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SUMMARY
 

Irrigation Systems Rehabilitation Project-TI (ISRP-II)
 
aims at increasing agricultural production by providing a
 
more reliable and equitable supply of irrigation water by
 
strengthening the capability and capacity of provincial
 
Irrigation Departments. The project is coordinated at the
 
Federal level by Chief Engineering Advisor, Ministry of
 
Water and Power while the provincial Irrigation and Power
 
Departments are responsible for its implementation. Agro-

Economic evaluation of the TSRP-II was assigned to the
 
Watercourse Monitoring and Evaluation Directorate (WM&ED),
 
planning and Investigation Organization, WAPDA, in three
 
provinces (NWFP, Sind and Balochistan) under an agreement
 
signed in August 1990.
 

According to the study design the agro-economic 
evaluation covers four distributaries, two in Sind, and one 
each in NWFP and Balochistan. Eighteen watercourses have 
been selected on four distributaries, representing head, 
middle and tail sections.
 

Irrigation Water Supplies
 

Measurements on the eighteen selected watercourses of 
four distributar-ies (Chowky, Puran, Nagna and Nari) were 
undertaken as part of the agro-economic evaluation of the 
ISRP-Il. Main purpose of tlhis activity is to establish bench 
marks for' studying the effect of the project improvements on 
the equity and reliability of irrigation supplies at 
watercourse and farm level. The data have been recorded with 
two rounds of observations during a crop season and extend 
as a whole, over a period of 13 months (April 1991 to April 
!992) covering Kharif 1991 and Rabi 1991-92 seasons.
 
Resul ts, presented lere under, represent pre-project 
conditions except for Chowky where the rehabilitation works 
were completed prior to the bench-mark measurements. 

Clowky System 

The results of outlet discharge (measured vs 
designed) based on head arnd tail reaches of the 
distributary/ minor show a mixed trend. Regarding 
Chowky distributary, the watercourses at head and 
tail reaches had been drawing respectively 10 and 
58 percent less than the designed discharge which 
shows inequitable distribution of supplies. In 
case of Chowky minor, inequity is applicable to 
middle watercourse only as the tail watercourse 
had actual discharge equal to the designed. 



The outlet discharge shows wide variation over
time for the three watercourses of ('howkydistributary (0.2-1.4 ctisecs) and two watercourses 
of Chcwky minor (0.4-1.3 cusecs). It 
 is due to

fluctuating supplies 
in the distributary. 

The watercourse 
 delivery efficiency is
significantly better 
 irrespective of the 
 oc-.tion
 on the distributary/minor. The delivery efticiency
of lined watercourse remained higher than theunlined Ly 9-10 percent in head, 7-22 percent in
middle and 10 percent in tail reach. 

Puran System
 

In Puran distributary, head watercourse bad beendrawing 43 and 62 percent excess supplies (against
the designed discharge) during Kharif Rabiand 
seasons respectively, whereas the tail watercourse 
received 6 and 49 percent excess supplies duringthe respective seasons. These results reveal excess supplies even to tail watercourse although
its extent was less compared with head reach
watercourse especially duririg Kharif season. 

The head watercourses of Puran System Can beregarded as ave rage i n t erms of (del.iveryefficiency. The tail waLercourse of Puran minor istypical as its command area is 3-6 feet highert han the watercourse bed level due to whichI i fting of water (using camels and diesel punmps)
is involved. 

An overall view of lhe results shows a Lreiid ofexcess withdrawals by 16-69 percent (against thedesigned discharge) in respect of head and tailwatercourses during both the seasons. Excesssuipplies in the distributary not only delivered 
excess water to the tail watercourse but itsextent was greater than the head reach 
watercourses. 

Resul ts of delivery efficiency regarding head and 
middle reach watercourses of Nagna system can beconsidered better than average. However, linedwatercourses had an edge over the unlined. Thetail watercourse involved camel-lifting and
mechanical pumping of water as its command area is
4-5 feet higher than the watercourse bed level. 
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Nari System 

In Sibi branch, one tail watercourse had been
 
drawing 28 percent excess supplies during Kharif
 
but equal to the designed discharge during Rabi
 
season, while the other tail watercourse had been 
drawing 22-25 percent less than t'he designed 
discharge which shows inequity within the tail 
reach of the branch. 

In Kurak branch, the middle watercourse had been 
receiving excess supplies (against the de si.gned 
discharge) by 89 percent during Kharif and 96 
percent during Rabi. The flow at the tail 
watercourse of this branch remained almost equal
 
to the designed discharge. This shows inequity due
 
to excess supplies drawn by the middle
 
watercourse.
 

The delivery efficiency of watercourses in Nari 
system can be rated as normal. Efficiency during 
Rabi remained higher compared with Kharif season 
which is attributable to watercourse cleaning done 
prior to start of measurements during Rabi. 

Agro-Economic Variables Before Rehabilitation
 

Chowkystem 

The head reach of the chowky disty is dominated by 

high delta crops like orchards, and siigarcane 
occupying 30, arid 12 percent of CCA, respectively. 
The tail reach of disty presents considerably less 
area under sugarcane and orchards. 

The cropping intensity on the head reach of chowky 
disty figures out as 169 percent which is higher 
by 56 percent of tail reach. On chowky minor, the 
cropping intensity in middle is 168 percent
 
against 156 percent in tail.
 

An equal number of owners and tenants are
 
operating the farms and majority of them fall in
 
0-2.50 hectares farm size group on system basis.
 
Two types of tenureship either owner or tenants
 
exist on chowky minor. Fragmentation of holding
 
appears to be a more serious problem on chowky
 
distributary especially for holdings upto 2.50 ha.
 

Watercourse cleanings have shown complete
 
uniformity as one cleaning per season (2 per" year)
 
is being done on all watercourses irrespective of
 
their location.
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About 97 percent farmers were not satisfied with 
the allocation of turn Lime. About- 83 percent. of
farms have reported Ihe ofmiss ing their 
irrigation turn ranging from 2 to 8 on system 
basis during the year. 

The majority (67 percent) of chowky disty and all 
respondents of chowiy mi nor have reported the
fluctuating supplies in tie parent channels
creating unreliability in water supplies. 

Seven farms theat tail. watercourses of chowky
dis ty , 2 farms at the middle arid 12 farms at tail 
watercourses of chowky minor usedhave tubewell 
water for crop production. It is quite clear that 
the tail watercourse respondents have tosupplement irrigation supplies from pri vate 
tubewells as the surface supplies are not adequate 
and reliable. 

A declining trend of yields from head to tail 
watercourses for all crops except oilseeds 
been recorded on chowky disty. 

have 
The yields of 

sugarcane, ma i ze and wheat crops have been
reported more tailon watercourse compared to
middle watercourse of chowky minor. The reason is
that some area of the tai 1 watercourse is
abandoned arid irrigation water allocated to that area is being used by the farms of upper reaches.
Further tubewell water- is being used by the farms 
of tail watercourse. 

The crop iricome per c ropped hec tare and per
hectare have been recorded negative by channel
reach arid overall system except hiead reach of
chowky disty. The crop income per farm works out 
to be Rs. 6290/= on system basis, mainlhy due to
head reach watercourses. The ]ivestock income have
been recorded more by the farms of tail 
watercourses compared to farms head reachthe of 
watercotirses. 

- The farmhs located at the tail watercourse of the
chowky disty, seem to he more eqii..pped wi tH 
Iubwells and tractors. 

Pturani System! 

'The orchard is a major crop at head reach of Pmran
minor while the area under cotton and wheat- crops 

same head tailis almost at and watercourses. 
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About 80 percent of farmers are tenants and 88 
percent of tenants operate upto 7.50 hectares of 
holdings on system basis. It is observed that 87, 

47 and 68 percent of the sample farms are in the 
shape of the compact block on Puran disty, Puran 
minor and overall system, respectively. 

Mean irrigation turn Lime is recorded a 0.94, 
0.90 and 0.94 hours per hectare for disLributary, 
minor and system respecLively. 

Annually, nine and Five main watercourse c ,oanings 
have been carried out on Puran disty and Puran 
minor. Al] the respondents have reported Lo be 
satisfied with the allocation of irrigation turn 
t i me. 

About 25 percent respondents d i d not ii i ss any 
irrigation turn unexpectedly but 70 pere-ent missed 
3 irrigations per" year due to emergerincy 
maintenance. AbouL; 76 and 24 percent farms have 
availed their irrigation turns when flows were 
below normal during Khairf and Rabi. The frequency 
of turns having inadequate discharge have been 
more on Puran minor compared to Puran disty. Not a 
single farmer used tubewell wat.er for crop 
production.
 

Relatively higher amount of nitrogenous fertilizer 
has been applied to cotton, sugarcane and wheat. 
As regards phosphatic fertilizer-, a maximum dosage 
per hectare has been applied to Rabi vegetables
 
followed by orchards. The potashic fertilizer has
 
been used only for orchards and Rabi fodder.
 

A declining trend of crop yields from head to tail 
of Puran disty for cotton, Jantar, Kharif 
vegetables, sugarcane, Rabi fodders and Rabi 
vegetables have been observed. The same trend on 
Puran minor for Jantar, wheat, Rabi fodder and 
Rabi vegetables have also been recorded. 

The average figure of crop income shows declining 
trend from head to tail watercourses on both 
channels. The mean livestock income and livestock 
income per hectare on system basis is Rs. 1705 and 
Rs. 826, respectively. The average non-farm income 
per farm and per hectare works out to be is. 790/
and Rs. 372/-. 

A slight variation have been observed for the 
population of livestock by channel reach. The 
Puran disty is il.l equipped forn mechanized 
farming. 
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Nagnj._ Sys tem 

The middle reach watercourses have more area under 
sugarcane and orchards compared to head and tail
reach watercourses. The reasons are that majority
of the farms at middle watercourses are owner 
operated having Lhanmore 7.50 hectares holdings.
Further they are sociaIlly infiuenLia[t and
utilizing the sources at Lheir optimum level. 

The cropping intensity at middle reach is 21 and 
71 percent higher compared to head and ta i.l
reaches. Cropping intensity at tail reach i - the 
lowes t. 

On system basis, majority of the operators (57%)
are tenants and second caLegory is owners (36%).
Majority of the owners and owner cum tenants have 
a larger holding size i.e. more than 
 7.50 ha.
 
whereas majority of tenants have less than 7.5
ha. holding. About 49 percent of sampl)e farms 
comprise of a single parcel. 

The ave rage irrigation turn time on head, middle 
La i I reach and for overall channel basis has been 
recorded as 0.85, 0.56, 0.99 and 0.75 Ihrs./ha. 
respec Lively. 

On an average , 4 , 6 and 5 cleanii rigs o C ma in 
watercourse have been done on head, minddle arid 
tail watercourses. 

All. the respondents of this system were satLsfied 
in terms of allocation of turn time. AbouL 98 
percent farmers report.ed missing their irrigat.ion 
turns under unexpected canal closures due to the
 
emergerncy main.cnance. Tn the majority of the
 
cases (56%) the supplies delivered were
 
inadequate.
 

Eight respondents (22 percent) or headwatercourses have usingbeen tubewell. water for 
crop production. There no
was contribution on
 
middle and tail reaches.
 

The yield of sugarcane (fresh), and cotton 
 are

significantly high at middle compared to other
reaches. Except wheat the yields of all other 
crops are lower at the 
tail reach.
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Crop income per cropped hecture and crop income 

per hectare is much higher on middle watercourses 
reach. The income per croppedcompared to head 

hectare and per hectare have been negative on the 

farms of tail watercourse. The livestock income 

have indicated a declining trend from head to tall 
morereach. The non-farm income has been recorded 

at head watercourses compared to other reaches. 

Nari System
 

During Kharif, JOwar (Sorghum) is the only crop 

planted on Sibi branch. Similarly on the middle 

reach of Kurak branch single crop of Jowar has 

grown. On Lail reach of 	 Kurak branch sorghambeen 
is the main crop al though vegetables occupy about 

area. The data of Rabi season indicate7 percent 
that on Sibi distributary and middle of Kurak 

branch wheat arid barley are the two major crops 
tail reachwhile vegetahi es occupy 	 third place on 

is the existing croppingof Kurak. Sorghmam-wheat 

pattern on this system.
 

The farms have been operated by almost equal 

number of owners and tenants wh iI e owner cum 

tenants are about 8 percent. Owner curm tenants do 

not exist on Kurak branch and they are in minority 

(10 percent) on Sibi branch. All farms on middle 
are than 7.50 ha. 	 Whilereach watercourses larger 

on tail reach 80 percent 	farms on Kurak branch are
 

of the same size. On overall basis 83 percent 
Farms comprising of
farms are larger than 7.50 ha. 


two parcels are in majority and constitute 72, 60
 

and 70 percent of farms on Sibi, Kurak and Nari
 

Sys tem.
 

One cleaning of the main watercourse has been 

out each season except on tailcarried 
Sibi where 2 cleaning havewatercourses of branch, 

been done during Kharif season.
 

this system have reported toAll the operators of 
be satisfied for the allocation of irrigation turn 

time. On an average 78, 80 and 78 percent of farms
 

have reported missing of 4 irrigation turns
 
Nari system,
annually in Sibi, Kurak and 

for Kurak
respectively. Reasons for these closures 


rains which account for 90 percent
branch are the 

a single farmer has reported use
of the cases. Not 


of tubewell water for crop production.
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low by national standards.
Yields are quite 

Reachwise trend is mixed as yield of some crops is
 

tail reach of Kurak branch. The outputhigher on 
value of Jowar and wheat crops are higher at Kuark 

branch compared to Sibi branch. 

The gross income and income per cropped hectare is 

the highest on Lail of 	Kurak branch and lowest for 
income from livestock haveSibi tail. The gross 

been recorded to be 2 to 4 times higher on Kurak 
Not a singlebranch compared with Sibi branch. 

farmer has reported non-farm income on Kurak 

branch, while it has been reported as Rs. 6100 per 
farm on Sibi branch.
 

More animals per 	 farm have been recorded on Kurak 
branch. This is reflected incompared-to Sibi 

terms of higher gross livestock income on Kurak 

branch. A slight variation in the strength of 
on Kurak branch have beenanimals by channel reach 

equipped asrecorded. The Sibi branch is well 
branch but middle 	 watercourse ofcompared to Kurak 

Kurak branch is without tractor and tractor 

equipment. 
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Irrigation Systems Management Project-i I 

1 .05 Irrigation Systems Management Project-I I ( ISM-II) or 
ISP-1I1 is the continuation of ISRP-I, as included in the Seventh 
Five-Year Plan (1989-93). ISRP-[1 will replicate the operational
and ins Litilut i onal components of" 1SRP-J - however, some 
modifications i n the 1ight of I SR.- experience , have been 
envi naged to achieve greatern rasu rice and eqll ity in the 
dist ri bu Lion of " water supplies and improved operation and 
ina in tenance of t lie subsystems. Wo rl d Bank' s Staff Appraisal

Report (SAR-6991 Pak. ) esLiiTIates the total cost of the Project as 
about. 220.4 ril 1 ion US dol] ars i nc] uding GOP share of 37.1 
million US do] lars). 

1 06 ObjecL. ives of the Project: ''lho ill Iimat.e ohjec Live of the 
PIro,joct is to increase ag r i c.i LIral produc Li on . Detailed 
oljectives are outlined below. 

* 	 To provide a more re Ijable water supply by reducing 
risk of failure and removing physical constraints in 
the irrigation network. 

* 	 To reduce crop losses resu ring from rain flooding by 
improving the surface drainage systems. 

To provide a more equitable irrigation waler supply to 
farmers by increasing deliveries to water deficient 
Chaks (Watercourse Command) mainly located in the lower 
reaches of CH s tI i bu tar i es and minors through a 
programme of silt, removal arid re-design of selected 
channels arid outlets. 

* 	 To strengthen the calpab i 1 i t . es o f the PII)' s O&M 
programme to .iprove efficiency in system operation arid 
ensure an adequate maintenance of installed facilities. 

1..07 Project Components: As ment.ioned earlier, the Project 
wi I I !e implemented over a period of five years in all the 
pirovinces. Mainly, the imp]emenlation will provide rehabilitation
of designalted irrigation and drainage systems/subsystems that 
dt'L.rioraLed because of deferred maintenance. In view of the 
experience of ISRP-I some modifications such as completion of 
r('qu i red rehab i I i tat ion, redesign of subsystem where required, 
i ristal]ation of concrete or masonry lining on selected reaches of 
the ,Thannels -- required. Ini speci fic relation to irrigation
systlems' rehabi].i LaLion the main civil works include the 
fol owing. 

Rehab 	i1i tat;ion of canal. banks. 

* 	 Restoration of canal. prisms to their normal sections. 

* 	 Redesign of systems/subsystems having hydraulic 
problems. 
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* Lining of selected reaches. 

* Modification of structures and outltqt. 

1.08 It is estimated that under ISM-1I Project, a total canal 
length of about 13450 kilometers will be rehabil.itated which will
benefit an area of about 0.414 million hectares. Province-wise 
distribution of length of irrigation channels targeted to be 
rehabilitated and area benefited, is shown in Tahle 1-1. 

Table .- 1 

REIIABIIITATION OF CANAL LENGTH
 
AND BENEFITEI) AREA By PROVINCE
 

length C.C.A 
Province (Km.) (000' 11a.) 

NWFP 650 250 
Punjab 990) .970 
Sind 2700 870 
Balochistan 200 45 
Total: 13450 4135 

Source: SA, March 1988. 

Monitoring and Evaluation of the Project 

1.09 In relation to canal system/subsystems rehabilitation the 
monitoring and evaluation (external M&E) as an integral part of 
the Pro,ject.'s implementat ion, is required to assess the impact of 
the Project. main component.s, in achieving I..ifmely, reliable and 
more equl Itable distribution of water supplies and farmers' 
response Qto Ihe Project improvemen t l. rvaluationHydrauLic is 
expected to ascertain the achievement leve.l regarding reliabil'ty
and equ.i table water (istribut.ion whereas farmers' responses to 
the Project are required to he evaluated through a process of 
agro-economic evaluation. 

I.10 Agro-Economic Evaluation: Agro-ecoiomic evnlunation of the 
I SR.P-I I Projec . was assigned to the Watercourse Mon i. toring and 
Evaluat, ion I)irectorate (WM&El)), P&I, WAPDA, for three provinces
(NWFP, Sind and Balochistan). Accordingly, an Agreement for 
Consulting Services for M&E was signed on 27.8.1990, between the 
WMU&ED and FCC. 

1.11 Evaluation- Objectives: In veiw of the Project 
improvements' ultimate objective of an increased agricultural 
product ion, the overall agro-economic eval. aLit ion will concentrate 
on asse.s i ng the effects and i mpac .t of re liab 1 ' and more 
equ itable water supp..i es on agricultural and agro-economic 
aspects. Estimated/quan t i tat ive changes in rel a ted oiI: come 
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variables and key indicators after the improvement wou]d reflect
the magnitude and level of achievement of the effect.s and impact.
According to the study design the agro-economic evaluation coversthe watercourse from the mogha down to its command and farmswittbin the command for estimation of the outcome variables andspecific key indicatcrs before and after the Project
impl emen tat i on. 

1.12 Components of Ivaluation: For the overa I agro-economic 
impact, evaluation the important oiL tcomn varialies/key indicators

in specific relationship to water-crop, have been 
 identiied to 
measure these quantatively, be fore and after the Project
improvements. These are outlined below. 

* Water flow rate at mogha, 
* Conveyance efficiency. 
* Time of irrigation per unit area. 
* Number of irrigations to different crops.
* Irrigated acreage and intensity of irrigation. 
* Watertable depth. 
* Cropped area. 
* Cropping pattern. 
* Cropping intensity. 
* Level of various inputs. 
* Crop production/yields. 
* Net. income, of farm. 

1.13 Coverage of Evaluation: As noted earlier, WM&EI) has been 
ent.rus ted the agro-economic impact eva]uation in NWFP, Sind andBaloch i s tan, based on selected and predeterim ined dis tributary/

min nor sys telnis .
 There fore, the eva.l uation ac ti vi.t, es and
collect ion of pertinent data concentrate to the commands of these 
sy ,emros in the respective provi nce. Details are given inChapter-i I . For the baseline evaluation the data collection 
broadly pertains to Kharif 1991 and Rabi 199[-92 seasons. 

Pltan of the Present Report 

1.14 The Base.ine Report is enten(ded to set out the information
anid resu 1 ts regarding the ag ro-economic and water supplies/
manngngment aspects, derived from ithe data gathered dring the 
pro-rohabil itation of the distributary/minor subsystems selected 
as s[tidy areas. 

1
. I 5 Besides lhe i ntroduct ion an(I met:hodol ogy adiopt.ed forevaluation, thl is report; mainly deal.s witlh ident.ified variables
and key indicaLtors in relation to the agronomnic and agro-economic
areas of investigations indivi.duial ly, for selected distributary/
minor subsystems. As regards irri.gation suppl.les/water management
an idnpendent chapter elaborates the relevant situations prior to 
the Projec:t. for the subsystems. 

C27
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IP1.V ALI IU) A'r I N 

2.01 'l'lis chapter deals with.l the desi arid methods adopted for
 
agr'o-ecorimI r evalatt. ion 
 iril olier r' I atF0d areas of 
invest.igat. iotis. IMainly, it desc'i e. the dala n e -s.--itated arid 
col lect.ed to derive the pert ineont ifi'ormat ion and estimates of

t.he outcome lvt'I abi e.s ant key i td i CcLt'ors, .sampl e des igrn and
 
saiple select. ion, data ann lysis ptan, computer appl ication and
 
lata processing approach and 
 inst.i Loional set-uip for execution
 

of' the reqsit i te surveys tIder" the ag to- co or iIc impact
 
oval at. i on of the I S IP-I.I 

Eval uat. ion Approach 

91.0 '02T aciti evo .he ol,j e. C i ves o f IS U. - I I i t, i s e(ssell. i a I to
rI.IiIf'o ti0'V rel iah Ie , rl eqoi I III) -, d is t. ri ul, ion of water so 1p Iy

tIhe dIi s tL r it taLar i ,s/n.i nio r -- indLo Iie w if t (- rc o i rse s o)e rat. i ng i n
 
di fforei 1. reaches. 
 O hv ijo 1 y , t Ie rehah i I i t.1 i on of a

(i s . ri ilttary /IIIninor 
 ' 

f, pp l y wa L, ,1 


wi I I res I t. i il. at ot'fec L of i i(creased water 
to Le rcou rse es per i at I Iy i [loweor reaiches on the
 

chann el . Increasei w;iLr. i 1v )e exp 
 ,Ocd 1.o illil)rOV( Life present
 
untoqi t Ill)1 e e I. hot
wite' tt!'Cr i ott a L. ho tC th111e .11,1111ne i tantd
i, I IcoI se I v v'? I . 1)1 1 matII o y , the agrono ic varI),'ir i nnessuthbl as
 
c'oped( OI l'Iea c!e pp i. I t ll,ol t t [ , prold('t Oillt a ild level of non)
wIltor ilptt .O ciIefical ly t'ert i I i :er woild uidiergo the c.lianges
 
J g;i irn, . [t e,,to ro- i tttl I Otii ti 1.71 t. i Oil .I. nba rc I.C i eel 
 with water 
in1(loqiil.y :id unrelahi I it.y. The nleoaf-re of these changs is a i n1111
ILhenre in ithe evalP a ion roces, of 15lP-I . 1ri tIhe I i ghll, of this
 
('oicept. 
 ilie refore, to ovaluial. the ag ro-econollic imipact. of the
 
P'roje(c t. a "e fore - ailt.er' eva l iIuat, i oil ;l)pl oachi whicli .is more
 
pracL, icable uncler [li silttat. jolis has beeni adopted, 'lThis approach
iecessi tales thre col ec I, i on of' al I pert. inent, data prior to the
 
Pi'oject.l ipil ,niemntation. The ag ro-econoniic: evalua 
 ion tsudy thus,
llas, been (es i g ied to be coluiced I i.n two phases i . e . baseline
 
oval untL i on 
 ( pre--rehahi I i tation) and then post-rehabilitation 
evaluation, of the effects and impacL indicators. 

SanpI e Des igni aridtan p i ng 

2 . 03 (Con1ce)Liua 1 y , the dat.n leeds for roth the phases of

valuati.ion coiientrate 
 to the samnipling uni ts viz; distributary/
 

lit itoir, wn I.e e'cotrse aid fa rm. lit , iew oI.* this the 
 sampl ing
involves a Lhree-stages sapitle desi gn. The first, stage covers the 
select. iont of (dist. rib)0 l.aries , the second of wa ter'courses arid the 
third of farms. Regard ing tho First. s.tae(of thte desil n it may be 
lil ionied Ihat:, the sample of d ist. r thuLarie.s is a predeterinined 

sampinl 1e a.s i(hI,.it t i ]€ed by USAIl) in [he Ajlr,,etnent. . These initiall y 
proposed athI selIecled di.s-Lrila r i., in the provirices (NWFP, Sind
an(] 11alolti stan) are given ini Tale Ih--1. 
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Table HI-1 

PROPOSE) STUI)Y )1 s'TR!iUTAR[iES 

NWF:P 

Chowky Distributary - Maira Branch-Upper Swat. Canal. 

S i nd 

Ptjran D)istributary - Jamrao Canal-Narn Canal.. 
Nagna Distributary - Nasir TBranch-Rohri Canal. 

lial ochi stan 

Nari Main Canal - Nari MJai.n Canal.. 

2.0,4 The sa-1p le selection proposl1 (Agreement.) fi.rsLly, atdi.stributary level. involves the selec Lion twoof minors one eachfrom about; middle of the Chowky and Puran dis tributaries andsecondly, at waLercourse level it- indicates Lo select Lwo outletsi .e. one from head and other La.i 1 of these distrtwo i hutIaries.Fron each of the miinors again two watercourses wi Lh the samedistribution as the ofin case Lhe distributaries were requiredto ho select.ed. For Nagna D-stribut.ary and Nari Main Canal a seto tllree waLercourses (dist.r ibu Led by head, middle and tailreach) on each said channel, was requ ired beto selecLed. In thisway a sarnp Io of 14 watercourses was prefixed for the agro
econornic eva fiation. 

2.05 Select. ion of Minors: The saipling proposal was reviewed
jy t lie WM&EI) and as a fi rst step some basic ,data flength,discharge, command area, number and' names of minors etc. )offt;aking from predetermined distributaries (Cbowky and Puran)were collected. These data were used to select the minorsChowky and Puran distribuLaries. 

on 
The data of Nari Canal systemwore also collected and as a modification to the sample for this s..s.em 
it was proposed by WM&ED Uo replace Nari Main Canal as asample channel by its Sibi and Kurak Branches. This proposal forNari syst.em was agreed by concerned agencies (FCC meeting of1.7.9t ). The secolid phase of samp].ing frame-work construct;lonaccomplished while collecting the data of 

was 
watercourses on thedist.rri.bntiaries arid minors finalized. As result thea of reviewmod [ificat ion of proposed sample ouL]ay and sampling procedurecarried out the theby WM&EI), selecti.on of distribuL;aries and
mi nor', as final ized are shown in Table 11-2.
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Table 11-2
 

FINALLY SIEL ECTEI) STUDY CHANNELS 

Province 	 Distributary/Minor Parent. Channel 

NWFP Chowky Disty. Maira Branch of Upper 

Swat Canal. 
C howky Minor-I Chowky I)isty. 

Sind 	 Puran Dist.y. Jamrao Canal of Nara 

Canal. 
Puran Minor Putran Disty. 

Nagna I)isty. Naseer Branch of 
Rohri Canal.
 

Balochislan 	 Iurak tBranch, Nari Carnal. 
Sibi ranlich Nari Canal. 

2.06 Selection of Watercourses: Tlie method of watercourses 
selection involves lhe str' atification of the watercourses by two 
ways i.e. firstly, by the three reaches (head, middle and tai.1) 
of selected distributary/minor and secondl y, by watercourse 
improvement status (]ined/milind). After the consideration and 
imposition of stratification the selection of the watercourses 
from each c hanne l w.s carried Otut through tHie method of 
raidomi zat ion. As a resti 1t of' the sarnpl ing procedure a total 
sample of 18 watercourses was selected against 14 proposed in the 
Agreement. The distribution of sample watercourses by selected 
channels, is given in Table 11-3. 
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Table 11-3
 

DISTRIBUTION OF SAMPILE WATERCOURSES
 
BY SELECTEI) CHANNEL 

Number of Watercourses
 
By l)isty/Minor Reach
 

D[stri butary/Mlinor 
 Head Middle Tail Total 

NWFP 

Chowky Disty. 1 - 2 3
Chowky Minor-I  1 1 2 

Sub. Total: 1 1 3 5 

S nd 

Puran Di sty. I - 1 2
Puran Minor 1 - 1 2

Nagna Disty. 2 2 1 5 
Sub.Total: 	 4 2 3 
 9 

13 a 0o c i s t an 

Nari 	 Canal
 
Kurak Branch 
 1 1 2 
Sibi 	Branch 
 - 2 2


Sub.Total: - 1 3 4. 
Total: 5 4 9 18
 

2.07 Sample Size and Selection of Farms: The final stage of
sample design related to sample size and selection of farms, isof q1i te import.ance because in the context of agro-economic
evaluation major section of information package wil.1. be developedfrom 	 tLe data generated at farm level. Technically, the precision
of sample results is always governed by absolute, not relative,
sample size. To determine the sample size of farms a developed
equation (Chris Scott-Sampling for M&E, World Bank, 1985) was 
used as i.lustrated below. 

n = K2 R(100-R)/D 2 n = sample size 
K = normal deviate (converted 

confidence level.) 
R percentage rat.e of 

variance or increase 
in variable 

D = acceptable margin of 
error
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2.08 The ISRP-II was conceived for rehabilitation of the 

problem channels to ensure a more reliable and equitable water 

supply for achieving the ultimate objective of increased 
agricultural production. In view of this objective the key 

variable c-f yield was considered to estimate the value of 'R' in 

the above formula which is insensitive to the exact value of 'R' 

and a guess may suffice. However, for practical purpose for 

ISRP-II evaluation the value of R = 50 was used, as a safe upper 

limit. As regards, the value of other factors i.e. •K (normal 

deviate) and I) (margin of error) in the formula, these were 

considered as K = 1.96 (conversion of 95 percent confidence level 

with two sided interval) and I) = 10 percent. Using these values, 

a sample size of about 96 farms per distributary system was 

initially worked out. This size was then adjusted and refined at 

the watercourse level keeping in view of load of work, available 

resources and permitted strength of field staff. Resultantly, s 

sample of 18 farms per watercourse wi li an equal distribution of 
6 farms per watercourse reach (head, middle, tail ) was finalized. 
However, in case of lesser number of total farms than 18 on a 
selected watercourse it was decided to include all the farms for 
data collection. The sample size of 18 farms per watercourse 

works out a total number of 324 farms. In actual practice due to 

less number of farms on some selected watercourses, a sample of
 
307 farms could be achieved. Table 11-4 gives the distribution of
 
number of sample farms by selected channel. 
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Tab] I1-, 

DLSTRI.BUTI.ON OF SAMPILE FARMS
 
BY SE ECTEI) CHANNEL
 

Numbev r
I) i.str ibuLI at-y SysLem Sample Farrir 

NW FP 

Chowky Disty. 52 
Chowky Mi.nor-I 36 

Sub. Total: 88 

S irid 

Pitlran Disty. 35 
Puran Mi.nor 36 

Nngna listy. 88 
Sub.To Lal: 159 

Ilaloch is tan 

Nari. Canal/ 

Kurak Branch 10 
Sibi Branch 50 

Sub.Total: 60 

Total: 
 307
 

a/ Included total farms on Kurak and Sibi Branches. 

2.09 The select. ion of farms wns accomplished whil.e its ing the 
liinear systenatic samp~ling (1LSS) technique. The Farms .1 iqsLed on 
encl so ecl, ed wa tercourse were stratLi ifed by head, Ti(1(1.e and 
La i 1 reach. This was necessary Lo reduce the variabil, ity in the 
s aml li ug strata. The LSS method (by farm size) was u.sed because 
or i t.s advan [age of reducing the sampl ing error parti.cul-arly when 
[he variab c s are correlated with the farm size. 

Eva] uat. ion DaLabase 

2.10 )islribul ary/Mi nor )atabase: For. se.lecLed list.ribiaries/ 
in i iors L.he following data.have been ou tlined and collected. 

tHist orical supplies t.o Lhe channels. 

*" Cropped area/cropping pat.ter i. 

• Cropping intensity. 

http:DLSTRI.BUTI.ON
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2.11 Watercourse Database: At watercourse command the data 
pertain to the variables given below.
 

* Cropped area/cropping pattern. 

* Cropping intensity. 

* Watertable depth. 

* Flow rate below outlet. 

* Delivery efficiency/conveyance losses. 

* Time of irrigation per unit area. 

* Rainfall. 

* Inputs availability. 

* Warabandi and related issues. 

2.12 Farm Database: The farm level database is comparatively 
exhaustive and includes mainly; 

* Farm physical and farm operator sociological profile. 

* Farm power and associated livestock. 

* Reliabi.litly of water and farmer's perception. 

* Use of tubewell waLer. 

* Area PlanLed/harvesLed. 

* Inputs use and cost. 

* Labour use and cost. 

* Cultural operations and cost. 

* Production/yield. 

* Farm output. 

* Farm income. 

Data Collection Procedures 

2.13 In general, the collection of baseline data has been 
carried out through two modes i.e. physical measurements arid 
interviews. A brief description regarding the aquisition of
 
different data is given in the following.
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2. 11 The data pertaining to cropped area, croppinrg pattern, 
c'ropp i n t watercourse command basi s have been deduceditensity on 

tlhrouiglh land use/crop survey 
 mapl) ing and physical observations. 
''liese data have been collected by Junior Agricul tLure Officers 
assisted by qua]ified Field Assistants. For developmen t of .and 
use/crop survey map, the plain-tabling is carried out by Junior 
Engineers (Agri.).
 

2. 15 Agro-economic and re la ted socio-economic dlaLa elaborated 
on fa'm level , have been col.ecte l .hrough intlelrvi ws with the 
snl o opera to rs. These data.a are col. .ected by Juniorefarm 
Ag ricut lure Officers exclusively. Chocking is done by the Senior 
osea;, rli Officer. 

2. 1f( Wat ercourse flow rate and conveyance efficiency data have 
boon eo I I c Led by Jun i or Engi noer's (Agri . ) assisted by Field 
Asisltants or Work Su pervisors wihL one labourer. The water 
measu'eiernts are carried out us i ng cu L-throat flumes by inflow
outfl1ow method. D)eputy Director (Ag ri.Engg) has been r'esponsible 
for c'ocking of meacurements. 

2. I 7 Besides the above essentially required and relaLed data 
III .o 1 for the pirpose of compatr ison have been col .ected from 
concr'O ned secondary sources. These data i nclude historical 
di scharge of channels and outlets frcm Irrigation Department/

Alluvial Channels Observation Project (ACOP) 
 of WAPDA, cropped
nir;, from T"r i gaL.ion Depa r tmentF/Re ve ntue Depar t.men t and crop
yields assessment data by the Statistical Wing of Agriculture 

Qijes tonnaire )esign 

2. 18 For" thie purpose of col lec ti on of data r'ef, 'di ng major
seci. on of agro-econom ic evaluatJion at, farm leveI., a specific
 
qtes L,iolirini re was designed. ''he piestionna ire was reviewed,

pro Lesled and 
modi fied in the light of the comments by the M&E
Special is. an(l the Consultants of the Project. The final and 
applied version of the quest ionnai e .is appended here as
 
Appendix-1.
 

2. 19 To car'r'y o t. the water flow measurements mainly r'egarding 
ac lia I di.scharge of watercourses and conveyance e fficiency, a 
dala collection format appended as Appendix-II, was used. 

l)lta Management. 

2.20 After- collection of al 1. the pertinent data these were 
checkod exhaustively in the field by concer'ned field staff and 
Senior' Research Officers.- After r'emoving any error' and omission 
through veri ficat.ion at site, the data have been checked and 
edited by the Headquarters staff (Junior Agricultu.,re Officer/
Resear'ch Officer) prior to entry on computer. 
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2.21 The evaluation (Baseline) data have been entered using
 
dBASE III+ software package after structuring the different
 
descriptive data set files, 
file linkage. Afterwards the 
carried out using the SPSS/PC+ 

as an archive, 
processing and 
package. 

transformation 
analysis have 

and 
been 

Data Analysis 

2.22 The plan of data analysis concentrates to presentation of
 
the information regarding the outcome variables and indicators 
such as cropping pattern, cropping intensity, production/crop

yields, farm income, watercourse discharge/conveyance efficiency 
etc. The Project outcome is expected to bring out the changes as 
effects in line with the Project's objectives including firstly,
 
reliable water supplies to the distributary systems and secondly

equitable distribution of water to the watercourses offtaking

from rehabilitated systems. The analysis would lead to assess 
achieved extent of the objectives, reflected by changes in the
 
magnitude of outcome variables/indicators under the influence of 
other independent factors/variables. As said earlier, the 
analysis will be based on "before and after" (Project 
implementation) comparison. 

2.23 The evaluation analysis plan is split up into two types
viz; exploratory analysis and advanced statistical analysis. The 
exploratory analysis will be carried out to reveal the simple 
structures and pattern in the data coupled with the purpose to 
detect errors before formal analysis, which might lead to
 
incorrect conclusions regarding both the range and distribution
 
of a variable and relation between variables. This part of
 
analysis includes mostly descriptive statistics elaborating
 
measure of central tendency, dispersion, proportions, frequency 
distribution, simple graphic presentations etc.
 

2.24 The advanced statistical analysis as mostly applicable for
 
the final impact evaluation (before-after Project) will be
 
.carried out to complement the exploratory analysis in relation to 
the validity of results, interpretation and inferences. The 
analysis will comprise the application of the methods such as 
significance tests, testing of hypotheses, correlation and
 
regression etc. However, these methods will 
be used keeping in
 
view their suitable applicability in accordance with the
 
availability and appropriation of requisite data sets.
 

Agro-Economic Evaluation
 
Institutional Setup
 

2.25 As noted earlier, WM&ED is conducting the agro-economic
 
evaluation of the ISRP-II in NWFP, Sind and Balochistan. The
 
collection of pertinent data for Chowky Distributary and Chowky
 
Minor (NWFP) is carried out by Mardan Regional Office. On Nagna
 
and Puran sub-systems (Sind) the data collection is the
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responsibil1.ily of Hyderabad Regional. Office. Similarly, for Kurak 
tnd Sibi. Branches of Nati Canal (Balochistan) the col.ection of 

dat~a is carried out by Quetta Regional Office. The technical 
staff as mentioned earlier, deputed for collection of all the
data in the three Regional Offices, is directly supervised by the
respective Senior Research Of ficers (I ncharge of Regional
Office), t;echnically and logistically. 

2.26 WM&El) functions under the administrative control of Chief 
Engineer, Planning and Invest i gal. ion, Planning Division, WAPDA. 
The Pr'oject Director of the WI'h&EI) on the overall, super'vises all 
t.he administrat ive, financial and technical activities for the
agro-economic evaluation of ISRP-I[ , in addiLion to the other 
pr'ojecls. At. Headquarters, he is assisted by a Director (Stat.)
arnd Depu ty Di rectors i.n various disciplines (Agri.Engg.,
Agronomy, Agri .Eco., Sociology, Statistics). The multi
di sci pl inary experLese avai labl.e in the WM&EI), are uti1 ized for 
the ISRP-II and other projects in hand, as needed in accordance
with the nature, scope and objec ive of various projects 
su bjected to monitoring and eva luat ion. 



3.01 This chapter describes the results of water flow below 
outlet (source discharge), delivery efficiency, time of irrigation 
per unit area and watertable depth as derived through physical
measurements on the eighteen selected watercourses of four 
distributaries included in the programme of I rrigation Systems
Rehabilitation Project. The data have been collected with two 
rounds of observations during a season and extend as a whole, over 
a period of 13 months from April 1991 to April 1992. Main purpose
of this activity is to establish bench marks for studying the 
effect of the project improvements on the equity and reliability of 
irrigation supplies at watercourse and farm level.
 

3.02 In accordance with the Agreement, the source discharge and 
delivery efficiency data were collected for three farms (one each 
in lead, middle and tail reaches) on each sample watercourse. The 
criterion was later on revised (August 1991) to six farms per
 
watercourse, i . e. , two in of the three
each reaches. 

3.03 Resu] ts based on tihe bench-mark data are presented in
 
Ta1)les 111-i to 15. Data given in these 
 tables represent the 
weighted (in case of discharge and delivery efficiency) and simple
(in case of time of irrigation and watertable depth) average of the 
reach-wise observations for the sample watercourses categorized
with respect. to head/middle/tail reaches of the distributary/minor. 
'he detailed supporting data by systems are given in Annexure-3 
(Tables 3.1 to 3.4) alongwith necessary identification codes 
(Appendix-ill). 'ie pertinent results regarding each distributary
 
are discussed below.
 

I C ho w k y S y s t e m
 

3.04 The results reported , in true sense, do not represent 
pre-project conditions as the rehabilitation works were almost 
completed prior to bench-mark measurements. The results for five 
study watercourses (3, including 1 already lined, in Chowky

Distributary and 2 in Chowky Minor-I) are derived from the data 
collected during the transition period April-October 1991 covering
Khari f 1991 crop season. These results are summarized in Tables 
Il1-1 to 4 and discussed below for the distributary and the minor 
separately. 

Source Discharge
 

3.05 Chowky Distributary: The source discharge shows variation 
during the observation period for the head (0.3-1.3 cusecs), tail 
l ined (0.3-1.4 cusecs) and the tail unlined (0.2-0.7 cusecs) 
watercourses (Table 111-2). The watercourses at head and tail 
reaches had been drawing respectively 10 and 58 percent less than 
the designed discharge during tile measurement period. This 
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indicates inequitable distribution of supplies between head and

tail reach of the distributary 
(Table III-i). The coefficient of
equity (2. 11 ) also indicates inequitable distribution as supplies
are supposed to be equitable when the coefficient approaches unity.Discharge at the two tail outlets is highly inequi table theas
ratio (Qm/Qd) is 0.85 in one case and 0.21 for the other. It isquil,o a complex system due to wide variation in out let, dischargewhich requires intensive measurements to arrive at, a reliable
est i mate of wat er supply at di fferent Lti mes during tie year.
 

3.06 Chowky Minor-I: The source discharge varied at Lhe middle 
(0.41-0.7 cusecs) and Lail (0.7-1.3 cusecs) watercourses. Variation
is quile apparent in the case of ta il watercourse (Table 111-2).
Coi pared with the designed discharge, average withdrawals during
the observation period remained 64 percent less at tie middle wat, r-coin rse but equal to designed discharge in the case of tailwaLercorse. The coefficient of equity between middle and tail
reach of the minor has been worked-out as 0.36 (Table III-1). Inti s case, inequity is applicable t.o middle reach watercourse only
as thie tail watercourse had actual discharge equal to the designed. 

l)elivery Efficiency
 

3.07 Chowky Distributary: 
 The delivery efficiency of lined
 
watrcourse remained higher than that of? the two un.1 ined by 9-10
 
perconlt. in head, 7-22 percent in middle and by 10 percent. in tail
reach (Table II-2). This shows that rehabilitntion of distributary

if combined with watercourse lining, more 
 water can be delivered to 
the farms. 

3.08 Chowky Minor-I: The results indicate delivery efficiency

respectively for the head, middle and tail reaches of the middle
watercourse as 8183, and 64 percent and the tail watercourse as83, 84 and 70 percent. The tail. reach of tail watercourse being
we] 1-maintained and shorter in length shows better results as
compared with the middle watercourse (Table 111-2). 

Time of Irrigation per Unit Area 

3. 09 1Chowky Distributary: Time of irrigation is influnced by 
lhe nucca discharge, soil texture and the field conditions, 
upe: i ficalI.y soil. moisture and levelness 
of field. The results
preseit,! d in Table I11-3 show higher values of irrigation time
(around ( hours and above) in different reaches of the samplewat.orcourses which are due to extremely low field nucca and outlet
di schIarge. Since, discharge at source is different during
irrigation it head, middle and tail reaches, the time of irrigation 
also varies. 

3. 10 Chowky Minor-1: The tail watercourse shows an increasing
trend from tohead tail reach, whereas the middle watercourse
 
belnaves in a different manner giving somewhat mixed type of trend
(Taihl e 111-3). Tail reach of both the watercourses shows higher
irrigation time due to low supply at the field nucca resulting from
the increased conveyance losses with the increase in distance.
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Watertable Depth
 

3.11 Chowky Distributary: Lined watercourse shows deeper 
watertable (13.85-15.52 meters) as compared to the unlined 
(2.92-11.13 meters) at the tail of the distributary. However, 
waterlogging is not a problem even on the tail of tail watercourse 
(Table 111-4). In case of further rise in watertable, tail reach of 
the tail unlined watercourse is likely to suffer. 

Table III-1
 

COMPARISON BETWEEN MEASURED AND DESIGNED DISCHARGES
 

KIIARIF 1991 

CHOWKY SYSTEM 

Outlet Discharge Percent
 
(Cusecs) mVariation 

- of Measured QM
 

Designed Measured from Designed --

Watercourse (Qd) (Qm) Discharge Qd
 

Chowky Distributary 

}lead 0.98 0.88 - 10 0.90
 

Tai l
 
Lined 0.92 0.78 - 15 0.85
 
Unlined 1.89 0.40 - 79 0.21
 

Mean 1.41 0.59 - 58 0.42 

C.E. a/ - - 2.14 

Chowky Minor-I 

Middle 1.45 0.52 - 61 0.36
 

Tail 0.95 0.95 0 1.00
 

C.E. a/ - - 

(Qm/Qd)
 
head or middle 

a/ Coefficient of Equity (Qm/Qd)
 
tail 

0.36 

http:2.92-11.13
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Tablr I11-2
 

RRACH-VISR DELI[VKRY EFFICIENCY OF MAIN WATKRCOURSE
 
KIIARIF 1311
 

CIIOWKY SYSTEM
 

CIIOWKY I)ISTRIIIUTARY 

I --- ~1 
tkDad Watercourse Tail Watercolires 

[Inl !,ir'dj n1J 

Distance Discharge Dist an(o Discharge Listanice 
Wit Pr- From At Source Effi- From Al Source Effi- F,o' 
course Source (Ciscs) c iency Source (r',secs ) c iency Source 
Reach (Heteoe) (% 
 (eters) ( (Neters) 

l 20 0.34 85 29, 51 6r)8 


PidlIe 1105 1.33 64 553 
 1.41 86 1502 


Tail 11502 0.45 64 76q 0.27 74 1908 


CIIOWKY MINOR-I
 

Middle Watercourse Tail Watercourse
 

Unlined 
 tlined
 

Dislance 
 Distance
 
From Discharge Ef fi- Fron Discharge 


'at rco,,rse Source At Source ciency Sour,:e At.Source 

Reach (Meters) (Cusecs) () (Hete-rs] (Cusecs) 

llead 462 0,65 
 83 161 1.26 


middle 898 0,60 8! 360 0.81 


Tail 1155 O,10 64 670 0.71 


Un irr
 

Dicharge 

At Source Fffi
(,"hsecs 1 cvicy 

() 

0.22 :
 

0, 13 79
 

0.6 74
 

Rffi
ci,.'ncy
 

(M]
 

83
 

84
 

70
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Table 111-3
 

TIME OF IRRIGATION PER UNIT AREA
 
KIARIF 1991
 

C11OWKY SYSTEM 

CIIOWKY DI. STRIBUTARY 

(flours/Ac re) 

Head Ta i ] 
Watercourses Watercourses 

WaLe rc u r se 
Reach Unlined Li ned Unl i ned 

[lead 8.00 6.09 6.96 

Middl.e 4.40 6.30 8.82
 

rail 6.97 8.02 6.22
 

CIIOWKY MINOR-i 

(lours/Acre) 

Middle Tail 
Watercourse Watercourse 

Watercourse 
Reach Urilined Unlined 

lead 6.36 3.57 

Middle 5.96 5.77
 

Tail 8.91 9.83
 

3.12 Chowky Minor-I: Watertable in the command of tail 
watercourse remained shallow (1.85- 2.43 meters) as compared to the
 
middle watercourse (6.50-8.23 meters). In case of tail watercourse,

the depth to watertable remained minimum at the tail (1.85 meters)
and maximum at the head (2.43 meters) reach (Table 111-4).
 
Although, watertable has not exposed any danger of waterlogging so
 
far but there is very little margin in case the watertable rises
 
further.
 

http:6.50-8.23
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Table 111-4 

WATER TABLE )EPTHI 

IIIARIF' 1991 

CHOWKY SYSTEM 

CHOWI(Y 1)1s'R IBUTARY 

Head Watercourse Tail Watercourses
 
Watercourse 
Reach 
 Un I ned Lined UnI ined
 

Head 8.23 15.52 11.13
 

MiddIe 8.84 15.22 4.93
 

rail 
 8.23 13.85 2.92
 

CIIOWKY MINOR-]
 

(MeLoers) 

Middle WaL, 
rcou rse ''ail Watercourse 
WaLercou rse 
Reach Unlined 
 Unlined
 

Head 
 8.23 
 2.43
 

Middle 
 6.50 
 2.23
 

'rail 
 8.23 
 1.85
 

II P u 
r a n S y s t e m
 

3.13 This sys:.em is represented by four watercourses, off-taking
two erch rrom Puran D)istributary and Puran Minor. The results
 prese nt.ed in Tables [.1-5 to 8 are based on the dala collectedduring tho period July 1991-March 1992, covering two cro) seasons,i.e. KhhariF 1.991 and Rabi 1991-92. As rehabi.iLationr work could notbe completed ini time, data collection schedu.e waF extended to 
cover Rabi 1.991-92. 
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Source Discharge
 

3.14 Puran Distributary: Variation in out]et discharge of tail
 
watercourse is more conspi cuous during Rabi season (1 .0-| . 7 
cusecs) . Ilead watercourse does not involve large variation in 
outlet discharge during the observation period (Table 111-6). 
The head watercourse is more privileged becauise of excess 
supplies during both the seasons (43 percent during Kharif and 
,62 percent during Rabi), compared with the tail watercourse with 6 
and 49 percent excess discharge during Khari f and Rabi, 
respectively. Thus, inequity is more prominent. during Kharif season 
(Table II-5). 

