAN
1.58
ABHA
JANOB OBID-1.03
-0.23
TAIF
-0.81
M.J.T.
-1.02
ALULA
-1.89
¥ADINA
1.23
E.l'ROV.
17.70
C.L.

TABUK
GORIAT
AL-JAWF
HAIL
QKSSIM
RIYADH
AL-KHARJ
SunIR
,_ WASHM
DWADMI
GWAIYAH
BISHAH
RANIAH
G.Z.
AFLAG
SULAYIL
W.DWASIR

caine 1
2.50
0.36 .
1. 70
2.89
7.09
-1.47
-1.27
-0.26
-0.30
0.21
-0.30
-0.35
3.14
-3.74
-0.10
0.20
2.49
0.98
-4.50
-3.05
-5.95
0.02
-2.46
0.43
2.18
0.82'
-1.16
24.97

Sheep
-0.75
-0.10
-0.34
1.29
1.75
-O~15

-0.74
0.29
-0.05
0.02
--0.03
. 7.91
0.36
. ·-2.35
--0.12
~0.07

-0.37
-0.48
-7.17
-11.02
3.96
1.91
3.17
0.62
-0.75
-0.61
-Q..79

23.59
Based on appendix 5-a

Goat
1.31
0.15
0.27
-0.50
-4.79
-0.31
-0.64
0.02
-0.12
0.22
0.29
-3.89
-0.85
-0.95
-0.03
-0.06
-0.65
0.04
10.83
2.14
-3.36
-1.03
-2.11
0.06
0.96
3.02
0.09_
19.33
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5 - d Location Quotian
Ca1cu1ate~

by the region's share of a particular animal type with its

percentage share of the national animal units.

The formal expression used by W.

Isard, and adjusted to this study, is written:-

or
J

where X. is number of animal units in animal type i in a given region
1

Xt is number of animal units in all animal types in the same region
Where Y is number of animal units in animal type i in the nation
i
Y is number of animal units in all animal types in the nation
t
Source: Adapted from Isard, W. Methods of Regional Analysis: An introduction
to Regional Science, (Cambridge; MIT Press, 1961. P. 124.
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5-e The Coefficient of Specialisation
The coefficient of specialisation has been used to compare the percentage
distribution of· animal units among animal types in any area with the. total
regional animal units.

The formal expression, written by D.S. Smith is:,

~\lOOXi

Cs=~~

,

j-l

-

100 Yi

Yt

1/

t

where Xi is the number of animal units in animal category i in an area X
X is total animal units in area X
t
Yi is regional animal units in animal type i
Yt is total regional animal units
Table B shows the results.
Source: Adapted from Smith; D S, cp. cit., PP. 270-279.
Coefficient of Animal
specialization (cs.)
Districts
TABUK
Goriat
-AL-":JAWF
Hail
QASSIM
Riyad
al-Kharj
sudir
Washm
Dwadmi
Gwaiyah
Bishah
Raniah
G.Z.

Aflag
Su~a!,il

. w.

Dwasir
Najran
,Gunfida
r
Jizan
Abha
Janob Obid
Taif
M.J.T.
Alula
Madina
E.Prov.
-- _.

Cattle

Camel

Sheep

Goats

CS

-32.17

27.50

-15.65

20.33

47.82

-31.63
-23.40
-23.99
-5.51
20.36
23.79
-2.03
22.45
-6.67
-0.35
-15.49
-26.11
1.88
10.16
3.06
-13.26
-1.26.
3.15 '
17.53
6.42
-10.89
- 1.62
-25.04
-27.64
-22.57
14.79

31.11
27.71
15.11
10.93
-13.45
-8.48
-1.88
-12.15
2.56
-4.09
-0.61
31.46
-10.06
"-2.81
23.30
38.27
8.95
-5.40
-2.57
-11.68
0.11
-8.21
6.37
28.39
4.67
-6.77

-17.22
-10.60
12.66
5.09
-2.73
'-9.26
3.76
- 3.62
0.34
-0.96
25.64
6.79
11.83
-6.0e
-16.22

17.74
6.29
-3.79
-10.50
-4.18
-6.05
0.15
-6.68
3.77
5.40
9.53
-12.14
-3.64
-1.27
-10.14
-14.15
0.48
18.41
2.56- .
-9.35
-7.43
-10.03
1.16
17.84
24.53
0.69

