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LIMATIC AND EDAPHIC CLASSIFICATION AT A CONTINENTAL SCALE
(1 5,000,000) FOR CASSAVA 1IN SOUTH AMERICA

t/Introduction and purpose of the study.

1,11 The wide range of climatic and edaphic conditions in which
cassava 1s grown in South America becomes apparent from a ¢glance
at & map of the crop's distributyon {(such as 1is presented in
saction 2 1 of this study)

This diversity of concitions has not gone unnoticed by the
Cassava Pregramme at CIAT, and research strategies have been
tavlored according to a preliminary classification of ecosystems
for the <c¢rop (CIAT 1981, 1982). This framework has, of
necessi1ty, been based upon the range of environmental cenditions
prevalent in Colombia, with a seperate subdivision for the
subtropics To wuse it requires that a place which 15 to be
classified be compared with the Colombian testing sites used by
the «cassava pragramme tc find the nmost similar The faults of
th1s system have been recogrised by the cassava tean From the
a.thor's point of vise these are, a/ Reoresentatives of the
"universe! or U"populaticer' of climates in which cassava s
graosn n South Amsrica capnot always be found in Colombia,
even if the sem,~tropical anc subiropical regiors are ignored
b/ Whilst the differences between the "ecosysters" are based on
gifferences 1n ciimatic and/or edaphi¢c «corditions which the
cassava team recogntse as being signif.cant to the plant, there
15 no 1ndication of the magnitude or 1mportance of the different
types of varifable used to distinguish an ecosystem Is Palmira
mere similar to the North Coast of Colombia or te Popayan, being
at an intermediate altituus between the two? What 15 more
fmpertant for distinguishing ecosystems, differences based on
mean annual temoerature, annual rainfaii, 1dength of dry season,
or even edaphic factors?

Sorehow +these climatic and egaphic variables have to be ranked,
1n accordance with what 1s known about the crop, and used to
interpret available nformation The atm of this study 1s to
achieve a new schema which 15 based on aftraditional climatic
and edaphic classification, to 1identify the characteristics of
areas outside of Colombia, and, b/on cassava specific factors,
te Interpret and order other people’s classifications or data for
that crop

1 12 This document and tre maps are not 1ntended to permit CIAT
Cassava Program scientists to be able to predict what the climate
or soil will be Tike at any place on the map The variabili1ty 1n
so11s and ¢limate at the local scale, such as 1n a single field,
prevent the prediction of environment at anything but a
cenzralised level Furthermore, g¢iven that the strategy of the
farmer often i1rcorporates careful adavtations to very locelisad
vartations in these facters, the real worth of trying to predict
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epyironrsnt  through agro-eglozonings ate can be serfous’y
gestionad for all butl trte most nrocad qussticns of ressarch-
S Cy € 1gatat oop

irsTeal,  Th2 maps L0l L8scer,pt o Its Drssa2tiEl o0Eve ~ans o atiemps
o indicate 1o interested parties the range of environments
{compinatiors of climatic and edaphic conditiens) which exist
zeress  the arsz in which the crop 1s cultivated, and the most
procable dilferences (1n a stafl.stical sensz) Setvezn ons areal
homologue/ecozone and the next according to environmental
factors which affect the cassave plant

The degrez of environmental vartfation within 1the tyotcal
fagroecczone which usually results from this itype of study 1is
+hat neutralizes theirr utility, prodiens of scele prevent all the
different Tpermustations™ of environmental cenditiens which might
zaffect a crop “rom being represented on & map, hence the supposad
homoceneity of a Yzeore" 1n fact s rapldly cestroyeu once

somaboay tries to uswe «t in ths field and finds out that 1t is
etremely bzterocensous Sc+1 sciertizits have partially o ercope
this oprebler by representing soils 2s associations on & map