3. 15 Puran Minor: The source discharge at, the heid watercourse 
varied slightly (1.7-2.0 cusecs) during Kharif but remained almost 
constant (2.0 cusecs) (ltrring Rabi season. In case of tail 
watercourse, the outlet discharge varied (1.8-2.5 cusecs) during 
Khari f and remained constant. (2.2 cusecs) during Rabi season 
(Table 111-6). Also, the head watercourse was observed drawing 
excess water than its designed discharge by 53 percent during 
Kharif and 73 percent during Rabi season (Table II-5).As designed 

Table ITI-5 

COMPARISON BETWEEN MEASURED AND DESI (GNED DISCHARGES 

PIURAN SYSTEM 

1 I 
Outlet Discharge Percent Vari

(Cusecs) ation of Mea- Qm 
sured front I)es- --

Measured (Qm) igned Discharge Qd 

Water- Designed Kharif Rabi Kharif Rabi Khari f Rabi 
course (Qd) 1991 1991-92 1991 1991-92 1991 1991-92 

Pu ran 
Disty 

Head 1.75 2.51 2.83 43 62 1.13 1.62
 

Tail 0.94 1.00 1.40 6 49 1.06 1.49
 

C.E. - - - - - 1.35 1.09 

Puran 
Minor 
[lead 1.18 1.80 2.04 53 73 1.53 1.73 

Tail N.A.a/ 2.03 2.23 - - 

"_ Not Available with the Irrigation Department. 
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dischargc was not available for tail watercourse, no such
comparisoi, could be made. 

Delivery Efficiency
 

3.16 Puran Distributary: 
 The delivery efficiency of headwatercourse, in its head, middle and tail reaches, is worked-out73,55 and 58 aspercent respectively, during Kharif and 78, 65percent during Rabi and 64season 
of 

(Table 111-6). Low delivery efficiencyhead watercourse in middle reach is due to higher elevationthe fields being irrigated directly from 
of 

terms of the main watercourse. In
delivery efficiency, 
it can be regarded as 
an average

watercourse.
 

3.17 Regarding tail watercourse, 
the command area 
is located 3-6
feet higher than 
 the watercourse 
 bed level.
irrigated by lifting water 
The fields are 

at different points ol
watercourse, using camels in 
the main 

capacity in middle 
head reach and diesel pumps of varyingand tail reaches, thus giving an extra costthe farmers. Water from the tooutlet flowslifting point and under 

under gravity upto the pressure onwards 
upto the
discharge fields. Theat farm nucca is dependent
source and 

on the type of water-liftingfurther the capacity in case theSo, working-out source is mechanical.conveyance efficiency of the watercoursea peculiar condition under suchmakes no sense. However, to represent theexisting conditions, water supply
and presented in Table 

at farm nucca has been computed111-6. Results obtained duringseasons show water the two cropsupply at the farm nucca with camel-lifting(0.3 cusec) in head reach and mechanical 
pumping (0.7-1.1 cusecs)
in middle and tail reaches of the 
watercourse.
 

3.18 Puran Minor: The delivery efficiency of head watercourseworkS-out as 77, 76 and 52 percent during Kharif andpercent during 82, 74 and 60;.bi season, respectively, 
for the head, middle and
tail reaches 
(Table 111-6). It 
is low for Kharif season.
 

3.19 
 The service area of tail watercourse starts from point
located 1174 ameters below 
the outlet on
such, the main watercourse. Asreach-wise 
division 
of this watercourse 
(main)
carried-out has been
by excluding 
the blind
delivery length (1174 meters). Theefficiency of this watercourse in its head, middletail reaches, is worked-out as 66, 63 and 
and 

during Kharif and 67, 
69 percent, respectively,

67 and 62 percent during Rabi season (Table111-6). Seasonal efficiencies 
are comparable 
but low for the upper

reaches.
 

Time of Irrigation per Unit Area
 

3.20 Puran Distributary: 
 An overall view 
of the results
regarding head watercourse 
from head to tail 

is that time of irrigation increasesin both the crop seasons. It is a reflectioni nequi ty at watercourse ofcommand level. The tailshows watercoursehigher values of iri'igation time in headbecause of reach mainlylow capacity of camel-lifting practised in that reach(Table TI-7). It represents very peculiar conditions. 
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Table II1-6
 

REACII-WISE DELIVERY EFFIIC[ENCY OF HAlN WATERCOURSE 

PIURAN SYSTEM
 

PURAN I)] STRI BUTARY 

lead Watlercourse Tai 1. WaLercourse 

Un] ined UnI i ned

1Di scharge (Custcs) 

1)i LLance isLance 
Fror, Discharge l'" i - From 

l) At Farm 
Nucca(after


So IIvce AtL Solirce c i oely Source water
(HoeLers) (C'usecs) (%) (Meters) AL. Source lifting)Wa Le I'-


Co ise Kh 10lh R Kl I? Khh R li R 
 Kli R 
Roach 91 91-92 91 91-92 9.1 91-92 91 91-92 91 91-92 91 91-92 

I',id 823 568 2.60 2.85 73 78 556 556 10.89 1.00 0.30 0.30
 
,,/ b/
 

i dle 1657 1158 2.31 2.75 55 65 
 1387 1258 1 .13 1.66 0.87 1.121 

Tail 22G5 1.706 2.58 2.93 58 64 1991. 1991 10.99 1.38 0.65 0.87 

PIORAN MfNOR 

Head Watercourse Tail. Watercourse 

[Jni ied / Jinl i ned 
1)i S.latic e Dist-a11ce
 

From Discharge Ef F iU--
 From Di.sclarge Effi-
Source At, Source ci ency Source At Source ciency

( e.ers) ((Cusecs) (%) (MeLer s) (Cusecs) (%)


WaLe I.
,:ouUr'MS 0 Ihi I? 
 R Eli PIh 101 I? li IR Kh R1earli 91 91-92 91 91-92 91 91-92 91 91-92 91 91-92 91 91-92 

1 17,1+ 117,1+II'd ,11 
 358 1.75 2.00 77 82 
 712 712 1.79 2.19 66 67 
117,1+ !174+!1i ddlIo 858 889 1.70 .2.08 76 7,1 1.135 1474 2.15 .15 63 67 
I 17,1+ 117.1+' iI 1:3041 1279 1 .95 2.02 52 G0 2239 2092 I .97 2.15 69 62 

a/ In o lveIe I i ' .i g of waLer u.ing camels. 
h / Wal,' 1ift, ing is done by diesel pumps. 
'/ The service area starts beyond a distarice of 1171 me.Lers (main waLer

COlr'.Se) fromt Lhe ouL et,. So, reach-wise division o I the watercourse 
has been carried-out, beyond i l.s 1)1. ind leng Li (11 7,4 11). 
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3.21 Purari Minor: The time of irrigation has an increasing 
t relld from head to Lail reach during boIth the seasons., fn case of
 
tail watercourse, 
 the head reach shows higher irrigation Lime due 
to low nucca discharge and Lhe f iold conditions (soi I moi sLure and

Ievo1ness of field) prevail ing 
 at. the tLime of measurements
 
(Tai 1e I 1-7).
 

Table 11 -7
 

TIME OF IRRIGATION PER INIT AREA
 

PURAN SYSTEMH
 

Pl)lRAN )1STRIIIIUTARY 
(Hours/Acre) 

Head Watercourse Tail Watercourse 

Watercourse Kharif Rabi Khari f Rabi.
 
Reach 1991 1991-92 1991 1991-92
 

Head 2.55 2.13 6.00 
 7.00
 

Middle 2.82 3.:<5 2.93 3.42
 

Tail 3.53 3.82 2.96 
 2.97
 

PURAN MI NOR
 

(Hours/Acre) 

Head WaLerco i rse Tail. Wa.ercou rse 

Watercourse Khari f Rabi Khari f Rabi
 
Reach 1991 1991-92 1991 1991-92
 

Head 2.95 3.49 5.41 4.72
 

Middle 3.21 3.22 :.34 2.32
 

Tail ,1.09 3.94 .20 3.29
 

WaLert.able lDepth 

*.22 Puran Di sLribuLary: Waler tnh.e tfl Li e (Ollllnand of head 

waterroiirse was observed as 4.50 
meters dur ii, (Kharifand 5.06-5.69
 
meers during Iabi 
 season. In case of tail. watercourse, the 
waIor,tab]e remained at a deeper level (9.10 meters) during both the
 
Seasons (Table [T[-8). There is neither a problem of waterlogging 
on the studnly watercourses, nor any significant contribition to crop
watl or r'e r i.remenLt, s. 

4 
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3.23 Puran Minor: Watertable at the head watercourse remained 
within the range of 1.66-1.92 meters during the observation period
showing some improvement during Rabi season. However, tail 
watercourse shows some reach-wise variation of 1.31-1.36 meters 
during Kharif and 1.58-1.82 meters during Rabi (Table 111-8).
Khari f crops, especially deep-rooted on tail watercourse, are 
likely to suffer in growth and production. 

Table 111-8 

WATER TABIE DEPTII 

P U RA N S Y S i E H 

PURAN I) s'TR I BIITARY 

(Meters) 

Head WaLercourses Tail Watercourse 

Watercourse Khari f Rabi. Khari f Rabi 
Reach 1991 1991-92 1991 1991-92 

hlead 4.55 5.69 9.10 9.10. 

Middle 4.55 5.06 9.10 9.10 

Ta i1 41.55 5.06 9.10 9.10 

PURAN MINOR 

(Meters) 

Head Wa terrcouir-ses Tail Watetr'coirse 

WaLercourse Khari f Rabi Khari f RaIi 
Reach 1991 1991-92 1991 1991-92 

Head 1.66 1.81 1.31 1.82 

Middle 1.66 1.92 1.36 1.58 

'rail 1.62 1.92 1.36 t.82 

http:1.58-1.82
http:1.31-1.36
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III N a g n a S y s t e m 

3 .21 Five watercourses (qi 1h two al. ready 1.ined unler some other 
p rog ramime ) off- 1aling froin Nagn T)ii s tributary have been studied.'['ho resul Ls as derived from tlme Iaita col.lect ed during the periodJune 1991-March 1992 (Kharif 1991 and Rabi 1991-92) are presented
in Tables 1I1-9 to 12. 

Source ) ischarge 

3.25 An overa 11 view of the 'esiml Ls i idicale s-. ight vari ation in.son *ceo d ischarge of the sample water-coimrses during the observation 
per i od (Table J I 1- 10 ) . Wa Le rcour s s in head arid ta i I reach of thedist.ri butary hnd been drawing excess supplies than their designed
d i sha rge hy I 9-57 per'cent dur.ng KIhari f and 46-69 
 percent duringRalli season. The coefficients (0.95 for Kharif and 0.86 for Rabi)
i nd i c a L.e some i nequit y between tihe hend and tail 
 reach of the
 
dist. ribut,ary (Table I11-9).
 

Tabe 11 1.-9 

CO()OPAR [SON BETWEEN MEASURD:I) AND DES I GNE) )I SCIIAIGES 

NAGNA S YS TE,M 

O let.1e l)ischarge Percent. Varia
Cisec-s) t. ion of Measu - Qmn 

red from Desi- __
Measured (Qm) gned Discharge Qd 

W a Lor-- Des igmned Khari f Rabi Khari f Rabi Kh'ar1i f Rab1)icourse (Qd) 1991 1991-92 1991 1991-92 1991 1991-92 

N~umgna
 
i_ s,t____F,

limied 1.69 2.57 2.43 52 4,4 1 .52 1 .44Unlined 1.03 1.50 1.52 46 48 1.46 1.48
Mean 1.36 
 2.03 1.98 49 46 1.49 1.46
 

Mi dd I e
 
Linel 3.04 2.91 
 2.84 
 -4 -7 0.96 0.93
Unl inled 1.85 3.74 3.50 102 89 2.02

Meann 2.44 3.32 3.17 36 30 

1.89
 
1.36 1.30
Tail 1.34 
 2.11 2.27 57 69 
 1.57 1.69
 

(. . - - 0.95 0.86
 

1)el ivery Efficiency 

3 . 2( Compared witl the unlined, tIhe delivery efficiency of linedwalercourses remained higher d.ring the observation period(Tal e 111-10). The difference is low (only 2 percent) in the case 
of head I ned and unlined walercoumrses when compared for Rabi 
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season. Its reason is good head-reach efficiency (88 percent)

achieved 
by the head (unlined) watercourse as a result of silt
 
removal and proper maintenance.
 

3.27 Delivery efficiency 
during the two seasons remained

comparatively high 
in tail reach of head lined and low in middle
 
reach of middle unlined watercourse. It is due to low (in case of 
head lined watercourse) and high (in 
 case of middle unlined

watercourse) elevation of the sample fields which were being

irrigated directly from the 
main watercourse.
 

3.28 The tail watercourse of this system runs from its head totail with the bed level about 4-5 feet below ground surface. Toprovide irrigation to the highly-elevated fields, water is lifted 
at various places on the main watercourse using camels and diesel 
pumps in head reach and only diesel pumps in middle and tail 
reaches, thus giving an 
extra cost to the farmers. As mentioned

earlier (para 3.17), working-out the delivery efficiency 
of this
 
watercourse under such peculiar conditions makes 
no sense. However,

the existing water supply at farm 
nucca has been worked-out and

presented in Table 
IIf-10. Results during the two crop seasons show
 
water supply of 1.4-1.5 cusecs in head 
reach (with animal-lifting

and mechanical pumping) and 1.8-1.9 cusecs in middle and tail
 
reaches (with mechanical pumping).
 

Time of Irrigation per Unit Area
 

3.29 While looking at the results 
(Table III-1l), an increasing

trend 
from head to tail reach can be observed during both the
 
seasons, except for some deviations mostly in 
middle reach, reasons

of which mainly pertain to field nucca discharge and the field
conditions (soil moisture and levelness of field). Also, the 
time

of irrigation has increased during Rabi 
 compared with Kharif
 
season. Results clearly show 
that the tail farmers are at a great

disadvantage compared head
with farmers in terms of time of
 
irrigation per unit area.
 

Watertable Depth
 

3.30 Watertable at the two head 
watercourses remained 
shallow

(1.63-2.12 meters) during the observation period, as compared with

the middle (1.90-3.00 meters) and tail (4.30-4.50 meters)

watercourses. 
 Watertable fl.uctuations during the two seasons

(Rharif and Rabi) are prominent in head watercourses with the lined

(1.85-2.12 meters) and unlined (1.63-1.82 meters). Regarding middle
 watercourses, the watertable was observed 
relatively deeper at the
 
unlined (3.00 meters), as compared with the lined (1.90-2.12
 
meters) watercourses (Table 111-12). In case of further rise

watertable, head watercourse farmers are likely 

of
 
to hit first by
 

waterlogging.
 

http:1.90-2.12
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111-14
 

Table [11-10
 

RRACH-WISE DEIJVERY EFFICIENCY OF MAIN WATERCOURSE
 

NAGMA SYSTEM
 

Head Vatercourses 
 Tail Watercourse
 

Lined Unlined UnIined
 

isc harLe (Luse

Distance Distance Distance 
 At Farm
 
From Discharge Effi-
 From Discharge Effi-
 From Nucca(after
Source At Source ciency Source At Source ciency Source 
 At water
(Heters) (Cusecs) ( (Heters) (Cusecs) 
 (%) (eters) Source lifting)


Water
courso Xh R Kh 
 R Kh R Kh R Kh 
 R Kh R Kh R Kh 
 R Kh R
Reach 91 91-92 
 91 91-92 91 91-92 91 
 91-92 91 91-92 91 91-92 
 91 91-92 91 91-92 9l 91-92
 

ilead 536 329 2.58 2.44 85 90 579 538 1.50 1.55 77 88 
 48l 487 2,08 2.28 1.40 1.51
I 
Middle 1509 1509 b/ c/2.65 2.40 76 67 1219 40 1.50 1.55 67 67 
 - 1304 - 2.30 - 1.921 

b/Tail 2221 2221 C/ c/I
2.48 2.40 76 78 1853 1687 1.49 1,45 56 51 11304 1304 2.15 2.13 1.83 1,80
 

Riddle Vatercourses
 

Lined 
 Unlined
 
Distance
 

Distance 

From Discharge Effi- From Discharge Effi-

Source At Source ciency Source At Source 
 ciency

(Neters; (Cusecs) 
 (%) (Heters) (Cusecs) (%)


Water
course Kh R 
 Kh R Kh R Kh R Kh R Kh R

Reach 91 91-92 91 91-92 91 91-92 91 91-9291 91-92 
 91 91-92
 

Head 1046 355 2.94 2.88 88 
 93 974 974 3,89 3,52 83 79
 

Middle 2036 2036 2.85 
 2.80 74 65 1637 3.65
1637 3.40 60 57
 

Tail 3090 2870 2.95 2.80 68 
 66 2824 2840 3.69 3.50 75 71
 

__j&Involves lifting of vater using camel and diesel pumps.
 
b/Farms 
inmiddle and tail reaches are irrigated from the same
 

nucca located at a distance of 1304 meters on main watercourse.
 
c/Involves waterlifting through diesel pumps.
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'['able111-l 

'rTME OF IRRIGAI'1ON PER UNIT AREA 

NAGNA SYSTF (Hours/Acre)
 
F-
 --- I1Head Middle Tail 

Wa I.e rcou rses Wat e rmou rsp s Watercourse 

Li ned Un 1 ned I, i nedWnl I Un I i nod Unl inedI.r
uotirse lba i f Rabi Khari'. if ia I Kh:r I f Rab i. Ihari F 1?a,i Kharif RabiPearli 1991 91-92 1991 191-92 1991 91-92 199 [ 91-92 1991 91-92' 

l! ito 2.15 1.06 2.28 I .1. 2.16 1.15l 3.93 2.08 3.96 4.30 

Middle 1.93 2.51 1.47 3.55 2.29 3.33 1.5,1 1.65 - 3.47
 

'l'iI .1.58 5.69 3.07 
 3.6I4 2.1G 3.13 1.23 3.04 3,45 5.13 

Table II[-12
 

WATER I TABILE )EPTII
 

N A G N A S Y S T E H
 
(Meters) 

liead Middle Tail
Watercourses Watercourses Watercourse 

Li ned Unl i ned Li ned Un 1 i ned Unlined 
Wa te rcCrse Ihari FRabi Kharif Rabi liharif Rabi abib 0 Kharif Rabi 
Rern:Ih 1991 91-92 1991 91-92 1991 91-92 1991 91-92 1991 91-92 

Herad 1.85 1.98 1.82 1.63 1.90 2.06 3.00 3.00 '1.50 1.37 

Middle 1.90 2.12 1.82 1.63 1.90 2.12 3.00 3.00 4.50 

Tail 1.90 2.12 1.82 1.63 1.90 2.07 3.00 4.503.00 1.50 

4.30 



IV N a r i S y s Len 

3.31 'This system is marked].y differon. from carral-irr igalted areaso r I1,rja b and S i nd as sma 1l port. i on o f the commanded areac(ropjOad in a crop is season which i s rasually confi ned Lo one or tworeaches This syst ,em is represerat.mI by Four, sLaidy wai.e rico rses offt.aktirg t.wo each 
 from Si hi an(d luralk branches. The rs ltIi.s presentedin 'lTahils [1-13 Lo 15 are based o l Lhe data col le(t.ed airing

period ,Jimne 1991-April 1992 cove'i ilg Khar'if 199.1 

the
 

S, nsons. Observatl. ion and Ralhi 1991-92
period was ('xtended to cover Rab i 1991-92 asmr 1p)lI itat. ion works werme not. taken II ) in Lime. 

S3.12 As the cropped area served hv wat.ercotarses ira Nari s ystem isclranrar rol seonson to season, the cri terion ias been adopted with.o:re mod ificaLiotis. Liengt-li of earl wat.ercourse was equal ly dividediut t hreie, reaches by including tie )i irad length, as, with
sir i r t. i rag of L he cropped area, 
the
 

Lhe watercotarse lengiti al so changesr roI seIs o I Lo season T1ie Cotnd i 1.i.on to cover 6 farmswa;ILe,c' o II s rI e peren u] f 1.1.l ed even i f Llre en. i re croppel area was

confined to sing te 
 reach. 

Sorrce i) ischarge 

3 . 33 Sibi Branch: Te Lwo shlidy watercourses bifaarcati e into Lwobrnnclaes immediately bel.ow tie toa . let.. Water from out.let , is allowed
to Plow i n to Lhe two 
 branches si mu taneously al] t.he time. So,comarat. ively larger branches, i.e. left branch of wat ercourse OT-6and rigirt branch or watercourse OT-7, were selected. .1 L is addediha L no watercourse off-takes from head or middle reach of the(I istl. r jbuLa ry. 

3.3,1 The otL.ioel d.ischarge of t.he two tail watercorses (()T-6 andOT-7) shows a variation of 3-,1 caisecs during Khari f and 2.4-3.4r(ses during Rabi seasons, indicat ing that irrigation supplies atire two waLtercourses remained low during Rabi. as compared withMianp j season (Table 111-14). Compared with Lhe designed di.scharge,wiLhdrawa1s during the observat. ion perLod remained 22-25 percentless at. L.he tail. watercourse OT-6 and higher (by 28 percent duringhari f) at t.he other Lail wat.ercotarse OT-7 (Table 1 1-13 ). Thus,)(- tla i 1 waL-e rreotrse had been drawi ng excess water at. t.he cost of

ot.lior Lail watercourse.
 

3 . 35 . R r ak 11rnch: The ta i 1. wal .e rcotrse bi fi rca Les i rI to two
brn achaes at. a dist.ancf, of about- 30 met.er's below tihe outleI.. Waterfrom I(e onl lot. i s a] l.owed to flow in to the two branchesSMaa I, ime. So, at thethe right branch, h-,ing comparatively l.arger, was 
s,e el. d for neasurements. 

3 .36 The soure discharge of the Middli.e wate rcoaa rse remained atI1, cusecs duiring both the seasons. However, Lhe out.l]et. dischargeof tail wat.ercourse shows variaLtion of 0.9-1.5 cusecs dar~i ng Kharifand reanai ned at 1 .3 cusecs during Rabi season (TableI 1 ,1-14).Also,the middle watercourse had been drawing 89-96 percent excess(ag airist its designed discharge) during Ihe observat.ion period. Thecoefficient, of equity worKs-out as 1.99 (lKharif) "arad L.96 (Rabi) 
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which indicates the inequitable distribution of supplies between
 
the middle 
and tail reach of Kurak branch (Table 111-13). Tail
 
watercourse 
received almost equal to designed discharge but the
 
inequity has resulted from excess supplies drawn by the middle 
watercourse.
 

Table 111-1,3 

COMPARISON BETWEEN MEASUUID AND DES IGNED DISCHARGES 

NARI SYSTEM
 

Outlet Discharge Percent Vari
(Cusecs) ation Mea-of Qm 

sured from Des- __ 
Measured (Qmn) igned Discharge Qd 

Water- Designed Kharif Rab i Khari f Rab:i Khari f Rabi
 
course (Qd) 1991 1991-92 1991 1991-92 1991 1991-92
 

Sibi
 
Branch
 

Tail 
(OT-6) 4.51 3.54 3.37 - 22 - 25 0.78 0.75 

(OT-7) 2.35 3.00 2.35 28 1.28
0 1.00
 

Branch
 

Middle 0.74 1.40 1.45 
 89 96 1.89 1.96
 

Tail 1.33 1.26 1.33 
 - 5 0 0.95 1.00 

.E -  -- 1.99 1.96 

Delivery Efficiency
 

3.37 Sibi Branch: The delivery efficiency measurements at the
 
watercourse OT-6 were restricted to head and tail reaches during
Kharif and only tail reach during Rabi season. At Lhe watercourse 
OT-7, the measurements were confined to tail reach during Kharif 
and middle reach during Rabi season. In other reaches, observations 
could not he taken as no wasarea cropped on those reaches. The 
delivery efficiency of watercourse OT-6 has been worked-out as 77 
and 70 percent in head and tail reaches respectively, during Kharif 
and 76 percent in tail reach during Rabi season. Achievement of
 
good tail-reach efficiency (76 percent) during Rabi season is due
 
to watercourse cleaning carried-out in October 1991 (just before
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labi season). Res.ulLs regarding watercou rse OT-7 show deliveryefficiency of 71 percent in tail duringr'oach Kharif and 81 percent
in middle reach during Rabi season (Table 1.1-14), 

3 .38 Kurak Branch: The delivery off iciency measr'emenlts at the
middle wat.ercoirse were confined to midd le reach during Khari ftai treiaci di li r illg RI.[) i season A I. 

and 
. t~he i1 wamt o OL I'se f theobserva tions we r'e recorded for" all.the Lbhree rea ches during KharifIu. restLi'ic.edtlo only tail. diu''each ring Hab i. season due t;o nonoxipt, once of cr'ops in Lhe other- Lwo reaches. Del ivery efficiency

imiddle waLercourse is worked-outL as 71 percent in middle reachdiriu I.!irif and 81 pe'cerrt in Ltai, reach during i al i season.Ach ievement of good tai I-reach ef'ficiency (81 percent) during Rabis.,,sohi is at.tribuitable to the wat.ercours cleaning done (in October
1991 ) prior to the start or measuremeont.s dur Season.rig Rabi Thedel ivory efficiency of Lail waLercoiirse works-out as 88, 82 and 68 
pI rc'n I, respectively, in its head, middle and t.ai l reachesdur rring l{liari f and 78 percent, in the tLai. reach during Rabi season
(lab-le II-l). These efficienc es can be rated as normal. 

Time of rrigal ion per Unnit Area 

3.39 S ibi Branch: IResu l.s rog: r'd irigt Sil)i Brancl wat.ercour.ses 
arei'o c osl. raine(d due to res trict.ed cropped ar'ea (mos tL y con finedWo single that. hadreach ) Loo been shift.ing from one reach tothe nl.ho r on seasonal basis. As a result, obser'vat.i ois couldniL ), taken for" the un-cr'oppod reaches of the wal er(ourse. Onthe Li-; is of hLe daLa col.lecl.ed, the resul ts show t. ime ofirrigat ion for wat:ercourse OT-6 as 3.95 and 1.55 hours per acrehead anrd tail reaches, respectively, during 

in 
Iharif and 1.55 hours 

prr acIe in Lail reach during Rabi season. In heq'd roach, more t.imehas boon consuiied lue to unl evel field cord i. .ons and h ighalpl ica. ion r'at.es. Sli= I arl y, i.n case o f watLe rcours OT-7,observat I. ons were restricted to Lai reach (2.51 hours per acre)during Khavi f and middle reach (I . 60 hours per acre) during Rabis-(ea.orI (Tal.b.e I. 11- 15 ) . Middle and Lail reach di ffer'ences are 
undersltarndable in this case. 

3.40 KIurak llranch: ?.esuI ts ilr r'espect. of wa te'cour'sos under
 
lti r'a1% rranch are facing similar type of si Iuat i on due L.o the
r',ason: as explained earlier under' 
 Sibi branch. Observal.ions at themi tdl e wat.ercourse were confined to middle reach (2.39 hours acre ) dur inig Khari f and tail, reach 

per
( 3.63 hours per acre ) duringIlal i sea son ( Tab.le I I..1-15 ). Regard ing t.ail watercourse, resul Lsduring RhariF season indic ate an incr'easing t.rend from head t;o tail
reach wlei lI, during Pabi seaon, observations were restricted toonly lail reach (4.18 hours 

from 
per acre). Increase in irrigation timehead to ta i 1 is usual as discharge at field nucca decreases

due Io increased convcyance losses wit.h tLhe i.ncrease in dii.s t.a.nce 

WatterLa hoefIeptlh 

3 . I I Commanl area of the sampl e wat.eicciirses 
deeo p wrtl.er.able mosL.1.y below 9 me t crs for S.ib:i and 
case of Rurak branch wa tercour.es. 

was 
I. 

under'lain 
meto rs .in 

by 
the 

5 
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Table [11-14
 

REACII-VISE DRLIVERY RFFICIENCY OF MAIN WATERCOURSE
 

NARI SYSTEK
 

S lT BRANCH
 

Tail Watercourses 

Unlined (OT-6) Unlined (OT-7)
 

Distance Discharge Distance Discharge
 
From (Cusecs) Effi- From (Cusecs) Effi-


Source ciency Source cLency
 
(Meters) Source Bifurcation (%I (Meters) Source Bifurcation (1)


Watwr- -______ _

course Kh- It Kh- R Kh- R Kh- P Kh- R Kh- R Kh- R Kh- P. 
Reach 91 91-92 91 91-92 91 91-92 91 91-92 91 91-92 91 91-92 91 91-92 91 91-92 

lead 778 a; 3.08._a; !,50 a; 77 at a; a a a/ a; a/ al a/ 

a -idal l it I j 6143 j 2.35 &; 1.59 81*I IA a; aA 

Tail 8020 11440 4,00 3,37 2.30 1.65 70 76 9081 a; 3.00 a; 1.48 a; 7! a; 

KURAK BRANCH 

Middle Witercourse Tail Watercourse
 

Unlined Iln!lned
 

Distance Discharge Distance Discharge 

From at Effi- From (Cusecs) Effi-
Source Source ciency Source ciency 

Water -
(Meters) (Cusecs) (%) (Meters) Source Bifurcation (%)

7_ R 

course K - R Kh- R Kh- R K h- RKh- Kh R R 

Reach 91 91-92 91 91-92 91 91-92 91 91-92 91 91-92 91 91-92 91 91-92 

0. 92  0. 78  [lead at a;_j ! _A 820 a; 88 

Middlet3677 a; 1.40 __a; 71 a 1296 a, 1.48 at 1.10 lIj 82 

Tail a; 5875 ?j 1.45 81 12645 2117 1.25 1,33 0.85 0.88 88 78 

a/ Observations could not he taken due to non-existance of farms inthe reach,
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Table .I1-15
 

TIME OF IRRIGATION PER UNIT AREA 

NARI SYS''EM 

(Ilou's/Acre) 

SJBI BRANCH KURAK BRANCHI 

Middle TaiI'Pail Watercourses Waercourse WaLercourse 

Un I i ned Unl i ned hinl i ned Un.1 i ned 
(OT-6) (OT-7)

Wa . r
cou rse Khari f Rabi Kharif Rabi j Khiarif Rabi 1(hariflRabi
Reach 
 1991 91-92 1991 91-92j 1991 91-92 1.991 91-92 
He,-ad 3.95 / ,/ / i, , 2.09 i / 

Middle i a/ a 1 .60 2.39 a/ 3.36 J a/

L'aiJ. 11.55 j1.55 I 2.5 nJ a36 I j 18L I I I I 

Observations could not be Laken due to non-exi stanco 
of farms in the reach. 



CIIOWKY SYSTEM
 

4.01 This Chapter presents the information and results 
regarding the agro-economic conditions of the baseline study of 
one of the four distributary systems. The agro-economic baseline 
data package and results derived thereof, consist of two types of 
compiled presentation. The first. relates to watercourse commands 
and the second concentrates to farms. The prominent indicators of 
Watercourse command level are cropped area, cropping pattern, and 
cropping intensities, which have been collected for two crop 
seasons (Kharif-90 and Rabi 90-91).
 

Results at Watercourse Command Level
 

Cropping Pattern and Cropping Intensities 

4.02 It is postulated that the increased and ensured irrigation 
supplies with the improvement in reliability and equity in 
irrigation water supply will bring favourable changes in cropping 
pattern and cropping intensity. The positive shifts in Cropping 
pattern and cropping in.ensity is expected through increase in 
cropped area as a result of additional supplies. The incremental
 
cropped area generated by the project developments is to be
 
recorded in the context of concept to evaluate the changes. For
 
these reasons a Baseline for cropping pattern and cropping
 
intensity has been established.
 

4 .03 The crop survey data at watercourse command level have 
been gathered through physical observation and mapping as one of 
the components of the agro-economic impact study. As mentioned 
earlier, due to delayed commencement of the evaluation study the 
field data collection could be started in February, 1991 on this
 
system, consequently the crop acreage data for Kharif-90 could 
not. be physically measured and therefore the same have been 
obtainu:d from the Provincial Irrigation Department. However, the 
said data for Rabi 1990-91 was recorded through physical 
measurement-s (Plain 'Table mapping techniques). 

4.04 Cropping pattern: The cropping pattern shows the farm 
progressiveness in relation to the extent to which the cultivated 
area is put under different crops on priority basis. Cropping 
pattern reflects the particular agro-climatic zone and the water 
supply situation. Other factors which influence farmer's choices 
of cropping patterns are degree of control of irrigation
 
supplies, home consumption need, soil conditions, farm size and 
tenure status, market demand and location of market. Broadly, 
chowky system represents wheat-maize cropping pattern.
 

51?
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• .05 The cropping pattern by channel (Chowky Disty, and 
Mi nor-I ) reach is shown in Table IV-1 and Figure IV- L to IV-I,whereas the detailed information by watercourse is given inAnnexure-4, Table 4. 1. The data marifest that the head reach of
Chowky Disty is dominated by orchards, maize and sugarcane,
occupying 30, 27 and 12 percent of CCA, respectively. The tail
reach of disty, presents considerably, less area specifically,

under sugarcane ( 3.36 percent ) and orchards ( 9.71 percent)
conpared wi th head reacn . Whereas wheat area i n tail reach is
significantly higher against that in the head reach of the

distributary. The reduced share of crop acreage specificatly, of
the high delta crops (sugarcane and orchards), in the tail reach
reflects the inequitable irrigation water supply at lower reach.
Further the increase of area under wheat at tail watercourses is
due Lo the land available which is restricted at head because of 
prsence of perennial crops (orchards & sugarcane). 

,4.06 Chowky inor-I's results reveal that though the sugarcane 
area at tail reach is higher by a difference of 10.4 percent but
cropped area of all other crops is less as compared with that of
mildle reach. The other feature is that probably due to less
reliability of suppliess at tail reach there is no area under 
orc ards. 
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Table TV-i
 

CROPPING PATTERN BY CHANNEL REACH 

CIOWKY SYSTEM
 

Chowky Disty a/ Chowky Mr-1 b/ 

Overall 

Over Over Chowky 

Head Tail all Middle Tail all SystemSeason/Crops 


Kharif-90
 
31.57 25.64 1.2.58
Sugarcane 12.15 3.36 5.05 21.13 


9.71 11.02 - 6.25 10.97
Orchards 30.39 13.70 

5.14 5.05
Tobbacco 23.84 0.49 5.00 9.06 

27.07 21.19 22.33 29.39 27.23 28.45 24.57
Maize 

0.70 1.61 1.43 1.35 1.70 1.50 1.49
Fodder 


4.65 4.80
Minor Crops 5.73 5.73 5.58 2.51 	 3.44 


Sub Total: 99.13 412.09 53.09 74.46 65.15 70.42 59.47
 

Rabi 90-91
 
44.45 39.82 47.55 40.74 44.60 41.57
Wheat 20.54 


7.22 12.80 9.63 6.82
Fodder 6.44 4.91 5.21 

31.56 25.64 12.58
Sugarcane 12.15 3.36 5.05 21.13 


9.71 11.02 - 6.25 10.98
Orchards 30.39 13.70 

0.22 8.33 6.76 6.21 5.91 6.08 6.51
Minor Crops 


91.01 78.46
Sub Total: 69.74 70.76 70.54 93.13 92.20 


1.56.16162.62 137.93
Grand Total:168.87112.85 123.63 167.59 


a/ One sample watercourse in head and two in tail reach.
 

b/ Two sample watercourses i.e. one each in middle and taijl
 

reach.
 

4.07 	 Cropping Intensity: Cropping Intensity is defined as sum
 

for Kharif and Rabi as percent of Culturable
of cropped -area 

Commanded Area. One of the major objective of ISR-project is to
 

improve the equity and reliability in irrigation water supplies
 

through rehabilitation of Channels. The enhancement of irrigation
 

supplies may help in increasing the cropped area, especially of
 

high delta crops.
 

41.08 A summary of the cropping intensity for 5 sample 

wa ,erco irses representing for different channel reaches and 

overall system is given in Table IV-2 and shown in Figures IV-5 & 

TV-6.
 

lot"
 

http:Total:168.87112.85
http:1.56.16162.62
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4 .09 The cropping intensity information reveals taintm on Chowky
)i sty t,he head reach (one wate rcourse ) figures out. annualcropping intensity as about, 169 percent. which is higher by adi fference of about 56 percent than of tai I reach (2waLeyrcourses) of the disty. AS Lhe Kharif intensi ties for headand tai reaches widely differ whereas these are comparable forRabi season, inequity is most dominant diring Kfharif season on]y.
On Clhowky Mi nor-I the cropping intensity in middle is about. 168 

percent against 156 percent in tail and this narrow marginrofl ects equi tabl e water supp. y upto tail reach 	 of the minor.Compa red with chowky distribut.ary, water supply situnt ion at the
tail of H.inor-I is much better. 

Table IV-2 

CROPPI].NG INTENSITY BY CIANNEL, RIEACI 
CIIOWKY SYSTEM 

(1990-91) 

Overall. For
Season Head Middle Tail Channel 

Chrowky Disty 

Mif 	 99.13 - 12.09 53.09 

Rab i 69.74 - 70.76 70.54 

Annual 168.87  112.85 123.63 

Chowky 	Minor-I 

Kha' i f - 74.46 65 . 15 70.,42 

Rabi - 93.13 91.01. 92.22 

Annual - 167.59 156.16 162.6,1
 

Pircent of CCA. 

S. 	l0 Cropping Intensi ty of
 
Lined and 
 Unlined Watercourses: As earlier explained, the 

watorcourse sanmple also represents the improvement with lining
for Chmowky System. Due to control over conveyance losses on linedwa.rcourses tleir agricultural performance is I ike1.y to bebet.ter than Ie unlined watercourses, an added advantage underISM-Il Project.. The baseline results regarding cropping intensity 

http:CROPPI].NG
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are shown in Table IV-3 and Figure IV-7. The Li ned sample 
watercourse located in tail of Chowky Disty, shows about 2.59 
percent higher annual cropping intensity than that of unlined 
watercourse in the same reach. Advantage gained during Kharif is
 
partially nuetrelized during Rabi season.
 

Table IV-3 

COMPARISON OF CROPPING INTENSITY BETWEEN
 
LINED AND UNLINED WATERCOURSES
 

CIIOWKY DISTY
 
(1990-91)
 

Lined Unlined
 
Season Tail Tail
 

Chowky Disty
 

Kharif 45.95 40.25
 

Rabi 68.66 71.76
 

Annual 114.61 112.02
 

Percent of CCA.
 

Results at Farm Level
 

'1.11 On farm level the pertinent data relate to the agro
economic conditions and other associated factors. The data
 
package covers one year (Kharif-1990 and Rabi 1990-91) and hLo.ve 
been compiled through interviews with operators of 88 sample 
farms through a well designed and pretested questionnaire. 

4.12 Holding Size by Type of Tenureship: The agrarian 
structure is a part of social system with social relationship and 
interactions. The changes can originate in any part of the system 
due to outside influence. There are a number of reactions to the 
project and thus these affect the eventual level of benefits. 
These variables are mostly of social nature and their number is 
quite large therefore most important have been studied to avoid 
huge data collection:and analysis. 

45
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,1.13 In this case size of holding means land area culti.Ivated by 
a tnrm operator. The size of holding is considered as one of the 
imporLant factors affect yields and farmwhich the management
practices. The type of tenure means the manner and conditions of 
land holding or the proprietary right of individual to the land. 
The size of holding have been grouped into four groups while the 
tenure types have been broadly grouped as owners, owner cum 
tenants and tenants. Considering both factors the information of 
holding size and type of tenure have been cross tabulated. 

41.14 Holding size of farms as grouped into various size For the 
distributary, minor overall is inand system, given Annexure-4, 
Table 4.2. The results pertaining to relationship of farm size 
(only on sample watercourses) with type of tenure by channel 
reaches is presented in Table IV-4. The information reveals that 
equal number of owners and tenants are operating the farms and 
majori ty of them fall in 0-2.50 hectares farm size group on 
sysLt.em basis. On both channels maximum operators also belong to 
farm size group 0-2.50 hectares. Two types of tenureship either 
owner or tenants exist on chowky minor-1. 

Tabl(, TV-,I 

DISTRIBUTION OF FARMS BY HOLDING SIZE AND TYPE OF TENURE 
(SAMPLE WATERCOURSES) 

Chowky Disty
 

Type of Tenure 

Count OWNER OWER CUM TENANT 
Percent TENANT Row 

Total. 
FARM SIZE GROUP 

20 15 35 
0.00 - 2.50 38.5 28.8 67.3 

3 1 6 10
 
2.51 - 5.00 5.8 1.9 11.5 19.2 

2 1 3 
5.01 - 7.50 3.8 1.9 5.8 

3 1 4 
ABOVE 7.50 5.8 
 1.9 7.7
 

Column 28 2 22 52
 
Total 53.8 42.3
3.8 100.0
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Cont'd Table IV-4 

Chowky Minor 

Type of Tenure 

Count OWNER TENANT 
Percent Row 

Total 
FARM SIZE GROUP 

13 13 26 
0.00 - 2.50 36.1 36.1 72.2 

7 7 
2.51 - 5.00 19.4 19.4 

1 1 2 
5.01 - 7.50 2.8 2.8 5.6 

] 1 

ABOVE 7.50 2.8 2.8 

Column 15 21 36 
Total 41.7 58.3 100.0 

Chowky System 

Type of Tenure 

Count OWNER OWER CUM TENANT 
Percent TENANT Row 

Total 
FARM SIZE GROUP 

33 28 61 
0.00 - 2150 37.5 31.8 69.3 

3 1 13 17 
2.51 - 5.00 3.4 1.1 14.8 19.3 

3 1 1 5 
5.01 - 7.50 3.4 1.1 1.1 5.7 

4 1 5 
ABOVE 7.50 4.5 1.1 5.7 

Column 43 2 43 88 
Total 48.9 2.3 48.9 100.0 
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Cont'd Table IV-4
 

CHOWKY DISTY-HEAD REACII 

Type of tenure 

Count OWNER TENANT 
Percent Row 

Total
FARM SIZE GROUP , 

13 13
 
0.00 - 2.50 72.2 	 72.2
 

4 LI

2.51 - 5.00 
 22.2 22.2
 

0
5.01 - 7.50 0.0
 

1 1 
ABOVE 7.50 5.6 5.6 

Column 
 1 17 18
 
Total 5.6 
 94.4 100.0
 

CIIOWKY DrSTY-TAIL REACH 

Type of Tenure 

Count OWNER 
Percent CUM 
 Row 

OWNER TENANT TENANT Total 
FARM SIZE GROUP 

20 2 22
0.00 - 2.50 58.8 5.9 64.7
 

3 1 2 62.51 - 5.00 	 8.8 2.9 5.9 17.6 

2 1 
 35.01 - 7.50 	 5.9 
 2.9 
 8.8
 

2 1 3
ABOVE 7.50 5.9 
 2.9 8.8
 

Column 27 
 2 
 5 34
 
Total 79.4 
 5.9 14.7 100.0
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Cont'd Table IV-4
 

CIIOWKY MINOR-MIDDIL.E HEACII
 

Count Type of t-enuve
 
Percen t - - ow
 

OWNER TENANT ToLal
 
FARM SIZE GROU .-
 .
 

• I9 I : 

0.00 - 2.50 22.2 5.0 72.2 

,'
 
2.51 - 5.00 
 22.2 22.2
 

I I 

5.01 - 7.50 5.6 
 5.6
 

0
 
AIOVE 7.50 
 0.0
 

Co I umn 5 13 18 
'1'otLa. 27.8 72.2 .100.0 

CIIOWKY MINOR - 'TAIL REACH 

Type of Lcnr' 

Count OWNER TENANT
 
P r:-pen 1. Pt
 

'.I'o I..a.
 
FARM SIZE GOUIRP
 

9 ,4 13
 
0.00 - 2.50 50.0 22.2 72.2
 

2.51 - 5.00 
 16.7 16.7 

5001 - 7.50 5;.6 5.C
 

1 - t 

ABOVE 7.50 5.6 5.(i
 

Column 10 13) 
Total. 55.6 4., 1.0090 

lrn Ten tnI;L "'1 e I, .a g1. 15 ["at FrL.Ia a l on : cia i r, .i ,:.a I. t"a 
f'ragr nrit.. nrl IV-
data ,40, 7P and 56 

i ave h ii ;' :-rr " n T.1,)".(-! 5. Akcol .' . 
pe cenL of? E ' .. '. niIs are in t.he Fhnpu.'e. of

compacL block abo nt 1 29 o fwh.ile 35, and percentL .;aapa ar :ii. 
have t-.wo Iraglmen Ls on ch.wky di. ty, Cho:-%k y mi nor'-i-a over all..!. 

76 
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system, respectively. Number of parcels even upto 5 have beenreported by remaining 25 percent 
on chowky disty, while 3 percent
farms have 3 parcels on chowky minor. Fragmentation of holdingsappears to 
 be a more serious problem on chowky 
distributary

espacially for holdings upto 2.50 ha.
 

Table 'V-5
 

FRAGMENTATION OF HOLDING BY FARM SIZE GROUP
 

CI|OWNY DISTY 

Number of Parcels 
Count 

RowPercent 1 2 
 3 4 
 5 Total
FARM SIZE GROUP 
17 13 
 3 1 10.00 - 2.50 32.7 3525.0 5.8 1.9 1.9 67.3 

2 2 
 5
2.51 - 5.00 1 10
3.8 3.8 9.6 
 1.9 19.2
 

1 1 15.01 - 7.50 31.9 1.9 1.9 5.8 

1 2 1ABOVE 7.50 41.9 3.8 
 1.9 
 7.7
 

Column 21 
 18 9 
 1 3 
 52
Total 40.4 
 34.6 17.3 
 1.9 
 5.8 100.0
 

CIIOWKY MINOR 

Number of Parcels
 

CounC 
 Row 
Percent 
 1 2 
 3 Total
SIZE GROUPFARM 

22 40.00 - 2.50 2661.1 11.1 72.2 

6 1 72.51 - 5.00 16.7 2.8 19.4 

1 1 25.01 - 7.50 
 2.8 2.8 5.6
 

I
ABOVE 7.50 2.8 2.8 

Column 28 7 
 1. 36
Total 77.8 19.4 2.8 100.0 

7/
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Table TV-6 

)ESCII. PTILVE STAT [STICS OF IRRI1GAION TURN TIME 

Measu:ltres Chiowky Disty Chiowky N malr Chowky Sytemn 

Mean 2.35 2.32 2,34 

modirii 1.85 2.30 2.09 

H iii iiml 0.54 1.29 0.54 

Max i mum 5.65 5.40 5.65 

Std.Dev. 1.06 0.79 0.96 

I I 7 Hati WatLercourse Cle.an i.nfg : 'Telie meahn rii -- or ma.i.n 
wnft or- r'spe clen ning s In r i nd by ridulr In h " Rab i c:ihai nol I'oich and 
ov l'ni 1 i s.s temII s shown in Tabl] I V-7. There i s complete 
inri FormiLy in this respect as one cleaning per crop season (2 per 
vy a r) i s bei ng done on all samp] e watercourses irrespective of 
I l i r" locati on. 



Cont.'d'Tabl.e IV-5
 

C1101iY SYSTEM 

Niubibr of Pa.ce lsCout; 

Percent 1 

now

2 3o "[. 5 'lota 

FAGROUP1 E, • . - .. . -S39 17
0.00 - 2.50 ,14.3 19.3 3.1 

3 
1.1 

I 1 61 
I.1 69.3
 

8 3 5 12.51 - 5.00 	 179.1 3.,4 5.7 
 t. 19.3 

1 2 15.01 - 7.50 	 1 51.1 2.3 1.1 1.1 5.7 

t 	 3 1 5ABOVE 7.50 
 1.1 3.4 . 5.7 

Column 49 
 25 10 1 3 88Total1 55.7 28.,4 1!.,l I.I 3.1 100.0 
1. IG Irrigalion Turn The, de;r-m'ipt,ie 
 .tl f i i- rolating Lo
i'riga;t ion turn ti.ne by r'hmanloleI is rnpi ,od Lin Tolh 1 T V- , whileIIto .same by caianlle I re-ach i. giv ,i i Annex 1j-.1, 'la le '1.3. The(t a I indicaLe Lha the i rri. a L i on tLurn Lime (1rs/l . ) averages-Imo saiio for bot h channel. s aid overa.l]1 sys loin. Therel. is alarge va o ilt' i on i Lizii t1:in e1110a] .inI , ms houlr by channel reachfrom head to Lail on chowky di sLy which created a large gap inlha rif inteni ities. iowever irrigal;ion turn ltimo per hectare onLai 1. watLe rcotrs-e of ni nor-.1 30 oeis high er by in iriulm coMl)ared witChmIDi(Id 1V IreAC, i w I e (-0lrcuse. 'Tb isP i iInI y ex)] ait ns te croppingi itLn s i-y d i fert-renc(.s beLween Iti e d i..-tr,Ib Ltary and the minor. 
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Table IV-7 

MEAN NUMBER OF WATERCOURSE CLEANINGS BY CIIANNEL REACH 

CHOWKY SYSTEM 

Channel/Reach Khari f Rahi Annual 

Chowky I)isty
 

Head 1 1 
 2 

Tail t 1 2 

Overall 1 1 22 

Chowky Minor
 

Middle 1 1 
 2 

Tail 1. 1 2 

Overall 1 2 

Chowky System 1 1 2 

4.18 Equity in Irrigation Water Supply: The respondents were 
asked that whether they were satisfied with the allocation of 
irrigation water. The information reveals (Table IV-8) that about 
97 percent farmers were not satisfied with allocation of 
irrigation turn time. The majority of theni narrated that the 
allocation is less compared to. their size of holdings. The 
farmers response appears to be much more close to their tradition 
than reality. The level of satisfaction for the allocation of 
water by channels reaches is given in Annexure-4, Table 4.4. 

