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16 o-C i ~re. t V o Concentr~ate oanprecisio iaiid, leeii. as_ * ,ei 

'N E; p;r3 piCt ie dez±iried, to: I~I. . 
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I~of, 

-a) Test the ecwiozue costsaad berefits of preeinin land l3~eJ4eai n 
inviffe reft p'tm of the county - I kI4 4 

b) 1;2entiiy -the social benefite n ic~nstitutonal. requxeezta
eilifectl.ve precisiou anAd leveling.

'. 

4,d) 

I4..1private 

Tec-t varl-ait eou 
cof~rain for 

Elicit the Intres 
ctlexeprirse. 

e 
antzationl,, and--.:..~4~p 

ective preclsion. Isnr! leveli.ng. 

cnsuppO)rt cif pror-aive ~eemers an~d 

-~1 

e) IULi-dn tjswocil wdtihnqe pplieabJ when f, re become 

l evel thoir lands precitely. 

T) rjGaetn rosearoh diata helpiful to provices id the private'
icor wihe~n o0 rnizinj and operating pi~ccision. baud levelineg

OU Vs(Wljor scalo in irigi!ated areas~. 

At ti-le end-3 aif th'ia Pojet, a wmbar ,)? expectations munt be- met if the
C-i 1rtito be-! considered a sjuccess. It must be demonstrated thnt moderame~anialteclhnolocy (incluing l~ocally 4evelop'6d technologies). reiGai

auJylowers the rmtl- cost of leveling t,) faramro and, 141th a cowbns'
tmof wiareinal Improw-enrt in yields, ,ater efficieucy and iincreased

aT,,!lOfblitY of 1'uId generatedOA y retu-val of bundn increases the .boneff-b 
sffiiently to pi'ovi.te a relatively high benefit Jotrto-.- -

A ~albut repre!sentative group of farers Ghould be co~nvinced of'-the
b)eieC-ts -de.-ivable fromp2 praciiom Jlad leveling either from ami economic 
oi a prestige pont of view or both., As a result; tbey -r1t3 be :Ioo1king, IS~ morwe assistance thelp them with ,the engineering, and a 'mrnomicA- /adie. they need to level their lands; and to iatioduce ,the appropriatp- " 

a-.onqm c practiceo. that accompany precision Ian' leveling- I 4 

C netu -*il be Sensitl.Zed, tothcacersiof oiin ld, 
t'I~iuic the f'd t1 a ~peed~ of extpansion dpC6 ,u6 
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Accelexation~ of produtivity Inrietd areas, aceortpaulcrl b~ywa7k.ter usea~e rrlea~uret desig8ned to equitably expan4 fcrwerm a1;0o the next approprilate technologies is ani importan~t Coi'n
P27akistan 'a further developmuent. 4 

2. Mesuvanment of Ool Aieynent: 

a. ]Th4.asten ce ana imnplementation of policies for improving oa-.
fniw water~ use eff.ciences so that Covernmnt investmenit 
accurn oul vor private inetzn sulkey orwhre
there are problemsc which diract inves.tment may aep eolve. 

b.1ciritence of v:eliable datn Permlitttig iwgt3 from4 aofrieradifi~er-ut peropeetives (Iabor-i.ntezieity, income
~Ifttribut~oi-i, ra.teo of vretttra, etc. ) concerning itreae
tecbxnolofrical inpLutI eoc~ntiial to Improved on-farmimwter' 
supplieo aud.O uo~ea~es. 
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c. 12 ovt Inizer1 GO ari to assint vater develtoptent,, Iseare)
aud Li~enetpolicy-iunezxv when examini~ng options bnzed 
upon comparj.sono o1' net privAte econmic beneftta (assurmin~i
-water not to be ~a sorV:ous constraint in many areas ) with 
not social benefits (assu-ming, all vater usern tob LtitIL~dto lont-terim rrecharge). 

e. Indifeu t-cbnolto developed, etd otednni 
, ~'and 

f.Policien proirotiu and aL~ip 

Necessar~y supportive systems (prices, mdiketas, incentives,<technical assistwice, etc.) iu'stalled, wnouraged, rzkOperatei by government. 