48.85
34.00
27.77
16.02
20.36
23.79
3.91
22.45
' 6.67
5.40
. 25.64
38.25
13.70
10.16
26.36
38.27
9.43
21.56
20.09,
21.03
18.31
19.87
25.04
46.23
29.20
15.48

Source: Based on appendix 5-a

-10~86

-8.17
-16.16
-17.51
14.61
18.21
19.87
17.51
. -18.59
-6.63
-8.71
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3.1
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APPENDIX 7-a
Area and condition of ranges in the Resource Area in hectares(HA) and %
A
I Area Total
rea
HA
37,500,000
I
II. III 22,600,000
36,200,000
IV
V 10,500,000
N.VI
S.VI
19,400,000
VI
Total 126,200,000

*

Range Total
HA
37,000,000
21,587,000
32,421,224
10,498,500
13,285,100
5,360,000
18,645,100
120,151,8::4

condition is

%

Excellent
30.8
18.0
27
8.7
11.1
4.5
4.5
95.2

Range conditions + HA*
Fair
%

%

Good

555,000
2,374,570
5,868,241.
1,283,000

1.5
11.0
18.1
12.2

10,079,811

8.4

4,107,000
3,453,920
15,043,448
8,026,000
3,156,900
3,676,700
6,833,600
37,461,968

11.1
16
46.4
76.4
23.8
68.6
36.6
31.2

10,656,000
7,339,580
10,439,634
660,000
8,386,400
1,683,300
10,069,700
39,164,914,

%

28.8
34
32.2
6.3
63.1
31.4
54
32.6

Poor

I

%

21,682,000
8,418,930
l' ,069,900
529,500
1,741,800
1,741,800
33,442,130

58.6
39.0
3.3
5.0

I

9.li

27.8

defined in Chapter Seven in the text

The estimated livestock population and carrying capacities for the Resource Areas
in HA and AUT for (1967-69)

Areas
I
II III
IV
V
VI

37,000,000
21,587,000
32,421,224
10,498,500
18,645,100

Areas 1 120 ,151,824

.
S'ource:
.

. '.
. .,,":i·~·t~ . -

*

HA/AUY

I

Animal No.

HA/AUY

27.4
20.0
17.0
64.0
16.0

1,350,365
1,079,350
1,907,131
164,039
1,165,319

37.0
27.0
16.0
60.0
8.4

21.2

5,666,204

19.3

Animal unit (AU)

= one

sheep

Potential carrying capacity

Carrying Capacity

Stocking Rate

Range Area
HA*

= one

I

I

I

Animal No.

HA/AUY

1,000,000
799,519
2,026,327
174,975
2,219,655

18.8
12
11.2
43.2
5.4

1,968,085
1,798,917
2,894,752
243,021
3,452,796

6,220,476

11.6

I 10,357,571

goat, camel and cattle

=5

Animal No.

animal units

Synthesized from Kingery, C.E., Possibilities for DeveloEment and Management of Public Range Land~, (Riyadh;1971),
This report is based on Resource Survey Reports. Also individual Resource Survey Reports have been used.

w
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APPENDIX 8-a
The cropping patterns of the main crops in Saudi Arabia by province
and representative of 1968 and 1971/72 in donums a
Province

Year

Wheat
Barley

Millet
Vegetables Alfalfa
Sorghum
b

Permanent
crops

Total

Northern

1968
1971/72

69,425
17,657

6,318
2,614

7,774
9,685

4,430
4,434

23,207
37,693

1l1,154
72,083

Eastern

1968
1971/72

289

889
119

8,886
6,863

14,835
5,973

1l7,780
58,179

142,390
71,419

Western

1968
1971/72

155,590
65,829

10,295
101,137

40,098
61,127

3,177
10,510

47,124
. 55,834

256,284
294,437

Central

1968
1971/72

256,395
87,688

72,334

152,308
154,956

78,894
69,265

61,236
152,043

617,167
463,952

1968
. _1971/72

171,749
77,996

12,718

83,003
175,946

78,473
56,043

26, l.85
37,448

372,428
347,433

Total

1968
1971/72

653,159
249,459

102,554
103,870

292,069
408,577

175,809
146,225

275,832
341,197

1,1.99,423

Southern

1968
1971/72

255,147
148,532

98,752
106,990

19,113
18,636

39,154
35,383

63,617
85,539

470,783
395,080

Coastal
South

1968
1971/72

37,878 2,368,889
5,886,318

2,831
2,278

1,626

2,021
356

2,413,245
5,888,952

Country
Total

1968
1971/72

946,184 2,570,195
397,991 6,097,178

309,013
429,491

216,589
181,608

341,470
427,092

4,383,451
7,533,356

Qassim

Source:

