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FOR EWO0RDI 

Tile Proceedings of tie Ligiti Neatr INI thkil .\t:, hrigatioti Piactices Seminart ;re 

reported ill this fu]itte. Hic SCHIttiu \Wj, jill I.te b ie Rov~i! Governlment 4)hi 
At'giatikkint :uu t~iiil >;tts .\c~ im hilcmt :11iult Ievelopmeut. Th'le Settititir 

Pa~kisttt. 'I tiiV 5 :i-.k the Iimitd -51:li RKTttithlt. (tt'cir ;t[tili't2l thiii' e ciiitt 

iniclud~ed 110111uuttehu i(L Y 111", (du AuutCIIIA. the I:!1I AetlietitireliuIlk' I 

IThe 'c~uu II;,t "oilhu *\J:1 It rie"Atiiit hi::to' Sctujitut s;1ic. Iiti I> beoining ill 

resfiectiseOttc iitl 110I)tCI 01I of oiit'Miizitkuiiv lm ing repolsittihity forhtiulie 

thle develoipmtet tll timiliiicie iii tlii tit o ject itd rip~led : iiittit ill their 
COuil tles. Ill itiost cdsc:,. lii deleisi Ic:;l teplesetled te Flil level. dlecisioti-itiking 

personntei l n t ee withIi th pibfetS 0' itltirhiitt iri ArbitottuWith soutnd 

waster tlftlittttietil 

AtI ihc Fildith Sletiitir tile delcguies dedscnltd themtselves to file Soltion of, the 
probletis of' A"1i Cl!!uit;il \',iler Y tIaniectteit wi'iclt ,vere piven high piutrifv iy Owt 

Exectutive t~itc o ttile Seveli I Setittitr. Ili (ie Soventh Setiinir, hlId ill Lathore, 

13,kistatl limliv pressuttti, prudletts of' [lie devtrijine coutiliies wete Cott'Sittered. .11( the 

Exectitive (tttti:1ce (it Ihtl Scriittsit recottit irded ill inth s1tdy antd elf~ rt he given 
tot CCItililt 5jeiic juttiletti It fuse teujteihli theIt tui1i thettec of' the Fiodttll 

Seriita Nvis; developed. 

The delegites to ithe lisil SetuiC!6INr~ l clr~e iI ihj~f~ill] it) dvelop 
soid teconmttttttetuuiomtt I'm wile develftllil) tt ot1-fititi1 \%VIt ICUa tomd ttt'IttgetttettI 

maxli;Stlize :tntiitfirsil ptuict~out ott thle it titileul larttil ot' tile coutrli ies conlcerned. A 
fIeC CXc6tI'Tl idesTS Jtld kttOwledtie tltook pisce it tite Setttinto Ite direct beriefit of 
tile delegattes iiil atinsth tlSepreselvedt 

A. ,\Iviii hiop, IHea'd 
IDepmitttel ofl Ai'rictutre stru Irvigation. Enrgineering 
Litah State Univ-,rsity 
Technticatl Advisor - USA II 
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Program 

EIGHTH NESA IRRIGATION PRACTICES SEMINAR 

September 19-30, 1970 

Saturday, September 19 Sunday, September 20 

0800 R'gisiatii 0. l)h'gates ('hirnlan: Mr. JoImnnll Moimnlldi, Afghan­

1000 /I, ita kttrali,)l 

0830 (win-' rogrcss R(7Oris hy India, Pakistan . )J' lr OR c ia li i 1 w Mle il Y rat a d I I ;I ; 

I'c .C hxYI1!.F Nr. AbdUl Ilakini, 
Nijuisi,.ci A~erLuirnitc :allnd Irricatinn 1200 Recess 

li'ch' t I/ri \ 1) N1. aurtlett liarvey. 1400 Co' nri,' Pru,.irc RT'lpor.s by Turkey, UAR 
I)irechnl. t's.\11). ,\lml\i:n and .\tuhialistal 

R e sl~~oNl,.Io M . h iiwnu l : u n u d i. Pre ,,i- ] ( 10 0 IEx c iui\'.. (Colll lit iee M\h.e tin g-
dotCt, Ii11 -:1101 ild WAL-.\Sll\'L IV\' I)l. 

Orilc'iu i, 1). I . A. Alviii likIiop, Fechnical Monday, September 21 
AdvoiM 

(Ihain in: i. M. \. Quraishi, India 
1100 ..Adjourn 

0800 TI!( INI(AL S-SSION: Farnm lanageent 
1400 Ix rCounmiticcJ'(leeting fllrr,atioi Practices 

°. /,
 



Oin FIin ,IflMlaCiii. I 1iai's Ap- %vdiie:;diiv. Septenmber 2.3W~ie 1imw 


lrIOClt I1idt
 

~Sc\ ~ tt,0();) ~ ~ O ' 1ITCNI(.\I SI-SSIIIN lduvi Iuritijti anfd 

I ) 

1400 nt"I.11ccitinWalo t I ik to i~i 

IQUO Ic \pttMItS0trcl 1)V MI Abditli H akimI' tttl ttItI'.ild PI t k' 01 \%A, l R'SOll-C. 

LcnoicAt I Ke )I Nile \\Jlti I A.\R 

Fiesia\ . Se~ptembetr _22 1201) 1ZCC C 

11 II I C \ 4S]i()\ jun ltl t.Th!(Pt'OlliIHiirsdIaY. Septembecr 24I 

A \l ~h ld I i~eep ~ ~ II*( SSION: iiini andi( + pVL. ;i \1A Fairm Ijr 

1030 -,IJl I IN.I( I\ 5 )I I( 11 ri ili sux il- FC 1 1 AI( Si(.\SSWp \~ Irvlil Prci 
u itt. / or!,I. 'ARtu t//nA Wi,lf1 am S, '/i 

W~II, I i t ti c 11it N11 ti I lecii I ~ 2)) Cmitile Itol o! ciA)lrp t htili n 

Friday.~ Septembher 25 

12))) RccOV> 

1200 1litticl i illtim L I' Iw 1A.\ 
I -Mu Pacil I], [/illi!. 

1-400 ViNii t I )kht~pi~ihiiAtka and Itinhs (it'
IWA)) /I.X-f ii Ito ollit'tc llccfhiin .\Iid-Stht ;i j uhiNIilr Viims Neek:, 
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I000 Visit to Boghra Diversion Dam and onward 
trip to I ilshkar (;:l 

1900 	 Dinrner splso ed hw IIAV.\ 

Saturday, September 20 

()0()O 	 \'it 10RcO,.ch Stt in id livestock Farm 
\V,itto (;~ W I iil luilill 

Nhj mdDl);tr\veshat\isit Io Areai ant I)iv'crsiI'm 
l):ll
 

12001 Picnic [.lich ,it-ored 1v Ilelmand-
Arudhandah ('onsttt\cliNInRc 


1300 	 Visit to I'xperiliit;1I Fatmi. Sh1:lla1aa11 

KIa';t) 

1400 Visit lo (il N il:id (ot ton (;ill(ahlerioon 
ied SetV'et h1 t! Mill)I IC lld ()iI 

oti I\ 

Sulndayv Septembnler 27 

I1)(( 	 lDivncr el'-11c[I' ll)"'I l,hi r 

-"day 


(SO0 \"isl It,lit,IC ,\tiC (f BoSt did return to 

K;ih it! 

S . Sl iet21430 

1200 O\IxltichI (unhIies furnished by IUSAID/A 

Monda'. September 28 

(halnli Mt. ,.,MTl. ZilliI A.l 


(It)00 T('INIj'\I 1S'5.1t)": lrrtii,'m, Pi'r'ticcS' 

1 cci<'rh all k,,'it I,.i'lilt[ 


Illlittittl V: le, -,tiiitlcii I ind l)evelopnicnt 
\iitb 

1 temivltts (t)pl(liiit"tti lI IitR S .


IioilWnt!I, Illdie 


The FS' I C' 1)l"W j;lcl( titllit Wlll Ofl1tc 

Aorictullulail (w'i,' Ih11lllhout hll, ha~ll 

1145 	 \V;l i r itlilv' ()n-lmlninl]RckmiiloI, \V'ilei 


1-130) 	l ec s. , 

14 00 	 Ibialt'anc ccrlies, igt 

I000 	 I;vc t jmitcC A f't. 

Tuesday, September 29 

(It;irnt: Nilr. JoMilia Mohammadi, Afghan­
istan 

0830 TI-(IINI('AI SFSSION" lduation and Train­
n 

i kcTl kc\ 

Repot ut )ID VI()' ANI) 'IRAININGof ('.I 

Ianel 

Nll I Nip)iI 	ti F"A RI{ \I,,\ IXiN: ()FN,,\ I 

IRI I(AI ()\ I1 I WI SttPICl, ,.RA( 

Rctpoit (d1IRI\llI\ I IN INSIlTH'TIONS 

FARNIM RII A! It )NSI IIPS Panel 

1230 	 Recess 

('itiailllanA. 'I. AsiI'i. Afglthuiistan: NI. 

Repoli of' IIRR.I(ATION lRA(TI( 'ESR F-

SFARC ANI)SAINIY Pini 

Repollt f I'lRR(;..V N ANI) I)RAINAGIE 

SYSI'NIS lPancl 

I030 	 /i'ccutirc ( immtt('' .lctih''oi 

ll , itedb1).% 11
IQO() 	 D~illnlci ,,ip 

Wednesday. September 30 

(),() L \ectivc ( im itti ee Nlecting and Prepara­

ioi ii ii Repmlrt 

teoitct N.NlIll wclnI,. Dell~,lcu"Ites 

t ll­
-titt CR6 v c pilt 

(C~ IM11111ll: \11. 101111l1A N10iMhllll :ldi 

¢put )I I\cullivc Collmmittee by Nir. 

.linlim \h(lIh~innI~di. ,\Ldihlnisilli 

(;eonei:l1 R-c',l]u Il l I \' NIr. M ... 1 

(dhuv1im :1iI tl n i n
 

!m).\Semliln !'))l 1 D . A. Alvin Bishofp, 
(Co o~l in lltu 

http:10RcO,.ch


5 

Delegate Alpraisal 
Pakist:mi 

by Mr. Mohiddien Khan, )eputy Nliiistei ol 
tion, Atghanisl n 

Agiicuiltre and lriga-

Obseivaioi, ()I' 
NItth II 

(Chosing2 ,A,_dde. 

US\AII) by Dr. Joe NI. 

by 11. E. MI. lsan Raficl, 

1900 Farewe.ll dinner ;pmiisocd by N gincer 
Joinnia Nhloiammadi, Prcsidein ()fI irrigation 

and Walc Survey 
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Recitatiot fronthill oli' Quran 

Ittlie ante of..lWhlh, iti Beni'ettit, the h'rciftil. 

lie it is Jho sedtds 11o wn witler 'ol i/Ih sky for'on: i gives drink and hi' it(grow) the 
Irees Oil which .oll ]'ed. 

Il' cattsc. i o n lur vott il/')rch r*cro'.. title i/' o/ires, an1d the date Ialits, and the grapes!-r( 

anld all the fvntti%. .Silrl h lcn' i. a %i-lt il thiNltr Ipeoph, who reflect.
 

ha bser'rit'l tr~l lll ad 


1/11 the .tars tit/l/d(h' .%th5ri'llI I /1is coI) t//t1l/. ."i 1/,1 1, il this Jor pople
 

An H/itle ttd /(b.%/ .11 vo t 1i11 I[1w da),' anld I/flill and the"ttooIl. 

th(''re tiis f 

who tt/tde/'Stall/d.
 

, 


ter 


this Ior people who/I /weu/,
 
SInd what lie has cruI'ed jr til il ti carth isof' aried m's. St Mtren is aIsign iil 

twa/ 

.l1d lie it'i Wh/tto ha.imade ihc sca slthservit/it that .voi? mtiv,eat fresh itneat froi itand
 
frinlg .11/ ",rth wear... 1t1('i he ships cheaviotg throutgh it,
,'')it orl/a/lit 'llts which ,'vott -l'"N' l 

.sothlat 'oll/.sccA, hoHII.flim.al/1111' ,'1irct/hanks.H,'/i, 


.Al (I lIe has cast Jiritlt ttlttiaii.%iii iic carth test it quake with .'ou anid rivers and roads 
that 1.i1 i1110' .aY lari,/t.) 

"Ind hindmtn-As. , I nd hY waY'.the(stars they ji}nel the I'i.Qltt 

Is lie tein lto creates, like him who creates tiot' Wi'll i'ott not then rememiher? 

,. .vt cout/ti . 1/aIh favors, Y.on Wott h eInd if wutdh hle to nuinher them.Strely 
A.llah is fOrgiving,4tnrcijul. 

.1adn I/l /, Ito WS what .'o cotcea/ and(what otu do openl'. 

lttd IhosI' whon tie call onl hesides ..Allah createdna/ght. while' the. are themsehes 
created. 

Dead (are t tcl'), itut liring. Ai /thel kittow tiot whelt thel will he raised. 

Your Godl isOne God: s Il ose w/i believe iot in ti hereafter, their hearts refuse to 
klow and Ilte. are pirotwl. 

bttdouhtedlY .llah ktto ws what Ithe' hide atd what the' mnaitif(,st. Sttreli, He loves not 
the proud. 

A11-Quran 'IV' 1/0-23 
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DELEGATES 

Turkey 

1I) Seref, UmIil ((hied of, Ddecalgfil) ((i) D~r. 13.A. IKiaw/t
 
('hi ('iisihi:iitIIISoil:1Id Iolesmni of Water
Ii~iii~ic Science 

Chie'Contiliili il i ti iljd \'or 

(2) Fire Lan(7) N. 1). Ree-c
 
Fikict icmiri iiieI 
 Joint 	 C I nnissioi. Soil mid Water Management 

Fa-rm I i ielloI :iiW 	 Soil ('owcr'ain, Mlinistry (11u1t f diaI 

Irani 

(3) 	 t lilCr I)1~~i~~:M\.Nl.; !. (1imvmnimlr (('hiel of Delegation) 

UslJS,\II 'Illfke Sitldme ,\d\'i"(1 to M~ilistei 
ofii~t\Wale]'it and Power 

DlgifII)NI. 	A. Quii (('hiel' of D~elegation) N iec i 

Addit 1)11:1 SecCICIaxl SotItIiI~I-at W:Iter Auithority'
 
Nhlistr ol Food aid AericttUftre() Siao IIl:Ill1l
 

() 	 N. 1'. Jahaiairda Ilead. AUAI&LHI:I ReSeachIC Departn111Ilt
 

Depit y ot \ei1cllt fHalt lkippch ( :o Selm ii ijec:t
 

(3) 	 JIohn I . hckmnuIIC~IC 
('hd\\ierNlai~icntntIrikcatiotiSil iii I)p:11aI cu Planning Organization 

IJS,\h I). 10.11, 

(4) 	 J. P'.Ndiee:uih IleadlI Ii 12itfol l1t Oiiiaee D~ivisioni 
NIenCII). ( clttal \\i 11ndIiiwer (Commissiont %lullist (d Aui lt nrmc 

Nhiiiisll. oIi It rigait ll utild I'il el 
(6) 	 Im:u1lid l1:ud,ul I
 

() I.. \'eTki.uuut lRescatc. Secintitic and l.ceiI:ca:
 

(jivelrliliteiut 11I diai 	 Nhinisti of Witc :td Piowerante 
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United 	Arab Republic 
(1) 	 A.IF.M. Rashwan 

Sub-Generl Inspector 

S'gyptiril I igabit in u 

(7) A.MIL. Zhiiom of((lijef t l)el,,',ation) 

(Iclle'Iaf I >l 01cCivil 

1roy iou iA v.\duil 

Pakistan 

(I) 	 Nlohiiddin Klit ((hiel of Delegation) 

IkneiLeci i;1w Adviso, 
(t)V\Cllllllell[ of, I'lkistm 

(2) 	 NI. . A ,aiin 

C'hie 	 1 ll-mgil122 

Stktiii 	lri:ic, (;overmn of Sind 

(3) 	 C. NI. llussaji 
l)irect [.aid R'leclhllalml 
lrrigatiuli l)kl:i ll l . lq ija) 

('4 ) 	 L.. NI:v'n oflli 

.' ce 

t ;,ll Pakklitu 

\\V1ulc le 	 2~1l~l ltUg ulcerWater 

(5) 	 G;. (revY 
Agic lt l l-lgiiceei 

USIS, Pakistan 

(0) 	 11. Rinimla 
Irrigal in larlm Advisor 
USAII). 'asl Pistan 

(7) 	 A .NI. .. wul 
lgte11t2 

Unive1isil I,.hillole 

(8) 	 Paul R. se52her 
I lydrologist 
USAII). Pikistan 

(9) 	 Igbal Ali 
Reader 

Lniversity of l.ilhore ..ahore 

(10) 	 Abimad Ihss~u Sheik 

Vice Ctllncellor 

Lallore nliversity 

(II) 	 Earl S. Sulnier 
Irrigation Farming Advisor 
USAID, Pak istan 

(I) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 
~Irrigation 

(10) 

(12) 	 M. Aslam Rasheed 
Lecturer 
University 	of Engineering and Technology, 

Laho e 

(13) 	 S. Nazib Ahmad(1) 	 l.eai bmi 
I ead Engineering Department 

Engineeting Lniversity, Lihore 

(14) 	 Riaz A. ln 
Ilead of Airomimvy 
\West Pajk ',niA ,riicilttral Univer3ity 

Afghanistan 

.loJllia NI. Mol:mmadi (Co-Chairman, Seminar) 
President 
Irrigatioin Anti Water Survey, NIAI 

M(2)I. Akram 
I rrigat ion Elgilleer 
Ili!_lim1 mid Walci Survey Authority 

A. 	 . iksaq
[) Jre c h n (;nl- l 

Nlailia.enmcnt, NIAI 

M. Lb rallill PCa'roSC 
Director 
Design, MAI 

R. Shinwari
 
Director General
 
)esign, MAI 

Salch NI. Popalzia 
;General l)ircctor 

Grouldwater, NIAI 

A. T. 	 Assifi 
Chief 	I.Anginecer 
IAVRA 

NI. A\. Aman(Geo logis 
NIAI 

Mir A. 	Shah 
Engineer 

MAI 

A. 11. 	 Aiizi 
Office Engineer 
Dam )esign Section 
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(l) N. W. And n (24) W. L. Mc(kaig
 
1)irector General Lngineering Division Acting Project ,",anager
 

IIAVR USAID IIAVR
 

(12) 	 M. Siddjii (25) M..Iafcr Kvzemi
 

lrtigat ion Engineer Iln ineir
 

MAI MAI
 

(13) 	 M. A. I.oii (20) Adria K. tong
 
I lvdrIohwis ('ivil
Engineering 
MAI 	 UIJSA) IIAVR 

Id) (ditilail 1). SImm (27) ul I i/hugh
 
{A\,.I rricAtion ()Icrh1:OiO MII
iI Mainfiniance 

IISAII) IIAVR
15) A. G. Shuja 

Direcior Gencral () & NI (2s) 	 I.'ielce Ireno ((o-(ChaIiran)uirdL 
IAVR Chil~f Iha1tc:m ,1 !,0CLunIHIM10 , Kahl1l 

11SAll) 
(I10) NI. I lI';ihcim \Vuhleb 

Irrp,lio .[h11 l e (29) 	 1 I\V:Hld \ Ictlols 

1rr)..1 :I (lI WIIer Survey AutoLrity 	 lI)ciw hI:inceI 
1ISAII) 

(171 	 M. 101ali 
Genc I)ieclol Ploject Plunning (30) ILfc Shllnwa'.
 

IIA\siIgn
tFiner 
USAII)

(iS) M. N. .\/ini 
Irlig 	liit i hin il c_ (31) (..S. 1i0 )(I
 
Snull I):,ni, [)sign. MAI 	 I(iiilCr
 

I IAVR
 
(1j9) 	 (;eonec W. (lairk 

()nI:ir111lal ion Advisor Dept. of Agricultilre, USA 

1) ('h Iucs II. Treake 
(20) 	 \. S. /i1 

11Cud. \uriculirC uLnd RNaII DCVoIt)nriCfl United Nations 
IIAVI,?
 

(I) 	 Mr. B.Rlhin 
i
(21) 	 A. I(.in noljtclt NI:iager. LIN/SF 

SoillIetCilit' Specialist 	 LUN 
MAI 

(2) 	 T. \ivclKuantlian 
(22) 	 SJ"',loid (iudill FAO 

Iilion ()nOpeialions Advisor UN 
IIAVR 

(23) 	 A_ Pevlon 
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CHAPTER 1 

CPENING SESSION 

Chairman 

JOMMA MOHAMMADI 

President, Irrigation and Water Survey Department 

Welcome Address 

by 

H. E. ABDUL HAKIM 

Minister of Agriculture and Irrigation 

Fxcelleiicies, honoiahle delegates, dis­
irquis ed glest s. lad ies and gentlemen: 

. .ldavI have the hoitoi to open the 
,iihth Nemr l-:'s -Suli Asia Regional Irriga­
[it'i ll actices Scillililtl 

I' It ks 1gneat plea',1le fo~l ille Ito have [lie 

pivilege oI' \Veet tillilg edchl ()I yOU, Oil 
helaltf ()I Illis Nhjctv lie King, the governi­
nlternt aid lit people tf Atlhaiaistian. 

IWish \til :ill AllCljo 'ahle Iile during 
VOII llty ill o111 ,,.'lsl111Y. 

k Genitlemen, !iictilwre is the back­
httit it ti . te tlit iiC exitence. Agricul­
til l pltducti C(ile'd:tllte tile tllajoi portion

of' Algliatlist to's cxpttsiiAlld conseqtieitly :l the stUllce of IlMeigli exchan1;e. About 
72 per cent ot Ilhe iational ieinlie i derived froni 'gric tI Iu:nl prth icts. 

Yet, o, a tolal surt:ice arel of tounid lo) million acres (04 million hectares) of 
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Afghanistan, not mnore Ihan 12 million acres (4.8 million hectares), or 8 per cent, is 
cultivated ill any given year. 

More thali onle half of arAble land lies fallow each yer, hecause there is not 
sufficient water 1to0(lie area served .1 :iII iriatlloll svstell). iotal li1d areai inclndes: 

I) ])esel[ I IIld Illol l l;II 1 I fII5 :l;l C f-( 1C11il ',, i l S' lill Iit 1 hu:tiI Cs) 

2) \ralle. iiicludiiiw ii rj:ilhb u I fil,,v,l 33 iiiillimi irre- (I 3.-' lillion lecluires) 
3) ]oluen ltil ti ld .. 3 Ilillimi :icr,, ( I.2 illi il heci' es) 
4) G r imiil l;h . ,-. m illim +i o .,.. I Ililiioml c z -', LI 


5) ollesl kIlld . 5 Ililhl l : Ic,, ? ll i , tll; t'x
 

Alhue >,lifiili> >livNuieWeiiu lI)r,. I cultivahleli;i uilit pleiulll,lV area has 
beell left m lls d IheL (lilt'1i 1 [II l 't-e l)0l I illik tiiiiil sVstei1. 

Ihe AIPhn -,.verltlleii h s beei ici;si' el\ teiw:ilod ill iationwide plarning ard 
COTlstructill o0 irri:u iiii Il' Cl'uiuuII 'elheHIC'i,ii It'elt ve,i;. bill still we have a1long 

way to go to solve out irialim iln plohlcm. 

Aierictulliic ;ind i .;iiwiul dcvho iicill ',i .i' e l i[in il i Ile ;l ive, lile world, 
esreciall\' in lliL' cOic iie", v'llcii li d silpll .i l de M dii ;ilL' Ht Ill IiL1ii'C. 0ut the 
ollier h:ill , lI Win1d lIc s,'I ll ,i',ii 'lii i',ii which iiikS tile prollem A I' l' od 
shorlge Venl MlOW ei1ii: ;iI. ill , lL' 10 inl( e.i,.e lit' iiIliki'CjIlIe :lllillli ofit od per 

persoln. muid I) lIVil' ilI'iciiil 001i I (-ul'IWIIS, 'e HeedI 1 icMi ieieIie ilIwd 
tiie2thods 01' MNIicullui., whi,'' i i 1 i1i1 l\ 10it : I e\Ic ll! Oif scild irlie2ati i st '11ns 

ani elt icieiilf i i I 

T IhIed CV'Clg)MI I CIII I!' 'III C Ii All kl mI~ih)II ild S )l-,I,,I 1 0,1 roIla Ied I)I()h I~n s;l i in IrI 

Colillri'e Ilie l ii jtlsl I ft iil cOlll llh d'e'el t illi lIt 11;i1. 1 I'lifill\ bellen'e ll:1l I is 

i ,kinidl fseiiili~il ieltcs LII beollr plin ild diieci' ti , tUwVald sollvill Some o tihe 
W\h'icll i I' PIOleIlls rekiltedlurbleis w'IIi \, ' e'iliiiijil ih1Cild of1 iiriellui. to 

irrig:litio l l m t lriilwoaee vii\ ill dill'Cni i riCOllllije iL' 1oidlIhCiir illrIJI Mid i)iYSical 

ctili oills. kill diSctic Siili' ' [l i, [d ii ,ise- all\,i tiwss r'liilui l Il elli.u tl ;1 iiiilioi 
Likewise wes ixc'i ill pp ln l illi it :h1i0 i ll ie ic i(11Cimel l o t'Oicr cilulillies il 
the ield o1 illii:liiIll. llil Io 011etili 1ir t srihlilic' Of ;iptulliiu2 the0SC ieilIOds in oturdl 

COlulI I V. 

Mai e"llln;llI e lptiill cl ' \i iiii2 diiccilh . S( lie lcatils h\ lie exlXe'lieice ol 
ohei-s. SCeiiiiis of ll ii11:ilCir euilih iii xlice i i eatll etlt. BesidesCLiscussiiln 

tile llaiil plopiblli's, excli:litri i c ill \aliel develolieilttcltutil kios'. lod,_ 'mid updating 

outrselves \k il lhi l:ir IeIeohiti itiiic:l poliel.S, ill irlieuilit ul. such :is desiell and 
collstrlt tiiu l 1 siluiid limi,.lll,il , leili,. el'[li ieiit \walor llimidapuliielit :iiul ,tplicationi, 

'subjctl. lepiiir toand other tie the n I"enihrs(ev:ii sCeive better their respective 

Coi lI ries. 

I winltII I uillld 1I,' :io ex pi ill\'y de pest (lhll.s :Ind gIaiilude o lhe (Inited 
States A ,ellcv t I 11Cil: l] I)CV)veh lII I'itMll the ;iSi;ailC'o 3ld CllOpu'lltiulll ill 

con1venin liIls Sclilililml 

hiI iqutitallln: -I l lI ill as oldI will eln w it i l :ili Iii 1 5 c lllitll-C,, s ill old arlt - as 

civilization. binl fur the w'hole world it IS:" illloderil SCieiIce the science of survival." 
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Welcome Address 

by
 

DR. BARTLETT HARVEY
 

Director, USAID, Aghanistan
 

Nit. Chairnan, excellencies. friends: 

It is a ge-il priilege to .join His 
lExcellency Minlister IHlkium in welcorming 

tocld It '\"\Ii hiere v. i : ls, l pleasltue. Oil 

bhcii l,it '+ !SAIl)iA I ;n lltl ik tl s:i' %\ele 

cl.:,d mrC .\u liC 

\Wc ale Llad \cti hereiIc ccallso ",we 

i11c Ii l)CMiilul ilCOt I . We ire flasCilatedf III'InI C~S w c'eh\ II hI )i,; cIIl Iil ,auIId IrC 

I, I'cISt h cl \i cliniiice to) shjrIa our 

C l tIC'iliIL'C , W itI II. 

so. Specialty' l)dilucts, hk L:ii:K~iil, ill, lhii e ialt'l Mnp~v~i:11(1dUlISIIIli .1112 rll ii 
g0ol eXlI)It ~LeICIIIJd . TIl i oii~il when iltiVe ie'eaCIl is iupess~vC. anld 
after liairves its teslills aic c tlicied ill tilic !()I Calliipl: p1:1ou1iii2fo ile text planting, 
W~hiCh is eventoilInipieiv len 1 i/I an1d life new%VA' litiCS 01high yielding~ wheat are 
increasing yields, bitt thei spieAd SMhI . \ an tln0IuSMId lICCt[ IreS 01" 1hind haVe been 
brought under Ciillimild. inl Smalliaenldsvnis, somile itf thci erylv 

W1 %o pro(Ul:iml 

-iatu htl 
d!aimatic i •dudi 

13,t illtI hil Where \AI iS the foniinl,scarce resource t \ ;nictinre, we 
need your help fi devclo)pin- sytcins of' \atei mnanagement. Faline.; hicre have a long 
tradition of effective water onta-elient withini the litmits of villava organtization, muI~d 
.. a However, they need to learn, td we 
Teed le It(Leach i:ii1i:igenlicit (l hiet cils, draiwe, of furrowt ii how tie, the hal i 

,
;rig iot latnd oIl wrhiilip e c ilp.iui, n 

I loetulll , you people vill bhil uS eiS. etril ttiiques , moist1id ti and 
important citesitit nodec. oi organization and tfianagement that will actuall reslt in 
improved e ifficietncyof waler use by real diit farmers ott real dirt farms. 
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We look Ifoi\vird to these sCssioIns With hope of great help fromiyou in improving 
oli-ft.l Wiateil i il ell I. C., ill ilaisiii theI nit on incomes imposed by1 

Afghanistan's scarcest agrictililmllesouice. 

Good luck and God speed. 
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Opening Address 

by 

Mr. JOMMA MOHAMMADI 

I xccl leiicics, lio orable delegates, 

ii lit-lli\ >lo~ Ie NIS.\ lirtigation Piractices 

s-.. . Ii: c LIII L C.t li ~ hI l I lM IvcCI)IlItg 

112 11 L' 111 (111( I l L - Nea L ja . olict ic 

inIII clu i ld th d-~ il~ l sli del c I-N 

I I I NI I 1.1 j t .tt ~(\ I I I I 1 i MIl(1 Ahduill 

1 Ll.1111 Munk t d A1,I'uI II[Ili i ll 111 whu 

1111 uu1IA\CI101 

It ~I CII IIX I I I 1111t 11t ; IIIL I IItL \iIS I~ii I II1)1 

~ IhIIN ~IIiIIi , II neCconlltlv~ ~ IIIII111 ~ P~, wcltICIK.uud ICIIIIL'IIINH IIId lack o l s:;arv 

Ioitli IjI I~ d~c tt l I 1 1 id II(i. C~ NIIW ilL I 111 IA I 1 LIICP IIII l~lC 0. 

Iu 

cl)O lfiv,Ill~l wl l l li c m ' K II~ )(II-11 ld '10 1110 0 i k O l C!!a* 

I j~cc~sI--I I iI\~ I i,:lI'\ ILLI I.uii I) IIelci l (d Iie IIIkll I lpcilIt lla of the 

\\e ~veI L~ilI ciCII II IIIINNIC NtlIIviX iN Il ht CIILIIXX lit ilI w 

LBuIL (lmIi o(NI c 11d vIt lIC!111 JIt L111,11 

fort he in ji iitdi liA pwII kltii iL ,:oidr tlhel ( i lcl CS l lt '~ 

t he olL) IlWI letiCLIIgiwil cIl\ tishae benst l ar 

t c I iiM Fllt il 1,.II1'(121111 

W i:X CIllll mII ItIVN wii gIi 

oin I t hHI dl IC IasIll. N1JIILIt~w lCll1M i ( il ol sit oi l ~he\1 1is1hin iv.ji,,il 



II lcn ' (hl ho >~ 11uwtlld ,,lmild ho' incl bth h\'pwllimcliol ho 
II ' 

filteln si !'i( l Ilo t I , III x l I, t l 't- )I, \ I I' I It!I.l.L kI h: im -ld ,1 01 1 1l lo~ ll. V lti l 

Ille ll t i. .,; I 1 1 11I I l ii 0t.1 I I I II VI Il , I Il t', - I I 1 I lll : .111 IlnI'I't,IIII'III . lfI lL t' 

jJnl171tOWVl Ill I CIIIll'llk, 111ht !111 ,)t+'ll I Lt''L1 h1111I'" 

I l \11'I Illl'.I Iv~j l " 111 1111 11 )1 Illip lW"h 1 ,l 1 1 jk' ' I'll II 11 I , I, III I11.111\ I It Il ,' , e v :i 

f o fF( , , hill(h)!I,, pi I ! , ,..i,'c Ii , lot :lIlP , 11'1 \ J i oll,.I c' mi l II k-,,II 

(I\k c 'l. Il ,,plhc m \ .l, I 11, ,,, h ll IIIlilt' I. I l 1 i C II,'ld Itl d CV'. ( II'I killald M id 

\VItel' Iom ilII ", ,. Illhltll wi'lll.il~f ll t II + lt' \ C 1\ 1 LICI' A l ,11 \\II CIt \VL ,lI Ih C ', J I c ' C . I\ 

' 
I lll lI , I llt.\w elco m e 11) ll I l t+ ,ll .llld t. 11) 1) 1 ,ilr Illhd , , I I l l 11 cI (",,oll I I.IIIllt 1X.,If 

,
is II()( (1I11\ fi ll , lll An d o llillw Iml ll I~IIi 1.1 lit-l1) JI ,, 'I,' I ", I ( ,wl!) 1)[11) [ ' 

iml ptlll( 11lI , I 111 , htIIIilCjI k lit m\ I I '\ l ! 'Kt't 11!"' it , 101"l'l,t Jtill) k lit \\k +odc t", IlI 

d il'I lc i tI , milii c.' . c,,pct .i'll\ flho, , ill Ih, ".1 , ' t:m I I 

Sin ll I ll I," Ild 'll it'.I)' IW I" \ "I Il 1 %l . 1 (I1 Ik. ;Ill :W1,, .. I t h , I I d, I r ) l ll 

, 
l', dc: llm ill 

I 1 )1) l , II jli,, cld 

T ill' ',CI(llll:II IIl' ; I),,IIWlIN tl~IA lI 'l W, I!u )''~ll ,cm k.t.Ilh "mil:1l p ml~ ellis 

i i fi It-".V,,.I I\ 1'( iH I I lth I , I 'll iI, :11 It,l 11111111tl I, I,, ct'l I;llll e 

view s,. W e t I, t, ,II I'I PIC':I 1 1p ll( , 1eIhlh o(hiv h111!hccCIII k, h10 m d1111l tcl. Iotki) \01 If1d 

to flilt, id.:nlck.+ (hlm (h 'w, ,,I Ill Ill, , ll ,I I II lt (li tA.l i .\ ;h,1:11lll !(~ '' l i Ilic Ii tIlh t.. 

lIt cmict.'ision, I \k ,iIld hik, to u' IL'l 111 \ "llmc'ow thc~m k, it) IhIC t'lliI~ l' Ltl 

A gency flit 111lt.'Fl:llio nl:11 O ot' h gip leill 111(1 lilt+' wt.l;fIC(I ,:ji'l. Ill 1'+,Ilh l,: 1 I f It hhI lfdL . [O r 

flic v'V:Ihl t) . ,+ln lf 't Il l l t ill, (h).11ILU'I ic''. 

I woulmd Il l ICtIIl:ll\ I I-, ) L,m 'I'llim 0 1l +i,, " fp , ,o' lm li ci iIltu',,d Ill lilt' ICChM ICA 

' 
() lilt lltt I +'alihI wv,, Ihd .Ik., Ill, ," + 'III ' Ill\ IMCh.''l 1h:illkI O w ,11 fit + P ll l,lh . 

W hlich Illl d e fliJt' p lk 'lll,o - ,iv;)llI:lI)Ic (, I J ld :11,11 11) 1 l 11 111,111, 11hC IlCIIIIJ d:ll li'III 

', .Vae A. l~t~h l i% i llN (l ,lo; I l: ll] In.dll,'li idl"]- \,., hlr vc '( ,'l.d I' I 

co'(livlV ilIli- tll, ' 0 It.'llIJ I ' ' ll h o Ih' )++C,\P'10", HllV Ip'p' +loc:lioh Ill Ifi It' Ilm llL 111" VmIIoiF 

t'(I][L' I I ) l k k~l]. I" )lI Id 1() . lllW !11l111,11'+',.I v, ', 1111 .L111" l l 

I ,.,.,, ilk C', l lil !11\", i 10 N m id+l!1. 11 till , It, :h [ d t-(,I'k-m lc io I 

h is I'>Jl I'd. ( .A\0 1\' ifl.'3,l l' :,I ll . I tlll -, %' lad ies 

l ih,:il ,., Iik L' Ih, .11.lc ' L, l + 

tiCill: lt l l. I r- )Itl J11 lth i, k ),llilll, kill. 

an dlt uc'lll tl lv , Il. 1,)l \ m+ll 0,.' 1t 1111-1 ll.ll ll+ lIlli lIh .111Lll 111ll l )+I flilt,, WtIll IIlfIt+ ll o 
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Seminar Orientation 

by
 

DR. A. ALVIN BISHOP
 

Technical Advisor
 

4r..2 , I,\ctieHCies. Dli,-ct , Ilarvey, dele­

. \ ll ll lAS N I tC ChtCi AdViSi 1I1IY I add a 
£!:! 3., +;:+, \v~~oid (dI _,lec lt iv, Ito il d+'e :.t ,, p r M 

,.,.. _,.,,.++++ ,.uitUII'liviil t ] l -",.'I Ihhkt~ wt, be;!11 	 i., 1IL 

l j t IS l ll li/. 'Iillk,, ill I ,0 I i N .Q ;Jlft-SlltI. h 
+'~A ,\ + li I iU "i+t"ll l l~ J { ItC,,+" SC'IIi: ,1, \,, th,+' 

5 +, " \ ';~liil"' 
h 

ir
+' 

IlIco mIk.' j1 d , I[I. tllic' t Ict.llw \w. 

'- £+' +" Il,': It'l llL~I1l:12t'llHII I (11 ',A:]]+ I,C l I h I;1IWl>Ill 

.r2';[" ' ,,+Ill]-, J)Alltt ] k,+t\\w lrh "+}li-l:tvtI \ :I L' 

ik ctlll' I I)C H It l l 'I t lp t t' l l / 111;11 " 11 1 .:I 

-
,, +.+ +. ' ' "tiIll . hC~t']~111"lt, I1 :IlH( ~ l I cA \~ 

i] h do 1+,£ "I ­'~~~ :+ .1:: I cu ",_"!, 	 t,+zk Ij Ik, t,- tI I 
" ;I+L' PiiIcI , t"I.c {H c,,u( :u i .th NISA 

' 
IIIiW lild Ill L 0 11 '- , I I t \ ithI;ifIIll C CI I h lt.' lt II ; IIC I C itSCI ! . ' 1111 ,11 !ifVC C'; -, 0 1 11. 1 Ji~ ' l t 

Ii 'i_,Al l lit ] II ,. , I,C l1111, . ifI], ,_l II'hl \V [C]II II+l h C.;iti10 1 , \V ; IL I CIl{ l 11. % t , lt l t lo ll, 1 llls 

,v ilhI l' u t~ . ld' t I I,l ; I l ,y ,I,.:: I ,Y f c 11 ,, I' a >+,itI, ', - ttl{ ",.I id cI II", ]I] I I IL'III .11,, l, 'I 


C'.c;IL h &Id ;AllI -h]tI( t ll'lll1t!Llll)C I'.ii I I I,
 

11:1\LC i11J tI II .' ti lith ,,.'tYlhlim . i tt i,+ip~l- Iivid 

thll i.t XI, ioltl r; ill o It}Ih10 11 10h I I Ih " :) 1)10IMl 

N t)\w, ' , L t eI lI IDelculle" '11 p ll ,,ill 
w plovp+111 ,tolC I Cl.I IV p c'.+I [:Iv.. c.C It d , pitIwel
 

. I t'! llI tl 111 et1 I :IC '- I .C:AdV li o vid e
M eet ' S aLp: ) C i M+ il ,I , .t ld 1) 11 2IL, I.1:, l~lll 11 i IlI k tI I atI 

.e+ivi lci nI'}I;ell!, f'ol ;i lice xc h'lt. u ,, A t} it.+, lii; l !]I: t thole. t:tel,.{ LI 'lw ,JIllhs. 

s it}) lilll{.- :iva+ik l c}l.Ito Ili{It hlc il I S ' ! 'i !, ! 't il . t l.l i '. +, ] l t h e \\{ l dwli+_ 

o ft ,+\\i:11 ,'+,> 	 il~ l i" Httis tro tlhcd :till-.] llc v k ll lo p }+~ li..,t, I htR\c Ildt 11/1:1, ,l_,t 

111( 1 ll" 1 'lJI )lI I .'I I w ' t l [ tI [ o}(I e I)l+ICC hIll t11,1 I lk l ' it ill c t I; Ici I I 1 t , . I d II ,I ,l t ' I ,tIcI 

lit ]1 . }F-,' 111 tl,.1 '.1 ++t.. d i L'IlllpI) I ', I[ cI'll thI i kt 	 l 1\ 11} Itill'~ l [i D I 11 ..o lit inliC 

h:l t l d il lo l ll :l1%d c',l !H I d it I lI Iw l NS . I II I! I- : j I I ,I" I + tII I t VIII1 1 It) Ce)I11,, o I 
lI I C I l 

', 
l,t. A ' ,'-tIIIh I I tittitIILt.I I )I \lk !iII I I I ( t , tI. \V J lIt I II1i I !I I <II I t I ' t IM ItI+ 1'.l+ 

11 ,0 It.O l IIh h t I 1tl CI 

:s '''ll h1 m l ; ,I t, .. .1 \ , ti L [I 

A C.,.,k 1 }Y I I L 1 1"L 1 k l ~I 1]1:l{ 3' hCC ci+t t~ + '{ I II I IiII ] CChI._ l 

++,t.lill~ l i I ,, " 11Ht, ': I' l , ] 

C,. ',W lllidll Cl ICuIIh 	 COI Itt Ci 1 V, +-1 l1 1I11 l iIIt 1 l] l,'l l,... ',II~ l t+ .'~l I[Id1C to 

l] ctit11 ill towllR ti ll II t ilt.' Ill , l ,l .l d} LIc\ic ;w "( Illld \\v:11c] IIi'd IHL!Clll~LlI]
 

,
aJlld eftici,,.'H WI:'.' 0,1 V,'%ILCI )itll i III in[l . P):jiticilm:kti,. c<.}mliloics shou;tld
 

Ipo}fl thll, clfott, tlk i {' li\',.
w<t,..;tli/e cc~ 
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,[Iic eiit seinair hasi heen designed a;-iroud thiS Ccntrl tlienic, anid ill 01der' 10 

seniniis r:iakcs me hbeliev'e that tihe otne low Ihtetitiiiti \ViM he a:m mic~t?. I knotsi hi1:t 
the C\ti~mi~ttl,;Itt. :ntl tilt I WIiAtii/fdli,ttam Ituxe heeim wtikjiiw, Imwi.andLl lim1 (mi 

fle l? CI IIII tM ill& C to Mak Wiiiia sucI''i i \ ll i f~ m ll litIL 

Pla san d:tIt) iMIt?\ eI tlelN li iiMt\'iU teS.i i~ilC t~i l lmid 
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CHAPTER II 

PANEL RECOMMENDATIONS 

Panel I 

Education and Training 

S. M. Popalzai - Afghanistan - Chairman 

Water Imi:.if :fito I (m] ie tartr . ,der.caoti tihe (-I Al levels )1 petopie involved.' - requite ed icalii 
Could he h1cr1: (d ,iItv "1 wrl ile. l e talillel llust Illcril'and ilrequile- lopthe ol ir ' lu i ti llit,: 

Tie p rltw)u)C iLt111,lWSi l lan1e. . tl >,trot i ' Incis, accopt , mv\ ( ifem to ,\," I uticin conndition 
thire-se stllijects pt i r, t lsm thnat i t u +lli ctis:tnlln ,unit . ]ti ed te,:hjul ectnrt iinc't ei tr tui jjitll 
tittl \V ' l jUi IL nIII t t u l t tIlC t l 11i, I tull 11 iItti a!d oF,.illtlrn'L' t111;IT t li I i~t ill n i l, M UCi1i 

C',lli,W )I)% ' L til Li . lc .o l l+<w l idv lau..\ I Al Iudl12uIC II I ,i1c I II l u .. illmi !,il:, I 
N. SA cminir IL . t l,.i l ' , .l-O +s Iu-; '1il11 CSpllfLh:t S 1is.i 

Fliti. d thit Ii WttlitI!>titii, tllt )I
 

the Seventh N l, .\ ., tiLi nil l n ;?1) N C t it.C:iteCt ld thell Ji',t,'2 

itilIc' l tcul 1I\ tti IHu. .c ;t tt t t litiits ltd tiiil' liiit J) tI tii) ct iS C 

i. a-, :nI IAtl iti u i)Ll Ii itiietil-

It itt, i,.+l 1iW . 111t IediII, 

1I1i1l1i' id Iit ticIcI Iheliti it'I2 xist in viltive 
..\; ; lictiltii ',tli' I L,.ii 111t tl t t s, itJ' lt'L't. )c.ittlsl ' cct ittii111ilshu'dndI, (Iitide
 

iccll,.t e t ic I iM I th tLtt r scI til (l clllt I W l it s ,'ilt c s t rile
llttllitll u1trli'IhIM tiLt' I'w it1"jtth 
111:11 I' , \ ll ,,11, I It' H d: L I Cic II' , . sI, lltI I , -tI1 I dI.uhInd,A t ( tl2 ' Itll u ic p A I I 1h ViI 1 o: 11 tI 

dCi i oI I litu Ih l lrll l i l)ImulilcI ,-1 :tv. , ts \'. il n Itian it i ncd I. t e-ilC\IeleI. Tt p l tt 

Ii nitpto /cc ,ii tice, ttu ii hi colil):iin l : aIi I I Ic ttItti tiatn i i ltIIclicctive ictuitll wtlilci 

C Inc ltili 0ciiij)Clii 11)1 I l Ctic ICAcICI " 01n ltik:tti10i1:1I' III~~~lU!. Ic c' c ii ri llciiit liutl t c i u stlilciiiltt l, Cc i ,;t1 ,
111i C0t. 111l Il i C !:11!{ lld ldI Ilut n' i ld he' 121c .M 

.)lS c'lic t i i i111il1ii0ltlClllCtl tl1wcstn i l 1 1ipI1iiill-nitenn ll 'i i kc1tt1c: 

\lt.,IIC il l' li 11 [ie I' lll IIt hII Ih, v lC',I ~I II i ", 11i llh 'il I l " l , II/ 

.tal w t h iar t i llic'it il wit l tiii. ha I he ci cvi i tI t11c IllIplst pt1 c1t . i iar 

\V /I 11 ) It 2'' L' tIl li )CC'IJ 

F1 tI tile I,,1 v
I level. 

I tins huiron plactiic . Inc h'\ ic 1a1s.M]nclp tlliii ctniemlrS.cliStI will IaIticil llli C vi:_c1A Win1% vi.ii:il This 



is beCst shown~'l hv deIllio :liuills, ill III illili\' CisLs 0 1C :I)It't I-b IIiS Illat eCICI IMi CillitiIV coL11try
 
iictuLres :11)1ddr l~t... 11:1 uset 0iiC(Sd SlIbiik101c 1iiiLIH j) dICC if .SliilhiC I~I~J)01)11lI~ h ook. Thbis
.u 

llilstitedi l Iiiiiilie 1itpC h IC' '~th h\101 ViiIk" .'ilitic cIliectivc piot-liiiiI> iiill2 coiidiicteii ill hat 

Vrt:It ticitt.Il im ljtiilit Ni)\ li.' liat'Aif iiimia 

oflicl 'imdI'llw ill,it I \N lw pl~lcllit hc AlitI p i' ' t1 idiit ti tt11 111,IV "IIih v a a d 

J 1-111kSCL-1 cL CC tIl il C tIdClti I C\t) 1 ILItt lCoi(0: 1',Ie',l 1111 beOsicue ihleHit~ idlrdiliN\ lit i tillIk'H1111 

111Ic oCissod aI I ii. Ii Itl I L L" p)I: !-t t l.' 'dIcct'!I s fdlIit i ~l hl l leIIC IhIrOf I'l l IlIC Il AIlly jI to 

Sccto2il1iC lIt! A "IcabIeI :leii I ne dItt ',aIICditlutry' 


I co fllwli t 111" , M C t I~ctiiiii ho c l l: l s it I-, Iit i l 1,tra 1 1 the1 cCgi mmdell
ilt'l" IcItk plillt l ioriSo 
Ibe ~ ~ ~ ~ useC01AIICJI~ sucttssMC(tleseiii Iiii ill 1a11prc0etitpiel 

http:ticitt.Il
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Palle, I IEdulc:atioIn and I rainling Members. ieft to right: Nlri Shah, ki'gliaiuislawi Saichl M. Plopalzai,\tighlairstii Dr. icjIbaI Ali, Iakisiliii Earl S. Simmier, Pakistanl, UJSAII); Farhad Estanl(iari, irajiAsghar1
\Ian~i~. r M.\N APiti, AfgiI;Initan) N. P. Jahagirdar. lindiaui; Sanford Caujdill, Al Iiliilistaji, USA II
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Panel 11 

Farm Management of Irrigation Practices 

M. A. Quraishi Chairman-India -

Ii ~In dikI I ,W( CI I !II J)10lh10'1 I StICIh I1i i Infl diS llld\' be bV liepaIIC \ II 1101' CAllL lICeeS!Iy-
1Iclatii. i Io (:i1i11 i iiuIIII 1(n)III!1rre:1 t loll IIa ie s IeCoIlIlIIeIILiid IiSi HOWx\Iiiiil lo thiS 1)111112JS tjVCfl
 

Siliic c t>iiii iti septeiibei. Itiuis, lCL\'
 

cmjlle.llIt ii ie\\ i lll It 1 
i >lCLh% 111C ,i i i C le
 

"W Cile R Iv i tIlll (i'*i be'dii eiI I T h tI thC111e!M
i CO )l111 o\i VJlilli iieees:ir 

ltiCIICK Li iiiCL heild With foli~hiiiiirrii--a­tirMll n 

::Ill Iij i 1k. it0~Ic N ( IIIeL eiii :11i v r CuOrlcfll .1 LAti li lel . Ii IIlvl , '1in' Il -ii imi 

Ju~l Ii -' pil ' \ :i . iiiil 1!u~iN es i ii n. l sicug andiiiLtit IIIIIL l ouiit o, ,u o (2)11iihetw it Iuit:il sef life ifx 

11.V~il C MW iei r.1111 itteitl be/Ah I 11 111e, JdVli/I i I I L NI hlll )iiiCii flew)O Midje hCiit:ul 

:]i oLtliivl ht tt ii iiliui lt l~ tl g tello S1ueejaI jiit 01e allid hC~ihicilt 1f lIcii 

iL:.siuiis~~itA lliliiiii enstlo' ii hirii iiiuseiiiis.r~llelol h 
th.11 olleIllilioll titirees w Ip(J1 uewi-le liii, liilite etlli jihc p it ~l for thli 

Iit I liuutilic IuiI huh) ilijuul ieiui t u':t'lji at i wli es. e l\ll ol is filleans 

whichi will keiut'uuIii-iC IJIi ipilItili/Ati uli Of [lie irruia-

I ac I~' lItc o I XX; I.. dt It~ lio111 \o2 p Ci II I wi 11 11- hicli 

tioI((Iert (dXitiuil liiill lit':l liiitllc is ii snta 

I;.)aeI oft hllt it !unii'ii its. spcciell ititilijuil shitilllie tInstil to itlijuruved 
invo oi Iiiiliuv i servili- thiese sitia1llii Sit t'1c COIIrst 

(4) ~t. Lac I t'Ili :lul.Npoiiitioii, ina~iketii AIei. ') J'. Wu lkit- COIiseX Iiiit hi !seS. The Use 01t 
1
 )[iiiij lilesSt~l"iaC Jl111 Outt'Ni: iiti'eli liieth tliIChtS lilt l 01 puilileI pipe to) 

'.rL I lhteI' ',11;11! linus Jil ild be eI~iI ir-ieedl 

Ill this coultxi,.wtIeliuel exiiiiid the aIctiuuiN 5711 I op pi lotii \ SlliuilliI li gImeil to land11 
lakeui hy~ lie, NhiS. coiii )itN lie uiiiintenitl- PIpiMi:0ii iiiiil OW CIillil11d lit' of A11 prleets. Thei 

tinls Ide 1) Ihie 'ININ seXCii tli eIIIIIIJI . THeCSe pLil :i,[,' l i liih11 rii N u d il tide piiivisilI Mi id 1:1i 1 

reuuinti~ii.uisCsLi? xieiiiels\ H lelil :11i e!XlIMii- I'Ii id(luL .'..It i ltilittiii uiid contirol, thle 
liVe. ' iji'\J i I :1iiIL N11-JI 10 theC leselill':l 111 kipiisal excessp , i IIIhitcl i II, 1w:1. kle of :;Iutace 

'coiniJitej!iOditiuii 0; till pii iliid ire ee~ii- :itdl stiln'Iii:iCe IC mi illie piiitectiiii of the land 
1tu0ituIed ;jiejiii hoo tli> ;IMilel 10 Ii;idiitiiii S1ujec'lto .12iiitcluii. mdjXalkiliiito,Iiimls N i 
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(0) [it the NFSA igimi, wee I it exueiuelc~' counlties Agro IlduIStriesCS ro~to(0'70NOlIl:I heel SCI u.p1 
u;1portIit clop~ andl nueI 01al eICltinc Npei:Il held by the gm't Ilill ill H te pubilic seet(I.t Suc eor:I-

Idyo i nd.1t p~chaitimtI tlan ite inilt I1 1 ui. ithcIN SChiie1, IMiMib N andl tle'. ip~ltivedI 
ICCttitItIeiLI led tha :hhtad ii a ClihIhI~I)IIJhe ' iVCII 1) :IWItIiiiIII IItil)htIC ICIeii. )iICih tIeSe ilhitICIettS On 

cv lla w l a d(IC1 11111o II10 I c I fa i iti I[i' iii la sn etc ciic e ittiibi 

0)MlHit I It (it'll l ehl~n. i \VAkt 1 111 1. ilhth haw'iIn sem itlei thesi CW t1 )and 'hit 11 

and~h \ithlll ! c ' ii lli ti11 ICId (di l t til iiei ~ ie pu eMII t~i is ll~ ithii! 

l\ it Sltl'5~CIIHIILe and iiC1111-11Je I \ ii Il tl itiiaclcaillI huj i\ e l t 

iclcis NFSA (tttcIjiIi)ist Wi)tiIe )CC111,1~,CII~; 



Farm \IJaInaeiciIPanelCI ii for Irri-at ion Praictices Membel~rs. left to riglw G. L. CoreN'. Pakistan. USAII); 
flaisdtmmi;G.S. noq. \t'Ii,a wii(lilani IDostil. Sham, Afighmila n A. Ibid\l/. ;iamidAzi . Latif l, 

I16NI1\;11 ...AR M. ()inaishi, India; (;Loroe W. Clark. Af .hmanistm. I.SAII) John11 T. Phjelanm, India, USAI).k. 
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Panel III 

Irrigation Instit'utions Farm Relationships-. 