W~h2ithin rational inltensity rae,0 ac~ueg agocji 
4paciIces ,resulting in ex'panded, Droductin4e ca.r 

irigalted land, 4~~W-
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tie prvnca. ~i~. o 0"Pakjst 1. 

.The prv-Leretj . reU*J d oni ri;pp rt miuchth p Lc.~ 
up s of the ef:?It a'........elici.j t Support~
 

-B~ 'te entra1~and..provJlncitlI1 j~o-e
K<~~6s~rd~ ~hex' zats are prepoxid' to co%,Utnieeded.~A~ 
1< 

J equl.tLablc, J12COne diotrflbutioand broadened accesao to techn:ogo-er8 are of litej&gtI t(a~LnrId& 14ty I 

by ithe centxraJ. and 'Provinci~al gvernmeate. 

e ApprOPriate- 0atteion. .S,devoted to developing the neeeoarJy oCeaJ4&ttee'no3.og-.tes, Pnd inlstititinaal arranremezts
 

F' Xfrevt 'Will lie conavinced 
 that impOxt -)nt 'next steps' in watexr U~e,teechrnologes fo- irri~ated, areas are feasible both ecouvmid2l1yand tcchvIi(cz-l:, and then demcknd the, necessary services, syatems. 
' 

~3ttemnt)f the ___ 

Precsionlanda levteling which is tecbnically ouited to local conditions~ -- 2Aecic~ly Aablep incorae distributive, and orgnizatioally 'applicable gcnimrp'rve the, C!g0J0'ieIrg~ ff on-farm W&Zter us~e. It is 
d 

the purp~ose Ofthsprojeot~ to develop the appro)priate on-fsznn techniques and local
 
euot~ehn T-elo~t es, tes th ir co~oiue, ocisal., anid insitutioa
cha~cteretio eicit prij.vate trstO_ sctoa i estabVlish somie trair-ed A'nd 01anceienndte sy-sterds in provilncial goenetand deionrotm-te <thep~enta~eof precjisiOn laind levelinE to 'selected farmers. 

2.- CondtIOnsExretr at thej Enid of the Project: 
AA
 

&li~ta will hiiove bcen developed 
 und carefully organied concernint' 

sc~-(ocolonlic and cultural faictors affecti, the v.!ceptapcq ~~A:Of land leveling by -various farular groups.,I ~ 

"the lel effects of wide or imedium-scale landJA.Relyg and 
-' doption of aauociated agronomic~ J~ practiles On the. VelaLj*Ve~~

A~-jncoMe Of sra ll focaer53. 
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tio" of iprved ajc-r~m pia~c~a" 

* mia P acep~tace ioe e 'fl e 

italica tlon of &ad,'leelinc on plotVnizez an 80osbl~e 

-bosis betii-e fa-mr jnve tn nt inlan Ieveti 

iu~Xodont farm lao.t nd' mariketing -frastuc-i 

ema~nds and 
P ovemueat~s likely to be ertt,,endered ae ai resut~6f r' 

leela effort. 

d'K for wae-ore oer -ate' iedt4buion, im.