To try and resoive . 5 osrzbiem for the purposse ¢f  <nvaironmsntzal
ciassificat o for one crops ™ <&, Jones angd Cz-r.ty (1885) Hase
stggested tha use of a nierarchical ciessification of
environments, t.ke & taxonowy This could provids a basis for
mapping crop-specific envirormental variation In fact 1t 15 ths
class.ficatior bss®f whieh nasters to the user, noet the mads

shich night be wsed to 1llustrate the distribution of the
cistinctrve classes, for the above reasons

For cessara, whiike wyplard roce, the-z exist {zw ¢izarly defined
paranaters #an1ch  aliow the researchar to distinguish between
2ifferert  types of clirate, &altbough for so:ls the task 1is
sTightly ezs.er Nevertheless this hierarchi.cal approach has baen
adopted here as far as 1s poss:ble, uUsing n part some suwple

parameters defined by CIAT scientists and 1n part by examining
and nedirfy:ng other climatic and edaphic classifications to
oroduce something more specific to cassava in  each case The
hierarchy is primarily climatiic Cismatic verfation i1s generally
¢f a regional cheracter, easy to maps, and there are knosn
differences 1in varie.zl response to fTacters such as wean  aghnueal
tampe?azﬁre; irrespective of ecephic ei1fferences, which suggest

climate's dimsortence as 2 basyc distinguishing factor between
env, ronTants Edaphyc oiffercnces have beer relegated to the
ootton level of the hwerarch;, tecause ¥ their snatial
vdrJdnti Yy at 3 Joeel scale favartreless, 1t many of the

climale~scy) 'homelogues™ defined 1n the final rmep (Map 4), it is
the combinatyon of <limzte and so3l vhi:ch determines the
particular conditions which cassave must telerate. such as soil
water bazlance To try to 1ncorporate such conmbined variables into
the hisrarchical classification s beyond the scops of this
study



The resulting classification s very simple, although the
~2s5uiting maps apoear somewhat comcisx to Jook at It is worth
stressing that 1t 18 the hierarchi1c classification which 1is of
uLie: and 4bhich wil?! reguira modificat.on a2s more 3 lTearnt avout
the crop, the maps should be used bearing 1n mind the above
comments about their utility and defects.

1 21 The area included In this study has been restricted to those
parts of the South American continental land mass where cassava
is grown in gquantities that can be represented 1in available
census and other agricultural statistics Hence there are large
parts of the Amazon basin and the Chaco which have been excluded,
the dcistribution of the human popuiation in these parts 1s so
sparse as to make it impossible to record the distribution of the
crop Noer 1s 1t wise to include such areas when available
climatic and solls data 1s similarly sparse, as has been popular
with other studies such as the Agro-ecozones projsct of the FAQD
(FAQ 1978} Similarly those areas where the crop will not grow
for reasons of climatic unsyrtabil:ty have been omitted, these
include the tropical Andes above about 2000m, the subtropical
andean zone, and the southern cone countries socuth of about
Tatitude 20 degrees

Many people wlil ask whky Central America and the Carribean
countries have not been inciuded Tre answer 1s simply that the
accidented topography creates complex patterns of climate and
seil as reflected on aveilable climatic and soil maps. The Dry
Ssasoen map for Latin America {(Jonas 1284), and the 5S5¢il Map of
the World VYol III (FAO 1975) both 11lustrate this Such
conpiextty 15 not possible to incorperate into a study at this
scale and requires much more detailed investigatron and mapping
at a Tlarger scale In additien very Ti1ttle 1information Iis
available descrabing the distribution of cassava 1n any of the
countries of the region, particularly the most mportant
producers, Cuba and Ha1iti



2/Classification and Design of the Maps

2 1 The distribution map for cassava In South America {(Map 1) has
been compiled from a number of sources of data, published and
unpubliished, from the perjod 1971 to 1981 (see Appendix) The map
is 1intended to serve as an indicator of the areas within the
continent where cassava 1s grown It 1s similar to other «crop
distribution maps in that dots are used to represent a specified
number o¢f hectares In this  case one dot 1s equal to 1000
hectares of cassava, the avallable data does not distinguish
between hectares sown and harvesied except in the case of Brazatl,
the former statistic has been used for that country Each dot was
located as far as possible accerding to the source finformation,
for example 1n Brazil around each municipio town In other cases
CIAT staff were consulted to help in 1dentifying precise areas of
production