'7q4
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Table 1V-8 

FREQUENCY DISTRIBUTION OF FARMS BY REASONS OF 
DISSATISFACTTON OF WATER ALLOCATION 

CIIOWKY DISTY 

Count Not 
Percent Satisfied Satisfied Row 

Total 

2 -2 

Satisfied 3.8 3.8 

50 50 
Less time per 96.2 96.2 
Size of Holding 

Column 2 50 - 52 
Total 3.8 96.2 100.0 

CilIOWKY MINOR 

Count 
 Not
 
Percent Satisfied Satisfied 
 Row
 

Total
 

1 1 
Satisfied 
 2.8 
 2.8
 

2 2
Less time per 5.6 5.6
 
Size of Holding
 

33 33
Less time/holding 91.7 91.7
 

Column 1 35 36
 
Total 2.8 97.2 100.0
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Cont'd Table IV-8
 

CIIOWKY SYSTEM 

Count I I Not 
Percent Satisfied Satisfied Row
 

To ta 1 

3 3
Satisfied 
 3.4 
 3.4
 

2 	 2 
Less time Compared 2.3 2.3
 
Other Farms
 

83 83
Less time 	per 
 94.3 	 94.3
 
Holding 	Size
 

Column 3 
 85 88
 
Total 3.4 96.6 
 100.0
 

4.19 Farms Not Getting Allocated Share by Reasons: The data 
generated from the frequency distribution of farms not gettingthe allocated share of irrigation water by reasons on channel andoverall system basis is depicted in Table IV-9, while the samefor reaches of both channels of the system is given in Annexure
4, Table 	4.5. The data show that the majority (67 percent) ofchowky disty and all respondents of chowky minor have reported
the fluctuating supplies in the parent channels as the main reason. 
 This indicates the unreliable water flows in the
channels. About 6 percent respondents on chowky distributary have 
pointed out that high topography of fields and poor maintenance 
of watercourses are the other reason. 
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Table IV-9 

FREQUENCY DISTRIBUTION OF F"A-RMS NOT GETTING
 
ALLOCATED SHARE OF IRRIGATION WATER BY REASONS
 

CIIOWKY )I STY 

Count IGetting iTopogr- Poor 
 Siltat- IFluctuat- Any 
Percent Share phy 	 Mainten. ion ing Supply Other Row
 

of W/C 
 Total
 

9 
 9

G Lt ing 17.3 
 17.3
 

Not 	 3 3 1 1
35 	 43
 
Getting 5.8 1.9 	 1.9 82.7
5.8 	 67.3 


Co trmn 9 3 3 1 35 	 521 
Total 17.3 	 5.8 67.3
5.8 1.9 	 1.9 100.0
 

CIIOWKY MINOR 

Count. Fluctuat-

Percent ing Supply Row
 

7 Total
 

Not Getting 	 36 36
 
100.0 100.0
 

Column 36 36
 

Total 100.0 100.0
 

CHIOWKY SYSTEM
 

Count Getting Topog- Poor man--
 Siltat- Fluctuat- Any

Percent Share raphy tinence of' ion ing Supply Other Row
 

W/C 
 Total
 

9 
 9
Getting 10.2 
 10.2
 

Not 	 3 3 1 71 1 79 
GeL t ing 3.41 3.4 1.1 80.7 1.11 89.8j 

Column 9 3 3 1 	 171 	 88
 
Total 10.2 3.4 3.4 1.1 80.7 	 100.0
1.1 


77 
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4.20 Turns Missed Under Regular Canal. Closures: The mean 

number of turns missed under regula r canal closures (Table IV-10) 

for Rabi and Khari. f have been recorded uniform ( I and 3 ) on 

chowky disty and tail watercourse of chowky :,inor. The middle 

t'each wa.ercoutrse orn minor- is comparat, ivel.y at. a di.sadvantage as 

the f tr'm rs mi ssed 5 t.lj rri- dII ring Rabi season. It is 

iilr's t.and able as Lhe canal. are closed during RIabi (winter) for 

"iiu III'| mai tlerance. 

Tab,)le IV-10 

MFAN NJMBE.R OF TURNS MI SSEID
 
UNI)ER RECI(IAR CJOSUiRES
 

CIIOWKY SYS'IEM 

(ialnnel /Roac1 Khari f Rabi Annual 

Chowky Disty 

Head 1 3 4 

Ta I. 1 3 ,I 

Ove ra I 1 1 3 1 

Chowky Minor 

Mi dd l e 1 5 6 

Ta il 1 3 4 

Ove rall. 1 di 5 

Chowky System 1 3 4 

4 .21 Turns Missed Under UnexpecLed Cana]. Closures by Reasons: 
Table IV-II reveals that about 29 percent of samp.le farms have 
riot missed their irr.igation Lurns under unexpec Led caral closures 
on chowky disty, while a1l respondents 39 and 61 percent have 
inissed 4 and 5 turns on chowky minor, respectively. The majority 
(51 percent) have reported missing of '1 irrigation turns on 
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chowky disty and even same number of missing (1) have been 
report.ed on head and tail of the channel reach (Annexure-,|, Table
1 .6). Unexpectedly tail. reach farmoers on the dist i b1hu1tary are 
more favoured in Lhis respect- ompared with head reach. 

Tab Ie I V-I I 

TURNS MISSED UNDER UNEXIPC'I'EI) CANAL CLOSURES BY REASONS 

CIIOWKY 1)1 STY 

(Colint Number of* Turrns Row 

Percent 2 3 l 5 6 7 8 Total 

Turn Not. 
Mi ssed 

15 
28.8 

15 
28.8 

Roasons 2 28 1 3 1 1 36 
Nol. Known 3.8 53.8 1.9 5.8 1.9 1 .9 69.2 

1 1 
Any O1her 1 .9 1.9 

Column 15 3 28 1 3 1 1 52 

Total 28.8 5.8 53.8 1.9 U.8 1.9 1.9 100.0 

CIIOWKY H INOR 

Ntimhe r orf ''urns 
Count, H;ow 

Pe rcen LI 5 'To i L 

1] 22 36 
Reasons Not. Known 38.9 61.1 100.0
 

Column 14 22 36 
Toal 38.9 61.1 100.0
 

79 
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•Cont'd Table IV-I1 

CIIOWKY SYSTEM 

Number of TUr-nIs R(oun t Pow
 
1'ercent 2 3 ,I 5 6 7 8 Total 

Turn Not 15 15 
Ildissnd 17.0 17.0 

Reasons 2 'I2 23 3 .1 1 72 
Not. Known 2.3 47.7 26. 1 3.,1 1.1 1.1 81 .8 

1 1 
Anly Other .1 1.1 

Co I uui 15 3 ,12 23 3 I 1 88 
Total 17.0 3.1 ,17.7 2f;. 1 . I . 1. 100.0 

I .22 Turns ig nad'qua I) ischarge by 1esasons '1The 
i Co rmi L i o I1)e r La i nIng t.o n ImI)e r of Lu rn s ava i I ed under l ow 
chan nel Flow condit.ions by eas()nis for boLih channe.]s and overall 
clowky system is dep.ictLed in Table IV-12, while the same for 
chann l reac h is given i n Aiiexiire-4 , Table , 7 . Accord ing to 
(laLa a]11.farms on bolh cianne Is have avai led icr igat ion tuirns 
lmvillg inadeunaLe dischaiarge during the year diie I.o low flow in 
pairoit. channl s. Al I the farmers on chowky dis trilmt-ltary avai. l.ed 
(-I- s;Iich tuirns whi 1 t.he farmers; on tlfe mi nor -suffered more as 
i I t.h i.s case 25 percen L I'rmers avai ed 34 such lurns. The 
mI-olI i i Ii Ity i n waLer suppl y i s Lh : as major conc(,rn of the farmer 
on 1 1e miior although the sui1). I oes are not rel ila] e theon 
dist. rihint.r y as we].]. 

'Talle IV-12 

TIUNS IIAVING INADI:QUATI.: ) SCIIAIRt.E BY REASONS 

CIIOWKY I)1STY 

Number of TurnisCou nt: -' [ - -[- Roll 

Percent. 6 7 9 10 II 13 - .1l12 Tota. 

Loss Fiow 7 11 1 II I 5 2 1.1 52 
III I), 1 :*.5,21.2 1.9 21 .2 1. 1 9. 6 3.8 26. 9 100.0(l'n me I -- /-__I_ ---

17olI 111m 7 1 1 1 1 1 25 1.1 52 
TotIa1 13.5 21.2 1.9 21.2 1.9 9.6 :3.8 26.9 10().0 

g,
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Cont'd Table IV-12 

CHOWKY MINOR 

Number of Turns 
Coi n t 

Percent 7 14 22 27 29 31 33 34 35 
Row 

Total 

I,es s Flow 
In the 

1 
2.8 

14 
38.9 

1 
2.8 

1 
2.8 

1 
2.8 

1 6 9 
2.8 16.7 25.0 

2 
5.6 

36 
100.0 

C h a n n e I "I - - _ i 
Co1umn 
Total 

1 
2.8 

14 
38.9 

1 
2.8 

1 
2.8 

1 
2.8 

1 
2.8 

6 
16.7 

9 
25.0 

_ _ _ _ 

2 
5.6 

36 
100.0 

CIiOWKY SYSTEM 

Number of Turns
(,ohi I. -t 

h, r'cen t. 6 7 9 10 11 12 13 14 22 27 

f,1oss Flow 7 12 1 11 1 5 2 28 1 1 
in the 8.0 13.6 1.1 12.5 1.1 5.7 2.3 31.8 1.1 1.1
 

Col umn 7 12 1 11 1 5 2 28 1 1 
Total. 8.0 13.6 1.1 12.5 1.1 5.7 2.3 31.8 1.1 1.1
 

No. of Turns 
Colint. - Row 

Percent 
 29 31 33 34 35 TotaL
 

Less Flow 1 1 6 9 2 88
 
in the 1.1 1.1 6.8 10.2 2.3 100.0
 
Channel 
Column 1 1 6 9 2 88
 
Total 1.1 1.1 6.8 10.2 
2.3 100.0
 

1.23 Contribution of Tubewell Water for Crop Production: Theda ta, g i ven i n Tab. e IV-i 3 show (that 7 farms at the tail
watcrcourses of chowky disty, 2 farms at the middle and 12 farms 
at. tail watercourses of the chowky minor have used tubewell water
for crop production. The notable thing i.s that there have been no
I.uhlwel 1. water user on the head reach of the Chowky di sty and 

on ly two operators have used tubewel] water on middle reach ofchowy Iminor. This shows the shortage of irrigation wat.er at the1a iI o f the channels . Due to inequi lable and unreliable water
siippl ils the farmers have to supplement their irrigation water
t.hrough prival.e tubewel.ls on the tail watercourses. Majority of
Ihose using t uhewel 1 water I.o supplement canal supp.ies have
reporl.ed contribution of 26-50 % in crop production. It is quite
clear that some of the tail watercourse respondents have to 

t3 

http:reporl.ed
http:tubewel.ls
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i r supp I. i e-- Iva. le1;t1)11emen i.ga L i ou fron p vtlL i.tl lwe I I s I 
siirfvNce -,up!l. i . ar-e riot. nadepqual.c nund ?].iahlr. 

'!al o I'V- 1 :i 

CON'Tr1 I OF,' 'TP,1 II, )TI()N I,, /!'AT"'!,. TW( I?I,,:. 
CIROlP PIRODUICTION IY (CIAqNi..i, IZ1.F., 

(;1lOI( V Y I)l V' 

Ch'aunel. / Roc:hI 

IlIen ci "'L i0. ve r'.1 1 

I':eu ; ,nbege Nul I" t..!N'1; InII.rc e'Irit NuunhI 1)Ic ,e'n.d r- Pe c' - l t,. 

) 25 - - I l,1,3 1 1.1.3 

- 50 - - ,1 57. 1 '1 5 . I 

51 -- 75 - - 1 4.3 1 3,1.3 

-- 100 - - l H .3 1. 1,!.3 

'Tot r - - 7 1 0 7 10 

CIO(W,F Y H I NRI 

i hi aI I e 'I'I I ve ' I. 

14V('cont. N iign N 111111luvIuu5.-r- I' I -- I-II n1 1 Kua 1)r p.-c. itI.I2 P 

S5 0 '1 50 1) 8. :F ' 73. G 

- 75 - 2 . , 2 1.4 1 

- I111 2 0 X . 1.... 

To lit I : 100 10 1 12 12.; ]0
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'oi t ' [abl.e I V-1 3 

CIIOWKY SYSTEM:I~ 

Coowky S ys e 

Pc rcer L. Range Ninlher l)or'enL 

0 - 25 2 9.5 

26 -- 50 
 L5 71.4
 

51 - 75 
 3 14.3 

76 - 100 1 I.8 

Tota : 21 100
 

'1 . 2 Farm Level Land Use Pa.terrn: Tabl e [V-l,1 i nli ca l.e the
'l.'i t. iye .t~aistics ofr annual Cropping in tens ILies at. farmI ' 'bI Ly channel and overall sy- toeu bas.i s-;. Tihe same rel1,1 ted tofa r'm si x .e I-r'ouI.I p 
r-laL, oinnsh ip by 

is depic ted in 'Table IV-15, wli .e thechannel reach is g ivel in Annexurp-4, Table 4.8.'re c ross :Lb inr f'ormat. ion covering he rl Li onshi p or type ofI Wroliicroppingt.o in tens i Lies by channel aId channol reach is*rpprnl(,d] in :uiAirnn t.v-4, Table 4.9. 

I.1!5 Th Mia 
 vvl [ito or prei. ,eL0 f are'a o arm undoer crops have , w()r'kod 
oul. t to be 137, 19,4 and 160 for chow]y ni sty, minora Id .s ton 'r the, year, resppc t .i ye I y. These val Ies are(cori5- i dr'ali y hig her than those worked out; on waLercourse h- isW.lI wov. r .itperi,'riLy oC rMinor is conrir'med. For farms tipLo 7.5wim, Ihe range of cropping irntensit ies is very wide 
ha. 

whi iN, it. is;ir row for the Ca mi'ns above 7.50 ha. '['his ind icates achi e veernelit ofhiglher cropL)J)ing intensities for larger farms.
 



1)ES(CRIP'I' IVE t;'A'I' I S'I C S )F ANNkIAI., 1, II i N 
INTEN,,ITlHi:S AT IFAIMI IINVII, BV,\CIANIIE:. 

(1lIIl(Y I) I ,3'I'Y 

tf(:ijowkv (' bi Iy (h-r-osy iror tlhr, 'kv Svstem 

I136.7 192. 55 15.9.97 

Nl, i n 1,12.31 2()).(0 177.06 

ulin3I 6(.6 71 .2.9 2 .07 

i mGir( 56.67 .50.00 25G 6.7 

Sl.l.1)ev. 51.56 ,2.57 57. 13 

'lI:r i) ' I \- 1I5 

ANNUAL CRUOI.lI 1N(G INTlIr.IiTINS AT P.A.i uucVici M" VAIM SiZE 

( '11O'W Y I) •,;IY 

,C 'J,,Ip i n g I I. 1h .t. '

(rn 11t, U-50 51 -100 1 )0I1 150 1i 1--200() 20 1 AiNT 
. 
rc o i. A 130V F, hIV 

To la.
Gll-I l
FA IH .S Z E'I R. 	 ........ ... .. .. .......... 

2 8 9. IfG 	 35 
0.00 	 -- 2.70 3.8 15.,4 17.3 . 67.3 

I 2 2 5 10 
2.51 - 5.00 1.9 3H . 9 .6 	 9.2 

5.1 - 7,50 	 .:-..! - -.- . 5.81 
11. , 7 

', 	 I 

.1 -:7 .50 ... .. 	 . . .... . . .... .......... .I .....--......... I. ... . ......
 7. 7
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I 9: 1ir 1 1I "1,.G 	 41 ,
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Cont'd 'Fable IV-15 

CIIOWKY MINOR 

Cropping Intensities 

Count 51-100 101-150 1.51-200 201 AND 
Percent. ABOVE Row 

T o ta 1FAIR SIZE GROUP- ._ 
2 1 12 11 260.00 - 2.50 5.6 2.8 33.3 30.6 72.2 

1 4 2 7
2.51 - 5.00 2.8 11.1 5.6 19.4 

1 1 2 
5.01 - 7.50 
 2.8 2.8 
 5.6
 

1 1 
ABOVE 7.50 2.8 2.8 

Column 3. 2 17 14 -36 
Total 8.3 5.6 47.2 
 38.9 100.0
 

CHOWKY SYSTEM 

Cropping Intensities 

Count, 0-50 51-100 101-150 151-200 201 AND 
Percent. ABOVE Row 

FARM SIZE GROUP-
Total 

0.00 - 2.50 , 
2 

2.3 
10 

11.4 
10 

11.4 
28 

31.8 
11 

12.5 
61 
69.3 

[ 3 2 9 2 172.51 - 5.00 1.1 3.4 2.3 10.2 2.3 19.3 

2 1 2 55.01 - 7.50 2.3 1.1 2.3 5.7
 

2 1 2 5 
AB)vE, 7.50 2.3 1.1 2.3 5.7 

Colu1mn 5 13 15 40 15 88"
 
Total 5.7 .14.8 17.0 
 45.5 17.0 100.0
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Farm Inputs 

,4.26 Man has long observed that whatever succes'.ve inputs of a
production factor are added to a lmjited fixed input, a point is 
reached after which the additional output of product per unit of 
irput decreases and eventually becomes a negaLtive quantity, this 
is law of deminishing return and is widc] y appl]. icable in 
agri cu l.tn ral product iLon. IL s ni.: pec Led I LaL , he canaI 
rehab i ita Lion wi ll exei'1; i.e fl .1ence on i~he ius, of inputs and 
ul . i maLe.y yields. Some orU these a arev aciaj. es howover,
si gni ficanL even under present. conditionr', and w il l become move 
imporLant as the project is implemenLed. 'Phe lpve. and uton! o f 
main explanatory variables for y.ields are bei ug repor Led so as to 
have a record of dat.a over t. ime Lo uirnish ;). Basel'ine ror 
measurirng the fv cure developmenl,. 

.27 Seed Rate: 'T'he mean seed rales (Tab l e V-.16) an pro ject. 
s.is figures oL Ito he 5930, 35 32., fig a ,,8 ,,sl . for 

:;iga ,'ane , .i ze, Khair i " fodd; r , whoal, a,,ld R,'bi fodde rs
 
r'speclyive1. . SignifCicant 
 varii i.ions by c hannecl c;ach ror the use 
or seed in respect of sugarciane, maize, kharni f fodder, kharif 

-vge table have been observed on chowky nlisty. Wheat seed ratio 
are adequate but are low for signr'cann-' crop. 

http:succes'.ve
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Table IV-16 

MEAN SEED RATE OF CROPS 1BY CHANNEL REACH 

(Kgs./Ha. 

Chowky Disty Chowky Minor
 
Chowky


Crops. Head Tail Overall Middle Tail Overall System
 

Suigarcare 6251 4778 5896 5931 5949 5943 5930
 

Tobacco 0.6 0.6
- 0.6 - 0.6 0.6
 

Maize 34 16 40 
 30 30 30 35 

K. Fo(I(lers 49 26 27 59 42 45 32 
K.Vegetables1119 514 923 596 1186 891 917 

Wheat- 91 99 97 99 110 104 99 

R. Fodders 15 18 17 16 15 15 1.6 

O i I ;eed 2 5 4 5 - 5 4 

I. Ve ge I ab .es - -  - 2 2 2 

4.28 I1rrigation: The mean number of irrigations (Table VI-17)
for slIgarcaret orchards, tobacco, wheat and Rabi fodders figures
out. I.n be 10. 8, 6, 2 and 4, respectively. Sugarcarie, andwheat 
Rabi fodders have been applied unifnrm irrigations invariably by
channel reach. Except sugarcane, number of irrigations applied tootHier crops are less than 50% mainly because of rainfall 
cont r i 1,ul . ion. 
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Table IV-17 

MEAN NUMBER OF IRRIGATIONS BY CHANNE., IEACI1 

Chowky Disty Chowky Mi nor
 
Chow ky


Cr'ops Head Tai 1 Overall Middle Tai 1 (\'eta 1.1 System
 

lKhari1' 1990
 

Sugar'care I 1l 10 9 ) 9 10
 

S.cane(Ratoon)- 9 9 - - 9
 

Orc.hards 10 7 8 8 -. 8 8
 

Tobacco 7 - 7 5 - 5 6
 

Ma.i z e 2 2 2 3 2 3 2
 

Fodders 2 2 2 2 3 3 2
 

Vegetables 5 5 5 6 4 5 5
 

Rabi 90-9.1
 

Wheat 2 2 2 2 2 2 2
 

Fodder 4 4 4 4 4 4 4
 

Vgetables - - - - 4 ,t 4 

Oilseed 1 2 2 1 - 1. 1
 

M i s c. 3 5 4 4 3 , 4
 

41.29 Fertilizer: 'Fable IV-18 summarises !,he information
 
regar'ding fertilizer use for ril cro ps by ,-- iI i 1I reach and
 
oVe ral I sys LeI bas i s. The da tit i nIl Jcat e ti lt fer t ili.izer
 
ap ii ctL i o I ri t.es ae (- lowe"o we r thlan reco lirldeCdfl major crops
 
(",;pac:ially for sug- rcane ( .al.oon) crop. Va.ri. ,ionr, in tihe Ilse of
 

" e r. ilizers have been recorded oi :haniiltc:. reO.Chi basi s. A
 
decliiing trend by channel reucch especi.ally for rimaize and wheat
 
crops have been observed on the distributary. On project basis
 
the u.e of nit.r'ogeC.ous f rt i. i zer for surgai'c a.r,,ne tpbac:o , maize,
 
Iiharif fodders, wheat, Habi fodders work; Ol. tLo be 90, 137, 71,
 
31 , 65 and 68 kgs ./ha. , respect i vely. Pot:.,.sh is niolt app1 i-d at
 
all in the area.
 

http:Pot:.,.sh
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Table IV-18 

MEAN FERTILIZER RATE BY CHANNEL REACH 

(Kgs./Ila. 

Chowky 
Head Tail Overall Middle Tail Overall System 

Crops N P N P N P N P N P N P N P 

Khari [-91 

S.C.'ae 96 60 1,18 36 108 54 87 49 80 58 83 54 90 54 

S.mine(R) - - 77 - 77 - - - - - - 77 

'Tobiacco 147 53 - - 147 53 56 58 - - 56 58 137 54 

Maize 71 43 55 26 63 35 81 49 82 59 82 53 71 43 

1o(](ieT'S - - 10 3 10 3 76 20 78 42 77 38 31 14 

Veg,Lalhles92 49 66 62 84 53 136 57 79 57 107 57 88 54 

Oi'(-hards 68 28 68 52 68 IC0 87 - - - 87 - 68 39 

tabi 90-91 

Wheat 74 16 51 25 58 32 79 19 82 57 80 53 65 38 

Fodder 81 14 38 13 58 13 72 9 80 46 77 31 68 23
 

Oil Seed - - - - - - - - - - - - - -

Vegetables- - - - - - 64 - - - 64 - 64 

Misc. - - 82 63 43 33 - - - - -  23

1.30 Farm Yard Manure: Data given in Table IV-19 reveal the 
extent of use of farm yard inanure for different crops grown at 
the sample farms by channel reach and overall system basis. 
According to data, the trend of highest dosage of manure is 
eminent in tobacco, maize and kharif vegetables. Use of farm yard 
manure is very common which is good for the soil health. 
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Table IV-19 

MEAN FARM YARD MANURE RATE BY CIIANNEL UEACfl 

(Kgs./Ila.. 

Chowky Di.sl.y Chowky 11i.nor
 
C.iowky
 

C'ops llead Tai.l Ove ral. Mild. aile rvv a,- .I. Systerit
 

Sugarcane 6381 7070 6547 - 4694 3039 4016 

Tobacco 21382 - 21382 - - - 19050 

Maize 7686 7662 7674 19766 20576 20081 13331
 

K.Fodders - - - - 10931 8944 2811 

K.Vegetabiesl2832 9391 11719 .11757 - 7378 10892 

Orchards 3689 3587 36,11 19942 - 19942 3720 

WIIea t. - 228 159 - - - 108 

RI. Fodders 757 5944 3523 9,13 373 1816 

Crop Yields 

4 . 31 Cropping i nterisit ies inreal..pattern and are iy influenced 
ty lhe i.rr igation s.ippl ies. it. ha:; b7cin a' ;t;wd !hal.i. mosL of' the 

ler .i ,", in agr1' i. u it 1'a L p rod uc I. i li and "a 'ifil .i?,,0ilL, wotU1( Cflli 

f rom iucr se , .ili cropped a.ea ar . f L. n g of : i iI pat. eC' inrni u 
fa\'O I Ir r hIlgh Val le C rop')S rPe'(Jii "i rlg 1i gl I ,.. i .a of wa t,.: I. 
NevertLhc less, it, las been asri istlje thj a . the piie: woul d bzi.i:,g 
,aIUU.. iicI'e.a:( in crop yield at- 171411V ,--.e "o Iil. to e ell'cd 
and incueased cirgaL ion sa.nP] Ie.'; and t-hrdy cducing the vaLer 
S t; re s" o) Cli1 i i. i cal c.rcop growi.} S; t.tag 1:. , The a, Ieq Ia.te An d 
de pen(iab 1,o i rri g It.i on suppl, ios wold..i i riduc t.h f a r Ime rs f or 
inc ceased uase ro" f'a rm inlput . s a nd. i ap,roye Ca., p"rat'L ices. S:.h 
favrouablc conlditions wou.d help to achieve Ltrfget yields with 
rehahiliti ,aioa as compared with rio such prov i ;ion. Keeping in 
view Lhe :importlaice of this key indicator the data of crop yields 
is being discussed here. 

4.32 Table V-20. depicts the mean yields of all crops by 
channel reach and overall chowky system. A declining trend of 
yields from head to t:.ai 1. waLercourse for all crops except 
o i Iseeds have been recorded on chowky disty. T1hxe yields o.f 
sugarcane, mai.ze Khari.f Veget.ables and wheat crops have been 
reported more on tail watercourse compared to mi.ddle waLercolll se 
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of chowky minor. The reason is that some area of the tail 
watercourse is abandoned and irrigation water allocated to that 
area is being used by the farms of tipper reaches. Data also 
indicae that tubewell water is being used by the farms of tail
water1course, hence water is not a major constraints on tihe tail 
wa t rcou rses. 

Table IV-20
 

MEAN YIEIL) OF CROPS 

CIIOWKY SYSTEM 

(Kgs. lia.) 

Chowky Disty Chowky Minor 
Chowky


Crops IIead Tail Overall Middle Tail Overall System 

Sugarcane 34064 33384 3649419302 29402 39344 33285
 

S.crilio(iRaloon) - 16176 16176 -  - 16176 

'ob:cco 
 1639 - 1639 1845 - 18,45 1673 

Maize 1402 1035 1408
751 1217 1303 1154
 

K.Fod ler 184,16 .5917 7707 22135 9223 
 13527 9453
 

K.Veg. 12236 9277 9223
4345 6,156 7378 8759
 

Wheat 1950 1411 1,128
1.138 1051 
 1228 13.11
 

IR.Fodders 27187 26140 22914
26616 20121 21776 24438
 

IH.Veg.  - - - 36892 36892 36892
 

Oilseeds 123 553 338 
 369 - 369 348
 

R.Misc. 18501 17842 31051
17512 55338 37123 25554
 

,4.33 Sugarcane Yield by Farm Size: Table IV-21 shows the 
yield of suigarcane in relation to different farm 
size groups.

There are three cases on distributary where yields are very low 
ie. less tha;t 15000 kg/ha. No such case has been reported on the
inior. From size has influenced sugarcane yield to some asextent 
farm size larger than 5 ha. has given ricre than 30,000 kg./ha. in
al.1 cases when a lower yields have also been recorded for .maller 
fa rms . 
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Table IV-21
 

SUGARCANE YIELD BY FARM SIZE
 

CIIOWKY DISTY
 

Yield Kgs. per Hectare
 

Count 0-15000 15001-30000 30001-60000 
Percent Row 

Total 
FARM SIZE GROUP 

1 3 7 11 
0.00 - 2.50 	 5.3 15.8 36.8 57.9
 

2 	 4 6 
2,51 - 5.00 10.5 	 21.1 31.6
 

1 	 1 2 
5.01 - 7.50 
 5.3 5.3 10.5
 

Column 3 4 12 19
 

Total 15.8 21.1 63.2 100.0
 

CHOWKY MINOR
 

Yield kgs per hectare
 

Count 15001-30000 30001-60000
 
Percent Row
 

Total
 
FARM SIZE GROUP
 

5 10 15
 
0.,00 - 2.50 21.7 43.5 65.2
 

1 4 	 5 
2.51 	 - 5.00 4.3 17.4 21.7 

2 2 
5.01 	 - 7.50 8.7 2.7 

1 31 

ABOVE 7.75 	 4.3 4.3
 

Column 6 17 23
 
Total 26.1 73.9 100.0
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Cont'd Table IV-21
 

CIOWKY SYSTEM
 

Yield kgs. per lectare
 

Count 0-15000 15001-30000 30001-60000
 
Percent 


Row
 

TotalFARM SIZE GROUP Total 
1 
 8 17 	 26
0.00 - 2.50 
 2.4 	 19.0 40.5 61.9
 

2 1 8 
 11
2.51 - 5.00 4.8 
 2.4 19.0 26.2
 

1 	 3 45.01 - 7.50 
 2.4 7.1 
 9.5
 

1 	 " 1A13OVE 7.75 
 2.4 2.4
 

Column 	 3 10 29 42
 
Total 
 7.1 23.8 
 69.0 100.0
 

4.34 Sugarcane Yield by Type of Tenure: 
 The majority of the 
sugarcane growers 
are tenants on the distributary as well 
as the

minor althoug they are in overwhelming majority of the
distributary. Perfomence of tenants is comparatively better onthe distributary but the trend is different on minor where the 
owners have done better.
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Table IV-22
 

SUGARCANE YIELD BY TYPE OF TENURE
 

CHOWKY DISTY
 

Yield kgs. per hectare
 

Count 0-15000 15001-30000 30001-60000
 
Percent Row
 

Total
 
TENURE TYPE 

1 1 1 3 
OWNER 5.3 5.3 5.3 15.8 

1 1 
OWNER CUM TENANT 5.3 5.3
 

1 3 11 15
 
TENANT 5.3 15.8 57.9 78.9
 

Column 3 4 12 19
 

Total 15.8 21.1 63.2 100.0
 

CIOWKY MINOR 

Yield kgs. per hectare 

Count 1.5001-30000 30001-60000 
Percent Row 

Total
 
TENURE TYPE
 

1 8 9 
OWNER 4.3 34.8 39.1
 

5 9 14
 
TENANT 21.7 39.1 60.9
 

Column 6 17 23
 
Total 26.1 73.9 100.0
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Cont'd Table IV-22
 

CIIOWKY SYSTEM 

Yield kg. per hectare
 

Count 0-15000 15001-30000 30001-60000
 
Percent 
 * Row 

Total

TENURE TYPE 

1 2 
 9 12

OWNER 2.4 4.8 21.4 28.6
 

1 1 
OWNER CUM TENANT 2.4 
 2.1 

1 8 20 29 
TENANT 
 2.4 19.0 47.6 
 69.0
 

Column 3 
 10 29 
 42
 
Total 7.1 23.8 
 69.0 100.0
 

'4.35 Wheat Yield by Farm Size: Though farm size does not appear to hlave any relationship with wheat yield but 
comparatively the smaller a farm size groups have produced better

yields than the larger farms. This trend is reverse compared with 
sugarcane. 
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1able IV-23 

WHEAT Y]IEL) BY FARM SIZE
 

CIIOWKY DISTY
 

Yi! d kgs. per hec'Lare
 

Count 0-1000 1001-2000 200t-3000 
Perc en t Row 

'lota I 

FARM SIZE GROUP 
6 20 7 33 

0.00 	- 2.50 12.0 .0 1,1.0 66.0 

2 ( 2 10 
2.51 - 5.00 	 '.0 12.0 '4.0 20.0
 

2 1 	 3 
5.01 - 7.50 4.0 2.0 	 6.0
 

3 1 	 i1 
AIIOVE 7.75 6.0 2.0 	 8.0
 

Column 13 28 9 50 
'oLa] 26.0 56.0 18.0 100.0 

CIiOWKY MI NOR 

Yie.ld kgs. per hectare 

Count 0-1000 1001-2000 2001-3000 
Pe rcerit. ]ow 

To I,
 

FARM SIZE (ROIUP 

7 ]4 1 22 
0.00 - 2.50 21.9 ,13.8 3.1 68.8
 

1 6 	 7 
2.51 	- 5.00 3.1 18.8 21.9
 

2 2
 
5.01 - 7.50 	 6.3 6.3
 

I 	 I 

ABOVE 7.75 3.1 	 3.1
 

(-1 11mn 9 22 1 :12
 
ToLal 28.1 62.8 3.1 100.0
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C~otnl'd Table IV-23 

CIIOWKY SY ST'I'H 

Yield kg.. per hectare 

Court 0-1000 1001-2000 2001-3000 
Pe rr .ii L Uo: 

FARMS IZE GROUP ---

13 34 8 55
0.00 - 2.50 15.9 ,1.5 9.8 (7.1 

3 12 2 17 
2.51 - 5.00 3.7 	 1.1.6 2.4 20.7 

2 3 5
5.01 - 7.50 	 2.4 3.7 6.1 

, 	 5
AFIflE 7. 75 ,1 .9 1 .2 	 6. 1 

lonlif ',l.,-;i 

Co 1lrmn1 22 50 10 82 
Total 2(.8 61.0 12.2 100.0 

1 .36 Wheat; Yield by Type of Tenunre Accor(ing to Tal.e IV-2, 
the, ow rprs are in ma,jor'it y at distriblut.ar y whi Io the tenants 

t. 	 mio p. Oil overall ibasji the tenants have done better 
tihain owners as a number of Lenant,s have aclhi eyed yields higher
IhoLi 2000 kg/ha. but. non of the owner could achieve tlha. 



Count 

Percent 

TENURE TYPE 

OWNER 

OWNER CUM TENANT 

TENANT 


Column 


Total 


Count 

Percent 

TENURE TYPE 

OWNER 


TENANT 

Column 

Total 
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Table IV-24
 

WHEAT YIELD BY TYPE OF TENURE
 

CIIOWKY DISTY 

Yield kgs. per hectare 

0-1000 1001-2000 2001-3000
 
Row 

Total
 

10 17 27
 
20.0 34.0 	 54.0 

1 1 	 2
 
2.0 	 2.0 4.0
 

2 10 9 21
 
4.0 	 20.0 18.0 42.0
 

13 28 9 50
 

26.0 56.0 18.0 100.0
 

CIOWKY MINOR 

Yield kgs. per hectare
 

0-1000 1001-2000 2001-3000
 
Row 

Total
 

4 8 12
 
12.5 25.0 	 37.5
 

5 14 1 20
 
15.6 43.8 3.1 62.5 

9 22 1 32
 
28.1 68.8 3.1 100.0
 



IV-38
 

Cont'd Table IV-24
 

CIOWKY SYSTEM 

Yield kgs. per Hectare
 

Count 0-1000 1001-2000 2001-3000
 
Percent 
 Row
 

Total
TENURE TYPE
 
14 25 
 39

OWNER 
 17.1 30.5 47.6 

1 1 2OWNER CUM TENANT 1.2 1.2 
 2.4
 

7 24 10 41TENANT 
 8.5 29.3 
 12.2 50.0
 

Column 22 
 50 10 82 
Total 26.8 61.0 12.2 100.0 

Value of Output 

4.37 
 The ultimate success of the rehabilitation project. will be
measured in terms of the value of additional output generatedfrom the more equitable and reliable irrigation water suppliesespecially to 
tail enders. The existing values are presented here
 as a record of the pre project situation. Crop output values werecalculated by multiplying total production with weighted averagefarm gate price of respective crop for the year 1990-91. The
compuited crop output values of all crops have been used forcalculating the other related income variables. The mean outputvalue of major crop by channel reach and overall system basis 
is

presented in Table IV-25. The mean output values for sugarcane(fresh), maize and wheat are higher on head reach compared with
tail of distributary whereas the trend is 
reverse for minor-I.
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Table IV-25
 

OUTPUT NALUE OF MAJOR CROPS
 

CLIOWKY SYSTEM
 

(Rs./Ha.)
 

Chowky Disty Chowky Minor
 
Chowky
 

Crops head Tail Overall Middle Tail Overall System
 

Sugarcane 16428 9309 14179 16100 18974 17600 16052
 

Sugarcane(R) - 7801 7801 - - - 7801
 

Maize 4396 2355 3245 3814 4415 4085 3617
 

Wheat 7052 4117 5115 3803 5165 4441 4852
 

Farm Income
 

4.38 Farm income is an important parameter which explains the
 
farmers economic position in comparison with others. Generally
 
the measurable benefits of the project are represented by the
 
increase in agricultural production to be brought about through
 
implementation of irrigation and drainage works. The computation
 
of net farn' income is complex as it is influenced by so many
 
variables. Some of the most important variables have already been
 
considered in preceeding sections. These relate particularly to
 
use of water and non-water inputs and the yields obtained. These
 
are direct or primary indicators of project impact which are
 
expected to show major movements as the project takes effect, to
 
avoid complications and having direct indicators, the benefits
 
have been measured separately in terms of crop income, livestock
 
income and non-farm income.
 

4.39 Crop Income: The income from crops has been computed by
 
adding the output values of crops at farm level minus the cost of
 
inputs used such as seed, chemical fertilizer, farm yard manure,
 
pesticides, irrigation water, charges of ploughing and planking,
 
cost of casual labour and motive power hired, permanent labour
 
and 50 percent cost of family labour. The reason of charging half
 
family labour is that family members are generally engaged in
 
livestock maintenance and non-farm a6-ivities. The crop income
 
have been stratified into income per cropped hectare and income
 
per hectare dividing the crop income by total cropped area and
 
farm area (on sample W/C only), respectively.
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,i.,i0 According to Table IV-26 the crop income per cropped
hectaro arid per hectar? have been recorded negative by channel 
reaches and overall system except head reach of chowky disty. The 
gross crop income per farm have shown steep declining trend and
farming at tai.l reach of the distributary is not profitable.
Mbiddle-tail differences on the minor are comparatively much less. 
The crop income per farm works out to be Rs. 6290/- on project
hasis for the year tinder report which is soly by due to head 
reach watercourse of the distributary. 

4.,11 Livestock Income: The detailed investigation for this 
soitrr'e is beyond the scope of M&E activities of this project. The 
income covers the value of cash sales of livestock and livestock 
product during the year. The information generated as income from
I i ,estock per farm and livestock income per hectare is presented
in Table IV-26. This income have been recorded more by the farms 
of tail watercourses compared to the farms of upper reaches of 
the channels. 

Table IV-26
 

AVERAGE INCOME BY CHANNEL REACH 

(Rupees) 

Chowky I)isty Chowky Minor 
Chowky

Income Head Tail Overall liddle Tail Overall System
 

Crop Income 16353 -1777 4498 
 9277 8480 8878 6290
 

Crop Income 
per Cropped
 
llectlare 3413 -3733 -1259 -903 -969 
 -936 -1127
 

Crop Income 
per Hlectare 5717 -3699 -440 
 -1937 -1776 -1856 -1019
 

Livestock 
Income 1822 2292 2130 
 1539 2869 2204 2160
 

LivesLock 
Income per 
Hlectare 85a 1523 1292 1745 2015 1881 1533
 

Non-Farm 
Income 6833 
20538 15794 12000 7667 9833 13356
 

Non- Farm 
income per
 
hlectare 3931 14777 11023 15275 10544
5813 10827
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41.42 Non-Farm Income: Mobilization of farm resources, with 
the hope of additional income have been observed in respect of 
certain farmers. Such mobilization involves farmers willingness 
and ability to undercake it. However, data were collected on 
farmers non-farm income including labour hiring out., services, 
trading of livestock and other miscellaneous sources. The non
farm income per farm and non-farm income per hectare works out to 
be Rs. 13356 and 10827, on project basis, respectively. The 
descriptive statistics of non-farm income is shown in Table IV
27. The maximum non-farm income have been recorded Rs. 120000 on 
the tail watercourses of the chowky disty. This explains why the 
farmers at the tail of distributary are in business. 

Table IV-27 

DESCRIPTIVE STATISTICS OF NON-FARM INCOME 

CIIOWKY SYSTEM 
(Rupees)
 

Chowky Disty Chowky Minor 
- ---- _ Chowky 

Measures Head Tai l Overa 11 Mi ddle 'Pai I Ove ral I System 

Mean 6833 20538 15794 12000 7667 9833 13356
 

Median 0 13850 10000 0 0 0 6200
 

Mi n i mum 0 0 0 0 0 0 0 

Maximum 30000 120000 120000 60000 48000 60000 120000
 

Std.Dev. 10382 24120 21347 18150 1,1813 16474 19622
 

Livestock Inventory
 

4.43 Livestock constitute an integral part of the crop sector 
as it supplies draft power for farming operations. I t converts 
crop res idues into more nu t ri tious and valuable food products 
viz; milk and meat. Moreover it happens to be main source of 
organic manures in the area. The livestock population per farm by 
channel, reaches is depicted in Table IV-28. According to data the 
number of draught oxen per farm are higher on tail on both the 
channels whereas the mixed trend can be observed fo other types 
of livestock. 
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Table TV-28 

AVERAGE LIVESTOCK NUMBER PER FARM BY CHANNEL, REACI 

CIIOWKY S YSTEM 

('.howky ) isty Chowky Minor 
. .... ... . .. ....... Cliowky


1,i ves;Lock Head Tail. Overa] MMiddle 'Tail Overal Syst em 

Draft Oxen 0.3 1.1 0.8 0.8 1.3 1.0 0.9 

RII f fa I op.S 1 .1 0.9 1 .1 1 .5 1 .6 1 .6 1 .3 

Dra ft.
 
Bu11ffaloes 0.6 0.3 0.4 0.8 0.6 0.7 
 0.5
 
Il1 F fan 1oes
 

([mirnature) I ., 0.9 1.1 1 .A 1.6 1.5 1.3 

Cows 0.6 0.8 0.7 0.7 0.8 0.8 0.7 

r7ows 

(TI m t r 0.4 0.7 0.8 0.9 0.9 0.8ior) 0.8 

Don Ike y
 
( I mimature) - 0.1 0.1 
 - - - 0.1 

tors-s - 0.1 - - 0.1 -

Gho I & 
(o I.At 
All Ages '1.1 2.8 3.3 2.7 2.6 2.6 3.0 

Equipment-. Inventory 

I . I,1 The inlfo rmation pertaining to mechanized farming hiave been 
C(llo, ted an(d preseni ted in Table IV-29. The Cami-lS located at; the 
ta:i I w IL.e rcouiso of the chowky d isLty seem Lo be More equipped
with lifiihewells adrid Dr'actors. No farmer has reported the tubewell,
I.i'ntfo r ard I,rantor implement s at, the head waLercourse of the 
chowky distLy. Similarly no tubewell is installed on middle 
wri tor'course of m i.nor-I.. This means that only on tail 
waLe rcourses, suppl emented i rri ga Li on from tubewel ] s ir itist . It 
is further clear that tlhe tail farmers are more pregressives in 
t.erms of farm equipment. 



1V-43 

Table IV-29 

REACHEQUIPMENT INVENTORY BY CHANNEL 

(Number)
 

.Chowky Minor
Chowky Disty 

Chowlky
 

Tail Overall System

Equipment Head Tail Overall Middle 


Electric 
Tubewell - 4 4 5 

Diesel 

Tubewel i - - - - 1 11 

Tractor - 7 7 1 1 2 9 

Tractor 
Plough - 6 6 1 1 2 8 

Disc Harrow - 1 I - 1 1 2 

Seed Drill - 1 1 - - 1 

Trailer - 6 6 1 1 2 8 

Thresher - 4 4 - - 4 
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AGRO-ZC-E4C CNO4C C NDTI N
 

PURAN SYSTEM
 

Results at Watercourse Command Level
 

5.01 The pertinent agronomic results comprise of cropped area, 
cropping paLtern and cropping intensities collected and recorded 
at. watercourse command level for sample watercourses located at 
hoad an( Lail of distributLary arid the minor. The cr-opped area 
information for Khari f-90 were collecLed from irrigation 
dopartinent duie to de-layed commencement of Basetine Survey. The 
Rabi cropping pattern data were collected through crop mapping 

fcli que. Data for an addit' ional Kharif season i.e. Kharif-91 
have been collected through crop survey as the rehabilitation 
works were riot started by Kharif 1991. 

5 .02 Cropping Pattern: Cropping pattern reflects the 

.-irt i(c-ilatr ag ro-cl imatic zone and water supply si ination to some 
"I.enl.. dhetailed cropping pattern and cropping intensity data 

by watercourse for Kharif 1990 and Rabi 90-91 are given in 
Annexu re-5, Table 5.1. while the data for Kharif 1991 are 
presented in Annexure-5, Table 5.2. Table V-I depicts the 
cropping pattern by channel reach during Kharilf 1990 and Rabi 
1990-91 . The Kharif cropping pattern by channel and its reach 
hasis is presented in Figure V-1 and V-2, while the same for Rabi 
1990-91 is given in Figunre V-3 and V-I. 

5.03 The data indicate that. cotton and wheat. have occupied 23 
;,itd .12 peor-cent. of CCA at hend watercourse whi. e tHie area for 
t.he.- crops is about. 4 ard 11 percent at ta il reach of Puran 
d isi. ri butLary. The cotton area for tail watercourse i s about 16 
percent. of the head watercourse but wheat acrearge show only one 
percent decl ine. Wide variations for Kharif season for head and 
t.a i I water(-ourses for the distributary and the mi nor clearly 
refloct. serious shortage of water in tail reach during this 
seasqon. I t. is a clear example of inequity for head and tail 
rnaches. For Rabi season, variations in cropping intensity for 
the dist.ri-ibitary arid minor are less serious for head and tail 
watercotirses. However, 9 percent, less cropping intensity for tail 
wat.ercourse. of Puiran Minor do reflect inequity of water supply. 
The orchard is a major crop at head reach of the Puran minor 
hayving about, 24 percent of CCA. The area under cot ton and wheat 
crops is almost same i.e. 12 and 19 percent of CCA at head and 
tail watercourses of the Puran minor. The area under orchard is 
about 14 percent. less at tail compared to head watercourse. 

5.0,I Table V-2 (Figures V-5 and V-6) show the percent area 
Under crops during Kharif 1991. Tire pertinent data again indicate 
Lite channel reach differential. The area under major crops have 
shown decli ning trend on each channel. The steep declining of 
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Table V-I
 

CROPPI NG IATTERN
 
BY CHANNEl, REAClI-PURAN SYSTEM
 

Puran Disty Puran Mfinor 

":",oni/(Crops Head Tail Overal I Head Tail Overall 

Kharir" 1990 
Sugarcane 
(',1nht, 

0.49 
22.89 

0.30 
3.64 

0.42 
16.09 

0.97 
11.58 

5.44 
12.08 

3.40 
11.86 

Orrds 
Minor C'ops 

2.60 
14.44 

1.06 
5.45 

2.06 
11.26 

24.40 
33.07 

9.55 
5.84 

16.30 
18.22 

Sub Total: '10.12 10.46 29.83 70.02 32.91 49.78 

Rabi 1990-91 
w th,a. 
F'odle,r 

;,, ,grcutie 
(),crhnrds 
Minor (r'ops 

42.03 
3.69 
0.49 
2.60 
0.16 

40.65 
1.97 
0.30 
1.06 
1.97 

'11.54 
3.08 
0.42 
2.06 
1.55 

18.69 
2.94 
0.97 

24.40 
1.65 

18.75 
4.54 
5.44 
9.55 
1.19 

18.73 
3.81 
3.40 

16.30 
1.56 

Sub Tota1: 48.98 45.95 48.65 '18.65 39.76 43.80 

Annual : 89.40 56.41 78.48 118.66 72.67 93.58 

ier'ciln of C{iiilnirahle Commanded Area 



Cropping Pattern Puran Disty. 

Kharif - 1990 

50 

40.42 
40 

P 

SSugarcane 29.83
 
30

-]. Cotton a 
___ 	 n 

R\ Orchards t 
A 20-Minor Crops 	 r
 
r
 

a 	 10.45 

0-

Head 'Tall Overall 

Figure V-1 

g o - .... 	 ..... .... .. ....I ...... 

Cropping Pattern Puran Minor 
Kharit - 1990 

100 - - -

a90 	 

70 _P 70.02 ... 

r	 FiSugarcane 

CrCotton P e u Mino 49.78 
Orchards Khr 1 
Minor Crops 	 A 0 32.91-

20-
E.--.] otton 

10 

0 7. 
Head Tall Overall 

Figure V-2 



Cropping Pattern Puran Disty. 
Rabi 1990-91 

50 _. 
45.95 

Wheat 

Fodder 

P 
0 
r 
C 

40 

30

[7.7-] Sugarcane 

RON Orchards 

110 Minor Crops 

nt 

A 
r 
e 
a 

20. 

10 ...... 

0 
Head 

: 
Tall, Overall 

Figure V-3 

Cropping Pattern Puran Minor
 
Rabi 1990-91
 

50---86 

43.82 

4 0 ................. 39.77 ...................... 

P 

Wheat r 

Fodder C 
e 

E.] Sugarcane n 

t~'1Orchards A 20....... ................. 
Minor Crops r 

e 

0 
Head Tall Overall
 

Figure V-4
 

log 



Cropping Pattern Puran Disty.
 
Kharif - 1991
 

53.34 

, 

Sugarcane, 

Cotton 

Orchards 

Minor Crops 

50 

P 
r e40 

0 
C 

3n30 
t 

Ar 
e 20 

50 

-

-- 47.62...... ............................... . 2... 

.....37.38 .... .. 

••..... 

0 

Head Tall Overall 

Figure V-5 

Cropping Pattern Puran Minor
 
Kharif - 1991
 

100
lO0
 

.......... ...... ... ..........
9 0 . . . . . .... ..... ................ ..... .
...... . ....
 

80 .......................
78. ........................................
... 


P 70 --- ..
.................................................... 

Sugarcane r 60 . 
C= Cotton 53.07 

5 ....................
50 . .. ........................
 

R-{ Orchards t
Crops 40
Minor A ..~~~~~~~~~.......... ...........................
 

Minor Crops 31.93
 
a 

10-


Head Tall Overall 

Figure V-6 



V-3
 

high delta crops such as Sugarcane, orchards and vegetables is 
significant showing thereby inequitable supplies at tail reaches
 
of channels. The cotton and sugarcane are major crops of Puran
 
Disty while sugarcane, orchards and cotton are the dominant crops
 
of puran minor .uring Kharif-1991. Comparing Kharif 90 and 91, 
the difference for tail watercourse of Puran distributary are
 
highly significant.
 

Table V-2 

CROPPING PATTERN AND INTENSITIES
 
BY CHANNEL, REACH-PURAN SYSrEM
 

KIIARIF 1991
 

Puran DisLy Puran Minor 

Crops Head Tail Head Tail 

Sugarcane 5.22 1.49 29.06 2.26
 
Cotton 30.05 18.51 19.73 11.71
 
Orchards 2.60 1.46 21.19 8.69
 
Other Crops 15.17 15.92 8.42 9.27
 

Total: 53.34 37.38 78.40 31 .93
 

Percent of Culturable Commanded Area. 