M. M. iI. Gheavamian Irkan - Chtiirmun 

OI3JECTIVILS (2) 111 mo',[ colItIIr Ie Ile b Iletliciaie (it) [lot 

)1II\'N cloii me~ Im i le Ii chicutooIee;le pri)jects 
Thei oh~ijL (Ii' i i s Imiliel \%Ce: :IICtjI dlii,-I kIck Of :I ol11:1 liiWd 

Ii TOi LikCUlSS, e\:illliIe AilL
1 ICCOIIIII1CIlII tile ii;oIl~l CId lItii . I icIk of p0)1)1 Ihw Iom kiiid 

istjm i fint iii~i Ic lto Iielie m Itaopaterim (I' iiii~ i, wil. r tl p ;I l of)2 i1,0la iiiliI iiai 

respect to Wateri \%MC;.w~lIilL, 'NAMle Ch':lrLcs:1llid wa\'iit' Ili NI.N. LiiiiiilliCN. 

water deliveiv. 

T)oi;I~N 111 iIJiliil\ ttllil iil 1;1.1(1ow(5112'diij letif1ll. mid cilop)iig patleril las 

11 Ml Coll I Id Mh LI I II I:lWC 1l, ! lie ofdulua it I 1> 

Ci 10CLr 1CLI. (B)) Wtaer i rcla~ioi 1(o actual cost, 
renide'red( .s'r/T'u ' wid Iu'iefits derived b)' 

D)ISCUJSSION OF PROB LEMS bntcais 

Re.iV ie i l 11ie i hteI)Iiiis v~IskC ill ple\'uiiis li ii ii't caess water eltig s are fixed 
\CijIIN, ~ t 11( 12 el''iil i %\Ole ie fIM \dt~illli (life iee~id it) tile -ijietls deriVCLd by 
COI]iderl ul erlleiie fii ie il lwCi ll. 

K/. ie eedfor Iawu and rgilatiuuns rc- 2) 5.112 i1 rC ic Lit)It(:1 ymelavice co1st 
"'rin. wawer rig/i is. hIllerlue /and(11(refrms ci utiig1utio ll 21cCi Cde t I i ol r l~ 

patterns:and Cn~f)/)jn~ i pa I iidiiviit IiilC uiskr triatii roets 

I)iieCLt', Pj.isii I l 2 l 'Ii 11 IlitCul so aISSCSStile 
\tSiii"K SA .Ii 1IL II IIll liacV o ill- %\utelCla1: coIiii ( I\. 

i C IS it 

with tile Iestii l!iltilie wklit il10r1 douli u ICeiv iNCNC life hidiN 0Ithe ![C:1 C0illllllJltded. Wiltel 

II ileti1 \CLe Co lil i" '1112:1 .c l ur iiC le d I 1e 1iuil l ')i (i II!Ii:: l 

,~( if .h I.ICI ii'j in (k .11 leIJILHI Ai l l P i . ' 1 1 I i%o I . it, C i 1 ) t1I iNN ii li d i C U ll lIIti eS 1 I' Ca i e [ N 

IullS 1110 uhlill25lielIdi i l S Ia'le IiIW k H I I I ii IIIC ILI' ielii 1: cipbK acd mai 

St ill i t l )WCiL. of ~ li lc A \;it e ci m - i 

egiilal iuuii~. f)i I ii somlle NFLSA coii 12 

oi IM!t I- :11(o il a s still .1 pro)­
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(C) Irrii 'Iiu,, ive 1%,I ti l ilid w le i-liand 

setiltlllilt, hind ettl tnLititill '111d -d-~l SdIulid 

I ) Legisit t i ill somic NESA C mitiiI s prlo- bie c lcitcl I~I t ,1 oitll ct.tl\ llli IIIIt I IlijeCt, 

iusliiduiolns: cwlCIed. , Id oil) 

1))C I',y,;,sf cl' i4uuh to l))'jo itt dkII, utlu *. (1,1(lli liii NCCNlitl
 

iIIili/lJi(Il III'l' (hidAf (H A . el Hil t' '1( lleit/
 
dCIoUl line t'l'l ftmll (flo"t'(I:Iitl 'i -) VViitt 11 1: 11 111V
*S . /- Ltll":11 11 tttitild : 

Ill~~~~t~lli~ktllludik liltIIII- tdI~c iOI Il ileClic 1? i'i r ('l jg l it)I liCN tilt'' 

c"1 cl 1C lllicltttS I SCCoIIIlN 1J i2t II li1it IC I IIttiljl'II C l ti l li S Il Itt o!ii~Id Id 1h is, 

CI I1I\ k C1tti1tlit lie li!0jWI l ~ jjtiC1511'ttt lt (( Irr lf' Ic) , ftAilli 11n i e; i, Ilw 

ill'M cI1 1111i1ms lie h\ll veritittg tile 1)I10 C~ h\IIl C 

M )le i~' i) W8C ' heli leltCs illl id eVIIIICI (2) ilt I let sieltSt.~sit~ii h 
elt:ICilaI Wit I dit'ICtitWitwiImtttiaI' e~ii~siikteplt'tIrNl. pliehesawlC8 flooditIiINii 

fr(2) li etituiltrie Wito ga .::I' olttk.,,iss' illcm't' t-u )iijWh te LckCs.tmim mik I' t 
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(4l) (Xoiiarl ion1 a~d CIOSC C OI~IIIi;ii it)]i aljiittuii assiicilitIhlNI so I,eIIe Iiciliries. 

11.11011t1'it-[1iCit it, 'I.OjOCIS SiOiid be ellihi1eCei I Ilie (2) \VIeIC L' pihhIcL ilIitCie~ts :ile iiivi'eOiV. thle 
i.!~) ~ e i t IC is. ic51) iihihit\, toImj~ :11iidievii ()t slijh ifist:iI­

is~:1insiiitiitilsiw t\ileset thiiitIiiit dicait 

i cuti 

a:iit! cr tI' t-iel ciiiw illIi Npe coi %i L k11)% 

IIe ClMM ICiti, \i I slICI ss'iild he lcl 1thii/"I!Itibbleil c phlitd w e ltilp l ts ilc 
it c 11 ti IIk it it)L SSh t eJ , 1 Ii1 V l11 e 

is slte cslct I l b ttIt1 I\ t. (it iiuiii ciuj eC-C \ii-iiiil> h l I iit i'e5tl 

purt IiAirlil ii C0I62 IL 1ic 's-c1ri)siiiii;1111citihuiiiei iii~ iie ile ti tit.ld ii0 te p'lc 01iio 

'(hcliI l i e i' o l nri.uIe' ()I O L,1/d! 1S1I[IC- i i oiI i ()[l :1110 ItjI HIiCivIjIiil Ii cItbt l i lT 

t Ilil Ciiit.iiIii()u I \ heII X111 itAV t lie1uc i loi/i 

iiutein tie i li t II~ sv ihl' c itt IiibINIt btttitb hi tee \S \ siii~i iiid 

of tileIli., cI~lllll\I-I peIA l OIihbhh thiiillo AIl AiICb/iCI 111iild b~I~ittIit bil bit tCstI 

Niollel siCiI% it0Cd i Niscir~ech oiiisitimtic"t wiipel IIIeii to- W,0iter 1wlitciiiiglttei 

bipriit ~ ~ ~costs ~ ~hiii"i CIM IIIIiulith ie mii iiieii~ Iiolet 

iresiis lo otrs ( ;uhsiu o~ tiwittiii. tb li>iilil1 



11' 

Io 
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Panel IV
 

Irrigation Practices Research
 

M. Formali - Afghanistan .. Chairman 

olie i ll IrlICe11 Iulin d i as iof hwt Jtlo l c 

\vlrtll~l~illi1 11iNhC e leldCl(0t OltLLI tHIMi) it 

iIdN CtI I)CCII Ill tlC M 

Il alll l ccul tieli todisay d 1 C :illiatilli-ly 

lm ll, Clop -\ill\ el ~ atI IIIlI t ill pa.is. butUS! Ill 

eimcI iC IIt 'iI I ll maiIJ IICT oldt )
ii Ilistitli 

iit NCruiitli of ie I'~ol" itoolved ill I ipll J ~ 
Tis IICed\N COiliatioil beiwecii eilpllieeis. soil scieiil-
tis. ig loilllihts pkiathaltieist aim tilicadvoca-

tills 2 iL~Lii~hitilidil~s.(3) 

:W Ities0L laosill Il ) ltlttatl lelult lietice l*II 

tteihI II ilts ol~Ill -lopii~i li) timl ht u (~tliethe pw
1

pert l iiIC~ to II hCC d Id ll lill leti J- i IIC~lI c t ile it 

11CIIICNiS Liof I Ill', . :iiilli I iV IIIII I l! I 11111 1 p 

p inc il It 0 4,1 01iN jiI()III )ii h ke-i~' k I I C '1 C I I l 

111 eyi 1 hiiit ciw pIs d t'l l heire NFS ~ SeIl 

bee~~~5 11. L I ~~ 'IINil IB 1 iiIli Id id )tlCHIiL 

sc*CilIIII N- 11"lc l~ l It.~ Iliimut illd( ju, 

(d ilit h W11 1(1,11 I) ['I\\.11ifL 

ii)the seeiI C1 Ne%lltli al1e ucIelaic billowsN 

(1 /iglto IIl:c 

I )I Mei lou5. lIl ile deIeiCtn1iiitioii 01" C0ii. 

siltiui Ilse :1111 itrI wat lll wa~ter reqiremn t S of' 

dilTeieii ciops miidei varvilg soil and climatic cotidi-
I lolls. 

( 111 i ie su i' f ieeo o iso 
II I) itl iiiv tile the eii mCS01h 

Vtlls u a o01ttioson teltisc.a lp 
ltOl ~si i t ii pcfccn 

tiolts. 

lDeteriiiiimtliin (4l rigatio water losses
 

andl ecoitoiiticai me~thods 1i tir tcotlrol.
 

(It 'e21i11ilieI(itl aid ehisioli
(4) ( aiwes i inl 

S ) Dcllmlllluil ll ot lkluii cy aiid amoti~ii 

tilllilill llo 111I II Ctopci Ilp vlie ai llis siu 

ids~ liI~IH C oll I tI lilIiIl~1, h\~f l)II- ;Ii S S i
 

m Ilco I~~ IC~C~( o'p il
 

t o C C101)ll li sil i~il
[t1ie t lt ii 

iil im ilL, o o 

I ( ) [li (If11I5.1 Ci tle O l'iiide MSal 111S SM il 

IC NNtLIIItII t) leitil liIM IL el Ill) i Ii tIC CLii IIII iule 

'):Illl Ill~tile Wlulitt10lxhe i lheshSi us 

lliIil w i li thd ei tii iiCp1 l, ll t I'm il 

d i N wdite .CHIti lillel cietit iIl llii11:it\' COIiis 



(C) Safili,ii Cmiru-l and R 'I mulriiol. 3 SIilld\ (11 iiicl-miii ilII IitiN (11 thie sodi 

\ ,AII I t , I' m w ilm li d Ikfo eit i ttli1 Cii tI 11111' ll COiii1 Wcit CI 

li\ Iii iC.i 'I I IicNH! M it Hh Wit (oiF) Iri 

k(,I)C C 1 ' 1 1 1I A 0 1 11 t ) Iv m 0 m 1 i k i taiIu/ (21 Rccl[ ik"oup t1111 l i 11 1 t i I i N~ F \m 

Vil% icIIc h it\ iiVid \iIi e d ( I~0 I Mid :tiICIi'i, 
ciciciihlc1clllSAIiIIiC~ ilil 1)5 N1ii 10( 

itllc P.ci litl[Il :Ic~ alico.tv fli c01. i(J)! I ll C wc1t ii ii~iCii), 1 dnICC'1111IgC 

I I IC~~ ~ ~ ~l t' II ~ ~W (I ~ ~ ~ ~ ~I IIl 1J1C 11Cl. ~d ~ cttllik p inl crI)pid ic(I~llpis N lmiNl iC ) higi­

12ll)kJ Ilitiptuiscit Jit tld tjii)ICl i~t\M- IRvC SitiiiC ii vildiN or v~Ii tl"iiti t m\'l i in ic Ccl :1pIi , ill 

Coildilmils.~ ~ ~ ~ ~ ~ (1 pm stl () Wediru l il I :tIl d lii­
(F)il 11,11ds: 

I~~ H1101C (di~hl illii iti.IWC IK tkill~iijc I in 

tiiC ii :1t1 Icl il l lctlc .tlilii tcl i il~li 2~ii l 
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Panel V
 

Irrigation and Drainage Systems
 

R. Shinwar - Afghanlistanl - Chairman 

The pw ilcl h > u ' d tl u <l ~ iV tP llJ lll Il l tO I l ' lt I ild ul~'riciltl 
+
h I' mi'k-,,\ io h tw:ttim I I' llt]) it, , ~ the ls+;2\v.twN F I+'t\ , + l!;tl~ ~:il~k i'; th :111d:lisslst l 

S 'Slt.llll dI ld 2,'11-,11,k't'lll.'Ill, j+ ;lcilt.llhtt' l pIc- lc'hI'r-61w t e',,','m ,,j Iltl , IllI"'d,._iliCI)lO VCHIll' :1H 

w ic , :,k+;tIc' .I :tllt ) l! Il lt+ILlI p)l:lcllucc lc';d tllu i+lllH l ic'lli:1 illle.dw i(.Itl ,t~!,,t , lit+ i,'k' p+' l , 

111C.lh. I't +Ul t~l t l t N J u\;l()11 Itl l 11 l,;IIX. .,+S,.A~l IN ):I;W 1 11:t'in I:1kl + ,h' +, 

i C3I<lle (CI,.' _,I 1 lit llc+f Il ktl'i' .... il+lWCItt hI Ih ll 1 , I!,,IuI C.%tC, j~ I;II'r the l . ]uOict,. :1, t)1" ",it it til 

it!IgmllNi wV tt.\1~dt' t 11i~ mI ilL t,UI'I '11111 lltt LIi li LN i1 t I l el Idi+IIc , +J.C, l I(I,,IIt It) I I,-] 

firI )V..: Ilit.I ll I] t) lelA 1tN I lllk ' l(l 11 I ,I I I:i,.[ w tit'' 1 'I ll l In ,.eIa io 

lldA. ]lI' IIII 'h ,ctillm,, m),id h III II\, 1):11d " o thi 

N]lixl l! t l Ii"t o'i l,(+] , lh t lllil :il~cl tI 

w~ll.Upl~y +l,+,!,l. l p,, 'Ilic n ,;tiII!tlil i ill 

wa~,.Ils .~ll~ 'm likk CrIlu,,l ,l'
1,1Mw 1w ql lll l, tilt W() 

' 
'-,lh1-Nll
III CI-I I . II -,Ct+I t Ill+nli t+': illd ld'_ck 

p)it++' o l I ,o I :It lll1 i)]m lktmll l ,iith IIIt Il' p 110 l t ll 
:ll'l IL' c,>~~ Cl l l kd', , ) I]13 O:I i ox2,,[~ic+'I, 'l1-1 u \ l ill:,' ;ttLIC( t!, Ik' Il o!?1Iw~ - : l IIII II p l o t 

I111111, l ,1 ;, .l ui,,k iI)I()It~;ld+tllci 'iil uluth ,III tltk:;I 

th e ( ti itv,.,l lil i ht) I! 1]'LlltIl ti',c';lh1C'Im 1 11 tC ,IIIJIIICd. 1 1 1 C(I CII C III : l C TCCt 

m l p~ ' -, 11) cT llti1 )), ,,C( ) k 1 , 1, v Pi l Ii l ! i I Ckh i . 1) : it1' W ilh 1 I: M ( 

I~i~d ti:', piil]w i1; J Illti , . I'- 1,[ hI l' M il,W '< 
i\'< c ki' : i llihito 1 unittI i, C le 

l ]l i~lll (In'l~i l i<t. I w, I w,1" ' 11 l I,, i 

,houtld bec !11,1(c I'"i+c':dlk nivlit;ilhl'lltcilIlik, Im CItik t c:1c lc:i l JLlL 1'dv -I il 

Illo eillIm w l, m idli c ic,,t IiI )I lll tic ',d to t l"I c i llV .l,( 
pt21111lllc'ltl~ ~ h \~lt!f:oC~ )td~ ~ M111OH Il k il)iI'c-I ll~l 111,' [Il a'tllt'lti.I~ ~ I11131 ~ Icl'l,', ' l II 11c,ult " le 

I u' 0l(I(Tu-, A~ ilI , 2 C11!I', Hi3l ll 11 C eItll-, C(ii)ti!Ill Ild 

III&I I lk.~Ill ~ ilLIi)ptIIwj~~ ~ ~ lIi ~~tiiiltu: i-l1 d i ";!l l tIe~ t' ~( ~ ~qkc ~ '%I(m- l illlj ol IIoftl 

(MIIi eI l I ll Il : I Y Ii t c , ti e i g. 

t1ud l.tcnlilill'. 1l
()i iIl0i oli iililli o] cl.'i()I, pioleil' 

hlw ll' IIg<,' ,I i, . i itiil..,Cp~iII I) l c iiil1i'll l i ' liolcllc 'k %,I<lilk ii id tup t heu ccessfuh .,\,, 

l ,l!i111l1(k1..'11'lt: . p _lilt\ :1 V ilI IIII i'i-t Ill illi',11~ :1111 Cu l iCL' (q ),li' l d;,I I lle iLl\ Ikii wll- 1:1 tle 

~tl~uI it w ',)l( l )II ,I<,I il, .\~ I I k :ikIlt i I p i cl CLI 1~ L' S ll - illo c- r .l , I .. 12W, tvI I H CIll 


1ll1ll11\I I , iL t' II . . II1 j(I: t II l l <,i 0 111"\%c %% :ll fi i I I' , I '(I l ul i 11, I ItI; i l,Illi f A c (; (I c 

IICkI I II,( )Ilt '' lt' lo e 

liilii,.l N \ lhclkl lo ll k.it I l :,tll 

I.(\ \ I;I I 1l IlIi1,\.! l~ " l' II ' t lhn 

lil'.L~lll,[ li<H llci. il I' kcil,.d,Ilcd li I~ ltCIIIw id 

I i'll 'dll Iw 1, l k.u i li ll llihll ! I, k,t l,,\: ,iIk c c.I l. \%i eillcol~< ,11 t i ' jlIi t uIii l l l ;ll d 

1i1\c' tl mul! d, lcclim -l C'l .cx :\ It~! l' l 'tWh v, !t1, 1 ItI 1i1 1 d i II l' iImli,..'t l .. \ l l l : i;k ,c fa.2 i
 

lCltI IIII , c ll I, m h I IIIi lilt'Ill ' cltti l' . eu I d(Iist l
IlI l lI l ic'\c'l,,i: )t.('tillim C I2l, I I L, ) C'(I C\",IliciI ilrti 


Cll~ lliIh11 W I Cu I i IkI I III, L<ILl,III IC 1 !p c- t.i '.
'' the kC' \ , l Ihc .. c
e.,', 
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The p1flel WiIiSl t 11iidciScoie he LCeNSit v which %votuld permil carrying out these recomijenda­
tol"gove'rlmnenlts to cIlact (le elimIihiii lecgisilation tiolts. 

Paniel 5 Irrigation & lrainge Sx,,tcjj Member',, left to righl: A. A. Mahmoud Elsayad Zitonn, UAR; N1. UArain, I'akislan: Xarren J.Leath1;I., I urkev. USAIDI Adrian K. Logg, Afghanistan. USAID; Leo Nistrofini, 
Pakistan, USAII) .1. P. Naegmaina , Ilndia: Redwantillah Shin,,vari, Afghanistan; Mohammed Wali Audin, 
Afghailistan,; Amir IloInshaaug Sohaie. Irani 
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Membership of the Panels 

Pandc I Fdluatioui andl Traiini Paniel IV' Irrioation IPradces Research 

Mll A,61V-Irrigiuikloll elet 'ISlsic\ns Ilriin. 

PaiiIl II S. iii .N11111l IcclStAIi. nI Padr.acticesklll S 

NI N u I \ .11(1 i 111 A.!somlN m AIuIi11 Aiiisi~d /jtt)JiiI WA 

13d11C1~~~~~RIIIAI Iii(i'3.S~tLI 3)1 kiiRealtihpIII'I~I 

M. VA.11111.Shapoo 

ld(MIjl dl ,LS D 

IIDang Panelc \I Irriatio ytm 
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CHAPTER III
 

CLOSING SESSION
 

Recommendations o, Executive Committee 

1. 1 L"i.~\\1 \I V , I() INn III wIcmm i m pimcipIc 1 the "41S,1 A ' (R I/ 

i)§m. lw l~l IIw \I~~S\ :1wm~l Nill! mlt I1(i )h i 

PiKIImiL.TI 1h1 I LlL I lmIIi l I ji!1 I iL tm Nhi Il(IIlIN. Ill tmm. I i~I'lII c~li: \ Il j !L .lN m~lim 

1iIe*m ml mdl i'L th\ Ilcc it III I ilL [ i c Ii) II lllIAI. L l IN N i i mil 

Iii ImIml ImmIIIIM,ItIII' ill(iL ILjllli 1111C IIIL XI i (l~i 0,JlI 1 %\1111iiW. ILK\SEMINARtl 

N BmA coiminni pli et ,o 111 -42J mi 1Il Scl~ cII,w ( 1,111e 1e Ieith ll ­it iC 111 1111 11. IL~ im I it Il lK 

plo h ICII I ()*lit.i SAA t III. t' I 1 S.-L i) 10 itif~~
Iii~i [cmiid ;1;1 \I me 

ill~IiiiI ic i ic IllC lill i me i mu i i . mmlle mim~iis emmiiemaU i~ccl 

ji imrh lin1t,1 w>cm ILit)IIpL'I IIN 11~ Imim l-.t A I mmmm~jl'Umlmmi iltIU lcmm 11 tI. Of-eIml SxEM INAR 

im icIl .otlwI l [l\cmll NIlm mi '( IissiC ni l~l~ e 
pll'im.siiim :mil clii mciJ:i m~c~mlis 

eiLI di ispo cI l 1 Ii imcm'x li t 10 ie0I jmiVtjtiiml 
pwIIiwm Rwhici oiie im Wamc ManagemII 

NIICLNI~ I1L I)IIIIISI L lL'Ii IN I i IImlI I) 

' c~mII~mm~jL. LidmmL~I~itile immllllean 
Immimimiicmim'Iiim,~~ I~ s.S~ smhlmi II 5 

ml tim mI~mIml 'mil t l.Iim~ts~i mmmem l immmi suggemm~s 
~ ~ 1~ ~ m1 cImmm\Lis mmioiiih I ecmme ndalij~­

1i' .I I d 1Im-ii 1\;11 lmmIc mIII ' S i1111,1 IClL jIl 10l llIi I 11Imcilo C,m 1 C : c l v om ite 
111C imim Ijiji~lti mmml Lfohllc Iiip ]C0IlL,21.IlIic Iehii-

V\11 ilL MI MIl ~ , II) 1I II'It 11W 111111'Alill h iieim p'd l s:m m Ip lii ml 
oImmiemm12Ii lll' M mmIIIW mICUI II I mL'I L ilil 

Immiemimimmm~~~~~~~~~~~~li t111 l.11 il Iiii.I Ed[ lie llt 1 i Li1m1dN.iiilS m minimi 

mmm 111he im~1110i 1,01111 11111 lcm15[IL Y mlilt fmm l ICI P11 meel oiml illw I'ilmm 

IN m!immIc ItillsL10110i! vI.l NWeme- kkllhml11lCi 0ImsPismmmmiC 

Al Ail l5'I t C . 11 1 11 l l 

I1:1VN10s mime~ Alemm!1 milplill 10m JItlll iIm 

ml, IIIi!lIlW~f1t' I h [.I, wi I Iscillm. I. 1114) Il ime mlim li pmeCmgitis m'sliglmi gll 

http:PiKIImiL.TI


imlpnroved waIter 1lIA(mi!CII1CIII oil the 'AlIn F')I Irrigationl and~ D~rainage Systems 

(1) 	 F'arm Mni:iag~mijinI'mo lriigatiit ibr:aclices (I Thet o! :\Mll I') I'armldecNIpil achieve 

I) pttiesi~i 511211 ii iiprv"I (2) ' iL'11211 Ai 'A"111 to tadc­dh , 	 tkttiivt' 

Ill. 	 (;ENLZ..\[ ENiiNI)AVIONSWiA 
(4) 	 The ' i1.C It ir .c valict es of ' e 11( 

J\,lc~iCI(m1(5I, lc 11 iil io A The eja b iIlw l(d n1111vi s re 

tit 	 t1l1e)itli sevilil.(5) 	 0ther i ko-c' 1)10_1:11 i (B T 1, 1 dua.' (11, o 111C be two( 

(3) OneIL tree .T ' lorit. a 

nit It''llof Ilt (w!.Il, Itt: .1I 	 tan paI' 

(3) 	 Othet i! tiit:i'.'i'iK(C) Not moreI't 11iil 301 k'iIhicaIi apers be 

(I))Pi'ic~~ ccs ~ tol ~ cepe~ alii ~ Irrgmio 't.tll''h 


S~~~tit't~~ Illtt hIt'l (2 liliioi It 2 10t1 1.tIljttit1es .
 

(2) ieI C I 1115V IIt~tIi\ WAter1 IM iltittt-	 LIl '2 14.) 11111! C',( 

1I)1iPapers Ill ist ilt? rtce~ived( by tlie seet­

(4? T he 	 I) 

(4) 	 Ii pIlllt 'litld Al Sot l o ild i . AlaW ' C ID ~ l 11 

(5)N~atIll 111 slill.hti I-~rt (utitit 	 mtid tcilili pperCIs') icpoiirs 



39 

Executive Committee Nlembers. left lo right. Mohixddin Khan, Engineering Advisor, Government of 
Pakistan Seref Ozgnl, Chief (Coiistlilant on Soil aid Dra inage. General D)irectorate of State Iydraulic Works, 
Turkey: M. M. II. Gliavainian, Supreme Advisor to Minister, Ministry of Water and Power, Iran; Joina N1. 
INohammadi, Chairman, Execuli'e Ciomlmnittee, I'resideii'., Irrigation and WatIer Survey, Ministry of Agriculture
and Irrigation, Afghanistaaa )r %.A.lvin Iishop. Seminar Technical Advisor, Head, Department of Agri­
ciltural and Irrigation Engineering, UtahIl State University, USA: IN. A. Quraishi, Additional Secretary, Ministry 
of Food and Agriculture, lndia: A. M. E. Zilonn (Absent when picture was taken) General Inspector, Irrigation 
in Assuit, UAR 
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DELEGATES' APPRAISAL 

by 

MOHIUDDIN KHAN 

Pakistan 

ExcelleIicies, MI. N hII Ill I All I. I l Iij, dit( i-
guiSlhed dL 

1t 1, 

te e.Itt,',, 

Itt iI titii l 

tit~~~CC %lIt+ 

Ilh.'lt.i'.l ~ll' tLzIrC11d 1,11 

III'-t' .IIICCH l .,)\10h,. 

,)I l11 ilt.i +pl l lmt+ 1ICllI 

.'\'eliu i'tu pi iithuteti'~ l 
wh : 1 Itir t iultlC ;ir'; eviijiI,+t 
v,o m) ld k ml )i , ml',' t l I > p ,+e l 

eI u+...Thie. tli' ,hLI 3',ileu,,\s, 

TML1he 1M, lt.liiiiIit 
whule.' it i ie ittl itt'. 

111Culiv I0bl. 1 it' Illlhk 
l0- .i Ci 1 Mt. I 

tI-ieii ti sititliI J L' Itl 
lit I - it 'lit 

I"Ou la l h 

pi, l.seltsi 
it+llel. a t 

r,+' iun 

iu' d I..ltllll l"DII-d , M; JCII'CL" 

l !'t C'; l+h.'It 

:plI',i',l 'it tli 

i S t'll'., ,.liiSi,ti 
l+;d ,u . f i.t+,','i litl 

t tlll\ 

t'tt' t t,' i tledt) :Itilh 

illt e 

i >i.Xl\ 

tt . 111CltI III 

%Clllill iS I ll lI. 

1, ll.' 

t ll 

I1!hCl 

+ lul, 

tl 

l ti 
.;nt' 

Inl ot It+ le'+,+'lll 'hC+. 

i IS.C\ ,'gitiIlltl 

tl hi.iii,1 ic Cliov ()I-+! i,'ll ti~ 1)1(1 1 :~tl. 

1 I wA::l,,u 

- t 

i l t'lllfcht'ctli. 

' 

l " tC\Tl'+ IlI,C l V ,+ 
)1'I+l Jlt i,, . \h10 , (dt th1L 

11Lt)()L,i IJ I I'.\;I0 IIIII) ICI I ieIIcm ) I CO I IIt Ithm 

IutithM~I wIiie e'Mie.C1iMI. 

lltlli h mlI .2 tlu li'tc' cis , i 

,.	kll mid 
ll+itu, ht Cl ,..',. 

jiIC (i~i'io,, W 

;IIiei c t l 
\illl litYIItud11 

()t lil+' O~t~ tl<.', tt Ill'.'llbt'l 

h;iv,.. t ;¢ pm~Ii 

)C ' 'ttllI L ',,t till C.. 

\c.l 20t tc'ht1l1 

:md dlm,;wc :l I(,.,hvl,)vl'll 

t 11).11Chu ,lt+;i 

e ui .'pleii e ,iiitivlllt 

i lI t.eIeIiiciI.Ilec
ll 

1 CIt l~wl ctu l l iv at l , ed 

l'c _ ,' ~ S "lico th, 
it,uC ; ; 11 (M l I, :-,tisit 

i a I 
i (' itl it'Il tNll SA 
\%M l Wu,t)tH'CCS,; IlI,._ 

l hiil. l ci ii 

lhilitil 

l iil tl:,i 

I h i I 

u 

",t+;llillCil 

IC ) C+-,' HL+'d :11[lli, 

; l tImpci, , it)(! ',I\ 
# t l l l \ t l l l ~I 'l,.-u l t t. & S t u l l c ( I t l c I .c ll -i t l titc \ . u .! t 

Catl Impel,'..l:-S vVv t. ico i hil- .d;i L ; ,ud m ~lI h 

tl'+ tld Ic'sc:;t1c'l. TlI ' li\V I',;IIl ICI. (11" 11t ;l'., C Ji"(1 

II1lI I :I 11t:,Cl il Co ilHl hibt lot ll 1() 1l1C i I I tI ll lIIICtict+"­

ill thIe region. Thie tropiCs stcctcd I'm the next seminar
 
ale :w l.
c 

T he fi+eld h lp, t]lItll'll it irlIVt)ved unlavoidab':le 

t IVtl over mlt 'miIll l wis very well; ;i l- distauce K . 

p ll d iIll e xci.H lue tl in li/12.. delegatesm kThl 
',Im: tcd (lh. ic ,i '- w\ilh k m /l timd Z ',l.it d r',tnape 

,\'n, ~ li 'lI 1111I r l .IcI lI ()11-l+ llt() tlvo' It,:m Illd lh',m 
,'I l Ctov,.']\' ()I l ih I)1)LIltcli\'it\ (11 thIIN I'CtlilC I: 1)jd 

Thc_ iic\l ',uks ,,iSlICL ;v,.'re tile 

ti 

llhl iv'lw id 'ive dheeii vell tll t lt!. W ahlrd 
lhi f i ch 

t lrhii div miisl (1:l 1, ZAiIi.h I it l I t'IIt (ihpliu.'e 

0 1 thi As d ', [lie l ne;l: Mlini l ie'ir
I a .i l. , ; l l. M l , 

li vi'thdttlwh ichIt lh'cill ,. 
aiitiii et l ti 

:iI m lt. lO l v c h ; d iv el'-i( ) t l d a l l 

i',,et h:ve\',CC Co'mpt. lidW e c ,ardIc,'''lct ely tact 
i ll ifui t1C
enle c uil hieoanld 

hieul et tlrI., i. Me ullir,r, 'ft,, thi:eud their 

theli \ 1jil~ v 1-i v [,l m~tl'! l' t)(,tleo. hils s.r 
uI t li e im. i'u'11l iti ;,i iu i l aIli deIled 

eIICitit lt is eIt A luiiit imi ah'.m it iik ('i t ijvitittee 
t S it ii'. .s­

r ii i e i i. ltl I tie ,LiCtI hugedthk of the 

till uIsI ti.'luill ii it ivl ( tlee. M r+. liunk 
N101hJItll1l+A iI. Jlrld VII'Iiuu, ,.\1',1hlll aLut+ncies. anid dcle­
"Ac-." w'il\vh w' Ile ic'.t. ci lliilt :t . Dl''t'I . IBishop">Il,
 
t l vit~ll It~lc ill th..',,.'rri ;l:ll i ,,k mticid;ice dtu irig
 

('11tm ut 1N,.12:t+, ,'d ;Iv il~l,:le+. l% \l l h ' \ d id l/iM 
101 Ih,.. .uCC,..I, , (dt IlI,.. Neillill~tf. Tihe. du'le 'IClle ave 

C(') l l l i lb t t l t ] , l l t otl h .. 
tti.!ts ..tL1:u:t1ut jldd;i-i 

slllill~ll" wvill ; 1k,, ,cmich 

t t c c e+ s s t ) I , h e Sem in a. b y+ l l ll 

l) l(IC tl ItI~ 

(,,it kiwlte..ldge. "Ilhink y oum! 
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RESOLUTION
 

Prepared and presented by 

M. M. H. GIAAVAMIAN 

I ran 

lo'neies.I OIj (Ilisl iI gi Iiih d (IIegates, aLi sc. :111d1 We Iimive :ilso to exlics out tIh lk\, to 1l10 R04v 11 

d 11C li hli\42 j)lxiIt a, re leaC~Slm:it dehighit tlie to have ltiI M4V21ll llx)ltel ill 11l0eA-111111:11. 

sila071I ill it% lto C J1 ,o vICliel(\ n ldill v 1t1it 

At~iptu.lIMT C111l11 !2ii\ ettuit.l 11C ln. ehlih Hlk lelohilhbs Isls:leel'C. 'hIe A 11 xeeiitive (ommii 
helid etiellItklic I (d K'mi lii ein.iI h teeC I is ge pleas li1 lil tdInt he semiart 

aICII llstiecesstni i WC MCoprs Il lrtdVCj111t-ln s :iiC g;itititde11 

SIitliimit i1e 111 )p p("1t1 1li lil(i ( 1a~\ Cl11.,1 11 0iies Iio r N lili ,d ill . H sip ud (i h SIl 
A111ettdi slIelejl i tlie Jeleutte Ii"i e- p I 'illtiellcthey havelldone 11 makeillsv semilar a 

(111 Inivek ileestiiiteuccii fuhutop1C ijidldli esei IJepl :I collls outi2iil andi 

Ie ws Plie, l 1421 i 1pp ~ 
all lt 1'.us, k m l i1111 t eot:11. 11111 . 10 HCle(il C iid k , r is o - d o t e S I 

T 41 hul i'inss ~t,]i l'c kit to L oruse. jS fo lc i iiiall'.co lfi 

http:iiiall'.co
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SEMINAR REPORT 

by
 

DR. A. ALVIN BISHOP 

Tech~rical 

Mr. Chairman , ex celle nc i es,dt!c .=L ',tmli 'dc,,'e l,, 

w orkers: 

ItiSlily' tIIC Ito11l:lle epI)rI,I)leJi :1 ',L-11111:1 

The IllidIAl'lii I'()llhl ¢111inal :icliallo, 

h)1m111n I, c igo ;iA wu ' , 1huCt:wl, ), A IkcI l. \\,'hcll 

I{ Ct~c ' lll c')l ,C% lllhi L l el.dl i'<,('t11Hl 11 	 )IIIitli-' 1,11 

IIIC SCOI)Clc JItlt )Jlt'It!j\L',III] +I lIltli' 1 'Jllilj. III 

1:6 111:1YI dlild \1:11CIl (,d1!11'C HI I11,1d 1110 l1l0'Allc ill 

",'illl!" IllI')'l ]I \I 5;\ ,('111111lk'', [)It, 
", 

I Ili,(1,Ili I: 	 dtCH 

Ad vi.sor 

icm'.I that ()ill, w c and hi~ghhinlc intere st 

"( It mi "-()!- Zi:ll l ~~]l]l
~'l llllol ll \VaHt?lcl 

I>sfu l jilst; . \ m t,')I,,the'Ilgllli.¢ ill.,lt eil'iet 

hI~iC' ICSt tOLI-,.Weuhave hIl; tIc l ' 'lil.lillic l s~'ci[d Ill 

OSSCliIIIAIly 3 1 110\l lr'! kl,'. li! 1101t' :Ilie I it,,.C%\11W 'I, C.1'. 
he Iilmvud A lll III \:lLu.' 10 1.,1t11ltoif';l;I.WCd ",]III 


1) J'J(' C']l dh'<,.I!. C"-' ~ 'IJMIcIL'll 

[lll 1)1:lk C I 1)1:1ic . it ,C;illIli' 

lItLldt !,) (111(Wlil\ J1111l IIlhk , "t, 

tlllllt I( 
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!' Ictil llii!p)[d.llt'lll
 

C111 itI llt)V%'o'L 
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del~ilcti liil fll I~l' ';c'lll;i:Hl u
I' ilIia'lhi v,:< ;iIC'l I:I lt:i o'dl~hW1.1:1.:11111Ci l ,"fI0111 
lIlead,ilII C 1 011C. I i III.c c \l i 11:,11N',".l' II Ih 

dlelqm t-l<xl I It'll I 1111c. Il I It\'l icl llil'-s;llh! 

dlisctlo, 1ll,'Ili,11) l Il1, ill N,v! l l i ' liI~l tt.! 1,, 

\VC' ~tlY il . [ ~ ! ,p,ll c':ill,:c'cd wt ihll \ l iii 

to ,,l!lt1lfllm ill l wII, \\Ib+!k ll c tLlcdh,w" 

p hl,l/imil wl ;,.,l, i, < h 1'' eilt tll ;i t l,u 11 Id il 

ItiI 10'd .' lilWlI hd'io 1 111/ ,I\it\iho ItI 10 c 
I: III' icI ,1 11 :!i 111,1ill\ I ill ..ldhml:,!a t','ui i, lhtu[ 	 , 


A l ll ,Itia !11111 i; i iI JJ,1 

jo h 1 !i; ..lmI I l! !il Nl. 

W1111 Iil :i l I l! <.Xr 'll ' 

A['-'hl iii:4
li~',l'tl ltlc! 
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C'xw m~i w i~ll llilli )l 

.,eilii i . I I~hu!,\,;ill I i 
\,'i~~~~~~ 

\vo v"lIililll1(,l )il N -l 

i i_'1.l bh ., Il ill 1,' " [(11i', ltl 

.,.v,! \ tw C ill,.d	i)"iht ,':l< 

) I~ ,,C'L!\Villi Ih,';.,,Ik 

l. ic'h11i)~¢IC1i, l<' 

'ot,lih.'Cc',',tillitil!t I.tI llH 


l il1Ctf1tI,' h iv
llll ' 
tril sk 11:1 

i' %' 11m:1I6].11d; 

i III;!lllpl cli lt c'iillim li't h.%llil t h s itnd 

lIl lHl W -, 1,-C Aililly
 

mili 

lllc <' ,' ,. :: t i kli~c'cil t'i<q uirlce llt o f1' 

ik l m :111d!, I t'tw,l l ( I: c'. ,Alpllhl lii h! ctw) , <i 

il11pkl,lll d~l'n, ,1 It)tihlwith ill'iW'.l­mctl\ 11)hi11 11i1, 

Ii : r< ilil\ I ll , l ~ 

,,l, 10 .,iti,,I '.I'. ! , , ,,,!;', :,o he
 

II)i l I ' ' :ll~ dl~h 'ilt Il o'i">t!!l m) :Is Ito 

.vi ;;... ,;,! 

l Ati<.(Ihiitl'l!liIiXilll)l ) icIhd ll M1,1i1-hul11id 

1 l t: .'lillill:11',. ',C;illlCtA !,Wn M!i, lilt"tClc',.!;IL 1i) 

I(i .11ii~1j lj'l O I I '[ Ilclil %C11, lC <l ime~illl11 l IJL l ,.',.!d 
C -,',it10 iilt t0 il 1111 J 10 i lWl 1110 I!1!i i l )l111 ld Ill:i,.i- lI hlho 


c, op\e ' tl-l!.',It lh,111 'c l. , i,
 
all I€IIl'o'l\IpU II), I,')l:I Cllhq
lh "I L''! i I)c .)Si 

(;l t! ,' h !l ii ''l icl: V!.'~ 1111V M g :l , Ic" L 

hm d :1 Il; 1ti It'll , .Il \V.'c o illml' . hlx ',' c tl!u~ ,' 

Ihall ,( : 1il1: il¢ , III h)11"oI1):i1111l 'l;l 'td "." Ii ,))~i~ il't ttl :I ;llc eII) I''hI I ~I I I\c I< 1.hllC 

d :,cS ..i)/, I I i! ',; 11C'C'l 1l 11.1 k,Il t< i~ i, ifl(d1: ,,h li l : m dllall o l'Ii-S III hC I hIlld W M 1l'l, 1nd 

have lldc c hyisd , lim mn I wll,Ii ) 1 l- ihI 1-i ,., 1l ,11li lil Im, I I ll [I li li oilm o 

S'.;li101h ,0!'1 " .il11Il :;t ,111" [ "l;I I 1 1 \1l 'll <Ill. l l% lli I t .l I
IIlll',[111ki)lciuo I)
 
'I ,I 1 lic1 : 1 i (I i I t " iI i, IlI ' 

k ,it,\, !l-t . i t 
,
1 
' , 

l i,,' lu !<
l , IIIc ,' :i t,, tl 	 il.I ]k"tk'L~ih i . l,l i lnwuSilllcS,, ckitit\ . A I, 

tile :il1
 

duIii i d Hii)f i , Mlid ,1%tCHlMIll- ~ lL' I1 


Ii li,1J~ ill lii'Ili' I," l) iliiIl CA<:i I "tiC111,,1ill 

lhe
 

;lII'J1 ', i~ I'.il, l I ~ k ' II:lI l<IIl
C' ;1 1( 11i '1 )i ' IclC l li IhI I I l'i I C. \ .% ,'I" vw aptp oach the linl i t lo lofficially 
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close the e4'hithi NlFS,\ I i.:ilion Pitic'., Seiii r, I legion. I believe Ihi objectives oh' this semlinair have 
think.w wC%Vill ll M11 curt iI! 11):6 0Ttt'htievebbIt teI ebe ull Ii'eli., I .li: ikyou. 
"(0t1-1",iin \\:Ii.l .i ,i,incuiii" in tliuNFS,\ 
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Closing Address 

by 

H. E. DR. MOHAMMAD HESAN RAFIQ 

Deputy Minister of Agricultu-e. Afghanistan 

1 . 1 . Iw I ,I II c" . I,idic", ;I ] I h : (\l]; w lli I ',) Ill llil d I ll c Ih l 2i h( 'hI IIli.t I I; 
N fit)- luI'-T ';i P;11C vel%g'.'lIII;'II!',.'lII, U%hc\ lh l thldi (1l111C, ._() j)J. .' T oC 

l%!di Mt i ,Sdililt]i-kSl \tSl\U illl ,) :llll CCOilltl­

ll i I i 1,1"- ) l t i 0I\ClI I i.. 11iill l t) I IIIl, di i llL Iii I l",i ii 1 lIhI- LLL.SIC 1111l1 %iCi. 

F i sI I iLSN, I IlL iiLlP il III l L\;11 ;IC.lh.T , L , I)CCII iih L'. 

Io l li l di ii'. I l ill : 1iI ,'It , I l 1ii ii VI Iii,110111 I 

ckilIIlIlIic i I I I I iL>i iI Li vi Ld lii L\i Iti l III VijlISv 
1, A. N i\II'vc I'; I\i) hi,I , ,iiIiti liI (I, ,il'< l iltI L )1 i id 

, l Iit . ii. l ulmI MiI. I hlwi l lil.'d imitd 
'iI"d l l llt l w il lIjiv.I I , t li - -111 \'ll c 

.;i,\ I 'l mi h l"I Ilit I i I l'11 1hw 'I ellIi i k t i I,'llI ( ,, l.1IIlul I tihl lhI IIII e,I,illt i I ill It tl II ' 


O ll 1I L'IIC I'.11ii l \,,.'I IIl.' III III II1t
u iislk it l I IIl iji I'-ttl I h I IlliLtm!t (h!,1 -'I 1lt1t.I I li Sim,
0 ( ldI ,, 1c , il . Ill ' 11,> 1 
v,..'l\'lul ,,_': l ! j!1Ih:,,,%~\%!ill w ',: h,. iI' JcIlh,' 

hII ,L.O it iIMdi1,.p1 IC I1 11 ,.~ P1'tI;,11, Iij, I.,.l!II 111,",v, 1: h1,llII tlhe 
u',llh . 1:., j J. ll blhill,,d Ill,' ll':iilp lo'll', ..


IIl~li e ptl l. ,, (,1I ll'll; I , "C',, ,j,
u. cco llli!- ' 
well.'1: lh, il \'.,lI ,uc, 'l , 1110 1 i ,li. , ,.' !., I t Ill (11Jd . 11 hi L l, i,iN ih d
 
I Il'Il",e hl It, -11,l I I' ,):<Id ,, dc.k-'!.'Ik-+i ,._'-,chave
10 1 ()11 ', \1211,11 11t,1 11 W!l il wli;111,. t, :11om,Hil \,,h,, 

I',, il11 o l 
111Cil,.'III0,11I ICh,1'111 ' lt , [I.. I , I I Cd.,IbiJit,]1.,uII , , \IIlI tlel 

\\':Id ,C Of,',,,l.\lIl' II I, b I,''..Ii11\,,xllllc ttI w h c [ 2 cs 
1 \,)1 j<Ii lt: 

d l [IId~d j I1 ;11 ),:,Il." I l itIli tII HI ' l ;Il1 ' t'(11wil1 I dll,.tII Iw ,.[ bI 1 l1" 1;IX fle i SI D 

I',k hCH ", ll'l t~\\Lwi(l.Il \ i l il lo C Il, tu'li 

11 'IC'.\( "lu t[tl t.':.,cid F h:,v 1. Iht h 
(d\(I~ic" II) I i- II,[Ihl Im l i 111dl IIc"- tllc ;h I t kI]Ill h I Ihvii b wel 

(ICII)i i,,l, c'qI I C W I ( Ihe , 11, 1%l.111u1(I,,uncm;ill, :,iv 
|,, I; d 1v:11) , , (I i. i ciuc c i l hl 

he IIi,I ' lll, I!I i, 1c llll <, Ic,';ll.IIIV ~~c lccli e lit, )It ' I it i'~e ,, l Ih''' 'lv\lti, 

"cllllllill ih e cl,, d . 
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Summary of Observations on the Irrigation
 
Seminar by USAID
 

by 

DR. JOE Mi. MOTHERAL 

USAID Afghanistan 

FXce IeIICieiS, '1 l %ill 1iii tl id I ii trut :1 his c iticism 
dtiI~t- liom Ii\i hackgioii it as a ocial sc~intist. 

11 is jll Iilli I t)~ heihit Vii 1 itheKiliv'ilIo .1pki Il I\ %()t \wi.%I liIplelllId IIM dcivc5 h-ii 

11m\ iLL iilick t (ii)ILIL lpiiciics Iliii 
IllitII1IIlIeI IliWs dill~Illl I)WIlltlII :ilt:l. \01 Ci 'C ii () I ItC I wishtia:iticu WJILIi iLlll1111 W LM 

IiAc iCjIIICLt 1 
\ ul ICIVC \Ci\ WClII iiitLLCd.A-) a1 Iht a lt111IIWiI wCIl 111:11It,0 1A )IC iiitllli Ai.LCLLIiI)isdi­

lept'I l 1;s ll C~ c , l i [ Il h i 1; Cd . Ii~ l I tt't'5 I ) fI Mlit't 'I' e 

l'' ILVCIi!Alldl'hLii 1 \li 1 i \hL~ IL L ltI l\ Me 

Lii~~ tl''iiIi ~10~liilCl~slilt~Ll [ i li lit ILLIiih ~ L i iitlC,( I 11111t. lI. Iui1l\ d.IIiflLL W A 111(1i­
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miain Irtjsl of USAII) iFsistFcc Ili A\IgIIam~staFF. a" Inij/c 1). [III, sC'jiiiai, ive~' IeciF FFIllI h :I IIIIIIIc
 
well j" II ;Illh cm ll i n h ily ilIC 'IL' IIFIIllk CIII ICL 1I , M (ll hoptis lIFlc
i 1111111', lcg ml quleF (1' dlC 


Ii eIic 'i lIII II IIllllII-pIIPj)"i [11211 c.j)IL'v.L(. OJlLe 1' IS llm hl'i m1.1id I ~t
IFc,FIIIIF Lift!'L. cwtiN 

p o,1Ie s. l d 1 11[1 d i 11, ll l lo c t I OI' MIN1 \\1FI h. C\LIIFFIF \CI 11 111CFF itjill i lIIMt 

FI 11)W 1 l~F:I lI 0:1 111C (I II I. li p ] cI 1.1 11Il u cIF 

1his~~~\FliIIII~~ ~ ~ ~ Fll~ FFF~,II~ ~ ~~llIFFIFI .\II.iFIlL I!W I 11)11 ~ ~ ~II Fj.I~ ~ illNIFFIl', Iipm: l il 

11)11F 11C.1 F "lid. I I~ I\ II(' It ll . F I1'Cil lFl'III F .I> hI I I 11k Ii CFFi:F IF SIIIL2S Illl to 
til\L" 1 IF).FF 11 1F lIii [11F. II \FI;FF FIF.il F\'1'. IIX'Fdl(FI 

%0 J ' 1 1 11 1 J I 11 . lCI IC*FFFFllFF..RLF.'.icA' IcllliL i L1F2 '1i1"11FIF;I1 FFliFIi sF() 
:\2FF FFi,; .I II' II IS I IFIMF I,,lIIII Il II II I\ ClFcIFI 17FI IlI I i ci tsII I I I \j: 1lll II~C ICS f5515iFFL 

lIFFI'! FIFI.FFlll'I i FF1111 IIFl~i~III1111'Il )CCL~iII. l C FIIFI FFVk1hF V IF~lIIiiO Lk\\I ~ I I III AkdiF sFF.IhI1 L1 

lFFs.F~l.Il~,II IlF Cl. lFIIFL.F;! IT I~ll FI\\IF~ ~ 11 F 11' \I IFI I dIIFIFiFF:FLI. ILFIIII IF! illli 

,FF.IIFF\. 10 ll. F l c.l l F h\.i~lk Fl I c, lLII i hIOFlill I I C llt FiFFUF C m 

IFI;lFV RII clllcl IF IlIIF)if Il IF. I)CXIIIII1 11 ')11 O~ ol I 1i m, c 
iFI \ 


1111N. (1,11 Fl Il 1 1 ,IFF.FF FFFII1i'mII :Il .111,1FF ILIL.1: IIsI o
d .II \ IF M A . L 0,111) II Ili 

1FFI F11VI 10 .1,. i ' It;.l k iiiiFFj 1FF1 IFjLMt sLIi 1h: I ) mI .F II~lc h ;111( io ll I Cll-Il III \ l II~v FtI lut'12 
IFIFI.F
FF1 SFI, ilIi A'.~iIl.1 FFsIF IF.Id I c ll I ili l IIkIsu 

111l.%iF 1I ll it 'll" liliFF, IIw I FI II1FFI'I )hIL~LIfW 1 d I. Bih l d N l 
pIII 'F 1F11. 11 1 1h1 I, I ' 11C 11,1iFFl'l 1- F liic )ile dlitLL s1)1.1 F! cc tl, Ie At) make)F ou 

AhiankiFFi1FI i huiik all of! the coniit r it( or it toIhis 

II ICI., v;iFFIFI ;CFl, IMIC I. FFLLF i s pmIFFIII tl It1 IFmF F1I ll)v i dioile. 
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CHAPTER WV
 

Country Progress Reports
 

,lrrl ; lted ag ic u ll tle i, th e.' ma illsla y ~ l' il e. I]l lt b e ing, u se d wil,,'iI -ar~ el'lic i l.'i,..' mid i mlp r o v\e ­l 

,'\l'0hml ccolllolll ,'. M olle Ihlall £5 pacci'u ll o til e I l 
 i l-':Iliolll m ld on
 

ptoP t l lillml ll ()I)I ;Ihl Ih c l IJivil i , ftl l l , T h e t i\'li 


ih-l- sV,,Ic1l.ll micI al,ll yields 
l cl ' p l c.'.¢e, l .ll llv 1ed : lI,1, IIl) Ir \ aJ~it s of , th e 

ImIjl ]11II,\ .ltl '-lotlI- till kiIll tll +'JildIl lI"IIm- c'IIIII\ \%vIIII)IIII)lIlk pt :vk.lc", c\Iv',_uhIve lot oh~laill­
e li l ( I l op l ilk+ f I'. h , , . l ?i i ', ! N + I~ IoIt l ,. ; i o ', : 11 1 " c ' [ w l l '.l l t_'l lO lll. l t >.dtI l it[) l
 

le>, il It'd III I) ' I I Ill 1il lI Il,.t I2,. ,,lI" ilkI iltIII t jl(Il IIi k tI~i'll ] -,c ILI ].,.
 
p u XIMlC tII I l',i A\ I I'llt i,[ jild (If,, ilf ,.;,
l t I ' J~l I 11 

. millnitl hccl,:,t+,, p:''ltc'lll\, tltnkLcl l 1io~li.l Ilh,- IIII',I lIIII)ItI Ill ,',+'l I\+'ah: lilw Iw o> 
D~u e i t , I l n.' i, dI :i<],+lui t cli 11 lci :l l i c i ._' II I t h, o illi 1111 1m l w', 'l c,.', (d w hi ch :11,t( u l m l -h atl f is
 

h t+\,, eV CI l, t, +' 1: 111d Jl ' Al U l~ v ; [ + 
 i l 1M1 "+l l e \ I I1.1 t ll mi .. l (11\ hl dmc' l ll iX,. 1ll 1Il) ( '+; t l m~l ml dt " klw al I v e'l s al e 

CX,. hlt l Iit , ' ,. aiV [ , i - ' ,l ] l l ,' t , I ' , llil li tmu 0;n , w t l I1 +?1,. 1 l( k'c c,l~llc, . IF wi p'l l i c h oll J." 
h c',._'l~llt~h. ; .Id,+',. t !(l~[ lHIlItO il.ll l i II t [ +l~ t P{ic't . ciII lla d 

" 
A' l!-!hllll ; 11 M 111,W ' %\V jI(l'l It') Illl et, j1C l ittle.­

,11:1I111l ,,limited. Pic. :11,.,t Imt ll\u,LI Ill the'lliltlk Il :, :ttill .\l?:1im mt)tl c,+:li/i!IL'tie 
k wl' :lilL..",\t(,,l ;Il, '-,I 'lv,.q. .hiclh i"ul., Ill v-ltd,_ t],cd 1,,1 11111 'lltl,;1l~l:1111 It~l t.'1> tl" ile 
hL? lhitc'll:11llll'-, (dl mici tll,%, ()I),mlit'l: ii:,,1,i'oIIl] ' lltd ',+11,1iil i'k liit.'l t ' , 


, Tl l h 0,11Cll ['it, l IIIt!(.,I V, , , , It Iu II It<. Il v '~ +: <'~ .I l _. l , q - i'q , ; I+lO IIS.
 

h 11C11't, tI \','JItd lanld 

I \ e~~l,il 1 \r,1-l!1), t Ii jh, II C, CIiI C,I 11 11 . I I1 1 1 1 1 1 CI I i a .I I 

. -()V,.'r l PCn. . j" i e Ill,\ .', Ihlitl li' C , i i tl~] l c+I. 1h:1[,rt J1111t11111W Illl Clu, , /L c 
c'lo ps ()I) ctilli \;: <.d tLtmd . 1 tl-\,llt'l ,l l I I Ill .m.,lh', I-,, 
11it ' ' tl Ii l , 11%C' Ih c \ ; lli i'1 i ld . lii kl k+ It ; l l~ \ , ()I h' t t:' i I.l" , uc dd',. C, p cc iil lly w h e,' , 
111C.'c i lj jl , : i Il iW k i- [II ,' , ;l II ' tL (Iik c ( )I '111i \ tl p i ll ' i l ld c.+i l l ik. A I ' II ; il l l b , c. ,ll/1. ' l . l )i Al e l in l imc 
iecive liliiNIci'i ,'tl.l lI I +n-.'I'.l ll, n i,,0 Ill IJi11I rll ucW111._AIC't~ klldti, .11) ,'ll 

tl()Il dllill w Ilk,. \ t.il I' + ', + ) 
I Iilltht+'l cx p~mit(t1l11 11i1).ilck+l ;liek-i., 1 ,, bimildlili 

iesel+voiil: , ;imld I,;ell,, IWl I'ldIMILt1 pi~ l -+c A~l.\i~iA %,,. , It(? i tg 
--,mliwill , I 'n)(I') h\ tr ' 

tie fIll tl. Ih ,;v'<,\t.'i. pi~illl 11ii,_:l I Ii i' cc Id, ii<a,III._Ik. II t;,I il\%. ll i Ila i I -cIIcI;IIl, 1: II I Itri.~ig 

http:sV,,Ic1l.ll


those \'C8IlS w~ts below averag'e. (c) I trehiniiimi Ilvthitt-lehi iiAi siii'v of' 

ln i e lt ii " cs w ise i iiiiiili ga itm e\ %,I c 1e q i ei i l n g~-( l P e ' l i i \ l ~l i i e i i c i u v y o h 

conlintilli) is 	 d)v Plt eiiiii Saul)IC tilelet-III sludies,m ex\llL tsiiin llfFll IICll !i[VCak 01 

SIio i'Vh Sie on diev'l lli I ts 	 ( veIIIth 

wit:1()111oul ieic u ph d ill, n Ja z d tI~ iCItgL,I.,,L., IoIerkI aphi 

has collliwiiuned fiea 


let;IilIC ,, Ili e
(3) 	 til Wl I I iic 211:t1 loittile II K iI1I.lIi'~
 

limui tile~i~e (11 mned Iii: tlle
I our.kl lil PIi1111:1 

NIiuai lillli. 1Itt iilli. ll i l I hits IISC1 I le l u thrt-leOIi. t Si~cmi 'iIni:I mid )eiii e l~el. ielau 

SOLSRESse etiteiAhni ie tni ile uiihu-hiia 

pitelw : tv beenINA IJ~tlmIta	 1i (oi:it111/t lie' 

h,O iilied.n 	 \iiah-i(2)u mtii leeii )' h ; II :I.\I LI IM.~Z t OI K.~)J 
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bloligill llilder Command. (3) Index map,, ill and Chmikai to 
SC;IIC Of I :. (),(100 Alld I:Sit()() IINVO I)CCII I)IL-1);Jlc(l. 