2 12 Because of the variablility 1n publication dates of the
data, and the tentative nature of some o¢f 1t, the map should be
used for comparing areas on the basis of the relative
concentration of cassava rather than the exact number of dots
present In any part of the map The main areas of «c¢oncentration
of production are the following,

1 Colombia, Andean valleys and the Departments of Santander and
Korte de Santander

2 Colombra, The North Coast

3 Brastl, Belem area of Para

4.Brasil, Sao Luils area of Maranhao

5 Brasil, tastern wuplands of Rio Gramde do Norte, Paraiba,
Pernambuco

6 Brasil, Bahia, particulariy around Cruz das Almas, Alagoas and
Sergipes and extending south inte Minas Gerais

7 Brasil, Coastal plawn in Santa Catalina and Rio Grande do Sul
from Blumenau and Florianopolis to Portc Alegre

8 Brasil, Argentina, FParana plateau and valley of the Rio Uruguay
{ncluding Misiones (Arg )} and the western part of Rio Grande
do Sul

8 Easlern Paraguay

2 2 Climatic classification and map

2.2} There are two pessible approaches to constructing a climatic
zonification at a continental scale for a crop such as cassava

Either by wutilisting one o¢f the more conventional <c¢limatic
classifications such as those of Thornthwaite (1948), and more
recently FPapadakis (1570}, to highlight +the differences in
climate 1in general +terms between different parts of the area
vhere the crep is found,

Or, by 11sting all the variables {(temperatures, rainfall etc )
which <control cassava's distribution, and subdividing the area
where 1t can grow according to significant ®thresholds™ in these



variables (eg "x" mm mean annual rafnfall, or "y" dry months
etc.).,

The second optien theoretically requires analysis of al)
avaflable meteorological data, and the construction of maps to
iTlustrate the distributicon of each chosen parameter Whilst this
appreoach 1is preferible there .does not exist enough nformation
about the effects on cassava of c¢limatic factors to be able to
define precisely ei1ther variables or thresholds, and instead the

two methods were combined

2 22 The Papadakis c¢lassification was used to determine the main
climatic types for +the area where cassava 1s grown 1n the
following manner The individual classes of this system were each
assigned numeric values for a number of variables extracted from
the <c¢lassification system and were then simplified and re-
ordered, using a c¢lustering technique to give a group of
generalised climates These form a first level in the hierarchy
and consist of two major types, Lowland Tropfcal and Highland
Tropical As a second level they are then subdivided,

according to the length of dry season, inte four subtypes,
Humid, Seasonally Dry, Semi-arid, and Arid (Note that mean
annual rainfall is not used seperately to form a further level in
the hierarchy Rather it is inferred, from +the genera)
¢limatic c¢lasses borrowed from Papadakis, and from the length
of dry season experienced)

2,23 To this base were added cassava-specific parameters

a/Whilst there exists a logical division between Tlowland and
highland +tropics recognised in the Papadakis classification, 1t
is not defined specifically with cassava 1n mind However, 1t is
known that for cassava there is a significant difference 1in
vigour/growth bhabit according to whether mean growing season
temperatures are above or below 22 degrees centigrade By
delimiting those areas with temperatures above or below this
level we «can quantify the qualitative distinction between
highland and Jowland tropics for cassava In the trepical Andes
the dividing line lies at about 1Z00-1300 meires above sea level
In North-east Brazil, probably because of the influences of the
cold Benguelan current, mean annual temperatures of 22 degrees C
are experienced at a lower level, probably at about 700-80C
metres (SAMMDATA, 1984}