5.05 Cropping Intensity Table V-3 shows the cropping 
intensi ty for Kharif and Rabi. by channel reaches and overall 
Puran system, while Figure V-7 and V-8 indicate the same for both 
channel s. The cropping intensity is high at head of the 
Distributary arnd Minor. The overall cropping intensity of Puran 
minor is about 15 percent higher compared to Puran distributary. 
The anrlual cropping at head is 33 percent more compared to tail 
watercourse of Puran distributary. The same reach differential of 
about 46 percent have been recorded for Puran minor. On overall 
system basis the figure is recor'ded about 86 percent of CCA. The 
most intresting feature is that head - tail difference for Kharif 
cropping intensity is much wider compared with Rabi season which 
is minor.
 

i161
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Table V-3 

CROPPING INTENSITY BY CI1ANNEL REACH
 
PURAN SYSTMI
 

(1990-9].)
 

Season llead Ta i 1 Overa 1 

'llI ran 1) isLy
 

Khiar i f 40.42 
 10.46 29.83 

I&)llb i 48.98 '15.95 48.65
 

Afralll. 89.40 56.41 
 78. 4 8 

lPuran Minop 

Kla ri f 70.02 32.91 4I9.78
 

Rah i 48.65 39.76 
 43.80 

Ann1ual 118.67 72.67 93.58 

Pural Syst em 

Khari £ 52.48 23.95 39.69 

I-,ah i 48.85 '12.23 46.26
 

Arillia 1 101 .33 66. 1.8 85. 95
 

5. 06 Cropping intensity for Eharif 1991 (Table V-2) bised on
 
physical measu rerieLnt.s is higher than lharif 
 90 data obta.ined from 
irri gat . ion depart.ment for Puran distributary. The observed data 
for !distributary tail reach watercourse is almost 4 times hi.gher 
than secondary source data. 

flesulL s al Farm Level 

5.07 As earl ior mentioned under chapter IV, this sect i.on covers
I.he a1j ro-tojoCiol c cond i t ions and ofther re].ated factors at farm 
level for Kharif 1990 and Rabi 1990-91. The pertinent, information 
is he n compil i ed l.hrough irLterv iews with operators of' 71 sample
f ;i rm.. ( 18 a.t each sample watercourse). These results are briefly 
diisti ,ed as under: 

I1
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5.08 Size of Holding by Type of Tenure: The information
 
showing the distribution of farms by holding and type of tenure 
(all watercourses) at channel and system is given in Annexure-5, 
Table 5.3. T, ble V-4 indicates this information only for sample 
watercourses of the channels. The pertinent information for 
channel reach of the sample watercourses is appended in Annexure
5, Table 5.4. Table V-4 shows that about 80 percent of farmers 
are tenants and 20 percent are owners and owner cum tenants at 
puran system. About 88 percent of tenants operate upto 7.50 
Hectares of holdings on project basis. The majority (83%) tenants 
are culti.'ating the land on puran disty. There is no case of 
combination of tenancy (owner cum tenant) on Puran Minor. Maximum 
farms (39 percent) range upto 2.50 hectares of hold1.,g size group 
at Puran Mi.nor. 

Tabl.e V-4 

I)ISTI IUTION OF FARM BY IIO)LDING SIZE AND TYPE OF TENURE 
(SAMPLE WATERCOURSES) 

PURAN DISTY 

Count JOWNER IOWNER CUMjTENANT I 
Percent TENANT Row 

Total 
FARM SIZE GROUP 

1 8 9 
0.00 - 2.50 2.9 22.9 25.7 

6 6 
2.51 - 5.00 17.1 17.1 

3 12 15 
5.01 - 7.50 8.6 34.3 42.9 

2 3 5 
ABOVE 7.50 5.7 3.6 14.3
 

Column 3 3 29 35
 
Total 8.6 8.6 82.9 100.0
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Cont.'d Table V-4 

PURAN MINOR
 

Count JOWNER ITENANT I 
Percent Row 

Total 
FARM SIZE GROUP 

2 12 14 
0.00 - 2.50 5.6 33.3 38.9
 

9 9 
2.51 - 5.00 
 25.0 25.0
 

5 5 
5.01 - 7.50 
 13.9 13.9
 

6 2 8 
ABOVE 7.50 16.7 
 5.6 22.2
 

Column 8 28 36
 
Total 22.2 77.8 
 100.0
 

PURAN SYSTEM
 

Count OWNER CUMl1OWNER TENANT 
Percent TENANT Row
 

Total 
FARM SIZE GROUP

2 1 20 23 
0.00 - 2.50 2.8 1.4 28.2 32.4
 

15 15
 
2.51 - 5.00 21.1 21.1
 

3 17 20
5.01 - 7.50 4.2 23.9 28.2
 

6 
 2 5 13

ABOVE 7.50 
 8.5 2.8 
 7.0 18.3
 

Column 11 3 57 
 71
 
Total 15.5 4.2 80.3 
 100.0
 

5.09 Farm Fragmentations: The data showing 
farm fragmentation
 
have been given in Table V-5. It may be observed that 87,47 and
68 percent of the sample farms are in the shape of compact block 
onr Puran disty, Puran minor and overall system, respectively.
Farms which are comprised of two parcels work out to be 24 
percent while 8 percent are divided into 3 parcels and only 1.4 
percent hnve 4 pai-cels on system basis. Much more fragmentation 
has been observed at Minor compared with Distributary. 

/14 
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Table V-5
 

FRAGMENTATION OF HOLDING BY FARM SIZE GROUP
 

Count 

Percent 


FARM SIZE GROUP
 

0.00 - 2.50 


2.51 - 5.00 


5.01 - 7.50 


ABOVE 	7.50 


Column 

Total 


0.00 

FARM S

Count 
Percent 

- 2.50 

IZE GROUP 
1 

12 
33.3 

2.51 - 5.00 
2 

5.6 

5.01 - 7.50 
1 

2.8 

ABOVE 7.50 
2 

5.6 

Column 17 

Total 47.2 


PURAN DT STY
 

No. of Parcels
 

1 2 


8 1 

22.9 	 2.9 


6 

17.1 


15 

42.9 


2 3 

5.7 8.6 


31 	 4 

88.6 11.4 


PURAN MINOR
 

No. of Parcels
 

2 3 


1 1 

2.8 2.8 


5 2 
13.9 	 5.6 


2 2 
5.6 5.6 


5 
13.9 


13 	 5 

36.1 13.9 


Row
 
Total
 

9
 
25.7
 

6
 
17.1
 

15
 
12.9
 

5
 
14.3
 

35
 
100.0
 

Row
 
4 Total
 

14
 
38.9
 

9 
25.0
 

5 
13.9
 

1 8 
2.8 22.2
 

1 36
 
2.8 100.0
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Cont'd Table V-5
 
PUIRAN SYSTEM
 

No. of Parcels
 

Count Row 
Percent 1 
 2 3 4 Total
 

FAIRM 
SIZE GROUP 
20 2 
 1 
 23
0.00 - 2.50 28.2 2.8 1.4 
 32.4 

8 5 2 15
2.51 - 5.00 11.3 7.0 2.8 
 21.1
 

16 2 
 2 
 20
5.01 - 7.50 22.5 2.8 2.8 
 28.2 

4 8 1 13ABOVE 7.50 5.6 11.3 l.,4 18.3 

Column 48 17 5 1 71 
Total 67.6 23.9 
 7.0 1.4 100.0
 

5.10 
 Irrigation Turn: The descriptive statistics relating to'
 
i r'-igat ion turn time by channel is given in Tabl.e V-6 and byChannel reach is presented in Annexure-5, Table 5.5. Mean turntine is recorded as 0.94, 0.90 and 0.94 hours per hectare fordist.r ibutary, minor and system, respectively. The minirnum

maximum 
 values at- Puran distributary have been reported 

and 
as 0.66ard 1 .24, whereas same for Pu ran minor are 0.81 and 1.00oi ,sr';/ha. On both channels the farms at tail watercourses are
getting 0.57 and 0.17 Hrs./ha. additional benefits 
 of their 

irrigation turn time. 

Table V-6
 

DESCRIPTIVE STATISTICS OF IRRIGATION TURN TIME 

(Hrs/1a. 

Measures Puran Disty Puran Minor Puran System 

Mean 0.94 0.90 0.94
 

Medi an 0.69 0.90 0.69 

M in im11 0.66 0.81 0.66 

Max imum 1.24 1.00 1.24 

SA . Dnv. 0.29 0.09 0.29
 

-lit 
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5.11 Main Watercourse Cleaning: Mean number of main
 
watercourse Cleanings as reported by the sample farmers for
 
Kharif and Rabi seasons and by channel reach are given in Table
 
V-7. The same information by watercourse reach is appended in
 
Annexure-5, Table 5.6. On overall basis five and four Cleanings
 
have been carried out during Kharif and Rabi on Puran disty.
 
Three and two Cleanings have been reported for each season at
 
puran minor. Annually nine and five Cleanings have been carried
 
out on puran disty and puran minor.
 

'Fable V-7
 

MEAN NUMBER OF WATERCOURSE CLEANINGS BY CHANNEL REACH 

PURAN SYSTEM
 

Channel/Reach Kharif Rabi Annual
 

Puran Disty 

Head 4 5 9
 

Ta i i 5 4 9 

Overall 5 4 9
 

Puran Minor
 

lead 2 2 4
 

Tail 4 2 6
 

Overall 3 2 5
 

5.12 Equity in Irrigation Water Supply: All the respondents
 
of Puran system reported to be satisfied with the allocation of 
irrigation turn time. The sample farmers also narrated that they 
were getting the allocated share of their irrigation turn. 

5.13 Turns Missed Under Regular Closures: Mean number of 
irrigation turns missed under regular canal closures by channel 
reach as well as overall channel basis are presented in Table
 
V-8. Not a single respondent has reported missing the irrigation
 
turn during Kharif. On the average, four number of turns have 
been missed during Rabi. The corresponding figures are same for 
both the channels. 
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Table V-8 

MEAN NUMBER OF TURNS MISSED
 
UNDER REGULAR CLOSURES
 

PURAN SYSTEM
 

Channel/Reach Kharif Rabi Annual 

Pura:in 1)isly 

1[( 0 4 ' 

Ta i 1- 0 4 4 

0vera l 0 4 4 

Puran Minor 

Iload 0 4 4 

'r .i 1 0 4 4 

)ve ra I 1 0 4 4 

5. 1,1 Turns Missed Under Unexpected Closures by Reasons: Table 
V-9 de-scribes the mean number of irrigation turns missed due to
rit"Ixpect~el canal closures by reasons for each channel and on 
oeve ra I I sys t.em hasis. Deta l I by channe] reach i s given in
,11iCrxu1r'e-5, Table 5.7. About' 51 percent farmers of Puran disty

rop lrte that 
 they have not missed any irrigation t.urn due to
,,1 X PC~t~ d canal. ciosu res. Rest. of [he respondents (419 percent)
ii a: ,d 2 to 3 t.urns due to eme r'gency maintenance of the channel
by the irriatgaLion department. All farms at Puran minor missed 
average of 3 irrigat.ion turns due to emergency maintenance. On 
syst.em bsis, 25 percent respondents did not miss any irrigation
hut. about. 70 percent. respondents missed 3 irrigations per year
due L.o emergency maintenance. Thus emergency maintenance is the
maini cause for unexpected missing of irrigation turns. 

I
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Table V-9 

TURNS MISSED UNDER UNEXPECTED CANAL CLOSURES BY REASONS 

PURAN DISTY
 

No. of Turns
 

Count Row 
Percent 0 2 3 Total
 

18 1.8 
Turn Not Missed 51.4 51.4 

3 14 17
 
Emergency Maint 8.6 40.0 48.6
 

Column 18 3 14 35 
Total 51.4 8.6 40.0 100.0 

PUIZAN MINOR 

INo. of Turns
 
Count Row
 
Percent 3 Total
 

36 36 
Emergency Maint 100.0 100.0
 

Column 36 36
 
Total 100.0 100.0
 

PURAN SYSTEM
 

No. of Turns
 
Count Row 

Percent 0 2 3 Total 

18 18
 
Turn Not Missed 25.4 25.4
 

3 50 53
 
Emergency Maint 4.2 70.4 74.6 

Column 18 3 50 71
 
Total 25.4 4.2 70.4 100.0
 

5.15 Turns Having Inadequate Discharge by Reasons: The
 
farmers were asked to report the number of turns when less than 
normal discharge was delivered during Kharif and Rabi seasons.
 
According to Table V-10, the reason reported by the respondent
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was less discharge in the respective parent channels. About 76
and 2,1 percent farms have availed their irrigation turns when
flows were below normal during Kharif and Rabi, respectively. The
frequency of turns having inadequate discharge have been more onPiiran minor compared to Puran disty. Not a single farmer has
reported inadequate supply on Puran Minor during Rabi. 

Table V-J0 

TURNS HAVING INADEQUATE DTSCIIARGE BY CHJANNEL 

(Percent Farms) 

Puran Disty Puran Minor Puran System
Number of 
Turns Kharif Rabi Eharif Rabi Kharif Rabi 

1 - 6  - - 3 
2 - 20 14 - 7 10 

3 - 20 14  7 t0 

, 11 - 22 - 17 -

5 9 - 11 - 10 

6 9  3 - 6 

7 31 - 22 - 27 -

8 6 3 -  3 1 

lo L11 1 66 49 86 76 24 

5.16 Contribution of Tubewe]l Water for Crop Production: Not
 
a single farmer 
 has used tubewell water for crop production on 
Lhis system. 

5. 17 Farm Level Land use Pattern: Table V-1i shows the 
4-dscri pt ive statistics of annual cropping intensi ties by

channels, while Table V-12 indicates the information by farm size 
grotps on channel and overall system. The detail information by
channel reach is given in Annexure-5, Table 5.8. The annual
cropp.ing intensi ties crosstab with type of tenure is presented in
Table V-13 and detailed in Annexure-5, Table 5.9. 

5. 18 On an average about 95, 86 and 90 percent annual, cropping
intensities have been recorded for Puran distributary, Puran
minor and Puran system, respectively. The majority of the farmer 
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(55 percent) fall under the category of 51 to 100 percent
 
cropping intensity on system basis. Amongst these 21 percent
 
farmers have upto 2.50 hectare of holdings. On relative basis,
 
small farms gave higher cropping intensity. Tenurewise grouping
 
of cropping intensities for Puran distributary, Puran minor and
 
Puran system are reported in table V-13. As 83, 79 and 80 percent
 
operators have been tenants on the distributary, minor and the 
system respectively, they achieved maximum cropping intensities 
upto 200 percent in some cases, whereas the other tenurial 
systems could not achieve above 150 percent cropping intensity 
even in a single case. 

Table V-I1
 

DESCRIPTIVE STATISTICS OF ANNUAL CROPPING
 
INTENSITIES AT FARM LEVEL BY CHANNELS
 

Measures Puran Disty Puran Minor Puran System 

Mean 94.57 85.63 90.00 

Median 100.00 86.37 92.67
 

M i ni mum 0.0 0.0 0.0 

Maximum 200.0 200.00 200.00 

St~d. l)ev. 54.71 46.75 50.65 

Percent of Farm Area
 

IDI
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Tab].e V-12
 

ANNUAL CROPPING INTENSIT[ES BY FARM SIZE
 

PURAN DISTY
 

Cropping Intensity Group 

Count 0-50 
 51-100 101-150 151-200
 
Percent 
 Row
 

TotalFARM SIZE GROUPTota 
2 , 1 2 90.00 - 2.50 5.7 11.4 2.9 
 5.7 25.7 

3 3 62.51 - 5.00 8.6 8.6 17.1 

3 11 1 155.01 - 7.50 8.6 31.4 2.9 
 42.9 

2 2 1 5ABOVE 7.50 
 5.7 5.7 2.9 14.3 

Column 7 20 3 5 35
Total 20.0 57.1 8.6 14.3 100.0 

PURAN MINOR 

Cropping Intensity Group 

Count 0-50 51-100 101-150 151-200
 
Percent Row 

TotalFARM SIZE GROUP 
2 11 
 1 14
0.00 - 2.50 5.6 30.6 
 2.8 38.9
 

3 4 
 2 92.51 - 5.00 8.3 11.1 
 5.6 25.0
 

2 2 1 55.01 - 7.50 5.6 5.6 2.8 13.9 

5 3 8ABOVE 7.50 13.9 8.3 22.2 

Column 9 
 19 4 
 4 36
 
Total 25.0. 52.8 
 11.1 11.1 
 100.0
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Cont'd Table IV-12 

PURAN SYSTEM 

Cropping Intensity Group 

Count 0-50 51-100 101-150 151-200 
Percent Row 

Total 
FARM SIZE GROUP 

4 15 1 3 23 

0.00 - 2.50 5.6 21.1 1.4 4.2 32.4 

6 4 5 15 
2.51 - 5.00 8.5 5.6 7.0 21.1 

5 13 1 1 20 
5.01 - 7.50 7.0 18.3 1.4 1.4 28.2 

7 5 1 13 
ABOVE 7.50 9.9 7.0 1.4 18.3 

Column 16 39 7 9 71 
Total 22.5 54.9 9.9 12.7 100.0 

Table V-13 

ANNUAL CROPPING INTENSITIES BY TYPE OF TENURE 

PURAN I)ISTY 

Cropping Intensity Group 

Count 0-50 51-1.00 101-150 151-200 
Percent Row 

Total 
Tenure Type 

1 1 1 3 
OWNER 2.9 2.9 2.9 "8.6 

1 1 1 3 
OWNER CUM TENANT 2.9 2.9 2.9 8.6 

5 18 1 5 29 

TENANT 14.3 51.4 2.9 14.3 82.9 

Column 7 20 3 5 35 
Total 20.0 57.1 8.6 14.3 100.0 
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Cont'd Table V-13 

PURAN MINOR
 

Cropping [ntensity Group
 

Count 0-50 51--00 101-150 151-200
 
Percent 
 Row
 

To tal
 
'Tenure Type 

5 3 8 
OWNER 13.9 8.3 
 22.2
 

41 16 ,1 11 28
TENANT 1.1.1 '1'.A 11.1 11.1 77.8 

Column 
 9 19 4 
 4 36
 
Total 25.0 52.8 
 11.1 11.1 100.0
 

PURAN SYSTEM
 

Cropping Intensity Group 

Count 0-50 51-100 101-150 151-200
 
Percent 
 Row
 

TotalTenure Type rt 
6 , 1 11
OWNER 8.5 5.6 1.4 15.5 

11 1
OWNER CUM TENANT 1.4 1 ., 1.4 

3 
4.2 

9 34 5 9 57TENANT 12.7 47.9 7.0 12.7 80.3 

Column 16 39 7 9 71
Total 22.5 54.9 
 9.9 12.7 100.0
 

Farm Inputs
 

5.19 The level and use of main explanatory variables for yields
are being reported so *as to 
have a record of data over time to
f'urnish a Baseline for measuring the future development. 

5.20 Seed Rate: Table V-14 shows the aggregate mean seed 
rat.es for the principal Khari f and Rabi crops by channel reach.
The seed rale for a] 1 crops cultivated by channel reach and
nvoralI system is given in Annexure-5, Table 5.10. Data indicate 

hat. cot ton sed rate is averaging from 21-37 kgs./ha. , while 
.ugn rca no S.eed rate average 5530-9182 kgs./ha. Onl tail 
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watercourse of the distributary comparatively less seed rates
 
have been used. Among the Rabi crops, wheat seed rate ranges
 
between 113-148 kgs./ha. and fodder 24-30 kgs./ha. Seed rate used
 
for all the major reported crops for the minor is higher compared
 
with distributary. However, the seed rate in case of all these 
crops is adequate.
 

Table V-14
 

MEAN SEED RATE OF MAJOR CROPS BY CHANNEL REACH 

(Kgs./Ha.)
 

Puran Disty Puran Minor
 
Puran
 

Crops Head Tail Head Tail System
 

Cotton 24 21 25 37 28 

Sugarcane 8308 5530 9182 - 8642
 

Wheat 124 113 148 144 131
 

lRabi Fodder 25 24 25 30 26 

5.21 Irrigation: Table V-15 summarises the cxrrent levels of 

water use for the major Kharif and Rabi crops while for all crops 
information is given in Annexure-5, Table 5.11. Number of 
irrigations applied to all the crops are adequate except 
sugarcane which appear to be on the lower side. Head tail 
differences are minor or nil. 
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'rahle V-15
 

MEAN NUMBER OF IRRIGATIONS FOR MAJOR CROPS
 
BY CHANNEL REACH!
 

Puran ) i.sty Plran Minor 
Pu ran( ro lead Ta i I Head Ta iI System 

(o t ton 5 5 4 5 5 

Stugarcane 10 12 11 - I1 

WI a t. 5 5 5 5 5 

HAibi Fodder 10 9 6 7 8 

5.22 Fert.I i zer: Of the inputs which are 
readily amenable to

farmer's cont rol fert.ilizer is probably the most important. inrI'ltoru rin g y . (1 s. The use of n i.l rogenoL s , phosphat-ic and 
p,,l:shic fert..i I izor for all corps by channel and overall system11. 1,e001 sHlTiuitar zOd Tablein V-i6, wli le detail by channel, reachii ivon in Annexure-5, Table 5. 12. dataThe indicate thatI'rI;tt ! l y h i ghe r amoun t. of ni it rogenous fertilizer has been,p,1d io~d .o- cot. ton, lha rif vegehabltes, stugarcane and wheal i.e. at: V 0. ,, rate of 120, 117, 111 and 125 kgs. per hectare on overall -y tnun l vel . As regard phosphaLic fort ' ilizer, a MaxiunUm dosagepet hectare (77 kg/ha. ) has been appl ied to Rabi vegeLables
f, I Iow(1 by 70 kg. per hectare Lo orchards. For the remainingc-rops, the rat.e of application has varied from 30 to 56 kg. perlec.l.al.o. The potashic fertilizer has been used only for orchards
anild h'a 1,i foddeVr in the project. area. Higher dose of fertilizer 
hanve been applied to cotton and Kharif vegetables compared to 
Treomin(enTded rates. 
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TABLE IV-16
 

MEAN FERTILIZER RATES BY CROPS
 

(Kgs./lla. 

Puran Disty Puran Minor Puran System
 

Crops N P K N P K N P K
 

Rice - - - 57 30 - 57 30 -

Cotton 114 47 - 125 49 - 120 48 -

Jantar 57 - - 57 - - 57 - 

K.Fodders 54 - - - - - 54 - 

K.Vegetables 148 38 - 1,14 80 - 147 - -

Stigarcane 144 76 - 97 28 - 111 43 -

Orchards 28 - - 46 70 102 44 70 102 

Wheat 129 57 - 121 55 - 125 56 

R.Fodders 56 57 - 60 37 - 59 44 

R.Vegetables 72 68 - 142 86 82 103 77 82 

Crop Yields
 

5.23 Table V-17 present'the mean yields of al.l crops by channel
 
reach and overall Puran system. The same information pertaining 
to major crops have been corsstabbed with farm size groups and 
type of tenlre by channel and overall system basis. The yield 
of cotton with farm size and type of tenure is given under 
'fable V-18, V-19, respectively. Yield of sugarcane and wheat by 
farm size and type of tenure is presented in Table V-20 to V-23. 

5.24 Rice crop have only been sown on the tail watercourse of
 
Puran minor and -its yield recorded 1058 kgs./ha. is low. A 
declining trend of yields from head to tail of the Puran Disty 
for cotton, jantar, Kharif vegetables, sugarcane, Rabi fodder and 
Rabi vegetables have been observed. The same trend on Puran minor 
for jantar, wheat, Rabi fodder and Rabi-vegetables have also been 
recorded. 

jt:
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5.25 Cotton Yield in relation to Farm Size: The data given in 

Table V-I8 for puran distributary indicate increasing trend in 

yield with increase in farm size. In case of the smallest farm 

size group (upto 2.5 ha.) maximum yield recorded fall in the 

range of 601 to 900 kgs/ha. whereas it increased above 900 kgs. 

per ha. for some farms larger thnn 2.5 ha. Considering all the 

farm sizes, about 17% farms yielded between 601 to 900 kgs/ha. 

The farm size group 5.01 - 7.50 ha. represented the ].argest group 

from the lowest to the highest. The(17%) showing yield ranges 

Puran Minor does not show any significant effect of farm size on 

the yield of col.ton. In this case 63.2% farms fall in the yield 

to 600 kgs/ha. For Puran Irrigation Syst.em, higherrange of 301 

yiel(Is have been achieved for farm sizes above 2.5 ha. This 

increase in farmindicates yield -increase to some extent with 

S.i ze. 

5.26 Cotton Yield by Type of Tenure: The data given in Table 

V- 19 indicate dominance of tenants as they constitute about 77 

percent of total farms. The tenants achieved from t he lowest to 
show anyt.hr, highest yields and the tenancy system does not 

def'init.e influence on cotton yield. For the Puran Minor, yields 

irend is similar although one tenant has been able to achieve 

cotton yield above 1200 kgs/ha. but. in case of other categories 

of t.enure the yield was restricted to 1200 kgs/ha. For the Puran 

Sys.em the tenants are dominant (72.2%) and the yield trend goes 

sI ightly in favour of tenants. 

are only two growers5.27 Sugarcane Yield by Farm Size: There 

of stigarcane on puran distributary and both fall in the farm size 

group above 7. 5 ha. However, for the same farm size, two 

di f ferent Levels of yield have been achieved. For Puran Minor, 

out of the 3 farm size groups, the largest group of more than 7.5 

ha. Produced higher yield. In this case increase in farm size had 

a positive effect in terms of increase in yield. For the Puran 

System, the farm size group 5 to 7.5 ha. produced higher yield 

comp)ared wilth lower and higher size farm groups. 

5.28 Sugarcane Yield by Type of Tenure: Out of the two 

sugarcane 	 growers on Puran distributary the tenant received 
Minor only the tenants grow sugarcane,higher yield. At Puran 

therefore, no comparison between tenures is possible. For the 

Ptiran Syst.em on the whole, the tenants produced higher yield 
compared with owner-cum-tenant. 

5 .29 Wheat Yield by Farm Size: The farm size 5 to 7.5 ha. 

constitute about 42 percent of the total farms. Although farm 

size does not appear to have any relationship with wheat yield 

but. on comparative basis the smallest farm size (upto 2.5 ha.), 

more numlber of farms fall in the yield range of 2001 to 3000 
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kgs/ha. In case of Puran Minor about 85 percent farms fall in the
 
range of 1001 to 2000 kgs/ha. irrespective of the farm size. The 
notable thing in this case is that only one farm from the whole
 
lot with the farm size of 2.5 to 5 ha. produced more than 2000 
kgs. of wheat grain per ha. Considering the overall system the
 
farm size does not appear to have any influence on wheat yield
 
although farms upto 5 ha. in size have some edge over the larger
 
farms.
 

5.30 Wheat. Yield by Type of Tenure: Wheat yield by the owners 

on Puran distributary is the lowest whereas it is comparable for 
owner-cuM-tenant and tenants. Similarly on Puran Minor, tenants 
have performed better than the owners to some extent. Similar 
trend has been observed for Puran System as the owner-cum
tenants and tenants have been able to achieve higher yield 
compared with owners. 

TABLE V-17 

MEAN YIELDS OF CROPS 

PURAN SYSTEM
 
(Kgs./ha.)
 

Channels 

Puran Disty Puran Minor 

Over- Over- Puran
 
Crops Head Tail all Head Tail all System
 

Rice - - - - 1059 1059 1059 

Cotton 856 694 761 487 643 585 668
 

Jantar 17985 13066 14296 17060 14444 14967 14669
 

K.Fodders 17155 - 17155 - - - 17155
 

K.Vegetables 1555 1098 1168 - 1519 1519 1266
 

Sugarcane 81379 55338 68359 83616 - 83616 80225
 

Wheat 1911 1987 1946 1455 1366 1404 1685
 

R.Fodders 14296 6235 8538 24874 8328 14947 12308
 

R.Vegetables 9223 7148 7494 9695 1091 7974 7712
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Table V-18 

COTTON 	 YIELD BY FARM SIZE 

PURAN 1)1 STY 

Yield Kg. per llec are 
Count 0-300 

Pe rcen t, 
FAIM STZE GROUI)* 

0.00 -	 2.50 

2.51 -	 5.00 

2 

5.01 -	 7.50 11.8 

ABOVE 7.50 

Co 1umn 2 
To al 11.8 

Count 

Percent 


FARM SIZE GROUP 

0.00 - 2.50 

2.51 - 5.00 

5.01 - 7.50 

ABOVE 	7.50 


Column 

Total 


301-600 601-900 

1 1 

5.9 5.9 

1 1 
5.9 5.9 


4 

23.5 


2 
11.8 


2 8 
1.1.8 47.1 

PURAN MINOR 

Yie.ld Kg. 	 per 

301-600 601-900 


3 2 
15.8 1.0.5 


4 
21.1 


1 
5.3 


4 ,1 

21.1 21.1 


12 6 

63.2 31.6 


901-1200 

2 
11.8 


1 

5.9 


1 
5.9 

4 
23.5 

Ilectare 

901-1200
 

1 
5.3 


[ 
5.3 


1201 
ABOVE 

AND 
Row 
ToI . 

2 

11.8 

'1 
23.5
 

1 8
 
5.9 47.1
 

3 
17.6
 

1 17 
5.9 100.0
 

Row
 

To ta.1
 

5 
26.3
 

5 
26.3
 

1 
5.3
 

8
 
,12.1.
 

19
 
100.0
 

I1c
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Cont'd Table V-18
 

PURAN SYSTEM 

Yield Kg. per lectare 

Count 0-300 1301-600 1601-900 901-1200 1201 AND
 

Percent ABOVE Row
 
Tot. 

FARM SIZE GROUP
 
4 3 	 7 

0.00 - 2.50 11.t 8.3 	 19.41
 

5 1 3 	 9 
2.51 - 5.00 	 13.9 2.8 8.3 25.0 

2 1 4 1 1 9 
5.01 - 7.50 5.6 2.8 11.1 2.8 2.8 25.0 

41 6 1 11 

ABOVE 7.50 11.1 16.7 2.8 30.6 

Column 	 2 11 14 5 1 36
 
Total 5.6 38.9 38.9 13.9 2.8 100.0
 

Table V-19
 

COTTON YIELI) BY TYPE OF TENURE
 

PURAN DISTY
 

Yield Kg. per lectare
 

Count 0-300 301-600 601-900 901-1200 1201 AND
 
Percent ABOVE Row
 

Total 
TENURE TYPE 

2 2 
OWNER 11.8 11.8 

OWNER CUM 	 1 1 2 
TENANT 	 5.9 5.9 11.8 

2 2 5 3 1 13
 
TENANT 11.8 11.8 29.4 17.6 5.9 76.5
 

Column 2 2 8 4 1 17 
Total 11.8 11.8 47.1 23.5 5.9 100.0 
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Cont'd Table V-19 

PURAN MINOR
 

Yield Kg. per Hectare
 

Count 301-600 601-900 901-1200
 
Percent 
 Row 

Tot a 1 

TENURE TYPE 
3 3 6 

OWNER 15.8 15.8 31.6
 

9 3 1 13
 

TENANT 4 7.4 15.8 5.3 68.4 

Column 12 6 1 19
 
Total 63.2 31.6 5.3 100.0
 

PURAN SYSTEM
 

Yield Kg. per Hectare
 

Count 0-300 301-600 601-900 901-1200 1201 AND
 
ABOVE Row
PecCen t 


Total
 

TENURE TYPE -
3 5 8 

OWNER 8.3 13.9 22.2 

OWNER CUN 1 1 2 

TENANT 2.8 2.8 5.6 

2 11 8 4 1 26 

TENANT 5.6 30.6 22.2 11.1 2.8 72.2 

36Co 1umn 2 14 14 5 1 
100.0
Total 5.6 38.9 38.9 13.9 2.8 
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Table V-20 

SUGARCANE YIELD BY FARM SIZE
 

PURAN D[STY 

Yield kg. per Ifectare
 

Count. 30001-60000 60000-90000
 
Percent 

FARM SIZE GROUP 

ABOVE 7.50 
1 

50.0 
1~ 

50.0 

Row 
Tot a 1 

2 

100.0 

Column 
Total 

1 
50.0 

1 
50.0 

2 
100.0 

PURAN MINOR
 

Yield Kg. per Ilectare 

Count 60000-90000 90000 AND 
Percent ABOVE Row 

Total 
FARM SIZE GROUP 

1 1 

0.00 - 2.50 14.3 14.3
 

3 3 
2.51 - 5.00 42.9 42.9
 

1 2 3 
5.01 - 7.50 14.3 28.6 42.9
 

Column 5 2 7
 
Total 71.4 28.6 100.0
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Cont.'d Table V-20 

PURAN SYSTEM
 

Yield Kg. per Hectare
 

Count 30001-60000 60000-90000 90000 AND
 

Percent RowABOVE 
Total 

FARM SIZE GROUP 
1 1 

0.00 - 2.50 11.1 11.1 

3 3 

2.51 - 5.00 33.3 33.3 

1 2 3 

5.01 - 7.50 11.1 22.2 33.3 

1 1 2 

ABOVE 7.50 11.1 11.1 22.2 

Column 1 6 2 9 

Total 11.1 66.7 22.2 100.0 

Table V-21
 

SUGARCANE YIELD BY TYPE OF TENURE
 

PURAN DISTY
 

Yield Kg. per Hectare
 

Count 30001-60000 60001-90000
 Row
Percent 

Total
 

TENURE TYPE
 
1 

OWNER CUM TENANT 50.0 50.0 

1 1 

1 

50.0 50.0TENANT 

1 2
 

Total 50.0 50.0 

Column 1 


100.0
 

131 



V-27
 

Cont'd Table V-21
 

PURAN MINOR
 

Yield Kg. per Hectare
 

Count 60001-90000 190001 AND
 
Percent ABOVE Row
 

Total
 
TENURE TYPE
 

5 2 7
 
TENANT 71.4 28.6 100.0
 

-Column 5 2 7
 
Total 71.4 28.6 100.0
 

PURAN SYSTEM
 

Yield Kg. per Hectare
 

Count 30001-60000 60001-90000 90001 AND
 
Percent ABOVE Row
 

Total
 
TENURE TYPE
 1 1 

OWNER CUM TENANT 11.1 11.1 

6 2 8 
TENANT 66.7 22.2 88.9 

Column 1 6 2 9 
Total 11.1 66.7 22.2 100.0 
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Table V-22
 

WHEAT YIELD BY FARM SIZE
 

Count 

Percent 


FARM SIZE 	 GROUP 

0.00 - 2.50 

2.51 - 5.00 

5.01 - 7.50 

ABOVE 7.50 


Column 
Total 


Count 
Percent 

FARM SIZE GROUP 

0.00 - 2.50 

2.51 - 5.00 

5.01 - 7.50 

AB.OVE 	 7.50 

Column 
Tot al 


PUIRAN DISTY 

Yield Kg. 	per 1Iectnrel 

1001-20000 	2001-3000
 

Row 
Total. 

2 	 3 
 5
 
7.1 	 10.7 17.9
 

3 3 	 6
 
10.7 10.7 
 21.4
 

9 	 3 
 12
 
32.1 10.7 42.9 

3 	 2 
 5
 
10.7 7.1 
 17.9
 

17 11 28
 
60.7 
 39.3 	 100.0
 

PURAN MINOR
 

Yield Kg. 	 per liectare 

0-1000 	 1001-2000 2001-3000
 
How 

To tal 

1 5 
 6

3.8 19.2 23.1 

1 6 
 1 	 8
 
3.8 23.1 3.8 
 30.8
 

5 
 5
 
19.2 
 19.2
 

1 	 6 
 7
 
3.8 23.1 
 26.9
 

3 22 1 
 26
 
11.5 84l.6 
 3.8 100.0
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Cont'd Table V-22
 

PURAN SYSTEM
 

Yield Kg. per Hectare
 

Count 0-1000 1001-200012001-3000
 

Percent Row
 
Total
 

FARM SIZE GROUP
 
1 7 3 11
 

0.00 - 2.50 1.9 13.0 5.6 20.4
 

1 9 4 14 
2.51 - 5.00 1.9 16.7 7.4 25.9 

14 3 17
 

5.01 - 7.50 25.9 5.6 31.5 

1 9 2 12
 

ABOVE 7.50 1.9 16.7 3.7 22.2
 

.Column 3 39 12 54 
Total 5.6 72.2 22.2 100.0 

Table V-23
 

WHEAT YIELD BY TYPE OF TENURE
 
PURAN DISTY
 

Yield Kg. per Hectarel
 

Count 1001-2000 2001-3000
 
Percent Row
 

Total 

TENURE TYPE
 
3 3
 

OWNER 10.7 10.7
 

1 1 2
 

OWNER CUM TENANT 3.6 3.6 7.1
 

13 10 23
 

TENANT 46.4 35.7 82.1
 

Column 17 11 28
 

Total 60.7 39.3 100.0
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V-30
 

PURAN MINOR
 

Yield Kg. per Hectare 

Count 0-1000 1001-2000 2001-3000
 
Percent Row 

To tal 

TENURE TYPE
 
1 it 5 

OWNER 3.8 15.4 19.2 

2 18 1 21
 
TENANT 7.7 69.2 3.8 80.8
 

Column 3 22 1 26
 
Total 11.5 84.6 3.8 100.0
 

IVURAN SYSTEM
 

Yield Kg. per Hectare
 

Count 0-1000 1001-2000 2001-3000
 
Percent 0 0 Row
 

Total
 
TENURE TYPE
 

1 7 8 
OWNER 1 .9 13.0 14.8
 

1 1 2 
OWNER CUM TENANT 1.9 1.9 3.7 

2 31 11 '14 
TENANT 3.7 57.4 20.4 81.5 

Column 3 39 12 54 

Total 5.6 72.2 22.2 100.0
 

Value of Output
 

5.31 Mean crop output per hectare for major crops by channel 
reach and overall system is shown in Table V-24. The output value 
per hectare on overall basi3 for cotton, sugarcane, orchards, 
wheat ard Rabi fodder works out to Rs.5425, 34391, 1142, 5327 and 
3957, respectivel-y. The declining trend of output value front head 

to tail correspond to crop yield data (Table V-17).
 

I3?
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Table V-24
 

MEAN OUTPUT VALUE OF MAJOR CROPS
 
PURAN SYSTEM
 

(Rs. /Ila.) 

Puran l) i.sl.y Pti'an Minor 

Pu ran
 
Crops Head Tail. Overal 1 Head Tail Overall. System
 

Cotton 6950 5636 6177 3952 5218 4752 5425
 

Sugarcane 34885 23722 29303 35844 - 35844 34391 

Orchards - 1236 1236 3820 4539 42,12 4142 

WheaL 60,13 6282 6151 '1599 4319 44,137 5327 

R. Fodder 1596 2005 27,15 7997 2678 4805 3957 

Farm income 

5.32 The information related to farm income have been generated 
to present the main sources of income such as crop, livestock and 
non-farm. These information have been systematically discussed, 
here as under: 

5.33 Crop Income: The descripLive statistics of crop income 
is presented in Table V-25 which includes mean, median, minimum, 
maX:imum values of crop income alongwith its standard deviation. 
On overall system the mean crop income works out to Rs. 10218/
for the year under report. The average figure of crop income 
shows declining trend from head to tail watercourse on both 
channels. Miinimum income from crops have been negative].y 
recorded while the maximum ranges up to Rs. 168263 on head of 
Puran distributary and overall puran system. The average income 
and income per cropped hectare and income per hec tare is given in 
Table V-26. The income per cropped hectare and per hectare have 
been recorde(' Rn. 889/- and Rs. 674/-, respectively for the year, 
while same values are negative on Puran minor. 

5.34 The crop income and income per cropped hectare by farm 
Size grcoups and type of Tenure on channel and overall system 
basis is given in Annexure-5, Tables 5.13 to 5.16. Data indicate 
that majority (37 percent) of the farmer Viave reported less than 
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income and out of these 18 percent are from 0.00 to 2.50zero 
(sma. letr size) . The farms reporting incomehectares of holdings 

from Rs. 3001 and aboveper cropped hectare ranged their income 
holdingare 1 perccit, in the category of 5.01 La 7.50 hectare o 

Si z.0. 

Tabl, V-25 

DESCRIPTIVE STATISTICS OF CROP INCOME
 

PURAN MINOR
 
(Rupees) 

Puran Disty Puran Minor 

Puran 

Head rai .1 Overall. SystemMeasures Hiead Ta i 1. Overal 1. 

2155 3467 10218
Mean 17405 16904 17161. 4779 


-784 -97 4002
Melian 6013 12169 8558 1523 

M i nimum -9367 -1073[ -t0731 -7449 -8953 -8953 -10731 

49295 19295 168263Maxi.mum 1.68263 59305 1-68263 22035 


St'd. Dev. 40888 18718 31636 10338 13,188 11918 24590
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Table V-26 

AVERAGE INCOME BY CHANNEL REACIH 

PURAN SYSTEM
 

(Rupees)
 

Puran Disty Puran Hinor
 

Puran
 
Income Head Tail. Overal.] Head Tail verall System
 

Crop Income 17405 16904 17161 4779 2155 
 3467 10218
 

Crop Income 
Pe r-Cropped
 
llectare i489 3972 273b -1210 -355 -795 889 

Crop Income
 
'er Hlectare 1878 2940 2394 -1479 
 -515 -997 674 

Livestock
 
Income 2394 1006 1720 1411 1971 1691 1705
 

Ii rvestock 
Income per
 
Hlectare 605 118 368 2347 187 1267 824
 

Non-Farm 
[ncome 100 1.412 891 800 
 583 692 790
 

Non-Farm
 
Income per
 
!lectare 156 122 140 1121 76 598 372
 

5.35 Livestock Income: Detailed investigation of livestock 
sector of' the farming system is beyond the scope and resources of 
the monitoring & Evaluation programme, but the respondents were 
asked to provide livestock inventories and an estimate of the 
value of cash sales of livestock and livestock product during the 
year under report. The information pertaining to average income 
from livestock and income per hectare is given in Table V-26,
while the same is crosstab with size of holding groups and type
of tenure and appended in Annexure-5, Table 5.17 to 5.18. The 
average livestock income and livestock income per hectare on 
system basis is Rs. 1705 and Rs. 825, respectively. 

5 . 36 Non-Farm Income: The data presented i n Ta )iLe V-26 as 
average non-farm income per farm and non farm income per hec tare. 
Which are is. 790/- and Rs.372/- on project basis, respectively. 
The descriptive statistics is given in Table V-27. The non-farm 
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income have been crosstab with holding groups and tenure Lype and 
is added in Annexure-5, Table 5.19 to 5.20. The farmers reporting 
no non-farnm income are about 89 percent. on system level. About 9 
percent. farmils ranged non-farm income from Rs. 5001-1000 amongst 
these 6 percent fall, inbetweeri 2.51 to 7.50 hectare size of 
ho Id i ng. 

Tab] e V-27 

DESCRIPTIVE STATISTICS OF NON-FARM INCOME 
PURAN SYSTEM 

(Rupees) 

Puran [)isty Puran Minor 

Puran 
Measures H1ead Tail Overall- Iead Tail. Overall. System 

Mean 400 1412 891 800 583 692 790
 

Med ian 0 0 0 0 0 0 0 

M in imum 0 0 0 0 0 0 0 

Maximum 7200 9600 9600 7200 6000 7200 9600
 

St(d. Dev. 1697 3293 2609 2328 1717 2019 2314
 

Livestock Inventory
 

5.37 'The ]livestock population per farm by channel reach for the 
year un(ler report is given in Table V-27. It mani fest's that 
numl)er of mature buffaloes is 0.7, 1.6 and 1.2 per farm on Puran 
minor, Pur,.n disty and the system, respectively. Corresponding 
number for immature buffaloes arp 0.3, 0.5 and 0.,4, respectively. 
Data indicates that cows are of less importance as their mean 
population works out to be 0.4, 1.0 and 0.7 per farm. The draft 
oxen population is 1.1, 1.7 per farm. The oxen population is 1.1, 
1.7 and 1.,4 per farm on these channels and system. The figure of 
Horses is uniform (0.1). The sheep and goats, of all ages have 
ben recorded as 5.6, 7.5 and 6.6 per farm for Puran minor, Puran 
disly and Puran syst.em, respectively. A slight variation have 
been worked out. for the population of livestock by channel reach. 

I4~
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Table V-28
 

AVERAGE LIVESTOCK NUMBER PER FARM BY CHANNEL REACH
 

PURAN SYSTEM
 

CHANNEL / Reach 

Puran Disty Puran Minor 

Puran 
Livestock Head Tail Overall. Head Tail Overall System 

Buffaloes 0.5 0.9 0.7 1.3 1.9 1.6 1.2
 

D)raugh t 
Buffaloes - - - - 0.2 0.1 0.1 

Bu ffaloes 
(.Immature) 0.3 0.3 0.3 0.5 0.4 0.5 0.4
 

Cows 0.4 0.4 0.4 0.4 1.6 1.0 0.7
 

Draught Oxen 1.1 1.2 1.1 1.8 1.6 1.7 1.4
 

Cow
 
(Immature) 0.5 - 0.3 - 0.6 0.3 0.3 

Horses - 0.1 0.1 0.1 0.1 0.1 0.1. 

Camels - 0.1 - - - - -

Sheep &
 
Goats
 
All ages 2.8 8.6 5.6 9.8 5.2 7.5 6.6
 

Equipment Inventory
 

5.38 The data (Table V-29) indicates that the Puran disty .3s 
ill equipped as far as mechanized farming is concerned. The 
cultural operations have been mainly performed by bullocks and 
bullocks driven implements. The information reveals that there 
are 5 tractors 2 Rotavator and 1 thresher in the entire command 
of the sample watercourses and these are owned by the farmers of 
Puran Minor.
 

• •%
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Table V-29 

EQUIPMENT INVENTORY BY CHANNEL REACH 

PURAN SYS''I'EM 

( Numler) 

Pur'"in Disty Puran Mi nor 

l,.i .sLock Ifead Tail Overall Ilead Tail Overall 
fli ran 
System 

ract-ort o r 1 4 5 5 

o?.o avat.o r - 2 2 2 

thresher 1 1 1 1 



Cha.pter VI 

~A.RnO- ECONOMI COtNDTIOiN S 

NAGNA SYSTEM
 

Results at Watercourse Command Level
 

C1.01 The agro-economic results on watercourse command level 
comprise of cropped area, cropping pattern arid cropping 
intensities. As narrated in the previous chapters, the field data
 
collection were started during Feb. 1991, therefore, the cropped 
area data for Kharif 1990 was collected from Irrigation 
Depart ment while the same information for Rabi 1990-91 was 
recorded through crop surveys. Like Puran system additional crop 
mapping for Kharif-1991 was carried out to supplement the results 
as the rehabilitation works were not started by Kharif-1991. 

6.02 Cropping i cropping pattern refers to thePattern: The 
weight of different crops on farm holdings in total cropped area, 
Cropping pattern details for each sample watercourse are given in 
Annexure-6, Table 6.1, whereas the cropping pattern for these 
watercourses in respect of Kharif-1991 is appended in Annexure-6,
Table 6.2. The Nagna System is being represented by sample of 
five watercourses, two at head, two at middle and one at tail 
reach of the channel. The information depicted in Table VI-i, 
Figure VI-i and V[-2 show the cropping pattern by channel and its 
reach for Kharif 1990 and Rabi 1990-91, while Table VI-2 and 
Figure VI-3 indicate the same for Kharif, 1991.
 

6.03 According to data (Table VI-i) the middle reach 
watercourses have more cropped area under sugarcane and orchards 
compared to head and tail reach watercourses. The reasons are 
that. majori ty of the farms at middle watercourses are owner 
operators having more than 7.50 hectare holdings (Table VI-5).
Further they are socially influential and are utilizing the 
sources at their optimum level. The acreage of sugarcane in tail 
reach do reflect inequity in water supply.
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Table VI-1 

CROPPING PATTERN BY CHANNEL REACH
 
NAGNA SYSTEM
 

Channel -- each 

Head Middle Tail OverallSeason/Crops 

KharLf 1990 

8.63 14.96Sugarcane 15.28 17.12 

4.13
Cotton 5.88 3.67 2.16 


28.70
Orchards 21.69 38.69 15.10 


9.72
Fodder 14.23 8.64 4.31 


Minor Crops 8.23 2.45 1.08 4.13
 

Sub Total: 65.31 70.57 31.28 61.64
 

Rabi 1990-91 

Wheat 15.61 19.19 20.30 18.54 

Fodder 0.51 0.72 1.21 0.74 

8.63 14.96
Sugarcane 15.28 17.12 


15.10 28.70
Orchards 21.69 38.69 


- 1.58Minor Crops 4 .73 

64.52
Sub Total: 57.82 76.44 45.24 


126.16Annual: 123.13 147.01 76.52 


Percent of Culturable Command Area 

6.04 The cropping pattern data for Kharif 1991 (Table VI-2) 

especially for sugarcane in the middle reach wtercourses is 

signi ficantly lower than Kharif 1990. Which is probably because 
of law and order situation in the area created by the decoits. 
The area tinder cotton have increased by 6.8 percent at middle 

reach of the channel. On head watercourses sugarcane area has 
while cotton area has decreasedhowever considerably increased 

which is contrary to the other two reaches. On overall basis 

there is 3.67 percent decrease in cropped area compared to 

Khari f-1990. The cropping pattern has on the whole undergone 

considerable changes during the last year i.e. 1991. 
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Table VI-2 

CROPPING PATTERN BY CHANNEL REACH 
NAGNA SYSTEM 
KtIARIIF 1991 

Channel Reach 

Crops Head Middle Tail Overall 

Sugarcane 27.19 1.71 9.65 11.70
 

Cotton 3.42 10.42 18.41 9.54
 

Orchards 22.67 42.64 15.10 30.93
 

Fodder 1.78 0.13 5.34 1.63
 

Minor Crops 3.84 4.32 4.39 ,4.17
 

Sub Total: 58.90 59.25 52.89 57.97
 

PercentI or"Culturable Commanded Area 

6.05 ropping .nt.ensipy: The cropping intensity being key 

indicator have also been stratified to represent the data on 
reach hasi s of the system and lined/unlined watercourses by reach 
(Tahe V1-3 and Figure VT-I ). The cropping intensit.y at middle 
rvach Ih 2,4 aI 71 percent. ILghn r compared to had and tail. 
'arh,', re'pec.ively. 'Fire m idldie r'each wal.e rcour'sv, are most 
'rnvnm red nn( Lai I reach walie rcou rs-es at a great disa(vantage on 

L.orms of cropping intensit.y. 

ILlh 
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Table Vi.-3 

CROPPING I NTENS IT IES BY
 
CIIANNEL, IEACH
 

Channel IReacIi
 

Sro,.i I ead i dd.I e 'Pai 1 Overal.
 