III vc lls Im"I, jcIi;iI pholoolaplIN :111d tile 
makim-, ()I'LICMIlt'd I0l)0!!IJIILICJl IIIJIIS, (A) "1111)1;11 Ill )( c1ccIlIcA "ImIldim!" hIve 
aild (Illillill!! 1:1IIIC JIC l (It'lilt' I)W IMIC(I hCCIl 111MIL'. 

stk'lo-

COMMI11C CMIL1111"ll", :111d 1)1;111 IIIvC ('11%\Clk11I\C hk-CII L'IL-C1IIC;IIIN 1()g"Cd.
 
hecil omlplcicd.
 

(611 IIIJJJ didilICICI IMICII(IlCiI h) d 
Ill lilt, 1111111C, C(IIN 11101,111 %wil, \vIll 1), I()I;iI dipill I Iliciol, ml-I -)- hipc illalliclol 

:111d will 0I Ilh, Jklllllc": bOICIJAC', I() I(II:II tik-I)III ill I IIWICI', INIVO hCCIl 
IC Wkl. I h ' lit \ IMVC.11111 1 ("'(1% I I"' I " 

I IA)IIdIIIwIII (d Ilic Ah- Ilkhll ht., id wilel IWO II I I Iddi- 11) 111C Ill 11CIII Ili' , III tlit' I";11:t\%;I/ Mid 
LIJ Ill IICA I IIIL' '11111'IiLl I'll (Ilk' C h m il"ll ;Ili,;!1'111 I\'jIJII.jh ;IkI I %,,.I. 

Ii'I II 1 11 J I I C% I I LiIW ( I 11, Mill I ,H(I %III) .1cl I\ 11 -, I I I I ( I I I I I(Ill', %V heill 

I I 11) 1 1 1 C I I 10 11t I I 1 11 Itlit Cl11 Ile CkIII 111,IIC LI( I I l I'l I!,c l ,, ;I Ic
 

IR RR;AA ION ANI ) I.A M 

DI. VE I.,OP\1 I--N I PIM AIJ S 
GROUNIMA IT R lJNVI.S FIGAI ION 

V;I1Icv Pro-ress Since 
I () (AlMild lilt' Alld IHCICd' c C101) 1908 

VICI(k, :W-110111111cd IMIkk Hill I)JL' Cljlj CIIIIi%';jIM (IJIC Progress in i/ires/i alimi twd fasihiliff),w w,llwll %\IllIWIIHI'-'JICLI h\
 
Studies:
 

I ) IIIVL",jI1-':Jl 11111',I!IV()IViH1-- LICIMIC(I killd CIJYS­
\\;Ilcl 11 1%c I)ck.;l Ililt I'llcd :111d ol!IIpjC(Cd '111dle it wm lot), 1101 illk, Ihilll% kICICiIlIIII;Il itm., I-Ijmilldwmel 
l'ollowl1w IcL-kill., .''H(M oll tic Imlmllc(cl.," elcv jl Iml willel (II"I 1 :1, [it : m almlysk and 

s\ ,lem ;iil:ll\ 1 . LWI) CCII',11'). 1:111d ilC, CIC., Of 

I Jild NIJ1,101 1-13,000 'Icw III Lilid Ill lilt, ( (:1111A A I'Jimulah mea 
VC I)CCII I'd11:1 Cl 1111 CI C Ll .1Ild II Iki I I I I I idI I I ;I I I ( d IIle 

2 Belvccii Kihu! mid Ulimikm IeJ,,IhihI% Icpm l il l hC('II picimic(l. 

3 BC11XVCCII KAIMI dild S I I (d) I ( -1 ) lll\Cll , (11 Illc Joe" (d ]:Ilid 
Ill 1,111t-d III \hich. III(M. 

Ill [lie p:l"I lo% 

t ill JI 111111L 3 ) k,i ii i I I( I I I N I'ki Iid iit, "C( )III I\ I! It" 1 II I % I I it, 7 7( )( I :ici 
\%Cie iiiii 1:11cd ill I Ic it I I I lj ll) jCC j IL-AI1,1VO I)CL' I 1 1:1 I)IC tCd :1lid d I*CI I it I I I I IIle 1111 lSill iIiI y 

c p( 111 1 1 1 ho, I I I)l I' IM ICkI 
Ill" In'tili it[ 1%tile,, (11,Ill,! jm, l (wo 

\CjI,, :Ile I (B) Progrv.ss iti, irrigairimi atid land develop­
/l/c/11 proiccir.k. 

W 1111)1t, k',)Ill(lkll (d 
"Cdle with 11\C-HICICI 0111i(IIII IIIICIJI I'll KAbill- 111C 01.()(M JCII2 01 ill1:111LI 
Uh;ti jLii . w,! I : I 0I U01 I iii ip, I if \Ailti -Ahii:ikh mid I Ill'tlipcd . Aliu'llillelit 

;I)IV I I:it 11,1!,IM ',11! lJ%C I)kT II p i cim icil . Ili-- ,\ C i S II,1111 11:111Jild Ilkli'l"11" cm i ll 10 1Jll 
,I! C 'I j , I ,,, Ili IIiIi S1111111.11,111[)I IIIL'C l 113 ', h eC II 

2 t I C I I I I ',Ill I 11.'L' LI1 .1111 '2C . LC, I I )L I C'I I 

w :1 I c I (I I I.i I I Q1 Ill I I k I I I c I J I 'k. I I l I c I I I d 

wa I H Iv I cd . I:Ac:ivjl toil (d 120 kilmiielcis o f I-Ir it i 
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a 4,5M)()-aCrc ('I:' kk of1' sCLed on hc ims c:ibledrains ill :rc,CA a in 1lo c s Fl,7F, iiit )diiclion houses le 
IA, Sit, Sc, " ind Q)b. rocii 7> pcicimi Of p)Irduciu seed. Md 

Co i plet c: iid (ices.
 

8. "a, ha:, Se.lliiigs For stnl-tr,opical crops 

(1) IINC:l"aiCA1I ItI'lilt'iIl 1t1123,(000 (5) luii c work oi lain and agricuhtnial('rliJtL 

adcI'cso liln illI eel \,aried the ;ra oiit has heen
lie t-',ii pilli pi. dcv'clopin li of idc lie flafrills 

iii carIN,_19)70. 11, kl iic hmil t)p.uncellt (d 1wuIt;ill, c ttilled.
 
hl;l,,C
l)CC:1 L-011I)ICl(, 

( ) ,\ lnl;il0I . LilIr ieci (i diflerent 
(-I) h e 3 1 ,il i iei i i 'lt t o- (d d ii,ii,, ui ()+ .7 ,imluriril,,l ipp tillw'ly\s. ttrl-mtith. l (1\1-111 


1 +++[J]), 1\111"/ 
 ,
th 1 0 )"+I'' mlk, A .11i m1c~l~ ill ,. -lti rItJ ;il+thlc'd ,wid.] h eci.'h'l 1)[111 . 

A !\'lIirM lIIAel, .rt i F ', lrIe1laln iit 1i11 ti c12111-
II CtL. !7) I.'lie iti iltl l '\ lIhe Cllal, lie"If'in. maill 

,
1)wM i :,1i1 I udtr ili tenhlc bcenill I tliii hba't.'vc inl 
I I)li , IIl,lit.' ,(I0) 1-aerCltC0c ,I',eiJt Viiiillllt 'iilr\ ltrtll." meid Coiit o mi-ltli(y()-ji t, il 

212 lr1w l)r mcsr~rlim w Thili i' i rpicedkC trowrrr~I:~rn~r 
,:., Ii\CIrIre. dlt2itlrsV~ijl ­iurtun Jllnd I;i rll e tC\ l, lli 


1liiLnI Cknt lit Ilii ilinnIl ltt1linIIIll Jil. i lil rill l iIj u (Ijt'cInli rIr\\:II ul I'i' 
(ItL ' .
11 i,11 


el binu iIFitn pj, ri I thL c cotisists oh 
l)lr t M l11 li R r',: illIIl \vcnW lte airil Shikii(I) I t:1l lnsu\kI n nill I rli,'N lh I) rr l;nrjhJliC' m )Darah 

illmiIt Fr' lkl I l. i:ti )ill,- lSr1 (rIl I l tl 1001(1h 'uClill o ' Iio\VI l ICn I'llt11 F).Crll r . ' (s 1';1irll( 
I l , l !,!ii',II it COI - lin F in rl Per ir:irinill b i'k.hllicrclti . vith leiMI )1\ Lr111iI l ch ic'IiI JI il d 

iisc liiillitl 'iri 5'.lr tieis, lh 'lit , il lltuhic pwi lli i C l 
i1rrr:,It I I M I IR A. 1:1i lG+2ll \, Ih'l il..m t c 

I i 

iii kii x ,IJ ,ntI rl )lrIr c k.is hls rc iIpI tlc\ l, ir(e.It tii r)irp 


I) dlnnji JrI1ld!,lin I rr !hle.',ir iall 
I u ll i lrillir L1,',.s.u I lir i ,q , tii ject 

ll' I I I I,.t in11 l it1hc.ll . Irr I kl III ciI tmIIit Frit1! en1,Is ,iahe w ill tiSV l JIrCA 1; 25 .()(1i 1'In tt](l ssliic!) 
,
10,0)) iclr eN 11 Irhell i'td hv n !!, ilV s 'stcill 

;III.IIh r V alle\ C iIl (),i0 in)1 t Ir1:1 1 Ii Il I"Ithis'i tjI'i r1CLr >,l x nIt1) , I+i 1 l) i1 
p ii).cct, ,,l l r .r 1 l e Lnii,' I u ltroill(' :I Ilile-

I*ll n,\.1rnnnri riirll r ri.r nn 
olll I 'lie ri 

'h ii, i eim, Il a.t isork Is5i IlciilIlhil.h ; i l-trni10 h)rr kIl ,it lrllll M ilic 
bell tmnlri ml i pr i n, O\IW Pirij'rler II\C iil ( I ;Itllrt ,iinuruirmi :12 Ii rlileeli 

ilC111111 (dl " )ill ". . i(I oll"Cc-..C_'l ityi('t i l Iti+t 


I I * lie t , 'rI r rlll ll I Nr-r I i m l er liI' n;C lmmi 6 ()­rll-I VltCd rill-li/C , rrrIC 1'Cilni tl 

N in I 1:1i1iilln 3.(0 ,1, l ),pun rle cm Ilieil i il r r I 1 tkt)10nctlcr 1l111 ( ih id lve ndiII\IeICrIr'10 1P2 il 
, 


.. 
t )  

ulk t tl n n-ll . ccinm irindii'l\ 'h P )O Q li Itt,,F+,, ill il~ i~ p c't~ilt()litm, & - i n i,l )l I l l . l k o i il ll I il 

( 1 ildc I' ll r!u 'd lilt .. h10-Fl;! Ir ir I 1r C l '\ 1 I 115 C'r 1W 


mit cui.<lcrrirrrlcrinnnirtrnlirwi' iniirrieirilnotr itni 
No.' I (l~i ltI~ll llprc iuil t Ll ill1,1 d.Iji I Ir 

'\L~ nni 01(3) \\iir Iri1r11n : nnIlirrreiuC1r011 \rrrci IWrI, nl't lire LA J%111nrri work of 
lie'11Ii ilrelCml 'd 11 1 .kilrlinki i I ris.1 ennrrii 1 11,1 .111d. nirpnn innlr:r Cirl0 111cmrC 1(n drier err 11' 

11cd JItC 111" 11re r.lr1: 1 ll C- Ilk' Ild.F rrr i FI cml4", 
tti't~lil l iiI_,;,.lt Ix l~tlltiI~ill l~i-, I c.ilt 'l' .tltI11\ n. , i-+,Ll~.i vWA'.' hcc' i ll"!,c 1 , ,11lc; fl l l l teellI -ii: i . rr, !'1c 

<
II i lililt, r rrlil 1t 

stIVsienric icr cuill il'ii r ellirrrlk~l\ ii (ill I wlill. 11tic, InnLt.il " (II_ l rilcnulllli. l i la 

ctitle, cI c liic li 11 rr11in ll 1 Fuecrtli nl. i i 111iiIis l emc i. r l F l ,11 Civlci 

01ilili1 . laiIit+,fi .ui tlMnl Ii i CC p I tkms. t3,1 '1ire l. inl 'phil is ci pleted.p . ii cflihi 
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(4) 	 NineI \- v e pi, CIVl IFo the workj. oni the 1,000l liectaile- ,I' hilt! iesen)il iiidei :;in-led 

LIiVCISinll %%Cil, 1 I dlSI~hI)I "111 121111CldIikihl lill)i tl 

LxaSl~l i l f1ile power pliant Canill is idi 1ibwit 11i Ce lie ICY.' cJ lii IHYhae tl 

L-mliplelId 	 CO I)II~ i'l C k iltlI 10\IiW II, i 

22)) itiliwicriieapaelv.infei. piIw~s i s llo% coliic It'I' .I Ic) Si~CilCIIN 


220t i i olCI.i li ld 	 i I(2J)iirley (hiiiIik ik ml IccpNi~ etlofii 	 IitI ,itI; ~til], 

1):11'i ~In llkt 	 )lihk I li flcii di'M\ IIIL "HOi ICIII> 111Ci~ai lliIeii Ili It HiiCiI. 1d C d 

(M WIlicilm l I 11 Cli~ i it' H I I k-llil~lK i 1i jIp L) kihl~l \ -i ld I. i ili)kIN[ I Kjh l 

f 	 \1WIdJ l~~iik~iIII *~[I C ~ Iit Ili liI fk11id liiil 	 l~iliilki IM I\ i I l i u d F Il I ii"t hc a lie 

IIill I I~ hF Ii . iliikk kk1t Ik i2 	 11 II;12iillk lit i. k kiii. li I l wii i' iep lC 

5'(i0kkljit 	 ukclil,Iikjiiawl n lii lki ikI Il]lc Cl 111, (illk i 

kii Ilk] 

)huiN, ii~ikk \.ii. 

and (Ilkk,~ I)i ilkp ii i tt)I ikk kiiillii 1910 iBillkil 1ii lIuiilkiNilliAugusti 

u ili ii k~iI~kt\ i Il ikk~kI Nllik 	 ii k I It] it ict ii iCN m11to ives'l 

Iikie d\3d~I ;m \\tt-dciriujIi i t R ,o f i o 

.5)) liclaC: li ilil ki (I f .k"kkkkIw, lklmclid iii cli \l it(li iiii, Li ItIk~c 1 ii Wl 11tla i le; 
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Project 

Kl'i:l IPi1\illce 

Liglinian Province 

I1ii3i 1daklisal PitQ 

Kli~\\~I~l 

Kamai~i Canl 

Sthlmkmiijl 
Ilaklilii Pituviice 

Scope of'Wik Statuis 

.24 kill. c~iIaI rili hi Iit i ow 

al \cxcli ll d cvcj I'll]. Akl ComIpIlted 

CdIN uLti ,i~cJill. Ceosrtio 

line[md daih.epeel:le:ig po 500ci -

(\C% latelnakeamiCIjljjlwa\ il lResgnimem 

Nhillhli.ut tlvilt'w wismeaa Design tmdia 
t~ii t l>i ils completed 
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INDIA 

The C1.i'V~thl 111-0 ill Inidia is est imatecd to he correct ilicflitckstitit sclieditics (fl %Nater applicat tioi 
,ibott 480 miillionit cics, of' wht~i mit hani 3Q0( :tie titllotvei. ACCidit-f.\ . [lie. newv siriicgy fuor 
mlilliOii 3iCIcS (ctIOs) JCIItic v1ct'it ~ 	 i cseiltt ()III\ It?:itjlit Scif'-SITitficIct it Itit ii prthttct iii? Itliritti 
about 20 pCI Celli ott cliivmc 	ct l 1 ptCsctl\ ii'; cittigvnthe iVi ICc applica;ttios o01the arid ightI yieldling 
r'CeciVCe II'ic'ti itiI WA[el 31id iticic ;1ic \Y liIj :iulius of cropI). tile~I\ w~Ili tle 0! IlitLit Ilptis pikices 
limits oIt Idctitiol:it mtc is wichi -:III be htttlojit HitiICI ocia citiphasi fill liili/ icl I lie atvatIti wWftt ci Itm file 
ilatioci Wii t iiiiii is'. tlktiCIre. ;I \jtI(ict)Ic liccclt poibletI.\ate iolt 	 timmiiitii 

resituirce \whicl ics I)h tlc sd Ill :11 CtTICItilt it:ititieii 

tllIlliii tgtcttt it~itjutiltii 	 Itidic., 1irticcitii IS :1 siMe ie.spiiiisibitity. Ill 

oliept()I C~ecive 	 sitcs sepaiiteTil haic coiccllilol, 	 Ilt.u o fitlie iticic I. t irrigaitionr 
depmtii teit lot hanidle iiu:tiot mid iitcdilini its well as[Ise cIIILI bet(CI tttiMiaCctti id tie IesuttiteeS. ill titititi tic:Itioit sClciites. Stiat! schicitics ilrigttilng 

- sc Ldn ir ciie ttiitIJcjiic i hloiw 10 (11 0(0 atces ale (10:11t wvilti t tlic State 
cli ct'IIIIY its citiciI'ed as tlic presciti Riiig tm erancd cvet.itit Actlictltitic lmiiletiil 'While tbc 
tOtI agricitil l de\'chtilttictit ill lliiili. l~ituicIii citic 
conieiiiiltc1 it- iinteinsive :I''tIIltr:iI tolc~eluipittcttt \%l linHo ad tleiltiti prilcis mid ueliverx' of' 
Prog0i"1 With use f1ilt lt -victdilie \' trict iis oIt c0is\lop i i iclti ituei tc"ttl rilght 
and Ilicti lm, of itipitis ill trcas ss id lttlv. cithe all ii bcit wit It lie IItIicti it II eII 'itcituls. tie aIct lii 
assured illttiatiott \\:t~crStipplr m~ at.c(I'lic atli . iiisiolii ild LIIlihllitI 1CW I m:1 tic tic! level 

A piilict, hIto itilcitijiuit w~ttc ii:111ii1t.1itc its tlsc iI:tVc c hCCI (ictL! I'IitCts cotiCIuIled. 

givitg'lol~l itittitt piutttir lii et ti	 irll 1itiptiasi kmi~ tipt 

Cation tof inticit itnit i ci with tiptititi ttse iii 

inpu)LtS, lidS eci iCCep)icc iii t eptic 	 tile i dilili il i tflct itlni ittmi mit. ctticicit(ti sciiii-tii-YaOtt 

prci icc ot splciti t.:Iibthc i iil wsitet 11 1, ctill pi:tCt ice it his itwt huecti pwissitt itcair ' ut 
I hr. Ittit i .,\ suIch tlic I'ittlet Lhses \\:ttel 's muctih 

111:111\1Js ICICS Ild hCCI lieIt~ihC 1IIsC~i. tic c10p1ct % itCl I his isI1 C oLt0) C~k III~ewvith [ie hotpe (11 ccick-iic, 1:11ititt exicibivc s()iihicd itcc 
bcttciis.Ill ticle licitilc\ itlicatitti tihutAittd iswevctemt ill 	 as 

leeledIl thcrli tiictuiii tif itis fiels me It MIt tic witel ttititliItitt Iliti t large number of, 
known, Jiii! 11ic bcst ptOisiC cro)~itpitIa- I) tentI tic proecti Niii> iiitt becnitl tipoi (tic mark as prerequisites 
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SuL\chLI) LII )LLLLIIIlill ii klikII' IcLd jI II IILI. ill .di>lli ILLl lIt LIIILII I 1.ILLopl ILI'. l 

LII i pliollLI li 	 :111d ILLLI tic IIlLLid dI I i m cl IiI mlo/il w w mill Lull LI l I LilillIIIf OfIILILl 

IVlI Ck tdIIII I II1 ILL 11, I l il I ii i t*\" LII I I' t tL 1 Lp lk 1(T11 lII 1111 1 k. iilii 

LIII ILLo' littII' ;11!H IILLIILILIk t I III lu(llLII LI dL IlL 1(dIC 11111' VALLIL i~tIi IIifILIIl III 

11Ii , t 11 II'LJ, I i I LJ~) I t1J i 


Ij~IL I I ''I dl V, i 1~t ILJLI 11111 11JVIL ILLl It\ w ttIIiI III lilip
 

Iwltl 	 c Ii ]: I I 11 ~~I 1 im qtI L "Id (1 \ Jil I ditt(1ill II l I I IILI WJ 

Illt "i~L Lw p 1t 

cc III}lmLl~IuII~ II t\ l hLL li I i LI, 	 II) Ik'I I I II C! I l~ I lt I If)LLI 

L III II iI, 1" IL I 1 1 L t11: I 1 I t'lL ci I I1 .1, 1 1 ii , 11I 11 11 I JI 11 IL i L v, I I 't I LiIIi I I ILi II I 

fi I I I iti l .1 I 1. II~ II 	 11111 II I!I I o I I c~I 1Id IL 	 I I I' I 1 C I 1C I :1 LII I I upI 

l~~~~~lt~~~p\JLiiicLI 	 I'tiLttiIiILt1It' Ii ;\.ILI I1I~t IIIi I~iLiL 1li uti IrtJ 

I~~~l~ iII LLL IiIii LI lii II il I LItII cfIttt 	 I~iIik.ItiIuIL I(ILI "I~t 

I i 	 1I1il1ii1lltiI Iii h IIt L IIiIiI ILILI ~ I l I I I I l 'iI )I ILL iii IL III .iiitIjL I I il I Ik'I lIlt 

I I ii tIiIILiII( wlt'i uIj\i I cIIL! I t IIJl I k I LI tII LAII11I jL cItI 11"ti1IL iLt i.LLL It.Ipt 


I 11C tli I1 11 11 1111111cI L IL L lu Ii L ' I I I it IC LIdIIL 1t L1 II iI I tIL IL lt II I I I I I II 

L I IIII I I I I i II II Itic t II I 

li~~~~tP ti I i. I I t ii II 1ft~i~ 1l lihtii. L 

II lI IIII I Il ' II I I i'II kII ILIi I I I,I I I I It . hII iII Itict III lII 

LIit 10 11 1I 1I~IILL 	 ILL I~ILl 

LIL ILI 1\11~i~ Cti~iiiIII I iiI I iL~i :111 :1CJi I Iii IiIL 	 IdcW1IiIlL 	 IIIIL 1 

I)LIL1L1L1 i I I i li t I1 \hlli iiio'l IlI11 

N\I~i ) I uI !II 1 t1i'l I il l) '11ci i IL Ill oljiL 


It m L~:iL tI : j . L L t i-N C f~2C)
)Ill \ I IiI l Projecl Ii Hli 	 liliiiI 'IIII 	 (.ILL\i\(I'i 

l~L i~ h\LLI ilt 	 tLll LI ~ tl tL till: LLILIIL;LiiLL Iiilc \ LLLLI .!IIICII 	 i1U1211 l 

ILMIII \ fki lli'd lI'k'LI it' 	 LI lt i I lI patIC ildIII iI(I h ltillt iLcii tL ' lI11t2 LI pI 

WkcII 	 i i LIILLt i u III ci mmuLILiti Iioi Ii(-~ ull jtIt .t 1 lt1\ III t12IIIll ()II Lu l itI 

I',~i Iii It 'Ii: iIL! L Iii,l li\ (Ick )l ILII I IIIC hCIII 111li\~ I > It(II lIL LH CI ll)d '.ItI' i ltL'\ A 	 i 

CLC\ A \ Iil 111Z It l' i C II "11 1O (1 .I 	 Ill IltiL IL'IiI h~il& 

PI LOT PROJ I-A "IS 
I'il IPr(3.jtt Pat i;la IO"(II1jah State)
 

\11!. I111ili ( ti d ILLe \LLi IIIILL
clLLL )L 

f~I ~ "lllwli '11L!'iLI ILL \\;Iiti \iL~i III fIL L' LILIkiLLLLL Ipilm pI ciLI I, kwIcILd mt 

I)~LLII ~ ~ I)C~II~l 11,1 I f' I IL LI.Ilc it) I qfI LLL fil lII IIII-W\L 111C.IIIL Piii IIl l I I Illilp e ifiII 

c l 1 IlTi:ItII I II1\IL \ki l fLI' tljli~iIlc I I LLoIllLlmild I I u ti i i i d 0I LLL 1LIILL!Ii wtLitl Tis if)I 
., mII tLI I cC 1 fTcc m LIIj" lal edti ILIt icl llllg( ill LllimIL . 10011.file ILhljectivtL LI2 :11 CIII0L1L. 111111 m 
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of' this pmJci is In develop tIe Inlost suitable IVAT Ei R U S EL A N 1) NI A INAG E[NI ENT 
scietit t'ic WI ilodN ilimiiijicilleni a1 IINTENSIo* witl so 8 to TIHROUGH I 'If AGRI~ICU LTU RAL 
deiive mixiiiitnn hellcih mmll the irlicail u t- !)F[LLOPN1F[NT P~ROGRAM\N 
siiiiices Cleatied III (hIk iejill. Ini jIdlliollu Io Ilie 
Stuio"les ~iiiicd it) lie biv piiljCci SItiIClek) A\ Neliciuie toi Iasi ciiili it) solve Illi 

d li i iii tlie LcilIL-mi id le Ieji ici di.liii~ic \\':iiCI l~ 1pI Cielli WiN IltilileICIlC HiRiii tie iliteiisivC 

wielUtlm 11)ivIn l 

iliCitdlii ]ow' eestiiilc IllI 111,11 riu let c 

ITt'Nj ic Illild (I t liqOC h~~ IOCl' 1ills riteled'Il
Im ii) lie (litillibal,I II [m]'sIII 

phijutICC
cii I ilci IciliI ill111lil iic i ~ i Ii hd lieILV 'diil)Pi i icilth b illjSimpleiIIII15I Iii/ lw 1 IlN 111t!dtJiiN V-1C iWumidN ii ie ciiiiiiil 

illu l l~llv t .1lii nl \d (echbll 01iilepeii1Odi IsIOWI 1 011i ' lli­1 

tIl I Itl t Iie All lie pet ddlR.i",11j 0i~p 

lliii.hiidiu(4 N Lid sipli ies leiiw tid .ulijjiiiiI 
i use! 1u1i~ ilciii hLTIt it II 

be cc iiiiiciiieil gthu, i ciiiiielali e utility oolllliixx the heuldiic 11Mle 
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, h mipi ovl I tlh 


Illt uilh uilruurwH I() i \l L I tic, ! W 0 II e
 

fhe proegrmi Clillit tIoli)ik Nuc rip \'k'- h IIiigiI I CIii IcIllI l\ hl, hi lll )tCIhlCidI tid 
mLlIh il Li11,, Alld IL 1 i:i I oVC IIll Illl. lilt pc, 1ru'Lt tI' (lid 

) . 'it' krIC l iii 

C 1 II \1' 10 1 IL \II lll\ 11' ,l let 

flI1 SllC kti''\Cht) 'tl I I\I I\ M I C il ,irrhll Cllri l \ u iI' I v,1: I\IIIt" IlrI C Iutu Cluu(.IlIt(ICI­

,I uuilIrr Ir ,i I 11 , 'll1., L L L I I rI Ir i ' , L l ,11 tilil 
I L uIL'II uil, 'u' I1 iii'i i' 11 ! Ii' Il rI' Lii[ l It ,II " uIII1 iII iII' I,ir', L , l II iIll ii I ,r IurllI ' , I rl u1utl l 
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Table 2 -- Land tiilization at the beginning and end of the fourth plan (:iionuaiids of hectares) 
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JIM 11OLk, CI C. CLlhol:itcd ill I \\111"ll llum(Jill ;lIld Imploves 

tile LIH1111I, "I 
(C) Developillcill ol, wmcl IeStILIFCCS, 

with (life Coilli'd A12:1111SIMT1 LIXploilatioll A CCHIldl office 

I,, cl till 1k) (Ilict-I :illd :Ippl.\ Ille CollIM Y's walef 

(d) E'Stabli"Illileill (d ;It!Io-ilIdusIII, c(Impallies pollk,\ 

Of I'mill 

All flllwll )H , (I lilt, 1111pit-111clikilioll of tile 

(C) Illiti ltioll ol, 111 applied lc,,C:tlcII plo 'lmll LICVClopillem p] ()jkLl Illd Jppl1c;II ](Ill (11 watel. 

'xith :ill !illl to Iclitlel dpplied wa(el J)oliCie IIC Coll\C\Cd 11) CWC111111t, hi)LIK", Ill (111CCICIII 

ent-,illecliII2 mole Specific:ilk le,6011,.. kevloll:il milliolilic" C'AAfli"lled:lie I)v if 

to Skld.\ tile A',I)LTI', A'',U 1101 HSC Mid If,, SpoclM C(III'dittill"ll :111d \%fill Itill p( )wc I oil aii 

C I I I L. I c I I L..\ illkICIM Idellt Illd MI(MIM11011', 

CIIIC Ill lCWd\ C :11-'l.:11"0 Alld ICIIII III C Iiotild he Hill', Ilie :Vlll 1:11 (d I [cc I,, I lol lead-
Click ml w-cd. lllt-' COM dill,11 M2 Mid IMI C1111111 Ilie act ivit ies,I()'-Cl IICI 

Illd al Ilie "mIlO I 1111k, cil),L! IIt'lli ol "ovel eii'lliv.CHI( 11-1lie t I Id 11 it )wil Ilh ill c whi-Al coll lifLit :I 
lie wl ictill Ill c, :1 11"11A. I T I I c .!c I I C I I I "II I (I ic ,, 1) 11111111111 :111,) 11cS , coIIcc -

I I ( I I I k I I * till, )IIm il I(ill !'l I (I Ill 11CI I I , Ih e illh :I­il1CI I16CII I C\ Cl V.lici I 11'( It I Ill Ifli IdL'I Hi/M itIll. 111llcl Ill l Ilid bJ IL,jcl i%ifIt", tIC I'll CIV ICLI;II)d carl ledIcli:ll)ilil:t IitIli 11 )ld cl11", L'I IIll 1111 I lot] ( if k%it e I 
\V Id c c I c . I c ( I 11"I p . III II Ilit I it iliel I I , Ilk)II;J )[it h Y 11 lilld cl dll Ll lip cl\ I, I( Ill I I I file CCII11-:111 

"It!"lili/mioll . it11 1hc ( I I k'xC,:IlI I\ C ICgionalk% he]psolliellow Ill 11(1 I 11L,111 I"L, . tild it h Ic!"I I d I ( I mil 1), )d lc . I if IIll,, v,IN I1w h )I 111 111()111 d Illlc , rel-,tILl-C\IWI 111"ph I I I ml, "11,lild IIi% I, it Wil, I11C Imi". 'A;I11LI'll kk ill'i IUCI (111ill'ill[Kil", h I'aws, 
C I L . I') If(111' ill I I I C L:Cl II I A IICJ LICIIIAI 1CI S Wl ill title 
I C ,l I d I )I IIt(. k,\ PC Ilei Ck"'. LlII I will Ilc :111d I)plil itIII of' 
he C"Cl' 1111111Ce It I I A I 1 11 ILIIt 1. I IC the itt,I l III LIt I I III(, uIIli/,I I it )I I 

WJ IC I I OIL M10", , 11 h L"11CII 11A 1hJ) 
L- L, L, 1, 1 1 1lit' ITII 11.11 hOdIL", j1C 101,I)oJISIhICL-\Ct, lit lilt' 

1121-Nild ILL 11111111CM lilt, 111L- I III Al Jclj it ic 1cl);11(hilp, tile imple-
III h " C W 1 11!Ci 111111 cI I L,I I I I I II I (I C;I I 1 1111CLI 

Im111!t L, I I I I , I I I I I I I JI C I IIICIC\ ill L,%L'I.% I C )C CI I C IC 2 11111:11 1) 11 d I CS 
c . IC t! 1 .1111 A I C(I 11,11C ILII I I I I I I I I :I I I vC . IccI I I I Ic:i I m l d
 

Vl C I I J I I I I I I IC I t C I I I C L'.%'L 111 1111,1CI)CI ILICIICC . il Ild
ICY-C d I :1111 11 I)l 11111JI l I I he ', l HIC I1111C Ilie\. JI C 
l :1111 he III CIMI Od IAll 11It' I I I I JC, Ill 1 1 W 11CCL-0,11 h'Itilid h\ (11111Wd 11110', Ill I)IOCCLI Ill C. ICl-'Ill;ll i0lh, 

lot Ill Icul j lelL mill I1-plil P ",(' JC%ch )IM4,111 III 01CCI Codk.- fAli(hl d', 111 I ( I :111d Ill LICI ,'I 0,,Ila] Ll Itlie 
aild C(Inj 1111cl ivc II',C 111 11;11)11\ 11111IC It:[ IVII C Wil ]lilt Ilie Whole of, Ilie1Cl . 1111 
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Countiv. So file :Ictlvj(ic ale Com-
I)ICICk (ICLTIIII 111/0(1. \t,'11110 111C III kjCvcj-
opilleill phll!1111 1 mid mllki'lq! :xlit. ilik'N me 

\ Illl lc .!Id It) h,''.klIlA l1w h i ,I III tl illl. 

WM01 . 111'' VMCI 1-'JW', lit 1k Ollill c0dllkll, If11111 '[111 
pilh!", v_,I,,l Altic.111"ll 

1, 1h, V-11l'I i, I(, IW 1)(11 11lilt, 
ll',Cl (1111killt' ;)I itL' ll PICII 
"I '. lW1111%, k'\ph ii ii iml 

CJ ', I 1 111, 1' %Cllilt,' l d IIWAll'J', 
11i'l C I:IC k-Ill Al L'k 't.\ ,I 

It I" dC',iI.IhIL' IkIl Hi'l ctt r .111d 
ht!llchl hC L.M111MIOLI 111,1Ill( hC 
I'01 C.\CCIIliMI (1:11\ kjjLil :1:1W(TI)IJIIIL' iL'VCIIIIC-Il--
iw'l 
Alov, , 1111 Ilie Wit tit 1 .1hol it it-, , I( , tic'. idt., upoll 
pf('ict-I I I itill illl( lit!" lli,, 'l 11:111C l 11M VC.N.IL M OVC I 

A o\ J111m Iml tl "OCIA I L I k)i Ill Illd Ill ,,)Illc 
:n c.l") 1,fit it lit lid 11)1llcw L' l 'C', 'llch COM, Hlik' 
Oil!"Idl-l:l 11011 1111) ]Ill I'(' JI)l)1Wd . 

111pi lclli, v :11'[ l'l \ ll,l", (I k 'I Ll()IIIC';l IC,Wdlls-
I I i d o l w l iclill 111:11 1)[11 j,, d i'l-I imin:11 I\Clllc ls­
lilt. JIMIILIi Iw '111ph"d 11,kl\w I d ''llici :Ictivilws Ill 

lice '111d C(ItEd IhC ld 11111HIA IIILI IW 
Ilit- pel lp lt' tllilc' ) pi I I, 'if )I Ild l IIICJ MIC I 
w(IIIII od It I it, c ! I I; ( I A"Iwi'll iL1),dw . 

\ 11If I L ,.jI l ll;w ! '11,I)CCII, Ol 

\k ilci 1)(111i.\ '' ilw 111111c:11 it'll I Iiilc , 

I L- I'Lli it 11, pl , Clh ll Ill It- 1. 1 V. IC L I I -
A)IC Illd I('L11!1 I!C Ill !1IC11 

L'i h 1111 11111c,'. I 
(ill IClIll it,,, ;it I I I 1!, 1, 1 .1 \ J I W !\ d '11(h 1111c , !Ilkl 
ploccillilL-, ill ;l1i. v. Id 1:1, I I, 'I d I h'!l .1tolmil')II 

i'l 1 )Il 1111) " IWJ ICW III 
0 1111111, ill, ! Ilc l 1),dt, ill IIf(.IL"Ill 
\%l1Ilkj, it' L'1,11)11 Ill 11.,11!JIL Cl 'Ill 1111',('(1! 111,1 
Ilo t) fit Ic 1 1IL H I it, 

w[ 1% :11,, 1!1I Ilill t'j lit 
Jll,! -,, 

Ald(JiLill(lil (d 01111111till IC'AMICCs e\IS[ill'-' 
IMWOCII kill IVI C111OttIlIll it",. ildl r\ lillel 11M i()Il;il 
I IIIICI COMICCICd !!I''HIRk MCI I0WI\MI1,. MId 

atillospheric walel leSMINT.", 1111MIld he (_lCVCI(1l)Cd Oll 
file IMSis ill' IMIM:11 1111LICINLIlldilig Mid I'liClIdShil) b ' 
111CJ11', Of J ('0111111011 M liCh 11111st he C131)0-

d(W it 111C 

BOMU' 11CC L11IIIIII(Idil wa!ol is 
whi kok "L'AlCt'. L01111MIL'il I() olwi iemmices, and 
thil" I' J I.WhIl H) lilt. V ()I* life 
()LWI W". I lit W1111 it h 1IL"A 111 101 IICkl S0111COS 
d %\J I Cl 'dIjll)1\ Mid (111WI HICIM , 11) HICICAsC its 

J\ likikilil 

(II'd M IC11' 0 1[;]Its­
hj lll [I ,111,101 \\V :Il lw l l1w ilil I,::Il lilt] piL_-'X III j!()M I 
Of(lifild" Im ICL'IIJI Oll tlC\\ '0MILL", (d WJ I C I . 
I 'mwin'k .1lid mk 11it 1 11lc( )11\,"td it 11, ill t if Hcll ])I()-
C1,:-,., Aci pl, liki" I I( m dt-pe[id I .\ m] lilt,
 

oIIIIIIIIII\ m] I)CI'Wf('Il1T Ill Ill I11CW IICId',
 
[111111.1 1Ct'dhIC 1:1i IIll )d I I I Mild 1:11
101 !L' sCAC
 
Ill I " I Ill't It)II111V.JICI :1111)LJ 1 itIll ill 111111
L'IIIII(IS
 

(11' IL"WJI I'll Il IhC IIdil', I Hit ) [ dk"Ill AhIC Jilt]
 
I Ck_ 
0111111CMIL"l. 

APPEND IX H : I ) I( F-S'l 01: 1NFO R MATION 

ON WA FF R R FSOI IR( T'S AN 1) RE'LATE-D
 
DI.-VELOPM[AT PRO.11-1-GI-S IN' IRAN
 

IIll-' 1111 IMI)')I 1 :11111CM )III CC Alld 
k 11 111111(Ld 111)jfl \ Ill I I Jll 111' h1T Il IIIti(1iI:I1i/Cd ill 

11101 11)Clilh k 10 11111 %I') cillp l()y I( to theIlIL' , 
d('VCI0I)-III.IVIIIIIIII L'\WW it I Illc LTMI01111C 


licill If(,[ clm c 111,, i;il it) cillploY (lie most
 
A[ILI 'CICII I I IW ICCIIIII d()11\ ill [Ile propel
 

C\Id0IIJtioII of, wlwr re­
yHilcc". 

lilt- tpplt)\illlmc k1kilice of I'lesh watel ill hall 
I,, 

plo"li"i(A lo il -10 0 hilli(Ill 1:11hiC HICIel s I)M VCJI . 
I u poiji 1(m lo , .).H) hilli''ll olhic lllclcl I , el \,e;:: . 

m:1111 i1o ll W) 1),Ilik)ll 'tillic lllc l,, Is pel y e 
Io(al kinw, I IHu hillioll , I&IL., 11WIL'I , 1-,Cl\' C,1'. 

Policies 

I11CIlM ICIJI 1)(IhCIC ()It WACI LlC\'Cj0pIllCII( may 
Ile smilluali/cd a." Collows: 



(A) 	 Nationalization df warer resources by: 

(I) Takingoover (ie nunagcmen of' wler in 
the water COteSr Ad IIdeh~iId VAI tables. 

(2i %Ipe'Xi'-iIl2 tile SupllY ail Contlrolling 
Water use ill cIllk.lii.I [illd olcll >. 

LIci l,.'r X 	 ll ,ii tIlit'lI I C t i . CoI,h Control, 

Supply id , I iliatlt ,[l ci lp im io ,.; wv lel 

(1l) 	 ,\_icitI llllll . withm file poles 

ltIts.si )il JIWI l htean-divi.i 'll 1r lgticulilal 
lllils. 

((2) For in g af ilcwll tcer Il 

Shllo iil tim - it, deVtlle ii 

smal.lllIullits, ;1l1t1 p[ ic, , 'lltid Ilimi'~eillig file Illli(2) Proea II O dlllt: l.$, ourI etl ll i l ryes. 
e( S." 

(C7) Dev~elo.pmn'ut ot '.illllil tl ;l cm{p-plf ill)l h\': 

{ ) Pr~lr~tllll!'H!ti tllit~]plodutlo.ttll. 

(2) R, e v, i R .' t > x i ,d ulc l io ll ,lll ' p lu 

I3) il. L-1Iw"p m d tilIM lak illt-, (lie lliarkelim? 

of lie l-rmiucl imlI 

( D) Adolim~i ,I c ll~v, i>;~~ \wikJ b~y di;,-

co}vering lie%%, %v,11(11 1101tl1c' CSlle u0,LI aill i,,;lit 

\k, lt le 111m)ill It';il ,Iill, cl( . 

(tapilal hlive<,tlinlnf 

'Ihe1 l tppoxittl;ltit C:ilhiat ilIvesllleclls ill watel 

develoilmetil Ui C ' t- ci'ildlil Ol IwI alefwo 

XIIIl)I i'j ,ili'l luiltt hiii ilt i'spMCiihitiliI i \ 
(It' lie 11111ii iilcl IL 1:1\ llU /.eC l ;is lo}ll()\%Jill hC' -, 

i ,1 iFl' llLP }i 	 1 I) 1 I{ 

" .RIs. I.- hii i 	 (t I n ll<Uil 

SecoIntd I'Iiii 	 l l I I § F ,.]t 

!.s5.3 hillion ( SA li) 

"hild 	Plan Ilio (Ii l( I2-IC{S) 
Rls. 21 billioln liSA S275 million) 
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Fourth Plan pe:iod ( 1968- 1972" 

RIs. 53.15 billion (LISA S710 million) 

Fifth 	Pla:iperiod (I1072-19 7o) 

RIs. 125 billion (USA SI o.l billion) 

Ttal 	ilesi em (o b exp -ndcd it lh, llel\ 35 

N,2ilrI S ill Witr dt. eV0 pICull 1)0t or)l)pjeCtCIS, h1 olrball 
v,'a.r suppl\y and farll i lig liii is estilliatcd to 
jilitll ill tIII ,Is. . 0 0 hilholh ; _A}"billion) 

o'n 

Thlie \LC:IIl( mna ged and moma i.ed illl is beliL 
tle Cvres IC(SI)I)%C oLl ll\ i i l 

I i Nhl eli 	 l :,001 1111i fCI tM.IXiihtClftor 
, 1111e gellerlI hhIlli Control k dllal r ielllen studies, 

illts , dlial0ll ofrdleStIilll.'<.',,devct 

t3) i 	 i tole oll n(2) Nine iciiit:ll (o\w ei uthmieit ans onin call 
ofler

C-itlaelh lls :111d ,.v;llcl loj i cItlldllU itll 

tunlits, ;I,, Well s [lie ,t l lo! oIeIlse enld l cltio l of 

is u c s olC ~ l0't kC 

(3lvik lp t lalttolt l ii i xl ',,',':ie 55.11Cr li i 

3.") I-xtp lo ion (It dtmem ti,. Witter supply in a 

10V i11jilt r t ; SOa'hL ipn :r111(e ;e. ylcVCL'lt s witll 
t lh e l e s iml}l ihili l y ( )f l i e to wn it lh ol itv a n lil n lnic i­
p:,lil ies;. 

E~llplovecs 

I lleC 	 Jlie 1<0{)0 en11 t10\1eeS enlgaged ill aiivi­

lies re tle,,Io wjvlel developmnent and ulsage. 

Coinphletd lrojecls 

I I N1Iolh:lod R Ie Sh.1h RIs. 5,000 million 

l)ttn ill Klnlestaii (LISA $ 5 million) 

(21 l;i I;ihilaivi IWilll inh P:il Ris. 5.000 imillion 
Setld P,{,od (UISA S{ 5 million} 

(3) Shailmaz 	Pathlavi [);tll Ris. 0}0,{ miillio~n 

ill ]IlMa didll (USA $12.6 million I1 

(4) 	 F ia iadila llivi Dan R1.;. 3,100 million 

ill Tehlaln 	 (USA $41 nillion 

(5) 	 Shall lisnail Dam kls. Q0 milliion 
in Golpaygan (LUSA S1.2 million) 
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(6) 	 Amil Kalir Dam RIs. 5,200 million (0) Lar Dam in Tehran !s. 7,500 million 
inFelmn (USA S6, million) (USA S100 million) 

(7) 	 Kolua:to funicIl and RIs. ISO tillion (10) Mgh:an Iatiig;hlon IUs. 2,300 millio 

I)ivelsion in kfallmm (USA $2.-4 milliom) Pro(jecl it]'\Aarhatll (tiA S.3O million) 

( I) Reia sh:ll (he (;eit RIs. (1(000 million 
Presen I)evelopmielt Projects ):amt ill IKhtmst:t ISA $130 million) 

Major developmitent pojects tnder construction (12) Selid Rood I id l HIs. 12,000 million 

ale as lokllo()w S: Plojcct (LISA 8 I50 million) 

I) 	 Arts l)an RIs. 3,420 million (13) Shall Ahh.as ir l):l:l1h1.. .20 utmillion 
il .\'arhaijanl (USA .45 milliot it Isll:ta (USA SO, million) 

(2) 	 Daiyooshl<.l, l)Kam RIs. 2,150 millionm (14) Shlloor, the lst RIs. 1.225 milliotn 

it l11. (LISA 5'S ttilliott ) I ntilAz. :t ijtt (( i;.,\SS10 illiOt ) 

(3) 	 DI'/ ec (S) Ir 's. milliontlli.rojli 	 Slavomt 40)P'rttiCCl RIs. -,000 million tiolln 

it1lllhtt.,Qti (tS., 2.3 Inillion) 1tt'jctl (US A .- I million) 

(4) 	 (;itavimi Iitimaltio l RIs 1,550 ill 1 (1 ,) Sistat Irri iatin Rlh. '7.14 milliot 

itojct (USA S20 million) Protject (USA S4- mNilWiom 

(3) 	 (ot nlamchaln Ilrigatiom RIls. 181 million (17) T.leghmat l);n and RIh;. 2,7), mnillim 

Proiect ( USA S2.4 milliom) l'utnnel in (;mivin ( ,ISA millim)537.5 

(6) 	 (orgam Imri iio I(s. 1.7(00 million (IS) \';attmlt i a l RIs. 200 million 

Project (USA S23 mil!ionm) Irrigation I1Roject (lUSA S2.6 million) 

(7) 	 .Iirift ammi,,Ii.al. Ms. 3.780 milliot (N19) Vosthllt'lr Dam Rk. ,000million 

Irrigat ion Projecl (USA S4it,5 million) ill (otig'a (I N. k 5 13 million) 

(8) 	 Koorlosh ,Kahir Daim RIs. 2.070 millint (20) \cather modification RIMs.137 million 
ill ,\:haijanm (USA 527 mtillion) (USA S .S million) 



06 A 

Figure ! 