The wupper 1imit of cultivation of cassava in the Andes has been
suggested as about 2000~-2300 metres with reference to Colombia
(Cock 1985) The cassava distribution map (Map 1) shows <clearly
that the crop does not grow in the Andes south of the line which
divides tropical from sub-tropical climates (ses d/ below),
because of the effect of a winter season at altitudes above
approximately 1000 metres In the subtropics, southern Brazil
mainly, the distribution map confirms that cassava does not grow
above 1000 metres, and barely above 500 metres



Map representation For mapping purposes, the 2000 metre contour
1ine was used as the upper Timit to the c¢limatic zonification in
the Andes and other tropical i1egions, 1in the subtropical area
of southern Brazil the 1000 metre countour Tine was used To
delimit the boundary between highland and lowland tropics the
1000 metre contour line was used in the Andes, and the 500 metre
Tire 1in Brazil tLack of detail on the base map prevented the
exact aliitudes from being used The areas represented on the
maps as "Highland" are therefore slightly larger fn extent than
the true areas with mean annual temperatures below 22 degrees C

b/The Papadakis ciimate classification relies on
evapotranspiration to define dry months, being those in which
rainfall 1s Tess than half potential evapotranspiration Given
the dearth of evapotranspiration data for much of Latin America
it was not possible to use this index and a more simplified one
vas elected, the Koppen definition (see Stringer, 1872) All

months with Tess than 60 millimetres precipitation are
classified as Ugry® Obviously this represents a great
simpiification of the effects of soil and sevapotranspiration on
the casseva plant, however even 1{if we +tried to model

evapotranspiration or s¢il water balance at +this <conlinental
scale 11 1s uniikely that a more satisfactory answer could be
arrived at, given the variebi1lity in climatic and edaphic factors
pointed out above (1 12) The subdivisions used in +1ihe second
level of the hierarchy are defined accotding to length of dry
season, where the dry seasonh consists of all months with less
than 60 mm precipitation, and where,

0~3 dry months are considered humid,
4~6 dry months as seasonally dry,
7-9 dry months as semi-arid,

and 9-12 dry months as arid

Map representation Using the Koppen definition, a dry
season map has been constructed for the whole of South and
Central America (Jones 1984) showing length of dry season 1in
months For the purposes of this study this was simplified,
s1ightly modified in one or twe areas, and then used to
delimit i1he second Jevel <c¢limalic boundaries on the map

c/Severity of environment for cassava, through disease pressure,
is asscociated with mean daily temperature range as well as
relative humidity and growing season precipitation {(J C Lozano,
personal communications) Cassava bacterial blight has been a
particularly mportant concern for the Cassava Programme As an
indicator of those areas where disease pressure from cassava
bacterial blight 1is high or low, a further hierarchical

subdivision 1s made according to whether +the mean daily
temperature range is greater or less than 10 degrees centigrade
The ciimate types “Continental Savanna Tropical® and

"Subtropical" (Papadakis) correspond to the former situation, and
the types "Humid Equatorial®, "Humid Tropical® and "Marine
Savanna Tropical”™ 1o the latter



Map representation For the lowland tropics the Papadakis
climate types were used to delimit these areas once stages a/ and
d/ had been mapped Te do this a published climate map
{FAO, 1971 and available meteorological data (SAMMDATA,
1984) were used Reference to the metecrologlical data showed
that for the highiand tropics, the Andean zone is
characterised by low dally temperature fluctuation, whiist
in Brazil dailly temperature ranges tend to exceed 10 degrees

d/Cassava extends 1in its distribution as far north and south of
the equator as 30 degrees, and hence subtropical environments are
included in the range of conditions under which 1t 1s cultivated
The effects of a winler season on the plant are manifest by a
slowing or temporary hait of growth processes and occasionally
leaf-fall or more extreme effects caused by frost, although
growing season conditions in these regions are little different
from their tropical equivalents The dividing Tine Dbetween
trepics and subtropics has been defined for this study following
Koppen (Stringer, 1972}, those stations for whom the annual range
of mean monthly temperatures 1s less than 5 degrees centigrade
are defined as Isothermic, and those for whom ihis range is
greater than 5 degrees as Kon-isothermic Using SAMMDATA the
dividing 1line between +the two types was located (see Map 2)
Since there are a number of the basic climatrc types which are
dissected by Lhis line, it is logical teo add a final subdivision
to the hierarchy of climailic types, fte {suthermic or non-
fsothermic