Klari C 65.31 70.57 31.28 61 .64 

RIa hi 57.82 76.4l4 45.24 61 .52 

A,\ rttal 12:3.13 117.01 76.52 126.16 

Percen t or Cu I.Lurab]Ie Commanded Area. 

o(n Cropppirg .nLer i.i..es or.Lin ed and Un lin.e.d WaLercourses. 

]'11r, jrop, in in Lensi Lies by lined and unlined watLer on rsvs are 
gi von in 'la )l e VI -. ' and Figure V1-5 and VI-6. Two sample 
iw ';IroIIrsn-, one n eand nd L.e otLher at middle are I ined.at. The 
c rOlppi ng In Lensi Lies are signi.ficantly high for lined 
wa Ltercoui.rse s i e. abouL 25 and 39 percent higher for head and 
miiddle wate rco urse.s respect ively, which show clear advantage of 
wnlorcnuonr e I King. 

Table VI -I 

CR(OIITNG IINTENSITIlES OF LINE) AND UN, I NE) 
WATERCOUiSES NAGNA SYSTEM 

(1990-91) 

Lined Unlined 

s on llead HIn d I P lead i ddI e 

lharif 69.60 8:1.88 56.31 56.06 

Rahi 61.55 81.21 50.03 71.63 

Annual. 131.15 166.09 106.34 1.27.69 
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Farm Level
Results at 

at farmindicatorsthe agro-economiccoversThis section The pertinent information6.07 
 Rabi 1990-91. 

level for Kharif 1990 and 

with operators of 88 sample 
interviews 

has been compiled through 

of 5 watercourses.farms 
. invhe informationre
by T'ypeofTenof Hlolding theSize for6 .08 

by ,ype of tilenulro procssed 
size of hol(ingI is gi ven i n'espoe' or Ie1 waLe'\ coir -osC

L o saml 
area Ifn a(it(l .iio the area on

r! t. ire farim the same it1 ormation r6r 
6.3, while givenTable isA1n 111"uV-6, and ovvr'nll systemreach ofr.IO by by typew;q .ertLI' II'ann- sizeSail I i v of ra'im) s aLtisLicsThe descr'ilI' given in

in Fable VI-5. The detai 11by reach is 
VT-6 ,in Tale abouttenure is shown V-5 ) reveals that 

The data (Table 36Table 6. 4. whileAnnexure-G , by the tenants
been operated the

57 percent farms have 
by owner operators. Majority of 

are controlled i.e. more 
percent farms larger holding size

have a 
-owner cum tenants less than 7.5and haveowners the tenantsmajori ty are the

than 7.5 ha. whereas of 
majority (63 percent) 

middle waLercourses andOn (75%)ha. holding. on head watercourses
lmjority with 

owner operators whil.e The owner operators 
are tenants.(82%)

tai . watercourses on middle reach watercourses 
sizeholding Onlarge watercourses.comparatively and tail reach

the headover and
have advantages (57%) are tenants 

of the operatorsmajoritybasis,system 
is uwners (36%).


second category 


Table VI-5 

OF TENUREAND TYPESIZEHOLDINGOF FARMS BY
D)ISTRIBUTION 

(SAMPLE WATERCOURSES) 

NAGNA SYSTEM 

CUM TENANTOWNEROWNERCount RotaTotal
TENANT
Percent 

SIZE GROUP 17 25FARM 17 
 28.419.31.18.0 - 2.50 
17 

0.00 
11
15 19.312.51.15.7- 5.00 

18 
2.51 

153 20.517.03.47.50
5.01 
28
7
i17 
 31.88.0
4.5
19.3 


ABOVE 7.50 

88
50
6
32
Column 100.0
56.8
6.8
36.4
Total 
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ConL'd Table VI-5 

HEAl) REACI 

CounL IOWNER OWNER CMIj TENANT
 
PercenL 
 TENANT Row 

Tot.a I
FARMS1ZE 

1 1 7 90.00 - 2.50 
 2.8 2.8 
 19.4 25.0
 

1 4 5
2.51 - 5.00 
 2.8 
 11.1 13.9
 

13 135.01 - 7.50 
 36.1 36.1
 

5 t 3 9
ABOVE 7.50 
 13.9 2.8 
 8.3 25.0
 

CoI umri 7 2 
 27 36
 
Total. 19.4 5.6 
 75.0 100.0
 

MI )L)I.E REACH
 

Coun L OWNER. OWNER CUM TENANT
 
Percent. 
 TENANT 
 Row 

Total 
FARM SIZE GROUP 

6 
 7 13
0.00 - 2.50 17.1 
 20.0 37.1
 

,4 1 
 5

2.5t - 5.00 
 11.4 2.9 
 1.4.3
 

2 1 3
5.01 - 7.50 5.7 
 2.9 8.6
 

10 3 
 1 14
ABOVE 7.50 
 28.6 8.6 
 2.9 10.0
 

Column 22 4 
 9 35

ToLal 62.9 
 11.4 25.7 100.0
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Cont'd Table VI-5
 

TAIL REACH
 

Count IOWNER ITENANT I
 
Percent Row 

Total. 
FARM SIZE GROUP 

3 3 
0.00 - 2.50 17.6 17.6 

7 7 
2.51 - 5.00 41.2 41.2
 

1 1 2 
5.01 - 7.50 5.9 5.9 11.8 

2 3 5 
ABOVE 7.50 11.8 1.7.6 29.4
 

Column 3 14 17
 
Total 17.6 82.4 100.0
 

6.09 According to Table V1-6 the mean farm size on project
basis works out to be 8.3 hectares, while the corresponding
figure for cwners, owner-cure tenants and Tenants are 12.10, 3.17 
and 2.24, respectively. The maximum and minimum farm size have 
been recorded for owners i.e. 66.12 and 0.80 ha. respectively.
 

Table VI-6
 

DESCRIPTIVE STATISTICS OF FARM SIZE
 
BY TYPE OF TENURE
 

Owner-cum 
Measure Owner Tenant Tenant All Farms
 

Mean 12.10 3.17 2.24 8.28
 

Hedian 8.91 4.00 2.00 5.20
 

Minimum 0.80 1.00 1.00 0.04
 

Maximum 66.12 4.00
4.00 66.12
 

Std. Dev. 14.27 1.33 1.08 10.30
 

6.10 Farm Fragmentations: The data.in Table VI-7 depict that 
about 49 percent of sample farms comprise of a single parcel. 
The farms comprising of two and three pieces of land are 26 and
 
16 percent, respectively. The remaining 9 percent farms consist
 



6.11 

VT-8
 

Sr I t.o 6 fraginent.s. It is noltable that, Lhe number of I'ragmenl.s
inre'ase with increase in holding size. 

Table VT-7
 

FRAGMENTATION OF IlOLI)[NG [3Y FARM SIZE GROUPS
 
NAGNA SYSTEM 

Number of parcels 

Count 
Percent. 1 2 3 4 5 6 Row 

FA hM SIZE Total 

19 5 1 25
0.00 - 2.50 21.6 5.7 1.1 28.,4 

10 5 2 17
 
2.51 - 5.00 11.4 5.7 2.3 
 19.4
 

5 6 6 
 1 	 18
 
5.01 - ',.50 5.7 6.8 6.P 	 1.1 20.4 

9 7 E 5 	 2 28 
ABOVE 7.50 10.2 8.0 5.7 5.7 	 2.2 31.8 

Co 	 lmn ,13 23 14 5 1 2 88 
Total 18.9 26.2 15.9 5.7 1.1 2.2 100.0 

Lime 

Irrigation Turn: The information relating to average 
I rri gation Turn Time per hectare for channel reach and overall 
channel basis is presented in Table VI-8. The average irrigation 
turn on head, middle and tail reach and for overall channel 
bas is have been recorded as 0.85, 0.56, 0.99 and 0.75 Hrs./ha., 
respecLively. On tail watercourse more irrigation turn Lime has 
been allocated compared to head and middle watercourses. 
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Table VI-8
 

DESCRIPTIVE STATISTICS OF IRRIGATION TURN TIME
 

(lrs./Ila. 

Channel Reach 

Measures lead Middle 
 Tail Overall
 

Mean 0.85 0.56 0.99 0.75 

Median 0.71 0.62 0.99 0.71
 

M inimum 0.00 0.05 0.89 0.00
 

Maximum 1.65 
 0.89 0.90 1.65
 

Std. Dev. 0.34 0.20 
 0.00 0.29
 

6. 12 Main Watercourse C[ean ings, Tabie VI-9 depict s the mean 
number of main watercourse cleanings by channel reach for Kharif 
and Rabi seasons. On an average 4, 6, and 5 cleanings have been 
done by the farmers on head, middle and tail watercourses of the 
distributary during the year. Equal number of cleanings (2) have 
been performed on reach and overall system basis during the Rabi 
season.
 

Tab].e VI-9
 

MEAN NUMBER OF WATERCOURSE CLEANINGS 
BY CHANNEL REACH 

Channel Reach 

Season Hlead Middle Tail Overall 

lharif 2 4 3 3 

Rabi 2 2 2 2
 

Annual 4 6 5 5 

6.13 Equity in InWater Supply: All the farmers cf 
this system were satisfied in terms of allocation of turn tiwe 
and availing of the irrigation turn. This information is based on 
the interviews of the sample farmers. 
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Turn.. (,-.,q-

i t,m"oni. tu1r'us1 miSS-ed r-g II,;I - c os 


. I .I . Missecd ,eFui IfC1 C Iosires, Av(., Page nu1mber of' 
undr-'. P caII I res by cI rianv I 

';;,.'li .s g i ven in Table VI - 10. No cana 1- c osu rtes have beenoli-i'r- by the farmers dII ri nt Khlari t' season wh.i I.e equa cania I.
closu res by channel- reach and on oveal,1. basis ( I I.imes ) have 
ben -rCpor-L]ed the of' Ie sysLeiiby respo ndenls .H on Rab)i and annualIhas i s. 

Tab] VI - 10 

MEAN NUMBER OF TURNS MISSE) UNI)ER REGIJIAR CLOSURES 

Channel Reach 

eason Hfead M iddle Tail Overall 

hanri f 0 0 0 0 

I, i 4 4 et ,1 

Annual. 4 4 4 4
 

G6.15 Turns Missed Under Unexpected Closures by Reasons: 
According to Table V-l. , about. 98 percent farms have reported
Hal. they missed thei r Irrigation Lurns due to unexpected canal
closures. On lhe basis of further strati ficat ions 10 and 88 
percent. missed 3 and 4 t-urns diuring the year due to emergencymaintlenarnce of' Lhe channel. On head and tLail watercourses 94 and 
100 percent; farms have not. availed 4 irrigations due to the 
ener'gercy mai.ntenance by the departments. The sitLuaLion have been 
bet.t'er aL middle reach watercourses as for as loosing of 
irrigation turns is concerned. 
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Table VI-11 

TURNS MISSED UNDER UNEXPECTED CANAL CLOSURES BY REACHES 

NAGNA SYSTEM
 

Count Turns Missed Row 

Percent 0 3 I To tal 

2 2 
Turn Not. Missed 2.3 2.3 

9 77 86
 
Emergency MIaint. 10.2 87.5 97.7 

Column 2 9 77 88 

Total 2.3 t0.2 87.5 100.0 

Head Reach 

Count Turns Missed Row 
Percent 0 ,1 Total. 

2 2 
Turn Not Hissed 5.C 5.6 

31 34 
Emergency Ma.int. 9,4.41 9,4.4 

Column 2 34 36 
Total 5.6 94.4 100.0 

Mi,; (ie Reach 

Count Turns Missed Row 
Percent 3 4 Total 

9 26 35 
Emergency Maint. 25.7 74.3 100.0
 

Column 9 26 35
 
Total 25.7 74.3 100.0
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ConL'd Table VI-11 

Ta i I. Reach 

Count. ITurns Row 

Missed
 
Percent 4 Total
 

17 17 
Emergency Ma int.. 100.0 100.0 

Column 17 1.7
 
ToLal 100.0 100.0
 

6. I ; Turns.liai!.g .nadequat.e !)i scho ge y Reasons: The 
r'e:sonse t:o Ie number of1 uris v i ing inm;deqmnaI.e flow in the
 
chainnei by renson is presented.l iin Triblp VI -12, whi 1 hIie 
 same
 
inFormattion on the trach basis i s given inl Annex re-6, Tale 6.5.
 
11 11 pe rct':m cases, L.he suppl ies Lo 'rarms were tu.ll , while in
 

l1e Ilj o ' I .y of thr' cases (56%) tlIm spp I i e. del ive red. were
 
inri~dejunIeo. The reason Ior l-eod hin: been tes f ow in the
 
diN'L.ri hiLtary. The number ol Lurms when suppli es were reported as
 
ina(leqlate varied between 2 to 15.
 

Table VT-12 

TURNS HAVING INADEQUATE DISCHARGE BY REASONS 

NAGNA SYSTEM 

Number of turns
 
Coun t 
 Row
 

Percent: 0 2 1 3 5 6 7 8 9 10 11. 12 
 15 Total. 

Full 39 39 
Supply. 44 .3 41 .3 

Less 8 5 3 8 3 9 7 3 1 1 1 49 
Flow In 9.1 5.7 3.4 9.1 3.4 10.2 8.0 3.4 1.1 1.1 1.1 55.7 
Channel 

Column 39 8 5 3 8 3 .9 7 3 1 1 1 88 
Total '14.3 9.1 5.7 3.4 9.1 3.4 10.2 8.0 3.4 1.1 1.1 1.1 100 

6. 17 Contribution of Tubewell Water for Crop Production: 
According to the data generated, 8 respondents (22 percent of 
farn.-) of" head watercourses have been using tubewell waLer. for 
crop Production. Ther'e was no cont. ri ut ion on mirdto and tail 
reaches. Jn I1 percent cases, the contribution of tubewel.I water 
on crop production has been recorded as 0-25% while in 4 
remaining cases contribution is higher. 

166C 
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Table VI-13 

CONTRIIUTION OF TUBEWEIJI WATER FOR CROP PIRODUCTION 

(Farms Reporting)
 

Channel Reach
 

head Overall. Sys teni 

Pe rcentage Iarge Number Pe r'cen t Numbe r Pe rcen t 

0 - 25 4 11.1 i 41.5
 

26 - 50 2 5.6 2 2.3 

51 - 75 ....
 

76 - 100 2 5.6 2 2.3 

Total : 8 22.3 8 9.1 

6.18 Farm Level Land use PatLtern: Table VI-14 presents 
the descriptive statistics of average annual cropping intensities 
at farm I evel . This data is rel ate(d to farm size groiips and type 
or tenure in Table VI-1.5 and VI-16, while the same by channel 
reach is given in Annexure-6, Table 6.6 and 6.7, respectively. 
'huie ave rages ( mean and med Jan ) show t.Hie channel- reach 
d i.fferent; i al.. The farm level. cropping int~ensi ties have shown 
dec.ining trend especially from middle Lo tail reaches. Although 
cropping inLensi. ties recorded have a wide range (0-more than 201) 
but the largest group (34% of operators fa].l in 51-100 percent 
category. The data also indicate somewhat increase in cropping 
intensity witch increase in farms size. Tenants enjoying majority 
(57%) have some edge over the other types of tenants. 
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Table Vl-I,I
 

DESC RII [I' STATISTIC.;()Ile ANNUAl., CHOPP ING 
IN'P ENSIT1IES AT FARM I,EVEI, BY CHANNEL1 REACH 

Chanrinel. ReachI 

Monsui re.I head M idd Ie Ta i.I Overall 

Moin 	 107.' 105.8 61.3 98.4 

Mod in 103.6 98.8 73.2 99.1 

I i.In IlllIn0.0 0.0 0.0 0.0 

.x iinuin 2 19. 6 259.2 125.0 259.0 

.il. Dev. 56.8 76.6 44.6 	 65.1 

Percent. or Fa nm Area 

Table VI-15
 

ANNUAL CROPPING INTENSITTES BY FARM SIZE
 
NAGNA SYSTEM 

Annimi.1 Croppinif Int.eisi I.ios 

Co inl1 0-50 51-100 101-150 151-200 201 AND 
Percen .	 ABOVE Row 

Total 
FARM SIZE GIIOUP

9 8 ,1 4 	 25 
0.00 	- 2.50 10.2 9.1 1.5 1.5 28.4
 

/1 5 It ,1 
 17
 
2.51 - 5.00 ,4.5 5.7 4.5 4.5 	 19.3
 

1. 8 5 3 1 18 
5.01 - 7.50 1.1 9.1 5.7 3.4 1.1 20.5
 

8 9 '1 '1 3 28
 
ABOVE 7.50 9.1 1.0.2 4.5 41.5 3.4 31.8
 

Co Iilrrn 22 30 17 15 4 88
 
'o t l 25.0 3,1.1 19.3 17.0 1.5 100.0
 

It
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Table VT-16 

ANNUAL CROPl'[NG INTENS. [ES BY TYPE OF TE'NURE
 
NAGNA SYSTEM
 

Annual Cropping Intensities
 

Count- 0-50 51-100 101-150 151-200 201 AND 
Percent. ABOVE Row 

Total
 

'T'ENURE' TYPE 
t,I 1 2 11 32 

OWNER 15.9 41.5 1. 1 2.3 12.5 36.,4 

1 1 3 1 6 
OWNEIR CUM TENANT 1 .1 1 .1 3.4 1.1 6.8 

7 15 12 6 10 50 
TENANT 8.0 17.0 13.6 G6.8 . 1 .4 56.8 

Col umn 22 20 16 8 22 88 
TotaL 25.0 22.7 18.2 9.1 25.0 100.0 

Farm [nputs 

6.19 The level and use of main explanatory variables for crop 
yields are briefly by discussed as under: 

6 .20 Seed RaLe: Mean s eed rates used as reported by the 
samp.1e farmers by channel reach are presented in Table VI-17. 
Reachwise seed raLes differ to some extent but no reach has 
superiority so far as all major crops are concerned. Seed rate 
for wheat for all the distributary reaches is on the higher side 
whereas in other cases it is reasonable. 
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Tab l.e Vf-17 

MEAN SEE) RA'I'T OF CROPS
 
BY CHANNEL REACH
 

(lgs/Ha)
 

Chaneri hReach 

C tops Head Middle Tail. Ove ra.l 

Khari f 

Sugarcane 7449 9238 - 7693 

Cotton 22 28 21 24 

Jan Lar 25 25 25 25 

Maize (Fd.) 120 118 - 120 

Ba,j r'a 12 - - 12 

Vegetabl es 5 12 5 10 

Rab i 

Wheat 144 139 149 144
 

Fodder 27 31 26 29
 

Vege tables 4 - - /I
 

6.21 !7rr.iga.i,.on: Data in Table VI-18 depicts the number of 
irrigations applied to crops on reach basis. On middle reach 
watercourses, irrigations applied to Khairf vegetables and Rabi 
fodder are on the. higher side compared with other reaches. For 
rest of the crops reachwise dirf'ferences are minor.
 

http:7rr.iga.i,.on
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Table VI-18 

MEAN NUMBER OF IRRIGATIONS FOR CROPS
 
BY CHANNEL REACH 

Channel. Reach 

Crops Head iddle Tai]. Overall 

Khari f 

S.Cane. (Fresh) 10 9 10 

S.Cane.(Ratoon) 10 - 10 

Orchards 7 7 - 7
 

Co t ton 5 5 5 5
 

Ja La 8 8 5 7
 

Fodder 4 4 4
 

Baj ra 4 - - 4
 

Vegetables 9 11 7 10
 

Rab i 

Whea t 5 5 it 5 

Fodder 6 68 7 

Vegetables 8 - 8
 

6.22 Fertilizer: The use of nitrogenous, phosphatic and 
po L.ash ic fertilizers by channel reach has been SlImImIarized in 
Table VJ-19. The poLashic fertilizer has only beeni applied to 
orchards at t he middle watercourses. The phosphatic fertilizers 
have been aplplied to all crcp.s except Jantar nrid Ba,jia There is 
vari ation in the rate of use of fertilizer by channel reach in 
the project area. The rates of fertilizers are just close to the 
recommended doses of the fertilizer. 
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Table VI-19
 

MEAN FERI'TIIZER RATES O1 CROPS
 
BY CHANNEL, RACt[
 

( Kgm/had. 

Chnrunp- R?each 

Head Mi d Ie Ta .i1 ()v, ral 

.ros N P N P K N P N P K 

Khtr i i" 

Fresli) 121 72 46 115 -  - 111 78 
S'q.canol( 

(HaI non ) 99 60 -  90 ( 0 ()rchards 86 49 5684 42 - - 84 55 42 
1o1oII 57 1.20 57 - 72 14 99 51 
28  - - - - 28 - ["on11I r 69 17 59 .- 65 '17 -Pajr 57  - - 57 - -Vr ( t'I, 11)1 s 117 59 124 1 47 - 158 114 1.25 53 -

Izah 

Wh(,;I t. 105 56 113 ,14  63 12 98 50 -
Sodd. r 1 51 27 66 30 - 16 41 51. 35 

6.23 Farm Yard Man.ure: Data g eiyn .in Tal]e VI-20 reveal, the 
u, ' rmfr yard ianure by channel ro-ach and on ove ra [ projecth; ,i:-;. Appl icat. ion rate to wheat on head reach is quite high. It,is,; Pl, I i ed to I.wo major crops only headin and mi ddlle reacheswh, r,-s Lail, roach operators do n'ot; use it at all. 
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Table VI-20 

MEAN FARM YARD MANURE RATE 13Y
 
CHANNEL REACH
 

(Kgs/Ila) 

Channel Reach 

CI ops Head Middle Tail Over-all 

Orchards 3058 3461 3388 

Wheat 1.7402 - - 17402 

Fodder - 3689 3689
 

Crop.YKields 

6.24 Average yield of crops as observed on the sample farms by 
channel reach has been summarized in Table VI-21. The descriptive 
statistics worked out for major crops is depicted in Table VI-22, 
while the same by channel reach is given in Annexure-6, Table 
6.8. The relationship in between yields of sugarcane, cotton and 
wheat with groups of holding size and type of tenure is appended 
in An.e2xure-6, Table 6.9 to 6.11.
 

6.25 According to data (Table VI-21) the yield of sugarcane 
(fresh), Cotton and Kharif Vegetables are significantly high at 
middle compared to other reaches. Except wheat, the yield of all 
other crops are lower at the tail reach. Mean yields of all the 
reported major crops on table VI-22 are good by national
 
s tandards. 
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Table VT-21 

MEAN YIED OF CROPS BY CIIANNEI, REACH 

(Kgs/Ha. 

Channel Reach 

Crops 
Head Hi ddle Tai l Overall 

Khar. f 

Sugarcane (Fresh) 48485 83188 51610 
Stugarcane (Ratoon) 55338 

- 55338 
(o L,ton 586 1171 608 842 

,:, r 18'146 17831 15052 17398 
odder 17985 15325 - 16987 

727 
- 727 

Vegetables 879 4032 876 3191 

Wheat 1581 1732 1807 1676 
lodders 36892 12011 5764 15738 
Vegetables 3582 - 3582 
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Table VI-22
 

DESCRIPTIVE STATISTICS OF MAJOR CROPS YIELD.--

NAGNA SYSTEM
 

(Kgs/H4a.
 

S.Cane S.Cane
 
Measure (Fresh) (Ratoon) Cotton Wheat
 

Mean 51640 55338 842 1676 

Median 50477 55338 646 1566 

Minimum 5859 55338 467 609 

Maximum 97418 55338 1383 3560 

Std. Dev. 23640 0.00 342 622 

Value of Output 

6.26 Mean crop output value per hectare for major crops by 
channel reach and overall system is given in 'Table VI-23. The 
mean output value per hectare for sugarcane, orchards, cotton and 
wheat on project basis works out to be Rs. 22137, 47636, 6097 and 
5073, respectively. Middle reach watercourses have given better 
output value for sugarcane, orchards and cotton while tail reach 
is in advantage in wheat production. 
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Table VI-23
 

MEAN OUTPUT VALUE OF MAJOR CROPS
 
BY CHANNEL REACH 

(Rupees ) 
Channel Reach 

Crops 
 Head 
 Middle 
 Tail 
 Overall
 

Sugarcane 20785 35661 - 22137 
Orchards 13234 58030 - 47636 
CoLton 4237 8472 4400 6097 
Whea t 4785 5242 5472 5073 

Frm ...ncome...

6.27 The farm income being anstud ied as income from 
important key indicator has beencrops, livestockseparately. and Non-farm incomeThe average values of these sources of incomebeen depicted in haveTable VI-24 on project basis. 

6.28 Crop Tnicome: Crop income per cropped hectare andincome per crophectare (Table VI-24)waL tr'courses compared 
is much higher- on middleto head reach. Thehectare ari(] per hectare have 

income per croppedbeen negative on the farms of tailwatercourse. 

6.29 Livestock Income: The livestock
milk, income by sel]ing themilk by-products and livestockindicate declining trend from head 

at farm level (Table VI-24)
to tail 
reach of the channel.
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Table VI-24
 

AVERAGE INCOME BY CHANNEL REACH
 

(Rupees)
 

Channel Reach
 

Crops Head Middle Tail Overall
 

Crop Income 27558 189483 1325 86893
 

Crop Income per
 
cropped hectare 1405 8844 -603 3880
 

Crop Income
 

per hectare 3367 10097 -104 5373
 

Livestock Income 4091 1686 1053 2548
 

Livestock Income
 
per Hectare 1054 629 157 712
 

Non-Farm Income 4437 4276 26,17 3836
 

Non-Farm Income
 
per Hectare 1987 1048 665 1065
 

6.30 Non-Farm Income: The non-farm income (Table VI-24) has
 
been recorded more at head watercc:urses compared to other
 
reaches. On overall basis the non-farm income and non-farm income
 
per hectare work out to be Rs. 3836 and 1056, respectively. The
 
information relating to minimum, maximum, mean values and
 
standard deviation of non-farm income is given in Table VI-25.
 
Data indicate lowest non-farm income for tail reach watercourses.
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Table VI-25
 

DESCRIPTIVE STATISTICS OF NON-FARM INCOME BY
 
CHANNEL REACH 

(Rupees) 

Channel Reach 

Measures Head Middle Tail Overall 

Mean 4437 4276 2647 3836 

Median 
 5100 0 0 
 0
 

M ii In
i111 0 0 0 0 

Max i mum 9600 40452 19200 40452 

Std. Dev. 4057 10750 5487 8791
 

i.vestock -Inve..ry 

6.31 The information relating to average number of livestock 
per farm by channel reach is presented in Table VI-26. The mean
number of milch buffaloes, milch cows and draught oxen per farmhave been recorded 1.5, 0.8 and 1.0, respectively. A slightvariation by channel reach have been recorded. Number of milchhuffaloes, milch cows and immature cows per farm have been
uniform on middle and tail watercourses. 
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Table VI-26
 

AVERAGE LIVESTOCK NUMBER PER FARM
 

Livestock Head Middle Tail Overall
 

Milch Buffaloes 1.7 1.4 1.4 1.5
 

Immature Buffaloes 0.7 0.9 0.8 0.8
 

Milch Cow 0.4 0.3 0.3 0.3
 

Draught Oxen 1.1 0.8 1.2 1.0
 

Immature Cows/Oxen 0.3 0.2 0.2 0.3
 

Hlourse/Mules Mature 0. 1 - - -

Camels Mature - - 0.1 0.1 

Sheep & Goats 5.0 7.6 9.6 6.9
 

Equipment Inventory
 

6.32 The data given in Table VI-27 show that there are 5 
tractors, 1 disc harrow, 2 tractor trolleys and 3 Threshers in 
the project area. No such type of equipments have been recorded 
by the farms of tail watercourse. Trolleys and threshers have 
been kept by the operators of middle watercourses. 

Table VI-27
 

EQUIPMENT INVENTORY
 
NAGNA SYSTEM
 

(Number)
 

Equipment Type Head Middle Tail Overall
 

Tractors 2 3 5 

Disc Harrow 1 - 1 

Trolleys 2-2 2 

Threshers 3 3 
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AGRO--ECONO4IC ~CONDIV]IONS 

NARI SYSTEM
 

Results at Watercourse Command Level
 

7.01 Two channels of the Nari System viz; Sibi and Kurak have
 
been studied. Two sample watercourses on each channel have been
 
selected for establishing the bench mark for impact evaluation.
 
Both sample watercourses of Sibi branch offtake from the tail
 
r'each of the channel, while one watercourse of the Kurak branch
 
fall in the middle and the other in the tail reach as these were
 
the only possibilities under the existing layout. As already
 
mentioned in the previous chapter, the field data collection
 
assignments started in Feb. 1991, therefore, the physical
 
measurements for Rabi 1990-91 could be done. The crop data
 
pertaining to Kharif-1990 have been collected on recall basis
 
from all the operators on the sample watercourses. However
 
additional data for one corp season i.e. in Kharif-1991 have also
 
been collected through observation. It is added that it had been
 
difficult to identify and measure the Culturable Command Area
 
(CCA) for sample watercourses nor the watercourses command maps
 
of this system were available with irrigation department. Thus
 
the pertinent data have been processed to represent the results
 
as percent of total cropped area.
 

7.02 Cropping Pattern: The cropping pattern by channel reach 
and overall Nari system for 1990-91 is depicted in Table VII-1 
while same for individual sample watercourses is given in 
Annexure-7, Table 7.1. The pertinent information generated at 
watercourse level for Kharif-1991 is appended in Annexure-7, 
Table 7.2. The data for Sibi branch show that during Kharif Jowar 
(296.15 hectares) is the only crop planted. Similarly on the 
middle reach of Kurak branch single crop of sorghum (Jowar) have 
been grown. On tail reach of Kurak branch sorghum is the main 
crop although vegetables occupy about 7 percent area. The data 
for Rabi 1990-91 show that on Sibi distributary and middle of 
Kurak branch wheat and barley are the two major crops while
 
vegetables occupy third place on tail reach of Kurak. Sorghum
wheat is the existing cropping pattern on Sibi and Kurak channel,
 
of Nari Canal.
 

7.03 The cropping pattern for Kharif 1991 (Table VII-2) is not 
different from Kharif 1990 which was collected on recall basis. 
The same pattern i.e. sorghum-wheat have been recorded though 
observations for all the systems studied. However major 
difference in the cropped area for Sibi branch has been observed 
when comparing the data for Kharif 1990 and 1991 . The measured 
area is much smaller than that collected on recall basis. The gap 
is not wider for middle and tail reaches of Kurak branch.
 

Results at Farm Level
 

7.0,4 The information package in respect of the agro-economic
 
variables at farm level is based on the data gathered from all
 
farms (60 farms) located on 4 sample watercourse i.e. 50 on the
 
watercourses of Sibi branch and 10 on both watercourses of Kurak
 
branch. The results derived thereof, have been briefly discussed
 
here under:
 

ir74 



------------------------------------------------------------------------------ 
-------

----------------------------------------------------------

-------- ---------------------------------------------------

--------- ---------------- ---------------- ---------------- ----------------

------- ----- ------- ------- ------- ------- ------- ------- ------- ------- -------

VII-2 

Table VII-I 

CROPPING PATTERN BY CHANNEL REACH
 
HARI SYSTEN
 

Sibi 
 Kurak
 

Tail Middle Tail Overall Kurak Overall System
 

Cropped Percent Cropped Percent

Area of of 

Cropped Percent Cropped Percent Cropped Percent
Area Area
Crop (Ha) 	 of Area of Area of
CA (Ila) CA (Ha) CA (Ila) 
CA (Ila) CA
 

Iharif-90
 

Joat 296.15 100.0 73.25 100.0 10,49 
 92.59 113.74 97.23 409.89 99.22
 

Vegetables 
 - - 3.24 7.41 3.24 2,77 3.24 0.78 

Sub. Total: 296.15 100,0 73.25 100.0 43.73 100,0 116 98 100.0 413.13 100.0
 

Rabi 	90-91
 

Wheat 239,67 84.38 63.38 88.82 42.87 
 62.47 106.25 75.90 445.92 82,19
 

Barley 62.05 15.42 6.41 9.00 15.41
8.98 13.11 11.01 77.46 14.28
 

Vegetables 0.81 0.20 
 0.08 0.11 13.61 19.83 13,69 9.78 14,50 2.67 

Fodders - 2.091.49 3.15 4.59 3.31 0.86
4.64 4.64 


Sub. Total: 402.53 100.0 71.36 100.0 68.63 
 100.0 139.99 100.0 542.52 100.0
 

Total: 
 698.68 100.0 144.61 100.0 112.36 100,0 256.97 100.0 955.65 100.0 

- -- ropped Area-------
CA Means Cropped Area 
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Table VII-2 
CROPPING PATTERN BY CHANNEL REACH 

NAR[ SYSTEK 

Channel/Reach 

Sibi Kurak 

Tail Kiddle Tail Overall Kurak Overall System 

Cropped Percent Cropped Percent Cropped Percent Cropped Percent Cropped Percent 
Area of Area of Area of Area of Area of 

Crop (Ha) CA (Ha) CA (Ha) CA (Ha) CA (Ha) CA 

Kharif-1991 

Jowar 198.38 100,0 68.71 100.0 51.23 87.13 119.94 94,06 309,32 97.61 

Vegetables - - - - 6.27 10,66 6.27 4.92 6,27 1.98 

Oilseed - - 1.30 2.11 1.30 1.02 1.30 0.41 

Total: 189.38 100.0 68.71 100.0 58.80 100.0 127.51 100.0 316.89 100.0 

CA Heans Cropped Area 
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7.05 size or Tenure The di. il.bul ion of
 
farm size 
 even on other non-sampi ed wa Le r'cou r.ses by Lype oftenure on channel overalland basis is given in Annexure-7, Tabl.e7 . 3 , wh i e the same for sample wa Lercourse by channel reach

Overall system is depicted in the same Table. It 

and
 
is clear from

I.Lo dalat. hat arms have been operaLed by almost equal number of
owne'rs and tenants wh.i le owner cum 
 t.enants connisL: aboutL 8per-eat. on overall basis. Owner cutm t.enants do noL cxisL on Kurakbranch Lha t Lhey are in minoriLy ( 10 percent) on Sib i branch.

Tenants are in majority (60 percent) on Kurak branch 
 and exacLlysamp pat.L.ern can be seen for middle and l.ai reach wih.erc'ourses.

Al1. farms on middle reach waLe rcouurses are larger {.Lh:nn 7.50 ha.
w i .1v on L.a i I reach 80 percenL farms on K" rak 
 branch are of the
 sam siz-. Oi1 Sibi branch small, farms also 
 exist.. On overall,
hnsis 83 percenL farms are larger than 7.50 ha. 

Table VI I-3
 

DIISTRIBUTION OF FARMS BY llOll)1NG SIZE AND 
TYPE OF T ENURE (SAMPI 1 I,: WATI-'ECOURSI:S ) 

SIBI BRANCH 

Count. IOWN ER OWNER CUMITENANT
 
Percent. 
 TENANT Row 

Tota[I"ARM SIZE GROUP -

2.51 - 5.00 6.0 2.0 8.0 

3 2 55.01 - 7.50 6.0 ,I.0 10.0 

18 5 18 411AflOVE 7.50 36.0 10.0 36.0 82.0 

Column 24 5 21 50 
Total 48.0 10.0 42.0 100.0 

KURAK IRANCI 

Courtt OWNER TENANT 
Percent Row 

Total.
FARM SIZE GROUP 

1 1 
5.01 - 7.50 10.0 10.0 

4 5 9

ABOVE 7.50 40.0 50.0 90.0 

Column 4 6 10 
Total i0.0 60.0 100.0 

ir7q
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Cont'd Table VII-3
 

NARI SYSTEM
 

Count JOWNER JOWNER CUMITENANT I
 
Row
TENANT
Percent 
 Total
 

FARM SIZE GROUP
 1 4
3 

1.7 6.7
5.0
2.51 - 5.00 

3 63 
5.0 10.0
5.0
5.01 .- 7.50 

23 50
22 5 

38.3 83.3
36.7 8.3
ABOVE 7.50 


27 60

Column 28 5 


8.3 45.0 100.0
Total 46.7 


KURAK BRANCH-MIDDLE REACH
 

Count OWNER TENANT 
PercentRow 

Total 

FARM SIZE GROUP 52 3 

60.0 100.0
40.0
..ABOVE 7.50 


Column 2 3 5
 

60.0 100.0
Total 40.0 


KURAK BRANCH-TAIL REACH
 

Count IOWNER ITENANT I 
Percent Row 

Total 

FARM SIZE GROUP 1 1 

5.01 - 7.50 20.0 20.0 

2 2 4 

ABOVE 7.50 40.0 40.0 80.0 

Column 
Total 

2 
40.0 

3 
60.0 

5 
100.0 



VI r-67.0G Farm Fragmentation: The data in Table VII-, show the 
level of farm fragmentation in the project area. Farms comprisingof 	 two parcels are in majority and constitute 72, 60 and 70percent of farms 
The 	 holdings 

on Sibi, Kurak and Nari System, respectively.in 	 single parcel have been recorded for 4014, and18 	 percent of farms on 	 Sibi and Kurak channel] and Overall Systemrespectively. T1ie difference in 	 Sibi and Kurak branches isapparent in terms of number of parcels which are maximum of 2 onKurnk hut upto 8 on Sibi branch. 

Table VTT-4
 

FRAGMENTATION OF IIOIJDTNG 13Y FARM SIZE GROUP
 

SIBI BRANCH 

Number of Parcels 

Count 
RowPercent 1

FIARM SIZE 	
2 3 4 8 Total 

GROUP 
,t 	 4

2.51 - 5.00 8.0 8.0 
5 

5 
5.01 - 7.50 10.0 
 10.0
 

7 27 1 5 1ABOVE 7.50 	 4114.0 54.0 
 2.0 10.0 
 2.0 82.0
 

Co].umn 7 36 1 5 1 50Total 14.0 72.0 
 2.0 10.0 
 2.0 100.0
 

KURAK 	 BRANCH 

Number of Parcels 
Count Row

Percent 1 2 Total
FARM SIZE GROUP 

1 I 
5.01 - 7.50 
 10.0 10.0
 

4 5 
 9
ABOVE 7.50 
 40.0 50.0 90.0
 

Column 4 6 
 10

Total 40.0 
 60.0 100.0
 

17cl 
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Cont'd Table VII-4
 

NARI SYSTEM
 

Number of Parcels
 
Count 
 Row
 

Percent 1 2 3 4 8 Total
 
FARM SIZE GROUP
 

4 4
 
2.51 - 5.00 6.7 	 6.7
 

6 	 6
 
5.01 - 7.50 10.0 	 10.0
 

11 32 1 5 1 50
 
ABOVE 7.50 18.3 53.3 1.7 
 8.3 1.7 83.3
 

Column 	 11 42 1 5 1 60
 
Total 18.3 70.0 1.7 8.3 1.7 100.0
 

7.07 Irrigation Turn: Table VII-5 describes the averages
 
(Mean and Median) and ranges of irrigation turn time (firs./Ha.
 
as reported by the farmers of Nari system. Mean values are 0.82,
 
1.73 and 0.97 Hrs/Ila. for Sibi, Kurak and Nari System,
 
respectively. Mean irrigation turn time per hectare for tail
 
reach watercourse of Kurak branch is more than 300 percent higher
 
than other watercourses.
 

Table VII-5
 

DESCRIPTIVE STATISTICS OF IRRIGATION TURN TIME
 
NARI SYSTEM
 

(Hrs/|{a.)
 

Sibi 	 Kurak
 

Measures Tail Middle Tail Overall Nari System
 

Mean 0.82 0.80 2.66 1.73 0.97
 

Median 0.61 0.90 2.76 1.37 0.65
 

Minimum 0.38 0 56 1.80 0.56 0.38
 

Maximum 1.85 0.95 3.76 3.76 
 3.76
 

Std.Dev. 0.39 0.18 0.86 1.14 0.67
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7. 08 Mair. Watercourse Cleanig: Mean numbe r o f mai n 
watercourse Cleaning season channelby and reach alre shown in
'labl Ie V11-6. The data show that one cleaning or" the main 
watercourse has been carried out each season excopt on tail. 
wnL.ercoturses of Sibi branch, where 2 Cleaning have been done
du ring the Kharif season. On the whole cleaning frequencies are 
low compared with"other canal area.
 

Table VII-6 

MEAN NUMBER OF WATERCOURSE CLEANING
 
BY CIIANNEL REACH
 

NARI SYSTEM
 

Channel /Reach Khl 
 ri f Rabi Annual
 

Sibi
 

Tail. 2 
 3 

Kurak 

Middle 1 1 2 

Tail 1 1 
 2
 

Overall 1 
 1 
 2
 

Nari System 1 
 1 
 2
 

7.09 Equity in Ilrrigation Water Supply: 
 All the operators of
 
t.his system are reported to be satisfied as far as tLhe allocation
 
of irrigation turn time is concerned. 

7. 10 Turns Missed Under Regular Canal Closures: Thega Li on s missed. Canal.ri- -u due to regular. C osureI as reported
by the by anrresponrents season chanrenl reach are gaivn i Table
V b-7. According to the data, two irrigations have eeni m.ssed
tItring ,abi season on both channels and overal syste basis. No 
irrigaLion turn have been missed during Kharif season on these 
chn nne 1s.
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Table VII-7 

IRRIGATION TURNS MISSED UNDER REGULAR CANAL CLOSURE
 
NARI SYSTEM
 

Channel / Reach 

Sibi Kurak 

Swason Tail Midd Ie Tail Overall Nanri Sy st.ei 

Kharif - - - 

I.a ) i 2 2 2 2 2 

Annual 2 22 2 2 

7. 11 Turns Missed Under Unexpected Closures by Reasons: The 
""' - - * *........ 
 .........., '**. . . .
.. .. 
 . . .. ...number of irrigation turns missed under unexpected canal closures 

during the year with reasons as observed by the respondents is 
shown in Table VII-8. On an average 78, 80 and 78 percent of 
rarms have reported missing of 4 irrigation turns annually in 
S i)i , Kurak and Iari Systeim, respectively. Reasons ftr these 
closures for Kurak branch are the rains which account for 90 
porcent; of the cases. There is no variation for middle and tail 
watercourses on the Kurak branch. In case of Sibi branch in 16 
percent cases the respondents do not know the reason while the 
next on order is heavy rains and distributary breaches. No breach 
probl(.m is faced by Kurak branch whereas in 26 percent cases 
canal and distributary branch: s are the causes for missing 
irrigation turns. 

Table VII-8
 
TURNS MISSED UNDER UNEXPECTED CANAL CLOSURES BY REASONS
 

SIBI BRANCH
 

Number of Turns Missed 
Count 
 11ow 

Percent 2 3 4 6 Total 

1 1 2
 
Canal. Breach 2.0 2.0 4.0
 

1 
 7 3 11
 
Breach Of Disty. 2.0 14.0 6.0 22.0
 

22 1 23
 
Reasons Not Known 44,0 2.0 16.0 

4 1 9 14
 
Heavy Rains 8.0 2.0 1.8.0 28.0
 

Column 
 5 2 39 4 50
 
Total 10.0 4.0 78.0 8.0 100.0
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Cont.'d Table VIT-8
 

KURAK BRANCH
 

Number of' turns missed 
Count Row 

Percent 	 2 4 To 	tal 

1 	 1 
Reasons Not Known 10.0 10.0 

2 7 9Hleavy Rains 20.0 70.0 90.0 

Column 2 8 10
 
Total 20.0 
 80.0 100.0
 

NARI SYSTEM 

Number of Turns Missed 
Count - Row 

Percent 2 3 4 ( Total. 

1 1 2Canal Breach 1.7 1.7 
 3.3 

1 	 7 3 11Breach Of L)isty. 1.7 11.7 	 5.0 18.3 

23 1 24Reasons Not Known 38.3 1.7 10.0 

6 1 16 23hlreavy Rains 10.0 1 .7 26.7 38.3 

Col umn 7 2 47 4 60
ToLal 11.7 
 3.3 78.3 6.7 100.0 

7. 	 I 2 Turns H.avi ng..naequate Discharge by Reasons: All the 
"ea~on en rep 'd ........ ~iaa~:: ......... t'ae' : :}]........... .......... naves: rt 	 ....... av~ i ...i .........


vesponrlent.s hav1Xe rep~orted that they availed 4-6 turns 	 whendii 	 -;charge was abnormal. The Kurak branch operators are
comparatively suffering less as they availed 4 such turns, while
Sihi farmers availed '4-6 such turns. This situation when combined
with missing of unexpected turns do point out unreliability in 
wat.or supply. 

13 
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Table VII-9
 

TURNS HAVING INADEQUATE DISCIIARGE BY REASONS 

S[BI BRANCH 

Number of Turns
 
Count-, Row
 

Percent 4 5 6 Total
 

42 1 7 50
 
Less Flow In 84.0 2.0 14.0 100.0

ChannelI 

Column 42 1 
 7 
 50 
Total 84.0 2.0 14.0 100.0 

KURAK BRANCH! 

Number 
of turns 

Count Row 
Percent. 4 Total 

10 10
 
Less Flow In 100.0 .100.0
 
Channel 

Column 10 10
 
Total 100.0 100.0
 

NARI SYSTEM
 

Number of Turns 
Count- - Row 

Percen t 4 5 6 To t.a . 

52 1 7 60
 
Less Flow In 86.7 1.7 11.7 100.0
 
Channel
 

Column 52 1 7 60
 
Total 86.7 1.7 11.7 100.0
 

7.13 Contribution of Tubewell Water for Crop Production: As 
there is no tubewell in the command area of sample watercourses, 
not a single farmer has reported use of tubewe].] water for crop 
production. 

7. 14 The use and level of water and non-water inputs by the 
operators in the system have been studi ed. The results derived, 
thereof, are discussed briefly here under: 

7.15 Seed RaLe: According to data given in Table VII-1O 
almost, uniform seed have been used for Jowar irrespective of 
channel reach. There are variations in the application of seed 
for Kharif fodders, wheat and Rabi fodder by channel reach. The 
tail reach operators of Kurak branch are using low seed rate.
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Table VII-10
 

MEAN SEED RATE OF MAJOR CROPS
 
BY CIIANNEl REACH
 

(Kgs./Ila. 

Channel / Reach 

Sibi I(t'ak 

(rops Tail Middle Tai]. Overall Nari System 

.Jowar 19 20 19 20 1.9 

K. Fodder *18 20 6 13 17 

Wh1 L 90 90 60 75 87 

IR.Fnddo rs 
(1,a r.ley ) 78 22 28 25 69 

7.16 1rr iga.tion: Table VII-11 indicates the average number of 
ir igations applied to the Kharif and Rabi crops. Data show 
1)ract ically di.fference of 1-2 irrigations by channel reach at 
liirnk branch, Due to hot. and dry conditions, average number of 
irrigations app.ied to all the crops 2-3are times higher than 
olhor irrigateed areas. One major reason is oasis effect as 
croppd area are located in patches surrounded by barren lands. 
Whoai is %pplied 4-5 irrigations in ot'her canal irrigated areas 
for opt. i mum production, whereas the crop received 12-16 
irri gat, ions in the sample area. Comparatively more irrigation 
hae. been appli.ed in Kurak branch watercourses. 

http:appli.ed
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Table VII-1I
 

MEAN NUMBER OF IRRIGATION BY CIIANNEL REACH
 

Channel / Reach 

Sibi Kurak
 

Crops Tail Middle Tail. Overall Nari System 

Jowar 
 12 16 15 16 13 

I.Fodder 16 18 ' 14 18 16 

Wheat 12 16 14 15 12 

R.lFodder 12 18 17 18 13 

1Z.Vegetables 16 20 21. 21 20 

R.Misc - - 16 16 16 

7.17 Fertilizer: The use of nitrogenous and phosphatic 
fertilizers, by channel reach have been summarized in Table 
VIT-12. The nitrogenous and phosphatic use rate for all the crops 
is fa-' less than the recommendations. Another- finding is that 
ferti, izer use is more common on tail reach of Kurak branch which 
is some Hi i ng unusual . One reason for low usage rate of 
fertilizer's is shifting of cropped area which is on abundance and 
they depend more on natural recovery. Potash is riot used for any 
crop planted on the sample watercourses. 
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Table VII-12 

MEAN FERTILIZER RATES BY CHANNEL REACH 

(Kgs. lia.) 

Tail1Middle Tai.I. Overa..1. Nari Sys tem 

Crops N P N P N P N P N P 

.Jowar 21 - 2 5 5 14 4 10 7 10 

I.Forlder 9 . . . . . . . 9 

I.Vg. - - - - 15 38 15 38 [5 38 

Wheat 14 14 8 7 5 7 7 7 11 12 

R.Fodder - - - - 2 6 2 6 2 6 

R.Veg. 29 - - - 33 87 33 87 32 87 

R. Mi .. - - - - 9 24 9 24 9 24 

Crp Yields 

7.18 Table VlI-13 presents the mean yields of a] I crops by 
cinnneI reach and overall Nari System, while the descriptive 
sLaListics in respect of yields of major crops is given Annexure
7, Table 7.6. The yields of Jowar and wheat in re.ation to farm 
size gr'oups and type of tenure is given in Annexure-7, Table 7.7 
to 7.9. Except vegetables the yields of other crops are quite low 
by nni . ional sltandards. Reach wise trend is mixed as yield of :-;ome 
crcv; is higher on Lai 1 reach of Kural branch. Data given. on 
;iv,:u in- 7 and 7.8 indicate some increase in yield of sorghum and 
wlioni witi inc rease in farm size. While tenureship does not give 
any (:clear indicat ion. 
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Table VII-13
 

MEAN YIELD OF CROPS BY CHANNEL REACH 
NARI SYSTEM
 

(Kgs./Ha. 

Channel / Reach
 

Sibi Ku ra k 

Crops Tail Middle Tail Overall Nari System 

Jowar Grain 529 672 560 616 544 

K.Fodder 6089 5885 11529 6826 6171
 

K.Veg. - - 6661 6661 6661
 

Wheat 971 1253 1532 1358 1024
 

I.Iodder 7047 9469 8303 8886 7264 

R.Veg. 1611 2306 3705 3355 3606
 

R.Misc. 1260 1034 1.378 1133 1171
 

7.19 Mean crop output value per hectare for the major crops by
channel. reach and overall Nari System is depicted in Table 
V1I-14. The data indicate that output value of Jowar and Wheat 
c-.-,)S are high at Kurak branch compared to Sibi branch. On 
average the output value in respect of Jowar, Kharif fodder, 
wheat and Rabi fodder figures to be Rs. 2041, 3307, 3073 and 3893
 
per hectare, respectively.
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Table VI1-1,4
 

OUTPUT VAIUEF01e IO1PS
 

(Rs. /Ila. 
Channel / Ueach 

S ibi Kurak
 

Crops Tail 
 Middle Tail Overall Nari System
 

Jowar 1984 
 2521 
 2101 
 2311 20,11
 

{. Fodder 3263 3154 6178 
 3658 3307 

Whenl+ 2914 
 3760 4598 
 4075 
 3073
 

R. l"odde r 3777 5074 4450 4762 3893 

Farm Income
 

7.?01 Three sources of income have been computed viz; crops,1 i-yeLt.ock and Non-Farm income. 
These oultcome variables are givenin Table VII-15 by channel. reach and overall system. The incomel,(r c'roppecd hecLare in re.lat Jon farm si ze groups and type of
tLowire is g iven in Arinexure-7, Table 7.11 and 7.12.
 

