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Abstract

Three types of micro irrigation structures, namely small dams (SD), lift irrigation structures (LIS) and
Makowal type structures (MTS) were constructed by the Department of Soil and Water Conservation,
Govt. of Punjab, Hoshiarpur divisioninthe Kandi areaof Punjab depending upon the availability of water
at site, during the period 1990-91 to 1996-97. Theimpact eval uation has shown that the cultivated areahas
increased by 9.5 per cent, 3.2 per cent and 9.8 per cent and irrigated area by 600 per cent, 1038 per cent, and
253 per cent for SD (from 1991-92t0 2003-04), LIS (from 1993-94 to 2003-04) and M TS (from 1994-95 to 2003-
04), respectively in the selected villages of these structures. The income of irrigated hectare has been
found higher at Rs 14478 than un-irrigated hectare. Discounted cash flow technique hasreveal ed that the
financial internal rate of returnsare as high as 20.56 per cent, 38.54 per cent and 27.95 per cent for SD, LIS
and MTS, respectively, which are highly satisfactory and encourage more public investments on such
type of irrigation structures to enhance the income of Kandi farmers.

I ntroduction

The sub-mountainous area situated immediately
below the Shiwalik hillsin the state of Punjab, known
as the Kandi Tract, covers an area of about 4600 sg.
km, i.e, 9 per cent of the geographical area of the
Punjab state. Known for being backward amidst
prosperous agrarian state of Punjab, the Kandi belt
facesthe hex of degraded soil, water and other natural
resources. There are 21 major and 120 minor
watersheds in the area, which is networked by alarge
number of rivulets carrying fast currents of rain water
along with the sediments of the upper reaches and soils
of the lower catchments and depositing all this on the
plain culturable lands. The areaisclassically labelled
as ‘An Island of Poverty amidst an Ocean of
Development’. Therainfall is seasonal; and the mean
annual rainfall is 900 mm, of which 80 per cent is
received from late-June to mid-September. However,
therainfall iserratic and resultsin frequent failures of
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crops (Singh at el., 2002). The underground water is
deep and difficult to lift up for irrigation and domestic
uses. The farm holdings are small, input-useis at low
level and thustheland and livestock productivitiesare
lower. Recognizing the sparse development of Kandi
area, the state government initiated two ambitious
development projects, Kandi Watershed and Area
Development Project (KWADP) during the period
1979-80 to 1987-88 and Integrated Watershed
Development Project (Hills) [IWDP (Hills)] during
1990-98, financed by the World Bank. Under these
projects, irrigation was the major component for the
devel opment of thisareaand the construction of micro
irrigation structureswas one of the aspectsof irrigation
component. The importance of irrigation in the
development process of agriculture has been clearly
brought out by micro aswell as macro level studiesin
India (Gadgil, 1948; Dhawan, 1988; Rath and Mitra,
1989; Vaidyanathan et al., 1994).

Theinspiration and experiments carried out under
the KWADP and IWDP (Hills) projects, made the
Punjab government to realize the need to cover those
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areasthat remained uncovered during implementation
of these projects. The Department of Soil and Water
Conservation constructed threetypesof microirrigation
structures namely, small dams, lift irrigation structures
and the Makowal type structures, depending upon the
availability of water at site. After completion, these
structures were entrusted to local farmers through
constituting water management/water users
committees of farmers of the village for independent
useand distribution of water; collection of water charges
and repair and maintenance of these structures.

This developmental activity involved huge
investment of public fundsasit aimed at improving the
productivity of the existing cultivated landsaswell as
saving and using that land which was facing water
erosion. It thus necessitated the estimation of costs
and benefits associated with this public investment as
well asexploretheimpact of project onthebeneficiary
households’ income. The specific objectivesof thestudy
were:

e Towork out the costs and benefits of investment
onminor irrigation structures, and

e To study theimpact of microirrigation structures
on land-use pattern, productivity level and income
of beneficiary households.