1,249,324

Synthesized from MAW Basic Agricultural Statistics
1968 and MAW unpublished summary of 1971/72 Census.

a. hectare - 10 donums
b. includes melons
c. ·area of permanent crops for E.Prov. was not estimated for 1968, hence
Resource Survey estimate was used for area IV. SRI op.cit.,p.71,
cereals inc~ude mainly rice.
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APPENDIX 8-b
The estimated area in east province of the main crops in the country
in (%)
Province

Year

Northern

1968
1971/72

7.3
4.4

0.25
.0.04

2.5
2.3

2.1
2.4

6.8
8.8

Eastern

1968
1971/72

0.07

0.03
0.002

2.9
1.6

6.9
3.3

34.5
13.6

Western

1968
16.4
1971/72 16.5

0.4
1.7

13.0
14.2

1.5
5.8

13.8
13.1

Central

1968
27.1
1971/72 22.0

2.8

49.3
36.1

34.6
38.1

17 .9
35.6

Qassim

1968
18.2
1971/72 19.6

0.5

27.0
4l.0

36.2
30.9

7.8
8.8

1968
69.0
1971/72 62.7

4.0
1.7

94.5
95.1

81.2
80.5

80.8
79.9

1968
27.0
1971/72 37.~

3.8
1.8

4.6

18.1
19.5

18.6
20.0

92.2
96.5

0.9
0.5

0.8

0.6
0.1

Total %

Southern

Wheat
Barley

Coastal
South

1968
1971/72

Country %

1968

4.0
100

1971/n 100

Source:

Millet
Ves;etab1es
Sors;hum

100
100

4.3

100
100

Alfalfa

100
100

Appendix 8-a

% are rounded

t~

the nearest figure

Permanent
crops

100
100
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APPENDIX 8-c
The estimated area of crops bX Erovinces for Saudi Arabia (%Y
Province

Year

Wheat
Barley

Northern

1968
1971/72

62.5
24.5

5.7
3.6

Eastern

1968
0.4

0.6
0.2

1968

60.7

1971/72
1968

Central

7.0
13.4

4.0
6.2

20.8
52.3

100
100

6.2

82.7

100

9.6

10.4
8.4

81.5

100

4.0

15.6

1.2

18.4

100

22.4

34.4

20.8

3.6

18.8

100

41.5
18.9

11.7

24.7
33.4

12.1
14.9

9.9
32.8

100
100

3.4

22.3

21.1

7.1

100

1971/72

46.1
22.4

50.6

16.1

10.8

100

1968

43.6

6.8

19.5

11.7

18.4

100

1971/72

20.0

8.3

32.7

11.7

27.3

100

1968

54.2

20.9

3.0

8.3

1971/72

37.6

27.1

4.7

9.0

13.5.
21.7

100
100

1.6

98.2

0.06

0.08

99.91)

0.1
0.04

0.01

100
100

21.6

58.6

7.1

4.9

7.8

100

5.3

80.9

5.7

2.4

5.7

100

1971/72
Qassim
Total

%
Southern

1968

Coastal

1968

South

1971/72

Country

1968

%

Total
area

Permanent
crops

1971/72
Western

--

Alfalfa

1971/72

Source:

Vegetables
Millet
Sorghum

Appendix 8-a

% are rounded to'the nearest figure

Appendix 8-d
Total cultivated area and cropped area in Saudi Arabia (Donums) 1968 and 1971/72

Year
~ Season
Use
Total cultivated
area

Winter

1971/72
Summer

Throughout
Year

Total

Throughout
Year

3,964,674

1,414,770

1,515,238

1,011,189

1,925,267

1,241,963

1,559,006

128,303

305,516

Seasame*

530,265

321,013*
225,353

Alfalfa
Permanent crops
Others+

l8~,606

216,592

245,486

223,539
16,235

Vegetables

3,866,340
Total
Total cropped area+
Source:

* total

Total

719,611
220,573

96,997

Barley
Millet
Sorghum

1968
Summer

5,247,258
301,003

Wheat

Winter

3,062,717

940,184

957,357

2,570,195

986,497

7,886,414

4,513,111

MAW Basic Agricultural Statistics, 19~8 and the summary of 1971/72 census.
Cultivated area:

Areas determined by aerial photograph or ground surveys or by both to the under
cultivation

Cropped area:

Cultivated land plus recropped, double cropped and inter-planted land

for summer and winter

+ including rice

W
0' - •
w
"
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Field Study Questionnaire for a Sample of Dairy Farms
in Saudi Arabia
General

.

1.
2.

Name of the farm:
Precise location:
3. When did the farm start dairy operations?
4. Distance to the major market:
5. Type of ownership:
(a) Independent
(b) Co-operation of more than one owner
(c) Government
(d) Other
6. Size of farm:
- hectares
7. Is it fragmented?
yes
no
Number of pieces
8. Proportion of the cultivable to the uncultivable area:
%
9. Is your land a grant or purchased?
10. Number of water wells on the farm:
Farm Management

11.

12.

13.

14.
15.
16.

17.
18;

19.
20.
21.
22.

23.
24.
25.

Animals are housed in:
(a) fenced area
(b) mud housing
(c) fenced area with shelter
(d) cemented housing
Do you keep records for your animals?
yes
no
The hygienic situation for animal housing and equipment:
(a) no disinfectants used
(b) some measure of hygiene is used
Do you raise your own repla~ements?
ye@
no
purchase them
If you buy them, from where?
Do you do any culling?
yes
no
Do you have a vet of your own?
yes
no
If you do not have a vet, do you have access to one?
yes
no
How far is the nearest vet to your farm?
/kilometres
How often does the vet visit your farm?
How many animals died last year?
none
adult cases (no.)
calves (no.)
What are the most common animal diseases on your farm?
don't know
yes (name them)
none
Do you have any problems of mastitis?
don't know
yes
none
Do you have any problems of T .B.?
don't know
yes
none
Do you ask for annual medical check-ups for your employees?
yes
no

365.

Employment
Total

Emp~oyment

Semi-Skilled

Unskilled

Availability of
Manager

Number
Saudi
Foreigner
Average salary

26. The qualifications of the manager:
(a) experience
(b) technical certificate
(c) B Sc or higher
27. Have you ever .assisted your employees in obtaining further training
either through the government or on your own efforts?
yes
no
Livestock
28. Do you have any animals in the farm beside cattle?
no
goats
sheep
camels
29. What cattle breeds do you have?
30. Their total numbers'
31. Proportion of male to female?
32. The number of animals over six years old:
Male
Female
33. The number of milking cows:
34. The number of dry cows:
35. The number of heifers:
36. The number of breeJ.i.r.g billls:
37. Is your breeding bull:
(a) imported
(b) off-spring of an imported bull
(c) local breed (name the breed)
Feeding

(Numbers)

38. Type of feed used:
(a) green forage
(b) dry forage
(c) concentrates
(d) grazing pasture on the farm
(e) grazing natural vegetation on the farm
39: What type of green forage is used?
(a) alfalfa
(b) others (name) and proportion
40. Do you produce all the green forage needed?
yes.
no
partial (proportion)
41. What is the price per ton of green forage bought from outside?
SR Iton
42. Type of concentrate used:
43. Do you produce your own concentrates (or supplements)?
yes
no
some (proportion)
44. Present price per ton of concentrates:
SR Iton
45. Is your feeding systemised and related to the animals' capacity for
production?
yes
no
46. Do you feed mother milk to your calves?
yes (until how old)
no
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47. Do you feed calves milk replacer?
Milk Products and Processing
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.

58.

59.