7.21 Crop Income: 
 The gross c rop incoIIme , c rop incoe per
c rolewd hect-are for Natn system workoul to be Ps. 2823:3 and 1690,roe -,ljct. ijely. 'TIh gross income arl(d income per- croppedl hectare is(he highest. on tail of Kurak branch and lowest for Sibi branch(Tlible V[F-.15). This indicates that the tail watercourses are nota, d isadvant, agre as ir usual in many;t of the sur'ace irrigation
systlems in Pakistan. 
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Table VII-15
 

MEAN INCOME BY CHANNEL REACH
 
NARI SYSTEM
 

(Rupees)
 

Channel. / Reach 

Sibi Kurak 

Nari
 
Income Tail Middle Tail Overall System
 

Crop Income 2,1232 40008 56473 48241 28233
 

Crop Income Per
 
Cropped llecta- e 
 1632 1801 2161 1981 1690
 

Iivestock
 
income 4120 15400 10400 
 12900 5583
 

I, i ves tock
 
Income per
 
Cropped lectare 
 296 739 412 576 342 

Non-Farm
 
Income 6100 0 0 
 0 5083 

Nor- Farm 
Income per 
cropped lectare 286 0 0 0 238
 

7.22 Livestock Income: The gross income by selling the milk 
and milk byproducts or the animals is summarized in Table VII-15. 
The average income from livestock and livestock income per
 
hectare workout to be Rs. 5583 and 342, respectively for the Nari
 
syst.em. The gross income from livestock have been recorded to be
 
2 to 4 times higher on Kurak branch compared with Sibi branch. ,
 
7.23 Non-Farm Income: Not a single farmer has reported non

farm income on Kurak branch, while it has been reported as
 
Rs. 6100 per farm on Sibi branch. Non-farm income per hectare has
 
been recorded as Rs. 286 and 283 on Sibi branch and overall 
project basis, respectively (Table VII-15). The descriptive 
statistics of the Non-farm income is shown in Table VII-16. The 
data again show the mean and range values at Sibi Branch.
 

1C)
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Tab. VII-I 

DESCRIPTTVE STATISTICS OF NON-FARM INCOME 

NARI SYSTE' 
(Hipeoes/Farm) 

Chan i I / Reach 

Si bi Kurak 

Na r iTnicollle Tail Midd .e Tai .1 Overall Sys Lein 

M' i 6100 0 00 50133 

Mold inn 0 0 0 0 0 

M i It i Intiu 0 0 0 0 

Mla.)X i IIlUm1 100 , 000 0 0 0 1, 00,00() 

S IA. Dev. 20881 0 0 0 19167 

LivnsLock Inventory
i . -................1 ......... .I.o....~ ....
-k t . 

7.2'1 The dat a pre sen t.ed I n Tab I e VII -1 7 i ml.i ca te.s IhmIt. d raugh L 
ox'li, Cow mLure imiat uire, horses, matiure :;li' ,iad illulrema and 
donkeys i nima Lure arnd slieeps, goat.s have been kepl. on I..lie farmsarid their sLrengLh at farm have been reco rded 1,2 2.2, 2.0, 0.2, 
0.I , 0.3 aIid 5 ., on project ba.s is respect ively. Mo-e ; iiminIs per
farin have been recorded on Ku rak compared Lo Sibi h ra nch. Thi.s is 
ref 1Pc Led in tLerms of higher gross livestock i nconme on Kurak 
iranch (Table VII-15). A slight. variation in Lhe st.rength of 

an inlal1 by channel reach on Kurak branch have been rerordled, 

IqI
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Tabl.e VII-17
 

AVERAGE LIVESTOCK NUMBER PER FARM 
13Y CHANNEL REACH 

Channe l
 

Sibi Kurak
 

l,ivestock Tail- MiddLe Tail Overall Nai. System
 

T)raught Oxen 1.0 2.0 2.8 2.i 1.2 

Cows 1.7 5.0 ,I.0 4.5 2.2 

Cows (Immature) 1.7 4 .0 3.2 3.6 2.0 

Hot-ses 
 0.2 0.4 0.2 0.3 0.2
 

Horses (Immature) 0.1 0.2 0.2 0.2 0.1
 

Donkey.s ( r[rmature) 0.4 - - - 0.3 

Sheep & Goats all ages 5.8 2.4 5.6 4.0 5.5 

Equipment. Inve.nLor.y 

7.25 According to data given in Table VII-18, the Sihi branch 
is well equipped as compared to Kizark 1)ranch bu t middle 
watercourse of Kuirak br'anch is without any Lractor and tractor 
equ iplnerit. etc. Al though owner-ship size on both the channels is 
not much di fferent but for less number of operators on Kurak ( 5 
on each watercourse) may be cause in this wide di f ference. The 
data g iven the indication that farmers on Sibi are more 
progressive in mechanising the farm operations. 

jq:
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Tab]e VT1-18
 

EQUTIPMENT I NVEN'ORY flY CIIANNFLI1 IREACII 
NARI S Y MI' 

( Nuleml r) 

Si hi ii 

Eq iilnen L Tai.l Ni.dleo Tail ()veUS I I Or .l.I Systern 

I'rat,or P1 oulgh 2 - 1 1 3 

I) i:;(. If:.rrow 1 - - -

Trol 1ey 2 1 1 3 

Thresher" 2 1 1 3 

Ic
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Tl'bhle 3. I 

IRRI(ATION IWAILUATION DATA 

('II()W 	 Y S\'SE'I'M 

I)e I ix- _/ 	 Iri, 

W 'l.v r- etv I) i s .aic - 'rime 
C(O I1r se Di schaIge I i- rce 'lot :l1 Per r i sou Water 

(C(.usecs) e)cy Lo Fatn I Ir . Un i t. Table 
pI-- Ntcca A rrn Ti me Area Depth 

(,oI ach l);1t. Sotirce Farim o ..) ( le .e s ) (Acrc)' lIrs ) ( lirs) ( M 

kh t I-i I1 991 

0 1/of;;/ I 085 	 R.00I 1 )) .1 0.29.F0 o o) 8.23 
I o 1 4,5 / 1 II 73 0. 7 0 29 1 1 I . 5 ; 00 '1 80 8.23 

2 09 /21/ ) O2 78 . "1 (0 I 00 9. 151 . 0. 72 10( 8 I . 1 .00 
1 3 10/18/1 991 97 0 7.1 76 .29 121 8 1 2 1. 1 7 3.16 . R9 
I 3 0.1/07/1 991 0.45 0. 29 I. I.I 150 " 0 .9,, 1; 13 ( .97 . 23 
2- I 05/07/)1 91 0 90 0.87 96 .17 171 17 1 0. 72 3. 75 5. '5 .5021 
2 1 09 121991 0. 9( 1(1G ()191 540. 32 29 .G 2 1 G7 I1 1I . 13 1 

0(1/ / 1991 1 . .11 I I.1 5 .8. 553 f () ;0 15.50(375 0. G :I 3.68 
o..!) / 191 0 II (00319 80.0it1 7 ) ., 5 . 9211_ 1.1 9 

3 (1/2/1119 1 36 0. A5 2.3G"0 I 7- ) 177 t . :13 7 .210 15 50 
S ; 09/19/ 1991 0 27 0. 20 7.1 .07 1 C, 78 .5 0 I 1(2 8.8 3 1. 19 

3 1 09/20/ 199 (1.22 0. 18 81 .82 637 0.21) 1 . 17 7 .33 10. 67 
3 I 07/21 / 199 (1. 22 (. 19 G (1 12 I .08 G . 59 11. 5886. 3. ; 
3 2 08/2 I/ 1991 (1. 5 1 0. 1 81 . (,8 1.158 75 1 . 12 1 .R 9 
3 07/22/ 199 (1 . 23 0. 18 78. 2.1 152- (1 . 25 2,97 1 1.87 - .93 
3 2 (17/2 /1 991 (.23 0. 1 7,. 2(; 152)-1 0. 35 1. 15 12. 71 -1.93 
3 3 09/18/ 1991 ( 68 0. 50 73. 5:1 1232 0. 10 2. 17 6. 17 2. 5:1 
3 	 3 07/2 1/1 991 0. 66 0.49 7.1 .21 1908 0. 9 5 lit) 6..2 3 .30 

I 01/27/ 1991 0. 8:1 . O. 97 ; .17 2.130. 65 51 ' . !) f :tG 
I 2 (1 ( .57 79. 17 II G .0G I . ':i 3. (.0 3.05919/22/199172 
I 2 05/05/1 991 5,1 0. .15 83 .33 9 89 0.28 I .92 (. 85 .23 
,A 2 05/05/1 991 0. 5,1 0 .13 79 G3 989 0 .23 I .83 7. 97 8. 23 
I 3 08/19/ 1991 0. 39 0. 31 79 19 1073 0.05 ,)30 ( .00 
.1 3 08/19/ 1991 ) .36 0.() 29 8( .5( 1073 0.2) I . ,, 6.25 
.I 3 05/0.1/ 1991 0 15 0. 11 31 .11 1318 0. 53 7 . 7 I.I-17 8 23 

I Ot/I I 1/ I 91 I . 2 9,1 92. IG 1 1G 1 .1(0 2.83 2 .02 
5 	 1 (1/0 / 991 I .:19 1 .07 7fi .98 1(38 1 . 05 3. 5 3 .33 2. 13 

I (II I/ !m I 1 37 1 1 . 1I 1 . (2 168 0. 7( 1 3. 75 5. 3 2. 13 
2 9 1/ 7/1 9 11 (1 (1.81 83. 17 1. ( I:1 2 .(1 1. 5 2.13 
2 9/17/1 9 1 .)1 0. 8.1 83 .17 212 0. 13 0() 2 1.7.1 2. 13 

5 2 (5/)9/1 991 0. 51 0 .,l-l 8q6.27 (157 0 82 ( .50 7 .93 2. 13 
0OG/091 991 0. 19 ( .32 65.31. .18 1 .O00 8 33 2.13 

5 3 09/',(1/1 991 0. 92 0. 68 73. 91 670 0. f0 5. 7 1 1 .33 1.27 

it/ l1guilres ill i)arent.hes is o' ht, I i ieIep) 1IrngtLh of main waLercourse, 
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IRRIGATION EVALUATION DATA 

PURAN SYSTEM 

Del iv- Itr1. 
'aI or'- ery 1)i s Lance .- i me 

1)i scharge if i'- sour-ce TotIal Per Water 
C(.lsecs ) ency to lFarm I rr. .IW1i t Table 

I-o- ( per.- Nitcca Area Ti in( Area Depth 
('odo achl DatLe Source Fai-m c en.) (Meters) (Acre) (1 r-s) (lirs) (M 

h:li ri F 1991 

G I 07/12/1991 3 .06 2.20 71 .90 ,23 0. 93 2. 08 2. 24 .1 55 
G I 09/09/1991 2. 14 1 .57 73 .36 823 0.93 2. 67 2.87 1 .55 
f 2 07/17/1991 2 .61 1 .13 51 .79 1657 0. 77 1 .92 2.19 .1 .55 
6, 09/10/1991 2.06 1.15 55.83 1657 0.77 2.12 3.14 -1.55 

3 07/17/1991 3.06 1.69 55.23 2265 0.85 2.58 3.041 4.55 
G :1 09/11/1991 2. 1.0 1 .26 60.00 2265 0.85 3 .42 1 02 1 .55 
7 1 09/1,'/1991 0.87 0. 29 33 .33 556 0.25 1 .5(0 1.00 9. 10 
7 1 07/13/1991 0.90 0.30 33.33 556 0.25 1.50 G.00 9.10 
7 2 09/12/1991 1 .27 1 .13 88 .98 1387 0.81 2.-12 2. 88 9.10 
7 0 7/18/1991 0 .99 0.60 60 .61 1387 0 .42 1.25 2.98 9.10 
7 .1 09/13/1991 0.87 0. 70 80. 16 1991 0.93 3. 08 3 .32 9.10 
7 3 07/19/1991 .10 0. 60 54 .55 1[991 0.93 2 .12 2.60 9.10 
R I 09/07/1991 1 .20 0. 91 75 .83 .141 0.48 1.83 3 .82 1 .82 
H 1 07/1.1/1991 2.30 1.80 78.26 ,I'1l10.48 1.00 2.08 1.51 
8 2 )9/08/1991 1.20 0.90 75.00 858 0.52 1.67 3.21 1.82 
P " 07/12/1991 2.20 1.70 77.27 858 0.52 1.67 3.21 1.51 
S 1 07/16/1991 2. '0 1 .20 50.00 1251 0. 42 1 .60 3.8.1 1 .82 
q A 09/06/1991 1 .50 0.82 51 67 1351 0.42 1 .3 1 37 1 .82 
9 1 07/15/1 991 .1.69 1 .09 64. 50 1 17-1 0.64 1.08 6 38 1 .21 
9 I 10/30/1991 2 .27 1 .15 63.88 1886 0.16 1.83 3. 99 1 .21 

1I 09/09/1991 1 .10 0.96 68.57 1174 0. 64 3 .75 5 .86 1 .51 
9 2 (9/10/1991 2. 40 1 .50 62.50 117, 1 .10 3.33 3.03 1 .51 
9 2 07/16/1991 2.50 1 .59 63 .60 1.174 1. 10 .1 00 3.64 1.21 
9 :3 09/12/1991 1 .70 1 .19 70.00 11.7,4 0. 43 1 .12 3.29 1 .51 
9 3 07/1.8/1991 2 .2:1 1 52 68 .16 1 174 0.43 1 .33 3. 10 1.21 

Uab i 1991-92 

6 1 02/1.8/1992 2.70 1 .94 71 .85 568 0.98 2 .00 2.0.1 5 .31 
6 I 10/27/1991 2.8,4 2. 79 98. 2, 44 0.40 1.33 3.33 1.55 
f; 1 12/30/1991 3.00 2.50 83.33 568 0.98 2.17 2.21 7.60 
6 1 02/15/1992 2. 70 2. 70 100. 00 44 0.40 1 .33 3.33 5. 31 
G 2 02/1.1/1992 2.70 1.70 62 .96 909 0.92 3. 25 .5:3 5 .31 
6 2 10/30/199 3 .00 2.17 72.33 909 0.92 .3.00 3.26 4.55 
G; 2 02/17/1992 2. 55 1 .51 59.22 1657 0. 77 2. 75 3.57 5.31 

I&, 
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IR?.IGA''I(.)N ;VAIUATION I)ATA 

NA(,NA SV H'I,'1 

)ol i v- a/ Ir 
-, t , i- o r y i :-t :I ce- 'IT) me 

rIi I) i.sl' ,-;, rge FI' f i i- I oI o' '111,oL1 PoT" WI L e r 
(_It sv'e' ) eIIcy (o F'rm I rr. Pni I, "';,bl 

N"-( ri'- ilu'cn Ar'va 'ii ,Ie Area Depl1h 
Cmh- :al t'o Soizlic.ie Iarm cont.)t (MeLe' ) (Ac re )(II r's;) (1 rs) (H 

Klil I. i F' 1 9 9 1 

( I 10/ (;/ 991 2 50 2 10 9G .00 ( 217) 23.1 0 19 1 .33 2. 72 I .82 
10 1 10/17/1 991 2. 7( 2 .06 76.( 30 217) 710 1.70 .175 2. 79 1 .82 
I() I 10/16/ 1991 2. 50 2.'10 96 .0(0 217) 231 1 .0( 2 58 2 .58 1 .82 
10 1 08/()1/1 91 2 .40 1..90 79. 17 217 752 0. rr) () 75 1 .50 1 .97 
10 I 06/19/1991 2.80 2.10 75.00 (217) 752 0.50 0.58 1.17 1.82 
10 2 0(;/19/ 199 2 70 2. 20 81. 1 8 217 1509 0. 32 0. 58 1 .82 1 .82 
10 2 08/ 1/ 991 2 .60 1 .84 70. 77 217 1509 0. G9 1 .12 2.05 1 .97 
10 :3 08/20/ 1991 2. 16 1 .69 78. 21 (217 )2221 0.1 1 2 .00 1 .88 1 .97 
1C :3 0(;/19/ 1991 2 .80 2.09 7.1 .1 (217 )2221 0.11 1 75 1.27 1 82 
1 1 0G ''/0 1991 I .50 1 . 16 77 .33 579 1 10 1 17 1 .06 1 .82 
I 2 06/2 /1 99 I .50 1 00 66 .67 1219 1 25 1 .83 1 .47 1 .82 

I1 3 0;/20/1 991 1 .19 0.81 56 .38 1853 1 .03 3. 17 3.07 1. 82 
I 0 /19/I2 1 )9 .100 2 80 93 .33 (.130 )1016 1 .10 1 .50 1. 36 1 .82 

12 1 08/02/1 99 2. 88 2 37 82. 29 (.130)10,16 1 .10 1 .67 1 .52 1 .97 
12 2 09/01/ 1991 2 .80 1 .93 68 .93 (130)2036 0 .60 1 .50 2.50 1 .97 
12 2. ;)/2 /1 991 2. 90 2.30 79. 31 (.130)2036 0. 60 1 .25 2.08 1 .82 
12 3 0/20/ 199 2 .90 2.00 68 .97 (130 ) 3090 0 .3.1 0. 7 12 21 . 82 
12 3 08 /27/ 19)1 3 .00 2 .00 66 .67 (430)3090 0. 31 ().92 2. 70 1 .97 
13 I 07/2G/ 1991 1 00 3 .23 80. 75 97.1 0. G5 0. 75 1 15 3 .00 
13 I 0 /0)/1991 3. 77 3. 22 85 .11 971 0. 65 0 .75 1 1.5 3 .00 
13 2 07/2,1/1 991 3 .8 2. 35 61 .81 1637 0.81 1 2 1 54 3.00 
13 2 08/13/1991 3 .50 2 .02 57 .71 1637 0.81 1. 25 5.1 3.00 
13 "3 07/21/1991 3. G)8 2 .80 7G .09 2816 1 .0() 0 .83 0.83 3.00 
1 :A 08/13/1991 3 .50 2. (5 75 .71 281G 1 .00 0. 83 0.83 3.00 
13 3 10/19/1991 3 .90 2. 81 72.82 2810 0. 71 1. 50 2.03 3.00 
1.1 1 07/21/1991 2.00 0.90 15.00 471 0 .16 2. 00 1 .35 4 .50 
1.1 1 08/11/1991 1 8) 0.80 11.44 471 0. 16 2.00 .1. 35 1 .50 
1I 1 07/21/1199 1 2.60 2.23 85. 77 -490 0 .11 1 .25 3 .05 1.50 
1•1 1 08/18/1 99 1. 93 1 .70 88.08 490 0.11 1 .67 1.07 1 .50 
11 	 :3 07/25/1991 2 .61 2.20 84 .62 1301 0.19 1 .50 3. 06 4.50 

.I t 0X/28/199 1 70 1 .6 85. 88 1304 0 .39 1.50 3.85 .1.50 

Inli I I99 1 92 

10 I 0 1/05/I1-9922 2.5) 2.30 92.00 (217) 23.1 0.30 1.50 5.00 l.,44 
10 1 03/19/19}92 2.,40 2.30 95.83 (217) 231 1.00 2.75 2.75 2.1.2 

http:Soizlic.ie


Dol iv- I"ri 
Write r.- cry 1)i . lance- T i me 

nrse Dischiargo Efi" ci - soUco Tot.al Per Wn t r I 
Cl.se s ) ency Lo Farm .r . Url i t T'lI111 

Codo 
v 

ach 1)at.e Source Viarm 
( peI. -
c'mii.) 

NIc'ca 
(Met.c r-; 

i T Iim 
(-\c'r'rI)(llis) 

A I\rcea 
(llt's) 

l)pt 
(r) 

6 3 02/1 1/1992 2 90 1 98( 61. 1, 1127 0 5. 1 92 3 62 5 31 
6 3 02/11 / 1992 2 90 1 78 G1.3, 22t5 0 .5 1.00 1. 71 5 31 
G 
7 

;3 

7: 

I()/2 / 1991 
02/ 16/1992 

/2/1 / 9-2 

3 00 
1 0 
I . 01) 

2 03 
(10. 
1 1,XI 

G67.6G7 
3(1.00 

5 56 

I 127 
5.5; 
1065 

(. 53 
11 5 

.1 G 

1 (17 
. 75 

"1 00 

3 . 
7 

1 I 
0 

:5 

55 
9 10 
9 I 0 

7 2 11/ 7/1 991 2 00 1 25 G62 5) 1(0;5 ( 1 G6 1 .83 3. 99 9 10 
7 
7 
7 
7 
7 

2 
2 
2 
3 
3 

11/ !)/1991 
02/ 10/19 29 9 
()2/ 13/1992 
1/16/1991 

(1/01/1992 

1 70 
3 

I 18 
.70 

1.00 

1 10 
I 10 
(1.96 
.10 

0. 60 

G.1 71 
HI .G2 
G,1 .6 
G6 1 71 
G0 .0 

1387 
13871 Y1 

:1387 
1991 
1991 

11 1 
. 

I 1 
0. 91 
1 .21 

: 

. 5) 
250 

I 7 
3.08 
3 .12 

301 
2.98 
2 75 
3 28 
2 .82 

9. 10 
9. 10 
9. 10 
9 .10 
9. 10 

7 3 02/20/1992 1.20 0.82 68.33 1991 1 .21 3.33 2. 75 9. 10 
7 
8 

3 
1 

02/19/1992 
02/23/1992 

1.61 
2. 00 

0. 9 
1 .17 

59. 63 
7: .50 

1991 
J4 

0 
1 0. 

9.1 
18 

2.83 
1 .75 

3 .01 
3.65 

9. 10 
2. 12 

8 
8 

1 
2 
2 
2 

10/28/1991 
10/27/1991 
:0 G3/0/1992 

(13/01/ 1992 

2.00 
2. 1( 
1 . 95 
2. 2 

1.80 
1 .6G 
1 .32 
I .70 

90.00 
76. 19 
G.7 .i) 
77 .27 

275 
905 
85,8 
905 

0.20 
(1.53 
( .2 
0. 53 

0.67 
1 58 
I .3, 
I .67 

3.33 
2 99 
3. 5; 
3 1 I 

1.51 
1 .51 
2. 12 
2 12 

11 
8 
8 

3 
3 
3 

02/23/1992 
11 / 18/1991 
02/1.1/1 992 

2 .00 
2 .20 
1 .88 

1 .27 
1.38 
1 .02 

3 .50 
62 .73 
5A. .26 

12,12 
1212 
1351 

(.16 
( .1( 
0.12 

1 .75 
1 .50 
2.00 

3 .80 
3 26 

. 76 

2 12 
1 .51 
2. 12 

9 
9 

1 
1 

02/21/1992 
03/02/1992 

2.38 
2.00 

I.57 
1.37 

65.97 
68.50 

712 
1171 

0.16 
0.61 

2.00 
3.25 

.1.35 
5.08 

1.82 
1.82 

9 2 10/31/1991 2. 10 1 .10 58. 33 19.1.1 0. G9 2.17 3. 14 1. 2! 
9 
9 

2 
2 

03/05/1992 
W2/21 / 1992 

2.00 
2. 30 

1 .18 

I . 7 2 
59.00 
7 1 . 78 

1171 
151 3 

1 .10 

0.66G 
:1.50 

. 75 
3. 18 
1 . I1 

1 .82 
1 .82 

S 
9 
9 

2 
2 
3 

11/:2'2/199 1 
0 2/21/1992 
03/07/1992 

2. 50 
2 .30 
2.00 

1.77 
1. 36 
1.30 

70. 80 
59. 13 
65.00 

1513 
19I 
1174 

G(1,6 (G.58 
(1.69 2.25 

0.13 1.12 

0 .89 
3 .26 
3.29 

1 .21 
1 .82 
1.82 

09I~
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IRlII ATI()N I:VAl IA'I()N DATA 

NAP I SYSIEM 

le Iiv I r'i 
Wn I,,'' I-.y I)i -';anc . T i Ir' 

Co Ili'-, Di seharge Er f i c-i.- o.IIrI-t-. lo--I, l I Ir ' t (-I' 
CiIs c's) ency l.o I"rrii I I. I.. uni t. ''ai)1 , 

l,,-o-- ( )1r- N iCtct A r'r;i T imn, .I. 'ea IDt th 
Cod(' ac'h Dn t.e Soutrce Farm c n. ) (Me Le rs ) ( A1r1) (llv.-) (11-.) ()M 

15 I 07/', ) 11 50 I .20 80 .0 6 0 .1 7 . 19 9.00 
15 1 07/ 1/ 1991 1 50 0 95 FG3 33 950 0 (i '.. IG,3 G1 9.00 
5 1 07/22/ 199 1 .6O 0 95 59 37 121 0 7() 3 .5 5 5() 9.00 

15 I 07/2/1 991 1 50 1 25 8 3 33 620 1 .G5 1 5 2 73 9 .00 
I5 I 07/2.1/ 1991 1 50 1 00 66. 7 88( 2 00 7.37 A.G, 9,00 

I 07/25/1 991 1 50 0 .85 56.67 1070 0. GG 3. 72 5. (33 9.00 
1 3 09/20/ 1991 2 30 1 .60 69 57 8020 3 00 1 0(0 1 33 
, , 09/23/I 991 1 .80 1 50 8 3 .33 8020 2 00 3 55 I 77 
', 1 (7/22/1 991 1.G0 I .20 75 .00 92'0 1. 5)) .7) 2 17 9 .)) 

3 07/25/ 199 1.4G 1.10 75. 3 1 9100 1.81 :.1 9 2. 18 9.0(" 
1 3 0 7/2G/ 199 I .5.1 0. 90 58. 11 9.16(0 0. 92 92 1 2G 9.00 

16 3 07/27/1 991 1 .50 1 .05 70.00 935,1 1 50 3. 92 2. 61 9.00 
16 3 07/27/1991 1 50 1 . 12 71 .67 9012 1 .60 3 28 2.05 9.00 
1 ; : 07/28/I 991 1 .16 0.85 58. 22 95.10 0. 75 2. 92 3. 8 9 9.00 
16 3 09/2I /199 1 .50 1. 15 76.7 8.182 2.65 :. 11 , 
1IG 3 0!9/22/ 1991 1 .28 1 00 78. 12 8482 2 05 3 0 1.16G 
17 2 06/12/ 1991 1 30 0.89 68. :16 3670 2. 10 7.23 3 11 
17 2 (G/16/I 991 1 .40 0.80 57. 11 375 2 1 5 1 1 97 3 23 
17 2 0/22/ 1991 1. 3 0 .90 67. 16 3660 1 50 3.7"; 2 50 

17 2 08/21/1 99 2.35 1 .60 68 .09 366G0 I 65 2.7-; 1 .7 
17 2 I0/I.1/1 99 0 99 0.80 80.81 36G60 2.11 1.75 1 95 

1 7 2 1(/15/1 f) 1 . 02 0.87 85. 29 366(0 2. 55 .1 0 1 57 
R I 10/161991 0.70 0 .62 88 .57 82(0 2 00 .1.9 2.01 
18 1 10/20/1 !)91 0.85 0. 75 88. 24 820 2. 10 ,1 50 2 14 

18 2 (lG/1.1/ 1991 .)9 0.71 82.22 1.,102 0,65 2.0 3.85 
18 2 (18/21/1 991 1.30 1 .05 80 77 1190 1. 50 1. 3(0 2.87 
18 3 06/13/ 199 0. PO 0 .60 75 00 2312 0 .'12 1 95 1 (61 
18 1 06/1 5/I 99 10.90 0 55 61 11 2978 1 38 6. 15 .1 . 16 

O1 /'9919-92 

I /.1- I .70 I .35 79. II 1 1 ) I .5 26.00 I .21 
1I5 3 01 /22/1992 I .60 1.30 8 1 .2 5 114,10 1 .6G . 08 I .29 
15 3 01/20/1992 1 .80 1 .35 75.00 114.10 1 .50 9 17 I . I1 

:1 01/19/1992 1.70 1.30 76.47 114,10 t.90 2.75 1.15 

iC0
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De iv- a/ Irri. 
Wat.e r-
coil rse Di-scharge 

cry 
F i ci -

I)istance-
source To La 1 

Ti me 
Per Wa Ler 

(Cusecs) Lncyt.o Farn I rr. Uni t. Table 
Re-

(Code ach Dat.e Source Farni 
( per-
cen, ) 

Nucca 
( e e r ) 

Ar,',i 
(. r-so 

Time 
)(II.) 

Area 
(1ir; ) 

)epLh 
( ) 

1( 
10 

1 
I 

03/2-1/1992 
03/13/1992 

2.40 
2.50 

2.20 
1 .86 

91 .G7 
7 1 . 0 

(217) 
(217) 

23.1 
710 

.30 
0 . 

1.75 
, . 50 

5.83 
2 .81 

2 
2 

12 
12 

10 1 03/19/1992 2.40 2.30 95.83 (217) 231 0 .19 1 58 3. 23 2.12 
1 2 0:3/28/1992 2.10 1 .61 67.08 (217)1509 0 .69 1 75 2.5.1 2. 12 
10 
I 

3 
1 

03/28/1992 2.40 
02/25/1992 1 .50 

1.86 
1 .10 

77.50 
93. 33 

(217)2221 
G18 

0 .11 
0. 18 

2.33 
0. 58 

5.69 
1 .22 

2.12 
1.82 

II 12/16/1 991 1 .60 1 .44 90. 00 '158 0. 75 2 .33 3. 11 1 .4.1 
11 1 02/25/1992 1.50 1.33 88.67 158 0.75 2.67 3.56 1.82 
11 1 12/16/1991 1.60 1.30 81.25 618 0.18 0.58 1.22 1.44 
11 2 12/22/199.1 1 .60 1 10 68. 75 1235 0.13 1 .00 2. 33 1 1.1 
1 
1 

2 
2 

12/22/19911 
02/25/1992 

I 60 
1 .50 

1 10 
0. 9G) 

G . 75 
6. 0 0 

12 15 
1235 

).G( 
0 .13 

. 58 
1 . 1 7 

.1 . 31 
2. 71 

1 
1 

1I 
82 

11 2 03/15/1992 1.50 1.00 66.67 1245 0.60 2.92 4.86 1.82 
11 3 12/23/1991 1 .50 0 .84 56.00 1853 0. 96 3. 25 3. 39 1 .14 
11 3 12/23/1991 1 .50 0.66 14 .00 1520 0. 75 2 .67 3 .56 1.1 
I 3 02/08/1992 1 .10 0. 91 65 .00 1520 0. 75 3.08 1. 1 1.82 

11 3 02/08/1992 1.40 0.52 37, 14 1853 0.50 1.75 3.50 1.82 
12 1 11/13/1991 3.00 2.90 96 .67 (182 182 1 12 3. 00 2. 68 1.97 
12 1 03/18/1992 2.90 2 .34 80 .69 (430 104l 1. 10 1 .75 1.59 2. 12 
12 1 11/12/1991 2.90 2.80 96.55 (182) 182 0.78 1.92 2.46 1.97 
12 1 03/12/1992 2.80 2.70 96.43 (182) 182 1.12 3.25 2.90 2.12 

2 1 03/12/1992 2.80 2.70 96.13 (182) 182 0.78 2.08 2.67 2.12 
2 

12 
2 
3 

013/26/1992 
03/18/1992 

2.80 
2.90 

1 .82 
1 97 

65 .00 
67 .93 

(130)2036 
(.130 )3090 

0 .60 
0. 3:1 

2.00 
1 25 

3. 33 
3.68 

2. 12 
2 .12 

12 3 02261992 2.80 1 77 63. 21 (.130)2760 . 58 2 00 3 .15 2 12 
2 3 1/11 0/1 991 2. 70 1 .80 6 6.67 (,130)2760 0. 58 1 .83 3. 16 1 .97 

13 I 02/21/1992 3.30 2.02 61.21 814 0.50 1.00 2.00 3.00 
13 1 03/1.1/1992 3. 30 2.61 79 .09 97.1 0. 65 0.83 1.28 3.00 
1: 1 03/17/1992 3.50 1 .86 53. 1 1045 0.41 1.17 2.65 3.00 
13 1 11/11/1991 3.70 2.06 55.68 1015 0.11 1.08 2.16 3.00 
13 1 10/18/1991 3.80 2.30 60.53 81, 0.50 1.00 2.00 3.00 
13 2 02/28/1992 3.40 1.94 57.06 1637 0.81 t.33 1.65 3.00 
13 3 03/25/1992 3.50 2.50 71.43 28,10 0.7.1 2.25 3.0.1 3.00 
.I 1 02/22/1992 2.20 1.10 50.00 ,190 0.4.1 2.50 5.68 1.50 
Il I 02/27/1992 2.20 1.80 81.82 190 1.00 3.00 3.00 .1.50 

1.1 1 03/27/1992 2. 10 0.91 4, .76 471 0 .16 2. 17 1.71 .1 50 
1.1 1 12/24/1991 2.50 1.30 52.00 '190 0.14 2.25 5.11 1 10 
Il 1 12/25/1991 2.50 2. 10 84.00 190 1.00 3.25 3.25 1 .10 
Il 1 03/27/1992 2.20 1.84 83.64 190 0.11. 1.67 41.07 .1.50 

1I1 2 12/26/1991 2.,10 2.00 83.33 130.1 0.90 3 .25 3.61 1.10 
I1 2 02/26/1992 2.20 1.83 83.18 1304 0.90 3.00 3.33 4.50 
•.I 3 03/16/1992 2. 13 1.80 84 .51. 1304 0.39 2 00 5. 13 1.50 

al ]; i(nill'O. in ienL lne i ptlol' ont, I i rin 1. cr Ih of' ma in wat'rcounrse. 



Wa i' r-
Dlo 
ey 

i v-
1) i s Latce-

I rr 
Tri me 

cour.so )ischarge F ff'ici- source To t.a.l Per Water 

(ode 
Re-
ach Dat.e 

(Cusecs) 

Source Farm 

ency 
(per-
cpni) 

to Farm 
Nucca 
([otern) 

irr. 
Aroa 'Tim, 
(Awcro)(HFr'y) 

UniL. 
Area 
(I1rn) 

Table 
DepLh 
(M) 

15 
15 

3 
3 

11/20/1991 
11/20/1991 

1.55 
1 .65 

1.35 
1.31 

87.10 
79.39 

11170 
11440 

1 .15 
2. 10 

A.0( 
2.00 

2 (;1 
1.13 

.5 3 01/25/1992 I .60 1.30 H1 .5 11440 I .5 Y.25 1 .3G 
15 
I; 

: 
2 

01/21/1992 
01/1:3/1992 

1 .60 
1 .70 

30 
1.35 

81 .25 
79. 11 

I11.10 
6I1 

1 .10 
2.30 

2.25 
1.00 

1 61 
1.7.1 

1; 
16 
I; 

2 
2 
2 

01/11/1992 
11/ 19/1991 
01/ 1/1992 

1.50 
1 .35 

.60 

1.20 
1.10 
1.30 

80.00 
81 .48 
81.25 

6140 
6160 
6110 

1.9) 
2.25 
2.10 

3.30 
3.00 

. -3 

1.74 
1 .33 
1.8:1 

1; 
I; 
1f 

2 
2 
2 

11/17/1991 
01/ 2/1992 
01/15/1992 

2. 0 
I .50 
1.50 

1I.65 
1.20 
1.20 

82.50 
80.00 
80.00 

6110 
6110 
6140 

3.20 
2.20 
1.90 

:.00( 
.1.17 
:1.00 

0.9-1 
1.89 
1.58 

i; 2 01/ I;/1992 1 .60 1.30 81 .25 614-0 1 .0 2. 75 1 .72 
17 
17 

3 
3 

04/14/1992 
04/15/1992 

1 .50 
1 .40 

1 .2( 
1.10 

,0 (.10 
78.57 

5875 
5875 

1 .35 
1 .00 

1 .50 
.1.50 

3.33 
1.50 

17 
17 

3 
3 

04/1 6/1.992 
12/13/1991 

1 .40 
1.50 

1.10 
1.20 

78.57 
80.00 

5875 
5875 

1 .30 
1.05 

,.00 
3.50 

3.08 
3.33 

17 
17 

3 
3 

01/18, 1992 
0,1/19/1992 

1.60 
1.50 

1.30 
1.25 

81.25 
83.33 

5875 
5875 

1.20 
1.00 

1.00 
1.00 

3.33 
1.00 

17 
I7 

3 
3 

12/1(0/1991 
12/12/1991 

1 .50 
1.30 

1.20 
1.05 

80.00 
80.77 

5875 
5875 

1 10 
0,90 

I .50 
3.25 

4 .09 
3.61 

17 3 12/14/1991 1.40 1.20 85.71 5875 1.00 3.58 3.58 
17 
18 

3 
3 

12/09/1991 
04/21/1992 

1.40 
0.90 

1.10 
0.70 

78.57 
77.78 

5875 
2117 

1.30 
1.25 

.1.50 
1.00 

3.46 
3.20 

18 
18 
18 
18 
18 

3 
3 
3 
3 
3 

12/1i/1991 
04/23/1992 
12/15/1991 
12/17/1991 
04/25/1992 

0.90 
0.80 
0.90 
0.90 
0.90 

0.70 
0.63 
0.70 
0.70 
0.70 

77.78 
78.75 
77.78 
77.78 
77.78 

2117 
2117 
2117 
2117 
211.7 

1.00 
0,90 
1.18 
1.05 
0.90 

.00 
,1O0 
5.00 
5.00 
I .00 

4.00 
4.44 
1.2.1 
.1.76 
4.14 
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f ' ir i rP"4 

TabIe , I 
CROPPING PATTERN BY WATERCOURSE
 

CHOWKY SYSTEN
 
(1990-91)
 

W/C I 6750-R 
CCA 54.23 Ila. 

W/C I 7:12-1 
CCA73.25 Ila, 

W/C I 25000-TI, 
CCA 153,38 Iha. 

/C1 3500-. 
CCA 91.86 Ila. 

W/C I 8000-TF 
CCA 70.01 Ila. 

Seamon/Crop. Pe rcent. 1e rcen Percent Percert Percent 

Hoctare of C,'A liectarn of CCA llert.are of CCA lectare of ,CA hlir-rarp of !TA 
Kharif-90 ....... ... ..... .......... . .... ..... 

6.59 12.15 0.46 0.63 7.15 4.66 19.41 21.13 22.10 31.57 

r h.rl I1,4 30:.19 12.15 16.59 9.86 6.43 10.12 11.02 -

Tot'aro t2.93 3.84 0.61 0.83 0.51 0.33 8.32 9.06 -

Hair, 11.69 27.07 9.31 11.53 38.12 21.85 27.00 29.39 19.06 27.2i 

Fe, I 0r.3 0.70 2.11 2.88 1.54 1.01 1.24 1.35 1.19 1.70 

Helons 0.15 0.28 1.13 1.54 0.22 0.14 - 2,88 4.11 

',,Iai I,S 1.09 3.18 124 1.69 1.44 0.94 1.35 1.47 0.38 0.54 

il ""It 0.15 0.28 5.23 7.14 0.92 0.60 0,51 0.55 --

P s -,- - - 1.86 1.21 

C, 0.51 0.94 0.82 1.12 0.12 0.08 0.45 0.49 - -

Sub-Total: 53.76 99.13 33.66 45.95 61.74 40.25 68.40 74.46 45.61 65.15 

Rabi 1990-91 

Wheat 11.14 2054 27.96 30.17 72.77 47.44 43.68 47.55 28.52 40.74 

',3,"r i.49 6.44 4.13 5.61 7.01 4.57 6.63 7.22 8.q6 12.80 

in 6.aI,e;,59 12.15 0.46 0.63 7,15 4.66 19.41 21.13 22.10 31.56 

Crchn.rdF 16.48 - 30.39 12.15 16.59 9.86 6.43 10.12 11.02 

-'-,0,66 0.90 4.90 3.19 1.84 2.00 2.15 3.07 

0ry0.93 1.27 4.25 2.77 0.14 0.15 1,89 2.70 

0il 'fF - - 2.00 3,R2 2.28 1.49 - -

0.12 0.22 0.11I 0.70 1.07 0.70 3.73 4.06 0.10 0.14 

ab Pfl.s - - 0.F0 0.90 0 73 .4s - - -

- - 0.09 0.12 .05 0.03 - - - -

Suib-Total: 37.82 69.74 50.29 68,66 110,07 71.76 85,55 93,13 63.72 91.01 

,rand ToalI: 91.58 168.87 83.95 114,61 171.81 112.02 153.95 167.59 109.33 156.16 
.. . . . .. .. .. .. .. . . . . . . . . . . . . .. . . . . . . . . .... . . . . . . . . . . . . .
 . . . . . . . . . .. . . . . . . . . . . ... .... . . . . . . .. . . . . . . . . 



r) nririf?, ,. t ji 

Table d . 2 

DISTRIBUTION OF FARMS BY HOLDING SIZE AND TYPE OF TENURE
 
(ALL WATERCOURSES)
 

CHOWKY DISTY
 

ypeT¥1 of Fenure 

(:o1) f1. OWNR.P OWNER CUM TENANT 
Per TnTEN ANT Row 

To Lal 
rripm SIZE GrROUP .... . . 

15 13 28 
. 2.50 2Rq. 0 25.0 53.8 

1 7 14 
?.91 - 5.00 1.1.5 1.9 13.5 26.9 

1 1 '2 

5.01 - 7.50 1.9 1.9 3.8 

7 1 8 
ROVE 7.50 [5.5 1.9 15.4 

Co um 2.3 2 22 52 
Tc3I..d1 53.8 3.8 42.3 100.0 

CHOWKY MINOR
 

Type of Tenure
 

Coun It OWNER TENANT 
Percen t. Row 

Total 
FARM S [ FE GROUP ..... 

7 11 18 
0.00 2.50 19.4 30.6 50.0 

1 7 8 
.51 -. 5.00 2.8 19.4 22.2 

3 3 
5.01 - 7.50 8.3 8.3 

7 7 
ABOVE 7.50 19.4 19.4 

Column 15 21 36 
Total 41.7 58.3 100.0 



:onral:.'d T able 4.2 

CHOWKY SYSTEM
 

Type of tenure 

LCoLnft OWNER OWNER C:UM TENANT 
Percent TENANT Row 

Total
 
FARM SIZE GROUP ......................... 

22 24 46 
0.00 -- 2.50 25.0 27.3 52.3 

7 1 14. 22 
2.51 - 5.00 8.0 1.1 15.9 25.0 

S4 5
 

-. 01 - 7.50 1.1 4.5 5.7 

14 1 15 
(FIOVE 7.50 t5.9 1.1 17.0 

.:oILIMI- 43 2 43 88 
Total 43.9 2.3 48.9 100.0 



0 111 lexi Ire -. ,, 
rab I 4 .13 

DESCRIPTIVE STATISTICS OF IRRIGATION TURN TIME
 

i /t.y/Rearlc Mean 

Chowky Disty 

I uat, .s' 0 

lail 1.99 

(.)v.l a 1] 2.35 

Chowky Minor 

liddle 2.17 

rai 1 2.47 

(ver. ,1 I 2.32 

(;IioWky ,Sy, ei 2.34 

BY CHANNEL REACH
 

Medi an Mi nirnun 

2.95 0.99 

1.05 0.54 

1.85 0.54 

1.78 1.29 

2.38 1.98 

2.30 1.29 


2.09 0.54 


(Hrs./lIa.)
 

Max i mum S td. Dev.
 

4.94 0.94 

5.65 0.96 

5.65 1.06 

5.40 0.97
 

4.31 0.53 

5.40 0.79 

5.65 0.96 



A I I II e:x.1 I" e - el| 

lable 4.4 

FREQUENCY DISTRIBUTION OF FARMS BY REASONS OF
 
DISSATISFACTION OF WATER ALLOCATION
 

CHOWKY DISTY-HEAD REACH
 

Cour1 Not 

Percent Satisfied Row 
Total 

18 18 

Less, time per 100.0 100.0 
Holding si.ze 

Column 18 18 
Total 100.0 100.0
 

CHOWKY DISTY-TAIL REACH 

Coun 	 j Not 

'erce nL Satisf:ied Satisfie ed Row 
Total 

22 

S, i ,f ie . 5.9 

Hod i.rfng 
Lies-tme 

S
per 

ize 
(ol u

T 
mn 

1 
2 

5.9 

32 
94.1 

32 
94.1 

32' 
1)4.J. 

34 
.100.0 

CHOWKY MINOR-MIDDLE 	REACH
 

Con V)t No t 
Percent Satisfied 	 Row 

Total 

L..s . time I 1 
t:ompa-red other 5.6 5.6 
Sh.tre Holders 

17 17 

[.'ss time per 94.4 94.4 
Holdi.ng Size 

Column 18 18 
Tota] I00.0 100.0 



CHOWKY MINOR TAIL REACH
 

!,noulnIL NoL t 

IPerc' rI: S,Li'sfied Satisfied Row 
Total 

L 1 

r:.Jfln  r + ~ I.II I 5.6 5.6 
Shar;+,,e H-o I d" i 

16 16 
I.e -; I.i m, ", 88.9 88.9 
HIoldinig Size 

t:o iluinn 1 17 18 
IoLalI 5.6 94.4 100.0 



('il n:(U re-e4
 

lable 4.5
 

FREQUENCY DISTRIBUTION OF FARMS NOT GETTING
 
ALLOCATED SHARE OF IRRIGATION WATER BY REASONS
 

CHOWKY DISTY HEAD REACH
 

aunr) F clutLIat'. IJ. 

Pc"e ree n L Su ppy i 

I Ia 1 

18 18 

Not; Getting 100.0 100.0 

C o1 umn 1811 V) 
Total 100.0 .100. 

CHOWKY DIS1Y-IAIL REACH
 

C)ount L e-.I.I ig I op ) JPOOr ma: Si 1 ta- F luc .u_.A L Ily 
f:e r c n t Stha i gr a ply nlt. or Lion ing Suppiy OLiier Row 

wcs . rotal 

(le l I. i no &._ -) 26, 5 
'-1.
 

, I 9 - 17 I. 45
Iott116. 5 0.8 8.8 2.9 50.0 -i'" 73.5 

'QoIl rnn 9 ,3 3 1 17 1 

iola]. 2.6.5 F.8 8. 2.9 50.0 1- 100.0 

CHONKY MINOR-MIDDLE REACH
 

Count. Fluctuat-
Percent ing Supply Poi,,j 

f ) LaI. 

Not 18 18
 
Getting 100.0 100.0
 

Column 18 18
 
Total 100.0 100.0
 

CHOWKY MIINOR-TAIL REACH
 

Count Fluctuat.-

Percent ing Supply f ) 
To ta I 

Not 18 Is 
Getting 100.0 100.0 

Column 8 18 
Total 100.0 100.0 



rI ne ', I rIn -d 
I.la)1, ,1.6 

TURNS MISSED UNDER UNEXPECTED CANAL CLOSURES
 

CHOWKY DISTY-HEAD REACH
 

C:(tlI~ Il: I: . ["k b lu o f TmI tv.'3 1 cnq,, 

Pn. HHB-;)yu7 

Nol: I,,.onr;K,,:.,wi) HIR.9 5.- 5.6 100.Oc [ 

1 1 
'lun I 1 .1 I ,"2

I ot l. I F. ') ..' 5ff. A0.1()O 

CHOWKY DISTY-TAIL REACH
 

Cl. 'lurtnbol " of TUl'nI -,w Io 

IN i-no I. 2 ,1 5 9 6 1n L.r 1 

I ri I"I ';
I'I, I I'li c',-!ci 4 ,1. 1 ,II . I 

,, d. ., .1 I 2 I 

CHOWKY MINOR-MIDDLE REACH
' o '1.I . l~ l.I fl. ,- ,2. 

Hlumrbe r of 
(7otrii r risLTu 

P c:ei L 5 ,TI. 

II a7.2 Ic.; [Io t. Kr bor\rn -.0 .00 II00 -0) 

if)l 18 1.2rrrr 
Fo _l Li 100.0 .100 0Ir' on rI ! . II 1 5 10 IAr I 

CHOWKY MINOR-TAIL REACH 

(,:o.11) L. j lrirrber of Tier f w 

rr0~ t[ 1 778 0. 2 .100.0 

L/1 4 1H 
c!.ai o Nolot 7 .3,.rv;, Krnown 22. 2 1 0.0 

("o I 14 1u IIIn 4 



Annexu re-4 
Table 4.7 

TURNS HAVING INADEQUATE DISCHARGE BY REASONS
 
CHOWKY DISTY
 

HEAD-REACH
 

Count Number of Truns 

Percent . 9 10 11 12 .
 

Less Flow 1 [1 1 5 

In Channel 5.6 6L.1 5.6 27.8 


Column 1 1.1 1 5 

Total 5.6 61.1 5.6 27.8 


TAIL REACH
 

Count Number of Turns 


Percent 6 7 13 14 


Less Flow 7 11 2 14 

In Channel 20.6 32.4 5.9 41.2 -


Column 7 11 2 14 

[ot1l 20.6 32.4 5.9 41.2 


CHOWKY MINOR-MIDDLE REACH
 

CoutnL jNumber of Turns 


Percen t, 11 22 33 34 


Less, Flow 1 1 6 8 


in Channel 5.6 5.6 33.3 44.4 


.o I umn 1 1 6 S
Io*-taI 5.6 .5.6 3 3 .44.4 


CHOWKY MINOR-TAIL REACH
 

(:;OLnl. Number of Turns 

P ercen t 7 14 27 29 31 34 


Less Flow 1 13 1 1 1 

In Channel 5.6 72.2 5.61 5.6 5.6 5.6 


Column 1 13 1 1 1 1 

ro tal 5.6 72.2 5.6 5.6 5.6 5.6 


Row
 

oL-A 

t.
 

100.0
 

18
 
100.0
 

Row
 

I) to I
 

I I
 

100.0 

34
 

1.00.0
 

Row 

3-5 total
 

2 18
 

11-.] I00.0
 

2 18
L). 1 100.0
 

Row 

Io IIla
1
 

18
 
100.0
 

.18
 
100.0 



(0rimex~ti r C' --I 
T. bie 4 .8
 

ANNUAL CROPPING INTENSITES AT FARM LEVEL
 

:ournL 
Percern t. 

FAP,d SIZE ROLIP .. 