M ethodology

The study isbased on both secondary and primary
data. The secondary data were collected from the
Department of Soil and Water Conservation of Punjab,
Hoshiarpur Division. The department had provided a
list of twenty-five structures constructed by it during
the period 1990-90 t01996-97. These structures
consisted of eight small dams, four lift irrigation
structures and thirteen Makowal type structures and
for the present study, three structures one from each
type; small dam, lift irrigation and Makowal type
structures located in the villages Dalewal, Sandhwal
and Koi, respectively were selected randomly for
detailed information.

A list of beneficiary farm households along with
their area under cultivation and area under irrigation
during the study period was collected from the village
level ‘Water Users' Management Committees’ and
other village key informants of the selected villages.

The beneficiary households in each selected village
were divided into different farm-size groups, viz. less
than 1 ha, 1.01 - 2 ha, 2.0 - 4 haand above 4 ha. A total
of 35 households were selected from each identified
village, making asample of 105 holdings. To makethe
samplerepresentative, the number of selected holdings
was in proportion to their number in each farm-size
category. Later, 4 holdings from the village Dalewal
having small dam structure ( 3 from 1.01- 2 haand 1
from 2.01- 4 ha farm-size groups) were dropped
because of inaccurate/incomplete information. Thus,
thefinal samplecons sted of 101 beneficiary households,
31 from small dam and 35 each from lift irrigation
structure and Makowal type structures.

The primary data on fixed farm assets, land-use
pattern, cropping-pattern, input useand productivity level
for the irrigated as well as un-irrigated lands were
obtained from the sample beneficiary farms for the
year 2004-05. The data were collected with the help
of specifically designed and pre-tested questionnaires.
For the purpose of cost-benefit analysis, benefit-cost
ratio, net present worth and the financial interna rate
of return were estimated.

Results and Discussion

Structure Description

Small Dams (SD): These dams were constructed at
the site where there was maximum flow of rain water,
resulting in the creation of reservoirsand then supplying
irrigation water to thefieldsfor supplementary irrigation
by constructing pucca water channels.

Lift Irrigation Structures (L1S): These structures
were constructed by devel oping the so-called baulies,
wherewater seepsnaturally through the earth. Inthese
structures, pucca wells were constructed and electric
motors were installed to lift the water and provide
irrigation through underground pipelines.

Makowal Type Structures (MTS)*: These
structures are the modernized shape of ancestrally so-
called kuhls. Thewater naturally seeping fromfoothills,
is channelized through establishing main and sub-
branches of underground pipelines and thus, supplying
water for irrigation. In some cases, thiswater is stored
intanksand then supplied tofields, whilein other cases,
the water issupplied directly to thefields.

* The name of the structure is given after the name of a village, Makowal in which this type of structure was made by

villagers themselves in 1950s.
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Investments, Achievements and Water Charges
of Micro Irrigation Sructures

These structures were constructed by the
Department of Soil and Water Conservation, Govt. of
Punjab during the period 1990-91 to 1996-97. The
maximum number of these structures was constructed
during theyear 1995-96. Theinvestments made by the
Department on micro irrigation structure were
calculated per structure and per hectare of the
catchment command area (CCA) of these structures
at current and constant prices (1995-96 prices) and
have been incorporated in Table 1. It reveals that the
overall investment per structure was Rs 18.46 lakh at
current prices and 22.19 lakh at 1995-96 prices.
Structure-wise investment indicated that the
construction cost per structure was the highest for the
SD (Rs 19.45 lakh), followed by MTS (Rs 18.74) and
LIS (15.61 lakh).

The average investment per hectare of command
area varied between Rs 10,000/ha and Rs 24,000 /ha;
overal it worked out to be Rs 13,000/ ha. Thevariability
in investment per structure/per hectare of command
areadepends on many factors, such assize of structure,
command area, length of underground pipes, etc. The
per hectareinvestment on themicro irrigation structures
declined with theincreasein the command areain each
type of structure, higher the command area, lower was
the per hectare investment.