*the mnost effective vaya iawhich th~e land levaltug program 
can be sk~ewed to favor the e9mali faiier6' 

the henefits/ccost0 of *preeisa land leveling under a variety
of~ conditiazia i.e., Ath vuariotia crops, plot sizes, soil 
conditions, aa onomlc practices arid site locations. 

demonat rationsi, on their farm.i, of precision land leveiag and 
Jlearned eit first hand the. eooies/advazntasa 'to be U~aed 
throudi p zcision lanid leveling~ on irrigated lands. 

c, 	 An iwft-k-itutional frar1o ill exist within fouas provinces,
and it willbe capable of~ 

Strainapro~vincial agricultural a~feits and privee entr~e
praneuvs 4in the techniiques of land leveling, which includes 
the procedw~rea for staking appropriate grades., the pro)per. 
usc- of sux-x-irig instruments to identify with pxecisiD
hirch aend low areas, methods of staki~ng individual PICotsin preparation for the levelinrt pr1in n theijef' 
elinpl.e scrapors and land plaaeo for mtechanical leveic 

Sorgauizwine cnd ManatinC: surveyin(, and; stking ierv-1ees; ?
inspection of land level.ed by private conicerns; Systens US 
of cost sharing for initial land le4 ,elled; ~ad Pt >$an 

insuirance systells 4eaigned to 'both elicit arhe ite7,et
*anid assuro rjuality e.trac irpecsin d Jeelinf! 

-9encouraeing the establis)ieat of'small. ev~me~a%,ol

pubic1±anJd pr 'foriuze 'by fa ~ aona at~
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e'1c1iigc; sn; u'an tl~e ~IIIt e t of px'ivatoeri x'p P-o 
,' p~&± cusaii6f,:v~eix ,Stata CYq 

precI-froz 

4.'heeato torni:teIid of e qjjjpit an 
~~; 4 place asallsocaleaimanufactrersin the desaiig and pe~ero d 

dactiotoe ttlementb0 -uidio iS 0w3 d lCune 

for Peiin 

p*w an soi~ etha tehqe seed ofexpanzio,cabearlai-d 

d. dw~aion d loxtrey e~z u~i , 

tesid 

or mprxted.ad orfmpdbnC., to expexience vt ~io~).nn earnedinan a ,dr 

A field~teot ze of eandv tt prhliuo fauierswh rei 

a itntaies demoiistmL-ed by prectsion leind -leveling .C 

j ~a n P :6clsiorn :land lewvelnp does offer, economic gain Potentia.~1 su4f$ftC -U24~CC1C ~r'cient to arouse the interest of progxeissi-ve farm~ers and pri,,7ate <C~-' 

C enterrprise.
 

C b. Precision lurid leveling ea related CL~
nmcPactcs rIn 
deed) the Inect steps' in movinC, ag-ricw'lturaJ. prodution Acio sY~ 
uCwr beon l innovatio introduced to dt in i'rk~gatedCC 

*~ ~ c DataCCC ocz'in<e~prec earned Lwith kCCCCCC o lend, levC inCC 

'C in' be ol?,ntematically te'ed, ev lted and Ufled'taC Cff S~t 
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ard it an orderly, maue -

e. 

Apra 

will4aka~ be, bl.e toc~ 

rtsd eau ieats and decision t 

Poutive. or, 

f. Iiacertives, Vrainiag, and or equipment cl elp 

a. Ay preor,we a for' speedyr exmino xesi'- prea iou 
land ieveli&4, vEUl bae 1ised aucceafly durineg 1he'llie" 
of the project 80 as to permitt careful. -cozcentration omobta1a

<iCo and valutin, intia reatt 

a.At l 1ose of tile ,)r, -ct (Ie end of' ~ e.s four -

piw-lncer. will hwvve 
ci~~~o0n cv~n 

adopted experimentationz find test of pme 
ea~ importvat on-ging activity. 

-

b. Approxima~tely 3,O0O - 4I,000 fazrer locaited in diverse nreas of 
thQ fOUTr pr--)vinoes vi1ll hnve experietd th and prhps,

adptd~prtb3ior 2I.ncl leveling andi associated agrono~mic 

< 

c. Prvatenterpi~e ~In precision l~and loveling 
servlcas, equipme~nt supplzy, etc, ill1 have been aroused. -

d An iatitutiona]. frvawork will. exist in each of the four -

pn rocomcaae of providing basic precti±oa lad 1vellne7 
aud zC,,)nomi evic- and adninl,tcring a syultwa of' coetosharin(g within the iateCyxated Rural. Dfevelopment projeab az'ear. 