The area which Papadakis defines as true Subtropfcal, that of
southern Brazil! and Paraguay, has been distinguished seperately
rather than simply as a subdivision of the humid Jowland tropics,
because of +the higher growing season temperatures (both mean
maximum and mean dafly temperalure ranges being far greater than
those of the lowland tropical equivalentl, and because of the
unrelfable nature of rainfall 1n the area in the warmer months
It 1{is also fimportant to note for this area that the true dry
season  cofncides with the winter months In which bolh plant
growth and evapotranspiration are much reduced

Map representatifon On Map 2 the l1ine drawn between Jsothermic
and non-isothermic ciimates <corresponds to a mean annual
temperature range of & degrees C Places north of this 1line
are considered Tropical and those south of {t are Subtropical



2.24 Mapping Units/Climatic Type Descriptors

a. LOWLAND TROPICAL AND SEMI-TROPICAL
{Mean growing season temperatures greater than 22 degress
centigrade)

1 Humid Tropical and Semi-tropical
(0=~3 dry months [less than 60mm precipitationl])

or

11 Tropical
(Growing seascn mean dally temperature range <l0°C,
Isothermic)
1,2 Subtropical
{(Growing season mean dai1ly temp range >10°'C,
Non-t1sothermic)

&

3

a 2 Seasonally dry tropical and semi~tropical
{4~6 dry months)

a 2 1 Semihot/marine savanna Lropical and semi-tropical
{(Growing season wmean dally temp range <iQ'C)
a 21 1 Isothermic
a 2.1 2 Non-isothermic

2 2 Hot/continental savanna tropical and semi=tropical
{Growing season mean daily temp range >10'C)
a 2 21 Isothermic
a 2 2 2 Non-iscthermic

far

a 3 Semi-ari1d tropical and semi~tropical
(7-9 dry months, no subdivision made on the basis of daily
temperatures)
a 311 Iscthermic
2.3 1 2 Mon-Tsothermic

a 4 Arid
(10~12 dry months, no subdivision made on the basis of daily
temperatures, Isothermic)



b, HIGHLAND TROPICAL ARD SEMI-TROPICAL
{Mean Growing season temperatures between 18 and 22'C)

b 1 Humid tropical and semi-tropical.
{0~3 dry months)

b1 1 Tropical
(Growing season mean daily temp range <10'C,
Iscthermic)

b1 2 Subtropical
{Growing season mean dai1ly temp range >10'C,
Non~isothermic)

b 2 Seasonally dry tropical and semi-tropical,
{4«6 diy months)

b.2.1 Andean
{Growing season mean daily temp range <10'C,
Isothermic)

b.2 2 Brazilian
{Growing season mean daily temp range >10'C)
b 2 2 1 Isothermic
b 2 2 2 Non-i1sothermic

b 32 Semi-arid
(7~9 dry months, no subdivision made on the basis of daily
temps. !
b 3 1 1 Isocthermic
b 3 1 2 Hon lIsothermic

b 4 Arid
{(10~12 dry months, no subdivision made aon the basis of daily

temps.,
Isothermic}

2 25 As an example to {11lustrate the use of this classification
below are listed the classes into which some of the Cassava
Programme's irial sites fall