2.50 

2.51 5.00 

5 .01 - 7.50 


(A OVI- 7.50 


CoIumn 
'rotal 


(.;OLII L 
In r ce n t. 

FoRFt-I SIZ.E GROUP 

0.00 - 2.50 

2.51. - 5.00 

5.01 - 7.50 

ArBOVF 7.50 

Co1ln 
total. 

BY FARM SIZE
 

CHOWKY DISTY-HEAD REACH
 

Croppi rig Intensity Group 

10-1 150 151-200 201 AND
 
ABOVE poJ
 

'rc)L;a I
 

1 12 	 1
 

5.6, 66.7 	 72.2 

4 	 4
 
22.2 	 22.2 

00.00 

I .I
 

5.6 5.6,
 

1 16 1 18
 
5.6 88.9 5.6 100.0
 

CHOWKY DISTY-TAIL REACH
 

Cropping Intelnsi ty Grotip
 

0-50 51-100 101-150 151-200
 

r() vI.:1 

28 	 8,12
 

5.9 	 2,.5 23.5 11.1 (-t.7
 

1 2 2 1 (,
 

2.9 5.9 5.9 2.97 

2 	 1
 
5.9 	 2.9 A.8
 

2 1
 
5.9 2.9 8
 

5 10 12 7 1
 
1.4.7 29.4 35.3 20.6 100. 



Cont'd Table 4.8
 

CHOWKY MINOR-MIDDLE REACH
 

Cropping Intensity 

Group 

CouInL 51-200 101 AND 

Percen I, AROYF cw 
To ht I 

FARM SIZE GROUP ......... ....... . 
9 4 135 

0.00 	 - 2.50 50.0 2-.2 V.2 

4 
2.51 5.00 22.2 

i 	 I 

5.01 7.50 5.6 	 ". , 

0 

Above 7.50 00.0 

Column 	 14 4 8 
"otL 77.8 22.2 100.0 

CHOWKY MINOR-TAIL REACH
 

Cropping Intensity 

Group 

(:ount 51-200 10. - 150 151. 200 P01 AID 
Percent ROVW Row 

Total 
FARM SIZE GROUP . --...... ----...----..-....-

3. 7 1.3 
0.00 - 2.50 J1.1 5.6 16.7 5,.') 72.2 

2.51 - 5.00 5.6 1 	 1112 16.7 

5.01 - 7.50 5.6 	 5.6 

Abvov 7.50 	 '.(, 5.6 

Coluin 3 2 3. 10 18
 
Total J6.7 11.1 16.7 55.6 100.0
 



labl e 4.9 

ANNUAL CROPPING INTENSITIES BY TYPE OF TENURE
 

CHOWKY DISTY
 

Croppi.q TnK-n.nni ty .(nITjr 

GoIn t 
rPercen t 

0-50 51- 100 10L-150 151-200 201 AII) 
ABOVF Row 

IFtlI'J E TY PE . . --... . . . . .. . 
Tota] 

SIMI F R, 
4 

7.7 
8 

15.4 
10 

19.2 
5 

9.6 
1 

1.9 
20 

53.8 

(iWi 
IF 

rP GUM.[' 
I1l 

11 
1.9 1.9 

2 
3.8 

.. . . . .. . . . . . . . . . . ... 4_. .. .. . .... .. . . . .... . . . . . .. 

r HItl 
2 

.8A 
2 

,5.8 
18 

34.6 -

22

42.3 

(A.L!U1111 
lotal 

5 
9.6 

10 
19.2 

13 
25.0 

23 
44.2 

1 
1.9 

52 
100.0 

CHOWKY MINOR
 

Croppirg intiensi ty G'rourp 

Count 51-100 101-150 151 --200 201 AI I 
Percnt. ABOVE P o 

FFINHIPF TYPE -t-- _-

(WtlFP 2 155.6 19.4 
7 

16. 
6 
/ ,II .7 

1 2 10 2113IFNAIIT 2.8 5.6' 27.0 22.2 fS3.3 

Column 3 2 17 .14 36 
Total 8.3 5.6 47.2 38.9 100.0 

CHOWKY SYSTEM
 

Cropping Intensi ty Glop 
'nunt 050 51-100 101-015 151-200 201 IID 

P"o r.e L . , IABOVE Pow 

, FNII' E rvPE --....
 

4 10 10 12 7 
(MW F 4.5 .11.4 11.4 13.6 8.0 48.9 

f 1111 I () Ir I".1 .1 

3 4 28 8 43IEtCAI-II 3.4 4.5 31.8 . 49.9 

:] u 11111 5 13 15 40 1'5, 88 
To l 5.7 14.8 17.0 45.5 170, 1,00.0 

2.3 



Co(rit'd Table 4.9 
CHOWKY DISTY-HEAD REACH
 

Cropping Intensity Groipj
 

Count 101-150 151-200 201 AND 
Percent ABOVE Row 

Total 
TENURE TYPE 

I. I 

OWNER 
 5.6 5.6
 

.1. 16 17 
TENONT 5.6 88.9 94.4 

Column 1 16 1 18 

Total 5.6 88.9 5.6 100.0 

CHOWKY DISTY-TAIL REACH
 
Cropp ing Intensity GroII 

Count 0-50 51-100 101-1SO 151 -20() 
Percent Row 

Tota 1TENURE TYPE 

4 8 510 27
 
OWNER .11.8 2 5,.5 29.4 1.1.7 79. 4 

1 1 2 
I)N F CUrM TEN01I - 2.9 2.9 5.9 

2 S
tENANT 5.9 2.9 5.9 14.7
 

Column 5 10 12 7 34 
Total .14.7 29.4 35.3 20.6 100.0 

0216



f:ont,'d lablo+ 4.9 

CHOWKY MINOR-MIDDLE REACH 

Cropping Intensity 

Group 

(:ournt 
Percent 

IFNURE TYPE ------

OWNER 

51-200 

.......... 
5 

27.8 

201. AND 
ABOVE Row 

Total 

5 
27.8 

TENANT 
9 

50.0 
4 

22.2 
13 

72.2 

ColLunn 
Total 

14 
77.8 

4 
22.2 

18 
100.0 

CHOWKY MINOR-TAIL REACH 

Cropping Intensity Group 

IEN!.fRE 

(WHr[I' 

COLInt 
Percent 

TY PE 

51-100 

2 
11.. 1 

101-1.50 151-200 

2 
11.1 

201 AND 
ABOVE 

6 
3,3.3 

Pow 
Iotal 

.10 
55.6 

IEHlAN[ 
1 

5.6 
2 

11.1 
1 

5.6 
4 

22.2 
8 

44.1 

Column 
Total 

3 
16.7 

2 
11.1 

3 
16.7 

10 
55.6 

i8 
.00.0 



A- rx rxo---sciLx x
E3IJI-3'1P1LU-MF;T49PjA.rZ-V



--------------------------------------------------------------------------------

----------- ------------------ ------------------ ------------------

--------- - ------------------------------ -----------------------------

Annexure-5
 
Table 5.1
 

CROPPING PATTERN BY WATERCOURSE
 

PURAN SYSTEN
 
(1990-91)
 

Puran Disty Puran Minor
 

------------ 7i_. --- 7i
_/2_R-----------------17TR----- ---- -------- F 
CCA 243.97 Ha. CCA 133.39 Ha. CCA 167.64 Ha. CCA 200.93 Ha. 

Snason/Crops Percent Percent Percent Percent 
Hectare of CCA Hectare of CCA Hectare of CCA Hectare of CCA 

Kharif-90
 

Sugarcane 1.21 0.49 0.40 0.30 1.62 0.97 10.93 5.44
 

Cottol 55.85 22.89 4.86 3.64 19.42 11.58 24.28 12.08
 

Orchard 6.35 2.60 1.41 1.06 40.91 24.40 19.18 
 9.55 

Vegetables 12.14 4.98 5.66 4.24 - -

Misc. 23.07 9.46 1.62 1.21 55.44 33.07 11.73 5.84
 

Sub-Total: 98.62 40.42 13.95 10.46 117.39 70.02 66.12 32.91 

Rabi 1990-91 

Wheat 102.53 42.03 54.23 40.65 31 .34 18.69 37.68 18.75 

Fodder 9.01 3.69 2.63 1.97 4.93 2.94 9.12 4.54 

Sugarcane 1.21 0.49 0.40 0.30 1.62 0.97 10.93 5.44 

Orchards 3.92 1.61 1.01 0.76 - 12.91- 6.42 

Vegetables 0.40 0.16 2.63 1.97 2.76 1.65 2.99 1.49 

Orchard4Wheat 2.43 1.00 - - 19.94 11.89 3.24 1.61 

Orchard+Fodder - - 0.40 0.30 20.97 12.51 3.03 1.51 

Sub-Total: 119.50 48.98 61.30 45.95 81.56 48.65 79.90 39.76 

Grand Total: 218.12 89.40 75.25 56.41 198.95 118.66 146.02 72.67
 
...........................................-----------------------------------------------------------



----------- ----------------------------------------------- ---------------

Anne ui~P 
Ipble 5.2 

CROPPING PATTERN BY WATERCOURSE
 

PURAN SYSTEM
 

(Kharif-91)
 

.....................................-------------------------------------------------------------..
 

W/C I 754/2R W/C 0 261/IR W/C 0 277/2AL W/C I 207/?T

CCA 243.97 Ha. 
 CCA 133.39 Ha. CCA 167.64 Ha. CCA 200.91. 11,
 

------------- e-e-------------e-c-------------------ent--------------cen
Percent Percent 
 Percent Percent
 
Crops Hectare of CCA Hectare of CCA Hectare 
 of CCA Hectaie of CCA
 

Sugircane 12.73 1.98 48.71
5.22 1.49 29.06 4.55 2.26
 

Cotton 73.31 30.05 24.69 18.51 33.07 19.73 23.54 11.71
 

Orchard 3.82 1.57 0.40 0.30 35.53 
 21.19 5.35 2.67
 

Fodder 
 1.98 0.80 0.81 0.61 0.10 0.05 0.49 0.24 

Vegetables 26.96 11.05 17.38 13.03 - - 1.60 0.80
 

Jantar 
 8.13 3.58 3.04 2.28 14.03 8.37 12.06 6.00 

Rice- - -  - 4.36 2.17 

Orch. I Cotton 0.81 0.33 0.60 0.44 8.54 4.25
 

Orch. I Veg. 1.61 0.66 0.96 0.72 
 0.06 0.03
 

Orch. fFodders 
 0.10 0.04 - 3,50 1.74 

Orch. f S.Cane - -

Mio'. 0.01 0.04 -  - 0.12 0.06 

Total: 130.06 53.2 49.86 37.33 131.44 
 78.37 64.17 31.88
 
.....................................................................................................
 



------------------ ------------------

------------- -------------------------------------------------------

Annexure_5
 
Table 5.2
 

CROPPING PATTERN BY WATERCOURSE
 

PURAN SYSTEN
 

(Kharif-91)
 

--------------.------------------------------...................-----------------------------------


W/C 0 254/2R W/C I 261/IR W/C I 277/2AL W/C I 282/2T
 
CCA 243.97 Ha. CCA 133.39 Ha. CCA 167.64 Ha. CCA 200.93 Ha.
 

...---... ----
Percent Percent Percent Percent
 

Crops Hectare of CCA Hectare of CCA Hectare 
 of CCA Hectare of CCA
 

Sugarcane 12.73 1.98 48.71 4.55
5.22 1.49 29.06 2.26
 

Cotton 73.31 30.05 24.69 18.51 33.07 23.54
19.73 11.71
 

Orchard 
 3.82 1.57 0.40 0.30 35.53 21.19 5.35 2.67
 

Fodder 1.98 
 0.80 0.81 0.61 0.10 0.05 0.49 0.24
 

Vegetables 26.96 11.05 17.38 13.03 
 - 1.60 0.80 

Jantar 8.13 3.58 3.04 2.28 14.03 8.37 12.06 6.00 

Rice - - - - - 4.36- 2.17 

Orch. I Cotton 0.81 0.33 0.60 0.44 - 8.54- 4.25 

Orch. f Veg. 1.61 0.66 0.96 0.72 - - 0.06 0.03 

Orch. + Fodders 0.10 - - 1.740.04  3.50 


Orch. I SCane - -


Misc. 0.01 - 0.04  0.12 0.06
 

Total: 130.06 53.2 49.86 37.33 131.44 78.37 64.17 31.88 
------------------------.-............-----------
---...----------------- .....------------



DISTRIBUTION OF FARMS BY HOLDING SIZE AND TYPE OF TENURE
 
(ALL WATERCOURSES)
 

PURAN DISTY
 

Countt OWNER F U EN(J-WVERr:tJkI 

Prc.nt TrENNIT pow
 
0 1.ta I 

FARM SIZE - 

1 1 
0.00 - 2.50 2.9 22.P 25.7
 

6 6 
2.51 - 5.00 17.. 17.1 

,1..? 15 

5.or - 7.50 ,.. 1 .. 2.9 

2 5 
ABOVE 7.50 5.7 8., 14.3
 

Column 3 3 29 35 
Total 8.6 8.6 92.? 100.0 

PURAN MINOR
 

Coj t.i OWNER TENAN r 
Percent Row 

Total. 
FARM SIZE 

2 11 
0.00 - 2.50 5.6 30.6 36.1 

2.51 5.00 25.0 25.0 

6 
5.01 7.50 16.7 16.7
 

6 2 8
 
AROVE 7.50 16.7 5.6 22.2
 

Column 8 28 36 
Total. 22.2 77.8 100.0 



CnnL'd Table 5.3
 

PURAN SYSTEM
 

Count IOWNER OWNER CUM jHANr I 
Peicsnf I ENAHT 	 Row 

In t.a ] 

FARMfr SIZE .. . ..... --.. 

2 1 19" 22 
0.00 - 2.50 	 2.0 1.4 ;6.8 31.0 

15 15
 
2.51 	 - 5.00 ?1.1 21.1 

ll 2 

5.01 7.50 ,1.2 	 25.4 2q-6 

6 2 13
 
ABOVE 7.50 8.5 2.8 7.0 18.3
 

Column 1.1 3 57 71 
Total 15.5 4.2 00.3 100.0
 

PURAN DISTY HEAD REACH
 

Count OWNER CUMITENONT 
Percent TENANr Row 

Ir) Lal 
F AR M S I Z E .. . . .. . ... ... . . . ... .... . . . . . . . 

6 6 
0.00 - 2.50 	 33.3 33.3 

5 5 

2.51 - 5.00 	 27.8 27.0 

4 4 
r.01 - 7.50 	 2'2.2 2-2 

1 2
 
ABOVE 7.50 5.6 11.1 16.7
 

Column 1 17 18
 
Total 5.6 94.4 OO.0
 



(:ont.'d Table 5.3 

PURAN DISTY 	TAIL REACH
 

CounL IOWNER JOWNER C:UMj-IFNHa I 
PercenL 	 TENANT 
 Row
 

Total 
F AR ,I' S I Z E . . ... . .. . 

1 ,2 3 
0.00 - 2.50 5.9 	 I .R 17.6 

1 J. 
2.51 5.00 5-9 5.9 

3 8 11

5.01 - 7.50 17.6 17.1 64.7
 

1 1. 2ABOVE 7.50 	 5.9 5.) 11.8
 

Column 3 2 1.2 17 
Total 
 17.6 11.8 70.6 100.0
 

PURAN MINOR 	HEAD REACH
 

ot n L OWNER I'FNANF 
Pe rcen t P( )w 

FARM SIZE 

6 6 
0.00 - 2.50 33.3 33.3
 

6 6 
.51 -- 5.00 33.3 33.3
 

5 55.0.1 - 7.50 27.8 27.8
 

ABOVE 7.50 	 5.6 
 5.6
 

Column 1 17 18
 
Total 5.6 94.4 100.0
 



Cotlt'd Table 5.3 

PURAN MINOR TAIL REACH 

Count 

Pe rcen t 

IOWNER 11ENANT 

Ro 
To L 1 

FARM4 SIZE . 

0.00 - 2.50 

2 

11.1 

5 

27.8 

7 

SO.9 

3 

2.51 - 5.00 

5.01 - 7.50 

ABOVE 7.50 

Column 
Total 

5 

27.8 

7 
38.9 

16.7 

1 

5.6 

2 
11.1 

i1 

61.1 

16.7 

1 

5.6 

7 
58.9 

18 

100.0 



DISTRIBUTION OF FARMS BY HOLDING SIZE AND TYPE OF TENURE 
- (SAMPLE WATERCOURSES) 

PURAN DISTY-HEAD REACH
 

('0oU fLt ()Wf-I f CI J f1EFNI 

Percert. j .\I 

To L 1 
F'ARM TZF (ROUP. ...................
 

6().0O0 2 . 5 0 .,- .-.7 ,_ -. 

5 5 

2..5 - 5.00 27.8 27 .R 

4 ,I 
.501 7.50 ,2"-'-
- t. z.. - 

t 2 
ABOVE 7.50 5.6 1.1.1 1j. 7 

Col umn I 7 
Total 5.6., 94.4 100.0 

PURAN DISTY-TAIL REACH
 

oLn t OWMER OWNER CUII TEFNIA I 
Percen t. TENANT Ro1 

1To.CA 1. 
FARM SIZE GROUP ............
............... .. ... ... .
 

1 2 .3 
0.00 - 2.50 5.9 11.9 17.6 

1 1 
2.51 5.00 
 5.9 5.9
 

5.01 - 7!50 17.6 4'7.1 i,4. 7 

1 t 2 
ABOVE 7.50 
 5.'9 5.9 11.8
 

Column 3 2 12 1.7
 
Total 17.6 70.6
11.8 100.0
 



Cont'd Table 5.4 

PURAN MINOR-HEAD REACH
 

Cou nt JOWNER JTENANTI 

Pe rcen t Ro,, 
Tt I.a ]I 

FARM SIZE GROUP ---
6 6 

0.00 - 2.50 33.3 

7 7 
2.51 - 5.00 38.9 38.9 

4 4 
5.01 - 7.50 22.2 22.2 

. I. 
ABOVE 7.50 5.6 5.6
 

Colunin 1 17 18 
Total 5.6 94.4 100.0 

PURAN MINOR-TAIL REACH,..
 

Count OWNER ITENANT 

Percent Row 
Total 

FARM SIZE GROUP
 
2 6 8 

0.00 - 2.50 11.1 33.3 44.4 

2 2 
2.51 - 5.00 t1.1 11..1 

1 L 
5.01 7.50 5.6 5.6
 

5 2 7 
ABOVE 7.50 27.8 11.1 38.9
 

Column 7 11 18
 
Total 38.9 61.1 100.0
 



rfab I o-, 5.-5 

DESCRIPTIVE STATISTICS OF 
IRRIGATION TURN TIME 

( Hi '.;./Ht ,- ) 

M.I" es 

- PuLrctn 

Head 

Dist.y 

fai l Head 

Purall Mi nlr 

Tai 1 

'! ,, 

He,' i aI1m 

MI 111i 

0.67 

0.67 

0.66 

1.24 

1. 24 

1.23 

0.99 

0.99 

0.98 

0.82 

0.82 

0.81 

0.t.cv . 

0.69 

0.01 

1 . 24 

0.02 

1.00 

0.02 

0.83 

0.04 



Annexu re-5 
Table 5.6 

MEAN NUMBERS OF WATERCOURSE CLEANINGS
 

Wa tercourse/Reach 

Puran Disty
 
254/2R
 

tead 

Middle 


rail 


261/IR 

Head 


Middle 


Tai 1 

Puran Minor 
277/2AL
 

Head 

Middle 


rai 1 

2n2/2T
 

Head 


Middle 


Tail 


BY WATERCOURSE REACH 
PURAN SYSTEM 

Kharif Rabi Annual 

4 5 9 

4 5 9 

4 5 . 9 

5 4 9 

5 4 9 

5 4 9 

2 2 4 

2 2 4 

2 2 4 

- - _ 

4 2 6 

4 2 6 



TURNS MISSED UNDER UNEXPECTED CANAL CLOSURES BY REASONS
 
PURAN DISTY-HEAD REACH
 

) -r. , Fr pIi '. 
.I ;. II r I . () )I, 

Co I 1 to 

Fur! n 'lt,,I.) I.1i -?-'.el .0) .0 . ,).0) 0 

COo] ~ilnto 14 iS1 

To h.,.AIoo. 0 1.00.0 

PURAN DISTY-TAIL REACH
 

( 1Jn t 
ic1 . of ]urn-3 

R1c) w 

Flo Cc e . L To L 1 

14 17 
1) yI Ic? I (..1 r .A n I:. 1 6.4 F7 100.0 

Co 1umo 3 14 17 
-roL1 17.6 82.4 .100.0 



Cont'd Table 5.7
 

PURAN MINOR-HEAD REACH
 

No. of Turnsl 

Count Row 
Percent 3 Total 

18 18 

Emergency Maint 100.0 100.0 

Col umn 18 18 
Total 100.0 100.0 

PURAN MINOR-TAIL REACK-


No. of Turnsl 
Cou n t Row 
Percent 3 Total 

18 18
 
Emergency Maint 100.0 100.0
 

Column 18 18 
Total 100.0 100.0 



(1rI~II)c...<I I-- 5 

ANNUAL CROPPING INTENSITIES BY FARM SIZE
 

PURAN DISTY-HEAD REACH
 

(:rorF wing Tnl .m!,i ty 

1-"I1I1.0-50 51-100 101 150 1.51-200 
P t. I it-. low 

I) tal 
Fr1!H !EZ GROUP-. . 

1. 1 - 1 6 
0.00 250 5.6 22.2 5T6 -. 3 

5
2.51 5.00 11.1 [6.7 27.8 

L3 4 
01 -. 7.50 5.6 16-7 2..2 

2) 1 3 
(F)13VE 7.50 1. 5.6 16.7 

Column 2 11 1 ,1 18 
ToLal 11.1 61.1. 5.6 22.2 100.0 

PURAN DISTY-TAIL REACH
 

Croppillg llnterf-si by 

Lt 51-100 
-p roent R,ow 

n-;t 0-50 .1.01-150 15 1-211100 

Io(La ] 
F(1i1 [7 F GROUP -......................... ........ 

.1 1 I . 

0.00 2. 50 5.9 5.97 5.c) 17.6 

1 1
,"5--5.00 5.9? 5.9 

'7,.01 -7.50 l .8 17. 1 .,,7479l. 

r'I: V "7. 90 1.1 .8 I I .8 

C:o I umn 5 9 2 1. 17 
To l.. L 29.4 52 9 . 1 . 8 5.9-) 100.0 



Cont'd Table 5.8
 

PURAN MINOR-HEAD REACH
 

Cropping Intensity
 

Count 0-50 51-100 101-150 151--200 
Percent Row 

Total 
FARM SIZE GROUP 

6 6 
0.00 - 2.50 33.3 33.3 

1 4 2 7
 
2.51 - 5.00 
 5.6 22.2 11.1 38.9
 

1 2 1 4 
5.01 - 7.50 5.6 11.1 5.6 22.2 

1 1 
ABOVE 7.50 5.6 5.6
 

Column 1 10 4 
 3 18
 
Total 5.6 55.6 22.2 16.7 100.0
 

PURAN MINOR TAIL REACH
 

Cropping Intensity
 

Count 0-50 51-100 151-200
 
Percent 
 Row
 

Total
 
FARM SIZE GROUP
 

2 5 1 8
 
0.00 - 2.50 11.1 27.8 5.6 44.4 

2 2

2,.51 - S.00 11. 1 11.1
 

i I
 
5.01 - 7.50 5.6 
 5.6
 

5 2 7
 
ABOVE 7.50 27.8 11.1 38.9
 

Column 
 8 9 1 18
 
Total 44.4 50.0 5.6 100.0
 



Table 5.9 

ANNUAL CROPPING INTENSITIES BY TYPE OF TENURE
 

PURAN DISTY-HEAD REACH
 

Cropping IntensiLy 

CotliL 0-50 51-100 1.01-150 1- 1.--2 00 
Percen L Pow 

Ioral3 
Ifl t llr T y p . ' ..... ...... .. ... 

I. 1 
flWill1-Fl CLIM FrTNAHT 5.6 5.6 

1 l01II 	 2 10 1 ,1 L71L.1 55.6 5.6 22.2 /1.4 

Col tin 2 11 .1 ,1 18 
Total1 11.1 61.1 5.6 22.2 100.0 

PURAN DISTY-TAIL REACH
 

Cropping Intlensity Group 

o1i n h- 0-50 51.-100 101 150 151-20o 
Per cent Row 

ro Lal
 
I .1litl ly[]e 

1 1 1 3 

(1WNFR 5.9 	 5.9 5.9 17.6 

1 1 2 
(WNER CtM TEHANT 5.9 	 5.9 11.8 

00 
 1 12 
VI-NAI 17.6 47.1 5.9 70.6
 

C: 0 ]. lfn 1 5 9 2 .1 17 
ToLal 29.4 52.9 11.8 5.9 100.0 

,23
 



Gontd Table 5.9 

PURAN MINOR-HEAD REACH
 

Cropping Intensity 

Count 0-50 51-100 101-150 151-200 
Iler cent Row 

Total 
ie i tJi e Ty p --- -

11 

OWNER 5.6 5.6 

1 9 4 17 
TENANT 5.6 50.0 22.2 16.7 94.4 

Columfn 1 10 4 3 18 
Total 5.6 55.6 22.2 16.7 100.0 

PURAN MINOR-TAIL RECI-t
 

Cropping Intensity 

Count 0-50 51-100 151-200 
Percent Row 

rotal 
Iernure Type 

5 2 7
 
OWNER 27. 8 1.1..3.9
 

S7 1. II.77

IENI"N T 16.7 98.9 5.6 (,1.. t 

C:olLnln 8 9 1 18 
16tal 44.4 50.0 5.6 100.0 



i. '5.. 

MEAN SEED RATE BY CHANNEL REACH 
PURAN SYSTEM 

, - ii-Tai 

P U r 

I 

irs t y 

Overa-tI I 

-ur ;;i J' MilO'r 

I ov.,.t I I 
ul lraIn 

.',y tein 

co Lt.0n 

,7 a ri .,ar 

K F odo 1 

I, . V'. La!l)] 

,,.arcarr 

WhtI , I:, 

P. fhC[ 

1 

,s 

24 

2.5 

25 

5 

078308 

124 

25_. 

5 

21 

2-

-

5 

5530 

113 

24 

5 

23 
23.
23 

25 

5 

7382 

119 

24 

5 

25 

25 37 
25

25 

..... 

- 5 

9182 -

148 140 

25 30 

5 0.1,3 

25 

5 

9182 

144 

28 

,I 

28 

24
2 

25 

5 

F642 

131 

26 

5 



onnexu re-S 
Table 5.11 

MEAN NUMBER OF IRRIGATIONS FOR CROPS
 

BY CHANNEL REACH-PURAN SYSTEM
 

Pu ran Disty Puran Minor 
Puran System 

Crops Head Tail Head Tail Overall 

Rice - 8 8 

C:ctton 5 5 4 S 5 

,], n t.A r 8 9 8 8 5 

K.Fodder 9 -- - 9 

K.Vegetables 6 8 - 10 8 

lj ga rcane 10 12 11 - I1 

Orchards - - 4 4 4 

Whe, t 5 5 5 5 5 

R.Fodder 10 9 6 7 8 

t Vegetables 10 7 11 10 9 



I IWI 512 

MEAN FERTILIZER RATE BY CHANNEL REACH
 

Puran Dri',t.y Pu ran Ninoi 

Head Tail lead rai . 

I ' K N p K H F K - II ) K 

P i - - - - - - 57 30 

(>C,. ,, 136 57 - 99 34 -- 162 36 - 102 57 

,l ., - - - 57 - 57 - . .. 

,.('J I 54 - - - .-

VI. V,'!l't.;d11 t2"i 52 .152 33 - - - - 144 80 

'-',ii,:ir',no 137 57 - 150 113 - 97 23 - - -

i .I ""- -(.r',, 2- - -- 47 33 119 37 27 45 

lI n:.I. 135 57 - 122 57 -" 152 56 - qF 54 -

P I kIf 54 - - 57 57 45 -" 0 37 

I ', 1-.1h I es 84 57 - 69 71 - 156 93 82 04 57 



- --------

Annexu re--5 
Fabln 5. 13 

CROP INCOME BY FARM SIZE GROUP
 

PURAN DISTY
 

Crop Inrcomje (Rupees) 

Count LESS TIHAN 0-5000 5001-10000 10001--15000 1.5000 AND 
Percent' 0 ABOVE Row 

FARM ,,,EZE -------- - _ _ _ --- - Total -

SC)OU P 3 
 4 ]. 1 9
 
0.00 - 2.50 8.6 1.1.4 2.9 2.9 25.7 

2 2 2 
 6
 
.. 1 .00 5 .7 .7 9-.7 17.1 

,. 1 ,"1.150 
4 

11.4 
........ .. ...... 

I, 
2.9 

....... . 

, 
,.6 
.. .. ............ ..... 

1 
2.9 

........ . . . ......... 

6 
17.1 

. . 

15 
12.9 

I4 5 
"PIVL 7..50 2. 1? 1..4 1.4.3 

Co lumn 7 7 7 4 10 
Total 20.0 20.0 20.0 11.4 28.6 -100.0 

PURAN MINOR
 

C-op Income (Rupees) 

L IOtInt LESS THA 0-5000 5001-100 15000 AN 
Percent N 0 00 ABOVED Row 

Total
FARM SIZE GROUP 

10 2 2 14
 
0.00 - 2.50 27.8 5.6 5.6 38.9
 

4 2 3 9 
2.51 - 5.00 11.1 5.6 8.3 25.0 

1 1 1 2 5 
3.01 7.50 2.8 2.8 2.8 5.6 13.9 

4 1 1 2 8 
ABOVE 7.50 11.1 2.8 2.8 5.6 22.2 

Column 19 6 4 7 36
 
Total 52.8 16.7 19.411.1 100.0 

35 



(:on! "d Table 5.13 

vrt in L 1ES , TIIAN 
F'(err'ent 0 

F ARM- c T7 E --- -

GROUP 13 

0.00 - 2.50 18.,3 

4 

"2. I " .00 5.6 

5 

5,.01 7.50 7.0 

,1 


ABOV[ 7.50 5.6 

:l ujIIn 26 

lt.al 36.6 


PURAN SYSTEM
 

CWop cI-ome (Rupees) 

0--5000 5O01- 10000 10001.- .15000 1 5000 AOh
 
ABOVE Row
 

Total
 

6 3 1 	 23
 
R.5 4.2 1.4 	 32.4
 

4 2 2 	 3 15
 
5.6 	 2.8 2.8 4.2 21.1
 

2 4 1 8 20
 
2.8 5.6 1.4 11.3 28.2 

1. 2 	 6 13
 
1.4 	 2.8 8.5 18.3
 

13 11 4 17 71
 
18.3 15.5 5.6 23.9 100.0 



A)nneXu r-e-5 

Table 5.14
 

CROP INCOME BY TYPE OF TENURE
 

PURAN DISTY
 

Crop Income (Rupees) 

15000 AND

THAN 0-5000 5001.-10000 10001-15000

rC,.,it LESS ABOVE RowueIcIt 0S 
 TotalF:'e -cen t 0 

3 3
TENURE TYPE 

8.6
8.6 


OWNER 

2


1 
 8 .6
OWN ER 5.72.9

TENANT
OWNERI 

5 2947 67 
82.9 

20.0 20.0 17.1 1 .4 14.3 
TFHAIT 

351047
7
7 100.0
Column 28.6
11.4
20.0
20.0
20.0
Total 


PURAN MINOR
 

Crop Income (Rupees)
 

LESS THAN 0-5000 5001-10000 15000 AND 
Count Row
ABOVE
0
Percent 
 Total
 

8
1 2
4 1
TENURE TYPE 

22.2
5.6
2.8
2.8
11.1
OWNER 


28
53
15
tENANT 41.7 13.9 

5 
8.3 13.9 77.8 

7 36
4
6
19
Column 19.4 100.0
11.1
16.7
52.8
Total 




Conrt d l'bla 5.14 

PURAN SYSTEM 

Crop Incnm (Rupnens) 

r:ouilr. LESS THAN 0-5000 5001-10000 O00- 1.5000 15000 AND 

I r ii 0 E Row 
Total 

4 F 1. P 5 11. 

)WIIFIP 5.6 1.4 1 .4 7.0 15.5 

0JWt I E 1) ' 
rCljH ITHAH 1kdi.4 

2 
2.Al 

3 
3HH1.4.2 

22 12 9 4 1.0 57 

iEHNOlT 31.0 16.9 12.7 5.6 14. 1. 80.3 

(:oltmn 26 13 1 4 17 71 

Io ta]. 36.6 18.3 1.5.5 5.6 23.9 100.0 



Annexu re-5
 
Table 5.15
 

INCQME PER CROPPED HECTARE BY FARM SIZE GROUP
 

PURAN DISTY
 

Crop Income per Cropped Hectare (Rupees)
 

Count LESS THAN 0-1000 1001-2000 2001-3000 3001 AND
 
Percent 0 ABOVE Row
 

Total
 
FARM SIZE GROUF

2 3 	 3 8 
0.00 - 2.50 6.3 9.4 	 9.4 25.0 

1 2 2 1 6 
2.51 - 5.00 	 3.1 6.3 6.3 3.1 18.8 

5.01 - 7.50 
2 

6.3 
1 

3.1 
4 

12.5 
1 

3.1 
5 

15.6 
13 

40.6 

ABOVE 7.50 
1 

3.1 
4 

12.5 
5 

15.6 

Column 
Total 

4 
12.5 

2 
6.3 

10 
31.3 

3 
9.4 

13 
40.6 

32 
100.0 

PURAN MINOR
 

Crop Income per Cropped Hectare (Rupees)
 

Count LESS THAN 0-1000 1001-2000 2001-3000 3001 AND 
Percent 0 0 0 ABOVE Row 

FARM Total 
SIZE GROUP -

9 	 1 3 13
 
0.00 - 2.50 25.7 	 2.9 8.6 37.1 

3 94
 
2.51 	 5.00 11.4 5.7 8.6 25.7 

1 1 1 2 5 
5.01 	 - 7.50 2.9 2.9 2.9 5.7 14.3' 

4 2 1 1 8 
ABOVE 7.50 11.4 5.7 2.9 2.9 	 22.9
 

Column 18 5 2 2 8 35
 
Total 51.4 14.3 5.7 5.7 22.9 100.0
 



Cont'd Table 5. 15 

PURAN SYSTEM
 

Count 

Per enI: 

r (iRtI 

,, C
ZE
filPOUP_.
 

0.0( - 2.50 

" 5?.0I5.00 

.QI 7.50 


)BOVEF 7.50 

Column 
Total 

Crop Income per 

LESS THAN 0-1000 

0 

.
 

11 

16.4 


4' 3 

L .0 4.5 

S2517

4.5 33 3.0 

4 2 

6 .0 3.0 

22 7 

32.8 10.4 

Cropped Hect,re (Ruper: ) 

1001-2000 2001-3000 3001 AND
 
(ROvr 

3 1 6 

4.5 1.5 9.0 

2 2 4

3.0 3.0 .2.4
 

7.5 1.5 10.47
 

2 1 4 

3.0 1.5 
 6.0 


12 5 21 

t7.9 7.5 31.3 


Row
 
Total
 

21
 
31.3
 

15
 

18
 
26.9
 

13
 
19.4
 

67
 
100.0
 



Annexu re-5
 
rable 5.16
 

INCOME PER CROPPED HECTARE BY TYPE OF TENURE
 

PURAN DISTY 6-1 

Income per Cropped Hectare (Rupees) 

Count LESS THAN 0-1000 1001-2000 2001-3000 3001 AND
 
Percent 0 
 ABOVE Row
 

Total
 
IENURE TYPE 

3 3 
OWNEP 9.4 9.4
 

3 3

ONNER CUM TENANT 9.4 9.4
 

4 2 10 7 7 26
 
rENr-N T 	 125 6.3 31.3 9.4 21.9[ 81.3
 

Column 4 2 10 3 13 
 32
 
Total 
 12.5 6.3 31.3 9.4 40.6 100.0
 

PURAN MINOR
 

Income per Cropped Hectare (Rupees)
 

Count LESS THAN 0-1000 1001-2000 2001-3000 3001 AND
 
Percent 0 
 ABOVE Row
 

Total
 
IFNUR IYPE 	 ---

3 1 1 1 1 7 
OWNER 8.6 2.9 2.9.9 9 2.9 20.0 

15 4 1 1 7 28 
TENANT 42.9 11.4 2.9 2.9 20.0 80.0
 

Column 	 18 5 2 2 8 5 
Total 51.4 14.3 5.7 5.7 22.9 100.0
 

a4
 



Con,'d Table 5.16 

PURAN SYSTEM
 

Income per Cropped Iectare (Rupee,-.) 

Count LESS THAN 0-.1000 1001-200 2001--300 3001 AHNU 
Percent 0 ArB OVE Row
 

Total
I Ei.JPF YPE -

31 1 1 4 10OWNFP 4.5 1.5 1.5 1.5 6.0 14.9 

3 3OWN FR CUM TENANT 4.5 4.5 

19 6 1i 
 4 14 54

[ENANT 28.4 9.0 16.4 6.0 20.9 80.6 

Column 22 7 12 5 21 67 
Total 32.8 10.4 
 17.9 7.5 31.3 100.0
 



Annexu re-S 
Table 5.17 

LIVESTOCK INCOME BY FARM SIZE GROUP 

PURAN DISTY 

Livestock Income (Rupees) 

Count LESS THAN 0-1000 1001-2000 2001-3000 3001 AND 

Percent 0 ABOVE Row 
Total 

FARM SIZE GROUP 
7 1 1 9 

0.00 - 2.50 20.0 2.9 2.9 25.7 

3 1 2 6 

2.51 - 5.00 8.6 2.9 5.7 17.1 

9 2 2 1 1 15 

5.01 - 7.50 25.7 5.7 5.7 2.9 2.9 42.9 

3 2 5 

ABOVE 7.50 8.6 5.7 14.3 

Column 22 4 2 2 5 35 

Total 62.9 11.4 5.7 5.7 14.3 -100.0 

PURAN MINOR 

Livestock Income (Rupees) 

Count LESS THAN 0-1000 1001-2000 2001-3000 3001 AND 

Percent 0 ABOVE Row 
Total 

FARM SIZE GROUP 
9 1 1 1 2 14 

0.00 - 2.50 25.0 2.8 2.8 2.8 5.6 38.9 

7 1 1 9 

2.51 - 5.00 19.4 2.8 2.8 25.0 

4 1 5 

5.01 - 7.50 11.1 2.8 13.9 

4 1 3 8 

ABOVE 7.50 11.1 2.8 8.3 22.2 

Co]umn 24 1 1 3 7 36 

Total 66.7 2.8 2.8 8.3 19.4 100.0 



CorMt.'d Table 5.117 

PURAN SYSTEM
 

Livestock Income (Rupees) 

0--1000 1001--2O00 2001 -,300() 

. . . . .... . .. .t. . .. . . ...
 

2 1 
 2 

2.8 1.5 2.81.4 

1 1 

1.4 1.4 


2 2 

2.0 2.8 1.4 

1 

1.4 

5 
 5 

7.0 4.2 7.0 

,T001 C141) 

ABOVE Row 

Totaln... ........
 

2 23
 
". 32.4 

3 15
 
4.2 21.1 

"2 20
 
2.8 28.2 

5 13
 
7.0 18..3
 

12 71
 
t6.9 100.0
 

(:)IjlL 

'ercen. 

FCW Hl' GI7 E (4ROUI 

Q.00 2.50 

:.51 5.00 

1.O1 - 7.50 

Ofi(JVF 7.50 

ColuLn 
rC)LA1 

LE,.S THAN 

0 

16 


10 

14.1 

13 

18.3 

7 

9.9 

46, 

64.8 



Annexu re-5
 
rable 5.18
 

'LIVESTOCK INCOME BY TYPE OF TENURE
 

PURAN DISTY
 

Livestock Income (Rupees)
 

Count LESS THAN 0-1000 1001-2000 2001-3000 3001 AND
 
Percent 0 ABOVE Row
 

Total
 
IFtIIURE TYPE
 

11WN 1-R 2.9 5.7 	 8.6
 

()WNI-R 1 2 3 
,::t'1 TFIHNr 2.9 5.7 8.6 

21 3 2 29 
IF'HCANT 	 60.0 8.6 5.7 .6 82.9 

Column 22 4 2 2 5 35 
Total 62.9 11.4 5.7 5.7 14.3 100.0 

PURAN MINOR
 

Livestock Income (Rupees)
 

Count LESS THAN 0-1000 1001-2000 2001-3000 3001 AND
 
Percent 0 ABOVE Row
 

Total
 
[ENIRE TYPE
 

6 1 1 8
 
(WNER 16.7 2.8
2.8 	 22.2
 

18 .1 1 2 6 28
 
rENANT 50.0 2.8 2.8 5.6 16.7 
 77.8
 

Column 	 24 1 1 3 7 36 
Total 66.7 2.8 2.8 8.3 19.4 100.0 



COrnl'd T.ble 5.18 

PURAN SYSTEM 

LivesLock Income (Lupees) 

I0 
, l~tin . LESS THAN 0-i1000 1001-2000 2001-3000 3001 AND 

ABOVE Row 

F I 1 "FYPE - . 
tota 1 

rill F.' 
6 

8.5 
1 

1.4 
2 

2.8 
1 

1.4 
1 

1.4 
11 

15.5 
OLl,,,I ILk 1 2 3 
CtUM 1 -li 'Nr 1.4 2.0 4.2 

IFLIFIr 
39 

S4.9 
4 

5.6 
1 

1.4 
4 

5.6 
9 

12.7 
57 

80.3 

CoJ u(ii11 
1) I...-1 

46 
64.8 

5 
7.0 

3 
4.2 

5 
7.0 

12 
16.9 

71 
100.0 



Annexu re-5
 
Table 5.19
 

Count 

Percent 


FARM SIZE (ROOP 

0.00 - 2.50 

2.51 - 5.00 

5.01 - 7.50 

AiBOVE 7.50 

Colirnn 
Total 

Count 
Percent 

FARM SIZE GROUP
 

0.00 - 2.50 

2..51 - 5.00 


5.01 - 7.50 

ABOVE 7.50 

Colu 
Total 

NON-FARM INCOME BY FARM SIZE GROUP
 
PURAN DISTY
 

Non-Farn Income (Rupees) 

LESS THAN 0-5000 5001-10000 
0 . Row 

Total 

9 9 
25.7 25.7 

5 1 6 

14.3 2.9 17.1 

14 1 15 
40.0 2.9 42.9 

.7 1 1 5 
8.6 2.9 2.9 14.3 

31 1 3 35 

88.6 2.9 8.6 100.0 

PURAN MINOR
 

Non-Farin Income (Rupees) 

LESS TH(ON 0-5000 5001-10000 
0 Row 

Total
 

13 1 14 
36.1 2.8 38.9 

8 1 9 
22.2 2.8 25.0
 

4 1 5 
11.1 2.8 13.9 

7 1 8 
19.4 2.8 22.2
 

32 1 3 36 
88.9 2.8 8.3 100.0 



Coit.d Table 5.19 

PURAN SYSTEM 

Non-Farn IneomeTee. (rR' ) 

(.:otIlrl. LESS rlli',N 0-5000 5001 -- 1000 
Perc L. 0 R-w 

UOPII S T 7F I-,OLUP -..... .... - . .....- . . -. To La I 

0.00 - 2.50 
22 

31.0 
I 

1.4 
2 7 

32.4 

2'.51 -5.00 
131 03 22.W 1521.1J 

18.3 2 20 

,OI - 7.50 25.4 2. 20.? 

onOVE 7.50 
10 

14.1 
, 

2.8 
1 

1.4 
13 

18.3 

C:01urin 
Tol~al 

63 
88.7 

2 
2.8 

6 
8.5 

7J. 
100.0 



Annexu re-5
 
Table 5.20
 

Count 

Percent 


TENURE TYPE
 

OWNER 


OWNER CUM TENANT 


tENANT 


Column 

Total 


Count 

Percent 


TENURE TYPE
 

OWNER 


TENANT 


Column 

Total 


NON-FARM INCOME BY TYPE OF YENURE
 

PURAN DISTY
 

Non-Farm Income (Rupees)
 

LESS THAN 0-5000 5001-10000
 
0 Row
 

lotal
 

3
 
8.6 	 8.6
 

2 1 3
 
5.7 2.9 	 8.6
 

26 	 3 29
 
74.3 	 8.6 82.9
 

31 1 3 35
 
88.6 2.9 8.6 100.0
 

PURAN MINOR
 

Non-Farm Income (Rupees)
 

LESS THAN 0-5000 5001-10000
 
0 Row
 

Total
 

8 	 8
 
22.2 	 22.2
 

24 1 3 28
 
66.7 2.8 8.3 77.8
 

32 1 3 36
 
88.9 2.8 8.3 100.0
 



t:ont;'d Table 5.20 

PURAN SYSTEM
 

Non-Farm Income (Rupees) 

C:ounnt LESS rHAN 0-5000 5001-10000 
Percent 0 PoI/J 

To-t-a lR Ert 'IO TY P E 

11 11OWNER 15.5 15.5 

2 1
OWNER C: 1EINAIIT 2.8 1 . 4NH ,1 .'2 

50 t 6 57rFNAN f 70.4 1.4 8.5 30.3 

Collrlin 63 2 6 71. 
Total 88.7 2.8 8.5 1.00.0 



NNI~XL1]R.7~g54 



Annexure-6 # 

Table 6.1 

CROPPING PATTERN BY WATERCOURSE 

NAGNA DISTY 
(1990-9 1) 

W/C A 3R W/C # IAL W/C # 7R W/C I 9L W/C I 14AL 
CCA 233.06 Ha. CCA 111.14 CCA 249.90 CCA 246.39 CCA 187.53 

Season/Crops Percent Percent Percent Percent Percent 

Hectare of CCA Hectare of CCA HE-1are of CCA Hectare of CCA Hectare of CCA 

Kharif-90 

Sugarcane 40.47 17.36 12.14 10.92 32.37 12.95 52.61 21.35 16.19 8.63 

Cotton 12.14 5.21 8.09 7.28 10.12 4.05 8.09 3.28 4.05 2.16 

Orchard 54.98 23.59 19.69 17.72 136.05 54.44 55.99 22.73 28.31 15.10 

Fodder 34.40 14.76 14.57 13.11 25.49 10.20 17.40 7.06 8,09 4.31 

Vegetables 20.23 8.68 8.09 7.28 8.09 3.24 4.05 1.64 2.02 1.08 

Misc. - - - - - - -

Sub-Total: 162.22 69.60 62.58 56.31 212.12 84.88 183.14 56.06 58.66 31.28 

Rabi 1990-91 

Wheat 31.15 13.37 22.57 20.31 33.55 13.42 65.27 26.49 38.07 20.30 

Fodder 0.55 0,24 1.21 1.09 0.98 0.39 2.61 1.06 2.27 1.21 

Sugarcane 40.4- 17.36 12.14 10.92 32.37 12.95 52.61 21.35 16.19 8.631 

Orchards 47.58 20.42 13.96 12.56 127.72 51.11 54.37 22.07 28.31 15.10 

Vegetables 16.29 6.99 - - - - -

Orchard4Whet 7.40 3.17 5.73 5.15 1.82 0.73 0.81 0.33 

Orchard4Veawtable - - - - - - 0.81 0.33 

OrchardlFodder - - 6.51 2.60 - -

Misc. - - - - - - - -

Sub-Total: 143.44 61.55 55.61 50.03 202.95 81.21 176.48 71.63 84.84 45.24 

Grand Total: 305.66 131.15 118.19 106.34 415.07 166.09 314.62 127.69 143.50 76.52 



----------------------------------------------------------------------------------------------------------

----------- --------------- --- -------------------- ------------------ ---------------------

-------------- ------- ------ ------- ------- ------- ------- ------- ------- ------- -------

-------------------------------------------------------------------------------------------------------

Afne fuf e
l.b~e s.
 

CROPPING PATTERN BY WATERCOURSE
 

NAGNA DISY
 
(Kharif-91)
 

W/C # 3R W/C I JAL 
 W/C 0 7R W/C 1 9L 
 W/C I 14AL
CCA 233.06 Ha. CCA 111.14 CCA 249.90 CCA 246.31 CCA 187.53
 

Percent Percent 
 Percent Percent Percent
Crops Hectare of CCA Hectare of CCA Hectare 
 of CCA Hectare of CCA Hectare of CCA
 

Sugarcane 50.25 43.33
21.56 38.99 
 8.62 3.45 - 18.10 9.65 

Cotton 11.78 5.05 -  4.78 1.91 46.94 19.0S 314.53 18.42
 

Orchard 73.75 
 14.48 21.41 19.26 104.30 41.74 48.92 19.85 27.76 14.80 

Fodder 6.12 2.62 - 0.56 0.10- 0.22 0.04 10.02 5.34 

Vegetable3 10.18 4.37  - 1.20 0.48 8.43 3.42 4.65 2.48
 

Jantar 3.03 1.30 
 - - 5.93 2.38 1.85 0.75 3.58 1.91
 

Rice 
 - 4.05 1.62 - -


Orch. Cotton 5.40 2.32  1.90 0.76 0.20 0.08
 

Orch. Veg. 7.44 3.19  - - 2.40 0.98 -


Orch. f Fodders 8.99 3.86 
 - 28.46 11.38 0.10 0.04 .,.55 0.29
 

O ch. I .cane - - 1.06 0.95 25.35 
 10.15 - 

.Tot.c 

Total: 136.94 
 50.75 65.80 59.20 185.33 74.16 108.94 44.21 99.19 52.89
 



0n I'Ilc-..x u r"e -: 

[able 6.3 

DISRTIBUTION OF FARMS BY HOLDING SIZE 
AND TYPE OF TENURE (ALL WATERCOURSES) 

NAGNA SYSTEM 

CoiUnt 

rENURE-;, Percent 

FAR SIZE GROUP 

0.00 - 2.50 

JOWNER 

4.5 

OWNFR CUM 

TENANT 

TENANT 

16 

18-2 

Row 
Iotal. 

20 

22.7 

2.51 - 5.00 

5 

5.7 

11 

12.5 

Ic, 

IR.2 

5.01 - 7.50 
4 

4.5 
16 

18.2 
20 

22.7 

ABOVE 7.50 
19 

21.6 
6 

6.8 
7,-,,

8.0 36.4 

Colurin,.2 6 
Total 36.4 6.8 56.8 1.00.0 



A I' I 1 I 0I,-b 

REACHWISE DESCRIPTIVE STATISTICS OF FARM SIZE
 

l ,'ar.:'h rypte ofoti I I'elI r, r.e, 

Head 

Jne "9.4. 