The performance of irrigation structures was
worked out as the percentage of areairrigated by the

structure to the command area of each structure. The
average area irrigated by these structures during the
previous three-year period (2001-02 to 2003-04) was
taken while working out the performance of the
structures. As reported in Table 1, the overall 56 per
cent of the structures irrigated 50-75 per cent of the
target area, followed by 36 per cent structures which
irrigated less than 50 per cent of the area. Eight per
cent structures irrigated 75-100 per cent of the target
area. Across different structures, most of the SDs
(62%) irrigated less than 50 per cent of the CCA and
maximum of both LIS (75%) and M TS (62%) irrigated
50-75 per cent of CCA. About 15 per cent of MTS
irrigated 75-100 per cent of the target area also.

It was observed that 5 structures out of 25 were
not functioning and these consisted of 3 SDs and 2
MTS. The Management Committee was consisted of
minimum 6 and maximum of 14 membersin all the
structures. The Management Committee took nominal
chargesfrom the beneficiary householdsfor providing
water. In the case of small dams and Makowal type
structures, the irrigation charges varied from nil to Rs
10 per hour. Water Users Committee provided free
irrigation in the case of 30 per cent of these structures
and charged aslow as Rs 10 per hour in 70 per cent of
the cases because these structures were working
efficiently and their maintenance costswere negligible.
Inthecaseof liftirrigation structure, the chargesvaried
form Rs 15 to Rs 25, which included salary of motor
operator, maintenance/repair of electric motors, etc.

Tablel. Salient featuresof microirrigation structures, Kandi area of Punjab

Particulars Smadl dam Liftirrigation Makowal type Overdl
structure structure

No. of structures constructed 8 4 13 )
Period of construction 1990-91t01995-96  1992-93t01995-96  1992-93t01996-97  1990-91t0 1996-97
Average investment (in lakh Rs)

i) Per structure 19.45(27.02) 15.61(18.82) 18.74(20.26) 18.46(22.19)

ii) Per haof command area 0.24(0.34) 0.16(0.19) 0.10(0.10) 0.13(0.16)
Performanceinirrigation (% of CCA) percentage of the structures

i) <50% of CCA 625 250 231 360

ii) 50—75% 375 15 615 56.0

iii) 75—100% - - 154 80

iii) Average CCA/structure (ha) 79.88 9B.75 191.23 140.78
Irrigation charges (Rs/ha) FreetoRs 10 Rs.15-25 FreetoRs. 10 Freeto Rs.25

Note: Figures within the parentheses are investments at constant prices.
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Thereasonsfor failure of microirrigation structures
asreported by Water Users Committeewere: (i) Wrong
selection of siteand direction of channelsleadsto less
availability of water at site; (ii) Poor quality/undersize
of pipesleadsto breakage of pipes; (iii) Lack of follow-
up action by the concerned department after the
completion/ entrusting of structures to Water Users
Management Committees; and (iv) Poor recovery of
water charges from farmers, leading to shortage of
funds for maintenance/repairs.

Impact of Irrigation Structure on Farmers'
Income

The impact of public investment on irrigation
structures on farmers' economy was examined at the
villagelevel aswell asbeneficiary household level.

Impact of Micro Irrigation Sructure on Village
Economy

The impact of irrigation structures on village
economy was examined on the basis of shift in land-
use pattern and the number of users of these structures.
The change in land-use pattern with the construction
of micro irrigation structures in the selected villages
wasstudied at two pointsof time, viz. pre-project period,
1991-92 for SDsand 1992-93 and 1994-95 for LIS and
MTSand post-project period, 2003-04 for all thethree