What is your farm's average daily production of milk?
What was your farm's total production of milk last year?
Average milk production per cow:
The highest milk production per cow:
Do you treat the milk produced before sale?
yes
no
If yes, what treatments? (name them)
Do you do any'coo1ing?
yes
no
Do you process any of your milk on the farm?
yes
no
Does the farm have:
(a) mechanical milking
(b) hand milking
(c) milk cooling equipment
(d) pasteurisation
(e) separation
(f) large cooled storage room
In what form do you sell the farm milk?
(a) untreated fluid
(b) 1eban
(c) butter
(d) treated fluid
(e) cheeses
(f) yoghurt
Milk marketing:
(a) at the farm gate
(b) distributed to retailers (number)
(c) to wholesalers (number)
Do you sell your milk in:
(a) closed cartons
(b) closed bottles
(c) open containers

Income and Investment
60. Does your farm constitute you main income?
yes
no
6~. Do you sell any other farm produce beside milk and milk products?
(a) no
(e) grains
(b) dates
(f) forages
(c) other trees (g) m(>:lt
(d) vegetables (h) others (name it)
62. What share of farm income is derived from these products?
(a) less than 10%
(d) less than 40%
(b) less than 20%
(e) less than 50%
--- -(c) less than 30%
(f) over 50%
63. What are your sources of finance for expansion and investment?
(a) sales
(b) own savings
(c) Ag. bank
(d) other government agencies
(e) private loan64. Estimated total value of the farm at present:
(a) land
(b) animals
(c) buildings
(d) pumps
(e) machines
Total
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Remarks
65. What are your main three problems?
(a)'
(b)
(c)

66. Do you think you will have a more profitable enterprise by:
(a) staying as a dairy man
(b) changing into other agricultural fields
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JUtl/p.,us ptDCIr', 0Je, t::tir;sOlJhY" iI . CynodOil d. tty/on, rrir:ltQhMe ' .nMiNH,
DodtInI• • viseOl' and ROI, .b:'Cu:::inC~:·
=-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Sub-humid (Intltmtdilll dlmll.). Av"agl .nnu.1 ralnllll 300 tQ 500 mm
EhlYltioll I 800 110 3,ooo"",::mO
._--:,--___::::-_:-:c-:_______

61'l'1li1(; loct. ml,nlv 011111.1 · 5011,", IIndV or "IIv.lto{ - Tne mounll!n. blind Into
roUing plain.

AC.lcli 11'1" al'ld EIJIYDor .fllhcus belt Veg,ellt'GI'III'I irregul. . . nO d'lI::antlnuQU.
pan ",n M•• n Gil"" P."nlsPium c.f,.ti,. Amt,da ,h,"it::" HYP,,,".nlil "",e .nd

Annu ..' ",nf.1I 250 110 300 mm EI'II.IIon 1 800 10 2 500 m.

--I

AnatDpDgOil UISI.cnyU'

..

"

.

lock...... ,t lOme '1'I(:lIInt .11"",.. 1. hili"'" modell thteknftll 101 lind .nd
.n , .... O'PfltllO'

Art,miJ/, herbl-.'bI '1'10 At::h,lk. f"IJI,,.,,,uim, annUlI. ,

Fa. G,owth 01 .1'11'1 ...."

'0

Gel'ler.lI., detl",1 tools deriYed flQm ...... lth.,ed loc.1 .oct

AClt::;, "'t.I. ACICIiI '"v'. Auti, lS,k and S.nlClD tJdtN. beh.
.ervbbV g" " " T"•• all .hort al'lO KIUbb\,

RockV I"o..,on. olllOU Undulllmg tooogllphv - Wmd · bOIl'I~ sands COY' port.
In .. 'egul .... pattern - Elltent;". nll·bottQmed OeplllltOnl • A number of bar. roc':k hllil

R"'ntetlUffl eplpposum. An,$(J(/I pfumoll .net ASlrll}iIhn J/HIIO'U'

IUQlled "I.'" hilly plate.u
Rocll.nd .nd brok.1'I dolom'tlC tlnd (tall)

18

Santllon. and

"

anal.

Thin 100II NInO

(nOflhwHT)

OVI!If

Interbedded IIndllone '00 sh.l.

IimellOIl. (not1h )

"ih.
22

T.bul., bisalloc fOifTIIIIIQn . Undulated w'lh I. . . blKko.h bloc .....nd IQ.my
.n .I",hl Oepr,"IOns and .oac.. belwHn lOCks
CQntId".bI. seepeg.e

Bu.,t {lOulh ......,.)

Gen ... II., unOIlII1"''\! volCIIl'llc manll
and IIndy and 'Itly depN;,'"

Sand III bauh (nonh)

LIITIllld

10 .mlll IGne
• Stlt oepo-..onl

Sanely .nd pebbly .hallo ...... mlny ,ock (KIlcrop'

2.