DAMS AND IRRIGATION
 
NETWORKS
 

TO BE CONSTRUCTED
 
IN THE FOURTH PLAN 

oo 

GREAT SALT DESERT 
4 . , , 

GREAT SAND DESERT 

itrpi\i.n Netwo. t . ,r itr Id iIi, I u.I.hPlan .... .( 

RIc..iTT, t in drtII II ( nilrnrru t , ,t I juIci lld in Fiurth Plan ., 

mistrutlir tt l Hc'cut Dms it,tv Slnled In the Fourth Plan
 

r~pkcl [)I%crwrI ).iTT,
 

IItlCrimT Im%I ,NI oriTitlC IedIn t I-Forth Plian 

i 
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Figure 2 

STUDIES REL.ATING TO SURFACE WATER 
AND GROUNDWAfER RESOURCES 

IN TFIE FOURT-H PLAN 

1 L, 4 " :
 

l " ii i lnt iiii
 

4, 
1 

b~rm:Hhah S h..,, i 

mllm1;d t mtp a,c il 1P/ ", IIHt 

w".er l. 0T AI It+ R 

t hr arrr pr 1hr 1-w Plabsn 

(A*\i luli l4~~tio'r.~j ,c , 1p.ta I7 lw cen il he country %rji~u ltake place.) 
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PAKISTAN 

Pakistan. one of' the !:lelest t wvorld, rou(ghly peclent soilsMisim states in the where 8( of' the are 
world, has a popttlatin J 125.01 inlill5us :nd a total Ulrmed of ircent alluvim.i1 percent of' older 
area of 365,.520 smltae miles. West l ki:stail covr,, alltIviUM, and tle baJl:1cC :a1e fommed dieCell,' Irom 
310.4(0 sqtire miles;, d Liast lPakitan 5.1 otck . Its iul:i is 3.25 million :lores, of which 
squrel2 ilL's,. Ihe o iti:ll If million(', ..io,, . piodlitl 23.5') ic;s ale cultivable bill only 22.43 
Rs.5OO3M5 nillioi s, to ,ahte i ar1,ultun:,l prwice uyillion i:r , :ire ;'Cliall\ ciltivaled. Ilie :nnul flow 
is I111.21,0 milltons,I which , 10.') pCl ctil l th.' ot the it , l:lh01:iptrii ( idit,'C'ima d IN'glnta 

ruehatw I 0 clle .an(dgross niat ioul pridi,(ul 0i l actoit :iver:idvee- ].1(ff) million ecI the anitnal 
[le w icoiS- to sI.- .[O)5' [-()0 c:.pit- s,.irks 0 t ( rliinf all v:nics Ilotnl §() to ilore lti 200 inches, of, 

The two wi -illf tie, cotittIv ha\ diffetlant 0ll)- \vhich NO IercCti isk:OnCraltel d between Jinhe and
 
grtphy, sOills clitimite, lJUltURl:lt joti deisitv :il pl- otid-Octobet.
 
blels o; development.
 

l'ast P:ikistan has a varicty Of prOliens, inClUd-
VEST PAKISTAN ittg a high rate ofi populatiotn gro thi and low 

agticlttliAl pl dUctvity'. Th'lie presetnt IpopnlJt iOt of 
\Vest 3 :iit:ia is located hi aiclimatic iciltt Of" the 1,:,,t wine is abmit 75 millitm and is expected it)

arid and settti-:1rid cottdit iOt,. 0C tie total cultivated reacih abo11,ut 1J0 million by 1980, :ood prodtiction 
area id1' 48.06 utilhion :cre-. 30 milliot :icres ire c:nal on abont 22 million :ic,'es. 0t 05 percent of' tie land 
irrii!tted. For the dev,hopmant of' the tut:il cliva'ble arcu. hs beu,'n eliciclit and alir static tile past tell 
73 miiion t cr:s in the lIdus basin. -1)0 million ,cre scar. The et ilntttd piOdllctiot loI 1908-69 was 
feet of1water iS tiqoired Ciittp:,lCd i0 1he :i'Ail:ible I1.12 million toil') :id all inport olf 1.2 million tons 
sitacC flows t 1-12 Mtillioni acre feet the (t rI'n was Ieqtuired. The 10(1td1t01 lIn ieqllirnlemit for I)80
systcInl and 15 t illioin :tcic f'cet foiseailc ,tiply thlat l Yi11CStitttateCd at ,ibottt 2(0 ttillion tolils. This 
cai be exploited frt r:mintlditi . At piR5.i th esliltlale was basCd npil atl individual rotqurenlilt 

totil diversiotis are otilv 1(.3 Itilliill acI teet , :itd 50 (d 1 .5 tinces ptI di\. 

per Ctl 01flii Stilpplv is, dLeli\eicd it te C'l leth(eads
 
to irrigate 31) t3illitn acre . is thiits : n t. A licUltlnrc is he rit i activity o'f Last Pakist,
Ihei te 
deliver\ Of't mlv, 1.7 alcic Ieet pea acie. ciyitirci ti aitd Cillpioys ' iecent l the people. ('rop yields 
3.2 acre feet ihtt itclislllpt usie aild Icihillg pet acie tic low. Pait 'ifthis is due to lpitnitive 
requiretnents) which ielcls itsel ' in crop yields.,('it tu tal pt:ictices, lck of impioved seeds, sc;tl use 

(I feItili/ers, oxcess , of waelr dttiit tile tollsooll 
EAST PAKISTAN aid dt(liii, 

lwo) L(tp- pat , l ir mn",ioti 25 pet cetnt of tde 
F:ast Pakistan is bic:tted in Ile exl entrhe not it Ihn :iand ioly f iv' par cent it' tie laitd snupports three 

ettd ot' the Hay tif IBetigal. It is a tropicai littsotn crops. Wit iirigatitn, ttie of- tte land could 
rw'io" ill tte della of' ote of tlte liret tivers in the piduce thtee Clops annually. The (feel) water rice 

alls, hIiltht the iiiit'tt1ttsi)Ol Se:ISOll. 
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gRAVII dIIiIIiig IItOiiSOOIl is J IO -Vi itgi CmI'), 1)11 dollars (t ISA\) annuiially. 
With hct icr flooL protctiojn highter yieldinge ciops 
colild he produiced. 1KI cnimvit ks ir:,piiI iiud ci SOILIS AND) WATFR IN %VFSTPAKISTAN 
SIIPpIirt a11IiCtIILInic th ii Ca arOuiud. 'Ihlre I,, Ilk 
iliJhI'ltiosi. In II tilo iWC tempermirleN do Suil alnd wvater surveyv w~ork 

gel 	 lo C ioig to 011,111ice 1i)l. Il Vi) wlmll lttiisaio'ec( l i li V, \it~o~lils 	 uOp 

[0tisCOhI Alld 11c chlops. k~l~ ill" thes Ril(il WllI ~u ijIIhv pro-lh~i 
ilC~~li u~ihl ith~l-~lltlhl~l lii"fcl e oihli li LliilIV~s C:I wiis i du 
lo l 	 ihi~:iu l 

ih~ilihI~ i~uI liit 	 nu iga 

lieis LICIIIIL ~ Wll I,, .thi 	 litlliii! fla (k) s : ditii jill IltMI I C IC(I Ci IIW~~ 1);111 01 [Ie \Vt i ligi01' 

Iili 	 ,c k 1:itlllit. i hlL'LH it plie t uti aul u im iit i st ititure hed inci have D;i ihlIl~i(iveal's [lie lt 

ttuih hni llh lo S.\tt 1it MIi\ lie\ R:II.lJI I~u CCIII S(ARI 1 S iShilitt (l tIiillh1 hilt! l(CCIIithave 

Illm il hl~ i I i vll ii thrillocc ls hom Jili 'l i -S,)I:I~hC ,hil lol C m) illel i'I l ti li\ i thev 

mild idIA hi(ll I wolICC\i l ii thec p~ tItIl lCIIilem leis oll II 111d illjI ill igaI. C 	 hl \\I theip ii hmial 

111d shu tioll d 

iiIs hI(II It tih II ihiI :111 ihlhiIc h N11 MIlC il 1 iLI illh t lIIk the ls;t iey 

(iiii liiu2 tIllc \V1:11C hltm ls .) 1 iw lot thiiuuil-iC ;l I I I 0 I)hI Cl I tIhI ifile JCIIOI I)10tltcsi 
ilC ltht i \ IIi 	 Cw pIl)heIIi Ind 

NainL illM,111 '1111A A ah iriiss O Ni. ii 	 c\ri N . Skii I'Milii.'Ci 	 1iiupos 

i/wellAcmili illcPi)cii) 1 :l c th l Towciis hv 

Piluijei No.ewI Ccii mli~h, It.200,00 2057ml Ih5999 1; -mldh 2059lIh 

ihials 	 of*Insilltio 

562004.ij cNii.~ OL 	 Grs Ac Nj~935 3714e 135of 

1~. 	 Project No. I ieniial 43800000 258 2026205
 
Recitna I)iah
 

6. 	 Projct Ni. -2i':nj Diiad 1,877.000 24782 675275 

7. 	 Project Ni. 3,I ppcr IJO4i.000 1161 4437163
 
Thal ioiuh.
 

81. 	 PrIiJcci No1. Si tppeii02,000 31 3 

5. 	 KI,irpir ik).a Iitrei 438,000 568~ 230 54 

16. Rliohiri No.'ot 1. o W 	 7900,000 172 4752 
P1 	 Cai i ci 

7I. 	 Poro t ' 6 . 1,40,000 1162 437 

379Dringewels 
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Visual salinity survey by 	 2,051,500 to 3,*0(9,75 Aicres. FLun tile survey 
Directorate of Land Reclamation 	 record I'M sv,.'t l ",C rs ( 1901 -2 to 1007-08) :is given 

behov, it will be ,'ccli that licie w is ;tI increase Int the 
The salinitv tiirvev was illi i:ted first ill file .'llifiilt\-,i'leI Lt-1Jlc ottil\ ill i,.'' \'eirs aid decre:lse 

year 19J27 and il ,till eoitiii . The slatistics 0 iii The cl llti , \:1Il here i,. lhowcver, an mveall 
silititVs are collCcted 1)\ v'isn:il seiV ti i ill t e ICLit'td ()-' J'1 tcll ill salinity it' all average is 
ield, all tlCl li iic:i \\,. 11hiithe cilllnLtlid kut c:i1:l L ltt I' it p ttio d tol e eii \c im Ihis W uls. o, uit ti) 

irrialtiou l. A hlicln iielliii ll it (hil, ',ti eCs\s:i.' ii .,"(t) acieN ill . iilll ii aCle , itt 1lthi 'ated are:l, 
imtlde ill I ie i ii \, tieuill \ pi t I ll the dul t: N 1VtrVtL iii 1 )(,7-wS. Tiii catn be rei.irldCd as -a trend 

st) cdllecced i \%'I, noticed Ihll ill 1 e1 hll -2 Iutw:td iiipliveliieli , :iid it tithjii' Cse it shows 
lhere wa l I ih.tc se ill ilic ivet ittdCCtCcl b\ that lilt' Ii l d (d'aliit\ t1i, checkedlici J)WIe beet 
SAIliitv. T ie ,ivttiuti lv',' tec'iv luedstill irthel il t) S it, exitll . 
I95-57 wheni lie ,Amliiit\ ,illected ose litilli 

Variation ill the salinity d ni the 
seven years from 1961-62 to 1967-68 

Year Total area Total Saline Perceniiage of 1)ifferecce in 
suNrveyed saline vet Percentage 

total areia 

1961-62 34,092,730 5.268,164 15.I () 0.2 
1962-63 37,691,573 5,61l .554 14.9 (-)0.2
1963-64 37,018,051 5,630,443 15.2 (+) 0.3 
1964-65 36(,977,048 5,442,027 14.7 (-)0.5 
19,5-6(6 37.061 .855 5,A44.102 14.6 (-) 0.1 
1((-67 37,176_213 5,575,838 14.9 (+) 0.3 
1967-68 38.,06,0 15 5.476,05 0 14.4 (-) 0.5 

Difference (-) 0.7 

UN Soil Siurvev of Pakistan 
capability maps toget her with the rltaps of land I'omnns 

The soil sit:v\CN pruject id 1itii was initiiated aind the peseit lald use have been prepared tir the 
to provide tile ivCtViillteil wil i J:i sic iiIvenitorv of area stir'eved. The prigress of' tlie rectiltaissa lice soil 
the cotitllllry's soil iesirecs atid to pitvide i basis I'r survey s) t'a:ichieved in Last and West Ptikistan is 
soutid algricilttiril develi iptilleitl plaliiillii. Lilnd c ivetl helow: 

Total lra siilvev (sqitale Miles) 

A B Total 
Level Level 

East Pakistan 34,350 	 5,000 39,350 

West Pakistin 6 7414 	 131 2 86,726 
101,704 24. 1 126,076 

The tilliber il repols lh',1l ha;ve beCi issued SOILS ANI) WATElR IN EAST PAKISTAN 
since tle last sentilltr hive giie tip ti n1 iti tin I5 
for Last )ikistiil 'tid 1 ItutMi to 20 Il We:. Pieseitt lIe clveritienite ohPakistin is treatiltg 
Pakistan. Ile 1hi0d prItblnit at a lltilitil level, wili some of 
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file Illlhil iokjT Hooiid clilt nl plo'limis miIo Chompletedl sclieilies TIotal N~o.l11 huT-

:I IlLc\\I I , II;; 1' ''C ' lH 1 l'1 liii, II Lc 112 2(3iI' ::t m l 

w -ililw! c 11 , Chl till ulg:11 OcvIilo !th l. 

v ~ cl., I IliI 1iid\'wwIII~ IiI on (11 1htii eI'll I 225 ,94 acr.'issi 

ii .tilw ill l i ttIICW i()),Iu'llIlCiu11I'l l ilt:ii ~ Lt' ut'~l~ 'tcl el lii *~§i w dee 

Pn> iiseui Vici I iid Pmvcnilii :\whomiinn/ii 
I(1 ttWAiii I :1 Ii thu.11 IS0R('SINES PdSAWI IuiiIll] WTR 

ic i mil~~ilitl!L(]ifill\ Iie' acc pte ITu) 

CtIll,,!iil '11itiilt.h\ [ieilILLm m . 0:i, (iza iol1-uil.' of'gaile 

'I~ ti.Ilk ih() ''li Iil jll I p.11111 II
 

I t'll I~t' 11 i '
ILK i'!it I ll i id oc l lii.tcI11 Ill IMi iliit t,111,1 i ':IC1 i de lo )en pl\V( HIOV 

I(1111 (fiiilIl midli ciid I" p fl; .11Ii tt LVII' ti' .11t'cl i I it, I 1 11ei l . Iin ll t (dl\ w l. 'I hers, st 
eitiiijiht't ciii ,~~~i'llu"lilt.c illcc )CII(Ti: C ll tiiCLIitiitil. l 
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p~rojects lie primiuily I'm devel~opmrent of' in ptl Gages-KOm~dalk(; ProjecI t fis I & 11. F irst 

fid liShilH od sAl 	 :li IIO of j I I fI)CI i 1C 	1110 ('11111WIIC )IIS till, o , COit I lt iiiiM(0f 

s LIC t-o iCitus (1Ct' l Ill I iSUSVA l ,M os1LJ l Li~t food i C IS H o .o 1 1~f'. 

Vi ckla1 !12ljll 0J o f 200(8 t)Q32( j I I o 34 II te 49,-1Il3 )IPi7.Nl)C 	 83,401 I 24III3Ci 

I II M I I( ( 	 llplPhOs II 21(I 	 dd l''IcIILIII 457CIilH!~I 

n.a -01 
t 	 )arein~iddil 1908 7 1~0 70ii of rIil-iig 

(ross Ne'iide ; Ic s ;Ic 1 ( .11 IdeS ;icI dc Il i u i ll ile 

I'ls 2180,00 127.,000 q2)73, 1()5 3 ,7 ( 0. 4 11209 83 210 4 ,4 -4 

sccr2ojcl tifd t 515 tlihsto'iec ii m v SmiIccc li N ei 

lul h~ ll ill ol~l~lj(Il lie llse IlttO .1IL hiiI t :Iiid i\ 

lttic *tlitt I ill 	 J)S,111:1lljC 

)(7, 	 1 111 10I , W irriiitat dsehit. I 

ItI.~ I I CIICC II IIII I ICtjttt IiCi' hei~t.i Hh-t, IilldIi& 505 	 0) 20e0I0I 

ti~~~~~~~~~~ 	 t ll~t.Isi iitI.j otiii(fit [1i-i tl flt~Ilii: (::iiges raedttt Ii s i' Ittl l lt I 1ut t h 
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IProject Area irrigated duting Lenigth Length ot 
Comnandcd area, 1068 - ol) 99 - 70 of drainage 

illacres Crop Laind (op iand Canals channels 
Gross Net acres acres aicres acres in miles in miles 

1:PVA 1) A 7o,4)0 76,400 15,5 17 I 1,093 (l,098 1399 13') 

1.PAI)U II3.5() I13,50 31.1,754 314,754 

clllii
iclielsre IQ,itelllalstudics. lIiu&d coillftiilinloldclwhele gl ll wall iskili,ilto hc availahle.
 
dFt let.l 

Irri<e,:iisen from (, 1 it y 

".aIdli:;C0.'tHI studies. 

tL\:lJ.+,l" nII~~~~ .1114 lieAll 

lilh tIl e H'i .PI. \L t til)t' pieastak slatiteee 


laI i l ie l piii i i l i ictt i ilk t:imii-

1liitll ilii it 'ilPA Pi- t li iiCi ill Pi\ neti i i m tic itl \ii 
ftig ti,t sl.. i ,iIlid ilIC li l li ct ll ! .\CJIp 

P)l5.e TI 

(IlStI. I 


Aioptl il 

I,Iti li/,\,'r IlU11)lth 

e I ,'I I l i 1i.ihi Ihiit" ik 

lllS t leiOt \\ellci 

Proiects i i\ 
(Umllnllinlded alOCA 

illicIrCS 


.\ iecoiilil~i -,s;iiieet. erl()l\'tcl~r ",iII\'eV b)tenihias 

Wdi Ill dhi, pl iliCI ihie('.l l tate'.( ologicalII II IA IasI toiIl l d ~~1L I\ IiCCi'VI101I I I V SI IsT\ I I: et IoIj 
()c i t'Ad l aveiIi iV. i II(I ai, li i muleCsIIlIIH, 

ti tll Ioh \ i1l. 

tita II 

i ii 

lvi ,tiil 

11C' i i i 

l',l,Il icC. 

>11 Il .Ie lii I li li ll 'si 
. lII Wi l ,'l i t Ill 

Ih,,\a) \ it) cOtit ll (It_Ahthl
 

tllieti i lie t .1:stuihewells,ot 

' ,'1,liiJtip ilh p mtlps. i em ,i 

ll iFdiPWt'I' t Ot);ral thei piij' 

ll liici 1 
e l.l\ O i ll 

j\CI1iiLtll ill Iiiii\ 1)i).\ I I I e. I,lie ' Itil 

\telli ilaAId duiillt 

I )t" l
- 10 1(l(,(-) 


( kIalid C(i)l) I, 1i1id
Clo 

','lS
G r s Ne"t'I i 3 leS acres , C1e4;c'ts 

IFTWAIPDA 01,200 57,7 17 )9 1,200 06>,31 5 L),I,, 1,733 

~ 

u1h.i el s 'T.h( 
itileit)iil aghIiCS 

l 1 1 hI)w:
 

Lenigth of' 
li'nl 

nmiles< 

212 

cdiliiltljecil l.1i< l iSi. ll li~ IS,\I( (estimlated) ,000)I( 0,O0FI)A1)C i l hc iiii,>,llt, pisvlt-,lit> . I:i el! l !\liltC t> ii li s'iinl eiitice; 

Ini midilionl it, ITWAIPDA',., pi-nrai, the 

IFI.i\IC is helpii in t eliill!lIIIIllOV I I M t2CI lL:hilil] 

CoIilill1tiliit:)v o l">lilitlili1th',,p ilc'd li~iC1iP.ic'il\ 

ir2i
i t \w(lh>. pliilil,! 1)(\\et l t np Im~ cc 

\%':Ile[, I W ' 01111.1l IMt'll, Ailldl il,'1llllc':- cL11'1,111011l. 

su i li'IC', i 11tl1/C'l t,I 11l)11)\Cd ',W'ttt.Iheir' ,11C 

IS '.X'td-jfll,uI' ,! J
th illl tl I-Pl(M i tt l cl l'~ 
.\ll IJi,t'it(ti Jl, ' '11L' '.<I' l, , '1"1i' ,.tlj 


Ili1h ),)d (tilti,.!itu t-I 111i p Jii lII - dl Iw I 1ikl I , ,j 
,
V''lllW ,11IC¢ I C 1 '.11 

Ad Vci"' C, IIwl t'd Iit ... !,,li!! 

uil~i' ;l It Il,,,l !pf .('.
 
'. c;il) I 1!1l,i, + 

,, ;Ibll ,ll.illlilliw )it thc r , " .1,ul l! I, !1"' ' A I 

go vi.'C 'iliil,[lct',,l t ,t l CIC1:1,' l,.-lillcitlll ;ti IWAlf 

110 11 111111-iII!,,ild h I 'kl C , C~,. t,1 1%it,IJt.111 iP. H . i,. 

A ll 111:11f i ,q cl , lidlc It,, 1A:)l ,, .'111,Iwclin l1x t H I I l. 

IX ) k;!w hileC I P, hd,]l\% 111.1: ti sCl'\~ lCieC~d 
ilrigat,llii \ c iic i V ICC .'it~ui~dW~il0t Is,%.'hct vc , 


k,;nowntio he niaLt, le. This activity com~ies unider the 
h11ilri iiiu Ilhe Ihliia is tile hlow estl I]O'1:ll1. 

:l(IIId I l'l.I %iC till!(,IL tl iiLl il l (nlie lrovince. 

Pl' 1lI \ 11;:.,v\','l l/plol ott 

m idtJ h ,.ph~il.> dek\d optillL-, . A \veils 

I<i~\ :: IIIiu;llmt ill oplerationi 

htl inllti LIWA IPI 

1,: ul'tllw'lll! i'ci,M c l s IT I'A) relics tlpill
, c \v 

ill'i, 111,1 d im lcli c" 1')1 ,opc'liloll.Illaidd ition , 
'.ll'I:.i;c,- (qiwttmil g tlllum slu d c't-lillii 

, t!il l!, ,-I171/ C:,2 Il ,~ 'hlil l1)IM 11 0 suIch 

Illl11 1 I lhw~c pilllips- IliICltLId 10)ti!; l-! T . 

Utl I)'. IjII tlll~' Ile T1:1il3 Irt ­t~ Illli/Cdt 11I CII Ft Iiga 

Ill Il tZ li IIII'lkitllm l, Lch !, bIly~ ~ll p l ie! 

111d mil!~im tlpcl~ill I-;1 

t 


7 ic!cill-tlle iltlqlll A D)( depo ts. 

t l,, % dC',ll~III 1iilt' ;]fillITIA IO ;1i t i~w icu112 cligilIC rerJaii
 

A Cc hl .% O~ 
scJ': 

C ] Vicc, ( i ll llml ,, Cal d ililw, ih 'lio iIS lii 

l,i
 

http:01111.1l
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LANO 01-NETOPMENT onihankinew, 7-11) sluiccs, mid 87 polders, with a 
hellefiled ale:1 of 12.01 million Jclcs. 

With 11W MMIL'1111111C, 
:01cliholl r, I'CIII!, 1).11,1 Ili hild lcvk-11Iw mid it) hi illoing
 
moic lilc,( mlJcl IlwAcd t!lIIk-(llIt1IC. 111c t,,I:il IA TLNSION SERVICE
 
Iltitill)(.1 J,
 

W() I lit. i-1,11 dflmq 
like ill) I, H ilillili'r JLI',"' 111cic k Ill) (:11:111,-,c ill the seltip of' Extension 

JW di'll1il 111c lwck-,,,!I lit li'\CliIii! 111111",11Cd lit the counny pi4ipess ieport 
clllw i ! it, !h, 11"'WT 1 jkIIl.lllll, k"A h ! 1111111\ 'Ille ,J) i lj SIliff 

,'\It IiT-idtj Lilid I., -,[ill hellw Ill (Ilk \ 'Iw(lltIlIA I)e1mililicill ill West 
121111)10 %Cd 11 ill "(,Cd ilC(I P11,11[J ll Il l 1 0 1111110C dileC­1).\ lk' 11111k., 

kit I.' dkpil'' k1lick-it'l " 1:. lilt illit'ClM s, 28 5 
lhd h \ hcw 'illd 2-'00 IIk:Id The 

lc CIlcl: \%,ill, ckmthwwd ill 111k, illsklilles 
LAND R'l (T A."NIA I W \ !Ild 1111dCl IlIk' 01IM 01 01 U11011S &-l),111­

liitlltL, :11)(I IHMC!,IIW ; pilh1kh"d Ili !kl,-!IItIk,,Jl J)Jjyk !s 
Ilit, W, lal)d :111d i'llik-I wpol" mill in'lil" :1v:liLlhlc ill 

pitw les', sill'.0 10 .1"). "Illilflt- ll:lklL'f I'll [11C CklIIC;jjlO I10I 
AddHiMI'll lk'CLIHIJAII(Ill Vi!(,-I j< J%JjLlhjc tilt- plihilc IlII,)l1!dI I'till't Illd lclcvl lml IALS :illd 
h) CIdIlUlt'll 101 1,11111 ll(Wij sc:j"Oll (1110tIVII !lit' CNWIP !'III 101VI(T :11:111 i'iCILIItillilt,' 111C ;illd (011CI 

whell '211,)w.,11 \%.Ilcl I,, .1tilkildc Ill IIIL' Ii ,k'l IC W011,1,1 ', ill IL1Oll Uk', 1;' i'lM JJ Ild C0011121t11111,
LICIM II­

hil 10AMIJIlkIll h Ch (,C" 1)i'I illews. Plk lw wollclc, t dl :Is RLII.Il SupplyCOol)CI­
1,00() ICIC ,. HIP, 11I)I)k 1 :1110,.Lkl fill IhlkT II',. \j1iOI!:Il (M, lwsll' (),
Ali :111CIIII)l 1'.11LILIC III kili\I.11 Ill(' .Jll ljtlllj 1111, 'llid 1.111m , cl 11 \0 11,11 ll .-,c hecil ;11.,,iIlcd 
SO 111)1.1)1 'Hill fiM l (it [Ilk. "')A,, it, ill JIIJ ()I' tile Wed11C Ill" 
lmlkc 111c "(61 Ilk ]III -flm lWil city , (Wlwl llk Jild Icitill"cl, Jk') IwIllilIL" w kil",--illiwil ill- [Ile 

lIIL,:l 11 .010 lil"', 111"d WhIlAk h "il.,P1111k, llildlll'-' M! J1_1ILtilt Ihill tile IISC of' 
lliakilw 'H'C' ,Iqld ,-cd 'illd Ik!IIlI/Ll, lilts rallied popill.1lity milong 
'Ihis :lItW(k ICIIIj)()IJP, ICIWI. I ill It P(1!lIlt;IcjI1 kill iva:ill". t ,c (11 Icl tili/cl s ll ls illcleaSOLl hom-,0.000 mil IIcIll [m]" ill lQo5-()o to"idtillml [Ilk, isI \R P (S.1111111\ ( link [(d mid !\,ck 4 ,000 lititrielit 
11011 Ph)jL'1:I',) AW j)j:lIIItCkj .111d 01 (11,' lolls ill PW)-oo. The illklisclimin:11C 'Isc (d,6,1tili/ers 
,SUARPS ll:t ,U l)I() ,CIl VVI\ HIChIl Ill 1111,hL'Cll AlICNICLI ;illd IllC IC(IIII'd(C 1111(liellis ale 
SUARP V I". I. till] 11mv ("milc mi() Al)!11iCLl ICCM (IiIIL' 10 the L:I()l) lIeCLl11 Mid (lie lijillie of, 
ol-im ilioll, 111t. WACI hill', ILIOHO LIOW11 the st)il. mid Litrilil" Alid qualltil\ of %v:iICI available 
;il)l.\ .,ild I11, 1)p III IIll Ii,,Iik11111;]11ppl ec rilil \ w- IIlk ifI1!,lIitm, 
CICAWd. 1Ili' Iml.:11c 
IIII)CwClk li;l,, :11m t ,Ilit I[hIII Cd lit III0 11 IIt,' IIV'0111W 
tl)C :1let IANC, 'A111di V, lilt' If)IHIC ill Ll;I !I.ill let'l clvic(' pL1 v" I doilliwint lo!C ill all 
C\ CI %01I Ilk 1!atioli pwpl I ill F:I l P:IKisI:lll. Ill lact tile success 

Id Ilie pi ,)jccl ll, IIll (Ilk' IMlot IIIdIICC 01' 
IIC I11C\V(11111". Lit T'l 1,1111M I!L lIW III I)l , ll 'L'l dic c\lcll lo fl 1.111 , ill ili Illew Ill I'v:ltio ll plo-jects,

1, 11,11(,;1 ill dW ,I)111:11k1l,,!I lk-I )I I 111 111 I h i llw l" Ill tile plo pel use 
P iki t iii I pi vc iII IIiic IIk1.11111tiiI Iii)ii c %%jlci, iIIII)IM Cd Ccd,"i iii 111 M Ill w [14111 Im ilimis, and 
sed :111d it, Ick-Ll fill hild. I)Ill ilill (Ill. C-il I I" pc'I )IHI'll IIWA Ill L'11.Ihi ImIll Icci ImillphiCts,

I11) 111 J II I IL'I kIIIk,k,I kII k:II, IifII . cIC A IIIIII11)CI f dCII10 11 I'JIIICs I L'I JI111CIJi 11;1CC' 
wac Cmilplel cd ill Ilit' ;,I i:II I 111htill, l1wil I h lic'.1 II 11 t: IIIII 11.1\(' hLTI, ',L'I Ill) ill these plo.ject
Up ill little . III I2J . I lie I , :" I:t IIIIcI ,, iIIIIoup II lio I 
dllice lind p(dilcl , pi k"I Iw I )(1[11Ill I,Ili lk-Ic IIC"II111I!III it IIIk, I. I I:Id11:1v iIIIill o V1I1g . 
WC10 CI)IIII-ICILld Ill J 1(0 ,i! Ill, 11,dClIIIIiI-,Il,[IL-d I.. [lit' I'JCt Illdl [lit" LICII)M ILIfor 
(d 13 3) milliml 'Icl File I :111mlikilicl I lem ll/cl, 1,, i)li tile 111i"IC'Ise (I'loill -,-)0,000 lolls in 
P] k Ii CC I , P1 1:1 SC Wk I II Ck ) I 1 1 W Ilc lit P1O7-(-,'-, 1,) '00,000 twi,-, lit 11)01) -70 

http:kili\I.11
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RESEARCII (4) Aid for re:s;lrch Mjid (tnilig FttSI-graldualte 
students in lydratlics. 

IResercii \vtwrk coitdic d otd it'mh111s it" 
itl~iglted ;I,0ilCtlItitC b) h '1C -I+IlicI !"R-Clllwl itoll lec- (5) IBaSiC SlItldiC ()til ',-IoItlll \V:tlCt Cxilolt li lli. 

tiaiC, 1.:iih iie th,t ir ii I!iL' Ii1t 10i1 (Ic:iles ii:i.
 
plh ycd Ni vit:1ii~ It'ii!ip lllil el\:_>l ((0) A id lotl ICCc? lll Alilt llosi- i l
it iltl' prill liulte 

ik iA ii. k ciclit \ i ",i till ,ch ij l e i i ni\ ,hlithe stidtnts i tIleL tiiis. 

lie iC ii cih It rct'iiiil tit 'lilt i iiieiiicc 1:iL, AIILsC rCiiA Li , ltelic, ie m11dilleilet stages 

Il i, it C ,It l , l, l , hit1 1iii,11 t,I t ll i iii ill t'C'll10 1l il Ihlt iil ,C ('ii11 IIl 2tilL I ' lit iItlIi seii o ; 

o ihllli ilh I ', ll 5 Ii I t'>L'!iiLildl 'Jtl llt , ll i ,,IPi;ally. e t I'ak s t ii will 

'kI,;t.\V,H I :. li I il:1.111 l [)I[cc- i A iitlit)', i Ill I si;hL 'tilii Iic c lilcil ,ij utler­
,Ilo l c h!\ : III tillm m I - iilLk Ihc' 	 l'. ii 5t t ,'I Lil i tlllii) l i. ' Al, tiLLiii '" o ,Al.ilt tl 

-I ii!'iIit'll, I)I liilliw c i F'])( ,Il 	 \\,. L c l s-,iii I Si lii­ll > ill R ec AlL is ii i l Wi 1 ;i i., lii. i i . L Ot 
(Co t licil till 0' lil 1tilip l l\( 11".< tl ,, w p,,,cdl illt\. il i ll Ihe It lp ic, Ill IIll, , i tell] I _'q u li inQl ullIhei 

Sl alit ii ili m (ll)]PI .IiC5 ii, siiLiltd , .ill:i 	 i:'<,oii Chi 0.1iL,\ htill ' iii ;itiCii 'li h\ t C th llId. es, 

lrelllillt !OIpIt s liiit 'Itti wICI'iitii!eiinCLl'tiiitil. 'Ie l ct e ii 'it 1i;iii ,ii: (lCcid d Ititiiil il tuio ed­
secp ' ,ml itl c' ~lt lI \l<'cill 1w ii i 11"i 11 i tC', Iltil l t a 'i llr lce ­lll 11 1, "'C",. ,,! I ,,C <'ii ir I ;;1!,i: Ill l'Igilii Ict 
Cdit Ci oI 11) IIJl' 'lI c'11,1t1 Ill Ii, CJ'.: -,lkT I I l t h'u llcl , \\h icl il, 1 '', . , ' Ill"', I[ , "I,l\ ()iit C'll 11l halve 

IC'S:-, IC ll,. I 'Ci LIl '' t'l l~'t Ih C 'Clfh II I IIV1 AI it. I,'Cltl ) t l l i I ICl,- I)t II I\ h , >,1ClIcl 

Ic"-x. Ii".h I,I. lI I tIL ,, hIIIC I(t I I()kItId ,..') II to ill F ASi.1 

I lie c !lllli AJ lr 11",li :ltcd IhIt' P~ ~ : ;mwlit-ti i'll I;I,-d i<'cch'iliijit io li , 'es, Palki ,­) I') lill (d lll~ ,_ 

Ill i,:! itill I)l I fc IM I 1 , ( Ill~(11 1 ',, .",i Ihl i I\,, o l I tl 11%il l tMW,.C,_;tll I: liIhWC lt l I , ld l T , It'M 1:di:-, 

i
<(Couticil ,l' 11 l il li <dI ll O w, I t il/c,i m llt 	 to Lll \Vest>; P;Il, iS;~iiI. ;lie l~cilig pItiilIed. T lI,-SC iN ;i tiLeS; :,let 

Ofl 1i11Wlil, 011 11ht1ll ICC'!lII ll, 	 Y (%t!iiP lhll 1 1 7(0 -T ).c l . ll,1111JI, Jiitl~ Itl/lle-

wvells 	 Mllidlil,,tl IIi iil 

CONCILtLIIN(G REMARIKIIS 
The t0 1M IC,.'l d 't'lt!i l ' '\ i(k)lil i .\ < 

s;ubj~ects, (1 ]);[11,11:i! 11111,111iiicc' :1ltd IIis' so) l \tilt limlited'c kind itc-,mliccs ill k{i,;I Pa'kistani miid 

:ip~prov\cd tilt ,,,' ,lni',_;i~ < i i ', limlitedl \V~lli.' ie c'; lc.:, inl Wes:.t Pai s.;lml. it \Nill re.a:.lly 

he :I hal :ilLk I'ml this< cotullll'" IvtoCol',.'licw t Ile foodlt 

D1eIclcrlllilliliolil (d1 he ld el'Ililn v ill ilrig~l- 'll] lh i i'. ll ll'l , ) l; g r~ ii,\ p l tllo i 

liolli ill Fast,, l. l :.eillilic \V:110l i:. ido VNssi,~lii_C,:,. I ilit! lid (1,C' ', dd 

stricllN - ilci %\ tilt o~llit', l ip , vi/.- ICeitili/er-s,, 

:'Itdi,";~ l:,i l',dilliic picl~oln ,.(]) llll' lil 	 Ipes-t collilkil ilild imiildtuchln l lil'N %ieldinlg \:r 

lies., it %\,Illhe. ilnlp ., ihc Ito ii1C'C' 111L.iC'tli cllelc ll..,o f 

lh1C i'-,\\ily, potiul I it) I. II cm.tI IlIlIN I' , lil t Il Itc''ti 
3 -\ .'in.lC'iCl lilC 's(Itie'; ll ,l Ill : Ild J)L~il I hll11 ,1he C I',I\,', M'CVI.' '',.'I; A ICA. /i;lt10nIti ',Ill ide,, 

rel"I.illi.,hip fotr Sa;I lliIl iid \watlC1 h )gilig coll I ItIl. 
Vi/. Ilhe {,l'VC llICiI ;LIid I1w oC' IlI\<INat m S, Ill i e liced 

ol' .sciciiiic itirigil i,,t)i lid li heiry;icti 11Ili A i aticli..es. 

http:aticli..es
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TURKEY
 

Turkey is ni liewcor tollrlll liistory. i Ii:is ,1 8 illeters ( ,873 feet) hil wiele Noaih's rk is 
been a1 the erossnuds o1, iiilV civil i/ iloi over pf:l ttppi ed toi hive coleC to rest. Mlanly livers e1merge 
celiltillis . As is well kiiowii. II 111lh1c, ;l cilic . (,1 A\ i:l 1i ll 'iikev"s Sloi')I llOllnlt ills. Amllll tl llm are two 

Milol liiI,\lol' hcm:in whilh ti I hitic" rIl comIn h-l Id Ir1 wohlds nosl fthII011lls i ienTiS, (IlC Tigris Mid 
w ith ihe ' i T.ill> I Ndi~jii,,. IRonvmlii, Sdliuk ;lid (lie I lii llhlic . 

IiNhIti. li )I Ill11C J it VL.,5c 0i !r;:plis Jcc lrk c di7l e byIim ' . l ta i reilly infIlenced its 
hlc:titni, ' il .e, . ,. r i i I tF ie :I I p01118itbh' A llg Ie coi -> l Aim olotii, ill tile 
oil in Asil. A "I iil Il11rl it liic k'111111 . illIc u I lin:ilSl lt , 0I IwlM id IL, illS li8ClS are h 11td 

thrCe tkc i ltn l I lil l L i . is AS " uIll liiipe 11ii1 wiiilc oi l. i.; M1i1 C i1 (ilndIcI the llllllllilillS 

is klil l ,i5 hr111cc. 'lie 1:1!,c pall I ' 11I c r ll lii to li eelrl l:lplulc:itirhe clilnl eilUlligCS l11ly. 
kilIown 15 A\u:iloii Iwlicil 1ll118ll "'Cel"I i(whichImeLord \Wiulti in Ihe CAl :lIC VeI lisl0 111n telllii,)elAt1 S 

li185, which is sollle'lilCle c:ll,'ed A'iui Mlill!. 1:rll well helow /.lo cculil:ldc. 

I :l1c 

t~illl v, i( ki ! i ,: o I l, 'i 


Bee:lIin,c () 11 i!!c si/c (d !he N0J11111f\ d11( eiulO ,11l dist Illill of precipita­
hl ilo t iii! mI [l;\ L i' i <I r li !i l k> [li t uillit~ I Valtltl li.il ioil during the 

variely ofIin lscus. Wii Iin1l it l n i,1 Nt"UC1,,. i u:e;lllt geictrilly lulch grealter than the 
sqlltie tttilt., it is llll)ioXi lll: lti\ tlc SilLc i/C 5:. precip ilill . F, illis lC:isoll water reqlirement s of 
I;IlM cc jliCl lIrll2ilt (lr A ;u1i \ il11iu Liitllilic(l. ciiops ire scllelils' hih ailid indicale leat differences 

ll egllolll c illi t 

:\i1,ll110 iM 0 H 'l;,l, tdi Ji LW TifcJ :llii, i~ ll~ -t 

fly Illltlll illstl. st:lltui Ill i III cL'Icilll lllIu pt oll Soniiuullte Hiit ctinlim tllogical claracteristics are 

Tilrkey is Nluuo 1t A\il . tilte lis;, L'I\Cletl pullt, shu l ill T:ilIc I. 

Table I: Chaiictcristics Ilf Piecij)iitatills, Length of (rowing Season :ltd Waler Requirements 

A vee Weighited 
M ililltlillll M1Xi i1ilii1 Average 

Avelaige_ mlillud plecc il:iol~ln ( I1liil) 3 15 2,44 1 ()0"2 

(;rowill scasll (dii), 28 301 281
 
R:ill ; 1j llost cliti'll pcIrud ( 111111 15.2 485 
 97 
Irll itI ll \\:lIcl IC(lU ilic nllllIsI IInnt) 75 778 388 

tlicp:i d by Scrf I)I/ il, (wilqiltmhill oil s alli )rljl n lhc, 
(enlcril I)jr.,elorilc tl Stle I I)'v rallicL \VorkS. I)SlI 
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1)ifTereoces ill cliiwiie. iopograpllv miid Sils 1.8 miillioni h~comies (4.5 miillion ;acre4. wihich is one 
throughii (lie Ciiillilliiliiclice [lic'e t ocillxii 1 lo ". ItlFihi (1 tile ioi~iI aireai lcujliii il iieljill. 01' this 
Nevertice; Vi V iIire \xcivxic i cijp, ciii le ioi;ii ic;i, ()licmillion hiccliic>, (2.47 miillioni acics) 

cmxiSIICCcssAI l I.C . I l,,ii tIc CON:i : I ;liN ale ii jlimcd lv pI)IVAc 0chc IIIi ;:'!( tile iclIililig 
MiC 0111i1111lii i. lnK. iiiilIicl;IicN (2.0) id h Y ',IAa i ip~­, Wx'illiiicli ,211ral :111l iiiiH iiiitliini 

i i itl e~ U .i I)1 I l ici d i d l 1i i e kxi I l c i c i l e l y i hl s ( i I : 1 1 I i I I 1 I i i i I i l l~i ti l ei (I iil 

imiid ivc I, Ndiov,itII I 9.1 	 perC i oi lie W iICl is 01b[iiCIe h' UNe 01' Sihifige 

(1:i11ih. 3ii Icr h (Liiiis id tourICeliili divcli oii per 
Ial 2: I'~rii :iuid iih1aiionl ( 1909) Celiilih. Iiiiicweis. 

,\ica AN llldlI~i1cil Ill picviolls NESA ,emimi ic 
'I ILo Iii/a IitI i cci alecs) ., l 11piii id cm id dio lv ill litigaitedlI (1(1(1 [iill I ic 'iii 

A~iiciiii.i()h S~~ ;lJIiC:ilt;I le rlCIiiilx I:l~ix ilib;cm iii;Iioiln . These 

Pasi irs aIiiiiclows1d 	 20.021I C~ilCI\ 
FIn,: N, 	 12,273 

Toitil Area 78,058 zid xviii l ll in Itit 'tic'icl'iliic jiiiai\ by 

V;u lsc i lciiiieN . :11i d c mllit. A ie ii illI lI 

STATUtS OIR GAI; IN TUJRKFY crops" Cit ill Illiaii antid sil x',hr"CA ValiilIioISII 1 'ION 

inosi~~~~liii' 	 ~l Iin Iicltiill li 3a~ kid andOt'illli iii iiclg Ta ,: iiid U 

1/ hI ll isi 'l I:i' il 1111)l! 	 I -i l I'emc 1900,l tuIet 111 I~c tlI TIlc MtI I ll1 beiclltp "l ihitil ,II 

clcij' ,ci IIW li nt L'ii'c iL t ii ll 	 ('ops : in sIlie! c 1211 j) l 	 A n Pe t l iriuof Area f 

I' 	 euc1--ile Crpsi2610 

IdI iiic ii '2I, ll It A"i ll > 1(1I t I .l t ic') [lI I i ie' ii>3 

A:ulinii lvopI li I, ColC o IelkI 'I w lI hl] it) cc' I> Percen 2.1 

L'7lCijlli 11011 i l"lliNA ll 11C )CIl tcl 11 ISC iacp ' 0.75teA e
 

hites iii ]tic' (.Ile 1,c1i \dliiiiiid i i w oIili 
 0.33iw 

'Ill 'Icil lie iiiitici I xiil oa 4rr8.i5i2nI~ 
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There is great need in Turkey iOr larin equip- in fallow. It will le a long time before all farms are 
menit and mechanizal ion. This weed is growing rapidly completely ,lechaized. Nevertheless the present trend 
due to the .drply incrvLd use (i1' fnli:,.j, in mclh:riztjtion continues hopeflly, as seen in 
expansion ol" ilri.aled areas, ard redlntiou o1 Illds Table 4. 

Table 4: TI'rClds in Farm Mechaiiiza;tio 

iarniMachille 

Tractors 
Trclor p1mvs 

Trtac IIt-tilIv:lo ln 
.raill Oiracli-pnlled)drill 


('otin phlti,.l 

Bllrtdoi ' 
('011lkiiR 

Motor pllitps 

1000 


42,160 
47,080 
6,134 

8,343 


11,147 
3,037 
5,554­

22-557 

Wi1h1 the IirsI t'ive-\ear deelo. prertt 1)1:111 
1I%2-I9) t 'I iIikey, soil mid wtir impiovenciit 

has entCeed 'IpItMie1d 1:0irpCriod. lhis prCiod jr tot[Al 
stu ot' I . hillit IrkilI lhia TI 1.7 biion 
USA th ll C.1ii iLed :Ml iItpi OVCHIuciiI lherI V.'J0 iI 
a 1ric )'c v'IIcl IS :llOc CtcdI ,l 1.( ,1' t cI ccItII 
to ile illiallio t cil ill:ildilhiim :il : lato l:llinij 
5I5,1(1(1 hiccl:Aicn ( I. iitillioi Ic'',;, :i,well A, to lite 
tecoiiditii iciW,)i.tin)i:liiiiciuiiicc ,lI t11dta1Cl-
talimlis tmi. c,.i iiciin . ()I he 51 .{){}{}h ti.' 

schled Ieil i - it . ir1 .t;11}1}{} liem itic' I0.0 
milltion icic;i \%.CIc Ill i!_,1-ld. 

T ilt' .,CC~ld Iivc-\, , dc',vh,pilnlll tkill 

1008- 10}72) 1 iiirc-, ihc l, imioi ll (l :1riiclicr 
.02.010i Ic, '-. *1}Wlec:WiCrc's. Illthe lirsi t 

Numblel of' .Machites 

196- 1967 1968 

51,784 74.103 85,475 
5 , 101 72.900 89,900 

0,510} 15,300 21,100 
9,800 12,700 15,200
 

1,600 20, I00 22,700 
3.780 6,30(1 6,800 
o,790 7,200( 8,210( 

-15,700 06-300 0,9-00 

In in ittiort development projects this irr/est­
merit conskled of 12,00() TIL (2.2 thousand USA 
dclolhts) per hrect:Cre ol Ir ,'Iv'.e, arid tlre resnltinlg 
i'creitsc inlminwirl income has heen 2,80(0 L, (471 
IhouIsa1d tISA dolItl Is) per h.cle I. TlIe overIall 

-c s 1e;cit ti 	 co rullet ~jL-rtLcIMiSt 	 d l is 2. I1). 

C\('('ONILISli\II',lNTS SINCE 
'IIIE LAST SE._MIN.AR 

I 1 I} d\ iliotul: ;tI. l t I10,000 hectares 
1275},00)0 i 5'0.wprovided irrigzatio systeisW,.' Wtilt 

cltill b" tIte St:te. 

121 A ti:rtal (d1	13.158 lectaires (32,50() acres) 
,oit land wa., leveled, 23,3010 heclas {.7,441 acres) ot' 

otvc.'l, Iik pl:1litc ea put iricli ilrigalicii ,,als hid w:o cdrahridil, arid I1,17-1 hectares (27,0(0 acres) 
I }hcct:tic-'. 1I 7t}) ;icit".l. itt) 1 1(1 1}cit', } 


[Iret I:I lit ireh. phiti 

It lids CCiilc'tilllitc'l 1ht1 lie till dki'ch pi citi 

l \tCrl IC', c' ' i
reo Ic'ii A IWtolrtillVW"i ot" I0' 

billiri TI (26.,; billm}n I&SA chll sl. lthli' ilt(CHP i 11 lA J) t e C i i ) )Ic~irrms il riccii Ir1:rr 1w\lic' c'ncl cit 1I ,11ilCHI)i€c ihc iii\'<.i',iitl 

retchcd 3 hilliho IL 2.3 uillioi I SA ii 5it kll 
seen Imt :itlc'.'l itliri coscIs c lv 'ihc lrlenrliiiiorr 

Cilli. thi' l I 13 Ii hillilt 
Iilliiu 11S:\ ctni. 5r'.:let [iI',)I 
leir (t 	 stlitl llii, 5 IT (i.9

hl1l:Nrs) (i1 -13 tc'I imi-
galioni lld dlairagC lI)J'ccd . 

(1d' Icit 

lillHCC 

uijde 
cli .
 

ss:i,WT coricilidi 	 L. TItsC actllivilies were 
1d'mtt1 ,II I lids rlrd tle iItVC'.tII rIS Hitlls 

will h' icl'mil hv watelr se ' thlrruah wvaer 

(3) A torah oi MO ''PRAK.S1 cooperativesei. c,,t).hcI 1\'ic c',li'liccn :i{Ic I{{,.{-17 Ih'tl~tl',uSo h"m}dR K S. c }{le aI ltc{},.qS{}acr.'es) 

(s,ci h]ind put n1dC irmreUAtiorlli diillill'1.535 w'eIS, in 
r'c'lc 'lw litii t illldui'onntd atrlldl liir 

illtir tlci . 'I 1i \5 ,a'icco m plished lIy.jp C'tirts tn'iilt 
Illee clirti/tllturis: Staite llvdil ic\Vorks (I)SI),
 
Soil ('i1Scr v:ticll ant l"iri I' r'l aticri I{'IOPIZAKSLI},
 

http:c,,t).hc
http:SE._MIN.AR


78 

and t le A grieni nIualI iatik of 'hirkey. Iit tI is ititid et ­
gronid Water' dvlopment11~l 11rogin 1)51 driIl tile 
Wells *iiid supplj)ied hiC P1P11N Mid TO)IRAKWi 
ciitisttiicted 1)[11111)liis . IlllC j01 j!tisl l!-

(l-I).lIclivl c, MIlllil i I iliItti 173B"11p rojcs 

I)oid iL rd I 1)101hiiI CI [1 \\ eeC )))eI te I" ' 

Setoitisir[I1(11M ,'tlls t eliip 0 

\el Its' r"Iesli it)iI~ 

redlceijtt CtilI\ I 215 li iiiili~i lit .\10)l 

jielI ill lji m e ic111C lili't~m jctillupill hvD81) 
ketielil lIV" ili Illd ilotit. cl [i pclil of 

SCCItII ildt~ ilItII 551C I i t e ttl I o is oI' 

IImiC It sichII'l JC~ it' 

111cillht-l ,~ ~ ~ ~ ~ ~ 
DI(7)l hch ll l hp,7 I (S p it riii2 .1hut ic wO~el I''die(1 

1 


INtoilht j'S dotlls I) . I M1 l ) I )1111 I 


tlil itlAt 11 . I IiCl 1xteis11,d A~M '-IttilisotJ I L (I. S~ 

(S) ToMeet the needLs 9)1 I'MI1nerS ill large' 
irsIipt ititi projects ( ttt1iitlY state projeccts) ftot seeds, 
I'CIiiet12, IinsctiCIdC', nMIaCiierCV, tolS, liVestock. 
etc., I lie Aglict.1111 l i ik IMiheC IOAIls :iitto 11ii tol 

loo i 0. 

el s hChe I .II)I0I CMthilillii, WI)I M ill5t~e 

(51113N C 0C11, i.iia 

111ljolliiitlol." 
uits TIII T 'Iii II1C 11:1111;L't2U l t id s)Illlle l0Iiv 

ee establieted loi uIllep cnei i ilI eraIsvics, 
()I' Iidt ;t esl ltlilJ1 c lIIlI 'rie 1'7 dl 

Selil)i ILi 5111 p iIiI LI ii ll tie tt itittV (or 

Ii-~cIt:~v elllliicisiI5p seI(rhittwll iii!iIi tlc 5.o g (i oo e 
)R K~;:ld oh~ 11V111c
 

11)1 o')jC I(I . (lsitdild/ hil PI 0'icc
)W I l 11d 1l1 \o, r 
parI byd T I I KScl. I IILlII III lvIII, d IilcecI 
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UAR
 

UAR lies ill a vin ti:lly raile- '01e. 1ut I'M" tile 

Niie, Egypt would li:ive ehen deSci 


IrrigatiOll itt l iaitly Ott [ie Nilelleyp d1:eliilt\s 

river. ('1ttlwd\\1ater2 ha> buen Used ittl oIla
Omses silc 
vei' alciellt ti to itiile Abot I 5 I .()0 acres. 
The qualntity )I Ile ': lulnd\";tt it file t"li-,es i-
2,34 0 00 i i is ,'-t)-\ :ciistip)pl'. 

, I.n12 ,  The I.A R w;i:.+i,, tihe itll l vli i 
onil' 3.5 per it >,11 n l:ll , ie e bceiiite a iabithil lv, n 

desert. Ilic atl ble area l. which
is i tilliL acres, ,i 

7.2o mrillion :ICIC,, dIC,. ul t Jx !Ld :if I)le101lt h\ 

itrigatl ionl.
 

The ha'lli -,\st ilC0 1litied tll he the I0,1il 
Illeals of" ri]tan:i i i the I AR [itil :ibotit IXl 
\vweil the coltiV:timi,, A:t -it itl ,t mit asneli. 
l'Sil illlltodied I (let tile h iMil , tClil the llld ., 

divided inlt() hasn I I.()t t 10It1 (.()()-;,e[0 ccatl bh\ 
CItNuh it ile lieOtile tiictn c tiOld w ltele tt 11IvoiC. 

Cotlliplu'iIt 0 t o ti mlels. Altei1 iel 0l ! f ne two 

Sit tO 49 d tys , i thi i i c ha.; [lIIe u. I t l i d s 


aire daittod ,ud ucI y 1i- tiloled. Bill tter Cmllilt '­
titll otflt Hile_ l . setll Lltt illlli'l it)i ba.it Co t 

Ilie I1AR. 

li I;2<, ',, A\ '.It it i+t l 'p catiul., s , ilto t.tfood 

for itrigatitl i df lo\V' hp ]1t1to clilti\at ettOil 
lie 'giotI Jlie de p ,.t al:tk ,ilte.d op Ncmll\ an d ItLI 

to )be cleted(tI a I l;1 lhe I)eltac Ictr t ot1c.d 1o. 
baIrra e \";Is ,, ilk it R ,tt tul I)at tt t it hucd IwItti 
blraIChes o illlipl)'C t le irrIuIit it bitt It ouIlI Ilt 

cope wit 11 ile iiclieased irIr atittI e1lttitletteuIts of lie 
)elta and it \\as iecessar y ti.1 btuild lte\ barraces (I)elta 
balrrages)hvlich \vele completed in I3 o. 

Olher prtojecis itdetaket ow:ird converting
 
Some hasill irrllic ion schemes into p,ernlliatl irigat ion
 
sche me , \te ctmilctted ;it sites on ilie Nile Il tile
 
list C T :Il! i iiirdcf llr ll lltleaLsed
.i , ul 1'o0o111 
five miilimcit i7Tti lo 5.1 millio acres ill I900. 
Until I1)2 ,itliiter Cl', ipL dep tl led cllhi ely tll tile 
nial d eiau c ot lie ,i\v r Witl tht e tce siott of 
pcie iti l ire; i tl't. detLianLd 10t llllllltcl w:ilI also 
i1ceIC:Pi (I Alth A ,V:ill :llll \Va: C IISIItce._ ill 1902 

wilth lie C:Ilacit\ of tIt le hillioln Ill. I l 1 2 it was 
raised -il>.iteter ill lielit to illtrelse its capacity to 
2.5 billiot ill-' :td . ain ihti llete ls ill 1933 it store
 
live Ihillt,+lL ill'
 

+.\\iiitl Ii:ac ws AlsO coilstIrilcted ill 1902 to 

ml,. lie 't111tiner levl] oI tite rivet aid it) ilprove tile 
Gcanalii/d tililies0t le middle of l~typt ThOUgh 
itided lot use diiti low-ri\ver stageAiid tlflods, it 

\u5 I.llltodelcd ill ).38 tto cope wilh flitiie develop­

tn ilt atid t,1 Ielp ill filling tie t aised Aswain dam 

a waigtis 1905 
Oi tlte W)aimic:iti hitch atl 78 kilm eters dowi the

l)clta baJa e to i mp;ove tile pFereti il ig tion in
 

/itai- rlri e ASO cowistiticted ill 

t ial 

the Itotltettiarea o tOfe Dtllei)elt. It waes retnodeled 
ill I 3105 it,:ie;ie thelteal.to 

l.,i;i Il ,ae was uilt I )1'2 iii1 use tilebw ill ill 

sC:Isom OtilL ,"11'i haiC wa.s tetiodeled later 
inI it+7 o st: ,Idtta1 towe riser stlcges. 

Ihit: banra!a wITs cotIstrItlced tntI Rosetta3 
hiat. alt 21() ki1lolmleters dowitl I)elt:ibarrago to help 
iII illill ,-, \v Iii dLill Iesel\ oir. 