structures (Table 2). The cultivated area of the sample
villages hasincreased from 144.9 hato 158.7 haunder
SDs; from 687.0 hato 709.0 ha under LIS and from
226.3hato 248.6 haunder MTS; it depicted anincrease
of 9.52 per cent, 3.20 per cent and 9.85 per cent,
respectively during the study period over the base
period. Theareairrigated increased from 12 hato 84.0
ha under SDs; from 39 hato 441.0 haunder LIS; and
from 16.6 ha to 58.7 ha under MTS over the period.
The percentage increase in the areairrigated over the
period was highest in L1S (1030 %), followed by SDs
(600 %) and M TS (253 %). The area irrigated by the
structures was 59.5 per cent, 43.5 per cent and 100.0
per cent in the respective sample villages out of total
areairrigated in the these villages. Most of the users
of these structuresbelonged to marginal and small farm-
size categories. In the case of samplevillage of SD, 78
farm households out of 80 (97.5%) were beneficiaries
of the SD. Among these users, 88.5 per cent were
margina farmers irrigating 64.4 per cent of the area
from the structure. In the case of LIS, 149 farm
households out of 200 were users and marginal and
small farmers constituted 87 per cent of the users. In
thisvillage, the maximum number of usersbelonged to
marginal-size category. In the case of MTS, all the 88
farm households (100 %) were beneficiaries, as there
was no other source of irrigation in thisvillage.

Table2. Impact of microirrigation structureson economy of samplevillages, Kandi area, Punjab

Particulars Smadl dam Liftirrigation Makowal type
structure structure

Year of construction 1991-92 1993-94 1994-95
Cultivated area(ha)

(i) Baseyear 1449 687.0 2263

(i) Study year 1587 709.0 2486

(iii) Change over period (%) 952 320 985
Areairrigated (ha)

(i) Baseyear 12.0(8.29) 39.0(5.68) 16.6*(7.34)

(i) Study year 84.0(52.93) 441.0(62.20) 58.7(23.61)

(iii) Change over period (%) 600.0 1030.8 25361
No. of users size category-wise (%)

(h<1lha S e &0 8

i) 1-2ha 9 27 14

iii) 2-4ha 2 13 3
Areairrigated by the structure to total areairrigated in the village (%) 595 435 1000

Notes: Figures within the parentheses are irrigated area as percentage to cultivated area
*Source of irrigation was only kuhl, on which the MTS was constructed.
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Impact of Micro Irrigation Sructure on Income
of Beneficiary Households

Among the identified villages 31, 35 and 35 farm
households were selected from SD, LIS and MTS,
respectively for studying theimpact of irrigation facility
on income of the farmers. The average size of
operational holding on sample farm households was
0.96 ha, 3.87 haand 1.03 ha, respectively; among them
74 per cent, 70 per cent and 62 per cent wereirrigated
from SDs, LISand MTS, respectively (Table 3).

The cropping pattern of the sample househol ds had
depicted that during the kharif season maize was a
dominating crop in all the three structureson irrigated
as well as un-irrigated lands, with the difference that
hybrid maizewasonly grownonirrigated land and local
variety on both irrigated aswell as un-irrigated lands;
followed by paddy onirrigated land. Fodder wasgrown
both onirrigated and un-irrigated area. The pulsesand
oilseeds were grown on un-irrigated land. During the
rabi season, wheat was the main crop grown on the
irrigated land, followed by fodder crop (Appendix 1).

The cropping intensity was higher onirrigated (177
%) than on un-irrigated (147 %) land. It isimportant to
mention here that the cropping intensity of the Punjab

statewas 188.2 per cent and of the Hoshiarpur district
was 178.6 per cent for the study period 2003-04.

Gross returns, variable costs and gross margin
varied widely within the structuresand acrossirrigated
and un-irrigated area. Per hectare gross returns and
variable costs were highest for LIS, followed by SDs
and were minimum for MTS households for both
irrigated and un-irrigated hectareage. Thegrossmargins
on the overall sample farms were Rs 19133/ha and
4655/ha from irrigated and un-irrigated land,
respectively (Table 3). The maximum differenceinthe
per hectare gross margins between irrigated and un-
irrigated landswasRs 15517 inthecaseof LIS, followed
by SD (Rs12726) and MTS (Rs10311). It istherefore
concluded that on the whole, the irrigated hectarage
fetches Rs 14478 more than the un-irrigated hectare.