-~ 

~ 

~"- --

- -- 1 -

e. Special techniques, equip= t, and stndards sed tio locel 4 
provIncial, conditiono wi13. have been devao-p6d and proven. 1,03:k-~ 

f. Appribaely 300 Provincial, agriculturall echiia wl a 
-gbeem ful1l; tra.necl Ia the.laly)Cped2e i al -te EniLrs'
£of prciln-. land Jlewvling and aos c&so =6 ieh 
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Prva :dTraiUG of pr'ivate sect, ~ 33 

pars~tel; a Of gj:draCO~1434 '-~pfor' private entexrpz'Lse: S;w'.33~ incenti~ve sy ttems. 
EM,lturtion_ Review -Zf Jlesaon0 learned, Collate 

Swith researh~ data, e~vlvNlij
Cuidence and systems referrenteb ~ 

~.~neri~~p~jn~y eearb tudiec, will be B,--' up andl staffeel, atletPavtia1iy; by compe-A-tett paijtaui scbclai's. 

OPLLIO-0.9 anra~nd administz&tors, will bb- al oimkeo
&et~x'~aeoo'~t.vebrrlio 'fa that the It.,tif orientat~ion oftheprject eon b - midntalnea tbrouehout. 

and conti~nuing matter of intees~t throurhotit the -lif~e of. the, 
-. Project. 

e., Experitnenmtsit different kinds of incentivee0 .0,111 be possible
under prov~ncial goverament r'ules anid regulations 