Florencia,

Palmira, Media Luna,
Carimagua,

Popayan, Mondomo,

Lot + 2 o 8 T4

[l S IR LI S

R pd et
e

Depending on the felt need expressed by the cassava team the
classification scheme can bs expanded If 3t is not satisfactory
that Palmira and the North coast be considered 1n +the same
climatic c¢lass, +the need then 1s for further subdivision of the
hierarchy, This might 1Incorporate for example the bimodal
rainfall distribution of +the Andean valley environment at
Palmira, although few olher places on the continent share the
same conditiors More likely, people may wish to incorporate mean

B B e e gy oy o R S, [ . .-
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annual or growing season precipitation fnto the classification
The data 1s available to do s0, what are required are parametsrs
to aliow the further subdivision of the hierarchy on the basis of
that variable

Any more detailed mapping and climatic classification w1ll
require a more detailed study, both in terms of the climatic data
used and of map scale This should be possible if more precise
climatic parameters are designed, for example in relation to
phytopathelogical, entomological, physicliogical or other factors,
but for specific areas and not the conlinent a5 a whole A more
sophisticated approach 1o describing dry seascn length will tbe
poessibles pending the general estimation of potential
evapotranspiratiron 1In SAMMDATA, the climatic database The result
would possibly change +the «c¢limatic map a Tittle, but not
necessarily the classification

2 3 Soil Restrictions for Cassava, Classification and Map

2 31 As a base for determining and mapping the edaphic
subdivisions of the study, the FAO scoil map for Scuth America
has been selected Undoubtedly this map 1s a very generalised and
sometimes unrelfable source of Information, because of the scale
of working and lack of available date when 1t was constructed.
Nevertheless 1t 1s the only compiete study available for Socuth
Americe at this level of detail and is based uwpon a raticnal and
easy to use classification

2 32 Whilst there exists one study which tries +to order +{nhe
individual soil units of the FAQ classification specifically with
reference to cassava (Sys and Riguier, 1980), this reverts to a
land suitability type classification, 1in which soils are grouped
according to degree of suftability fer cultivation of cassava
Whilst there 1s nothing inhereatly wrong wilth itheir approach, for
the purposes of the present study the delimitation of areas
according to  “Ysuitability" was discarded

Instead the author opted for the more elementary task of mapping
the edaphic restrictions for cassava which can be deduced from
the FAO0 map, and presenting them 1n an intelligible form for
persons not familiar with the FAQO <classificaiion These
restrictions nclude high clay content, shallow rooting depth,
poor drainage, and high acidity (associated with low phosphorous
content) (R Howeler, personal communication) The small scale of
the study prevents any useful information being included on the
map te Indicate slope, and 1t would require a wmore detatled
study, perbaps at a scale of 1 1,000,000, to allow such areas of
potential erosion problems to be delimited
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2.33 Soils defined 1in the FAC classification (1974} (and their
5ci11 Taxcnomy equivalents) have been grouped according toc whether
or not they possess the following restrictions

1 Texture finer than Sil1ty Cilay Loam {(mainly vertisols on the FAQ

map, other uniis undistinguishable at the continental scale [AD

1871)

-Pellic Vertisols {(Vp) (Pelluderts, Pellusterts, Pelloxererts)

~Chromic Yertisols (¥c¢) (Chromuderts, Chromusterts,
Chromoxererts, Torrertsl,

2 Permanent depth constraints (A and B horyzons combined less
than 50cm )

=Lithosois (1)

~Stony, Lithic and Petric phases

3.Potential depth probiems
~Ptiathic Acrisols (Ap) (Plinthudults, Plinthustults)
~Plinthic tuvisols (Lp) (Plinthustalfs, Plinthoxeralfs)

4.Seasonal water constraints, annual flooding or drainage
problems

~Dystric Fluvisols (Jd} {Fluvents)

-Eutric Fluvisols (Je) {(Fluvents)

-Dystric Planosols (Wd) {Albaguults)

~Eutric Planosols (We) {(Albagqualfs, etc )

-Humic Planosols (Wh) {7 Albacualfs 1}

~Moll1e Planosols {(Wm) (Moliic Albaqualfs

“Pellfc Vertisols (Vp?