Benefit Cost Analysis

Theinformation regarding theinvestment made by
Soil Conservation and Engineering Department of
Government of Punjab for constituting the micro
irrigation structures, benefitsreceived by the beneficiary
householdsinterm of areairrigated and additional land
saved and brought under un-irrigated cultivation and

Table 3. Parameter sof samplebeneficiary households, microirrigation structures, Kandi area of Punjab

Particulars Smdl dam Liftirrigation Makowal type Overdl
structure structure
Samplebeneficiaries(No.) 3 K] ) 101
Average size of operational holdings (ha) 096 387 103 199
Areairrigated (ha) 071 273 064 139
(74.0) (70.0) (62.2) (69.9)
Areairrigated by the structure (%) 055 132 064 034
(775) (520) (100.0) 64.0
Per cent of marginal and small holdings 0.3 428 836 73271
Grossreturns (Rs/ha)
i) Irrigated 27438 36527 22839 32806
ii) Un-irrigated 7524 14424 6164 11848
Variable costs (Rs/ha)
i) Irrigated 13076 15083 10920 13673
ii) Un-irrigated 5883 8497 4556 7193
Grossmargins (R/ha)
i) Irrigated 14362 21444 11919 19133
ii) Un-irrigated 1636 5927 1608 4655
iii) Difference 12726 15517 10311 14478

Note: Figureswithin the parentheses are irrigated area as per cent to cultivated area.
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associated cash flows over the life of the project is
provided below:

Investment on Micro Irrigation Structures

Department of Soil and Water Conservation Punjab,
Hoshiarpur Division spent Rs 27.0 lakh on SDs, Rs
31.43 lakh on LIS and Rs 24.72 lakh on MTS in the
Kandi area of Punjab, and these structures were
completed during 1991-92, 1993-94, and 1995-96,
respectively.

Benefits of Micro Irrigation Structures

The major benefit derived from the construction
of micro irrigation structures was in irrigation which
helped in increasing the productivity and returnsto the
beneficiary households. The additional benefit derived
wastheland saved from soil erosion and brought under
un-irrigated cultivation. The area irrigated by the
selected microirrigation structurein the samplevillages
is presented in Table 4. Over time, the information
relating to the areairrigated by these selected structures
was collected from the Department of Soil and Water
Conservation, Punjab, Hoshiarpur Division.

On an average 90 hectares of cultivable land in
the samplevillage was brought under irrigation during

the first year of irrigation in 1992-93 by small dam
structure and after that the area fluctuated from 60 ha
to 95 ha up to 2002-03. Then, there was a quantum
jump in the area irrigated to 140 ha during the study
year of 2003-04. Similarly, the area irrigated reached
100 hain LIS and 135 ha in MTS. Overall, the
performance of the structuresin termsof areairrigated
asaratio to the pre-established specifications CCA of
these sampl e structures could reach only 84.85 per cent
in SD, 68.18 per cent in LIS and 57.45 per cent in
MTS. These performances were ailmost at par with
those of other major dams constructed under the Kandi
Watershed and Area Development Project (KWADP)
in the Kandi area of Punjab.

The construction of themicro irrigation structures
helped in saving the land from soil erosion and
sedimentation. This land was reclaimed and brought
under un-irrigated cultivation after completion of the
structure. The information on this aspect was taken
formthevillageland recordsfrom Revenue Department
and issummarized in Table 4.

In the sample village of small dam structure, 0.33
ha of additional land was brought under cultivation
during theyear 1992-93, which increased to 1.67 hain
1996-97 and remained constant throughout. The

Table4. Areairrigated by thestructuresand additional land brought under un-irrigated cultivation, in samplemicro
irrigation structures, Kandi area of Punjab: 1992-93to 2003-04

Year Land brought under irrigation ( ha) Land brought under cultivation (ha)
D LIS MTS D LIS MTS