I I )25 Seililar daini \wais Constructed tll [ilie 
Blue Nile to slore 78( mnilliois M III waler to 
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improve thle ill ig(I'i ott inl tilie (i,,era (SlIda). 

fThe Napai h itndi haiiaic& i tipper F',gpt \\,:Is
 
Compilletedt ill ]9- l)3(f I~lse~ h)(11 ill Iltttttk an i l 

stlttttlt' sct:tsmil\to itk 'Jlie Of dIddttollaI 

slll)l)IiCS 10 lk (litAiMiLd 10 Iloi 
 l(' ldiked AS%%uIl LI;ItiI 

rn~i~tlCo137 ~ 

Kh witc i m k-Ic ihe137titiol 


K11111llil I I~ IAk 


(the Ailia 

Iwl"Il AIll, 

V1tiCIt W.ill 2tIlltli L t'C IhC -el "\\it locilllte 

Itl~cl'.tIIIL u~lk"Ctt c:liil mii , tke :o,:Itl-)I Jet ii 

Ahie idilitIMtIl \',tvl h)t ilIC ClI,%.\i1til (1 1 t)~ 

,r lJcvhtl cllhk lk lv C ) 1)( 

00 tCSIilll i 1111 15th 1 l iuer :;pI-.\UICIIJ kil 

I IiIill it t i )I isiA ltll, i 1 ~ XHIij IotICt 

hlicAliItsliii-titcltj I ~ittl 


iltidilflci\ il kihti-
ta p] it, Iassdayd , 11)[ c w vw i 

itriislipo1C iiiW.11k Ilitctt(fjIL 

LICVCI0I)IIwI1t
IowRlSETIIILI.N 

itc 11 liii'titi khlittt Itifttth, I c shll I' eIM11 71'Tl l i 

(sllcutll Ilill thei P ti% vle (Imil It Ii \ ~icttIia. 

hltie itI tel \Ri 
tili e c il i Chv-t I oeI'l,( putr Lit 

the cilf il i llt l I,,~ It() I tll st1 l 
m e0 t 11f dt 

Th IutdIga '-loli Iw2)c 111 I-) It 

The (Olltiwi!,g schiemes mre propo(sedIfor filhe full 
titili/mIttot' (flieNile wit ei: 

I) (ttttstitet lill of I dlami at t(lie exit of' Lake 
A.\l~rli tocliveti1wIltkt iketl( all oer-v cu-storage 
lcstitvoIl*
 

(I 1niL.1rt a reildtir exit of'ioll of' 1ttile 

Like Kimca for 
 its conitrol ill orIder to facilitate tiuc
 
coinhiitcd over-scar stitrage ieiui tion of' Victoria and
 

f3 (i. efo 01' ;1 LIiVCriIutc (Janlglia 
citl) to switchi tile water of' Lake Aihert f'rom tile 
%%j~f "'iiiit Sticlaii isilltps oif lici2 ahoti 50) per centt 

l V CeAIa)Ol tisii:M itlaMkeIa11 iiiive-e rs ilg 

)i S hIItat 1Je i t tiI ,~ f iolltIs oi[I tile~i ea~t i r 

(11(m ill [lie, 
thtliiih~t v firgton sals over 

wastt Ii :mit (Ilillatd each veail hrite. oo 

r 5 ol 111'ik1 f pr itiial eirgtiondutot(ita(ill cLik 

ktlt 10 uslting itt lioc 5:11K in thaeWIIIL ttitlitlaLie 

I t i tti)-~ tetie h 

I~ si_:to Ik )t Ii C!-;I/: n t 

i ltoi[liet>l illtttt. 

IIIitl t utit n w drvtacptt s t 
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increase d(raimge depths. 

(3) Widening and deepening all main drains 
and branch drains t provide field drainage of' 1.25 
meters. 

(4) AdditimmiAl ciiiti:ic n of dhmaiage sla-
tlilts. to proWid0 tim dtClIee, l'a, Cll1e Altolcul-
vated land in tIhe I 1:\i. 

(5) As ti l hli Jlia, lis Ale efcetive oil]\' ill 

hc'lielt itlt :i iM't iill ) e\teiiditu ilone deir basi,. 
tile nos'eiliilllt 1 eV li:i- imeert t geimC) IICplt r:il 

.'stelts ot flie :ii1 c'mlic'etc0 litin< iuughfou]imll ti ( 
fields ill hLICeI cMiVeC\ Ii :111(li drii ec ssmtel to 
tile public dimliTi, ;multe> IKs'C hCH'litnmdohi 
Claitiali' . ,Li 11 It',tslilt (t 

\5.':il "i tdh 11li 1 1;1im h1iss site Ieiin,' iij'. ,ieiti1 iits 

;,itr il! .ilitii 0t 1!, ,;! Nil, 'Atue I. lhigdls:jiisil ll 

s [limt' \v',if'i ih tr.cd ill lL'c lin >Ailic suiils I 1 

I_'_ Ilim ill. W'hile litiin M ,:mliii isV-11i0L'( inm ii is sii 
ise i mi ri ,ti ll 'I Iwh'. f, I .(s() million [ill 

SOME IMIOI'\NT I IT)O 'TS 

AswaI i)at. ilie :ii tilii le,i t icimiial iiiigtilimm 
wa1s Ci lieh dlepcic liti t l [lie i:iiAIlAl lisci lg e ofi 
tle limec , wtiichli wh 1:1thclov, [lit illigii 1e lfrc-
Iteltits il mituol \eatl' IC i lI t ll ::1iilt ie (11 cl p-. 

Aswai diliil %%,i In l iM I i)-i ( )i, ole Ml billio io ii 
ft'Watel 1I1 mTel ,i lii 0t1 1i1C pilii:l l irli," telCk 

alea iii] tAni .'( .ciiliig'icg.(ttt.itt t b iii 

irreite li'Ci1:1id I11h) eCrcnniIl mIll cmillll. i hc 1ll 

lesers, il Ics t .. _. ieCCe ok RI.. l i lism rimcect Ii 
(lhe ", i llicl' w>i l t'1hil:!c I llp :c 

Ill 10l2. [,,(. lilii hmie!lciiti (it Awal (liit. 

b% six imCIC'etimetes ict :ii ti 2.,. ,,lit- tittc, t 
illion iii''. Ilie itiimi \5tei sIcl wins[ i t 
imcClaillititi ltA0 tt' ait m i s.01() it miiil i nCl It! 11. 
The taill wii 1:i d h Imwte iia ;ti '. i ci +li itiI [ 

mimcreac it, I (I cm tic it t , i , h )lnt1" lie'C 
Additiotnil syam cliiblCd l itid'iiit llhie l 

2((,(0)() site> (t hmit lItIs lo pciciiiLl it,,idllt 
And reclmtilimi, -('00,00i Acle olit'w Immil . l. C\tIA 
walel vw, , lim'd It ieci st' lice Clll 'ilmilii, lie dalli 
was gCoil, t ill P)53. 

The Sadd-eI-Aali is desclihed :mbove. 

I)elia Mirages. (listIrtictd hctlweemi 18-13 aid 
63. Wee re pilaced mn1930) by two iew hairralgcs at 

the heads of Rosetta and Damietta branches. These 

barrages serve the Deltha area of four umillion acres. 

INTIEIRNATIONAL WATER AGREEMENT 

fhc govemInents of, the IAR d Sutdaln ,o-,­
cluded tihe Nile \V.Atc agrcemcnt mimiNovember 8, 
I951, which conl :tins eight Articles. 0nlyv tll0 first And 
secoid alrticlcs am lisled because they deal with the 

shii Cs,of witi 'or tIle two mej)!lhcs 

Arlicle I 

Paragraph 1. 'The Atomunit of tlhe Nile wateis 
nsed b ic I IAR iitil this agrecitem it is signed. shall 
hl her icqiniimed water rimlil; bhtoic timebe obtaining 
hiici t l h' \)itl ('o tlilol piojecls ald lie plojects 
ss'ilii w ill i u'iC'Acit, yie lds. The'I liot l if this 
ic(qtiired li . i 'dl 1, Iilmli imI111 pet \Ceial is in 'i eiid 

itAt '\> ill. 

Iiar: -rapih 2. I he Al UHhiiil1 V, i! L:, iid tI 
f)t'Cseit hv Sudiainl shall he i,' ,vctiiilre i ghit Imeb)Ie 
ohtiinilig tihc bec'c, I ptloi,jecs '!i total 
A uilintt if t iis acq ilted light i!, t')l biilioi ill' as 
mmcisneile At A.\swnii. 

Art1dm' 2 

Paragrap) 1. lin order to iegtl;ite tile river 

wsinterlAnd cotillt l flow into the sea, the two 

ei ithlics ciethat lie I JAR cmiistiruct tihe Sudd-el­

.\:ili at As"n i is tiee irsi link t a w wies of prjects 
imtilet Nile lt o vi -veal stolra e. 

Paragraph 2. hinoidem t eimie itth S ntomidei 
lii/c its shi e of iltte wate . tihe tw ieptihlics agree 

thlt Std;ll diall c lstrlict the Roseilc, darn oilmlie 
Blit Nile imd am otlhi woi;ks which ile Republic of' 
Sli ctliclsidem s Ce liliil Iti mtiliitli m of its share. 

Paragr;ph 3. [lite Ie beic t t'f1omtile Sadd-el­
.\ili eset'oil shall he calculited onmi[Ime basis of tlme 

ica ee tllital risem yicld oif waleI At Aswan in the 
.eal's of this ciuminis,Which yield is estimated At 

3ibot X4 hillit m wlI mmmtmim. The Acmuiired riglts 
fit'tie two s ictelt in Asiepitihli ti Article I 
mismd At \Av,'allm] tile losses ot over-And avelage 

yeir ,>tmleeot Ime S:idd-el-Aa i reservoir shall be 
deduced trott iis 'iCld and the b:la.nice shall be net 

benefit which shall ile dividCd betwenI tihe Iwo 
republics. 
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Parlgiaph 4. The net henefit rni the Sadd-l- resulthi net hnefit from IhiS inerase Mhallbe 
Aali r serv ui mntiined il fihe previuis paragraph divided hetwveen fhe: two lepnlblis iIi equal Shares. 
shall he di ,.hd hx,,en tlieIN Rl'puhliCS illthe 
r:atio mlofl. i Qi .. WNo kiPg . 'Hi aStdan aind To tiw. \ R. Pamgraph IAR es im py 15 mill in 
as the avelrae liver Yield lulill ',thin the ]llt " f pouInd to S1ila a . full chullpeiNat mulIi the damage 
the :iveiag, vil 'l tred!o il hleprevim i-,p .Ia- lelltllig It) lie Slidallis exitIl, ploperties as lhc 

,olph.li mi> if the :,.ix ,n 'ield re , ol e ill Sadd-,I-Aali rIe'Vnil, ui) ,:eur rat a'lli reNitt tile Stm tile 

Ill,'eH>ANr 111 VIeiea!e oi ihe nix ruir>Ayeaws of rINv i thmereduced lewl 018ISimeer. 
,
Lo tllri\. vhicl x eh N i -l sis,t i1[ithti h Si-Ihilliil ri '

amid if tle l,,,,,IClli: . It I0 l ilIl Hl '.IllCelaragra ph 8. If is idrei st uodthat when fleS eq all 
iiet itefii t1 1re Sadd-,el-A. lli CNeI\,oH -,hll he Sadd-eI-Aali is ftinly operated fr i ver-veat storage. 

.
hillioll I Ilt Su It .,AR ill require i:ig att\'(,+1-4,--4- (10)-: ls Ill- idlltc ofI the w not u,.im tf water at 

Nil.ll he I -1.5I -1 -- I rid (d file I A\k k I 7 = Gebel-,l-Atilia da,"nh 
55.5 Imlhu iid. lBut it thre ;ieage vield iieie ,Nthre 
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CHAPTER V 

Farm Management of Irrigation Practices 

INDIA 

SUM N1ARY 

(lilt il li 
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ON-FARM WATER MANAGEMENT ­

.INDIA'S APPROACH 

by 
N. D. Re 9 e,' A. P. Joseph 2 

llipit iu1il t++le ill lie e\wlt'll, 


nli iii de elttI ;li i llii i is,wIim 

iWintIld 

j Mi 

Ii lt> 
V,'l.'JI illdil, ' iel tio 

titini( 
uil l l 

iIIi h IthIIIois' 
11: :ihwtl' ih Ili \vi the usC 

iielhW~l lp )Cltpi I 
\ l.'AItie XCtiI 't ','eA i 

I 	 liC lilntg 1io"Ait , ;i 1 
I 	 . ,Iuh ,lim, l. \\,;iii k, 

t ( t l e l iii iUil t !fitcritt tt1 
l IM ILIUIMtll :111d JCIttu lhlgl' Ji 

Pltt Xeuli\ ,iIi hti l :liithe (12c litl 
ill th1Cslt , IC C +,,:,. ldildt ,.ltr+1)011W'I d+\Ch1 to, laI. 

suit;th. \ite i mi!uI ".ui l llltmiIil. li hitjit , 
il1I AI Ile"h0 ll:1l1\),, , Io ht'tl\l d c.llllml,11:11C+ 1llt)(Iclll 

\XVi i:i..eliiiip,'t i\, been e:ihtei.t )ieilee" 
W hile COO~~tILIIIItL'd +,.'W,+;l1,.'h )t''] t(IlC'qth1A', I +IJ1 lt+'c 


the	' Xtlu - ii 

til iie ii:ld 

J It Ill(<,iti 

2. XWater UwI.,.S 

lktiti:iiuutl IlWieuit'de 

] iie '\ pu Xiii i 


Ii l'rI ilrI ,tli-.tI,tll 
, r iit 

Nliii,,ir% .I I -m I. \ riL1llure. t.1). & i 
ipartnient il.\riti rc,.Nt-W l I.ltI IhI) 

;: . ., .
. .. -­

'llltiiuhml t ttI 

rui'-stlitti iii 

.ratil (lit ­

- .+. 

set vice" alld 
llpia"is ml 

!st~iiClcN, lI:I> 
11121 ] It il 

deen IXtiit)MIecLii 

ptduclonl inputs, as well tsgiviug 
e't'leclivc aiiid etIicienli use of water 

hbell hew le , Water lflIMX lpproaCih. liage­

l streamlined, ard illpittjecls is hejli" 
I,5 ll iliaII (lie Xv ll.rIe(]uire1iel1is of' 

.'itpI)s W'-Iiil ldh ieIC(Il~it'I\' 1Ct. Ihiit iisllih)a1Ssist 

ilie I",ill'erill licn w iIcl lse piohlell s, both 
lechi t+': hil,1n e het. i lit.nclhed h\ selling:lild i:1l. lh 

ll ne\ iel ie, :! well is Lliliii existing soil 
ctltlseinv'tltiu lul el l .'' :ii iir , techniical htille­
ii s mid: nitll , I,0Uljiirtu thIe t elmuiica specihi­
a' rio~lls ' ed file+'owtiIt hlteel tll .r­l h+\\m ill % ll;!\'e 

is 	 lksi nigmltllii+'li it gap il ileI lll."Isillitltic. .e 


ueicit eiI kiitXX'ledl0 niud e:hmt(tthitg\ mhtluiired to uitilize 
tile\XdlCi tiiti'ii l elllife Ci, I ,Sstelis mud the 
tliLtVwu[]..T 11l1 :t] S 1_tl,121211ItCI'lliz,2t;lld+eJ' 'tsJT( 

;1i1 bi lii ill: it ill it. 

INI O)U(TIO
 

ie ti thWdeOs. has highIlltme XX'tt 'uO Inldia given 
p 	 tolii)lil',tile iililmgaliollIo dcvelpillliut oh t ilnCrease 

lltil I Odlici 
e exlpet ded. Alitht gh tiul 'le'lii tionl p lelltal 

which XXas devel ped ilitmigh construt ion oi '"major 

.J,.mii tt. ClulmSidentlhC restuLeS have 

lill Jl'ri:tioll ts te F 
aIld Illel_ lo~tj, Illl.)tIIIlsyste"ll;.I­

"
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their :iudF'arimers do nolt h1ive mIN, etilitol ovel waterl Ie ftimus mre willintg to invest I'o), suich 
this Systeml. Wheil tHere is sliolt~l-Ce oi watei, thle IICIoeSotCN. 'I eICedVIWtou I-,tiOi 0 S LivC Xpved tile Way 
tieldis ill illliolL 11 stehditl i elae. 'I k restiiiv ill fi ilte akitgie lagesc prlgia im oii wvater use 

IV ka iitC atlid wi-tl 'eei t ill tilL commandliu areas of tile 

:111d~ ~ ~ ~ ~ 011 ~~111 T~Ih)IiijLlkClip'! PRACPR'U 

\i t? LI i 	 ' 1 11CI 1 11.!\CL11(d ~ ri iiii I 1 -:LSiNI at I 1PZO 

I LI II Ii~ Ii Ii~ I \\ i t l11!L" tw1111121~ 	 i/hit 

hwdI'id ri NL~lI1 I tl il ILl id 1jt.1d"l ei I lleI plohi lil(ILVII I~ le llhedto taWie8-11thi ii) O 

til J~p op.1il 'l 111,111k,1 -11~l 111t,11.- ill~i'lt i C ie in gell)~h 	 il i LILmttoii l ate tilaw let 

h( HIL CjCtilke~ :\i wale hi~tfAulil ttLllell eliltls ewllilo k eissi Ategtveiilts-aIIN it 111L.ti cil lie 


de1:iitP~dCI01 IileIII> 8W iil illC 1:1 et?!LI in -eveini
he'l~s ppast. 

l)Itii~tt i IIIllIL 11 1 [ VCtil\2\\1it: Iil c( 'It wic IiIII l edkiill/tlll hit tol- dcic v to iCien1 

lid ii~im cIlot w l.I111" ,[t il :11 teethll wII/ lielcwiililci 	 Ils 	 Wts11m o ltedtjiiate 

\\'illie 	 lith lllilltI:II: t kll i . Ilsv ni ,llc- N11e ti [t , ( l(l d ilet llils11 1oi0 ot thile stiteJ~t~~ 

iii~~~~~~~~~~~~~~~~~ih~~~~:1%,11 tWs ei111 I :ieiv wievli siewvl Ot locaineli ~ ovtIltlt e sttn :I~~t 

a ieehI1W 1111!t 11121 tI I e o sal'sill Ill ,Illl il d t l11M A" HII ii 	 II l I 1)1 IjIhIeI itwi 1d 

31l1JILItl 	 ill ip81 LIII [m l CTi'he il I ' Itt~hSI~ 1 I~ cIlI til pw Itlih tillwI kIL, ~il \ L'h11f, 12il21i A tsliNl C oiisra 

NI! le I ' Il II li 11 IIii i .IlLIJ'C ) hp I being, utA l l 1 s l htt ttheshIA> 111d e ;tI IIIILI I~L 00 t i 

III witit1 V~~ ()I~~l lllideitakillic iitihii~~~~ltIO2iItI lit 'Iil~~~~i ittil i 11ii1tIltt\\t,;IttClr r i 
lEAR.s5LY NNltI Sir lsltII? tle their ani ndlitilltlii.C1hLhtllttilllILIL'. 	 tt li jtt l sp n a 

the irrte~tli~l:111 tiL ut~ttt:i ht ilerItstlel 	 iL' iL'I 1 allt t1he~st'tI' 	 lWA Nt1 tll'l :1 

l~T tihot leS11t i i NiliiNN' 111 ttllI~INlI:IL'Il II L les[i\ C111 itleiltt'tt i Lht kt i let ,-l.-,slhic sll~e t g IS' ltilole sa 
teeht iiI atlw 111atCtIMli iotll l iew dCs IiIvtltit eILI Ih !ti- iiu i-O k?. tilLIIe lee-l~l 	 IIIL'll t ilie 

ale It)jl i ittieta wit llI Ci t rt8 1111 hwlae iIe etl 11tt Lj '1 lI tkl I or ati5 I21 LI e Ittieltue ' ectIhee 



I\,ic :L III1 )LII lIlt,I11 C'\ , J [ll ii -l Cl lli t L'1 Illd It C 1C)I I JI t III h t .;lI w Ili l ;I 'tlic. II ­i 

Iii III ii I Iol mid1\uII c c.Il I \I I III L w~ d Ifl' I)I'i I I\Q C I I II It." ) 'II HihCd S I L~.0I WAi: I LI 

i tlhul AIJ ,I lt p121I IIlIt il I I ,,,,l l ilC I 'LhII IKl\ i ,l 1 L CI, jI I lll II III I kA I J L ilJLI c''tl \L,I I ll 
,in filI AI' hmI;'I I III ALIIL l Ilw 'IIdII Il il , 2tl L l I AIiiH A I', I A, . +ICIII, I it:lI II i\I I, l Ih AIiI II t (I­

lI ' il (J I'll I l IIL I tI IwII I11,11 A 1 'J I , I ll I IICWII'.hI11.IC l I , ,. l 1I I ,I t+I )C 1 V lI ' 


" i ,ul 'LsilI j, I II IiiCI;i IAII,I I ILici\i c I I LL II i.J- lckllll I\IL itLII' I. Ltj I ll 
 ) Ii' l I: IcC:l l 

All w I II cII II L'lI I I i\ .IICIlI ll , I i I 2l Cl ,illk ' il I 
CII\lll'rL ;)L: #,t' ilt ll ~ll' I],II1 I i' I L 1i L 'II LL I ­l Ih ClLC> ILIL ILL :I I A !!lC I ., I \I ' l IllIL 

j IIcr\ Ci'11llhl ) Pl ILL I I I ,II 1', I IISItJ 
l~ 'i. .i t ml+,t- I~t']tl.+, !+ , t'L I* t ! Ih\ ill th \C+1 t' \I i IIL .!\ l~ t\ 11] ,iI, I)IIlIlII L"t'lr CIIhICC \. I 


I I II AIIIIS II I I ) :iC I- I L'CA ' IItII I i I,+r llt.'l " I i \A, 

I j ,l LlJHII ] 1t1i121''Iil ll s LI I 'sIhhlisliliilllI L ' IIII I L, I IItCI I 1 11 'I L' 2 Cl
m id ( i . 

'lL'IIl IIiCL+ l I 2 I III I\l 1 IAA lilI I L'ClII III 10 ilI W I I Ith h 

5 i tlCill Il C ILill'k IIIL I II IIis I II i ill.lllI )\ II ll laS .1 l1 AlIt 1 IIL t !I I'ClI \ IIII 

101 A l A,A,ILI II I IIW III h I II, h 5A11.1. I C ICIIii :i C I cI 5ill I III,'IIIHH CI' hi 

1AAA.I II CI h1l, 1 C C IAAII I I l I 'Il1 ; l0 c121I'I LA l i ln ,!' I I'.I C I I I LI1 , 1111 11d I , I I I ll lI \'cll 
wLL ' I lI I L'i . SIII' ll(%'' lh I L'li 1 1l I t'I \ I AAI IJCLI AilILlIl \ 1 'MI IdIC 

,,I lj ,I'~ e " ' i It;lt' I)ilil-l II1n:1"i'lil nt!v ml M l n i il , AAII1)1cn m d ,IIIIil AuIAlIh.I''le I~~liAi 'IICI I I AI 1)c,ll 11 . 7l (I I I'llL' CiCI lC'kllt 1h LIlK7 l HIJI AIlN AI Ai )C \iI IICllil \ l . I I I C I IS I cI I 

1111\lUIn I 1 I IiIlLll II1s i ,I IL10 t'iIAI IIl I Il L .cI I CI ll li Ic f I I I ) 

tIl l;( f ill A Ill cd il \A IIil: V l0 mi ll A II,;L _, I~ iiTIW III ll ( 1,, l - It')~~)I I IhItII I .iii C.iiIc ~cc u i r i iI ch I IIIIl ' ' I'lJll I I L'C1.ll Ij JIII ILCL I121iI. IIL' Lcl:I1c lc,Ii. ' I,I S I I u'IIII, 1 

,\ hichOl'cih'tl~~ ~ ~Id'tAill~ilil~ ~ h0 I CVl, l1mllc'ii ,bU' Iltl;l\wlv,i "HH.Ic'llelei.,e V l\'+ ki 

1)p[l~ I ;LIIi' II !It ,'i<AI11IliIIil II!, li I\CL~ i>l lIIl' i k lil.l II lilt'h ' i l I tl II lI )Cl 1 I' C\ ul-' 
;m - ll I AI Il ,tc t e'c, ll l~ l~T hill ,suim . ;I tC', tlt 'l,l ltc C ',l I_'lh ,l <' 1111 HII \ICtA cl ~ i ll l l 

:ltIic:ii t l 1)Cil~~:AIM k1101 1I\thd I ,)LiIIlIHl-t, Ihl 'iAICVVn ' 1IIk i c' listiI t;I lt w+t t i< , I ic;iJ ,III~iA il 1, *IIIII.icnI I 

iilc'lhlltl.,~~ ~ \'l<,,t'l;L; ~ ;litI'hllt<.;.~ ~' ~~~11 ,'l t. ;llt+i+ l 0 )IIIIvl ~ ~ ~ tlll ~ \L'JIhAl~l \:ItltL' I Jll A11 1ll IIC 
' 11 1 1C:Hii l II W I I I l ) dII ,l , C .]f, i l ,) It 'c ;IIj i c c t x 1 I t ' < p , . I l t' < , i , . , i cAti~ l ;111t" + c l u N 

;I I', I III tIii/.,II lllll! ,llc I;. 11~ 11111, plI k IIh< c I~>cc I , ,Ih ", c 1 ('lU,, , oli I ul 

,IU~ll il ;, w l II Ii ,II I I ., I l I lc c II 1-,i~ lc l k i- " d c h i i.. , ilA II < l . ' c Il IA' c i 1c 
.11htA , IIIuc, ,c, ui 1l\ Amc,l d icI;l I J i11 il l,IAA h tXc tl i idl.p ' li I< .1 i I )I IAd 11 1 kO,ilh i Iji,' CIAl I lt 

loc: elilL'rc h - m id;l 'pcll I/ !I1, ,I Ill!l jvI ii'III t~ , il<' t vli , ' t il 

'F1C II C C ,C 'l ( eilI' ki'll ,i+ AIc tr \ I l lIi li II A Ik l if+ I, IIc'I i ; lt 'i i ,[;lIle'O 

I~illllivitc',t~7 lilliu'ldtit' ilLlc'l~kil,_' , I <' It'l- ~It I l ' ' \' I\Ll'I ~ ~ l ', ll ! i, lj ) IIJr 

.It i JCllliklll< Itk l it ld 1 0 11,I\ l l ki d \ (li11i lt l l.t+ il1l11 i(l mii c.j I,)I clo c il i~ l Ith-1 .1, flh ili( )(uI'~ 
, 

, 

I\t ih c'I h iiiQ "i t llllfill[' 11 t~' ttI ii'Mltl l n ih I l :ICI 1Ti' ll i if c ii h I I .L tW ll II k 1111in1.11jt i .1 Iilil 111WA 1,11l. IiiA \ 

sik t II ' _1 1 MAI lli u l l l il i , ,lt t h1lnAl , l i CIiIliW It I ii\ , lm i i ,l'llI ifI l I I l,1c t' Im< AA It i H 11d 



distribttto s*tisim,,, t ciiiuiiing et.ilitiilite i 

17r1t0171o'SO1.1, ,c t,'] lic11,lt. +, deve ]lopm .ftIh;I~l ent 

.I-S CoCil l e:1ll'l;o- tlh C , ('11C., ;Il CtXA iieI ill deta i 

heroicS Ipec, 'v if ; iiuN . 

Lstimcititoli,i 'u ii, ut t e e ti iil 

\ ) ,t tliCi Ai tl' c ,.i , iliicu e h I. i cltlldt 

Iltihl t, i tljkl,' All, +xtt'i h) 
m l'lll .l IAl l (d! " m i lI . . l h t ,I!!lc I tit'Ititci ll idit pptii , %(I ) t't'l i' N lo, .i II l I', i ,i 

klcu ollnWiie cuiici 'Jilil'iiiIl o lt tle'i,Il11 iii1,:I.._j 0 ite-P Ii -
W1 III tlc , ,, ~ti +11 t l. l (' ' tI ,111 cdtl T< it,, :'I I ,l 

ilrk-lk"r, 

II W~ , ' :+ i 

11 [1 1C lk+!+ 
ch ;Ilw y, " ''if ?'+ct i\ 1 11,t+i l l i l:' ilt[ \ l 

l Ii l 1 ,1 1- IC A ' 1 1 ) ! H'I 'I T i l t , [ ) I t I l , ! ] ll 
, 

'" 
, 

1nt .] pt ft l c I -l ' i,, i itc i j w ill d c[l l l h .,lt 

lllt~il :ttl'~ iq lt' ", jjt',, l fill ' 1 1c l l tljj i i : t ~ 'I Vi I' 

Ig~~~~~llll .10 'l+ l !I + l \ f 

10 C C d, t' Cd~l.,.tl.c d i.'IC rA 	 IitC,1.i.I+ 
dC.'t:IIl,_' ' lJI, ll 't+'- ,:i ' l ",,  LII'IlIii:~',I (l lt [t lilel , t', NjCt ti''kllt, t tI+ All Giitlt 

,
CM ITll C 	 kull ,llf ' +!i',l~ lt I l OH "l+I]It 	 t, IM \'¢ .]ill[ 

Det+vehlpmn tl ofI N;Itliml ', lili rdl 

anld Sp~ecificatlions 

Th ,. \V~itul .\l iil:w 'e l l t l[ i,', i ml life Centl' 
, ICrelIIrCtc)hiic]1 [uIJ('11 I .,. Hl t~tIC lt)iJ.h ,.IC. File 

10110 , M itI 'lit bi Ill .11 Ct [)ll t : 	 ,11: ('171:i,.d : 

I I,. I I ICdI )l ti,', \-0. 1 (.lu e ~ ~lll 
ttn+..lel Meh.thodc l l l),.tc 1c ti ii lI talke+C'haraciet-
istics olls",I.). 

( 2) I,.',.'hlIA CI_. - A( ( uide i,.> N o+. l' ltu 

E~stl i l! I WVattc IRe( l ilcnuei. lIt I l,,I [m] 	 t>,I.G 

( 3) -1 ,..hI i; I S-,.t ie,, 3-1 ( I i I i~tk ()i- No. f 
[IrIiga ( foi \\,;it.'ci lNhi t.lImi~ t - " Stl i Iv % dI~u\( Jll d 

(.llissi I icail fill)", 

-1 ) Tcchtlil] .Scilie,, - No>. .,-i II Ilmiidbh o l< (iu 

hiiiuiiti \V~ljtci Mmil~if-euim - "Sol-W ailci-la',nl Re-

lltionship -), 

I)I 

t NtIlitii l S liMtr etIIS cil itti tneMistl ,:tl iitlS 

l)Mti CS ;I i )rlei ei:i icMild Cinittiiilt' to life sthle 

t', eld if iti tl tye i.iiiillllli l c i ler fic e work cli 
[tia 11ths llth' selOl iiiCI it' () seue 1IIItls FIhI ;110dS 
lpgl;Ided. In 111c w liel.+,AH , lc l 111 t11tldi llh il~l pilhottll % 

t t+' t'iNkihCC 1 ill ,. I \V,6 111_1+ 

is t litt lIl 

t (dd)ilc, l itt Mlitvkei ra di Imi al d, 

elli l1 ,11)11' .1111"l l l 
"kill cilor 

li i p r il t o lA mnmeti i( t tr ( 

is mi ev iid h )lcmill m tii Ic ellcIneits.Th eJl 'I l 1 l, 1 1 m ul il ~ v 

hiii!IUiII\,t mltpmniiss t Ii Itt" t [Ijl it ! l lu l l Il, It' fnd ,Iit
 
; lI i I _ e a r ) 1 ) [ l ' i l r
 

t i 1 , 1 j 0 1Cuxlt l . I lllu ct l l l x l d 

't ) l 'It l l c , 11t l) 'c p l l' ,[ it uc " t v' ] ' t d l lc A \ 1 1 I l k 
, 

.. lldIllt . I t ,iriM C ! 1C & I'~u'C.ulhIl M i ll ll !i VC 

1 W H II I Ill 1111',~ll'l' A '[+i It',l~ 

:I(),wi 11 .11''hhit C[2 M 
: l+tl t

lJidIrepctitlii m , tl"ic..l cii itaiaul ll~l .chq I AhClNti2, l. t i't+),I ii. iI lt_.c lii I .v,l l s 1i c i 

't ':l~ m ,,. 'll +~ i~ tll l ll t I; e h ic l v ) IC + 

AilCld j ljljll,, ( l lit ' IIllh II luMtC (d[ \l lt l Il;/ll2llU 

l'iale ilhc :IvmtNlI t,.c hlillic:1 itthl ~m~lii ihlking life 
1:11!,e 1111111110 li d . htlillls.-, lDcII0n­01t Mid~tt-

s alruiols kill ill1+ipl .o-dl Iwt1CO, AI,._i,,gulitC' . F::tillerC s 

It0I IIittG VO( itui -; loll i ~:i,._t icc>." .,\ccttm i yI , I le ,t fI 

llh mv , iilhl l l:Iiif i llm d edtuc",t ioll l :lctivi ics a+lic 
urndellt:Ikl, l hv the \V:11t,.' i m ,u ,+.'incil lD ivision al [lie 

I )1 C dlt,_,.tit l mid cmiulpiilim o,f technical 
iln 'tim 'iatimitI'm h'eld vwotikcl>,' trw-t_. 

( 2,) Plc..'I: :I 11( l I I f 11r:itt ()I Ila teria I , such 
'as tillitl mill bochtli,.. . 

(3) 	 Pi cpai Iil~ l I ol nm i ial fur rali broad­
,CaIst III-,. 	 l)[ut1 il III) hu: Id ii ,; e( . 

liuex~lllifo l 11io'lm ilm I ) \;,'.ltci i1l,lli;.loolllellf 

is; the iespowiihili6 (d . <,ilt otove01lliile tS. T[hle Centlr 

asist,is bh hli It'm dtvc,t~t'unc il of (Ile' t'lo riaill anld its 

i.le lc 	iliIi l 
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W\ater I11:IlilgitlilI" ill lI.Ll Ill file jxca .c Agilicui nal unliversit ies ill thel various states 
ot' pract ices pleetl d mid dilli ited Ill tIle t:iiiielrs. hl a lsoils lii .121 oils andl extetnsionilc IL'IliIst rat 


Technuical spLecitll ilI 11t, lIpigrIaled i 'lcilevl' I pJlogriIs illWaeI II~ ujel
\V 