..

I

,

~~

LltIJl bloch Qf baSlIl Ind up.nu.

I

.. h

-

....,e35")
"net., Ind g'ilv.11y - Th.... II. ""ad and .uperlltlal ..... rrh Outcrop«)< n<I rOCk

_II

5h.IIQW toll •. g ......llv
Sm.1I

EIlYltlOn 175 110 300 m

Annuli 1.,nl.1I 00 mm

Eleyllion &00 110 950 m..

..

/I,nJ.1I 50 10 80 mm

:ontmen,,1 cllm... Cool sa.uon

~,

Ux1l/n L.lIIHu, h,rsllllll and Plfllcum turrl.dum

"",,111101'1 ..... ,nlv along Ikllnl!ii' ...11 Cover 50 tQ 1 0% P.nit::um turgldum. Pafl
Ac.cAt lotr,f,4 .nd HefDJtyfOll 'ilht::(ltn,cum

I

SlIIof. ,,'flndll Rh'fll'"um

~PlppDJIHrI

r---:-Annu.1 1.,nf.1I 50 to 100 mm

900

Elevation 600 m
EllI/adGn 700 tG 1 000 m

Les moilly lOuth

pallll~1

Ann .... 1 r .. nf,1I flO 10 100 mm Elell'llQn .bout 1 000 m.

.nd ASt ll(J.llIs spmow,

Annu..1 "11'11.11 60 to 75 mm

ZygDPh'l'lum t::act::lllilum, CliI"mt/ qumquene",," .nd At,cliI

....M

ElII/"lOn

C,C50C:C'-'-:':5:0""~
""--EO,C'-'-''-'IGn

Annu. ,lInJ.1I 50 to 7S mm

IUsttum d..:holomum

0111/' . . ndltQn.

'_eo. ,"nIIU 30 110 5(1 mm.

h-CAC,C,C,-.C, ..C,-, O
, .C,C
,
Summ ·f lIil'll.1I ",::"'r-o ,-,C
10 1 8 OOm

CtunmlpllOlii my'I•• Acar:/' "."'u/Ol •.

of 2611'1

Qf gyj)llum lOlls ..... nh IIlml cruslS

EI.... fI'on 700 to 900 m

, 000 01400m

-

AclC"

E.... "lOn 1 200 tQ 1900 m.

Al'lnu.1 "'1'11111 50 mm.

Annv

-

GVOlum. IImlltQne .nd ru"ro ..........Id,.

EllYllion .OW""~'~'~l_'cw~..::
m"._ _ _ _ _ _ __

AnnUli 1111'11.11 75 to 100 mm EI.vadon 600 m

-""nb"",iln.

R ..... <;.p O:""'~tal oIe·n... 1'11 t.....M:_ ("100111)

S.ndy. 1"'·1\'1'. g .."ell\' 0' p.bbly _!".AII.nd c:lII<,:'.II A.th iocal ...iI'!d·bor_"-u
... hlCh plI.JiIl 11'1. COlA nonh of Jedd.h
Some IocII dunu

Red Se. totl,,1 plam. (.010 11'1)

R.h.1 g,n ... 11y negll9'blI
ThIf. . . I some oune! unduliltlQns _ Soil. lI'e moilly
sandll windblowl'l mlte"at5 I• .,ered 0"''' pebbly Slh, 101m or lI'iI",ell" tubs".lum .
11'1 plK•• th •• ubl:llllum II '~PO=.,,,,-______
(IOU!h)

.nd £phedrl tpp.

H.loJlylon sil/ocOlII/Cum, £p"lII-. lie" Arr.mI';' hlfb.·.lbI Ind Armld. plumou

Sandy tlud end t hin solll ..... rlh 80me outcroppong ,ock. (III' Ihan 35'110) • Inl.. n.1
dramage "pld

Red Sea plilll!llu. lerTlC:es .nd 1'1,'"

Annllll "In'ell 100 10 200 mm

At::acll loo/lls, Aear:;iI hlmu/ou. Lyt::llJm /WfIiCum .1'Id C'ImboptJ(/ofl st::htHfllnthu.