1992-93 90(54.55) 033

199394 95(57.58) 0.66

1994-95 80(48.48) 100(45.45) 100 053

199596 85(51.52) 115(52.27) 134 106

199697 70(4242) 118(53.64) 50(21.28) 167 159 049

199798 65(39.39) 124(56.36) 85(36.17) 167 212 093

1998-99 85(51.52) 130(59.09) 75(31.91) 167 265 148

1999-2000 60(36.36) 112(50.91) 95(40.43) 167 265 198

2000-01 60(36.36) 125(56.82) 92(39.15) 167 265 247

2001-02 65(39.39) 128(58.18) 97(41.28) 167 265 247

2002-03 95(57.58) 140(63.64) 117(49.79) 167 265 247

2003-04 140(84.85) 150(68.18) 135(57.45) 167 265 240

Source: Department of Soil & Water Conservation Punjab, Hoshiarpur Division
Note: Figureswithin the parentheses are percentages to catchment command area.
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additional land brought under cultivation was 2.65 ha
under LISand 2.47 haunder MTSin the year 2003-04.

Estimated Annual Benefits from Micro Irrigation
Structures

To work out the annual benefits from the
construction of micro irrigation structures, the area
irrigated by the structure in a particular year was
multiplied by thedifferencein per hectarereturnsfrom
irrigated and un-irrigated lands, i.e., Rs 12726 in SDs,
Rs15517inLISand Rs10311inMTS. Inaddition owing
to run-off and hence the soil erosion being checked,
some additional areawas reclaimed and brought under
un-irrigated cultivation, resulting in addition benefits.
These were estimated using the per hectare returns
from un-irrigated land which were Rs 1636, Rs 5927
and Rs 1608 for the respective structures multiplied by
the area brought under cultivationin a particular year.
Both the returnswere added to get total annual returns
for the period 1992-93 to 2003-04 for small dam, 1994-
95 to 2003-04 for lift irrigation structure and 1996-97
to 2003-04 for Makowal type structure at 2003-04
prices. Thesereturnswere deflated using thewholesale
Price Index of 21 commaodities (Appendix I1) to the
base year prices of 1991-92 for small dam, 1993-94
for lift irrigation and 1995-96 for Makowal type
structure.

For carrying out the benefit-cost analysis it is
necessary to take into account the income stream for
the whole life of the irrigation structures. However,
sinceitisdifficult to generate cash flowsfor theentire
life-span of the irrigation structures in the absence of
observed temporal information on benefit and costs,
we made some realistic assumptions for estimating
cash flows as under:

e Thelife period of the micro irrigation structures
was considered as 20 years after discussionswith
Water Users Committee.

e Areairrigated by the sample structure and
additional land brought under cultivation during the
study period 2003-04 was considered constant over
the remaining life of the structures.

e Cash flows were deflated to the base period of
the completion of the sample structure.

e After 2003-04, the cash flows were considered
constant for the rest of the life of the structures.

Table 5. Estimated cash flows over the life of the micro
irrigation structuresin Kandi area of Punjab:
1992-93 to 2015-16

(Rs)

Year Smdldam  Liftirrigation Makowal

structure type structure
199293 584399
1993-A4 617125
1994-95 520055 1040189
199596 552790 1198003
199697 455712 1231248 392417
199798 423260 1295634 667288
199399 553065 1360021 589536
1999-2000 300809 1173165 746874
2000-01 390809 1308117 7239%64
2001-02 423260 1339259 763145
200203 617968 1463830 919873
2003-04 910030 1567639 1060842
2004-05 910030 1567639 1060842
2005-06 910030 1567639 1060842
2006-07 910030 1567639 1060842
200708 910030 1567639 1060842
2008-09 910030 1567639 1060842
2009-10 910030 1567639 1060842
2010-11 910030 1567639 1060842
2011-12 910030 1567639 1060842
2012-13 1567639 1060842
201314 1567639 1060842
2014-15 1060842
201516 1060842

Note: Cash flowswere estimated for the base period of 1992-
93for SDs, 1994-95for LISand 1995-96for MTS.

Cash flows for the whole life of the irrigation
structures have been incorporated in Table 5. The
financial interna rate of returns (FIRR) for the public
investment were worked out separately for three
structures utilizing discounted cash flow technique. The
estimated rate of returns on the investment have been
incorporated in Table 6.