. 
f33~34-. Z perience earned caui be eneralized for applications bo 1i bytepublic-, and the private- secto. .
 " '-2
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'1'rli-te scto Indii.-iduao noreseio land laeU aitki 
(b) an s tteg , ~dtr atsber -F, iovernme in YierplaM4 

~~~~n and toeaedarn 

1ev1!~ingte1'moofitai rian e~coeptily ofieecoic.i(loni~i
7,:: f~. fo r e te'Ia Eeineresak aItal ros cef in thS Log,. 

provincial. gonmeem sl enst etranigtlircur Jf enneof( 6 
eia coa(c in pxcision 3-ad leveling~ andwrae izr~oni 

epz'io oolgis ilelay a to~ siify1~ theitPoit ~ eowe 1~ 

tolticl Inees' o& (ien th worthefou provaces thiz bulo 

It W1ptt1 bin :earto piabadSidviy em) i eae . of the
 
pincs.t ach l ofela agicultraenetiineerin
amcocntrat 

vith~& (hiebc inrcii an irQ dton)
eeLe landi levemling plor 
egxlnoce&i (iths i pepone1com olvled tand).texprace ivhiftatin 

'his, provincEl variou havresan teut yacre t ti rcgl
 

thfn% vrlokoaddio to the pmvincitehiin Agriuwtrkh (th ulko 
is expeetd in -tr Priaba dnd groias) vhbee mrot wif -teui' 

't&l ~epeifewen leelg

vibl 11c ut~rand t~araorye sh~itoftprsone f.oro told
 
8,anoi (Wic lith levng. ca bodro-!)rk

insituine 
andici at vaiu te drinig o they!ea. me 'A gi~lu~3 

InadlmitL . tn strctr A~tue ito~s reipinipal. echician 
cnoraad our ihngedPkrotatmi)te llraiatIwhrriain poibe econo 

a Tezi1 a wi.a t~ xpriec i pdiert n to lg governm~~e~n
 
iauay;aucnernoe wouselacn levaprecisn d to
fetxexi o ydin 
Wt4dfatxoral and '.irovnmia pamnticezio.Iaittt~ uid4 

~4dE .c.vematbalo c' coLultnt strbue p-re idedie in~dVre~u)Yd will 
andwtther me ar aicpess tosuiio ~pervieteclt ~ion of need 

makIRcnex'inafuroate Vbo&uimiiiof t ontrcisio. lnd 
th mk'ayn aonmcpatcn 
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dlpxleTb, CO tUofrtn coo-to of trai.ning aad field -Ilr u wh.ill. Irnc~de all1 slaries of ini~dvidualo engaged in
tm-lo-ar lt-ilng effort, eum.reat' aecomkt expenserjsuch as Laoie

~ez~~and depreciation4~ (or vental.) of wchicaer, incidentoj. 

44 ~~~~~ r~tI ~ P~' e advisoro'vis thro1SDTra Purid. , ~ an4)~ l U 4apxiatC-.y E.6 mil:lion estimated -that this will totalover the lenpth of it,project. The V

pIOA3 gnrnmts of the Sind and
v~ria the Fu-u. uqxe ,curantJ y 

T~seee are tha dociuritz uti.lzed for obtainiag P WjA O Qf"4443'
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ami aie dcd to produum 8, go!uft vhoat exop. AWith ,the "prosu*ra"o POp1W3.
;<.i tion grcwt1 farm 1w~vac Las jx! e-ased and' crop aceae iv expnde 

~ez;ywher 'to tepreigai:t 11.mits of vater avil~.-bi3.i y.~'ve~p Wb A 445 

'Eaiow coooed by. o3.dc- pat of tLbm i3 ,itoa sartemz tla' t-m
gadeha gone beyond the iiater upplien, bar:-etd on c'rigin~3 elm .4 

3PtcolItisf8 ,x ernating in videspread uueni'ataxlxZ.4444 '.44 

~a n-urce durins theCorv)W~ab l -- a- beea expended in Pr.hM-.tan lat '; 

'"'twenty y-ez' to~ develop additioxml water supp:Ules ndto iMprave the. 
lxlatioa -rxter distribu~tiona sys~tem. UIotable awng thers K64a tA
 

2~~ tcofiu~~~iee~structed~ ~~!A at Ia-nrpa en ou
~ and Tarb-,1e Z)nxs 
44'. 1---'o tr~belarlen o tbp, >nduB River nyateul, %,-d tho ayatemt of link' 

aarails. Ai-Wfiiow.1y, mvew3.y 1OO1OOX) tubewpl1s ,have been developed t' A 

o~plolt (muxl 'wat reourcer !of the 'Thdus -. lalns By th4984E 
Pakiatr= will3 likel.y approach the prac~tical 14imits1 of Ii-igatitou -mter 4 

that Is, of the Watur W . . Ve 44taeven~ t wst resourae2 I.CJtahqin 

3Watri.,iO-bur 5.s to cortlaue, to acce3.erat& in productivity) llayo 1w0U1 
ha- tD be foun.'1 to incrae ve yielde, arnd enbauce retvrao fzoni the valua'bl 4>A4' 

va~r u~eOfL 3ad 0 fe7rtilier ali other cap .a tpit atlfz '4 

level v-11 be helpful in increasing productioa; but heavi.ez' pp24 catilon -

ooj~mpl-t 'with the Mdded plirnt fntrlentB. can be ecnol..l an('V''~~.
 
'~'~ ee.sbxicaL4 over thte run.
 C4o1A 

I'~ rzrz- n'-2a=~ vwater vspaLges~aa related agozomip. r6t e do va 
c-e' ,j'.ppear potentialsi Pr ,ps 1 in ~%~to offer somie av emsentia3'next " 
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e rIrigaionint he C0U4 t -j nsit I~n~ t 

ng,for wae to. f loixv eal aicrosse iedrj hitil
1.;hih exist ~i~n~ tanoe fi4 XLj'eL 

90 Lri2 iicted f ields~ofPl,,s this. , lvation2?nies,
be~er - n reetd aition ic~h precludee eff iicn't 
app]_±CLto_ jof wa iteir a vte 7.aaeac -or ofaWi 
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