VegetatlQn I,"" ted 110 flssu,e. .nd ~II pockets
Jndlf/oI." spmon .nd Lils,u'ln Itiflutus

plaonl .nd ..nd v.lI..,. (north....." I)
lMgII", "...ad, lIalleys pebblv·lalmy .11",..,a .nd tolt"...... "equently ....ne . 0'9'"
_ _ _ _ _ _-,_ _ _-t_~D f .. "n,ty O'.. ttv ,nllv.nCIl """llilllOn

"

There ... IlICk of

Rh.nlirIUffl 'PlPPOSImI. AlrISf!d. pfUmflll Art,mlll' h"b.-.fbI. Astllg.fus Jpinosu.,
SilJSOJiI ltlllrtdll Annvlls, patlocul.,fy St,p. ton/fn. ~ovid. rmscIr (OIi1Qe (I$OU,C•

I'll'" JOIO.n • P", ..lly fucld lind. on btult _ Fill 'opogo .ph",

Sheila ..... sand.

27

1m. $pInos,

Atftml.1I h ..bI·lIbi. Anamilll mDltOrp"mI.

Dlr"

~__

5 ......, .nd pebbly• • h.llo...

24.

......

O.f",... d"lnlg' pall",n - NU~OUSIl"'

Fl.1 ",.lIl1ly <llser! ......Ih .. u. ollar. Ingulfi rocJu In 111'11' .agn-.I' . Thin '!"",Ol
wil (to 45 cm) II. 01111 rock. milch 01 ""t\Jch II "telu,ed _ DeprHIIIOIII and • fe .....
......cI, bottoms lie mlln prodUCing _ I I

8ault (north)

~\

Sandi mind wllh gravebi

Al'ldv .. tty .lIuvill pilii'll. liMY Iml, '101'1,1'1" or fOCk

6

3

In

'Y.~

6c

i

'PpoHi'

Slightly undul"'ng. 100M 110 modeiliely tonsolodfled nndl _ Rock is 1000med 101
IomestoM

5b

1--

Of

Ume.lon. t.b'-l,rods .. oded. cut bv guh .. ,nd focky IIQpn with nndy .....,nd-bon,.
dePOsll1

Eroded limestone pIa,.. u

2'

P,rneum tUIg/dum. nln to Ip_ veg.I,llon

Undula,lng . deep .nd IMllow aands Wllh some lock outcrops

••7. ,.,.c.c ..,-•
, Sill.' OUIcroPf end sandy wlrw:l bar,... depos.t.

Othel •• ,. not" . Chm.tl, ~'''''lIon, "c.

R.,.,uenllll l\lfl v.ge1'\1On

H'IIh ,nl,nd pla "lI end pl.lllv .nd undillilllon. HQlllllng th. moun lliM
110 rock", lOil. ml;o:ed Willi t,ne loams a nd tine g"",.11

At::ilt::" ,ooi/ls

Penrcum IUt",lum, fnd,go{v,

spinos..

H.loq/Dn "hewn/cum.

Annu.1 rllnfall 40 fO 75 mm ElevlllOn 300 to 800 m

S Uled, mOf"lDlt::• • nd 1,mltl. fO nrcufil.
;_ic"m I",,,,.d..m, A ..e ..... ',~, S.;s"I. 0.,-,01"" .nd "1Io1'lJoll ,.lIctNfI,t::um

"l'Inu.1 , .. nl.11 loJ to 54J mm . EI.....tion

P."It::um lurgldum. At/Slide mutlbmJ Leplildenll IJ'I'0let::fllcii DIPl"yl/ium I}I.ucum

Annua! '"1'11111 100 10 150 mm

EI"".IIGn near

Annual "",Id 200 10 600 mm.

EI....atiGn JOO tG 900 m

,nd IntI'got". $pInou

P.bbl",

VegllltlQn (luil. II.IIbll

At::.d• • 0nsl.J. P..fIICum l u'g.dum AtlltHl. mlll.b,t". 1,,_
d'9of,fI SpUIO" .~ D,~, ylo,=-~tllum 'indocum

filii' . . .

25'

level 10 300 m

1/1'

)e",e! 10 300 m

UnlYen hilt••nd ~~GP'n<I letra", IIndy dlltllll sooll Ir~ ... eathered glln"e ,ock

Actt::Ie ,.,..1. S.necio odor. ~ .Iong w,lh Acacil ..ilk '00 Ac.c" lilli' belli

Anflu,! "onf.1I 100 to 200 mm

EI.....tJOn 1 200 to 2000 m.