The analysis showed that the returnsto the public
investment were as high as 20.56 per cent, 38.54 per
cent and 27.95 per cent in small dam, lift irrigation
structure and Makowal type structure, respectively.
This analysis reveaed that the returns to the public
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Table 6. Internal rate of returnson investment in micro
irrigation structuresin theKandi area of Punjab

Particulars Internal rate of returns (%)
Small dam 2056
Liftirrigation structure 3BH4
Makowal type structure 2795

investment in theirrigation structuresare quite promising
in the Kandi area of Punjab.

Conclusion and Policy Implications

The difference between the per hectare returns
fromirrigated and un-irrigated lands being largeit has
been concluded that construction of micro irrigation
structuresin the Kandi area of Hoshiarpur district has
great bearing on theincome of beneficiary households
by having accesstoirrigation facilities, particularly by
marginal and small farmers, who constitute 89 per cent
of the total users of these structures. Discounted cash
flow analysis employed for studying the economic
viability of investment in the irrigated structures has
shown that the returns to investment are positive and
encourage for more such investment to meet and
overcome the problem being faced by the inhabitants
of Kandi areaof Punjab, whichisclassically labeled as
“anidand of poverty amidst an ocean of devel opment”.
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Appendix |
Cropping pattern and croppingintensity on samplefarms, microirrigation structur es, Kandi ar ea of Punjab, 2003-04
(inha)
Particulars Smadl dam Liftirrigation Makowal type structure Overdl

Irrigated Un-irrigated Irrigated  Un-irrigated  Irrigated  Un-irrigated  Irrigated  Un-irrigated

A. Kharif crops

Maizelocal 009 003 049 030 043 008 034 014
(652 (10.71) (1045) (16.76) (3683 (16.0) (1382 (1591
Maize hybrid 052 - 004 - 003 - 019 -
(37.68) (0.85) (25) (7.72)
Maizeoverall 061 003 053 030 0.46 008 053 014
(44.20) (10.77) (1230 (16.76) (383 (16.00) (219 (1591
Paddy - - 113 - 004 - 041 -
(24.10) (339 (16.67)
Sugarcane - - 023 - - - 007 -
(4.90) (2.85)
Oilseeds - - - 008 - 002 - 04
4.47) (4.0 454
Groundnut - - - - - 005 - 0.02
(10.0) (2.27)
Pulses & vegetables - 001 - 005 - 003 - 003
(357) (279 (6.0 (341)
Fodders 0.06 001 031 016 0.06 009 015 0.08
(4.35) (357) (6.61) (899 (5.0 (18.0) 6.1 9.09
Others - 0.02 - 0.10 - - - 004
(7.15) (550) (4.55)
Sub-total 067 0.07 220 069 056 027 116 035
(4855) (250 (46.91) (3855 (46.67) (4.0 (47.16) (39.77)
B. Rabi Crops
Wheat 067 0.19 234 108 055 022 121 051
(4855) (67.87) (49.89) (60.33) (45.83) (44.0) (49.19) (57.95)
Oilseeds - - 001 - 0.02 - 001 -
0.21) (167) (0.41)
Pulses/vegetables - - - 002 - - 001 -
(112 (114
Fodders 04 - 014 - 0.07 - 008 -
(209 (299 583 (325
Others - 0.02 - - - 001 - 001
(719 (20 (114
Sub-total 071 021 249 110 064 023 130 053
(51.45) (75.0) (53.09 (61.45) (B33 (46.0) (5284 (60.23)
Total cropped area 1.38 0.28 469 179 120 050 246 0.88
(100) (100) (100) (100) (100) (100) (100) (100)
Cropping Intensity 1944 1120 1718 1053 1875 1282 1770 146.7

Note: Figures within the parentheses indicate percentages to total cropped area
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Appendix 11
Wholesalepriceindex of 21 agricultural commoditiesgrown in Punjab

Year Priceindex

199091
1991-92
1992-93
1993-A4
1994-95
199596
1996-97
1997-98
1998-9
1999-2000
2000-01
2001-02

2003-04
2004-05
2005-06
2006-07
2007-08
2008-09
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