()wr e u--rcijn
Imnarl 1. 

Middle
 

ow, 


(]l,,nl
e I •(nU II
 

I I,I, 

I t.n t, 

Tail
 

(,wror 


()Ir n1,I -0, 

[enu'iI 

Overall
 

nlorf 

I*Llwum -.cull, 
l 


- .AnI: 


20.80 


ro 

.1.35 


11.48 


4.26 


9.25 


-1
 

5.33 


12.10 

3,)l:
.17 


2.24 

BY TYPE OF TENURE
 

H II:lf irtl I 

10. 0.80 

20. 810 2.47 

.2 -.....0.8L 

5.39 
 1.55 


12. J.1? 4.95 

2.02 0.81. 

9.26 5.7 

3.90 
 0.41 

8.91 
 0.80 

4.00 l .00 


2.00 1.00 

"1II) II.11 S tLd . .)ev. 

I'...45 5. 21 

. 13 25.92 

.I 74 "2 93 

'6.12 16.92 

1.6 . 9 5.83 

20 )- 6. lO 

I . 78 ,3.53 

J.5. 12 4.44 

66. 1.2 14.27 

4.0 .7 

"1.,,0.. 08 



Annexure-b
 
r.Abln 6.5
 

NUMBER OF TURNS HAVING INADEQUATE DISCHARGE BY REASONS
 

HEAD REACH
 

NuMbOr or Tut ns
 
Coul t 
 Row
 

Percel, 0 3 6 9 12 Total2 S 0 10 115 

19 
 I 19
 

Fu.lI. Supply 52.3 
 52.8 

Lnv.. 	Flow 3 ,11 2 1 2 1 1 17
 
i I Cannl .3 5.6 [2.5 It- LY5 L:y ~ 2.43 2.a 47.2
 

C o 11uriI 1.9 3 
 2 1 4 2 1 2 1 1 36 
Total 52.8 0.3 5.6 2.8 11.1 5.6 2.8 5.6 2.3 2.8 100.0 

MIDDLE REACH 

I'.ItIIIB)E I' F)r i . Irv:? 

f'oI Int'. Row 

Ir v.orent: 0 2 5 6 	 '1.7 	 ITLa 

19 19 
FLll] Supply 54.3 54.3 

Iess Flow I L 3 1 5 11 16
 
in Channel 2.6 2.9 0.6 9 14.3 2.9 5.711.4 

:0 1 t-l1i11 1f? I. 1. 3 1 5 4 1 .5 
[Wot.al 54.3 2 ) 2.q N .. ".9 . 11. I 2 .r 1O0. (.) 

TAIL REACH
 

Number of Turns
 
Coutl 
 Row 

Percent. 0 2 3 5 6 8 9 107 	 Total 

L 
Iul I siu'1ply 5.9 5 1? 

I.es Flw 4 3 I 1 2 > I 16 
in Cla nel 23.5 17.6 5.9 5.9 11.8 L1..8 I [.3 5.9 94.1 

Column 1 4 3 1 1 2 2 2 1. .,
rotal 5.9 2Z.5 17.6 5.9 5.9 I1 .8 11.. 11 . 5.q 10,).0 



AnniexI r e-6 
fable 6.6 

ANNUAL CROPPING INTENSITIES BY FARM SIZE 

Count 0-50 
Percent 

FAR11 
SIZE GROUP-- -
2 

- 2.50 5.6 

1 


5.00 2.8 


1 

5.0 - 7.50 2.8 

2 

AROVE 7.50 5.6 


Column 6 

Total 16.7 


Count 0-50 

Percent: 


FARM SIZE GROUP 

6
0.00 - 2.50 17.1 

2 

2.51 5.00 5.7 


5.0 - 7.50 

2 

oROVE 7.5) 5.7 


Colunn 10 
Total 28.6 

NAGNA SYSTEM
 

HEAD REACH
 

Cropping Intensities 

51-100 101-150 1.51-200 201 Altn 
ABOVE Row 

lot al 

3 2 2 9 
8.3 5.6 5.6 25.0 

1 

2.8 8.3 13.9 

5 41 3 I 
13.9 11.1 8.3 36.1 

4 2 1 9 
11.1 5.6 2.8 25.0 

12 9 8 1 36 
33.3 25.0 22.2 2.8 100.0 

MIDDLE REACH
 

Cropping Intensities
 

51-100 101-150 151-200 201 AND
 
ABOVE Row
 

To ta I
 
-

3 2 2 13
8.6 5.7 5.7 37.1
 

2 1 
 5
 
5.7 2.9 14.3
 

1 1 1, 3
 

2.9 2.9 2.9 8.6
 

4 2 4 2 14
 
11.4 5.7 114 5.7 40.0
 

10 5 7 3 35 
28.6 14.3 20.0 8.6 100.0
 



Annexu re-6
 
Fable 6.7
 

ANNUAL CROPPING INTENSITIES BY TYPE OF TEUNRE
 
NAGNA SYSTEM - HEAD REACH
 

Cropping Inten'sities 

Count 0-50 51-100 101-150 151-200 201 AND 
Per cent ABOVE Row 

Total 
TENURE TYPE -__ 

'4 I 1 7 
OWNER 11.. 2.8 ?.H P.9 19.4 

OWNRr CUM r EI'IN r 2 .8 2 . 03 5 . 6 

2 4 7 5 9 27 
TENANT 5.6 11.1 19.4 13.9 25.0 75.0 

Column 6 6 6 10 36 
Total 16.7 16.7 22.2 16.7 27.8 100.0 

MIDDLE REACH 

Cropping Intensities 

Count 0-50 51-L00 101-150 151-200 201 AND 
Pe rca nt ABOVE Row 

Total 
I NUIF TrF' . ........... .... ---.. ........
 

13 2 11 0 2 
OWNER 22.9 5.7 2.9 2.9 P9. .9 

1 1 4 
(OW"ER C:UM TENANF 2.9 5.7 2.9 11.4 

I "1 2 1 1 9 
[FHANT 2.9 1 L.4 5.7 2.9 2.9 25.7 

o0 u m I ,2 35 
total. 28.6 17.1 14.3 5.7 .',§. 100.0 



C:ont:'d Frable 6.7 

TAIL REACH 

CrTrOprp n r en -i Lt.ese 

~ouL 0-50 [. .00 101- I50 
1'c:o.I I . . , 

IF I 'PF1'r'PE .-. ........... 

C)Wlt4 I , 2It[.0 1.5.9 1 1.' . 

I fF1iN I 
41 

23.5 41. 
7 
2 .7 6,.. 

1.1, 

total 5.37.5 . '17.1 00. 



Alnnexu re-6 
Table 6.8
 

DESCRIPTIVE STATISTICS OF MAJOR CROPS YIELD
 

Reach/Crop 


Head 

S.Cane (Fresh) 


3.Cane (RN'iLoon) 

Cotton 


Wheat 


Middle
 

S.Cane (Fresh) 

S.Care(Ratoon) 

Cotton 

Wheat 


Tail 

S.Caiie (Fe) 

3.Cane (Ratoon) 

Cotton 

Wheat 


Overall
 

S.Ca'l (Fresh) 

.'Cane (Ratoon) 


Co I:ton 


Wheat 


Mean 


48485 


55338 


£ 586 

1581 

83188 


-

1171 


1732 


-

-

608 


1807 


51640 


55338 


842 


1676 


Medial 

47895 


55338 


576 


1557 


83188 


-

1291 


1586 


-

-

615 


1.745 


50477 


55338 


640 


L566 

Minimum 

5859 

55338 


526 


609 


81525 


-

623 


747 


-

-

467 


928 


5859 


55338 


467 


609 

Maximum 'Ld. Dev. 

97418 22408 

55338 0 

646 R5 

2436 417 

84851 2352 

-

1383 283 

3560 830 

-

-

715 80 

3105 695 

97418 2364 

55338 0 

1383 3,12 

3560 622 



('it H >eL I o - 6 
fable 6.9 

YIELD OF SUGARCANE BY SIZE OF HOLDING
 

NAGNA SYSTEM
 

Yieo d Kq,/t a. 

-ol III: 0-15000 1,0()-. .0)0 1 - (,001- 001 ANtD 
Ir c.n t- 30000 60000 90000 ABOVF Row 

.o la1. 

'i 5 

1 .4 

ff ). F 7. 50 4.5 7i 
1 .k 4. 

'.1 7. 50 4.5 'd.5 19 4-5 15.5 

I------~~~7 - .--..-. -9. 

Co lumon 12 12 6 1 2
Io7 1. 2t7. 7 1.00.0 

YIELD OF SUGARCANE BY TYPE OF TENURE
 

Yield kgs,-/h--a 

oI""70-1.5000 115001- 7( 0 .- (,0,(0. 1 9000 1 AND 
IPetcenl 1, 00000 60000 90000j ARtOVlE- Row 

----- -FOP loY'I 

1 4 
rANHITP 1.. 45 18.2 

YIEL OFSUGACAN
BY YPEOF TNUR

()LxlI F C:IIH~ iTErmir 4.5 4.5 

11 1i 17
AIJ1N1)V r 4.5 9.1 50 0 1,3.6 77.171 

ToIL. 4.5 9.1 54.5 27.3 4.5 100.0 



(mnexu re-6 

[able 6.10 

YIELD OF COTTON BY HOLDING SIZE 

NAGNA SYSTEM 

Yield kgs/ha. 

Count 30[-600 601--900 901-1200 120) AND 
Percent ABOVE Row

ro tal 
FARM SIZE GROUP 

1 1 2 
0.00 - 2.50 5.0 5.0 10.0 

3 2 8 

2.51 -- 5.00 15.0 10.0 15.0 40.0 

1 1 2 
5.01 - 7.50 5.0 5.0 10.0 

1 4 1 2 8 
A1BOVE 7.50 5.0 20.01 5.0 .10.0 40.0 

Column 5 8 I1 6 20 
Total 25.0 40.0 5.0 30.0 100.0 

YIELD OF COTTON BY TYPE OF TENURE 

Yield kgs/hs. 

Count 301-600 601-900 901-1200 1201 AND 
Percent ABOVE Row 

Total 
'TENURE TYPE ....... 

5 4 9 
OWNER 25.0 20.0 45.0 

1 2 
OWNER CUM TENANT 5.0 5.0 10.0 

5 3 1 9 
TENANT 25.0 15.0 5.0 45.0 

Column 5 8 1 6 20 
Total 25.0 40.0 5.0 30.0 100.0 



(innex.i re -6 
tbe 6.11 

YIELD OF WHEAT BY HOLDING SIZE
 

NAGNA SYSTEM
 

Yield kgs/ha. 

Count 0-1000 1001- 2001- 3001 IID 
Percent 2000 3000 ABOVE Row 

1otal 

FARM SIZE GROUP 

3 9 1 1 	 14
 
0.00 	 2.50 5.7 17.0 1.9 1.9 '26.4 

8 311 

2.51 	 - 5.00 15.1 5.7 20.8 

2 7 3 t 2 
.. 01- 7.50 3.8 13.2 5.7 	 22.6 

2 12 2 16 
AROVE 7.50 3.8 22.6 3.8 30.2 

C'oIlrnn 7 36 7 3 53 
Lrta. 13.2 67.9 13.2 5.7 100.0 

YIELD OF WHEAT BY TYPE OF TENURE
 

Yie]d kcjs/ha. 

Count 0-- 1000 1001- 2001-- 3001 (AHD 
Percent 2000 3000 ABOVE Row 

1-o ta 1 
EFHRE I YPE 

1 7 1 	 9 
()WNFR 	 1.9 13.2 1.9 17.0 

1 .3 I1 5 
OWNER CUM TENANT 1.9 5.7 1.9 9.4 

5 26 6 2 .9 
TENANT 9.4 49. 11.3 3.8 73.6 

Column 7 36 7 3 53 
rota]. 13.2 67.9 13.2 5.7 100.0 



('lrl)eXL re- 6, 
rable 6.12 

CROP INCOME BY HOLDING SIZE
 

NAGNA SYSTEM 

R upe e 

Counlt 
Percent 

FARM SIZE GROUP 

0.00 - 2.50 

LESS 
IHiN 0 

16 
18.2 

0-5000 5001-
10000 

1 2 
1.1 2.3 

10001-
15000 

15000 AND 
ABOVi: 

6 
6.B 

Now 
ToLal 

25 
28.4 

2.51 - 5.00 
3 

3.4 
4 

4.5 13.4 

3 7 
8.0 

17 
19.3 

5.01 - 7.50 
3 

3.4 
5 

5.7 
1 

1.1 
2 

2.3 
7 

8.0 
18 

20.5 

ABOVE 7.50 

5 
5.7 

5 
5.7 

1 
I.1 

17 
19.3 

28 
31.8 

Column 
Tota] 

27 
30.7 

15 
17.0 

6 
6.8 

3 
3.4 

37 
12.0 

8 
100.0 



U -W"-Lj YZ 1 .0 - 7 



Annexure-7,
 
Table 7.1
 

CROPPING PATTERN BY WATERCOURSE
 
NARI SYSTEM
 

Sibi Branch Kurak Branch
 

OT-61F OT-7TL 01-3 01-7
 

Cropped Percent of Cropped Percent of Cropped Percent of Cropped Percent of
 
Crops Area (Ha.) cropped area Area (Ha.) Area (Ila.) Area (Ha.) cropped area
cropped area cropped area 


Kharif-90
 

Jowar 180.36 100 115.79 100 73.25 100 40.49 92.59
 

Vegetables 
 - - - - - 3.24 7.41 

Sub-Total: 180.36 100 115.79 100 73.25 100 43.73 100 

Rabi 1990-91
 

Wheat 205.26 84.61 134.41 84.05 63.38 88.82 42.87 62.47
 

Barley 36.54 15.06 25.51 15.95 6.41 8.98 9.00 13.11
 

Vegetables 0.81 0.33 - 0.08 0.11 13.61 19.83 

Fodder - - - 1.49 2.09 3.15 4.59
 

Sub-Total: 242.61 100 159.92 t0 71.36 100 68.63 100
 

Total 422.97 100 275.71 100 144.61 100 112.36 100
 



-----------------------------------------------------------------------------------------------

----------------------------------------------------- ----------------------------------------------------

--------------------------------------- ------------- --------- ------

---------------------------- - ----------------------- ----------------------- ---- --

Annexure-7,
 
Table 7.2
 

CROPPIHG PATTERN BY WATERCOURSE
 
MARl SYSTEM
 

Kharif-91 

Sibi Branch Kurak Branch 

UT-6TF OT-iTL OT-3 OT-7 
------- ---Prce--oi------opped------------------- ------------------------- -------------------------
Cropped Percent of Cropped Percent of Cropped Percent-of Cropped Percent of 

Crops Area (Ha.) cropped area Area (Ha.) cropped area cropped area cropped areaArea (Ha.) Area (Ila.) 


Jowar 109.64 100 79.74 100 68.71 100 51.23 87.13
 

Vegetables - - - - - 6.27 10.66 

Oilseeds - - - 1.30 2.21 

Total 109.64 100 79.74 100 68.71 100 58.80 100
 



O]hO.nexre-7,
 
Fshle 7.3
 

DISTRIBUTION OF FARMS BY HOLDING SIZE AND TYPE
 

OF TENURE (ALL WATERCOURSES)
 

SIBI BRANCH
 

IOWNER CUMITENANT I 
Row 

Count 1OWNER 


TENANT
PercenL 


FARM SIZE GROUP . 1 43 
2.0 8.0
6.0
2.51 - 5.00 


3 1 4 
2.0 8.0
6.0
5,.01 - 7.50 

18 5 19 42 
8"1.0
AIOVE-7.50 36.0 10.0 38.0 

2L 50Column 24 5 


100.0
Total 48.0 10.0 42.0 


KURAK BRANCH
 

TENANTCount OWNER 

owvPercent 


....
FARM SVZE GROUP . .. . . . 

10.0 .1.0.0
5.01 -" 7.50 


4I 5 9 

40.0 50.0 90.0ABOVE 7.50 


6 .10Column 4 
100.0
Total 40.0 60.0 


NARI SYSTEM
 

OWER CUM TENANT
Count OWNER 
Row
TENANT
Percent 
 Total
 

FARM SIZE GROUP ---
3 1 4 

1.7 6.7
5.0
2.51 - 5.00 


2 53 
3.3 8.35.01 - 7.50 5.0 

22 5 24 51
 

ABOVE 7.50 
 36.7 8.3 40.0 85.0
 

5 27
Co 1lumn 28 

8.3 45.0 100.0
Total 46.7 


60 



Tahle 7.4 

ANNUAL CROPPING INTENSITIES BY FARM SIZE GROUP
 

SIBI BRANCH
 

Cropping IntensiLies
 

Count 51-100 101-150 15. AND 
Percent ABOVE Row 

Total 
FARM SIZE GROUP .... , ..... . 

2.51 - 5.00 


5.0] - 7.50 


ABOVE 7.50 


C]oLimn 
Total 

Count 

Percent 


FARM SIZE GROUP 

5.01 - 7.50 

ABOVE 7.50 


Column 

Total 


COU n t
Percent 

FARM SIZE GROUP 

2.51 - 5.00 


5.01 - 7.50 

ABOVE 7.50 


C4o ,6 
rotal. 

8.0 	 8.0 

3 	 2 5 
6.0 	 4.0 [0.0 

32 1 8 41 
64.0 2.0 	 16.0 82.0
 

39 1 	 10 50 
78.0 2.0 20.0 100.0
 

KURAK BRANCH
 

Cropping Inlensities 

51-100 101-150 	 151 AND 
ABOVE Row 

Iota]
 

I 	 I 

10.0 	 10.0
 

6 1 	 2 9 
60.0 10.0 20.0 90.0
 

7 1 	 2 10 
70.0 10.0 20.0 J00.0
 

NARI SYSTEM
 

Cropping jnLensiLes 

151-100 (101-150 151 AND(
ABOVE Row 

Total 
_	 I 

4 	 4 
6.7 
 6.7
 

4 	 2 66.7 	 3.3 10.0
 

38 2 	 10 50 
63.3 3.3 16.7 83.3
 

? 12 ,,0 
76.7 ,.3 ;0.0 ,)(;. () 



-- ---

0111r!X.J r e- 7 
rable 7.5 

ANNUAL CROPPING INTENSITIES BY TYPE OF TENURE
 

Count 
PercenL 


IENURE TYPE
 

OWNER 


OWNER CUM' TENANT 

rENANT 

Column 
Total 


CouLn t 
Percent 


rENURE TYPE 


0.WINE,P20.0 

rENAN r-

Column 
rotal 


Count 
Percent 


IENURE TYPE 

OWNER 


OWNER CUM TENANT 


tENANT 

SIBI BRANCH
 

C[ opp i ng In t.o.+- i t io, 

51-100 .O0-150 151 011) 
ABOVL 


I8S 


36.0 	 12.0 


41 1 


390 	 .0 


17 

34.0 	 2. 6.0 

39 1 10 
78.0 2.0 20.0 

KURAK BRANCH 

(tropping nt~nnsilIi v'; 

51-100 101-I50 151 0HID 
ABOVE 

2 1 I 

.10.0 1(). 0 

5 	 1 
50.0 

7 1 210 
70.0 10.0 20.0 


NARI SYSTEM
 

Croppinrg IntLensi ties 

51-100 101-1.50 151. AN() 
ABOVF 

20 1 7 
.3 1.7 11.7 

4 	 1 

6.7 	 1.7 


22 1 4 


36.7 1.7 6.7 

Now
 
I otaI 

24
 

48. 	0 

5 

10.0
 

21 
42.0
 

50
 
100.0
 

Row
 
"1ota 

4
 

0. 0 

6 
'.
0.0
 

100.0
 

Pow 
Trotal 

28
 
,16.7
 

5 
8.3
 

27
 

15.0 

Column 4 -, 	 1 60 p'75
[n 	 I1 7&, 7 .' C ( IJ 12 

http:101-1.50


fable 7.6 

DESCRIPTIVE STATISTICS OF CROPS YIELD
 

1h;awi-

Sibi Branch
 

Mani 


Hed i :I n 

HI ni mIUII 

I'i (IrI,"I 

,"Wd.Dev. 

Kurak Branch 

hl 

Il"J i..n 

1li IIi :Unl 

I'I, jitIIn 

J.Der-]v-

Nari System 

Ieai) 


1odi.fl 


Mi nimum 


,,i mum 

,;.d.Dev. 

Jowar 

529 

553 

307 


830 

117 

616 

494 

461 

1476 

315 

544 

553 

307 

1476 

166 

NARI SYSTEM
 

K.Fodder 

6089 


5957 


461.1 


11529 

1197 

6826 


6149 


4611 


11529 

2400 

6171 

6149 

4611. 

11529 

1367 

(Kgs/l,). ) 

Wlh.at R.F Jdder 

971 7047 

922 691i 

545 4T6 I1 

1998 15372 

243 19,8 

1358 1388, 

1393 19,li1 

742 61 1t 

1768 11529 

287 2253 

1024 /264 

980 6917 

545 ,1611 

1998 15372 

281 2043 



AtrneXul re- 7, 
rE)le 7.7 

JOWAR YIELDS BY FARM SIZE GROUPS
 

SIBI BRANCH
 

Kgs. per Hectarel 

o u) 
Percent 	 301-600 601-900 Pow 

lota 1 
FARM SIZE GROUP 	 

.7I Z,1 	 4
2.51 - 5.00 	 6.0 2.0 8.0 

4 1 5 
5.01 	 - 7.50 8.0 2.D 10.0 

29 12 41 
ABOVE 7.50 58.0 24.0 82.0 

Column 36 14 50 
Total 	 72.0 28.0 100.0 

KURAK BRANCH 

Kgs. per Hectare 

Count 301-600 601-900 1201 AHD 
Percent ABOVE Row 

Total 
FARM SIZE 'GROUP -

1 1 

5.01 - 7.50 10.0 	 t0.0 

6 2 	 9 
ABOVE 7.50 	 60.0 20.0 10.0 90.0
 

Column 7 2 1 10 
Total 70.0 20.0 10.0 100.0 

NARI SYSTEM 

Kgs. per 1Hectare 

Count 301-600 601-900 1201. AND 
r:,e rce n t ABOVE Row 

To tal 
FARM SIZE GROUP
 

7 1

2.51 - 5.00 5.0 1.7 	 6.7 

5 1 	 6 
5.0 - 7.50 8.3 1.7 	 10.0 

75 ! 41 0 
ABOVE 7.50 58.3 2 ". 1.7 8Z.3 

Column 43 1.6 1 60 
r, -I 1 7 1 7 1, 7 1 7 1 (", )' ,9 



AtlleXLi re- 7, 
T. t) 78bi e 

JOWAR YIELDS BY TYPE OF TENURE
 

SIBI BRANCH
 

Kgs. per Hectare 

CouI)t ,301-600i 601-900 

Pe rcen L JRow 
I Io L-a ]. 

TENURE TYPE .. . .............. t 
17 7 2' 

OWNER 34.0 14.0 l.0 

3 2 5

OWNER CUM TENANT 6.0 4.0 10.0 

16 5 21
 
E.AN.T 0. .. _ 1 . 01._° 

Colun ,36 14 50 
rotal 72.0 18.0 100.0
 

KURAK BRANCH
 

Kgs. per Hec:tare 

Count 
 701.-600 
 601-900 1201 AND 
P-e rceiiit ABOVE R0ow 

To ta1
VENURE TYPE .. . t _ 

7 I 

OWNER 30.0 10.0 40.0
 

,1 11 6 
rENANT 40.0 .10.0 10.0 60.0 

Colut, 7 2 1 10 
rota] 70.0 20.0 10.0 
 1.00.0
 

NARI SYSTEM
 

Kg,-.. per Hec Lare 

ContI t 01-600 601-900 1202-A[:ND
Percent ABOVE Row 

To taL
IENURE TYPE 

20 8 23 
OWNER .77 

,.,- ,, . ,I-4t 

OWNER C.t TENANT 5.0 ,3.3 3. 

20 6 .1 2 7
rENANI ,3.3 J0.(0 1.7 '15.0 

Column 4,3 1 I. ( 
,otal 71 .i 72T. 1.71 



O~ln(eXu le- 7,
 

Table 7.9
 

WHEAT YIELDS BY FARM SIZE GRQUPS
 

SIBI BRANCH
 

Kgs. per Hectarel
 

Count 0-1000 1001-2000 
Percen L Pow 

To ta I 
FARM SIZE GROUP 

2 "2 4
 

2.51 - 5.00 	 4.0 4.0 0.0
 

13 2 5 

5.01 - 7.50 	 6.0 4.0 10.0 

25 16 4-1
 
ABOVE 7.50 50.0 32.0 R2.0
 

Column 	 30 20 50 
rotal 6,0.0 40.0 100.0 

KURAK BRANCH 

K, . per Hecta el 

CountL - 0-1000 1001-2000 
Per c n L Row 

Total 

FARM SIZE GROU ............ 
1 1 

5.01 - 7.50 	 12.5 12.5 

1 6 7 
ABOVE 7.50 12.5 75.0 87.5 

Column 1 7 8 
Total 12.5 87.5 100.0 

NARI SYSTEM 

Kgs. Ipecr [lectare 

Count 0-1000 1001-2000
 

Pe rcen t Row
 
S- Total
 

FARM SIZE GROUP
 
2 2 4
 

2.51 - 5.00 	 3.4 3.4 6.9
 

,3 	 6 

5.01 - 7.50 	 5.2 5.2 10.3 

26 22 418 
ABOVE 7.50 44.8 17.9 82.8 

Column 31 27 58 

Total 53.4 4,.6 000 



C' x - 7rfl e-IXU 
[.zible 7.10 

WHEAT YIELDS BY TYPE OF TENURE
 

SIBI BRANCH
 

Kgs. per Hectare 

Cou IIt O-t[000 .001-2000 
Percent Row 

lot.al 
TENURE TYPE 

12 12 21 
OWNER 2.1.0 241 "1. 0 

1 5 
OWHER CUM TENANT 2.0 
 t.010.0 

17 4 21
 
rENANI 3,4.0 8.0 /12.0 

Co] umrin 70 20 50 
To ta]. 60.0 40.0 - 00.0 

KURAK BRANCH
 

Kgs, per Hectl.are 

Count 0-1000 1.001-2000 
Pe rcent Row 

C)ot.ai 1. 
tENURE TYPE 

OWNER 
 12.5 25.0 6,7.5 

5 5 
"ENONT 62.5 e'-j2,_.5 

Co 1u mn 1 7 8 
rotal 12.5 87.5 1.00.0 

NARI SYSTEM
 

Kgs. per Hectare 

Uou nt 0- 1000 1001-2000 
Pe rce n t Icq 

Tota I
TENURE TYPE ... .. .... 

5 14 27
 
OWNER 22.4 24.1 d 6. 6 

1 4 
 5

OWNER CJM TENAN-r 1.7 6.9 8.6 

17 9 

TENANT 29., 

26 
15.5 14.8 

Co I u 5 31 4. 7 58To tal. 53.4 46.6 100.0 



AIIOXU re- 7,
 
Table 7.11
 

INCOME PER CROPPED HECTARE BY FARM SIZE
 

SIBI BRANCH
 

Kgs. per Hectare
 

Count 0-1000 1001-2000 2001-3000 3001 AND
 
Percent ABOVE Row
 

Total
 
FARM SIZE GROUP
 

2 1 1 4
 
2.51 - 5.00 4.0 2.0 2.0 8.0
 

1 7 1 5
 
5.O1 - 7.50 2.0 6.0 2.0 to.0
 

1 30 9 1 41
 
ABOVE 7.50 2.0 60.0 18.0 2.0 82.0
 

uoluiin 4 34 It 1 50
 
'total 8.0 68.0 22.0 2.0 100.0
 

KURAK BRANCH
 

Kgs. per Hlectare
 

Count 1001-2000 2001-30001 3001 AND
 
Pe; cen t ABOVE Row
 

-rota 1
 
FARM SIZE GROIJP --. 

5.01 - 7.50 10.0 10.0
 

4 4 1 9
 
ABOVE 7.50 40.0 40.0 10.0 90.0
 

Column 5 4 1 10
 
rota]. 50.0 40.0 tO.0 100.0
 

NARI SYSTEM
 

Kgs. per Hectare
 

Count 0-1000 1001-2000 2001-3000 3001 AND
 

Percent ABOVE Row
 
ToLa1
 

FARM SIZE GROUP -'
 
2 1 1 4
 

..5 - 5.00 3.3 1.7 1.7 6.7
 

1 4 1 6
 
5.01 - 7.50 1.7 6.7 1.7 10.0
 

1 34 13 2 50
 
ABOVE 7.50 1.7 56.7 21.7 3.3 83.3
 

Co I u m n 4 39 15 2 60 

ro a 6.7 65.0 25.0 :5.3 t00.0 



OnneX> re- 7, 

lable 7.12
 

INCOME PER CROPPED HECTARE BY TYPE OF TENURE
 

SIBI BRANCH
 

Coui't 0-luo0!1001-200012001-30001'3001 
AND
 
e::Iercent 
 ABOVE Row 

I I ITotal 
rENURFI JYPE 
 /

2 17 4 1 
 24

(iWNER 4.0 34.0 8.0 2.0 40.0
 

2 3 
OWNER CUM TENANT 4.0 6.0 10.0 

2 154 21 
IFNANI . 4.0 30.0 _I F3___0 42.0 

Column 4 34 111 50
 

rotal 3.0 68.0 22.0 
 2.0 lOu.0
 

KURAK BRANCH
 

Count 11001- 2 0 0 012001-300013001 ANDI
 
Pe rcent 
 ABOVE Row
 

TENURE TYPE ToLal
 
Total
 

3 1 4
INNER 30.0 
 10.0 40.0 

2 4 6

FENANT 20.0 40.0 
 60.0 

Co IUrn 5 14 J.0 
lotal 50.0 10.0 
 10.0 100.0
 

NARI SYSTEM
 

Count 0-1000 1001-2000 2001-3000 3001 
AND
 
Percent 
 ABOVE Row
 

To ta1TENURE TYPE
 

2 20 
 4 2 28

OWNER 
 3.3 33.3 6.7 3.3 46.7
 

2 
 3 


OWNER CUM TENANT 3.3 / 5.0 
5 

TENANT 2 17
3.3 28.3 8 2713.31 45.0
 

Column 4 
 39 15 
 2 60 
Total 6.7 65.0 25.0 
 3.3 100.0
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Appendi x-I 

WATERCOURSE MONITORING AND EVALUATION DIRECTORATE 
PLANNING AND INVESTIGATION ORGANIZATION 

PLANNING DIVISION . 
WA . D_.A....... 


IRRIGATION SYSTEMS REHABILITATION PROJECT 
- II 

(ISRP - II) 

AGRO-ECONOMIC VARIABLES/PARAMETERS
 

1.0 IDENTIFICATION
 

1.1 Watercourse R.D 1.4 Operator's Name 

1.2 Distributary\Minor 
 1.5 Father's Name
 

1.3 Distt./Province 
 1.6 Village
 

1.7
 
'Watercourse Wc. Reach FI-to WC..... Reach. Uode 

Code Code 	 ICode Head 
...................... ................... 	 Middle -2 

Tail 1-3 
S........ .. .......... ... 


D D M M Y Y 

Collected by:---------------


Checked by !------------ --D--D
 
Edited by :------------------ DZ W 



2.0 OPRIATOIV-S-AiD_EARJ._.IIARAC TERIS.TI S. 

Educaion level .. odes-,
None = 1 Primary = 22.1 Operator's education Middle = 3 atric = 4 
Inter. = 5 B.A/M.A = 6 U 

2.2 Total Farm size ( Acres ) 

Even on any other watercourse ) ,!, 

2.3 	 Farm size (acres) .operated
 

on this w&tercourse ) 
 ,, 

2.4 Humber of parcels or, this watercourse 	 L _LJ 

2.5 Tenure statusB 

Owner 
Owner curri Tenant 2 
Tenant 3 

3. 0 CANAL....IRRIGATIDN..WATER 

3. 1 T . . rab . 

Sanctioned by irrigation department 
 1
 

Mu Iually decided 	 by the shareholders 2 { 
If mutually decided 

Weekly I
 
Fortnigltly 
 2
 
Other type_ 
 3
 

3.2 In case of mutually decided warabandi what is 
done to compensate who miss the turn 

Nothing 1 

Fully Compenated 2 

3.3 Is warabarndi changed Yes 1 
No 2 

If yes, at what interval 

Six Months 
2 
1 

LOne year 

3 

http:TERIS.TI


3.4 	 Irrigtiont urn. ime 

Start time
 

End Time
 

Total Time
 

4.0 	 Equity in Irrigation Water Supply
 

4.1 Are you satisfied with the allocation of 
irrigation water 

Yes 
No 	 2'
 

If no 

Turn time 	is less as compared
 
to other shareholders 	 1 

Turn time is less as per
 
holding size 
 2 

Sanctioned warabandi is riot 

being followed 	 3
 

Any other 
 4 

4.2 	 Are you getting allocated share of your 
irrigation turn 

Yes 1 
No 2 

If no reasons being 

Breaches on upper sections 1 
Stealing at upper reaches 2 
Topography of the farm "3 
Gradient of the watercourse 4 
Poor maintenance of the wc. 5 
Siltation 6 0 
Fluctuated supply in disty. 7 
Any other 	 8 



5.0 Reliability in Irrigation Water Supply
 

5.1 Number of turns missed due to canal closure
 

a) Regular closure 

Riange.Kharif_ Rabi_ 0 
1 -3 

4 -6
b) Unexpected closure 7 -9 

10-12
Kharif_ Rabi_ 
 13-15 


. 15 


If missed unexpected what thewere reasons 

Canal Breach 
 I
 
Breach of Disty 
 2
 
Emergency tlainteriance 3
 
Reasons riot known 4 

Any other_ 
 5
 

5.2 
 Did you receive less that, normal discharge 

Yes
 
No 2
 

If yes, 
no. of turns when less discharge 
was received 

figQ..
Kharif Rabi_0 

1 -3 
4 -6 

7 -9 

10-12 

13-15 

> 15 


Reasons: 
- Less discharge in the distributary 
- 1Il',h watercourse conveyance losaes 
- Any other 

Code. 
1
 
2
 
3
 
4
 
5
 
6
 
7
 

0
 

.C.ode.

1
 
2
 
3
 
4
 
5
 
6
 
7
 

1
 
2
 
3
 



6.0 	 te.rcoure.eCl ean ing-inf o m timon 

6.1 	 Have you organized a regular programme

of watercourse cleaning and maintenance
 

Yes 	 1 
No 	 2 

6.2 	 If yes, 
How many Times main wc. was cleaned collectively 

Kharif_ 	 Rabi_ 

6.3 	 Who decides when to clean
 

A designated individual 1 
Informal committee 2 
Water Users Association 3 
Any other_ 4 

6.4 	 How is the cleaning work divided among farmers 

According to turn time 1 
All work togather 	 2
 
Any other 	 3 

6.5 	 System of fines or sanctions for those who do not 
participate in cleaning 

None 
 1 
Fine in cash 2 
Fine in kind 3 
Any other _ 4 I_1D 



7.0 	 Do you use Tubewell water for crop production ? 

Yes. No 

If yes: 

7.1 	 What percentage Tubewell water contributed towards 
your overall crop production during: 

Kharif. _ab_ 

(Enter respective Code by looking the range given 
under)
 

% age Range Code Range 	 Code 

1 - 5 1 51 - 55 11 

6 - 10 2 56 - 60 12 

11 - 15 3 61 - 65 13 

16 - 20 4 66 - 70 14 

21 - 25 5 71 - 75 15 

26 - 30 6 76 - 80 16 

31 - 35 7 80 - 85 17 

36 - 40 8 86 - 90 18 

41 - 45 9 91 - 95 19 

46 - 50 10 96 - 100 20 



___ __________ 

________ 

______ 

I 

8.0 	 G.g-,' , = .- t 1D7' ,;ICJ r.""
 

r o Area Area I

C r o l d Planited Harvest IIFroduc- Fa rj Froduc- Farm 

- P j (ac.) (ac) tion Gate tio Gatei(Mds.) 	 Price (tide.) Price 

Rs./Md. Rrs./Hd. Remarks 

I____ II 

ice Fie. 

S05 

SI 

Bar 

.1_____________-_______I
1 


CROP NAME 

Rice Fine .... 
Rice Coarse 
Maize (grain)
Bajra (grain) 
Jowar (grain)Cotn08 
iharif 0/Seed 

1 


I- I037 	 '-	 ' 

o.L- Jaa 

i-i 	 -

Wa I .
 
1 


-a- -k-*---07----i 	 8i------14 
04Kafs 11 


-I -iGr
1 1 , ,
 

CODE CROP 	 NAME 

0._ _ 	 -CL Jantar 
02 Kharif Fodder 
03 Kharif Veger,,
04 Kharif Misc 
05 Wheat Imp.Tobbacco 
07 Rabi Oilseeds 

7 i:___I_'1__________I 

08 

Il 

12
 
1 


CODE 

08 

09 

10 

11 

12

13 

14 


1 r r F 

S c7
 

uss 15
 

ii
 

ai i
 
Orhad 13
 

am
 

CROP NAME 	 CODE 

abi Pulses 1
 
Rabi Eodder -- !6
 
Sugarcan~e 17
 
Orchards 13
 
Babi Veget. 19
Ratoon b,Cane 20
 
Rabi Misc. 21
 
Gram 	 22
 

I 



9.0 CROP-INPUTS..AND.COSTS
 

Seed Ferti!izer* F.Y.M 
Pesti-
cid#l 

Irrig 
Water 

(Kg.) Purch 
.-.Crop

11a e 
Crop 
Code 

Qty 
Kg,. 

Cost 
RO. 

Qty
1, 

Qty 
P 

Qty 
K 

Cot Qty 
Re. 1rJFj. 

COeF t. 
P6. 

Coet 
FE 

Cost 
R . 

, NPK to be reported in active nutrients 



S.•0 % . 

. . t - .~ . . . . . .. : • . . . . . ~ !R~.,.".- ' - . ! - : ; 

fN 

- .. ; : , .! : . . . ..
. .. .. .. . .. 


.... 

.. . 

1/ N 
M 

= Number of Operations 
= Manual Hours 

B 
T 

= Bullock Hours 
= Tractor Hours Contine .... 

-MBT = Left- two columns to- be used for-hours and 

right colamns for minutes. 

BEST AVAILABLE DOCUMENI 



; , 1 .* . , ' ,. i.i . . .
 : .: ! 
. . ." i.. : ; : 
 : : " ; " 
 ' : :. . . . , ' ' 

• . . • • , . ; ;
 

* * .. . 

H i.
 

BEST AVAILABLE DOCUMENT
 



Avatlable..._Jor.F..arm Work...-.
v 'Standard: 
!Soe-x!Age Full : , Labour ' Man 

:RP!lationFJhip:M/F YrFJ Time 1 3/4 1 1/2 1/4 Units h!Equiva-L o.. Operator- I...... . . . ...... r tt'SelI f . .......
..---. ....... ....... ... ... . . . . .. . ......
 . .......... 
,.e f IS I 


. I I ' " I ' I
I...... .. ........ .. ... .. .. 
,. 

... .. . .. . .. ............. ........... . . I. .. . .. I ~ I .. --.. I
.. .. .............. I ... - ....

I ! I 
 I I I 1 I
 

. . . .. . . . . . . . . . . .. . . .. . .. I . . .. . .I . . . . . . .. . . . | .. . .. . .. . .. . .. . . .. .. .. . .. . .. . . . . I . . . . .. I..I I. .I 
 I I.l
 
. ........... 
 . . . .... ... ..... . . .......... . .................. .I ... .. I- :I .-
, 1.- .
 

... ~.... ... ... I.. ... .. ..... I . 1. I 1 1 
-. I I ........ ..... .... ....... ... . .. ...
. . I . .. 

. . . . ... ... .. .... . .. ....... . ... ..... 
 I... .. ....... I ...... . - . I . I .. ....... • . I.... .Il
I I
.................--..I --... I I I I I I I
........... . ... .... 
I II I I 
 I I .I I I I
 .. ... . . ... . .. I .. ... . ..I .. ................ .... I............ I I I........... . 11. . . . .I..... .-. .4
 

i . . . . . ..... . . . . . . .. ..... . . . .............I
95: 1.. 
........ ..... .I .. I. .. . I ,...
A 

I I 
 I I II I I I
 

4. .5 I I I. ... I 4.
Ir) e II ', , ,, 

1. Ava-lab 1li1ty: 

include only household members who are available for work on Crop
production. Crop production includes cutting fodder but not other
lives~tock act.ivities. 

2. Labour Units: 

T'rc the box (Full. Tire, 1/2 et-. ) Indicating the arprox.imat:e,
rror'ortlon of time available. For coding Labour unilts, convert 
tll1 fractilons toc decimal and feur 

3. Standard Man Equivalents: 

Convert Labour Units at the following rates:
 
Male 16 . 60) 1 LU =1.00 SHE
 
Male 12 < 15 1 LU 0(.50 SHE
 
Male > 60 1 LU = 0.50 SHE
 

Female 16 60 1 LU1 0.50 SME
 
Female > 60 1 LU =0.25 
SHE
 
Female 12 15 1 LU = 0.25 SHE
 



PEIRMANENT IMA1IRU12. ( 	 ] iREI FOICE 

12. 	 t!umriber or permanent agricul ural uor1.er,; erri].oyed 
during the Kharif se's;on. -L-.[. 

I 2.2 	 Aver,..ge monthlly wa.,ges; per p,ermanentL worher: Rs. 

12. 3 Did the Io rnn. e i. workers; re:ceive od:.,d . 
well an ra-ch p.ayrrenit? (i k onIe repl,. y) ye _ ;.-No| 

13.0 CASUAL LABOUR COST.;-

13. 	 1 What ws.the c:ashi cos:t of c.a.rua.l 
,manu,-l]./ mot, ive 1.ab'-ur on c rops ? 

T 

Corft for OperaLion 4.. 

Land :Pla.-nting &los !Harvest A! 'o t..lI 1.. 
Crop .c I Prep.r- - ng:Pl.,ti-ng .os, IT/,l..co.t
 

Ps P F3 Pi II R 

______---_ I-. 	 ----__-- ------

Cat~a Laou h1 rd f;or,-r: 
I 

t.aLio 

I 
I II 

II 

--. 

I 
I .. ... . 

! 
I .. .. . ... 

.. . .. . . . . . I . . . . . . . . . . . . 

a 
N- 2!

--. 1 

-

I1I 

_............-

ToI ; I 

-

13.2 II id ca:a:.l l:,b'Lurer !; re'ceivse 
(tick one reply) 

food ,a.m wel an--,:c.-mh 

YevFJ 

tHo_ 

'.2 

____ 

__ i21 

I 



14.0 hI,V TQCK_ INVYENTORY i 

14.1 Strength of Livestock 

..... Livcs tock..Category .............. I.... 
. . 

No. 

14.3 Cost of M,_tIntenance 
Of Livestock 

Kharif Rs.' 
I Milch. BufflQeF. . ..... .........
 
? Draught Duff eo ....... ....... .... , abi P.s
3 .Imrntbure 'Aff,'loes 	 

.... .... .	 ..
...... ... ... . . f ... ~.......... . ..... .. .. . I. . . . .... ... .. . I
ura~ 	 !I .o,
14 Ililoh Cows 

c... ....... . ..................... . .. .. 
,.. .. Total PS.___
. 1 11.L .. .. ..... . ...........
......... .. ....... ...... ! T a 

....... ....
5 Draught .Oxen ........ . I.......
 
• I ............
..... .. .......
6 aue ..... .Cows/Oxe. 


_ t	 I I7 Ior /tilulm.Iriwrj k Y _ t............. . . . ......i.
.. e.. P m 	 ll....... _ ................. .... ............. ....
..... ....... ..I .... .. 


1 .... 1 k Y r. . .~u ... .............. . . ICa.es....rriatl.
r, ...... 	 . ... ...... . ..........
 .......
...
90Dr~rjk y~!inatre 	 I I I 
... 
 ......... ........... . ..... I ......I.......I
 

11 .a E lF... irrim a tu re . ..........
........ .' 

I... ............. ...........


12 	
.I

CaIn4F irrmati~ire 	 ........... 

13_Shep& goats,... all ae.. '
 

14.2 	 What was the approximate total 
income from livestock ? 

ps.
 

15. ) 	 EQUIPMENT... INVENTORY 16.0 INCOME_. OTHER...TI[ANH.,ARM 

15.1 Inventory at date 
 Amount
 
of Interview Source of Income 
 (R3.)
 

1. Livestock 
Imp 1ermerit F, Humber I 

2. Dairy ProduetsTubeweli	 
I 

, 

I 

1Electric 3. poultr-y 

1 DJ..e tr . . . . . ......................... 

_
 

3 Tractor Driven 4...4 	 _ Handicrafts 

Tractor. Driven ..lpiement ...... 

4 Tractor .5..................................5. Forest/Wood
 
5 Plough . .
 
6 Disc harrow .......................
6. Off Farm Wages7 Potavat;or
7 Seed/fertilizer drill 	 ........... Other
...................... 

9 Trailer d....... ..................
.	 Specify7 _th

10 Thresher . . 
Total 



--- --------- -- --------- -- ----------------------------- ----- ----- ------ ---- ---- - --- -- ----------- -------- ----
------ -- --------------- --------------------------- ----- ----- ---------- ---- ---- - --- ------------- -------- -----
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Appendix-Il
 

Sheet ----of----
WATERCOURSE MONITORING & EVALUATION PROJECT System Code :---------------------

PLANNING AND INVESTIGATION ORGANIZATION Disty/Minor Code :------------------
Irrigation Date: Day----- Month------- Year ------- PLANNING DIVISION WAPOA Disty/Minor Reach :--- . ..---------------
Collected by :- ----------------------------------- ISRP-II (ISM-II) Watercourse Code & R.D.:-- /-------
Checked By :- ----------------------------------- IRRIGATION EVALUATION Improvement Status :Lined----Unlined ----
Turn Started at: Hrs- Mi------ Farm Location & Code .: H ---- M ---- T ----
Lag Time Farmer's Mane ------- *-------------

a: Source to Farm Nakka : Hrs- Min ------- Pre/Post-Improveient --------------------
b: Farm to Field Nakka : Hrs----Min -------- Source of Irrigation -----------------


IntermediaLe Flume Installed: Yes-..-No ..... .. Type of Irrigation :Basin----Furrow-----


Outlet (Fixed Point) Farm Nakka (Fixed Point) Distance - Field Nakka Distance -
I I i Outlet to =I I 1 - Outlet/Farm Length

Time arm akkaTime to Field -_ Begin- of Dry/ 
Field I for Ifor (Meters) Jfor Xakka r)ning and Drained 

IField Crop Size Flume U, Same Flume OfU.Same Un- Flume Qf, Same Un- Ending Ditch
 

Code Code (Acre) Size Time H, Hb (Cfs) U, (Q) Size Time Ha Hi (Cfs) Uf.(M) Lined lined Size Time Ha Hi (Cfs) Uu(M) Lined lined Times (Meters)
 

II I_I.......... I I I I ... - -


I-- ------
------1-------1--1------------- ------ ------ -- --- ---------------------------

-----1---- ------- - ------------------ ---------
----- ------ -------- _ _ _-_ - - - - - -- - -- - -- --_ - --- ---- -- - -- - - - - - - ------- -- -- -- -- --- -- - - - -I--_-

Reasons ifla flume isnot used:-


b'EST AVAILABLE DOCUMENT
 



_____ 

______ _______ 

___ ___ ___ 

TIME OF IRRIGATION PER UNIT AREA 
 GENERAL OBSERVATIONS 
(Tobe filled oke during each Visit)
 

1.Has the Cutlet (moana) been rehabilitated under the ISM-II Proaramme ?
A
 ,rea 
 'Time of Irrigatin
Ccop IIrrigateoi irrigation Time fHours) Per Unit Area ies 
 Nc.

Code I(Acres) Start 
 End Net (,inutes/acre) 
 if *No.' why ? 

2.Physical condition of the watercourse:
 
i - T (Maintenance, gradient/slope, siltation, dead storage, vegitationetc-.)
 

I ~~~~a) _ _ main__ _ _ _ _ _ _ _ _ _ _ 

- . I - b) Branch __-__

- c) Field ditch:
 
________ I I J'-3. 
 Watercourse improvements made after the last visit
 

I~~iT____T____[-f1 W.C. -lenght lined (meters) main-____Branch
 
I 1- W.C. length earthen improved (meters)
ii. Main Branch
I -I1,] 
 l iii. No. of hakkas ins ta lled Main Branch . . . . . ... 

1 4.Main reasons of watercourse losses (Overtopping, Vegetation, Seepage, Leakage etc.)
 

-~~~~~ ~~a) 
 main _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

I __ _______b) Branch _ _ _ _ _ _ _ _ _ _ _ II T 
c) Field Ditches __ _ _ _ _ _ _ _ _ _ _ _ 

, i 5.Watertabie depth (To be observed from the nearby open-sell Meters
 

6.Supply level infeeiing Distributaryjinors
 

Full 76to 99 % 
 50 to 75 
 _ _Less than 50 _ 

BEST AVAILABLE DOCUMENT 
A 646 



Appendix-I I I 

IDENTIFICATION CODES 

FOR IRRIGATI(ON EVALIUATION ICi'A 

Sys L.em 
Disty. / 
Minor 

Dy/Mr . 
46/ 

Reach 
WaLe r'cou rse 

RD. 

Wa Lt' -
COISe 
Code 

I,j ned/ 
Uni i ned 

Chowky Chowky Dy. 1 
3 
3 

6750-R 
17912-R 
25000-TL 

1 
2 
3 

Uni ed 
Lined 
Unlined 

Chowky 
Minor-. 

2 
3 

3500-L 
8000-TF 

4 
5 

Unlined 
Unlined 

Puran Puran Dy. 1 
3 

2-R 
1-R 

6 
7 

Unlined 
Unlined 

Puran Mr. 1 
3 

2-AI 
2-T 

8 
9 

Unlined 
Unl ined 

Nagna Nagna Dy. 1 
1 
2 
2 
3 

3-R 
1-AL 
7-R 
9-L 
14-AL, 

io 
11 
12 
13 
14 

Lined 
Unlined 
Lined 
Unlined 
Unlined 

Na r-i Sibi Br. 3 
3 

OT-6TF 
OT-7TF 

15 
16 

Unl i ned 
Un I i ned 

Kurak Br. 2 
3 

OT-3 
OT-7 

17 
18 

Unlined 
Unl ined 

I!/ Reach 

uider: 

codes 

I = 
'2 

3 = 

for distributary, 

lead 
Mi.ddle 

ai l 

minor and watercourse are as 