3',

Roiling pl,m, w ith ,ock Ollle,ops (c.n,.Il )

Iflt IOCa!I .uor::!ItIOI'l Df Ihillow toll' 'nd ,odo; lllnd • Und,tterenlllli!ld volc.nlC ,nd
"""lTlOfphic ,ocks

Ast"rI.1us Jplfl()Jus. Rhlnl."u", . pI/JPOJ"m, 1111. spinDII, Cymbo~Dn ,t/toe
fllnlhu,. L ycwm IJUSiCUm BI,phI'i' fJduf", P'fllcum /wl}ldum .M H.foxylon 11 _

Annual Ilinfall 75 10 100 mm

EI'",allon 800 110 1100 m.

32

Low hill• • 00 undulllll'lliJ IIndy pI"1lI (lOuth
centr,l)

SunKe so,l. IIndy with llooy detlltvi d ......ed t'Qm wllfh"ed gt..n'les

At::.t::.. "y.' S_t::,. tJdOi" belt .Iong .....,lh Aue':' esiiA .nd Ae,clI
P'flft::um 11I'f//dum 'l'Id Pilnn/setum IPP lie most Importlnl Iorege plenlS

Mnu.1 IImflll ISO tG 250 mm

Loon 01 sltghtty It,bo!,zed nnds o",erfy",g .. ndllon•. 9",,,,,l,Im 101 gll""uc rock,
l,I.u.llv 11 30 10 100 em dlpth
OttlSIQ".1 dun" .nd lodt QulClop&

"IfIIItlllon d,seonllnuoUi

Annu.1 f.,nl.1I 50 mlTl.

Reddlsh-v.llow IQamy IIndl and IIndy IG.ITIS medium dlpt h tQ .h,Mow ..... ,11'1 oc ·
CI.,onal .oc~ outcrOf!'l '00 dun"

r ........ ... ....''''m .. m ......."e'ed A"It::1I
AI,stide plumos•. R".mlrlllm ep'PPQ'lIm,
.6.nnual f.infall 60 to 75 mm Elev.hQn 800 110 I 100 m Thi•• lte is nQ'lh
L."wus ""'Ulu,. Adtill. . ("fII.rllrUltnl and H.lox~1on UficOffIit::um
_ _-1---:01 211t P"1I11l." :-_-,---::--,-_ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Clayey- ..lty or ..ndy ...lty deposrll In dlP<"1IOn1 • NOI'milly 11'1.......... I'll cru.ts

U.u,ltv bllr.., of "'l1IItl1lOn '~ClOt for mlf{jIlnlf zones wnlle
taund NOI Ift(:Ggnlted as ha",."O '''IIn,htant lIalull IS

"00,,,. "rannoc I.nda (lOuth)

__L-,'~~",OIf11cum

looII!I

3'

Loon or .hghtly Ii;o:ad .. tldl (norlh cenlll))

''''

So""

$

/

/

Df sI,gh!!y J.;o:ec! lind. (lOuth eenllll)

"IV. belli

L__
,.

---

--

/----~~ :---

" \ \1

,.

ICrubb", Nut,d. plumose

11"

EI.....t'on 500 110 800

11'1

ITI.

'P.

I
~

SCI"'!:"'......oodV OI.n",

P~nfll~tum dte"OlOnlum Ind F.Nt::um tU'(J,dum

EI....I!IOO"I 1 400 tQ 2100

nelQPhytll .. I

Locatld t ....OO9M... t Ih. K,l'Igdom.

~
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Base map mat erial: MISCELLANEOUS GEOLOGI C INVESTIGATION S MAP 1-270 B2. 1963
Lambert conforma l conic projec tion; standard pa rallels 1710 and 33°

/

Map prepared by . C.E. KINGERY, FAO
Agriculture Officer, Nov. 1971

Printed in Ital y 1972

~----~---------------------I

The designations ~ Ioved and the preslnlallon o f thl mat erial in this map do not imply the lu(pr esslon of any oDin ion whal soeller
on the pa lt of the U"lIted NatiOns or the Food and Agllcult ure OrganizatIon of the United Nat Ions concernmg the legal 01 con"I'
tu t lon, l statuS of Irry count ry, t erritory 01 sea alu. o r concer ning Ihe delimltallon of fl ontlels
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