si r lIion etcc. Area D evelopmnt 

~~~~~~~~~~~~I \t elIl IL'iIlzedthat toi pIiliitopt irlitum.\~I ~l)~~~iI~ ~tli~i t'I 1ht!ll 

l! 10 11111 il. ' ll S Buti i A.\h I kIwI I i'I iii11111 (Ili 0el p1 H 011 [IlI 0 )111i11:1i1it l aea iejC ii. 

OW'l ,\Ilii:IMN dCVI IIIICIIlie 0111V( ;IiICl HoLtIL 

I'llii\"I:JIIsI 0 IIIiI'C [11i' kIlled. ..\it has )221 

Oii)\lIlk tL ( ill I; L ' l~ I' LI kIIII i m ph i I I ~IiIc i Il la liiiIII I JI (IICle S FILLi1d 

ofIILIcLIllt ii 1k.~ A 'I,,I;!IicI 'Llw ll nitAi,;II hileI! ILl Ip lI iII A the filll l alife 

Itili I ii I piN l Il il ll~i~ 1111111sillt ily ILLLII i c >LRl ~ihi2i\I~ WikIipoii1 
i ILIllki l/ii L lip tldc. ;LiIc illte tiCNILj)IIL ili . IlLLI:. iji I lit' Ill ll S t:IcLiCl 111s25 

Ll~litt~MidI jlILIciL IlL >uilt iIL ICICL InputsLL 

12 Illtlll tl lidcj Ia toutpc llp mida l till 
C"tatced I - ,clit 1151 i1;l t a ei couic 

\\IiLL IL 1' Ii~e; 1 ic koi wt L' ii tCW IsiljIiiS iMCiSeCii~i Sku~hILL ii~~i l t, lllL tilL l l11tcllt% l 
~~iJl111Iii~Li ~statC ~~ ~ ~~ ~ ~ ~ ue~ ~Iiil~ ~ ~ ~ i llilil i)[1111 a\-''ilPits AtecieSl~i I ~ ~ I Its sttcI i(eild c 

distriblitioul~ ~tililii ~ iluttii1:I ~ ~ 11,10 Icvlt I eat ig~ ll5 ~ li ~ s.l t ga t oloet asIv poel icicl aholi 



drought has hbcen chiicd. Wale, Ilo cmuIsidjelcd ellicicit (Ise of, walvi lcsoutlccs. Wiacj Inauigciueu ill 
onle of, ltw ulol I prin collupoiieris (d alcii!- rN sI iJI ploflC is hciul Sliiidt and ill new 
Iia l ruuti niII .:ii I ccmltdileI\'- a pohI~ ici I)C I )tI~ 'tTl Iit CI HIn [Ilk' :tic e ICrftliICIIleILIS 01' tilehi'ci 


atdo a iiii.: i imium~t 101iti l N 111111()1 
 10 IS8siw ittl :I IpS tl1M~~~v n . 11()~r~u I :I'Iti0Ji 

\'ii~' jIiil II[ICI Ill!iiiL 5LiL I '( 1 All 111CICChi I llIIIj IN sll!A% jl I I , i IJI~dlLIV s'I! 11 lfei 

li;IIC I IIIIII I III I )S' I L i I ~Ci WOi IC J 1(I dI.I i, II I Il cL.~i sSi"II i11 HIII'- 1IL dfpiL 111I " 
Wi ii I(h)IkIiIlCI I iL- >Ii ii I 1ski' hLTI ) 111 W)dL ii [~ 10s1 , 'A!)h l II icC Vii/CI 11: 1h iL'tCI it Il l Is CIO Ic]di 
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IRAN 

IRRIGATION AND DRAINAGE PRACTICES APPLIED IN
 
KHUZESTAN WITH SPECIAL REFERENCE TO THE
 

DEZ IRRIGATION PROJECT
 

by 
Mahmood Vaelizadeh* 

SUMMARY 


The mn11lh1 obiectie ill illim:olln. wlillcic in 

arid, selcli-arid i im id I :lsbis Itopl evlt Lick (d 
lluistiuie I'm ll lillilllh op i-ii\vI]I. dlidCI Ill ol 
SC,I I Ii-Iri, I - ,, 1l1 lH I I S ll jc ,c' i,,'( i 12 1 12,11 ]O I)CllI I lll0 l-

lu iii tii~Ci Cl 1W l11 v,. i'h.lielll I ",. Il 

0I1 , L' dl Il ii 

cl d yiel ,C illiil( t llscl Idmilloi lli ciiil cli iic 

laidck iMIil',, 111Llailvi -!lelI 1i I pilcl i ls h 

iC 
atlt] 111 ]It V,%Ill0 1,I H I111I 1*10 11'itllcIl 

plutititic i \'ltl+tl i fiiL't ptal itiiTitici ll lI Iii L'\ l. 
.


11,0 \:i1ii 111i1 ii iLi ed t. 

tI ;llM itl(ill' , Atlld l cl u \ ctl\.I~ , N %hl\ A 

hick x'uici:tl Ca i lll ig hlm p i lioll 'l n ti il]ne 
b~ltm l :,i)lCi+; AL l+Cl I0l 1h1W illC,,l li Ild~', Ckllll(2 ill 

' 
lalllilili.Ilie%\'hir.ll!i iM11~il'l i )CiAilili1 l,i1011 0 cxli l_ 

iiat ion nchemes it) terms of naxi­for "efficiencv" 

lui.,ilc rop vi Ilde unit O watelr al)plied to tile 
crop. I lhwvvcl, inll le[cal:e,it ~lli he preli ble to 

in:ixili/c clop yield pl mil 1f ilic'ated toiunil hind or 


im ili/iitieLi pel ,o e i)r
p 'ield uli l wi ciloatlabor, 
0 1 t'l !lllil o lf" 1 il ill IVCSIlll('II{ IllLilld p le'lv im,lll"m o f 

li ii"it luilhbe b 
u in,cM l C 'ldtioll 11i"ittthe 

ei\ed s 1 i ,,lll ic . nld, eilt nodt 
1 IIlOff Iilllk' 

c im.
 

"J- lie ilii 101i i II.ti . IrCriga111llLtl ld'ree opJ 
' isllld, tll tilleli tic ' l, :n 1 de si ll 

il\cilill • i v"11th.pl.viliu ,v~ltcr 

s Iei d M)ti 

pa 'ldtlcc 

lll, .pOt [ c. tr s L alld eto­i ' lilllt:iI :ic'. ir;itcill 


mii ct pli edillls,.
 

-
Il Itlc l l ,ile I'l l liills.
p w hole' irligted citqp 

' 
T "l cocil'ic llt illcc (t.'i licd it) k~l ids ',Jl)l)liCd, hl (1ilC~t f'l' O vCLd,Ii lpc ~lll JI lie I tI I,in ll 

1)[01.11c1 a desirC d lCveCl titcrop iiiUi ct kiii will v;I\ Tlhis p1ilw Lltiils lie iniptvc.l siulface irrigation 

oillt ,itatillt il ,il DeI lro.i1Ci ingreat ly t ic i lo l licr. Sinic' watel . itt tI plik:lhlC iti,! ' Irica tii i 

at i 0i1i-,> l ll hall.especially ill le is a,linliiti icl. u1 l, .a the Ikli c,'s lli cliill it' 

costly lesiilcc, ii,, uselcmi ilk desirable It pl:iit 
t)Li Irrigation Projueic (i t i)&Su u rvi , r. Sii l'M :Ltlic Wter StIpl'ul is citOlCerltd ISon1 
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of 'kilo I tiling CIcims ill a "liccevssfuli irlig~i C ig ic~itll revolui tionizev til liugictilt urit Ili( ilidi.. [jl standing 

lip ,l fc w lii (it' tile) leccI' livIe !ow il )I, i i g piatWhK s 

w;illih I iv.'. itii el lie l'v ii 11ev Iu 1 IIIc v leliv i IH ev 1) ( Io1 

>1 ii> IfI IO N I' lv'tH [fit Olo'l" piimI 

i, -ii S l:', ",lh~xe hW' tMp; ' )Kvllv! ,IIHis 1Ar Ai LI . i tilee 

0 tdLi 

:11-Al~'''C1\~ ~ 111 ~ f I]t'~ O~ll~ ~M l,,1ti ~ iv'i mul1~dC ilmii til t, Icl''i~i i w i)Cil D li 

ex ii li~c iiivl'v Il',i c, i 5ll., l 'I IvIII.'iiiivvvii *Im lil!,liil (Iviil111tli'tv\ 'lv idi i l Iii.i I~ ezC 

11,11.Ol%',:! 11 il' vl v miv ii ilvi loti 1100desai \111 ii~i i\'i o .viitliiiitN \V 

lililP! .1vii~i lii' >lLivIIvI , Il [Ie l irm ~ is' v LSvI I vi" thy' a-\k '''tiCS poweSiC ltivIW \t .ly lit;'i2 11ill 'il.l 

-. IU~ I)l-iE ~i~iI lie2 'ii li K' III' li i 'i IL )I I~ lI'hIC- lJP Sl'lI l CIe l 

itsviilv 1',1C ii~1v111 li"ili c l >lvv. I~,wl liv' ivissai)tieIio,lid 

kimiIiIvl'vll \ ,~i ' I 1\il' IS P v viihivv huh li fI ilvil ii', .sea l tiiCL" Slvi 1\)CliiII v.Il p l I v il:iv e 

lehauv Il . il l Ill ii d ' ihivl iis . i llvi"kI:Ii i i *''i. ieil ii i svi vi Iu iI iii1 lv.i',i II II l ll ii 

ji ' V l III, ' v ] i jl'iu l~ li v l~ ly' l-1,11 iiv' lvI/,sS'I Ij ili' t . thy' e ilttll i was~iiC iii pcoll ld Po 
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nheter-S ( itt~l~f S'tted IbCii'lA I hlldit LtIll ASUIC 

s~~~ffi~~~~i~~ilt~Hit'IoIl~ VCA-1-)1 oO teil"11l 

ofi 1250 1ii)) o:, the DC/ Iih itIitl plitlect0 beCL'is 

k~inds. 

1 jTheDjt1 1 e (1l eies )ltltti'-"ltloV L 

5 C's'CIC~~~~~~~~~~~ tue)l'lIt '0u1',I'ii it' 

i IssI~5Jl it l huh ',lil!liilI I i tIlit' plicc 

HIRIL'i~~~~~~~~ 

Ph.:ttera Feupply 

C rI tti ntid-J une ilto 1 iulw -epeii 1IL!' mmilununi 

tell)ipCrlit fires if)le DC /IeIlliglltilill project (D1) ofieni 
p icl 10" ('te ll c 8lttl lilililt ellipert t es anid 

drip itt '(1 to '5"' C. lii igh: No pree gil IiOtt 1,ills
 

i l i ll, pet iml, hill tlisi stlI irtlt fi lre eil I an
 

Ii.'JVC ts i I-itt ltile tikthii if Il"l pit's Gulfie 

I te~SP)t!ll 1111111' Ll~tllt~~l Ii: 0 ittjttl t IC5 S. 

IIftIIL 111J l l' 11 10 11, V !o 

1titill 'Ililt i ):i kItI 11 I111 LIiI I fil Il 

.. t'irlie i~~e.silte)- im-, river 

tllt it"i 'liIiIdit' pir hs iglihlihl t uol i l theIISa 

i 
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rlillf+tallu1 tiSliosVII)CIt SeaCsJOIs ti ile vat_,With 1 etCi Soils
 
1li.xiiill11111oli illA]lil, a
occuirln2 lild I 
lecessi('il perid.t Il easiiy titrtcasl mt a date ill Soils ill tie project area are calcareous. Geler­
Ma.l', I() ,easontll Ihss' 5 ltsnly i ally, they are trotm, have saltextetidire l tHl5w free or only slight,
Octoberl. uc itiluotit s. "Thosesoils lhivilg Sil ,CCtlllt oliOIIS 

ate ieadil lei.cled utter dainite IFacilities have 1e)ti 
lie 1 it iciAr,, ,,t tIeo l iver is pritsided. there ate tli ,lkaliitvlr)oietits. '[liettIll l)fl 

plet t, iii .- p ilo i.) td tter lile l hiktivi project .\:Ite ot ',ood 
daillclti t ii. prov siotlt :Me te. tlil'd I'r "-illitv coilrol. A salt 

'ltIhne i(t ill\ o ItwI1)IP area or ie ear etilding 
lIlecl,'I,t.: min,lic ts iim \s:it Nias I . I,9 thle was in 

I)tthIc l i clitalil 'id no. SpeciIl 

t / Illc! i 2,c,,itid d thait uire either 
iil l lh Lietcd it iilplit o ct tilcli Ai Illttit :i 1 t0i11 tl icewa IlivotlittlAc 'Ji1blA ice. 

aihm il ,ts IIvtl ll~ + t l' lill/lc~l(,l (I ( 10" :it 

i,, fit~i 
<,


Ill"'.ii . piil-Nh \ l. Il , l li , llih, iw r .1111d U 'w' 

cdttitttolct iii lict(tetherc'-"iset'itlxc it'ititl. Siiice 

c' itiiltt I lit~li !l! ~iiit , lii. \\,iti<i hti l i c~li-siT- Tiri withn til lrriatill troject,,i i tle I)ce pi 

cititsI rated I L1 1i'Illi ',:llIIit /itt Iill lii! Ittlalies i l, l I\ ( res.ic ii IaI , t tI is+:iptiomn ,ix t).t()00 hecluetNoin ­

tinllhsh(ii t ilCl i' 1 111 it tIlltI :li thi;tiit. Ili A iic i ,tichias s anud er heds,5 iM Ill litll I:tiils, Ilitd plaii ri 
' I
c'leitii d rit, il\\i\ c\ct'rd it c t1hilly e w . tiriruir deVeloh)pnCint,it llitlleitlll Mid Ct Coded tiSCnLti 

CMi-f tloli l imi h fill l '\\ \\ ilh 0WorIH ~ i ,ct~ili f:~lIIll,'. I , .;Ile Mid 0ti ilC111,l l ll';lll)
 

'(1t[tiio",llt,. Ilw:C',licc'lliI h' l iCd;.N) 01'
Ic'ptect Iloic'idtill " - 011COthird (fl 1th0IICI i rlll C'dired; 

i ' t11 tliii ttt)tt)i( h 'tlai cltiti (ii t t i 11i !ltii11t i 0 0lt :s+. ao! i ll lt IStlIlr ciulhiva­
i, lt hiJ/dttiiJOH,. Huill. ciIhCi lt I ilt itt illriiiC Vser. W iiltCr%,'fiill 


r itli2nirllt wihi 
(/'olL'I'lli : tlllwAI' lII 0ti i.l( il i"Cl 1 S : 1\'Ii C 11p(-i 

C itOt 1",illedt wtttter alnd sLIIIrti"e 
(ori hr ' iii 1)1. 'li ili irigteild ttio is coinrise appruixi­

iiieiit itt llie I)c IPilot icittit litiol~ tii' Ii tel (+ to 7c pCi cCItt lt tile lei.Rtli-o-tl'- iO-river 

ItQ(0, wlici iMIlti, s'l!: \sclc illled. to wed tiihl water u, used ti irrigtitn is a supplent to 

watelr level, lie t u r lie irIu - iiiitii Ai.iltroXit :iwiteil 2( ptci ceiit of' theitici ,od dlilii l ,ittitt' -cipti 

tiOills: M llC:tcliit h rceded ,ltpid.v dtli i the ii, lc'td ti:it( ssl, devllted to stitlntlic crops. Ie­bill e 

wiillti tititillh,d ,,plttc mi 111ii ll l (4 Lick ot' iot the luuindsrid , lliut Clti>' tile double cioppiilg, all 

laiti.Ih'.. iiiill iii 1 l tt1 1\k, talols iirg life
tit lt:iltloll w ill lie dto oltl-it i. 
IIICtOI" II llt';ll[I.v, !ilctcl: IllIlI ilddic'pill i i io l 

lI Aill'- Illk, I'itll l imll- 0-p.VAihfeI)IP. dcllil()il itllloieiil 


jibilit.\ oltruulh<>i[]w li,u.' ii,,i . 

The ptritcipl wirter clops are wheat aid 
ltilIhle s uci i od di ,litralhilils ii tle burltey, eitier dr1 l ie11Cd Ir irrigated. lithe sunmer, 

DPIPI i, dciltiell I llite \carl!\ water b irl cc rice is tlie plillcipit crop, with lesser alil tslloll 0 

.sidtt CtliCr t t11 lice1 >stim , ihii (tdtli ,atil ;tlt ottilrllc' t vegelables. Th iio itiilts aitld type of 
.
[1i1 Ioptle loe 30 pci i tliehtieoi:il 11i p _c . ciiitppiitg dCpCiid ot WV l'rc ivailbilil\ . Over 


ih+ CIII l Iier I cuI the ravt'h ev
eCitl t iIl r, lIt l itt iit 1) piititi gtt II Prktii e t e c eiteIlly
 
mii itit I tIlI 1 iti, tlIII (I i Citi ills. l :tiilk i hII 1 i1lie soils a id tihe
lli it I ) tId It111 I v t if due itilit if\ 

\ iti itht v iC thet :ev li\ IirIiat [er y\v:0 IC itIved Il 1\ii t n f i te ciicficii i e :itii ivotl"J sipli 

Wal el-he:tlIlili-, It i i ch k IAIIi lli Ue ictotod')C d lltiatU113l,drIl IutlI. IlckIIce. 1 :11til:11 ic iIIta itlti t d I ceC 

aitud Iir1:t11 i( irw )"/ i tI'l, IlIk [ticorttIuilCletl iftIec \Lt. i lwg pertl ioiIsi l I pIlliCoct, t1 ttlI re­

:itilsetI \ p ItIiItIlivc . 
,, r si i lttil5t cii +but itiliV lK t ssit+ 

wsvs its) iltj 116-00 ill plritdi ill ei lPiliit i t i cuteltudsC20,000CetiAliilok tile 'ic1;I. Ilile Ilurilrir +I ' 

:tddiliotli ii liteC tlICids csi:ti lIhCl ili tic I)IPIP. Ocflili l eteitt:il ssittiit lile D I .Siice 190 3, the 
liu cirtcti iti at tais atelr su)ply t'ro0lirCe sell" te ttnlit'ch itititut i:iI)IP s h11d a kill. IteatliItCl tli e 

tliiii 1W tpr i -lit i b s at it ivse> t : i i tiheilts' prieci Canals.aettt liltill l:ihtta'Vi trill tltrruh 

sill c ntitue ltlilg the \Ciit )Iprujeci eselop- Ap)lied ;ugrictitIirl re;earch is coLtiLd ctICd 'it the 

ueirl'i l. Ibield Tr1:i1 ittartii"SAitiid. New vtriciios of crops
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are tested and evalnated ('tIr theii adaptaibility and LAND) PRERPARATION
 
etlinnicial Iteasibilit v Im tile reeo. FRIRGTO
 

Develoipmniit (I' ftle project hals beenl plnned inl 
ke .nhts (I' lie iiew. developtieii were di~wussed twoo stiaees. I lie Liilids (I't tile Stlize I developmnen 

illdetail hi, LdeIe i wotile Sixth NFS prgm will he prepatil I'm i-itoil to tile extentlbyv th Ilinl1:1i 

Seli i Ill "i(o. reulilireri to nIICe tile Wigiteitit l pi IIRLIl oll IMogra lii.
 

TiS (Llltli \Vec i ao k ill ftitdl e Il li eiII e old 

rIi~ 'It t Iiptlk phl t- -0 id IA)ll. Wvill 

i vertsI~ clur A(illl b I tie C e 0 ( l 

~c'iii i ilila I II ititt ci i co ll sonic hItt lfl ic:il, 
I 'I Cler tS~IhIII( ts~ld/ 0icV tIIM[IIiie spiii file 

-1," 1101u11irilh 0 eiiit 

ovi lthel tI a l ' li.~ 7ih11 iin i l t,\v 


iieilcIhIil 1,iI M CIS L1)iltM1tilt kiie! cM)11)ii IC .thII_ ) IleeI:es tIC 1_T ;111(1 l .H ilt?01 
:5~1 ll , i o I ilifileoll ist ; llic 'l ticle. l 

NttI~il~li, 1 l' II lwl 'lod t lguPA ti iitl w oi ;IIl li m l i im, ")l .I
 

potIlki'ul- t ili c il ol I itlksiWMII ii.Sa 11) 0 )l11cid coilcdl ll tIl "M in tf (le oitticatill
It C IiC pt ic 
t)!2l-I ?.IItt!illll Lilll I.\ PCt pwlu i md l.viw, m d ic I i p i k i g

.i hItt1. .tI'mii tiesiw:l\ pltsil pp I.01 iete 1uilue\miIc ]-, ill.~ 
hu i~ii nimiiti simn~pililit IN ait. silieiN h h ihili~estflei~lu , inu ith tiltiiit'ldhk p iinealwa ie 

liii11101ilt 50 L ii L,(, mi ,,I be~m 551 ti keii:tpet is.A n ci 

!to ide c tie1' I[',. I ci tp~i I'l 300 e iiN kill rnIiiitng 

(oI'tne 1,iltiek.lixti il e pliijt~t til Iiuu(Ix1,ittllWot! k 1'500 ill Islie e 
15( 11-I)M ' ,iil llh d.IleC ?iii u Ilii i liltL itt l I~ ih IIIiitlildh~ t I', b L'l O IIII~ '
 

ii he Jiseitue5 wet t(10it\N,:iiihe tii I
hlIel(;\1 IONh\\lIIPlOI' 

Hii lk s coll leeW 
lmw,I() Im"', th Itel hivei~b(e10 eat. I tntcals Wtlit lieC)a1l e 

dIVIIII '11 I CIMI Ciiit ~ j~II l ltI 1et piisc m tili ir~tie i tr trs 
hto0 alues e
 

I011 i i tik.covwe I s5 tile t e \ s and eicatlitpcii i %vtho su
wf nIii eJ;ili stem cait' bi tilt s 

l)tlI*the:111 111 C lx vMiA Ltllvc t'ot it) lollltiIt c il p i tw l.A Ilc i 

IIM k5l50clc ol SO CCI \s'it tt I' deeiinn 

Ni15tII vilc Liclati Iit bodes jests have,: ben ni.t apb 
heSiiiiaa1,1)1 1last1 h\n andd a the) twl beIn villagesilt 

at i tli sici (Limp lc wesh ii lCisIIl lle l~t Iklth, wtiii ti ii tt-l t)2 aid 9 3 
all5 cuies iiutimditte1111Oel) iIIIJeast ii11, eai 112.§ tee1111111tisip lw eivtliisadrtso 
cImllI ll d io al . lp t il iiwv lic tti legl p e it .I ad es~i l il211 eipl ei p til Aittl l ilcl th ni m o slo ot 

wto ailC eViit:i II tIA Ii vek,Muti111-1C11 olie hle isc 11tltr 1 is CoIra i s td bt itic s ii l Jn es tsn 

1-16~~1.1iCMide wineitititi less il Cnilei till IhN~ (ititll wut ;Jttetoeialuat 
eninee i ii I C a LI1t l ,Iipemilci I: litt'iill. 
Citil i letic dei it Coll Iaaneil e or06rtoe ttll si(iM 1i7 I I . and t I 1tti11211 

iikhiet ti~ iui~ gatoCa nes tothe K rwsit tnsand borros,derero tesean 



tests are smum ricud it T:ble .1. It is evident thitt 
field ili'gtioil CITicii'icies cmii he Ahiceved in tile 
rInge fro ) ()) o0 () pel Cell. Lviltlal~lt il l 
illig;litotl tlel]o ls 
Field TliIzIl I'J1 iil -

Nvlici ltMitij wc 'c.\' 

prepir iollii :1; 

h'eil'fl Ii cl 

m)lltIt -IiW lSl.wxI 
I)C1 P11h01 

it 

i Io oll- illnl cllici lci.s M tile 

ii ' 31 II'AT tiS.Ht)(i.C t)uiitriillc 
tllll il li:.i-tcc tll] ilitl iild 

i tl. 

I "-. p, cf i)uM Ict{ IiCo Iii 
ll V lt' iI'ol, l 

171h)ICCItl Ilttt l (') .' Mill] 

t s l:,IIk.'I CJIC~i' l IH IMlilt' V,,JItcl (1111\ Illt) t III t11t_1l lilt, 

;I,l~ttlt~h~uil ~l,'l\a' t \ zl v, , I, )i-[CI r'T M Illt 

pi Iic'i:i 	im 1l1 1 Ic. I 1)I

Iiel Jtl IliCJe ill . I t i 

JI 11al imr-i oll i ,"Iliciutli'\ 


heli te l l l Ii.i IM \ 

Ill tilt' I )c'/ i I ~.1,,,II' H2,11 

Prollii tI l ou t ,I 
Sij: tll i t' l i I Icd i 

i ,ud iit 1 H1ic.xl'li xi.IrIIaIc( ol Ivde i hodIitiiIl~ii Iiitr 

i,1ui1i. il.e' \,:i. lll ctl 

l)[t1l1)(2l clc, I rc)I C itcteI 

(dt pw l LC'tlI Mlli \\ ll11 

lh ll I t11)i pi 

, P 

i]\CltiIi 

h el el l ich'nili 11 i,) at'l ­

'al'witti i c'iitix U'hexl'iciue is Ii' 	 titi . : il 

li ii Mh iCi:it . ' tieio s l 

ic,. NtI l 'ix 

lxick, illth 
1]1"A 

' 

I Sliikit I Iiicic 

1C -io" 
-lti1it.ld iii I,1iill 

ie 'c i beiliiviiCL'\li i1iiihleC IidlhIrttx ie 1 lll; xclliliii i'\Vidllh1 11L' 1N xx lee to 
t.t7i,, It ixCpitil i l(i(: tc111iii ilt(iis icihiitcUlliti e"i 't IIitiWi'it 

sitluettcnii ' pitp c 	 !xedLh' iii 

I i rlalCP io o sed fo r 

,qt:.il~~t_' ieiittI IhuI~t't li t~t 

I:.iicl Ic 't~iii.z, ;lt. ht. "lc '<_wc't lh' > 

aplli l ilt! f ti ie- +ls. ." 'lllo. die
d sc ih e dt thc h w :i 

[.cvt. +heichinlil ot of' irrigation. lIt >iNJllleidt 

to tClllt)hL tile lCv0 hell,'ll H lI'lt~cd 0I ilill-Aitoll I'Mi 
,lice ill Ihlo. I)C/ Illi]',t:iioii ipto tcl, m,idt Im m+r" lic 

Ville1 1 ~~~~~~fMk N ILIS~( I ( 1 1 1 1 J l 01, I I ' S l i ' 0 

Itopo>gra.p~hy ' AltC midi. ewd S :ift. \\'it hiIl Ihlt.,pIt)p M lIli) rove for Ini ifermtdepthlofelvhterhide uiie 
eot milit. IimlilS> oftIoll tiliit twt<+ls Jilhmvtd Itu Iinlld 

Ipteplli i li. F~igilic -, 1 ill l e "l'tile' lili llldt m,id 'tl 
forth gel l C'ii i: i11 't~ CC ,i ,(IhIS 1i1CclhOL h',iS 

',il]dll 110111MICIl LISCA ae's o fle )[01-Do 
w e s t { l t i i t e Sl , ta 1,>0S l> "mt et hd s lt tvl i l i t l e -; t u . i l ~l \\ 'h i c 

:.irt2: 

I ) IO vidIC. I'Ml iilti0t_ tiliil't111 oihdIi)ill ufwaler. 

apt:plicationi over entire ifields.; 

(2) Providhs 	 for 

i'tiow Io' s:ill c itrtl 
ov- .ll-loltelll-li _iops. 

(3) W ith pioper 

[il' nichIuI iCiII efTect 

ill -UiI;iCC illi,,l- iOll li 

cI)ti ' i .. 

i' (-I) Wit l i t! i 
W In I\Ctl 0 11n1110l. IcVt.I ]It 

99) 

maxinium water depth in 
for vegetables aiid olher 

waiCi Applicatioll practices, 
Ili.l stAl l tiilC t.TicieilciCs 

Call clllill lle t:ilwal r I'roill 

1 21i)tI oitlloli till il­t 
llC, JIt, I, ,'Il'"Cd i\'Cll' lll ),l 

SIt {h UCC11ii,!;Illoi l 1 I II()lllI h0i ; I II)l 1 )ii1I l 110td ic.-LIC ]' 

illiw; lh lll Iklctlc';,.'lllll- tit ll llo l o ll n ill hJi]lli e. 

ci 5 i) cili 	 piw pt ci xl lt lilol1 . , lit lc oflld ld ix 
hIC i'Ilht ~ ) ~/.h~ W I 12 :1111 'A111L'I I i it I hIC I C 1 ill ld e 

1 Itl I clt I I I Ili1:lhii 	 Iito 11. cM l liiii liil -x'i'll'.cC rtll 's 

:11 'I\idll 'otic thisIWiltlihic 4 . cixti l-.iiol c ihejiIic e hod 
hp 0ielltlilil ill ixO.I Ct 2en esl 

/Ci ciIWi1utsitilicx.I 

xvi ll i ie hu'lICi0 1t0i 101i is .
'liexi iii i Oil t il I gilh 

(Ti, 4 A). With 0iii ti ici ic cilto r cic tliCo 

e0 i lllci wxit'it tcl ilixl Rhetci i:ilie lo Bp. ie hes 

w idc l ii tl i t 0 0 l xxixcue t le v e l to 

c t 	 ' , (2)lil I itti rt hi~iclix xi ill tle iixcril d xii 

i i ll hx d i ic l i l ii 

/ e lk) o n d s p i re hi i 

eare:I.Ciiei bocr cci.hi will hc ioi'eliec ns' Soil 
t'e doxwith p ,u'dci io neIh it -i riih hd,'\ l \\r'I~uI i l 	 e 1 ' 21 N lu~~I Ic.rllitiili2 ii lc 


ithic m id l\, i 
ht' i i es t iwi! i 'ic h tlhe- , l 

coi'rlnllii Oil2r10li+t l polill .1 , whtiik l l )(0e-hc Ilie Ls!l 
,Il w p Ct i l l kV,t _,, t l l i l l . ti c'a l t r . , . )-i0ll 

tl t tiiiill1 (ttl 

oel',ulil 

d tiilii 
t .'et t 

ic icit)r OLv :1 IM it It'MIh0 1:11111 tl,.llibl~jll Il 
,thI:Iili ',\Si,lc 	 M I)IO\'icl NItlltitCICiI 1011llhl :ill Will 

I)I;il iClI' i l l llk 1:1CIhiCI lt'_ )Cot tliW IS. 

OiI 

l o 

al
llt s 

ldt 

I'Mr 

+] l /iiO tlI I'i , i l l l I iS -,C I I He e d't I l l h eOC(t Ih,t lI l tq~ 

I I hI ci () , ;iw-, w ithl fial'in\vlI ,h > I )pelillft Cjs'\' 

lure 3,eorSoil e-Illxviiuuz held crops.Iiii ii e titill
lii IiliCi .\ hic'l\W C t. i I lo licl!e,. Ri o, illhl, com ati llio 
I .(t1Ld i 1 ~ a~( l .1 1 111,11So e 

ail'ltcih mlc Wici t.Cil. 

n and c.ross-.+,hl e srfaice, mtlhoid, lrc~ilc.' 
a )h )\ ,l i Ci0I I)l g ItJr , ; h I J I O \ % S o~ i l d tl C th I '<ind l l ;ti l m l l 

>ltll~~~~to'ccxcecdhl,,olull Pt.' :ell[ will li lr. ille (Ise,1 tol 

flhe downi-s+lto e hI dclu iiri-w ilioi mtlhodt :is s;hown iih 
FIguIc' 3, C'tr tC'otC-c1grt\\i,iii field c.rops), andc th'w useo f) 

ctrirtip hlioii, oir spinkleis+tol eslahli.h see0d stahnds. 

http:lti1it.ld
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For i rig' lit)i t row ciops aid especialI,bed-plateld 
crops such as vegetiales, 1ln1 will Ihe iMrexied and 
urrigation systems designed st that:such crlps call he 
iirigited MI coss-slope 11AIdes. as iieVJ to pt[)illlltllll 

grade "is is,pIraciic:il. 

lotdcl -Iip, .i1 I c lejdcd 1, , cl) :io\,ss-slolie 
helVweeil tide, il ,Illi liii tili tl i.,niii l -,ad.es 
bhltiw tive l5 i , lic vi, i,,l,. lI td,-'i., sill ltCct (n1t t ,L Lt 'illl -.c'Oliiii jl ii \ i ll hCt 
'Cit. i p . tIil ' l itill 'lcdi ,iipsi tliswill 

i10 c cv.d I Is I i Ii Ii tlI i p . iI I I. 

f i l 

GeiierAl cril rii. lii .illitii; tt ittlic cuilcii:i 

sp lice ti l l ii i t i 
''l~n~i:, i.I t pli0 

from top to bottom shall no! exceed one-fourth the 
iniial slope or t Iiee per cent, whichever is smaller. 

(0) A CeOiStrnct ion tolenltec ,d" ll e centi­
leters ip donii tihe aCCe.plteOd design gradeoi f'rom11 
will he allowed, provided no leat yiveslopes occur. 

(7) Atici the bulk ol t1' ittcl land leveling is 
etiiipei.'d, thlie lan1C. tih-,,oileld :i ceptII1: d \ill he It not 
Ic', Iha1 1! CciiliCteIs wheV iCLeedel. ltIrders IIiade 

t i '-ull il l " li ladl will lbe disced and laid 

d , I kIwed cliiitiIcL ill(iwtl less thaii i0)ilt wili feet 

l l i l t~ i i l c 

(N) lIeI ields \\ill he -hecked al'lei lie land 

leveliiig Ilt eilille cli lllil Itt the desipii. t. pol 

e'iilt, tin t 1it>i lie aJIttVC, tle fields iia le relCetase 

i l ItI(' lli 111; \%Ili IWtt t il i s 
iac'lii I, 1 ii, tiuiiIit t it 

ilt)i liu ill lii c lie 
d lc' I() ,,l lC. 111C!]illdc d. 11IWidh \kil!I' IWcl',iidud 

cIiisr\C'tii l k it it' hIlc l Il( t 111 1)(1. elils.alexic 

I2 wi ' ,i. ll ht, ! :tit ill h , o<iilt:l1m I t ( 

roaeilC, \%111 eat1 lit CC ins. Fidiel 111 o Fhee 
feat nrcs will iel<1iid t' h i11uincetllt:e 
poini ut ill Iui , u lt eii' ,,,idC I iiil 
nIKiaClifileil v ( p\ i 

(4) [l iiii !L'\Oiilu d, i iliwand CihIIIii\"i i Ill e I.lal 

COcISitiCi iti it itc i intl ii l til ielunitll a 

roa),d c ikii ik lcll id cxca:i iiu (d dinil. T~hese 


ltih Ciioii itt I Ii uii :iles i)iCi'. lievul intst. 

feiaxiriiii i :iuseihl ci <itl e i It nitiu eitpth 

(4) 'c 1iiii ll tilc liilli tn it l es w ill a% i 
heavyIII s \i It I iC pIc 1( t;Id cu t) I I c I tIcci I*
iraItiliiii tit) "il IC litl laui iit iil e hliaiunI ic 
Iu IIiii n lfil ti' ip' iltt C',t it slt,cul iiL C l), 

stiul as ,"ilth :i d Liiil , i lle oi \v pn i C'cli il i 

l lerv. ie I lt t i c,oi cuC l i i. cra ti i!asil.utel 
lilliill ll c' iiIlC Il~l' ,,L-111.1\ 11C IC'IIItic ti ­

\Vwh il il it l ,C, Ill IjCkic (> d l i ;lJ l~lhlo' 

reduice tile letilh 1i ili, 

(5) c 'ii c lii tu llr 1>.llixb< 
i till) 

M Iu ) lpc (d! 111C !!Id 

irr-it.',id u 11 I1 d, It( iCill LIIl !'L, Ill J1 lidc 

Lic' enld / iti~ O'<Ihkillt i, t c Ill 

nli MA1i)(u1 

inIcre:Io s ii v,I I I( i I I I I, I <,hal e.t (Il~ l "11 Ii ,c . 

otlie-hal. ilI e mnil l d1 tp.c i li,%C' I C ii11 .liiI'c vei I,, 

snm aller-. T he li/:1iIlil,1lii ' ll t :l 1 .t dec lc",isiiw 

s 
it Ii iidu )Ii i iII l: i oi n y , l l ; w ill he 

lvcv e jc ri ull 

', ,t lS W ill h~e dte,i,,,ne~d 10 il I e CAIMlCilie+ lCeqtlilet
 
dli sii i iiltt)tc lh pl ' 1l1. The ll 

I'm ple-illlii llm I'M pilf!,lmell 

(I)M ) O)il-L~Ill IsIII i uli~ l 1,NvIC'IIIs; W ill iticdhlde 

ll lat i(r il cii id or ditiiiiing 
i li us .llIi i tiicseC ivdc iliahl, e tsionIitnp iclye of 

Ct11110hllhs, semi-ar i d is C iieildil dataare:a ilillit 


i ii tll,at. d a dlatLi lil t i eT, ifS.
Iteld di d 

a idca ers ii ie atse 

iCess 
The [llc -(Criddle nIihod ftu (let lIiinin 

It ihiils whih i d hiaTimeihi d c ilized i lil e 
ttl tii aihl estei titiil \ii~i\detiat tilei- DIIo1V I ; atputt i l '' eli i at 

hN lgric lllli il'i- , IIIlcis ol, the prlo eci .ii 

oblaii cd ii e andi reas ti t tl le 

Ilei l
eeilt1 sllit utieIseiiitvl tie r op",liia ions of i et ret t
i t lat ti&llIl Imi ll le ti Il ciesac hee 

h Ifa i rs ii lt aveltOl" t - ulowesei ' It hetiC'1 il 

i it 'td. t ie hvec ilteillhiu iti uchcCl cnditions, 

asfwoie i d in le ic-eviltrllioll differell 
Hllii 01i0(k M ic 111IiCCIBkIIud y-('rhldlCw l l ' OCItl iCiCrilS. 

Cotll <,lillptive tlWc ,0i ,q ll" iepreseillmive Crops 1Colli­' 

piuled h\ lh ' letilil d is, ",limvil ill °labl 5. 

Irrigathin Efficiency 

'I ( (I;Iic ih" field Iili k i'lioli efficielncies achieved 
h I illl s. ill (Ile I)PIP have been low . These low 
irligi', l l effhicncies have iestllied fromi Stuch 1,,.c lis 

:is;: 



I) Lack of education and proper training of 
the I'a rili s. 

(2) Lack OlpinpetC lIadIvleelit ill Mtt oflihe 
, . 

.) \V',ttiei heitIe ,[l lI l ii the Il'iIcII Ns temii 
,2- vi ois. di ,(1 .t,Ie , tk ii i, \ \ Ill , iii 

l del ii 0l,, JIIll jjjj ' 11101 .'I kilh , l n' 1I+,OL' l ] l. 

jitld hel l ,.o,,il+,l i v,,1t1 ol+ Ih. ItoI. I1I - ' llLtC 

j illuL t itt l Vtt!lCt tllellllIt1i pit l.t ll ti liJt 

,,h tt it ill I:ithttI I pi I1WHLii itiII'l ititll, 

l~r ink,+. l , It ",.,, 

Il1l tUIIul"L I dtlmtl w c!t ,\ ,tm, \\ull,,, ;ild1 co~llect 
Wt'llt ,u A h~ IIil tm, I I 11)o l I . h I LI'll n ill It.'t l i Ilo ":illdl 

l lItllltI m ' ll mt 1\ \l,.l hC,1 i~ l1,':,~\ Cod l iClCd . 
(1h1111W wide.~~Li, I I iti ,Ill iclch l lo inilt l Ill,.l'd~ C.I,, ~j; ncw 

uul,_'. , t, hu:+Jdl-',IlC 1111 J'-,,uIllt d~,l+.',.,'li 11+,l it I 
p] ( Ill ,t I 'lilliiii:t ti ,:1;',, It m I Il,-' LI ld1, 

I'I ilfi l,;t t()1 nl/i11 l i AH l ,n Mc ill he' 
llu ,. . ;,,\c ,,fillo ICt+Ii llt Ilaitu1tf\ ,.n ut 1 " Wt_ 
'101111 ';lCCIllIIlIklioill" :111d m c L~_eit+cl+ ll()11,-,h it) scivek. :Is 
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ouLlet chli:inc 'mr opeit ditch :!1d tile cillectorm. 
\hru suchCi c: llctl\ i tlit \',viklihI , iicc.,,say 
i l V l llc I,. ()ll-I'i icllllIollpl \.ill Il;Itidde. ll Ioi ll 

driaiiac will, n lie t lhe inte heInjimi;i loct., 
1 h, Itle npell diCteh',.. IeiCA.',-, depth oponvi dcd 

(1lh h-,l,, IIILI lHIM C(.liI t+Cdh ll,t 1L;ICd lliIwc.' w..ill 

h, hte'e-s \ Ill \\ l' ', tIi t i II II;IIIee Ill 

h\, .td \.:,. i ilil . 

Il,' kll lllv- lllJ\i h oU llctkj 'd ill c.'l [:fill "o ,,I-; 
' dcpld,~ ltg (llw 11u)-,- lp . w ill a':,'1 L i,i 11d be+ illstl~l,.d 

111 iHeed tii.i, ki ,e i pl.itt ,ll tile [lMIA" i xel\ :ICAV 

NIg. i IIhod". Iteth,..e cNisi e lanlthII s lill .d 

11111C. ( ~lop ,Uw o llic Ith'ill tI't offuM )II ,,t nI uLI',\ ,till, iS, 

o. Ill;tn111Ch0. + 1 II \j.' +, + (Ii)Il , o l tll u uIc" ,.h ,t 
C lHjlCd W, ii 011\l 0. I-1,t ,I ,'d ;t I, k'nl ,, I C ..:CLT IoII.C(, . 

S ill 1'l1,.,,:II n ,_ t,. II kI, c he 

-,IILAiIlkd1) 1iv ils.Ii-i 1e1t1Cv', Ihl I ' -;.CJIC,aeI hltilili'daiduln drI,%,itlm tt 
,_ tt II1 , t II ,, w il 

Ctllo+1M Y it[i I.ttI t, + I 111 

0 0ht l inI th e.. IIC1d -,, l)1t l'1 , I 1it l llt.. 11!lh e+ 1,t"ed 
\\t'] . m+tdi C,.'v it) pt et.veint ,..l o',lo . A ll de.'l es+io ns 

whetc m,ll 1' cc' \w~ik!>" Iniulht ;tIc tllllltlLac, w,,ill lie. 

1,r1311_'L. N",h1 N O. -1 ,l10\,,."i thle !L,'otIt Of J, h1e. l te. 
11t i , I'i,..ldS,. ,.ll-Llit l vWAt diSttil 11t 1Mia d dI;Iin; gC 

,vsIcl l's. 



102 
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1. Mohammed Reza Shah Pahlavi Dam - " 

!i . . ... U 

2. Old Irrigation Method .t. 

L. '.U'" 

. ... . .. 

'A~ 

. .''.. ." . d 

. .. , 

4 A 

,, 

-N 

.: *. 

) I''3. New Irrigation Method - . , 
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Table i Climate of the Dez Irrigation Project Area 

Monl ll 

Aver age 
I ti I~LIe 

; I ht 

I'l eciptl ationl 
Meal (,f 10) 
Shations ill 

()IP - in .iM/Sec. 

Relative 
1lum1idiD' al 

ad f 

Type (A) Pan 
I~vaporation 

a~la;l S :Ihad mln 

\rind 
Nl(velment jit 

Sali;illmd 

.killI 

teh. 

Nk chl 

April 

May 

JllLe 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year 

I 

.2 

13.6 

16.! 

20.5 

27.6 

32.4 

33.8 

33.6 

29.2 

24.2 

17.8 

12.6 

22.7 

o_.2 

42.6o 

2.6 

28.5 

18.8 

-

5.0 

34.4 

39.1 

248.2 

73.CI 

70.0 

62.0 

56.0 

35.0 

24.0 

28.0 

32.0 

28.0 

47.0 

60.0 

72.0 

60.0 

1.0 

84.0 

140.0 

171.0 

300.0 

373.0 

415.0 

370.0 

289.0 

__ 

129.0 

84.0 

2605.0 

1.0) 

I.20 

I .2! 

1.33 

1.34 

1.36 

1.28 

1.02 

0.98 

1.05 

1.13 



_______ 

Table 2: Summary of Yearly Precipitation inlez Irrigation Project Area Millimeters 

- eiiaionLe lrriicatBine 

IH5 3 427.7
 

1954 
 5q43.N
 

1955 45-.5 

1956 
 232.0 

1Q57 367.4
 

1958 
 265.7 

951 302.0
 

960 
 271.5 

472.5­ 69: 
I %2 295.0 262.2 269.5 267.5 281!.5 258. 23.024.21.
58.5 2 5. -46.0 
lQ3 34(.0 328.5 315.0 351.0 354.5 302.5 302.5 263.0 27.5 

1964 125.( 115.5 110.0 12.I 04.(0 85.0 85.0 00.0 133.0 
1)65 311.0 17. 3250 349. 1 24.5 ,7.3 287.3 304.5 345.8 
1960 305. 2 7 35.0 '554.0 24
 

Mean 275.5 260.9 254.7 
 282.3 52 235.6 235.6 230 27 
I962-66 ..... -37.2 

Total 270.5 328.0 254.7 2.3'1110j;________________ 235.6
_____.__1_______11____ 2 5.6 .27.2 0. 

-_______"_ 
 -_ -­



Table 3: Natural D)ischarge of I)ez River 
(Culic Meters Per Second) 

.­ ,I. _ I I1 I N5 . I 

1'S1 - md - 7 h2h . 21 II, 

1'I55 25 447 ;I ) 404 5()0 47s 2_5 137 100 83 S() 
1950 12 0 1o3 I I 45 5 -305 2>-S 100 -' 7 2 

1)57 71 ')4 I, 20 531 Nl/ 41 4(W> 211 125 93 107 
1)58 170 2,I 1)722- 455 o, 214 35 tI 7) 5) 

195' ,t- -41 573 324 I12 123 55x5 

19(,0S -i 11 Ils 1 3 1 2"1 154 ( 5 48 
1901 71) 407 , ;) 4,3 4 w) 21 1 3 03 58 
()Io2 (,7 IU0 los .n_ l'), 417 ;8l 1I12') 81 02 54 

StA \RY)I I IAl\1\ll \\\II1',t<III\AS IR () I iIll' 

IRRIW<\ [I('O\N I11R )(O\\NSIR \\I I I 1'l)Y OF 1')(7 

IOTA L 4') 4(, 42 
• 

, 142 1)5 ,7 
__,7 

41 
2 1__ 

23 
0 

00 
2 0 

115 
1 5 1 
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Table 4: Irrigation Tests of Furrows, Corrugations and Borders 

Avci ltic Ilit (;rIos Water balance, percent 
Ne; Ap Iiwwi III 0qni lnemenH Applicam i. Sil face Deep T.o root 
( 0, /,,ti C N timl , widt ' 1i I lllf. tin-ott p,:rcolalion t lle 

5 ).01 ._1) 7-) 21 11 68 
75 0j)(1105 1013 21 0 73 

I ()( 0.0080 13(0 1t 4 77 
125 0.0005 141) II 5 84 
15() 0.00010 17 2 8115 

(h) IiItIovN )Ifti1) ().15' So)p,'e Sill loam 1 ('lay lmta , 2.5 uIIa basicand silt' /hr. 
itlliltlr:utiottr(te. 

5(i 0.0)75 78 31 5 64 
75 0.0055 I2() > 4 62 

11)1) 0.0040 15o 2 63 
125 0.0035 206, 38 I 61 

(c) Corr igations on 0.7 to 1.0' Slope: silt hoin-it 4-I tn t/hr. basic inl'iltration rate 

60 0.00555 1)- 32 4 64 

100 0.0037 158 34 3 63 
150 0.0127 238 36 1 63 

(d) Borders of 200-itt letgIt:- .5 t /hS. bvasic iilitillIation rate 

50 0.0.13 -1 16 6 78 
75 ().l1 10 24 2 74 

100 (.0 1 33 24 1 75 
125 0.()8 IoO 21.5 0.5 78 
15(0 ().())S 241 38.1 0.4 61.5 

(e) Borders Of 2(11)-. ICtth: -1.(t tih , b:tt i tilt tat i i ',ae 

5( (.02 ;4 16) 6 78 
75 (.01 1 0Y) 2) 2 69 

1o 0.0101 150 32 I 67 
125 11.0(18 20.4 3s.2 0.8 61 
150 (.118 3 )4 5..5 0.5 46 
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Table 4A: Cultivation and Irrigation Methods 

T 
(lop ('ullivditiui & Ibrig. Methods Sie in meters width length Remarks 

131tderBh0a1 '-1.0 x 200 	 cOlcbhi+ 

width is 3 Ba Ily Border 	 9.01 x 200 
miete rs 

Alfah Border 9.00 x 200
 

\I ho Furrow 0.75 x 200
 

Soy hearts Furrow 0.75 x 200
 

Sun lower Furrow 0.75 x 200
 

Peanut Furrow 0.75 x 200
 

Sorghum Furrow 0.75 x 200
 

Sugar beets Furrow 1.0)0 x 200 Two rows on one bed 

Sesine Furrow 1.00 x 200 iwo rows on one bed 

Vetch Furrow 1.00 x 200 Two rows on one bed 

Kenu Furrow 1.00 x 200 Two rows on one bed 

Cot ton Furrow 1.00 x 200 Two rows on one bed 

Vegetables Furrow 1.00 x 150 Two rows on one bed 

VeCt:ibles Furrow 0.75 x 150 

Sudan grass Corrugation 0.25 x 200 

Broad beans F-'urrow 0.75 x 200
 

Rice IBa1sin 3.00 x 4 Varies
 

Traditional method. depending upon the topographical condition of the fields. 



Table 5: Consumptive Use of Crops 

(millimeters) 

(l~ X .A S 0 N D 

F od Grains 
\ etfi 4., 53. 155 5 

Rice 110 307 315 115 144 
Food Grains 

Barley 42 73 12o 50 25 
Oats 
M,ilo 

42 73 12o 15, 
131 343 290 220 104 

Corn
Fo)rage Crops 

A lfal fa 

Berseem 

00 

34 

9 1 

4) 

15 

07 

00 
1(-

,, 

14,, 
_A f 

IO3 

2S6 

300 

S I 

320 

>4 

269 

260 
36 

23, 150 2 8 

Pasture 27 37 70 115 201 250 _.= 252 182 14 1 34 
Fiber Crops 

(Coion 
Keiat 

30 71 142 
54 

264 
135 

264 
244 

200 
178 

121 

Oil Crops 

S l, ve|2 
Soybea n &NMisc. 

49 I I7 245 104 
112 217 286 159 

Misc. Field 
pr'tP 66 14, 2 4 320 269 

tdible Leunimes 
Blackeve Beans 
Broadheais 
PeanIts 
Chick Peas 
Lentils 

62 

60 
(O 

52 

73 
73 

71 

92 
92 

99 
t)9 

160 

56 

270 

"3 

315 

12 

1 

239 

113 

214 113 
53 

52 

52 

56 

50 

50 
Sugar Crops

Star Beet, 57 70 11) 162 245 7 54 50 

(continued on next page) 



Table 5: (continued) 

Crops J F M A NM ' J AS N 

Green Vegetables t 
Lettuce 
Onions 

45 
45 

37 
37 I 

Il 
O! i 

2 2 
72 

51 
51 

Tomatoes (Spring) 20 52 1 99 126 179 I 
Tomatoes (Fall) 128 147 158 76 
Carr,,s 45 37 ,i! 72 51 
Melon. 31 02 111 174 193 
Egg Plant -pring) 
Eg.. Plant (Fall) 37 51 80 103 125 

1H 178 163 127 69 35 
231 

Cucumbers 27 72 110 142 
Asparagus 45 37 107 132 144 132 102 61 72 51 

Misc. Vegetables 
Winter 45 37 bi 72 51 
Summer 

Fruits & NutsI 
8 215 246 22 112" 

I 
Grapes II I5 30 67 15S 220 240 210 128 76 32 14 
Citrus 35 43 65 05 15, 103 214 107 147 104 61 40 
Deciduous Orch. 35 48 83 132 240 30o 334 294 2G7 138 71 41 
Walnuts 5 8 22 60 154 250 2)4 244 144 71 28 9 

bodlots 39 52 86 132 230 292 330 201 206 138 73 44 

C) 



Figure I 

DveZ R~IVER 'aL-- C-LOW A-$ C"X'AED 7r0 17. '-V47lAL r-LOw 
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Figure 2 LEVEL BENCH IRRIGATION 

CHECK TURNOUT PROJECF LATERAL 

cc o­

0i<Kz A 
w-_ I w u ­

cn--

Cc 0 

- OUTFALL 
.- STRUCTURE_-_ 


PROJECT DRAIN 

P L__A N 
/\ 

TYPICAL HEADGAFE UNIT T. 

-BORDER AND) RISER 

( fyFOR ADE _f-

TYPICAL BORDER AND RISER 

DIMENSIONS
 
DOWNSLOPE BENCH, .. SER - 1BORDER..... 0
 

S0'/. 30 m 30 cmn 30 cm 

0 0 r 25 c m 30 cm 

0 3'1, 6 ; r 20 cm 30 cm 

021. 10 0 m 20cm 30 rm. 
0 1. 100 rn I 1 0 cm 30 cm. 

mm[ 
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Figure 3 

BORDER AND CROSS-
CHECK - TURNOUT 

SLOPE 
PROJECT 

FURROW 
LATERAL 

_ _ ___ 

METHODS 

/ACCESS ROAD 

] CROSS-SLOFE 
FURROWS FOR 

DISTRIBUTAR ROW CROPS 

SFIELD DRAIN 

DIUFALSTU TU E : P OJC 

~~OUTFALL STRUCTURE PDROJEC 

PL AN 

TYPICAL, HEADGATE __UNIT 

BORDERS SH4,PE D FOP ZERO CROSS- SLOPE 
SEIGAND MOWING CTYPICAL 

BENCH TO REMOVE 

w'--' CROSS-SLOPE AS REQUIRED 

GRADE OUT DEPRESSIONS . . 
MADE TO PREPARE BORDERS 

BORDER METHOD 

HEADGATE TURNOULt ACCESS ROAD,-- FIELD DITCH 

/ CONCRETE PIPE WITH CAST-IN SLIDE GATE7 

CONCRETE PIPE - " 

CROSS - SLOPE FURROW METHOD 

Figure -3DR BY E Ahooue 
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Annex 2 

DEZ IRRIGATION PROJECT BOUNDARIES
 

CLIMATOLOGICAL STATIONS 
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"" / ­ . / ,iKUTYAN : 

t / ' SHUASH 1A°\ B. ENAYEH4R IONEH 
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Rainfall. The Illmillily 1JI111:111 I'loill l)CIi0d. ThiS IlICFe;I1,X' I)CCM11C I)ONSINC h ' C011SIlLictioll 

19ol it) 11 file celillal Illlcl P"N ol) %%C S1:11i'lli ol, Ilie lli dl Oe/ (hill. 
ill J',jhIC I , th id i!lkliCIIL' IIIJI IIo )SI (il IIIC I Jillf, I 
(ICC111*11 NM CIIII)CI Mhl AI)l !I I'M 11111C 1(1 IllillilillIC [Ile LOIIII)le\lt ' 01' (Ile SI1hjCCI it iShCIkTCII Alld 
yeal " Ill) piccipilm oll ll IS hocil Ic( of IlCkl lilt .116 , L:()Ilclliclll to II)c kill 1 lcllt i',pccls (d, ilrigatioll 

,-\Ijj!jlSI J 1111 -:112I)ICIIII)CI ')I I Ilk' 1,111ILoll Ill'cill" p i;1":1 Icc" q ):!lm 

d ill ill!_' Ilo' 11:11\k"d )h 111C ( IIW I !1:11o l, L'l', Ill I IC 
1(111''c" Ill dill lll k i 11" t-l, m lll 	 sm il-ce of Irl-k-'al ion Water 

iclillw1-:11111i . Ilic 1%I W" Ill,111h1k. Ill I Ilk! pl"Iltmi(Ill", c''Illpichensive if Iqgat iml 

:111,; JCl 1 _!, wwill" A I ll\cl I)v Illemisol"i 
ill lio, , k, W Simple dikkcl ,I('11 lc jkhw_' !111():1.t !1ILILC Canal 

plc c!lwtl ol ! &1, 1 w I It, % , .11 1 'if, I ;,) 11)(m. I):Il:i (60 lliclcl , 1!; ll.ik. l1w l "Ip:icil ()I I -, Ill ' scc. 

M ) Ah mklklio it il -, i lill. '11t)V, 'H lw ,, ld, :111d I 111C Ill W d ;11)1)111 1 1 h \ 10 
fw Illd 1 11, 1 %,+l 	 dic-cl pillup , t'.1t. 11h l,. 1!1 , k"T'It ll of 90 

Ill 111111., Ilo % , !i] Ill il S\k, lh oi p i 1111,11 

Reim k c 111111lid ilk, 111" pkllll llio li III ; lk)ll d l Ik' 1ll)II) 11W HIIIIICIII 

1),'l , '' I i! I I C Ill Wild ,11\ h t lilt' 11L" '! 1! 1 ld llo ' 

h m il ')() I it) I, pic 11'. lc !l tlll t)l ilo- , 111A I, 11")[It I 

Scilicki lit I illc I IIll. 'I'll'i "lo w. [ (1:11k n clj !c kli : ,(k I\C lick-li hllc(L 

I1hI\ lI1lLIiI1 ICL I I I\C htlillid li'l Ill I)CCCIIII)C I 1 1 h ell, I, I I I it 111'.11 oll) t. 

,xlwl oo-, IIlk. ile:11 Ikk- ilwk C,jlll ! I lk I''d IIlk, !lIpcim Ab()III'Ilk I 1 (1111 %hk. A Iillw ) Il Ill',. 

I() Oclohcl 1111 lilwici I illk hj\C 1)(Th ptli W I"C J" :1 p tlt (d 
d o- Ill l[li.il ''.1il f i I)k:Sp I[ " IIlk 'o" .11111kiLlickI sill o f 

E'vapiratioll. lll 11o)[1111k CC I I 1 111 W" 1,111': 1k'Y , It I '- -, I I L' J I 'X, I I W 1 )J I I 11\1 ' PjIl CUP01,1-	 Cd ILI I i,,, 

w it ll(,Ill I N , I (it I')(,') 1, p] ccrilt-ki Ill I:Ih Ic 1 ill 20 'I"tJ) Allol I (h ) po'lol, v, olL. :it the I(q). 

Flume I Mom dial pin cupwA ow"Au 44 Ap"L Ili I11C[),I[ ilL, l';H1.11 I ihilT 

th e llo lllllj ')I h ilo' 111d lilk \0 1CII lll J1110 HIII 1)] 1-),LI A l "ll", Hilik, 11 It'llilcil ll ill 11 l " ill:11 kl O 
p ,111 cu p ll:l- ICIC11 	 I I I I L'd WjI -'I I I ( 1111 1 Ile 11111WH lilt I I k'. 

i( )1 1'01 11111k' jj l S. KM LIWII 11%A P.A -1-1"1:'t'111 hV. :1111Ik)file YK1110111\ C:ji CI 
I i\k-i i hc di,,,,i oii , mi file K iikhch iivei 

l1i'2k, J .116 ''ll Ill '1111')()l ill' S[Ill \ 111i'lC llld d , h ill 1111)'d Id Ilk' L',111A il',Oll' IKIS 
it) 10 W v.j, I 111 , '! 1, 1 1" .. I it I:t,, m ILi I I" -11icc l1kcl) 111ickI !11 [lik! plk lwod m el l"), 
Tap pel 1. 11, \\ C', k, 1w I 1:k I I I w c \ j I I Ili 1] 11;11 Ic I ill ill :11llc 
to (),)-, ill 11111k, th l 1 i I;li O w \ 1,:Il" 1 4 , 1)1!!111 
IIC 

[lie k"11111 I Ill ,Ilo' lill."i Illo ilillS. h il Hill:i1ok Ph WAll''ll. 111C IL'IILIll Jl the SCC()IldJI\ I':111JIS IS.3 1 
.11111C. , !,domcieiS, ill Wive lined.ILIk \Ili_ OSI 	 %%hich ',A ki:mncicis hccl 

lclli ll.\ C 111:11, cilll, klulcl Imlj the "ecmichly 

Cillill', 10 1 IW 111)1)k kill \%Ile C\%',If Cl ISNiI)Ik)IICdIR RR A] ION PR A I R I S 
itk I I lo I I I I o )I I I kil I(),". ". 1 11 c icI li !l I I k I I th e le im il 

A W] II I I I 1 1110 , I I C I WL'M CS CA ill 1111CI %% kIlmilewl S 11,1ve:111 Ili 1, IS Cl 1. 01 IllCh 
hCo ll lilled .:I VCIJ"IC 1I! I I i I'l 1 1)1 11)1111it I I ill I I IIII I 11) c I cI 

!Iw 	 01,1:11ity ()I' Ilk/ Piver 

'11111k..moll Ick 

ill" 'CJ Oll IS Ill '111t2 lk/ ;ICI 	 WACI IS (d 111CLIkill) "Aillitv 

thc It,,[. (Ill, '41111111"; wmlll , cIll( lul 	 om IIJ/dId, hill -Ill hL' ll.Wd Wilil 1W it'llIC l'ielLIS 

\w tild loo Ito pl".1hIc I Ill) (.lilt ril llwlc 	 t')c :lie :oIcq1I flcl\ dl llllcil () S df Jk)cS lo)l IC01111111:11C 

Ilo' l)1V IIVCI (Itililh! illl', CIIIiCII I Ile I' )it iC CMICCII II . I lot) 011 1)CZ I iVCI %\':Itel' \ M iCS 
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thloul-flioll: tile \,,:it :111d I 11"11:111v lilldicl III the 
williel ,Hill -' i'lldilAL", lilt'fit lilt' -,H111111t I. ; 1111C 
mlillvm, 'd DI iIIIIIH-2h-Ild 111C tlC tl 
'I'llC ;ItV I It',' -k t 1111.11(ilIld I!,'I ll, It', I IM Ilit, 

(I(I , v, ImCWHIllo I 'Ill Illch'i HII 
ml SAN, I I i'lAl, :11.1if III ilic 1, S 

1' V1:11 
Illml 1;!w 1, 

.1 ;i)JW 1l 10 1 Ijjl C IIIL'I.1!! 11.1: L' 
OW 11111m !" li'I" if I 