-Chromic Vertisols (V¢)

5.Permanent excess water and/or salinily

-Gieysols (G} {(Agquents, Aquepts etc)
~Salonchaks (Z} {Salorthids, Salorthidic subgroups)
~H1stosols (03

-Gleyic Acrisols {Ag} (Aquults etc)
~Solodic Planosols (Ws) ?
~Saline and Sodic phases

6 High Acidity/Low fertility, pH less than 5 5, and CEC iess than
10 0 (see FAO Soil Map of the Worild, variocus volumes, feor
representative chemical characteristics of se3l classes)

~Ferric Acrisols (Af} (Palexerults, Paleustults etc )
-Gieyic Acrisols (Ag) (Aquults?

-Humic Acrisols (Ah) (Humults)

~0rthic Acrisols {Ao) (Hapludults, Haplustults,

Haploxerutlts)
~Plinthic Acrisols (Ap) (Plinthaquults, Plinthudults,
Plinthustults)
~herfc Ferralscls {Fa) (Acrox)
-0rthic Ferralsols (Fo) {Orihox, Torrox, Ustox etc 3}
~Piinthic Ferralsols (Fp) (Plinthaguox etc )
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6.(continued)

-Xanthic Ferralsols (Fx}) (Orthox)

~Chromic Cambisols {(Bc) (Xerochrepts)

-Dystric Cambisols (Bd} (Dystrochrepts, Dystropepts)
-Ferralic Cambisols (Bf) {Oxi1c Tropepis)

~Humic Podzols (Ph) (Humods etc ?
-0rthic Pedzols {Po} (Orthods etc )
-Albic Arenoscls {Qa) (Spodic Udipsamments)

~Ferralic Arenosols (Qf) (Oxic Quarzipsarments)

Map 3 was compiled using the FAQ soil map (FAOQ, 1871} as a base

The map fdentifies areas with one or more of these restrictions

A1l so0il units which are free of ithese restrictions are Tabelled
seperately on ihe soil map,

T Sevis without restrictions

-Regosols (R}
~Andosols (T)
~Phaeczems (H?
~Kastanozems (KJ
-Xerosols (X3
~Eutric Cambisols (Bel
~Calcic Cambiscls {(Bk)
~Orthic Luvisols (Lo}
~Chromi¢c Luvisols {Led
~Ferric Luvisols (LF)
~Futric Nitesols {Ne)
~-Dystric Nitesols {Nd)
~Humic Ferralsols {Fh}

-Rliodic Ferralscis (Fr}

Such s¢6ils can be considered to be of coarse to medium textui e,
with good to excessive drainage, with at lsast 50cm depth free
of reoting restrictions, and without problems of acidity

Note that for the restrictive classes relating to peirmanent
depth and drainage problems, 1t s practically f1mpossible
to grow <cassava on soils with such probiems Where cassava
is indicated as present on these solls it should be assumed
that it occurs on the associated soi1ls or inclusions of ihe
relevant FADO mapping wunit Following FAQC mapping unit
conventfons, areas of Lithosols associated with other soils
are depicted as hoerizontal bands, the restryctions for any of
the associated s0i1ls are therefore represented in the same way
Elsewhere, so0ils with more than one restriction are shown with
the relevant mapping conventions overlain

The soil restriction classes form, at present, +the bottom level
of tLhe heirarchy of environment types, no attempt has been made
to differentiale one as more important than the other
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3/Climate Sofl Homologues for Cassava Producing areas in  South
America

Figure 1 Jl1lustrates the hierarchical c¢limatic classification

described above, and the edaphic restrictions which form the
bottom Tayer of the hierarchy Map 4 shows the distribution of
the combined c¢limate and scoll homelogues These are based on maps
2 and 3 which were superimposed, each area having a distinct
climate and soil restriction +type (or combination of so1l
restrictions: 15 delimited A numeric and alphabetic code is usead
to describe Llhe so1l restriction and climate of each These are
explained in the map key