v.'t; w IIIII I IhCI I 111ii \L ' 
lild 

hill". I)IJI IllW 11 ''1 ;11"1 '"1 11' 
),IIH 11I it 1'.il d (",I. I I,,,C111" 

jlld ;lw 'Ill'( k, CI 
lilt] it Id 11hw, '11"111111111;d Il1w , llc If()[ 

(11 CIll 1 itIi,-,:il fill), wJ lhl 
:!I '111im till) 1)1 1111 11 1 tppk iw-, \t :IIcl , lu" 
I)CI t1likIL! I)IA 'lic ILill "I'll-liwil pI 1111:111oll. 
IcIwl l V", md 'IWIC 'Jll hclm l'
 

Ill w"il ":1 hill"V. 111CI"I I JIMI I k-clill­

.Ill 
till -If 1 .111\ I tit 'I'l" l;!,I I, lio tIt i,i 

IIM 1 kYll )t 1 111 V,t111 1)"I II C. lilt 
I vi, 1 11LI Ic c1111 1;111h('I Icl It-ld Ll 

IWIICHL. 

i j I 'I 111[l ill 11,lJ illW 111Ilk ' 0! 1lit' 11C 

IIli 
"llp ci ti", li:i\ 1,\ L'!Jp L'd I!I 11)1I I I mll(, Ij 

I )I II v.. Ior, i"llil 1 lc\ %l,itIt IIIlill ifill 
1!10\"", ',fill (Ill it d-)p'-, If 1711.1CCIII 1,i h pcl 

O"llf dc h1w, ,ill 1"it- I it!I 

h\ 11:11111, t HHC', HILI I)i )IJANC (IC\
Iol tilillo l Ill (11"I I11m ;I,ill 'll" I ill 1;1", 1fe ll; IIlit'll 
I'mici lo llill,-, imd Ic"(11! 1111:111 :11, j , 

I hI II c.] II\ l 1,Ill 
JIL'If-A'd Ill !i;It'. Ililt I [,':Ill 'it1)1)1 11I'll" 1:1I'll, 

Ilit, Acl l1 .1CC 'Iph, it if I C(lit II Ilic IItl\l, . 

II III I till 11 
0 1"Ol JII(OIN Mid ill PLI, Ili 11!11"h""I'l kii;ch M 
ille hk.f-,IfIIwl'1 ill ill'' I; 

'-w "Iml In file lit."Id 
ditCh. COIICICIC ClICCL-kil0l) lIill'[ ',if e V.II!1 :1 SICe I 

111:110 1'JIL' Ild\12 IICCII instAled I Fivitic .1). They work 
\;L It, Wl IIJC l (It' tjC IIC 1)1()I-,Ieil)S I'01' 
II:II'VC,,1 lilt!. 

I (IIIIIIIitIII "11)11()II mid 7. ce IIII 
HICIL'I', !I 111,111WIC1, AIC ll'A'd I() CMIVei, WJiff I'10111 
1Ic Iit"I d ifIt cl I II I'Ll111 ill n.,:,I li lt IIIII(m . h 

1 0IIIIIIII)II ill:wficc Ill "Illp1w, Ict, . 1%%()lit (hice 
11"'j (I ill[, h It LiI IcI it !lit, lit,:iil 

Ml l Itil I CIll', 1' Llw 1 lit I 'Illd lw iall 
1111t, 1!1d v,,,I!, if ilic clid ollIli%, 11"ll 

Ill. I(Il it)\" ' 'lilt! 1 11LIi"11 IC1110 %1 :I,, tile 

Alliollill of \\;Iici- ['"',d !,m. lrri - ;11'1011 

()\,(.I 201 111111wil , ill,' fill, k-l", limil \%hich Ihtllil k() 
111111ilm Ilh l IWICI it, ii !ill l1w -!1I lll 11I'll!. 

md ll, tcllilw YI! :11 All' I \,V, hil"ll 
"()If lilt' it'!! 11'lilt' 
t.'J lW l') IIiIII II(IiclIL'tI 
111,1!,ill IILk'! I V i I:iIX lj 'T 0 1111:iL, lilt ho l 
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Table 1: Climatological Data for Central Weather Station. Haft Tapeh Cane SugIr Project. 

)ll 1 0 

)6)R8(- m { I01lv 1i). 

('("I 

m i l) ii p 

In f : .I. 

).I\{ i ll 

RliiW... 

IV \!c I. [Q ~ I ,I-I. i 

I -, I'.[Til - I , 

j I 

Fu\Im. ) , / 2 . i.( - I'll I hA]5.-7: l 
..\u. 

u. 
(F
IF. 

F t) 4 . 4 . 2.
Thur-

1 I4 ,u 1 1 )-17UN­

.. . . 1 1.5 . P I!>.5,7.H 1 . 7.F_[ 

Novt.(c;. I17 _ _ _ ;: L - _ _ _ _ _ If1 _ _ _ _I 4.-_1 . (',' 

04 F -I 7. 
Diec. 4- 'is,lv..,c 3 .'t_9-5 - - .0­

* lDahi is rhe :ivcra,,e u[ 10-68. 



C,
 

Table 2: Water Analysis of Dez River. 1967. 
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April 

May i 

June 

: Ix' 

Aumist 

September 

15 

7. 

15 

I 

I 

I 

O r. 

7.8 

8 0.2 

7.7 0.T8 

. 5 5 

May15.S .(, 

7.7 

I O 
. 2 

0.92 

I 

I 

1 

l. 3 

1 

1.28 

.3 

!.o0 

1. 
1.NI22. 

)31.5, 

3 1.3 

.5 

34.S 

30.3 

.4 

3.2 

2 .63 

:,.5 

2.71 

3.19 

1.0 

1. 

1.2 0 

116 

1.4 

1.44 

.52 

2.4 

-_ 1 

1 .7 7 

.7

1 

2.1o 

2.04 

1.83 

I 

0i0I) 

0.04 

0 .0 5 

0.4 

__ 

0.04 

0.04 

0.04 

2 .,5 

10I 

".'0 

.0 

7 

2.70 

3.00 

80 

Nil 

i. 

I N il 

Ni 

Nil 

Nil 

Nil 

! 

(" 

. . 

17 
1 . 2- .0 

0 1.73!.,"0 

0 QO 

1.70 1.70 

1.60 1.75 

f 

00 

0..00; 

0.01 

0 .0 2 

0.02 

0.02 

0.04 
0. 
0.02 

November 

December 

Average 

1I 

15 

Avri 

7.) 

8. 

[7.9j 

0.J5 

0.14 

0.47.( 
0.65 

t 1.00 

1.40 

.21.42 

25.1 

32.3." 

3.27 

31 

2.92_.98 

1.48 

.4 

1.37 

1.61 

2.1 

.7 

2.10 

0.04 2.65 

-.00 .800.0465i 

1.770.04 2.76 

Nil 

Nil 

Nil I 

2.09 

1.4.0 
.77 

1.60 

1.Q7 

0.02 

0.01 

1 
0.02 



127 

AnountTable 3: Efect o .I of Water Applied for Irrigation 
on (rowth of Suigarcane lvarietv NCo 31 0) 

cm I I~ti , II,( .\w,iicc (.:me len~lh (cm) 
per davYli~ h~r~l 

};I ) .mic 2 Ai., 2 .A\u. 3 ()c!. 17 

-hI.7 2I 731 7 

! . "I j>,' 'h 21 -2 

2 'TKl .' I ) 230 2N) 312 

Table 4: Effect of Amonunt of Water Applied for Irrigation 
Yield of Cane and Stgar. 

on 

11 Icr hecture 

1. 

t l 'l~ s "olls fle t ca l el 

44.-1 

'I IlS P l T o llsm 

15.I . 

lll 

I:-.MI 

-I .S1172 

};, Ix}' 

q.3 

.3.' 

I.-3 M 

1-2.5 

14.)I 

17, 

I'1-11 

I' ,.22 

l-I. I-I 

15.53 

15.3,'1 
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Table 5: Mechanical Analysis of Sonme Project Soils. 

Field I -'rccIt 
& Serics Texture 

bhcl, smd Sill Clay 

ll)NI Shush 2 50 (y 

50 _- C 'ly Ioalll 

1O5 B, Shush 2( 48 32 ('ay' loam 

I00t 1) Shush 22 45 33 Silty caNy Iu 

204 F Shush 18 48 34 Siltv c',v loam 

250 A Shush 18 47 35 Silty clay loam 

300 k Shiusli 20 50 30 Silt, clAyN,loam 

402 A Shush 19 52 29 Silty clay loam 

125 1) IlalFtTappel 34 47 19 Loan 

3fl() 1) 'lallappclh 31 49 20 Loam 

403 BI lafO l'tpptl'1 31 47 22 Loam 

40'' I I lat tTapplh 40 39 21 Loai 

-413 H 1 Iaft aplieh 33 47 20 Loam 

415 (' !:-ftla'applh 24 53 23 Silty clay 

1I0 B Ilit" "'appel 22 51 27 Silt'' clay 

132 A :loo)d plain 36 48 1(', Loam 
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Table 6: Pelmea bililt 

I w'id
IL: t 

II-i I 

S1it. No. 

o1 Several Iields at )ifferentI )epths. 

rI lI,. ; lic)Il I &.)li~it;;iI~ vjit\' 
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7)* 58 Sit slo 

m: 

IWI) 

NMcni ts s,,.orl 
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.I(7). 

\IideiCKIc 
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Table 7: Salinity Status of Haft Tappeh Sugar Project Area*. 

SHi x 10 I-.\ 

e r c c n I 

1W : o 4 IC x 10 3 , 

Shush 

I I:i!Ta npclh 

Flood plin 

Whole plantation 

54 

69 

73 

58 

FilI s:mlplinm ( 1 o."-o5) 

26 

31 

0 

26 

20 

0 

27 

16 

Shush 

I lalt Tappeh 

Flood plain 

Whole plailsatiut 

66 

53 

100 

6(, 

La;s samplino ( 196970) 

28 

47 

0 

30 

6 

0 

0 

4 

"Waste areas are lot included. 



131 

Table 8: Ionic )etermination in Saturated Extracts ofi, Soil 

Samples from Fields 250. 25 I and 252. 

,Nt). I( \ Ii 
(++ Na I KI I WO SO- CI 

0 2.5 I6.8 3. 4.4 0.5 -. 0 I-I.6 4.0 

7 2. 1 .8 4.(0 4.0 0.5 1.) -1.5 4.0 

8 2.9 10.0 5.2 7.7 0.3 4.0. 1.. 

9 3.0 18.0 4.8 7.4 0.5 41.) . ' .1) 

10 2.0 12.0 3.0 4.5 0.3 .4.0 5.'5. 

II 5.5 33.0 10.4 .9 0.8 4.0 34.o 1(. 

12 5.7 3. 10.4 10.7 0.6 .(1 24.7 22.0 

13 5.7 32.8 10.0 I5.8 0.4 4.) 2.4 24.0 

14 2.1 13.6 3.(, 4.5 0.3 4.0 5 0.0 

15 3.0 18.4 5.2 8.2 0.4 4.0 15. 8.(. 

16 2.6 15.6 3.6 7.4 0.3 5.0 Q). 8.0 

17 3.3 22.4 5., 0.5 0.4 4.0) 24.0 4.0 

18 3.9 26.4 6.8 8.0 0.0 5.0 26.4 .0.0 

1 6.7 40.0 11.2 2(.7 1.4 4.0 31.0 26.0 
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Table 9: Exchangable Cations in Several Fields. 

;,,I Depth Inc soiln7 (1(01,g 
&i l Icc \ oISP 

.,N K
 

2502 1 0- 5 .I . I .3 5.1 1.3 .6 

5- 5 (.5 4.(1 <.5 S I.. (I.-4 q 2
 

1
25- .55 5,0 .. . 1.3 . 10.) 

55-100 5.5 0.2 3.o 5.2 .. 10.70.3 

203 II 0- 5 2.0 14.1 0..I (.(.. O.o, 5,o 

5- 25 5.0 14.1 3 S.s ) )0.3 O.() 

25- 55 7.0 18.5 7.3 0.7 S.170 1.5 

55-100 10.0 16. . 3.8 7.3 4.6 (.o 28.2 

\\:stc arej 0- 5 200.0 S.(I 3.0 1.7 2.1 0.6 2.2 

1'0\ h) 5- 25 40.0 8.6 3.8 2.5 1. (1.4 22.0 

3 G') 25- 55 I,;.0 7.8 3.5 2.3 1.8 0.4; 
 20.5 

55-100 4.0 8.7 4) _.6 01) 0.3 10.3 

31 F 0- 5 1.2 12.0 .I 0.4 0.3 3.1 

5- 25 0.7 11.3 . 2 ((.4 0.2 1.5 

25- 55 0.0 11.7 ) 2. 0.6 0.3 5.1 

55-100 0.6 11.7 '., 1.2 0.4 3.40.3 
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Table 10: Total Input and Discharged los, Field 106 

I-oilL l
Input 	 1 isch argvd 

SO, 17.3 2 3 7.5 

('1 47.7 115.8 

11(O3 29.1 22.5 

Ca 11.4 39.1 

Na 10.2 70.1 

Mg 7.0 38.3 

NO3 0.2 0.7 

B 0.0 	 0.1 

Total 122.) 	 524.2 

Table 11. 	 Electrical Conductivily of Soil Saturated Extract, 
Before and After Leaching, Field 118. 

lu{"x o. 
IDcpth 
(cm) 	 Bel'ort !oachim! After leaching 

0- 20 1.I 4.7 

20- 40 5.3 3.8 

40- 60 8.9 3.1 

60- 80 8.6 3.4 

80-100 --	 3.9 
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Figmu'e 1: AverigeM onthiv R;iiilall and Evapio'iion (1hf't 
Tippeh 1961 lo ]("69)(9). 
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Figure 2: Drawing of a Portable Metal Frame for Canvas Checks in Irrigation Head Ditches 
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Figure 3: Drawing of Removable Checks for Irrigation Head Ditches, Fabricated 
From Oil Barrels 
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Figure 4: 	 Drawing of a Concrete Check-Dbop Srtclure ill 
hrigitlion Head Ditches 
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Figure 5: Drawing of Cross Section of a Head Ditch 
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Figure 6: Map of the Haft Taplea Plantation, 1969. 
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Figure 7: Drawing of Cross Section of a Typical Collector Drain 
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Figure 8: Water Tables Before and After Tiling at 80 (Field 

100 (Field 251 B . below) Meter Spacings (9). 
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Figure 9: l)rawing of Cross Section of a Typical Drain Tile Installation 
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Figure 10: Plan ot'a Typical Tile ')rainage Installation 
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PAKISTAN 

IRRIGATION PRACTICES IN EAST PAKISTAN 

by
 

Aolad Hossain, B.E.C.E.M.I.E. Pakistan* 
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db~ricvs dhw condhinribun of heavy iaiinhhl, Siet examcs cuplolilioll. Theccoic, IVulel Call hardly he
 

f1100dill, Jlld 0'tO (I|le IM}\ 'h ll.Yt lial.
IOW Ydlio)llIII [lhe C\;ClIIiVe' [lto1 W lt ) I'MIOW Cl IM jlld .itlIC 
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,,12311011,. 1,.1i.hi. IJL- hu',Il,i-a,ldhMI ,tell] allnal I'lddy NrC
 
Y)VVI.'lallci Ihc Illiddlc tit M av$ w hl~l [lie Ipl-Illor >€l l
 

,IlI) CW I IIc :11,0 111 l I , I, cl h1 l ,I m)l], I ftenl
, 'll 1t' JNIbtl 21 .{0 I ;l,,:1,,Cnll( I i, e [I,III, Illlimell the It o 


avj iljle Iim (lict.il:Ill.'.. hll r-, lcici~ll tdo h Iltidl Ill I
Il t11l111.lM 1!1 l'l, ! w h ichlI,._,'- ol 11h:1<,tiIl 1:ii1i litle l't 

111,111",IX11111110 11 WIL", I,Wld II )I iI Ic.IlII t , !. h c Iti,.
1\I, .,Ol,p " '1ll .11 ,.Il I"IcpaI;tI~(II I . Id 11' "I >;VCrv
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\,viIlI l).,C,.lII.'l ,b 'lSi~llO f
 
Ill 11WHLtCitc CI klj) l i111id+- LOS 
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N i'I' -SSIIY I.1IIR l\1I Vr I( )N Ila IW 11 t 1 . 1111nIt,[II,LII I l 11
HC''r!1 II 111Ji 'tc, 0 

Pa,. laII 
lh(,']C . ;It,ll does mql..hi-llcl IaIlP "allil 


letftllICt' Ii 'I l . I' I 1lI1il d l~tl!rl11 l 1 aI tI u'l I h,+'1 il'. )I l)Jd:ll l Ictl:ilt' I! .'W, llJI lt lie
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especilly whenC~ trumlphMITiI is donei eiiIy in the J)IWCLI Vd'Jie 0sil C1011S SUCII i IRRI paiddy, can lie 

(2) I.l:ll Ii iiisplaii IiI!! of! Ills CIlahles a second I 1) Ilitio) ;ione~ in yields ;Ippre­a11 IiseN 

cIlop toI LIgow ill tile "ileI fIII. CiaI)I. 

(",) Iiln_,Ilm elilllli c' 1ILL liuiilliilel'tecls In CIceI! Ii systeILLIk IIHilimIl his, hCCII 

(4) A\IICI d1 sL'LtILId !I)iLII C101j) it Is JIl~s~iliC Il0 q '. (m cijiL II C\PCIH!IIII. %C,1 ILCII IIlILIC lo 
1gi iM fill[ Il C I k ) 1 IlL n1Ii tI Ie Cl 10(1) CjII he1 &.' CI IlliIICe I lIC 0\ 1 .1 %WiId~ i h ut d L 1 _Ii IOd I 

h \m I cd )I C \01 In k L\-WI I' ()oh m le w'oil it I ILL~ In 1.~i Jk11tIL IIItc 

(5) I 1 \ilci-COL.W tLI L . IIICIL-\ iL'idiIII. I'll-

KI'LI II A L III I Ic .1IiIkfillu~ I 

(AnsOd ~ l .75Lj HII I I I ( - Is II II 29"II 11 

\cl_.C:IhlL', 50) Wi) 115 501 1001 W( ()5 

B. .*\lHial 215 14 25 12 2(0 10 14I 

11:1 15 

Litcil \\VIIc;L IS Is 10 20 15 9 13
 

.\LL\i PAk
 
\\Illc:i 20) 10 30 I5 24 13 20
 
Now~~t 150 No 44 200 50 107 62 85
 
Barle' 10 6 10 8 5 15 8
 

' hco8 4 12 5 x 3 10 i
 

.line 13 12 1iS 7 17 12 15.2
 
0"nIn 10 4(0 75 301 90( 56I t
 

'I, 21 31 22 30 Is 33 3~3 25.5 

Wi lIfigi ttll !JcliIIics ;ivailable. tile gowinge The l'IiCI' iCIN :IN illIicAIC in t1e a~bove 

o'IRRI haJs I)CLII I'lossibL ill til I p11CC) Ic . 1 I 1.1 IL C li tlte COllll eCL ICIIII O' Irrm! l meII ofC 

JAreas Werl' pkilIHcd wuil i IRI i s ml, MILitllILIt h0O I'CItIIIlr , h ' IL'I sC'Ctl. JCs vI~C, Jild hCIICI fIininII, 

I)Ii all u ilt'' IIL\C [i~C I I i. I IsOW CI IIIIN111' t IICIII I IC LI il I', 111111 (is IN'I 

\%IL W ill' III\\ JM CIIO f RI' CuILI hs us a nimIlR \ICILI 111IOtt .L\L 

(.K. Ls11,15 31 ito I'OSSIBI. \Ili111OI)S f)1 IRIIG.\IION
 
101111 CIJ IN E.AST 1). \ KIS I, \
'1L~ 77 

111w-Iill 1111111l) 0353 65 Of A ILL LIL'A1Ml HIttQ~t IttHKIgViI or Hlow 

1)-N-I) 47 2o 60 itrieatin mil ilt l ILLhtIoli :ieL'gncilCII possible iii 
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East Pakistan. This is ii-. Jidy due it) tile exticille poicillial oI' tile plovilicc have been done. flowever, 
flatl"ess and dellml: lialtile oI . tile L'olillll\. SmIlll tile PA isimi W:itci mid Powei Dcvc1opmew 

1c,,elvoll alc po""ihic oll :I hillift"d cllcmll\ Alllll'lllt hil, ICCOIIIIV C0111111CICLI A IIII)OWC11 I)I0jCCt 
ill tile hill ill !lie %!"wlli kll ,fllck ol i'l the lIoIIII\Vt'At'IIl Ivil (It Ole pim incc wheic .;77 
SOllel :md (Ailt "AcIt. lll, IILIIIIICIII 11 ljll)CWCII, 1::t\L' hceii mid lit, pLimied to ,ii!k 

lfc \%Illllll \\11h III,, dclwild 'Illo(lici 1.000 lilhc \Clk ill tile di"llict" oll 16141PIll 
Ill\' ,%C.IIIII'l HIM d th(''A' 'JICAPI', 11CHIL 111111c .111d l)III ljpIjI. P:li kllll \'-'I 1,Ill; tilt' Development 

[lie "tI)pc it \I'1\ 11HIC:1 limit'Ll, llx "llill, Lilt.,c millibel o: (11he­
im Ill wMIwIl 1!1,! mll cmilifille to lilk illole ill 

PA .1,1,111 lllw illjk 11''ll; h d li ro l% d l (i )()It 1, 
limited I" !lit,
 

W11-1111GA HON
 

ly l 1-,, 1,11) c II\,,1Ix ,,. h I I I C 1, 1,C 
Ill 1(1; 1 1 1 111c I .11ld Ilw 

h ij i:1 f1w I I d JI)d 1lit' %IliLtjj II1l[iI I m id h ,\\ cl 11llo l;I.\ Ill ph il m id 
LkIIN IOCI 1,il ,L' plojeck 111I)IC (11m; Rs I)Ill Ilic Lim I , Ilc ,,,l pi"J"'t 1- 1 ht, idi'll' MW ;IIICl L-MIII)I(Iloll 1111H 11WIll m cl to (It(,mid IL L, Ill,, lIIL.Ik11\ I)IT 11 p i"pilcil h " I 'I"t 

11cl m!,! Octd, IW:cli: \[I[ ho1w. It'll, . it)] kIPCIjl1t)lI Mill limll !"ll'ificc. ' olllc pelli-Alld it pi'lict'l IWIII 11:11:1O )IiLI'111111 L(IIIII)IC II'll llllj 111(111l)Io jCC js 
r:AIIJClICd Ill the 11111-'311MI ;lie "ivell 

Ifoill 
d0l)ICS',101h, L-11.:111d (2) I'llyllw lie ilildc!vIollild 

Groull(ktater Development and 

I)um p irrigation Project in (lie Northern
PIlIIII)III'-' \1,11el 11(1111 11),IjOl PWICI, 

Districts of Last PakistanJ11 
it:[ IitIe t)f Ilit. IIt'll lild I)III'l". I %('Il t NIIIIIII-1 i lie plo iccl co ll ll, ill km l k1l"lilict pm ts:

PCIIIIAHCIII p iIIIII)IIII-, I" 1111­
jCCI 11)Ille It1L'1'.j(I',C tO 

( I I Iuhc\tclk It \%,i piopo, ed to iiistall 380 
1(1-111, It di'miclel Iilhe\\ clk Ili and momid 'Ihakiti-

I , it I iL,:Ilc o I .-)()() !I,lc . Acill:11k 30 ItIhovA sk olm d .11., p i:1111) !1.1 1,11I'llIC11 Ill the 
c I I! I J, \%it It 1'wtl j(pliel 11,1%c hecil illl:lllctl. Oillel", have 

,o ll,1111CII-d 1)\ Ilit- !,,I I Iw IC,11,Ill I I I I I It, 1W L-11 LI h,-"i: Lie, I Ll[It' II 1 11 Cld , M Ill )I CI M !,11110 Od . 

Ihi Cc IIL [I"cd II ) 11p pl\ Co o lingI'l I LI it -,c I IIkk". I %(.It I Iw I!. .111 1 11 Il, 111I'l kI, II.t, 
Lill."Ll po% cl C,)IN HIL.ic'; to ,uppIVi)CCI )itIt' .1 pl , d IIt'] I I h II,-,c 

e sL'%CI IA : 1 1:1. 1 1: 1 [ I I IT I I I! C Ill;.!; "IIIIII'l h l th e h lll 'V.C ll 11111 jlllle\ 
IIL'L'li llj llll, kl o %CIIll 1110 fo l 

dild 111111111('11:111L'L'. I IIL' L' Iilh o vl1 k \%illl I 
101,11 1 J I I'd LI I "d1.11 Cll"cc" 

i)CI IIIhC\\CII 11)l)[11 IIIICC L'jj1,Ct'1,) :111il!d Pw' cl 
Ill IIC .1 II I, ill I It' I I'll IILI II (-,I I1 7(),1 1, 1 C , 

o J)IIIC III A ll' I it III IN 

I ) I I ),I i [)[I I , R, ' 'l 11 .111 

Al-111CIIIIHIC pill"I'l )11), c I W -oo (frolil 

,Xcl 'I: I I I( 'll".i lid lll !! I ll 1 1', kl 1 110 hilc pullill,, 10 Nix A 1 10 1 Chl tIAi I 'Nlo IIII' 1011OWill" ICS1111S 

11W I A I I I let " lot %\ClcIclllc\cd. 

\ct IjIIjj jcIcjLve iIIILjIcLj 7.71 

inhoeik. V I III dclCillillic [lie poillitiv.Iliel Net CIOI)I)Cd JCIC WC 11112LI(CLI 00,310 
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This project prodced [Ile VOlkwineu oia 

quai~ntity o01I(od gramsl ill alidmio to ibm1) 

Paddy1 1,'04.2 ililld 

Wheat1 71,( 1- Ilioiiibi' 

(2 viir rccI .,:11I '" I! l -liti 

dhIilc(aig. \01 I) iiiiip) \i!L'i 1irnII i \;rirc r 

I IoCLlIIif h' i iiiiIiiiCLii.' lrr ,I r 

\\lit11W (1C il.1' LNC 111 1III10d 

1xi' 1 r1, 'Il nlt,L)ri IjIL)I .11C %(, (L,L I!,Li,Iri Wl~ 

lilt!n ,Ill,, lick! 'Sr I , rl)hi~I 

Iii,'AP2I I)Lilt 
n~~~~iI~~~~~I)I\~~11~ 'i'ijec!tr) 

poei-l~ iL OL'r~I. L ntih Ilinti 

iL lnSiImiiiin 

licetliIrlil i t AlL ! r i, L rldwvtiiL'irld li'S W lil' 

1nni iitd 

or l to \nn 11tIIO o lii inn"Y 

d~it l,' nol I )L11irrIiliItn'. ;iii! IJj~ilnI: 'Ihicsic 

PiiipS il I r'i0nr nr I 'L '- ) ) Ir i ll 1ii 1iv 

lie iuii~ iiiiil I,c'! IL r I i t r-ln i (d Il-) 
Si'liiii' 5 1' tIi5. c115 ', 

Il)iiimpill -Ol 107 111 2 72
 

Ratioptir 1 133 08 .4 

BoraIa 4 2 34 


Rasili 21182 83 0() 


Iota!l SA Q0.4 1()5 11)12 

All lieCillli'cil puiiiip did Lot \woik. hecinlseciS 

laiiCs %kcic1Ii iLirird In LIit iiill rriiol siter arid 

h:.Li 1, hie1 111)1) 

11r-1ic"1iiCi 11liet 1(r 1n Ot in' 1VI~ (1imcdniiig the 
aoicidilitilA \Ii~cl IrrrIet r. 

Dii)st rict Comniid area. Net laind areai Net cropped
 
illpin cres irrig-ated arca irrigated
 

Ii cres inl acreCs
 

DIlil 5,72!1 7, 1o
10."7 

Ranlgpiir 10.1-4 1 )098 1'300 

Raislimal o.817 2o5 4,442 

Io t:a! 42, 20,1, 11010 15,.470 

I:' -DenaNgg'igi~ -N'-I) Project 

I rh R 22,1 illilirili 

Lh I n),C11 i 1l 1 Ii Mrj11 1 I 1,00)k fit Onu IIii I. 

I id C iirn nnnn n, t n rri lcICk 

IttIliil. I~li Ir Ittc lli~r~iiil llrIi thee 

tI ',IIIJ~il I 'l 1lrrrrrln knI Sh.i'Ii lc v t c iH N l
 
0111.1 tLll IfI
nILir i~jI\ Iinrect
 

ir'11t i)trr ~ in \("It.' the
tln n i ill 

w oIml: A ci 

IIn11d 1i. 1nn Jin l~nr'ill , 0I 1 rtrh .\\IIilnSSLI!IrS"IiC.I)iI rcaJ~1rr1ic l 

M idm I.Ar' \)i'(nJ I 01 :Ih I JI 'Idi.),S ~ is 

I lrrrrn l n ie trr1iII th' ,\lL I I C11'C' Cd 1)\' li1e 
1

lt IIII111IIII run tliiiiiIJL 1.11Jiniiir 

55( 1)W1)Ir ii .1\i:11 , p' 1' (.\ pe pnililpr ) I* ted 
clpilciti\ no 2I 'Ildrc lcit pci rccrind calcti. Areal II is 

I ir ik n 11i11r d A i ih iiii 
'ii'\i' rinnItInrt'iru.luiiecad 

WellI idnl-il L 1 ' I lni' I 'ic~ I 

IirlIilr r itiiicop in ite 

stiii il iI iitjniSic ii\n i 
DIMii ' LelI1.tltIt l %C.11 lr ~ (lie 1'o1­

rIlitiiin iiL j'n'', 

Net I'iiid ii I ll 7,153iiinatcd 

\ C r lcri'igcL I 12.788pe linI!:ite 
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Thie plj~rectllhas coiliilii l Ie folloiwing I-III file 1iirnips, iIo pililipilig pillis and a canial 
ctueintily of' foodl aii if.Iditl olli (Iti:i1)iclips: sx'sieii. 'I lie pu rirpi ph itl cotiiisl il aIii:r Ici ul, I) 

Iiil'diliii site pliiiip\ ill120) tlhic eeLTper Ccolld each 
Paddyv 3S 4,SU imoiiids anid (Inec bII- phCp :iLii with 1.30)) cuic *Let per 
W\heat .445 itiiriids secotnd c:IlticII\ . I 1 I-2 tll1 ptitnrp, \icic iiH1hii a 

Illoiildsprttjt'CI tea. l!Ia ii )ItH ri c l ulii iinv;111has 
Itetiiti Ltcc t irllpict til Ilie pirlips have iNm 

Ili Tees [a P~roject ICCesti S bc ii it it p I 

.1 l iltI toL ,( R',' (0)ii IV. IIII)IIi I eeI II I 1 P i, 1,C h ' ll t L S'.c 

(itDue Il tu \ illt Itl-teiot I uW.'t: 'til Ltut;C rtii2Lrtetl' 

,Hh citk pptcl it, e1ige i te Ilei 272 1))I~ V JI ( 1 - I II ii I '.31Id h i ods.l a 

11K.1 I'iriuiti Ihal(d fil' biii re cu'. lti 

J~~iinirtrtI11tlie Iit'.t rili lestL;~ haviideRn2se.ir .htiirealitii, 
iluuistl~'111CI i t je a triib relIt-1i W, 1i(T. 

))'II I 

(uns I u a I 'rjc' 11,1 mS.Wniid tA l ciiII 

l 1 ,111C l l t c .I lit- iLiS li 1-,trei:2 Init nir lit' rite ni (li 
I OI 1 I!,iIi- IIiL~lc I I'l tIr ItI.it~ I I C C 1 :1tt I J 1e tI'. iii2i 

1'. ~~~~IITIUIF(wkRI:(H ,1INC~I10HIl 

(I)dP'' V i ru It i L:tI 2C l i t t 

1)i1 cc It t I i I Itil1tn !1 h~te t.~r .\k Ittin i III II c. rie cii li
 
!lelts lM% I ,HhiilitWV.tSIt tt 1 110ti tine0 tit. tter'.l, ttit~ttt 55I,1~ld 11:1 it lin foloi ng~ 

inn?. ~~ ~ ~tttttit ~ ~ ~ ~ ~lilt'. ~ ~tiIt ~ d~tiui i qulIn~tt ~ I, 'oit' lr (11rt)(111-- 1ili e emrii.-

IIIlul!,\ Ill JtOi ."3 jtt runt11:1it ti. itiI' til i 
(i ircitl' li Iiui~irk tnl (ii i Sii it n i1 i. i .iit uit.3 Indis .~ih 

iireN L IeIti J i ':Ivtr'luait t~2JtwItCukd\ l it W-tt 1i i-ti inl7u ti lie i6.07 31t11LI. 
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the reason lor Ilicii imt liking, Nu tel. Blicl*IY, a few ol 
Illefeasollsal-c li'led hChm-

Irivo l I"IlSe hdic 
III,, puillp ;I %\Cl; 

tilldel'-'Im lild 'W;1111, clclilclli, ilillili"w, 
It) clop . 

IdiL IlCY,. III I--!JIIM 1 lIC(d" hJId ldlhl III 

Ilse (d' Icllill/Cl "NIII( It Ilic hllllcl dle Hill 
WillilW I! I I LIL'I1: 11, C. 

I FAINO C011110111111CIlt. I)0IWI1dIII1-' (II)OH G )d. 
lmlllcl ICIIIJI11 tollIt.-m \\illh I Illk". ,()l IW III 

It J.:11 holdilq-," 'y ;it I !lwv, 11:it , I 
WIICI C I I W Ill dd it , hl ,(- 'w', 
I'ClICI .111\ 1,11)[W I111O U"ll 11.!IC-Ch I)IW I , I Ito lit'l " it L, 

Cl dollhIt )I I j iple , I I 1plilly, I)t:t-:i HLW 
('111W'll Ill I 011 \%lh olic ciop Lilid"t 

Ct) I I (I I I i 

1101-;l IWO. IllI 11I I I I I ':I 1 10 11 1, IIL'k% [he 
PW VIIlct'. i,!l 111"! C chrAjill it) [1,C wmel hocjtrw 

IC 11 W I it )I;] I I C I t' !\I it 1% -11( "A'. 

(0 ) r I :,cl v )I ill I c m l; I I o ill it I q! :-

t toll , ht.11 I cl Ii I it I it w I 11"i I It It i lltlllld he :1 Im licil :111 )11'' 

\0 11 Lood lk,!l II/LI 111,1 IW IIIIILIC' . WII;L:; 110 

(7) Adt"l-W IW(JIMINIII&I. AdVCIY,' 

,%,I,iludc 
(J\C', \%Mlld hC Ik,WII 111110 V-11cl k W,,-d I'10111 

Aill ;I("oiti"I it 10 \ 11-dIKO (TI 1 1 J I L'.I 
1:1itds w CIc w ,l [111 CLII I ) 1 0 ):;',I I I I I'l I I L::lI I J k I I LI 
k 11 lic i "I111,1 [11 t, 1111W I 1ACl 0 dt'l)l P.C11 11111 ;,IIILI. 
\\IIIC II IC111:1111CLI h lk l\ I t k 11" 1 1111, Ill', IjIj(jt' 
(;Ieill millw"MI'l I"I'M Ill (I "tit h P1 ICCI 

11(lel 11C C11 CLIHN 11It "I C Ill I!lAk 
I c c I I c I I I t, I I k I i I I I " kid" w Ilw ill w,I-
I it )I I . A it it I 11"'t , C 1Ol I 1, t i I. kv:r' I pcI Ic(I ;I I I it 11 I 
I ') ) I \V i1 11 11 '. 11,'\% I)l Ili!' IIIL* 1,11H IC I IlicI 110 111C 
tll)lt Idd I C I111dill'-', I"'I I, till lit 11 C". Pt'l [Mcw 11IJ 
I c ,C It I: I I II,-:I I c I I I c I I I 11), 11 iIle 111,1cl l,:IIIjII 
Ilic"C Imilim!" ill IIwil m" I land, . h% It.-J ill C, 1,, ell 
JS (ICIJIMI'd 11,11 HICI 11t)(k. IIlCIII 10 il)iflIVC IM 1JIlLI12 

Illk IIm xicdp on ()\%.ItLIIIIIS, 'ind above all, 
hell') IIWIIIIII IhC;IkIII:I1 I*IL+I\w ik;o thelimeoffheir 

IA IT NSIO N )M IM 

-1 (1 hclp kl-\oh)p 111CI)W ICCIS k1l 3 SLICC'-'SSI'tll 
III w:IIL-d :1 11 C1\1It'WI0Il 111CIII(wk %vel-C follow­
cd ;I lwlwl 

Pl-ojocl flic III 'I ploject 
c I Ii I '' iM 't li;--,ic lu llAflc I() Ille laillieCs 

piil lo; it I I!,;! I I 1wit- i &m i hlock w is 
111111;w ,I 11;P'A11MI kilm wjs 

!hC Appiox­
\\Clk, lIlVIIcd CC [Ile
 

1C.11h, itI 11 ik'd 'WAClIlt 111c tilt Im milig
%% Im (,,I 
p''I Cl C I IiC Cl I Ill Iol.!% valel 

'it"'li I c IIdd i,!-i obo cli:111116 , 14) 
I Ic I I I tI o- I t I I cl(q) 'l, 
1,111phrI I'd .1IMW C', \ hiCh A.1', Ill[ lici It) 1111k:1mvil 

I(' I hc I'll mot I I lit, I)Wl"( I AI c'r 
[;I Ii(Iii ill 1!1;,, h l, I" k . ,I .!, Ic l c d io ll 

I 11) l h !, I I II I I I I c p ! c I I . v,- IIt I c 
''I OUll"', lhc III'lill dcol(w'l 1,11It'll 16 ".1, c''Illill-led 
Alld I IW tI IlWt 111011011 IhCIt' Ill \% AICII dild 

lc: I I I I I I, w ct lo ld '. Ijlt! I lk, I C ,Ill: A)l II I I,-I I I t ) I I . 

(I c I I I I I I " I I ; I I I I I 1) 1( I I \ , C ; L, I , i I 1 .2 (1 t t I I I I I' I I I " 

1; 111 (1 \I. i 1 11 1 t'ti.11 :I ilk',' 111.1: ,. %kI ;I I Ile lo ss 

kkollld hC 11111LIC k!(Wd 1)[11 JIC 01 1 I)l0I . 11 It WOUld 

h0lillh.' (1) IIIC 1,11 11 It] 

t,'k'IlICI JI.M1 L--A,11111 11-Ctl11C,11 lll; . 
tild Ille 

\%L'IL' 111111M M 11111:Ilt'd J(--l ICIIII tile 1111.1 

IIXIMW ' VCll' 'AtT 11IIIC LIC111,11hildholl hlk)ck. it %\,:Is 

It) , I ) "', I I c II p I I I 1 1 ill wmckl cm lditltlll' (Iley 
%%( ) I I I ( I lit I C I k k . ., I c I 1 11 Ill Ill o 2l Illl 
1111ild ilill jlid (il\(.l ill, it - 11()1 , I I p , 

ol CCIII Cl " V.t.'!C 2"1 Ihlisllcd :it 
LC\ 1 , I I I I 1 11C: I I I I IC IICL'II I I , I I A I I11,lt"C IIC; 1, l 11 Ll 
Ct I % C 1 ! I I , A 1!1 ;11 11 t dpp( 1!11.11 Io IIll ccd1% I 

I, I )d 1, 1 c- I, t, pt IIt'lit Cd A1 d lIIled CN Icll Jo ll 
CI I V, j , Ill 1,cd ill ch 'il t. , 'I td I ILIIJ ! 

cch I 'I I c "'. I 11t.11 0-I I I CI I C CI Ck IAS I I 
J: HICI i ( 1111) ," I CA 11112 J1111 CH Illil id l IC IJI IIIIl S 

IIIN 11ill Cd .1 t.I111,1111i ILT 10 C0111,111"I IIle A klil', of the
 
clilh ,. I llcc cltlh plovided Cit imial I'llcili­
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ties for1 tlte I'a'neis after (lie tdy's wtot'I [le 111:111a1and ill th' level. [hiis ceitlimt cooperative hollows 

oFlt tilL ,camm1[:ll ;hIanlF[ to L'FL'L[iFnlatnd expIhuwd~ (''lIFl ('IFL[L'211\'L I'LaFks andIILI~ len1 tniotX' to 

[11 ttIlli iil\ to t[FLpI)LIlIF[ I'llthFLL'milttF2lIn L11 Ils [[Ll' [IFIFFFF\la l LL[LF. \ IF)IFIl\\lich 112 2ltle 

dali([ LIIF LI". L I L'FLIF li [[F ll> ) to l il ll] ltheil wIFl' i Fc~lLI ' FIl " IKFIL, i L I Ili ' 0FI L[ F Ii ( ;[' 

II '\ I ' .'' L :2l 111 ')! Flpp w:IF li Iw j)FL.L' [)FFF01 LI ILL''. Il''Il' III 'IFL i i:I F> leltiti/clts 

lotIlL, L'I. Ill, -1 IFI I'[II'FFF IL'FFIIV- 5L''1 
1 

. l wLFF I [F,' C01>11 I~lFI I> Itlll'!F1 IFFI)If iI>. cI c. [L>leI 

IFIFtl._m " I lii/Cl I FFII 'il L 'Id C[I,, V'~, ,' i'' II~LF1 ') 110 LL'Ilt. I Ii'lk ~ 11 W'LF IMJllL11111F IFIIIL'LIIJII'
 

FFI 'l 'LF'LI(Li.F . 'F, (H FF' 111:1Ft IlL' 111 Ftlo a
\' 111 lF~l I' . Ijsi C I[]\'> %11 I I' 5L.L 1 Il'l[ IF w hich' [Ile 

lIF!!l .FF[L!F '< rIl I )l '' 'I F Fl' I W A'.1FI''. hi-c'L I Fl '' Li 1Fi! Fith['ll I' ll I l ll1'eliIile .11 


A n 11111)] \,' '. dcF'F I F. Ck [IF'1,, lol .1 I Il W 2,1 lilt W e and
pii ;', I'\ I I ,Ii.,[V~i IIIL'! I i \l Ili' 

Mi FhI'l lFILw' . F i, . 1 ' Li !ALII'L (ill L I hi,' 1IIF 1 ' 'I It "F'LLIFFI Fl' l '!e. t IFL0 LIFL' J Ill tile 
i I F1:I I' '', I Ic F_,, ,IF'l, - l I "l l i-L L! 11! I i ., 1 l . ea'FchF v F LL Il' ,11 IhF' fliIFFlI)'F>I 


Ce l'F' ' Ilk I l ' i i LIFFIIII ' F I I llF I)IItill:] 'L'\ 111' \LLI
, 1 ' tILFF I() \L .F [I IFl IL' C I\ tIi 
CF 1 ,, I.] ,II (ItILpIh[L I l i l l itill)FIF 'iFll [Im whF\'lI[LCIL:' II 1 tiiF II I F ! 1 'F~ -IF I F' I ci' mF 1FIFI I''FL a , ich 

w i Il FI '''''IL !F I I F' dc F~ F!,1 '1i i ,I ' I kLL hF''F' 1111111;lFL' 


IF HFL I''.it I> .'~ F't I F F h,' -' F 12 L '. I ''! ' 1111 'F: F F ! I I' -0IFF ls " L ' L' FF ''s L I \' 

toIIL F~ lL' l l'IFFCIAIl LII [[FL' [FI't FF1, (. It ILIL' II [L FFFF\ LFIFI',IIllFtl~ 

;[,, XIchal ,, FL\[I'I ldIll'>'k 1I1 ILL I FL'L[FIFFaL'LILLIe II' II II Fill II . co t'IlL'l)(L'F f[))III' Llalive i viX'e. 

>':I[I:ls.11(1 IIILIF' , Ii> I . le \' I 'III F:[FLI I IIIIIh IF[tF't 1CIILL FIL' (I['Fsl _-" [IL IF I I II :1Ill II~l 

iLL'IIIFFL'IIIil Il [he111 A FIilI [[FL sIl->IF1\IsN011:11 IL'X'CI 

[kI il L(I 1 1)f ILL'1 1111.1I F < F I'IF IpF1 L
5 
' I! F1L'': [F L' lF'II ~1II! IIX:ILL' 'IL L'>fFL'FF>F. 

[ttC I'!ol 1111 [ ' ll i i d theI: I I'. ('111ILL e' 'MIX ILLd IFIIF III [1L' IF' ll '!1 I [I['>1XIIC'. FFX 

Iim LLG.k [K.LL'' [hic IL il I I< ill1s1IFII~ LIL'IIL'I[ LFL[> 1>1 III> F21\cLl')I he!L 11IFLhilIS F andFF 

11:11I,I [IlL'i IILLjl 1:1111FLl"., I IlL' [IF.1112'L' \%Il Ilk 

I Il]- I la'. 11>1i [>11 II slL~i %LIII>/_ F~lF tiIILFF LL[ L['[L [I'[[111F I'. I 'IIL' thFL 

I i MIL> j II[LIIFL' 


lIIilw s, 1'IdilwI'' '> P1hiC IlFIm' IIFII\ > 


I tLs 'Il I% 1111! IL'I'L IFFIFI'lIFl l 1[FL' %tLLL'tFill Ill, hjIIAL, \ to' IIIHIi tlII I , sIII~LI-

Ill ('1O LILLL Isl [FL' ILFIXIFlL'', I Ill ' ICFIFF1:ICI andL [[IL IFllIde 

I [[IL I ll>11i1 )[11 11,() IIc,'d FL 1IFl!(I')'!LF'L1:11MFIl II [FhI"Id LI['L'I' I I ' l itLj"1' 1,111d1 L''I and 

illtI)I'tFl'iF Ill . FFFI'FiIFIIIA lIL'>'lILlFIF'F 111FF 111 I)'L1CItL'l tLi L L illI w111 111 , phI11l1 LctIFtFLIF , 
lIClIlI l 'IIF' ) FIFLIF1 111FF/ I toI'I[' L tIC' FI'LIL~ 'LI meet 1 toLItjII ll . L[F[)IILC IIIF ['elti'l/'f. p 

tltisitinpll111[ 'I ~iI. 11F1F1l LLLLLIL2 l F I'[c ll LIIIll [[[L'FSFIFL'.CL[ 

mlllItiL'QII 111d1 LIIillL, '''II'L'I IL ,1IIl F11 211\lal 

'ILLcjlIi\L'5 Ilth [ III''1I.FL' lcXII. 1111, 11121 'Lic[L[ IIL'L Is a ('LIFIIFI ((LII iFIdtFlollL'0 1tll!Ilee 

collsisIs toI 30 ILL -Ml IFVI[F11l'> \ IIIIFIIILI II [IFp IlIFI'> oL[5liIFl (if \\'\IPI)\ officl"F~. LLfI[Il'' Ilto l cI'ill-

cIIolIelaliv''s11 F LL'FF l LLajIFIIX'I ~LLIIiOII at 1111211 I)C\Cl~ltFFFL'[I[ (iI 111:IIliFn Au/FicIltlIIra IJCX I­

http:III''1I.FL
http:L'FSFIFL'.CL
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o pmen I Bink ()I' P;ikkimi ;md Coopemik,". mid 
AnimA litidvii(liN Delmilmeiii,, (11'Ole um erimient 
IICJdCLI h\ 111C LICI)(Il\ CMI11111 ,JIIIICI 0i' [Ile JI.Silict. 

C"llIlIIllIc , MCC(" C\cl'\ ImmiLLIll tl IIIC I)l0jCL't 
Ili ILI C111 .iCil I LIC\CI()I)IlIClII 0 I 

111MIACd 11-N111111ill,' III the I'llOiCCI. 
API11 TIA,

_R A I-ION OF 

cd 
Alld I :111d IIII [M'. MCI 11MI. I I, IIIC 1110 1 
C0111111M) HICIII(Id 11]WAW11 hCCJll';L' the IIIJJOI Clklp 
11,11,111 1)IJH IL'11I I k lill III [lie [IIIJIIJCI Jild the 

T llc I id l-,c 1;1(1 1 it I m lll Illm l I,, 
M th e 1:11)1 

OTOCIA11% h)l I'th'' ;md (Illict vqc-

BOOKING OF IRRIGATION )i ,ATFR 

111ldcl Ille cvdilil, Icl. kl ( P.lI\W:llI Im 
(11111710',111011 1)! WMCI RAIC) ()IkIlII:IlICC J \ Jlcl 

ll()l C\tTCdI1w It, liciccill (d Ille ,Iw' 
IHCIC I Cd ht"IC111, JC1:1111111-' the IMIM ', (11the Llil(I 
:I" l Ic ,I I I I [Illp * I I , CI . C t [I hek IliL, itL'j I I, )II \\ :11 
IC;l Il/ed limit Ilw Ao 111:1kc [lie \ mcl I llc 
l .ICYIIIICJI I. IIll' k 11 It Ii ':[ l 10 11W,ItCl wh0III 110 171%O 
mid pl( Ivi c 

A IItIIIIhcI11111 I,, Ill,] ill I lilledA ICc( )I(k ill 
IIlk cmillect 1, 1li "IYI Ill;111clif I-w1d I"",)k I"o 1 
( 11 Ik 1) I I I (I I :III t I -P ki\%ic III I!,, I I I , i I I I\ L--,i"Ic I,, :it c 
Ilie Iw() ill it 1:11 1cci )Id I he Ill:[ 1:1Immod 1 , h(ml, ilw, 
ilrigatioll \%mcl A dt'll, 1,11 hkick i l l p:111 kd' l hh1cil 
\\,11().,c Iw : (Ill, "M1111,111d o! mic ()title[ 
hw d ill (Ile I'll J0IlkCljl1 1 '!lie PcIllullolil 
I 

ItA li mdi 111,11)' I!( 1%llI!_' I 11C Ifli 11 h lid 
Jlld J L:!1;11,1h:11 I'All he 1lllt!_ICd dlk :1"%%it11 

(lie ikIll 'd 111L.hild 'IcLoldillu 1() il I)Itl-
duclivil\ , 1:111d c1cullml. c I t I I I cl-.. 'illd 

A 11"t o l I It, )'k' v 1111 Ill (,:I. 11AHIC lit (M Ile: 
Illd I W I'll, 1 1 Lilld . IIll', 111101 111:111011 1, 

ClU CICLI ill I (1\ I I :h I I I C "Ile II 11:111 IIIC I',10 1 1, 11 C I I I 
Field liot)k 1t)i ('hjLhm)kh.-

Ill 111C plom lc IIIIv;IIjmI levi"Ict one Imoc 
[Ile IC ISWI 11 :111011Cd lt MIC Iflol JIld the Ll;ltes of' 

ill-i"MiOll Ile ICCOILICLI therein ciopwisc. While re­
the lil'si illit_, Itioll, the of, the 

MkIllcil"CCUI)IL-I I, iA cii :i i pw(ll Hial irrigation 
hLTII 'All)[1111CLI 10 111C [AllW;ItCl 1111', )I hild. 

*LSSFSSNIENT 011- W ATFIR R, VFI.,-, 

I I k i 
dlViiICkI HHO 1111CO J CY,111011 CIICIC . LICI)CII(Iillg Oil 

IIle Cld, ll ICA !1M td Lillkll- Clide I is 
CO I I 11) 1lC (I I I I CI 11', I I I I 'I I L:I,' I I ',C,:() 11d 

I'llitk, jild yl m .\It I"I)J"Cd oll oloss 
1!1 C1111111L, 11.1-1-1 I)C d Olle h ( )III 

I () 1 1) 1 C -II I I t_III I I .111d I)W,1-111 WX 111111) C I I 
w llll 11c Illpl cd III ;I IC'- I'd "I 1.11(m it j Ilie 

\Cl\ All 
;IvI:1Lc i , dc1cmw d. \\11"Ic \11'.1) cmp clillim-, h) 

111111;111''!t \ W id , 1,, 110 1 1)() ,ih lc ill 
the JIL"I t)l CM11111.111d. 001) 1',(.1111C(I mIt on 
"111111JI kill(k(mlldc the llll , Iwd 

dM iL.'ill l IL'%\ I)II'l , Ill ClIcIC 1111LI 

The Mill[IJI IWIlChl P,CALHILICd Alld CHICIOd Ill 
[Ile -1\'C'_'I Wl (d \111)JIJI IiC1Wllj.- I'IIC jej I)IOVILICS 
IIIJI Ill (ICICIIIIIIIIIIQ the ht_ IICI'll Ill lClIll, (d 111011o' 
v.111w. W \Cm JWIA t',c pIIC (it clop" fiollld he 
IAcll. liffollimiimi ()it ilic mmIket plice (4 clops is 
CidleCh"d 1IM11 the I)l!CClM1IIC (d At IiCIIIIIIIJI Mdl­
kcl III,-,. itndci Ilic )vci it ilicii i. 

Al'lcl :111IIIC MI'MIM116111 ll,)ICLI ;ih(WO I, 3V;Jil­
lhIc. it I\, cmilplicd ill ilw -A C, Ilw'111Regisler" and 

kilk") JIC CACUI:11CLI. PI Child-
HAI IL*C"mc thell ,eI %Cd oIt[lie 
1)c I I C ICi:IIIC II I k I ()hICC1 ItIWI Ill C IMlied . A I'M IIC:I I-iII g 
IIle , 1) -, c I I I I IIlm l I c" I I I c I I I I " Ilu d e . I)e I I ILIII d 
IWI10", .I I e Ilet I I IHCLI I)it IIIC belief ICIJ I'ICS Oil IIle 

e II,:I lmc tilldcl Ilic pic"Cill icl do [lot 
even co%cl IIle opci 11 it ill Jild 11111 1lice clim _,es. flo 
MICII Iilllual col\, I ICplr:CIIICIII Ic"CIVC, aliloltizl­
tion, inicic,,i, cic. All him,,is d() not take water 
(well Illotwil Illcil hilds:11C J(11 11Ld wilhill Illealcaol, 
Collillidlid. IIIC 1 . JCCOILII]121\ COHSidC1­
1112 IHlClld IIlL'IIt (il 111C AJ . L plovl io ll ()I'1111ce 

1:11C", lICI)ClldllI'_' IM I11CCklll il'ICAI 10 11O f LIM IS, lo 
lCJ1110 the L'1111M jIld IIjAjllICIj IIjCC 10 1 (lie11111 
IIC\l IiW .%!I . 11IC I)L'Cl We 01 \\ lict ]let ;I I'm tiler takes 
WACI M Hot. Allcl Illm pCilod lit live \Cms. lotal 
J1111HA 0 IIIA ILIHIL! 11110111/tilioll mid illierest, 
S;I0IIId Ile ICJIl1Cd. 
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LOCAL TERMS AND ABBIREVIATIONS 

(1) Acre: -1.840 square yards = 0.40468 hec­
tare. 


(2) Aman Broadcast or II.Aman: A rice 
broadcaso i NIirch-April and hairvesied ilNovember. 

(3) Aman Transplanted or T. Aman. A kind of 

rice transplanted mi11(ld in Novem-inAtmo harvested 

her-Decembel. 

(4) Auis: A kiml (I lice 'eiciallv hroadcast or 
iranisplailied in March-April lid harvested illJuly-
Allguust. When 1 anipl:iincd it ik called tiansphlied Aus 
or 'I.Aus adl when hl(odcast if ,scalled hroadcast 
Ais IOrB. Atis, 

(5) Beel: Siahw dplCiessimi 

(0) Bloro rice: ..\ winir rice, tiraisplanted in 
Deceniber-JImmv and iharvestLed illApril. 

(7) EPIADC: East Pakistan Agricultural Devel­
opllI Corporatlion. 

(8) EPWAPDA: East Pakistan Water and 
Power Development Authority. 

(9) Haor: )eep depression. 

(10) Kharif crops: ('rops grown in summer 
and iomoon,including rice, jute. etc. 

(II) Naund: ,;2_280 pounds. 

(12) Rabi crops: Crops grown in winter from 
November Io March, iincluding mustard, pulses, 
wheat, barley, potato, tobacco. brinjal, chilli, onion, 
garlic, vegetables, etc 

(13) Rupees: Re = S1.2 I 
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PAKISTAN 

A MODIFIED CONCEPT OF THE CONSUMPTIVE 

USE OF WATER IN CASE OF RICE 

by 

Ch. Mohammad Hussain* 

Water is the limiting 11t0r in tie expanllsi0i 0f in case it dry crop S. while tilefield studies using
irrigated agrictulture. K twlctlge ft' cnstniptive lsc tainks ;lie suiitable f'r wet crops like ricc under high
and irrigation water reqnire.en isis IeCLe,slV 0 1;Ill ,'er able c llditiolls. The results arrived at from the 
only Op'tiull :elieinezitsai,Silipplied :l\ experiments I\' difl'',ren methods illbothrl e aild vt ious 

wastage avoided. The deLerutillillioll co(i nnlltimpliic wineN of l(akisl iretdiscussed h]ere.
 
use alld irigainll wtlel reqnirement illvollvecollsid­
ermtiOn Of W;Itel snpply1 1oth SIlftcc alnd Idle- RE\VIE\W OIF"PREVIOUS I)ATA 
grotund, Is well as. those of' the nIatllaletletell aIIdJ 
general econill irrigatiion ecis. Lying :is it is ill an arid to semi-arid area, West 

'[lie accite (fltertitimit ]io of c(itisiltut Sii, P:iki: alwaysi gi eater demand for waterwill have 
fitlln l :Ilildblenl Sllpplies. With limiled water suppliesraid grwi,ite lemadlls., atcarel'tl inventory Imutslbe 

1-111l10St ill l l ICllc 111 1*h8 dlltllli ill] lell)cll-L Hlalldatilmost iportanceli trorin'ile io anil itpttiuIlse 1Iade 1t its beSt use. withISStlrc possible Faced 1histat iou i irrigat iii l'lects. The cotistitniptive u~se 
sitnottrnr r' eeit strides have heeti made illthe past torequirements ormsonme crops ais tit thle case )I* rice 
mq ierrive sonme of the water require­at lir statisticsdm ied uerdifeelt itl water tale pcteditwin 1le tit, pints tit scienific lines. Systematic studiesdetermlinled] mader dif'eritditeV 
 icundtaken by tile Directorate of'irrigat ion ntid agi mitc Iiact iee. .\s stch ilietui

contlitmlpli\ve Ilse co-c!licieiii : c)ldliw lo L:id Recl.a:n itin alt I.: i re iilspecially constructed'K'delivetlJC 
 I l\siteters ith ,arituis crops in IN47. At 10.5 feet 
the em perical formla . ni lvl l' 0cili ii use, w,ill wii,e 

&01) WCi ttle the CiSttllUllpie use requirement of'misleading estitn:utes of the cot llSlnptyive iserequite-
ate 

ments of tleh sllue c op at1sullte lt plilce' ruelwas s'im ked (ltttto be 43.I idies I1). Results 
differelit water t:ible conditions :itt1l aIuii te p - ae based oill the mve ae dta of 10 years, 1947 to 
tices. S ,rowin of the was1 17. The peliod lice 105 days 

l.5l'oitllis). 
L]ysiInetCr slutdie!n cis.'c a cd)(I- A-ppli)Xiltatoill t1 

tileconsumptive Ise reqtuitetnetikl aid scepalge losses To c Mupire these results with those at Amla 

I11j:1).
*l)ircctL'r, Liani ,eclat;ii 1i,. Experittetual Statittn illEast Pakistan on1 the Aman 

http:reqnire.en
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V'alCt it IiCe II VirII ;I iowin\'II1 pe Iit)nId l I'1 :04s Ili tItifk A with blotti m mi d tank ( without
 
aillo-'t c(IuI.li tilie glOwill 12 d l)" Solle oil ille !) lt CU lh ll I ioll HIT' lIt.C seeilill"S i)e2l hill
\V111 

, il A1


\vole cOm .iNt.C[ed. c (o IlljI 1 .,e \11Il :- Iltle,I ) i7t+:l_ lCIeH 1,_ ll'l, tIIle
 
lCe V',lliCtiu Nt", 2k1s1tIn. the IWO SCIS Of!LI;lu CerIluiipllntedi I lie sIlCIl!, iLt\\i (le hills wais 

'I +l+t h tvii Alt .. J 1111III CI C I tlut' tII e 1 l 


L-,ti t cI a-, .,7.()S IilihF - 2). I hii v iii IIli, Liiip \ s IMAL rl ilij 1' ,IlI hl,.,.'d t;i! k.,
 

l'l I , PII I IhC !%%0: e110J,iF \ hC :ilFI ­\ i l - 1 I l1 %:hI,,jillIll t i p illk-d\ \ibi fl I t+, lk' i i l ,1ll:llw et.IL'IIc!C- HI 0.1!,!\,,1CI 1 11)l,-2 tltili ! .ll1d u'll 1110I1 I 11 111+\Il \p I tIkl", I. 

iih~L 'l L 'iu 2iLII i .lkl 1 il.\ i ICIIl L'I,,I IlI("Iuilit i , 

vitld IllMi C IH ,'lIk LI! I , I I ll': iJ It' I ],i.\. ll ,I l %it i LW- I II SII jcil I, I \, .IiI,.%'i%CvlL'i Iie
 
Pu kixi mt li hcti\l I'tii l-I mld' I l tls iti I.' .1t1d IIil , l iI ',tkl 10ulI CI 1 iII IL' I .1I I \kkI (he oil
 

I" 7ul ''i \eijui i 5j l%,i'I 
 c I\llli e i , .i1.11 l t.iS\IT \t ,,.[ 1 Il," Li l titI iLc' ' tIi'. lw L I 1 d H<It1 JIld~ ,v ;tilld H(1 111:1~ l ', t q Il,' . t.! 111. 1\il ,, I l , , ltl' 

0I2"' t i miWi \ i CiiilIt,i',ii.i\ it \\.1, dt'C Ie \ C\, I I tI !, 1I Ij tol tI 1 : II i'd. ,ax
 

l._ I'td I[ I.:t I l' L Ii , "I' I h'ICIIII I.,' \I' .I t Ii Il i 
 . ,,l Il ' uI i ,C I , i IllIL li ti tI
 
IllL' I'li lilLi t 1 c hL I ' 

ill l llI,' II I 'I t lC 'I ,I I l l' I i
A'.I;)Ii IS i LitI C, WArt 

llt.ik-illlC il hiII' , Ilti i I.' ,ItI ti ItI .' t F't t:I, liv. iFiu l ,I 1it I i i , I,, L .T l I tiAitcW
 

Ciiiiiui l:I\\'esil ~~16 i I~~rukr C'.dL~ S~i
ll.e,\% -I k. , I"! v, VlIs u, lip uiiIkIi ' I C l 1iell) SkiI
 

A1 I" II ) \ I 1 ',l 1I:IF'I i ,' 1iiv'Itt ,, $ .! il I C, pib'tI it I 'c telll 2d
 

itI Ii, ''~t I , Ii t hi I Ii1 C li,i lk il, I 'lb tIlLiLItiSi'Ac 

01I I l[l I I ,t111 

CII I I.\ L II.II iI I \II -I " NI!l l I, I. I IcI i . S1'I !I" C.IIsI iiIdICIlI oh l i. 

iu \,A'.i.iili' 1FIL'CtLLIIIIIII 
+

pInt. ilci\\2 0"t r Ilii 