Map 4 repressents one attempt to distinguish spatfal unilis based
on the hierarchical cliassification described above For recasons
stated in part 1 1he mapped "homologues" cannot i1n fact be
considered homogeneous at anything but a very generalised level
Sofls information in particular is only based on the major sof}
unit of the published FAC mep Assocrated soils and Inclusions
(FAO 1971) have been omitted from the mapping units

Map 4 can be used to indicate the lTikely extent of ¢limatic
types and specific variables It caennot be used to compare
particular placess such as trial sites, this regquires precise
site description The value of the approach used here is in the
hierarchical classification, rather than the final map It is not
complete, bui nevertheless aliows us 1o examine smaliler areas of
interest {n greater detatl, using the same frame of reference and
mapping unils as Map 4 VWork being undertaken in the
Agroecological Studies Unit on the definityon of Micro-Regions is
ohe example of this

The hisrarchy should be modified as more information about
crop-envircenment finteraction becomes available for cassava

Future acquisition of climatic data by the Agroecological Studies
Unit, and projected calculations of potential evapotranspiration
and relative humidity w11l facilitate this Ltask WHe now need
feecdback from Cassava Pregramme scientists, to begin the process
of modifying and refining the classification and to enhance our
capabilities for environmental description

NOTE The origwinals of Maps 1 to 4 are available at 1 5,000,000
in the Agroecological Studies Unit, to allow more careful
fdentification of areas of interest from politiical and other
maps of the same scale and projection
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APPENDIX SOURCES OF CASSAVA PRODUCTION STATISITICS USED IN THE
CONSTRUCTICN OF MAP 1

ARGENTINA

BRAZIL
BOLIVIA

COLOHBIA

ECUADOP

FRENCH GUIANA

GUYANA

PARAGUAY

PERU

SURIKAM

YENEZUELA

~Anuario Estadistice de la Republica Argentina
1973
-FAD production yearbook 1981

-Censo Agropecuvario 1975 IBGE, 1979

-Brewn B and LeBaron A 1977, An investigation of
resource management options in Belivian
agriculture

~Gomez E 1974, Economic analysis of the agricul-
tural sector 1np Santa Cruz, Bolivia PhD Thesls

-0 P S A Data from R ©& Draz, Cassava Programme,
CIAT Perifod 1877-1980

~Censo Agropecuario 1974
~Agricola del Ecuador Ano 1980, Ministerio de
Agricultura

~FAD Production Statisitics Yearbook, 1981
-Trip Reports, Cassava Programme, CIAT

~-Censa Nacional Agropecuario 1981 Resumen de
datos preliminares por distrito M A G

~Estadistica Agraria 1971 Ministerio de
Agricultura

~L Box and F  Doorman 1982, Man and Mantihot Vol
I Dept of Rural Socielogy of the Tropics and
Subtropics, Agricultural University. Neths

~Anuario Estadistico Agropecuario 1678 Ministerioc
de Agricultura y Craa
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1. Fine textured soils.
FAQ: Vp,Vc
2. Solls with permanent depth restrictions.

FAQ:; I, Stony, Lithic and Petric phases

3. Solls with potential dopth restrictions.

FAO: Ap,Lp

-4, Soils with seasonal moisture restrictions {annual
flooding or drainage problems)
EAQ: Jo,.Jd, We Wh,Wm

FAD: 6,2,5,0.Ag.Ws, salinic and sodic phases.
AN 6. Soils with acidity restrictions,
3 FAOQ: Af,Ag,Ah,AcAp,Fo,Fo,Fp Fx, Be, Bd,Ph,Po.Qa,Of
7. Soils without restrictions.
FAO: R,T.H.K.X,Be,Bh,Bk,Lo,Lc,Lf,Na,Nd,Fh,Fr.
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5. Soils with permanent moisture and/or salinity restrictions.
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