c I li s i l ivI.iVI C'I I W. iI iL ,,lit i t 1 1 1 , ci ,t1 1' I) vi ,i i i i,,l,lA led t i the 7th 
[h -iitI(ille ;,J " ii I S l t I I' li : l- l , ',5 ldlCI 'ltllii -,I I C I IIt. Il l li]i ' % ', CI i .'l 

t~jli (]IHt..,IIV I I1..'1 iikS l1l itl.JAlliI'i +Im : l iqkt.i I, I(, it'\ i ci . l ilA Liw AA(,C L,' I "1111 id 

; l1 +"i 1it i (I it1I: ,1I II 7 . L1 t il e, m lI Ill i..' lIL'!i 'I ) i i wIltiuu , lel li \ ]]
1,
I)l Ii Il~'I' Cii 10eisI:It I1s I 11 l Oct111obe111,r

mtinlld i i'll 'toi\ inIe : l I',s-. iu le,2 it tlh iitiitieli lieuC HtIIi/Cd1ltl l i1 li ii' I)iMil tiiletleIs+Iilbillg 

lwitthL itl l .c 11d " I"i t l t , 1tlt li tll,)l t J\ iI'thIc , ' il f I, l ,. p w as 
4u al\m +,,,t \ (rirlliMI+l15tIll lnlllo~.Ig 

L L)II ) - II \I I IlII I I I I 
L. I\ l. \,t%e ill of,hi li,.d div11g tile 

11 N W ..C IJ IK IRINIc-A A IIltA] .N pIillt-, file c I, CII %C'+iilli,lliolll steast)II 

1:1 tL I ltlllIL L tIll Ili ' 'I II llt C ltitdli 
' ' 

it'l I ll hII I ( i f, .(Il iL)i.i I i I oll i l e d ,' ( 11 I r ulimi l ItlI ICII' I iu1tk l v. J,, ll l , l , \ ,, .tl Ih eie fdt re , 
I I l ( ) ie I \ l) '; j ljk-II~ S 1 111111 w 'l t i llt [ I ll , I) elI d . A.. 1111 10 111 I ','SI d Vise d to
 

Tw001t. tmural 111C..1t1tilli "Ii']\+u'tlll A(id+tl J1V -J ll'll

Twel e . 1111 't.1di I~cI1111 tw ~ l, 11r< l.' CCIr,+ il. A-1Id Ill C,' I L! ",' e '\ck plec'ipilatil l ally

\ it.' ittl ilw~ it)Ill,,, %%e,' Ht,t'l I,-; 1h1C !"i,'t]Ltt!1C't\%:l!Ad% lIA1,LIIIIIA IIIl 01 1 0 dt
le i l-111: ml o,f (-" c h.I 1 11' 11 .1 11 11 ,. 1 l t' Il( It~lO I t Il , d~ l th ,.OIt tl t ll )I,.l 'I(' e d t

(I .L CI ,II " . ' I \ c, l IIII I ll,.I thi I I.I \ I t L' I I II ll 

'.'{I I Ia dep 1h 1 t ck,I lh,.'111 hkll.,. IL'%:wI . iItll) ,id h Il)(1111 ()1 %\.IleI 1',\ vapI Iathll antld
 
cenllIt+leli ;~it' t Ill w I.\' . I h,.,. 12 in.l 
 Iimik, tm.i:1 m :11h aclte ile sblt w 

li cI,. lcl k:I, . I dIh, .-, Tra rsp irati o>n: R e~ mln., li o,m ta n k. A min u s 

1CM 1111,21(i ln I,110 It (..-[Bl, M*IC ilc I m o tank C
 
Il a m e l 
 t + l l t , l l',l i lw. t,.' dtid , l l l ll : 1lk i) ( C-I) . 

A, 'Irl~qmhp l led I ice Ill [:till\< v.,illih oull ll
 
I3 No+ lice 11]tmlik \%lih 1,,o il mI-vapou',ilioln' Rc,,lciiiu hof i mik BI())r ea;.dinlg
 
C Alratisph'illctl I i,_e ill lil-, \%1iht( lil 1~)lho llt litmli I:;lik .A I)Iu', ic' lilti!' hinl mIk1.1) Ilh tls leadinlg
 
1) No) lice hit ili/k ,,\ilhIMui l', tl lo l I'li ll iiI.; (C f,\ i 1) -(Ci.
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It has hceui (fb,)" vcdl hiv'cvel , tH i tiltm t"elk )tvisjtit n ig:aiion U.S. l)epart­11'C I\V Thc Ill' o' tlic 
ti' IttIc, I ill cL.'I, li d t\ lltil, (llit)llt,g il :.d ftie Resourcescio>I C I t I iis I i i ic Wclc Na ionli()l 

;lit? ,.']t 10 e n 111, BI )jl wtv t Ise aIstLt1lllC CIt ) .' ,A,._. ()Ih III. 11tM C, let, 11111,101 PI IIII I l . ( ltiled cm ill lllp ri 

I' , ltVI hl)\ll.t)~lt. I ICJ' I 11d I l ~" 1 !0' 1 l III l hW It IIIt.CIC I u 

AlitC I1(I 17,1ll1 ', I I IIl , hI'\SIII 1111"i Owt ",t? d rld
 
o]ldlIA, %1I... It'I l l L ,,[ IA 11;\ ( I'llnI ', 1 1111, 1), 11 , I)ut.L l '(I t t I i [ t' iI t? 'tlIIl 1 V0 1111\'e 0 1"
I'Li P', (d 2 l t 

C'lI I WIldtlt~)t'] J\li I"Ut ht~ tllCd ~l\? \\% 1 (dl AI l!'i\'I 

1it2.0ll8 htilI IIto l rl 1,) 111 , u 3.5' ll Il2 cS 

to(d20ilt' 0111 6l. .i1 ti : C \J)1',,l 110 l 11 I808lV 
,14"\ dtu, 11 i 2 1st 1 1111 ,, 1".l .tlIj _CIl.3I d ItIIt6.II6III (Iilt' I II -

IJ". ! !1'1-c - ,T ''lP , ,!I ,, J,IlC 't ,) J'ilhal(' t h~' ! 1,, l1 111CIIC?'IV I (J r'[)I1 Ill 11l III t?-I'C~el 

l)C? I1.C (LCt)IIIII tIck'l 
!RESLTS \NI) I11.'( !,U-SI()N 

cltl :llldticlp atill .,11 P C~!!, ',C - (11'111I/'L the -,I ll Lhiit k t1 CI? CIII "C I'( l I 1, IkICth m 111 ll ] \ h l I ;ii hfe ~ll';lllptiveCm' Ilse 

ol3 i I (fi\It ;11d I IlI ;I 2ivC11 I'to II. tIttC d 11 th.7.40 

[IS 16.71
 

l, tat1i1!kt'd 5).I8 II 11 1),JlO "iVell ill 
MCA?:tO ".'TCI~l0Ii I'Jt t lliol t ,.27LI1h% th l0t 8l.9.I 

NiInIili ll., ii: . 4',]hI45~~. ) , 0.86 ltIl:ti~Ltll,)i.stw o;l'l't 14.31';ll~l~ 

Table I1: Conmsumpiltive Use of' Water 1)y Rice 

N(im llh & R)ile' 'rI ll1spirltlll I vaplpatitll Consunmptive Ilse 

Oii1(F) OW111 lII Oe I-T) 

71h hii) I()Ilh 0.20 0.40 0.60 
I I Ill to 2011) 0.92 2.0)8 3 )0( 

I sItto 3.33 6.48 9.8 

.\httitlI Tot ii: 0.864.45 14.3 1 

Isi i 0t) 6.03 14.78I1h 8.75 
I 1l1h 1()2011h 6.18 8.08 14.26, 
21I st ito 3t[th 0. 15 10.31 16 -!6 

N1 nihly 'It)t:l1 18.36 27.14 45.50 

Oct1. lii 
Is(tot 1011h 5.83 ',11.57 17.40 
1lth 10 1Sthl 7.72 8.99 16.71 

Molhltll l 13.5 5 20.50 34. 21 

"lttl: 30.30) cm1 57.5('6 .cln 03.0)2 cmn 

14.31 Inches 22.0o, inches 30-.017 inches 
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The results of seepage average 5.38 ceiiimelers wiere Li Constuinplive use of crop in inches for a 
(2.12 inches) only. The ciuisitiipliv ise ot' wamer by given tqne period.
 
rice coies ito3u .i7 inche,. These resulls compare
 
faivorahly with thC data alrived it Aillli Whee it W S F S of the Inoilik, Co su muptivc
Aht-twohiolliij" 	 y t'tiiulstat arev
 
calciilatildu:s 37.(tS icliu,. ,\ii h i tde et'ti ;ieefo for ite periodd
nchs. 17.,ughmocalulaed ,, lth tatonsmcfaictors treJri 
ilot IIillAletl 111C'Ihc Vilct' i tiltdc, %C! thec 
relpreseiil siutila~r Walte, tle couilit liN,. 

(Stint of the piodiicts ofi mean monthly 
CO-RI I-ATION Of- (CONSJMI IVI: tentiperat tire antd intihly percentage
 
USE )ATA VI!It C)NSUMPTIVE of ,iriiian day lime hours).
 
USE !:(- IOR (K)
 

hi.Jdei ( hiAkuuui n eologieah conditions, K ('onIsuIliptive use co-CfficiCill fr IN given 
thC Colllh I i),' H L~' tI :Ik>',l, IIL:tn derived by crop for the growt h pCriod derermninedempirically frihtiu field research
 

lie uIIs 0I tiC Iltluev-('iiddle lorlttula cOMOiltly ill
 

iI fa 	 The mit Mlily and seasonil values of co-efficient 
(K) as deternimed are given iin Table 2 below: 

U = KF 

Table 2: 	 Showing Constnnptive Use and Co-el icient 
Values (K) as )erived b\' Blanev Criddle Formula 

Month & Dale 'I 1auuspitioll L\:ipouaioii (o sumiptive u e T x P 
=(till ) ('nF 1: +T LI 100 = F K = U/F 

August 

It oIlt Ii 0.20 0.40 0.60 7.88 0.07 
II thI to 201h 0.92 2.98 3.90 7.74 0.50 
21st ii) 31sl 3.33 6.48 9.81 7.91 1.24 

Monthly Total 4.45 9.86 14.31 23.53 0.60 
Average 

Sepleunbei 

1st to Ith1 6.03 8.75 14.78 6.93 2.14 
11 th to 2thi 6.18 8.08 14.26 6.91 2.06 
21st to 3trh 6.15 10.31 16.4t, 7.02 2.34 

Monthly Total 18.36 27.14 45.50 20.81 2.18 

Average 

Oct oer 

1st to 10h 5.83 11.57 17.40 6.51 2.67 
1I tooli Ith 7.72 8.99 16.71 11.98 1.36 
Ih to 31to -	 -- -. - -

Moti lily Total I3.53 20.50 34.21 18.49 2.01 

Average 

Total: 36.36 cm 57.50 cm 93.92 cm 	 Average K 
or 	 Or or 

14.31 incIes 22.0(1 inches 36.97 inches 	 1.60 
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'The dIin~ itlcic ~tib i twimit ct)-ct'liciewi itll Isiiiiels it wole! libles ()I tive 1IcC). Sevenl l'ee 

\pmlltlllclliiitii I ii 'Tik~lla;ti ',lk :111.wltIJl Is dccietl ttl or i clICII~ oil ttcctllilig it I t .silh-mtl Water 

VARIAT'ION IN (UNSIIP1IJ U'SE. Wild Amndicnu "a.imc WONK di. gail in Wetl 3. 

REQ2.U IREM\ I NI S VI IMFFllIIR NI 

oI atild Ruct.iiiimiiii,. I dIlice %\YI,'\l.Iil I 90 

'fahc Sho'. iuz of' Rice.3 onoiniptiie t'Isc 1)3 Ia~ 
.\l Dlifferent lerll labes 

\ti: i, i c1In! 1JI 

Mcph 

Fet lItchies) 

i 

loliIcI 

'ITlou!l applicat ion 

(iiiciiu:; 

Accret 100 to ciililplive 

witerlihl Ilse 
(Inches) (Inches) 

K 

I 'ioN 

5 3411 
7 .t-1) 

M0Ii 

1mo 
I I W) 

oIc .(( 

45.0(1 
43.o0 

I 

25.5 7 2H1.013 
23.47 03 

40-31.s4o14 

0.7 
(0.7 
(I8 

Ill lyiVi Icl ls 

Soil Ilo)li etI101 
\kilcI 

aii 

'. I 

('1I , 

pphl c 
s llhpim 

''di 
nl iM 

I() 

ii til 
;l 

'I-k 

i l 

id l 

iiiTt i(111 

,VSIl iiI 

11 \k'.ii 

t'CIitlV 

1ihbit C0111,1111011 ;ilt) tile 
11t Wholje I llo Sil ii ice 

iitd(tH iepN)1'i d Aic. i11ILt1itC. i ild'telm~i- is l\Ccpi covereI \%'ili] \%im. it I' water libleIld JCi 
Ciiltti 11m11),c ImT ittlI\ pimACiced lt clitl mIll.t aol hoc tirajtuy cimidii'i.,2 le'St2.tlie to 

areas (mil 1,c:'' whlce i (d.. lice I titil \'itiI~ N l it)i'ilt~ 'CCl)JiC ttItL~I 11i2e t iige 

(hlitiligli*1iTI:h ~ ' beau'.l Calledi -kiIdlt Citli ot ill cipt ()I wt ciI'pN like l ice ctiespttntl 
tlice LN1iT'0C ev t'ipmittit1. Ill tie "kI"dii N'.Nicti )t t ick ICJCt,2t N. flit diAIi JmCNmCiii I1ib)'.' iiitliCit 

1Ci hod~' h I)ICsllit 1)1 til's I I'.'.I hK (1d1iC) N111:11N ittXIIItt i Jip ~Ceiii fl, tilei seepagec 

(lli nting iiVet lii "lie lin %iiitet ht di, -ji \lltel ljittIlC ll(ll hlie1 ikin shook! Intlvever, ictuallCt 

Silui p litle 'llt p filI . c 1oc 'i C II~ le 5 5 elhii. >' l)v tid p. ''hi1 0 Ji IlNII 

Shosv~eIll( anlm t L e mc hml.1(wti'le 4:i Ill 1\ spr h s atil lw lgltl lfl vlIlciil 

D)ifferen t Water Tablies 

Wici lahie lIota! applicai titl r to it ToLii II. LvIpoiratIion1 Water tranispired 
Il %kihti wid inuhle cttiisulitpive use frot t'ree thirough ilklits 

Wa) er silt ace 
(Feel icu~ IIitchues ( liuches) I Inches) (Inches) 

415.hiO 25.57 2013 7.24 1207) 
7 43.o0 23,47 20.13 7.13. 23.~0 
9 I1.00 25.46 23.14 Q)2(1 13.88 
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[I lIfeh,+' I; : d+ \'c lit \i ll l I]wdit i I i is Imsed i ,.i. mi l ia lmh :11d iallsp ila tio ll losses ill,evaplolail lil hI;l, hw n ' W! -'I tho'. AlI!t'IiIld:MICt.. W t he+'W,h., tcd ,)I H ccp!~, wvhich how,'­".lil~tfltd 	 t 

1It"I I i 	 I.,,c(It[II I I I lc Il[ ll kl I I 111 I I C 1 1 11it (llt- iiB ll2ld4l llt'2, O. CIf~l' .3ItlLe.' 'I 
1 t011llltS Ii I 75L' I ,hd i , , I, LJ.' I 'd Jl )W lht' I.'2I ii10 l Io 2.:015)lI~.'CS ;li 

useit ntl I(-ISC, I I i I l ill, lit ii 1u1c I iti I li L II lkIii lit'ir 	 h C lML ' )I1 111. L I lI .';+lI lisI 1 11leIlihi 

le. i ll L i i l I \! t1\ IW IC IL Cili It1Lt II I h1 able
I V. 	 , .' , Ill :1 11 , t, 

, itl t i k 11'1 it i Il 

C(t i) il'I il,. ic iL'k V , II I 11t1. 11. itl) lit I , , il.( i112t'L fAtlt ' Il hI I' l ej o I Ilel e 

IItI l . Iv,,L-I II I IJII k ' CIt I 1 .\ I 1iI +,,'Li ) x1iIIIll el\ t.261 (ICCI) I 1) C 

ilLI '11,10 1111k . i C',I, 


1 it+iithh, I, ll ii -!It , It , i,' ill tli iiJi I Iix i­c u diicic:j 

\ 'ittii tl l 	 i i: m I'lillj t h' IS l ,, I-,% ill t',iIii2 III h tilS (.lt iS'i! thl lLL .t i 
di 	 '1 t:Ciit I Ill +1 ,111 i l Il l iltl., IIIIt&I I 11 llic; 'I ll i Iii l , IIc (I S I ,jLL l lh IS 

,LC C1) 'AII C wt+I . ' (+~M ik ll"C dit d C dIII+li,. 11-T : I' 1 'l hIl,- c u l I ' lll1 1 ;lf mil \\Ilw ICo lhEIIIdlllw e tuse 
CO tl,..l to l l 1,,. lt I I l Cl I -% u it 
u I 'I,.'I I..l! I %v :IIc I It i ,h, )( IIi,, ,,I < + ):1. 11 l \ I .:Ili a ' . il I p p l,t it iu +t'111d 11: i' it : 

! I N l ,ltLIl ! I,~ ( IkCk,.k'!I Ik ll ',l It, d i f l , it um i, \t, -- i .hl], '111,,li gh+ 

)II, 	 I lll l L", ClIC 

Table 5c ,Sh< 	\v it! -,'l.;I p ',r:inspirai iImi it i i.v ii
 
V~~~a~ ~., ~ kC 1)rln t;b \\'_'Ah,,'
b', t",', 


(CollslallII\ 1:11ird.tin I)ur) ll- (,ra \,in I' . riod
 

' 
,+. 'L lih l H,II k,,;+ l: 

l H) I'I Itlht_',-1!t1h ,,)I 1!it L,.lt", ) d.I E ap (ind ies)io 

W alt-e l+l I R .11:1: ll ti,. l t '. i m e ,.tl lt Iv L ;-tranlspiration K 

1 	 1.75 ) .,, 'J .41 . o(..1;4 07.07 2.3 
N 175 15.)5 ) . t 36.5 1 0' () t ) 

.05 

T hle o hl)\ iO U ', : C:,IMMl I '~I tIIf ' IMV,\CW Il, '-,tlIIllpl iV t_ t i a c; ,ql m~llm e Ih l i :a-c' m d a tl ,,,ekw i hi ( li e p i eV ilinlg 
+ISC i CASe Of L,.C_.l WAVCIL INhl.O I Ch l VtlII CC II ,p1)1. lI - t ;I + b)cetI d cm ) i-Hi",C Int CLt tioll CMIHl l 'lL ' 

.,%lc Cu,.,id m 	 l;i , i\ lt) :IIi iI I It I ,,,. '.I 1l,.11,.dIill lI t.CL'\IX'I IW. 1i 0,.' l icIC l litIhle lD hIC l,.r­

,1 ki I.:mtd mt irlit I ,Aiui WestC~lc +,i Pakistatn). As 
("1, -:jIjl, jtitll' I le \V.J I L ' CtI'lrIC n-I IItC, 

lie,,_ ' .' CI, Ih, Ill111I\ k(111 tnl~m~l)~il ic;ti im to imid anly 
h +(,NSL, ,. i Lk' I l l , t l iA\l )Lh L l l M~ldk h e. )III ItkV Vi ' , 11lr.' qwIut<',,,l' .. 
CO. l't c ill ,ICC, 11t ll"L' ,\ t I . 1)1 :111 1 Vlc Wll 	 ,11Q- L'Ic 

v p(I I\ I,II. Iut. , I- 11: 1c I,kj':& ' Nu II 'IC I , ~IIi . .\ K ( \ ' . ] ) i : IL ]I 

l;t t lt xil'ltt 	 llll )t l I tl1wL 'Iis IV ( ie t; " 1 \llt.' 	 11101 e C i N r u -D j l m d 

ifl d.ilICle 1 11e,' 	 ,Cc ,V[+llt .Jl fll!~ W ALtt: 1l'lt!. Cht 	 'tltll(dI*I;JL -IJt'Ill , 	 tlinder %vhl)L,+, Stl evI ixiO ll the 

CO W41,Htntl VC\,, ,..I,;CIII-1t i t hi'mkanw~di E'xperi­.tC r 
.RSUM MAIq Y 	 m ,.'i~td .'ltilimil v, t,, ,.. mhicictLd, ifn,,l to NIt',. 

M 0 )11lI I I \IIIM11, Ie'Ch:ltll 1ti II )Ottpe I 0 ireIviS+O . W\ , 
t I ik di I,, I Wl,. l ,k' (I ,\ I LI I puI iMI! ki I I ' \',ititIII.m IPAru' 	 l,, I-i df_'I.ob) 

1.1 l .", t Il I lit 	 , IIk ', ". :)I],ctIt l lII II,, I'J I l: I .'lIl t O ! Il *O J tI 	 I l I ' i l e 

[lh e -,011 	 ,t l Y', (I'il I Il d III ,Ic LIII Ic ,+~' I, II 1 1 1 . I tI: 11L',II I W , (It ,'1tWr[,.I&.' Ilhi' ',111M tVi'+in ll 0 1 

h l Ic ,, 	 lkl(Il~ w ,l,' C!'ilh 	 I.l.l 1,11 cl l ['Il' 	 II.M( JIC\ 3W,~l't~LII I t t )-;ilf . di,'.l h mS. II[ ff 
l I S t(I ti ; ,11ctJl I i t )[] A+IL,l\ ;l - i.k ll'dI. ' l c.\S li l i m 1,;,1 1w I vo I ) 1a l i , o o n 
hr.S, Wtl l l: t, 	 I I J1 ! M(l,11il,,ll L i 1 ,, Ih ll h e~l-Im p l i n l .hm .' tt .lici lqe. t ol. l Lr 
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TURKEY 

THE FINANCIAL PROBLEMS OF ON-THE-FARM OPERATIONS 
IN SEYHAN IRRIGATION PROJECT STAGE-I 

by
 

Ethem Ozsoy
 

SYNOPSIS liectae, in the dana plain, which isbelween Berdan 
a1nd ('eviiait ivers ill the southern part of' Turkey. 

ion ar '.eIh- i , .1t;12( I has C llld, OitIr ,igat pojecl. t&iict I e 5(.(00) hl t;Ies t1 irrthie of 
ill Turkey. 'File hist stage is phmi iii, Ali' o i mct'- lie tiot:l 180(()0 [eclt es.and these 5c6,00() Iectares 
tiunl, accomiplished hy tie (eiteri I)elet'I:L' (d wete :;itmlot cnm plellv ilriclted in IIltiS. 

State I tvdr tiliL' Wo ks (I) l) ald tle tL l1 1d :-,l h 
oll-the-'t till operlltiol. aIce lipllie ] Iv\ tile (elltclA (':JIlat nlhiN sli . that tile lvelge cost (adjust-
Dilectit elt?()i I* 1 Illiea:1ioll ld Soll ( i l i e toiccs), I .e liItl id pcil hictats e (0' tile S x'ha. 
(T )PRAI , -I)1 :ll(] IhY . llw:,lti(il Ip iet li i Io: 13.'t)) TI mr 51 500 perthw I'mill"c ws 

Ujeue~ llly. li,_ i .. I Ste!,,' ;J liii t. ir'-t i I ) h iII'c (luille 1I. tlilll, (ile ioll:,l). ()K this cost, all 
iviec (it .TLU m~S220 pe hlectimer is elquired I't 

tilewcc t we-ll-iiai hlpllhvelill ts. TOIRAKSU at presetkim :iie 
the scoited stage on. kill iiie., l a siitahl ,,tlh',idi/es ile to extent of 1,250 TL orll s\V I;tllllCl lie 
di'feleit:e het\,,e lie q ' it ie t\,o ,t , I1l(I l icL ' thlougi the use oi its equipient Ilm 

,IeC llehk iot aid taelOplti illt tt ill v: IIhtlfllsilW l I, p11atlhllil s. ill iccordance with 
:llCsoF ltettvsttteii111;tlt':1\Ii ilVAINsii~ ItIllll 1 I priliipk'l.' rv..d -Thus, tile(armerI' dtil . i lle ll ii~i he ii t . 11 a;liihlilet [ trhilklW10 it' ~ , ofot21'llalrili.I\ ' _ o is 

Ctildthte resmilees ll~ iti w•ile i (11\l' ', I~ tf I 10 perlitlllilil it) imicilleicii lia a 'lliei lo._."ie- I.5 SI~$OALl 
project. aniidep_ ,:l, , t \ l 1 hiimctr 1il t, ililpII velt'21tS ill his Ilnl, wltile tile 
proiject arca., gi-'llrlve lel i' Vl s tile halaice of' 12.250 TIL or 

Ill this Iapel tite t1rriclil pvhlells mid price - )i,. )() I)l ieetClre. The ,weriler.it's sh:iC ill ile 

dUres ill i li clcct:ii i- p ,i __I is aIli01lt "I pel iLt ailt le IeIIIrtnet S illVeSt­ace tain t itilinui f't 
t1I lt is 0iii1 lilli' pereelt iii tile t )taI Cost. I[Stage I 

INTROI)U(T'ION of tie Su ,'ii prjce is iaketi alole tile 'arner's 

illvestllelt is ollI ; IlitI ,y',Vli I C.L'ltt .'The ,Se\3II;Il~ll iiu:tit u prii't .I, d'.'l 1v Svhlll 

liver \water, is desi-led toillite a t I80,t)t ) illlI-'s t 2 ill financelc : ot The lelllc .ice labilitv to 

l)eptl,. ('hairmaiu tle'wii old lttuim DeparlJi'uul his shale til-the-hillart illitts a(iio i of illplovell V.Is nlajIl 

or I)S1, Ankara. Iirkev. stutblintg hh)ck ill tile imnpleen tatio of' tile project. 
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It restilled ill tile sltate's mvestimentl either lylig idle wit hij Stage I tntAl 700,000 ThI. or S7'.50() for 21 
oft heiltz (nsed ill ,I manner11likelk' to 11ai1 [Ilhe lanld I'l:ors, S55 htlrc hmithilltle firstlive yeats, 
ictre is eell i i j itisilic~itloti loi keepiig idle iii loii 0 i oi tl c',I wa1iflfietilt lto fliii gii mitl s 

tMiSLISiIII, 931 I'lkCII olt Il l til ilVeCtteiltC I'm evenl :iceepiihdlito Iik kinmk, esp)ci~dlfiI' siii~l fairmetrs. 
(Me1 \11 \'.llIIL' .l\. i11112 ! 1111211 poXe~)i ck.l ill The' sit moa ll ill I t& \kc12lld live ', 011 196I 1utt%C1 066 
Iliet JIWiI 1 1;ltlil. hItite Ih IQ70) wsv liettei. \k5111 Cidits granited 

PRIN('IELS AM) PtROBLEMIS
 
ISmqtemised ereuli!S11c dependL Off
lii:iiis 


&Iiai~i~iei'Iitii ' 1'. %I If,\'.s MII1111,0li'ttitt' 1 i'h il 1 in "Iteei e , sp ris edcoli 
ltt il L i ttl tt'tlI 0 111 2 ,j~' I ii tICM ' littii ci1illl21lltil\ a part i . t litati ilrk 

1110t J!le111t1 P)(1.1iet ile l pilt aejicult . hIt only 

Ninin i I iwitio Ii likiis lilk itll lik, dc':ided lit Ixpuipeticed sysevbrlie liesdit 

attiel Ill2 Admcci I'l 11d~tllitiii ii IiC ftpiee Il area 1 hiil d0. " 01I I101 I.T eh
 

inllsldl'li tlt Itt' 

1 'sl cills%' Iii> p ictihijiAi fec nitie 20 

lit'wn ulevelti 111p,11kI1iti tI'ljttiitc L ll ti COHI~iN Clot11S1lgR.IV esetoo1. ll'i 

iifieei Ath1Wiltiv tll 'i vi til tilt] Oi-tte!io l c oper ~ oil' htm- 60 1C dv l ltit' eqires1thelZJiI 
thild j Cfi l,'iIl't,i tIll> tIL'l. Iiit kvih i\titk fatier 'lfCLI\lS h hs sae 

dlaill~~~~~~~~~~~~~wttitttii I 1 t 1 (P A ' ,111 A tiltsi(,II, iTOiAlera iveo amidp et i lgtil up erpl iyed 
lit'IA(2)1 CKSI'0. haic k> I liei"i tI'et iiplittit 11112icin oc t i ofitiieii im~ and inrk 

gamelid hvtie 11(0)lit iiiis l Itcliitnm it)l, colii wlitj lan developedby 

iC~ittlattCglt'. ~vili V lic~i(!ci tiiihi it iiiitil. IiiveT he nilpitl! ) )I'AIKS 

Je a tltc itidi ilIl1ItIt I h*t cit CIl ii p I) i t'iilittile dlil 1,(; ir 070.1Ietii l d v lip d a 

juitlllit ilIt01il' ti les aints11o III'itt I 111 IM11 " IZlIKI(ZihIlI(AIO 

j'liiiiiiits il, ' IIi Il '[IONBIt.iTisimiFitCtiI il t t'I \lRtLttXt- lntl iZti;ofIaESodm
hiatis stemel)I :ltt Ied tenMid 1110c ehjt, ei~iile. e xeso evc o Sa" rawr xliLhi was 

http:Clot11S1lgR.IV
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illi N F'SA ,'lI l(!r : mk It %l;I,,i tile t'millel, i t "l)th," p~Ciu .w .. 'll wi cuh l T':,,+It,h)+,+.o~l".illce 

antld tile+U l C'i+,qiceu L'Ill+'ll lt co oft)k- 111'() 1111", lo.-,1~:111 ' Ind c i ! het+. ,. A++' t i.L hl , ltc.ithie clo 
t.
co~ll lhellii'%,t I+' 1il1',:l11 hiw k ot heionl1 , t++Cilit:1t1 H;,_ Ililc\, l i," . .\ : ttj+ I,+Cc hl.' +, t 

ICJI M',IL:.' Wl I ',lld:IIl,tIt'cdtl ItstItl;!1, I Il. , o uld ,.:cy l ,,, h al;,.IL I l'"I )JI};ii,.+111 t ',ci\, i1 '\II .w it h 

IMl lt'\\ile[WhO , Ltl -l llllt', [IIli ,i'c'i 11CuEckptill :11 ill,]i,1ti !lI]W) 10t;IIhA I IIcIt't ' + i k' lt) I,:~ ++)).1 h'LT' 

:11l,1.(It Icce!%,l,C l~l )i I ,t - Ilii l ,.i jlil 0 1)()1 , t ,ti' ,II i \Iio~ c '\\IuH it .,Wi~ IC1)( ) I l I! 1 I lI J IIIh 
11t 10l)l in iC 1,1 I - i L 'tIiICtClI! c'C CidI IAllc' ] ' i 11ltLI c".t I I, tiI ] <,i-,I'll-,. kl t Ii 11.ulil Iwt ' 

, 
 .
I,ilIC',. I I ll1. 1 i t11 11 lC liI , \\l. ' i t.11 ', ll ll ,l I;Iilt.c .JAL tI~ 11W , ilit i1i:ilo cd . I h l CIM,!l L-1 lI1C illlc (d
 

, ,tI l 1 0:11\ h' , ,) 11ti~.!wl I1,0I ,,1t'd, the< I lm l i tctx.-;! ''ilii.tlth' ,111- C~iI..l
_,I~lIlhit1 
t,,o od l, I <.t :. ti 17+lclim>l:i'tII%tId li' , l - 11 11 M IJ 

Il) ()iII. m 1\ . I I L't 1!2,lO ;J.>lCIt,1i tl)11 
 ,ii 1111 li m!ht ~p!, , tilt I I)< >,C+:i 

< t) '-
, l lI I~itll t i , ,t i l1 '111t.,lt iii~ 1 1 1 w o.ll i1111!+ l[1 1 P,Mili. . il0 0 II\ A )l %%,le lle; 

h,-IIj ] / ( l 1 111t .4i tI ' i , I, 2 11:( + C , ;IlIt'c :it-II(],h 

T11 <+iIti l 11l 1' tII I+' L t thi',: 11 sI, )w Il ,)ilIlie 

I'0tllh l Itt',\ I), 
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Credit Report - I 

VILLAGF 

EARMIIR'S I:IRST ANI) LAST NAEN! : 	 ONE OF TWO 
MONTHtS BEFORE 
SOWING 

SIZE ()I IIIF lFlI.) 	 OWNE.R BENT PARTNER TOTAL 

('RCP 

FOI:EMAN'S NAME 

11ll1. KINI) 01FAGill- INA. A Y CONDITIONAG;RICUI!.LTURAL A(CTIVITY OF THE AGRICULTURAL ACTIVITIES 

DII:I1 I)I.O\VIN(; GOO) MII) LOW H 
1,P RT I IZ..Al I()N GOOD H ILOW NIENIVR DONE 

SII( MlD1.EPARATION GOODE] M) NIVI R DONE 

APPLICATION OF INSRCTICIDI GOOD L0I N I IR DON!H10W 
CONDITION F:OR SEEIN( GOOI) ~ ! NOT GOOD 

RECONINI 1) CRE I )
 
SUIFI(CT AMOUNT TIL
 

SIGNATURE 
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Credit Report - il 

VILLAGE 

EARM'!ER'S FIRST AND LAST NAMIF: 

EARI!IFR'S l"A'TI ER 

FORiM AN'S NAMEl' 

NANIL AFTER 
GERMINATION 

STAND CONITION 

WE i) (ONTI 

INSECT CONTROL, 

PRIEPA RATI()N FOR 
IRRIGATION 

PREPARATI ON 01: 

GOOD 

GOOD 

GOOD 

)ON 

DONE 

MNID) 

F SAT.x 
L1 

SA T. 

r--- NOT DONE 

[7 NOT DON' 

D 

77 

LOW 

NOT 
SAT. 

NOT 
SAT. 

D 
77 
W 

LAN) PRI'P.\AATION 
_ _____ 

RECOMNMEND!) CREDIT 

SUJEC~T ~ AMIOUNT'IiL 

GOO) -- S,T.
LiSAT. 

NOV []

L 

xSAT. = SATISFACTORY 

SIGNATURE 
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Credit Report - I1 

VILLAGE. 

IA RMI FIS FIRST AND) .NST NAMIE: 

FAR,MI'S I:.VIIllI NAMI 	 AFTER
 

FIRST
 

IRRIGATION
 
I:ORFM.AN'S NANlL 

IISTI IRRI(;ATION 	 GOOD SAT. NOT SAT. D 
PLANT I'IROTF1("T!ON 
A.P.I. AIPILICATION SAT. NOT SATISFA('TORY] 

iA.L'SI(, (,0: FO I.IT
 
(IlFlI. TIMING SAT. NOT SATSI:A('TORY 
 D 

iAi\.,'IST (ONI)ITION GOOD SA-. i NOT SAT. D 
,IH) (ONTROI 	 (;OOD) SAT. NOT SAT. Dl] 
GFNFIIAIF (()NIITI(ON PFRI I1( F7 (;)I)Iv SAT.
 
OF TIlFlFLI) W OD LJSAT.
 

R,('OM.I I:NI13.I) (RF I)IT 

1.I I('T AM(OUNT TI_ 

SI N I • _ _ 
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Credit Report - IV 

VILLAGE 

FARMER'S FIRST AND LAST NAME: 

FAIRNIIFR'S FATIIFR NAMIF 	 TWO OR THREE 
WEEKS BEFORE 

THE HARVEST 
FOREMAN'S NAMF 

SATISFACTORY NOT SATISFACTORY 
1 ___3 4 5 1 3 4 5 

IRRIGATIONm mf- m 	 rm 
NUMBHER OF IRRIGATION LJL LJ JL LJL.EL0 LDL. 

P~LANT PROTECTIOND D 
NUMBIER OF SPRAYiNG L El 0 LE. L L. 

CULTIVATION 
NUMBER 01: CULTIVATION l L EW l FW l l L l 0 _ 
PREPARATION BEFI ORE - O RPRD-I I A R V EST I N 	 WEILL PREPARED i NTPEAEL 

GENERAL- CONDITION P~ERFECT : 	 LW NOSAT.GOOD 	 SAT. 

RECOMNINI)EI) CREDIT 

S U 13.1ECT ANOUNT TIL 

SIGNATURE_ 
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CHAPTER VI
 

Irrigation Institutions - Farm Relationships 

AFGHANISTAN 

IRRIGATION INSTITUTIONS AND 
WATER MANAGEMENT ASPECTS 

by 
Ahmad Farid Issaq* 

ABSTRACT 	 square kilometers. The area above 5,000-micer cleva­
tion is only about two percent, from 5,000 to 

This paper deals with the water resources (t 3.000-ineter elevation is six percent, 3,000 to 
Afghanistan, their present use :and future uses. Alter 	 1 000-meter elcvattion is 59 percent. and below 
describing the spccijl physical features of the cooin-	 I,000-meter elevation is 33 pcrcent. (Sce Figure I) 
try, its meltcorohicalmd hydrological aspects, the 	 Precipitation varies from 100 to 700 millimeters. 
paper gives dtalsh of water resources in the three 	 Precipitation isobars are shown illFigure 1. Tile 
main drainage areas. Itdescribes in the latter p.rt the 	 comtry is divided into 28 provinces, each headed by 
cnstolnary Systet s of water lanallellit illtileold 	 a goVert r. Precipitation is higltest illSotlhern Salan1g
 
irrigatin;-, systems and gives an the See
list) idea of' wh:t and lowest il Kandahar. Figure 2. Usually 
country proposes to do for water mnlagement and preciplilat ion above 4,000-meter elevation is mostly in 
water legislation illthe 1tn1t re. the lorim of1 snow: 4,000 to 1,500-meler elevation is 

st)metimeS snow and sometimes rain, depending on
 
PHYSICAL CHARACTERISTICS lie season. Below 1500 tileters it is largely rain.
 

Afghanistan isajland-locked country sitlated ill The countrv Ca)) be divided into three aizi, 
central Asia at tileUnction t)ftie Ilimayas. tlrainage basins: (I) areas and rivers draining into 
Kunlun, llinldu lKush and Pmir tiuntlains. The Amu; (2) areas id rivers draining into the Indus 
Hindu Kush, a Compoulld tuoutain svsteru, is tile and (3) areas and rivers draining int o the southern 
country's main climatlfactor :uutd landscape bound- antd uthwesterin Sei-stan deserts antd salt lakes. See 
ary. This range crosses tie collmll lrotm nlortbeast to 	 Figure 3. There is :in adeqtiatc covering of river 

southwest and ietaches heidht, (l'(.000 )leter- in tile e;atgm,.- sla itsl Is shOwt illFigere 3. 
llolthealst. The totl atc: ,i lie co)lllt, is (--.,(( 

AGRICULTURAL ANI) 
Director t;e,,:it. W,,t.rManw:i.nent pr,,icct.tinitr IRRIGATION ASPECTS 

of Agrictilture :11d h'ri ltimi, I'a:hul...\lphanl+t:mt. 

Ttel :illitior wisics to exprss aipreciatioft to Mt. Nt. A.Ratonah i, Pr)ject Manager, Water Managemenl F 	 o,lterject Af'lllislll isallalglittltlral Cotntry. Agricul-
United Nations. hr this critical revie,, of' titsIml, ture is based on irrigated IhMrllitIg. thoUgh livestocker. 
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brceudg iu k rkul for pelts) is also well 
devCited. IiCll 4 shtows genell tle :le is covC]Cd 

bv destis, oi iliititill, - 1t/, div ltruilti.laie',.ig 

etC . i tIC 5 sit(\i s diA,,.:'lt iC:1ll the li tlilTulilll 

tf ilti aled h\ stit ash niIals.'lc:l- v:IfIiii c:ti.- a 


1 ll vtils\,It 

INl ,\ \ nii ll l I'd li \m ill', !i u il 
sl',ilii. Il'tC/, (cAlled iat>II:111)O . 

ditl t l ut1 er ll 

li't. l ,u c .I t,,x ,I . r 'lle1 1 h t l ,t' 

di' mlratl' . di.ll I(11, \vil t~', )!tlllt ltildt el 

VA1+I'h u'ItT!, I1'h '-.'% ',,'li.h'llt?\ ct. Mhe Ill ill 

,.I'ltlI' . . ii x ' dut.:l!\ )(ll11at'll ] llle ii i:tl itl i 

i \ IllIt - !2ic.ti( , . 

m idtlII:lc;'Mlicl A1 il is-
,
1;11 I. (:1 ti., ,, %%M! tlt' 'lhlel 11l .,t ill 

" 


1

()Ile 1 i, 1 the lhiNd li\'-'em(ltil 114 ) ()ltt 

WATII'A RLIEILS AND L,\%S 

"h basic Itlles diLsltl betweentIMr \';llet tiull 

1 ll Iitllitted Sl lilajat.te w:ltcl !sets 11u\ lc i tile 

lie tIleSimet O i llillciplcs il \\'tel usage laws arc 

t l(lt it lliCia.ioni5'5it-h 'llm hetsseti1 tc icia tionl10 I ai d 

ue t1111 ilt lc" idcl icalilli llp t hit v \l',lgha is­

~t l t litcid 1lhrlllcls ud­ll.I:ire fhil lhl i tei and la 
(l CtIS I C c I\ t ' l iI (11 \\'lltcl.l tllinlg iteHl Ih1(m 


lt:I uitd. clt i s t llC 1I0fIll] 

oli. l(,t L\'Ipllilltl , viii s,individ­

i(i\t \ i svh lli veivlt_'r(1 

h ltll geel t' ii, t 

tlullllllll.llt51ks eltlti hi h.l'hlllliltll.
i~dll 1 


i', t]o'Cll 
l+,w ul :ttlili~i~dlllOlAhelped h\ " ,tp r­ilh s u 

\'isn[ihe til ;i!)lllkt I)l f" Vu l l mtidt[Ihl lelmil andlt 

i ltc i t , , l l. Ihe e is
 

pdc(,rxuchqiuulc(h' t,1 i i~ul'd ~ul iu IIll 
ti'.p elc iltthe't Iit l ilt . dii l:llt 5 ' I'stil 

It'tie: itcti 

t itttt h ,iiu1, t li1i l , i lid uc s. lt, tillit l 

ciuu'tl ]l1 c. t t c ll i ,lIi, le lli e 
,
i It 

) 
tI i ii 

1,,Ins. I, iulcl:]c , I ll cl-Il h11,,'z hm loe\kj 11) ' , 
t]]mi/c.,c.ilI l -,.1I,h!' ,I ' . liltW,11%'IDl l.' A , ll'(1 

k I .. Ill :1 111ll11 J; )plllc'llt1')ll' 1.' ht_'! (C~tlIC" MlI'CLleVCtl 

\\Oilks;I'~ 'l' / I l II V lhl.,lhici (d~l lls %a'I e,.',lll 

',
lir01CiIw ilIt t ttt' 

Fitc ( i'' e a l, o h .'illg u d ltllC 


ilt tm il teilis t s: "tll l l l',itttie :t il sic ltui ha kd "wht ilill.i \i ' lre:ll J llI lt. :lli/llim l i:l h n 
' 

Viiimltlj tlls. 


Thle imimn Im It1 Athtmiklml 

,ad musuite'd ill c wg <ult i\:tiin. 

Culiva le al :11 tk li 1-1~lill lcd 

is,
nu1mlutatiullml,
 

.,',,,ll 011 
hit th ll l o l-. lt iuittsI. th e t 

illi'-'tioll 111Ju ull,xu d he ispaid by 
\, tlr I ti 


.':i1ill. t 
s bje\t Cur ' t 11i t 

i lell: l 

llc'lI ',li'lI litlcd 

' I' I, X'C 

cmtil) I l tI tl 

~ l l i lie.. 

,. 


eitjile. *15:-,eu ii tlIKdt ­
a 1 1 ' itt l b use dti 

till ttl I eill.
l!til 

Illi(1 %%,..I CO el>lst.,illtle: M C:I 

1 LIl III,he ilI11lMCLI Oil];. 

litll ' l' .'!C l l M ]l.l il ' '.L lt e',2lllte tile 

,
timet illm M\hitch \v lcli tecliIt ited Io villi c and 
theyN :IHCJ11,0 h\ Iklllt \Vll~lS. StettLIeliCe, Of'11:1d Ilil(' 
irr Illl t, .\twd lotati, ll is very strictlyigatioul %k l 

t .A l11 i ptC ill till isinto vcd illlu i llgtttetd 

tllelChin- nlt itiiil.d nllCO 

cry. th'is (1h11c l!. 
cilllt. hiss %o,1!11 ) i illj 

\\'tlk. i,, I)\Ihat 


2"2 pel ck-'u1 , lt tlI :11 . t Il,, )Ill\ 5.3I m c ()1 
uitili,'atiol i" '-'I ill ,.A.fghallisl 11 at11t im plt,1'tlice


illiti ll h,.'u ' 't ,l l\ tlt' t ldl~ l ) icIt(~ 
[lie Lick l,I Al~id )!0 1101\\'ll, !:j.'illiiw., lltdl' ''tSl
 

tuuli A (utiY .,histitr til i> i i pths' ii '.hd iit'
11ItAWWCilIcIll.'wl!%_'..':.l],,w llc' mc' k, illiumted 

ever\' yC:1t.()I . . lll ccim c ~ ill..lwllt? \\ t o l IL11 as I'()]­

\\. ik eiho ti.e aliC ftilu iIi 
tlhl',,, 2 ! i is i ~\' + lu ili/anlt 

lie pt ltknliul I h ud h t h tlgl a o to n 

1111i ll l,,_l '(tll illlol(ll oit Vhis lt' 1:1\Vs(s .haral water. ) oil 


\\hedt. .. 1.1 kll , 1"l I tiudct el\lltlfhcl t11l c 11. ­

th\l ,l h.'lli.li~~ilL. l,.. I i lllk Lnd 1 (,'a F 

IM ' Ill)(lt0 II:IIkM :l'CC \\'! M\ llCtlelCC'llt 11 L Ali,.d 11, 

1)V tile t:HLIM %h %%', I, ,,'ClAt,..'\ cI,. 'Ih,+ - )1 :;li ;111d 

111:1jiltlilled h\ tlichlud \\n,,..u lelstlll..ItM idt Il II 

ct~lt'ltll mm . 11 (Lht c lim, tHI icLt ll liht..l l l l), 

lcu'istclued x|ld fllt..l,2m e Iltolaws,~, \vkm'l:\\'Ove.lllm w 

lhIC1A'11 11i,\\Ate'l LUL[Mtltll. I e C t Ol 1 -,~l lU 

('1cl:11 ill Il i', d M ICt.ill :1 llCCcllIt.Cll31llUC. ,._' i\e 

illllll 1b\ 111C IAItnlCI ;."1li da' llct'ch i'i li c \ ih 

Ishlulic ILm\(Slu:t:,1Iand tlzudilioll. 

I;c:.,;"mkl a l_,o, de:ld il) lallds'"' u I c , , (\'ir-

" li. l. u ,Lnd u h id this... \ illlxv ill,' in lltt lanld 

Ito llwolhl l 'I,011/.'" C (istill~uished I"O1"l ShIM I i~ltlA\\' :11¢ 

theil ;d lt q iy. For ev~uuplc. "'*,':lez is flot a. 

stliic t l r R,.C:11II1 Ii he Used 101',aIC M1id. pMl,.h 1t 

p1lyhlg debts,.'" But [lhe()(lc.l()I] Ilmid.ifthuele isIto 

hIlud ill / 1 ill,.. ,0 v,:iltcl.[lhist ',:si O\V.1C ill Case 

lll llh tlhe_ t( halld, l1 1lightl plUl."h:1s. v, ich dloe'; 

h1:1ve\u ll ()11jtx'k'. (1 (ie h i s~"llill tl' tpIOpellI'v. m ild 

',..1to~ e h i \ l idmi f ti ie tO ~ ll taiilOhmemlis fosell \\,filll v i ' 

CO\eCInIgthe delits. 
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All disputes over ,':atersholid he ettILed Mt tlhe 

basis of tilealiotint Of lind possessed by tile
parties, 
because the majoi principle of tileShaiiat is"tile 
right (if land tl water. Thec Sl:iri:ll -y, "'the hlmis 
for walel tli,;ti!l is ;laba e I:1ld" anid'ltin tle arel of 
"the land heloie-. !oa nliail hk iaNi ianeated i." 

iAll"l11\\il. i, Il d d1n iell l'-ill1ll li'iiibn 

and /tihiiioai w ilile ol,ot
l 	\Vtlc! eci kie/ 

irrigation il itI .n\fte liiiistlIn \Wawi l01 ti!elv lll 

\ tiomis taken ,t i)iethm mi ihe kie/. duin! each 
day as.,ijied I evcrs\ \ilhie111 ( lileo holoiii, d tl ­
imilled Il eve.\ Iaiiite. Ill ilie l'liiiii ree l" lie 

day wlei v.alc i,,!'ivel i,calh'l 'kIlb:i.Nfhi-.

" 
 ", h . hichdiv'ided in() Imiuti"',hwil_, . dl',cwN% 

i 	 luii11 iWh I h , ',i 11111ie1divide t ":L"' li.5 Aii l ilt) 

Iin esiiallei ili!eiiw I)t t ,. Ill phlel, l ke,Ili 
is spi ken !lie [IIi l lollipenlod 1i 2.1 liuili. ' aled 

each). .' t'(liiic sil- lkid d ilt ) "paii I . 
hi0iiis ca h:1t) 21 i" iiliiie cvih).alil ,lil iii 

'IIh c [I wiI- ItlI d ,t I I lti 11(1 [l h o ll, 	,lie,.' fI 1 i tl i i/;t 

oC ws'alte ii i ip ati,,n I ,,I llow:-, ii. k ite/ 

tll, ii wll c 

to fariiii, li eillhiiC liet C \ieri 

heli lgs Itolhi _li I , l litNh iliid ml 1,ci 

(di2iii'e 
aoill ing the I:l i h1 ,.letlier h,'lli e i ies llW 

\s ltei Ir t ili ti accolklillo it,tile ci ili plot, ii\Siuse la: 111d 
sOWu ch ,ps.lie i a ll'[1111ti tl v.iic! ll',' 1 1a 

shib-i-int or kol, ,i,,i: l -liiid,, ()i !t lie!el. 

kaid is tile pilpe l. i at ilp ol ImlIlils A -licl 

SeqIleIlC te( d l tii .',tioi l ,'oic iNM\ l the 1.1 Id 

adhci cd li. "e,:ii c- l 11.1 illI ht),u-,,. l it, C 

the i,.v.tt'ii i lis Ill th11 h i,.,lihIt i 

d'W\a ltI :l , MC 11.htt!, 1 I I
kIt Ii., ~ till,.1h h:', thI ! I I 

St.,I IIIII I 1,, CI 1 Cl. JlaIi i'-'. led!' ,ll~ Ii , i.' I11,2 Ill 

I'Iili C -, It .I[llIIl.-. \hih ltle l Ldilhiiiisli. L'\ell 1i i 

li,i ,illil iti i. hl cke Iil.aii.C / Il Nhulii tli'u i te 

whllev lllia e l Ijhtc -llNl ica m. w ,2 

L-speciallk,' IN lliP N 1ii i. Nd1 it1N 1 
Alhaniisli . wht1152 dillt' I i,0 i l u iINN It,till1 \.,I ll 

I to,TI "-,m'. ,,t.ilC vile. 

valimlihulc s ips, ,ilili h l ,i \-u titiv. 
Pii 	 silIsIJ \t, lia I a aniid It i I 

it '2iii -, 
Such a1,'l, li kJtC. 0 1:1m. I,:11- pltllN. ci . S llall 

lud lIwliciN 1llVIll \ k .)I e l Lie' l\'-,iiII 


C tillilIs2 Ih2i 1Iill iili iIt Ill ltli 2i' L Cii ii lL(t, 
exp,211ul\VIhTi ._ l1i *em. ll Iii :t Clici­

va tIoIis c;eI Il C Ih).:11e i d I ;Lc,.UC( I1k vh (I,.c, ll
C I I 
tlienltillbel ol" s,&1". 

Besides tilt. water Charges which are paid to tile 
owner of the canal itlproportiom to dilenumber of 
sets and klioi d taken Iv a f'mic, llie Iaincis ae 
hound to keep the iirigation t.il;i ill aidgoo d orderC 

loCleain the
itald to plottc il huiik-.. 

PiesemtmI Ati-;istim i, thiikiine ol codifying 

Cuistolnti V I mid t.l l jeLi liii to:l v cilietl ilioilder 

1,haIve b t1ei Colitiol. lie lied lot Ihese laws is
 

bcc lniii, I d le a pp:iil :1',.	 lle ill \iwa is put to 

11101;Md ml ' cti' iiiiptivc i1e. A drafl bill oil 
waltr Ii,,tiioil i,,bc.w l Iei Cld. lie drafit bill fhas 
lile, tdh\iw ,'llapteil. 

MJ,,n rsliipII \ :itci 
I.2'lCI oe,.ild WVatei
 

( 	i iItl Ii cll ndl v s IW:t l)istribution 
(4) ,. .'4i IILI N ,iinteiilan.t ofliiiIii 	 Irriga­

[oll Sy-,tc -,
 

(0) liiiei ,imC,llelativesi 

(d7) \\'itiei ls
Rl, is1.% 

()Tilllig's
 

) isc l l Ile IS 

The celllal lea is thai W tlei, s rflace as well as 
iiii l ,Ioilll, iN pari ol tilecoilltlrk's national 
W0tlingMiltdls iid all Afghans arew i'iwiid hv tie public 
clll,.lli ,.tlet(i i , . All peroilis, I , ;J ,*igfit totlVhi ,'n "Ise 

l ot l'ioiii bl i C. but it ii is ai 	linlil a1li, 


p ivalt. - ,:,pei iiiisii'ii lit tile o,vilel is iltecessary. 
A plot Mvieu wo i;lv vi,lh it)di- a well ot a karez 
(111hi, plot iii , dt) -o lily a1i'lclohlaillillg pell lissioll 

i. N 

llithi ll cIiest li l a dilmililtiliaiice of irrigation 
\\ Lks h i lt ci i. eli give 

lilil (lie cL lel li l e \li,, Nil,lwdeal \w.ilttile 

i\ , p iAllive ;,lld rules
 
1 I,II112 l~ / I CL ,("P
KIIill'- I,~ t 

Ihe I' uOt('tCd l \ a ke iltlt .'CClll anid 

la \:lt siiupier­i 	 ti!l a' I l._lmi Ili loni i higatiicii 

SiNiIiN iJlt t.,li lls aliiiLil the l it l eral 

Ii 	 lu a1 iiuliiibNid illclhl0s it l itiuil ,31sd tnties. It 
ltLM ii2 t ilelutit2, supervisor)i is i chackhuislil i(dam 

midi 1:ii-1bLtii. dic. ]11 existin,, s .iliCS of 'larners 
\,illiex lleilLilicled ail givecn eal status. The 
miilv ,l it e t l lI ( tile luoald (t dilu ctols by tile 
Iiic2al hod\i N cCeii II (I Iui aieIN aid lhiei ICe, 

,lli iii\til 51\1'i iIt l 'k N t- ll tst. 
l il iv'-,Ii id 

Rc I I c I I iI c ~ i cI I iaI,,l,i ,2 rtindLItsl 


1)[11 ' 1)1 k 1 1) t hIC itIt )0C O WC CrentLniiilited.t ) 	 :11Ve 
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[iLhW oflJprmcceiI OrFpnilihied arm~s iimnuhlti M~'l un&l dru l aI~rtiitiu ofi iirlig~'al . III iimii CounItries; 
kaie/~es iiid caiiil. lire sjpecificil M\tiei digg'ini, iii Wh~i t I ICi iii! JiI t iheliiliXiiei kI)N'J l 1)w 

witer Oir lapee iipI rtll i utiitethtt hitt i Ii, li d iieit i \ite resieesi i ii it-11 t wil 

issiteJ Fecli it i ItII ~ ll hCC ,fl
 
WATER i tet t ii iiii i aite \-:lie of il lsad a n 1ci-1 riiA!dt ts sh ild
iliRAt ISitetii. 

ileI Coiepit eiillt i nc mtile euIietealitt iitvattiiicd noiii iti.iiti NhOT-diid riiily*stiitii 

tehtji tCCi l I t I"iijite l etldCMvii lssIlt ittkeiit s ipe pric11M abelthen iiicictIi ~ie e ando 

ic l ht HC ctietilm t Siliiilie iihiC h 
111c Ci. itt'linc beel an sil 

c ti ili intill i li ii lit t'ie \,I ed t letiliti'.:id o 

i conditnt c it ioi K iieit i tei ii iiuher h iieh 
eai etho Ftl iitiIt a''- pititteu eiittiin ilit. 11Fit t lii eiiiii itlei ii iqiii le us 

ihit'11Ill al rton Infi lic"t d hiirl I 1 (ie riditwuer plciy Igiii mi kC.csi .Il ip O s 
oil tfi t\iii Piiet tN vt lilellclnd: (a1111 c icr h I i lns% ll IS IIC S a d \,n t idt h ud h 
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Figure 2: 
'700 
mm 

1500 -

Annual values of precipitation in (mm) according to the 
data of the main meteorological stations of Afghanistan. 
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Figure 3 
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Figure 5 

Area of the country lr; qated by Distribution of countrys land stock 
means of various sources, suchos: 
canalS springs, Korez and others 

Note: Io Iran -aKarez is referred 
to !S a )/hanat. 
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INDIA 

WATER CHARGES IN RELATION TO BENEFITS DERIVED FROM
 
IRRIGATION AND WATER CHARGING SYSTEMS,
 

RULES AND REGULATIONS
 

by
 

J. P. Naegamvaia" Grnd H. J. Desai** 

INTRODUCTION owed Ihei existence to file tunificence of kings and 

philtll hropist S. 
Agricuiturc provides about 50 percent of 

India's nationtal incote, eugaigig about 75 per cent o' lii lite begiuning of the British rule in India, 
its populatio . It i, lis the majol ectnoiltic activity ii i,_,tl i woiks were the responsibility of thc mili­
of the couutrlV aud is likely to rtoli l so 'r vc:irs to ci. 'il11eie utider ile control of a military board. 
clnic. lli, coitintued ilp) to I1854 whei the IPublic W,,rks 

I)eCpiVIMitell CM1iiell,tlel tie pirview of the govern-
Thl erratic lil ilo)s~io witlh its wide variitll mcill of lIldia with similair departiment! in the 

with respect to railiail il both mtid i\e ilritl tillli olle theillcideiice piit . tolltted of brlinches of 
duration, has made prii t i of iiritoil a Iliee dep:1tI llent,. I85x,8 pressure was brought oilA'dCilitiCs i, 
vital necessity ill lIidiai\ levelopinlltll lii,. Ill the lie \ciVertin till Of Il dia to) plovide irriation Ifacilities 
context (it Ithese pl:ii , :t studs of t iitilm i;il iliruI li privale cuntpiliiies with an issu ed return of 
rotiullis front a V illio:ilil lo'iIii m .,I'etlltits ill i five peicet onl thle ca:iital invested. This, however, 
asst tells ireat sieilic:i1ce. did ilt iiieet Itl" a ticiptl ed succss. Ill 1860 it was 

Ie'! uecc sat r 111liee\.rlllC r l to lip exten-Iy ta e 
FINANCIN; OF IRRIG ,LTION PROJlCTS :ive irrigatiot oikw, 1\ isinig hls catl alked solely 

tli ptlpose, u tonI tol rIise such loan. 
Accoliin to [lie sciiplli c, ilie ki1is itti lhow vei. wis suibect to t ileirriaioii works being 

others of the ich el\i ,% Cc elliiiit),d to build welk. reil lli\e. t"llowiie the ercatl famine of 1877-78, 
tatnks, etc.. tot the welfare ! lh cotilititit. Ill the vewctmle decided Ito aiw speciAl funds for 
aiciett IttLia hinef'otc, cmisll tioi of these wtorks fttliite relief tid fol tel CoItSrUCtioll of protective 

Wo M~s. 
*Melntr tlauning & i'rulrcs) Ct' ril \\;ltir & i' . 
C,nmissii, Ne% IDelhi. ttttlil I 121 I'uids Ito all mlajor iltigation works 
*"*lDirectljr (\Valeriwwas. irriplimi & N viglimi) were tut1ild hv the celliral cover1IiiI with the loans 
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prevailing so as to pitt it o)l : fair and ratltional basis. produce is mote Itia 15 per celi ikel fixation of last
 
The method usually >iggested fi this is based on water ralles.
 
costs and benet'i's.
 

(5) hFile vater on theprinciple of' fixing rates 

Measuin tie ctililltlln ;dditiotial [let belle- cost of the project is lhl iustified.
 

ft- precisely : lihle to Ihe f';irtt ie! s !difficul t task,.
 
The tolloiti iiiiula cijll for deriving T[lhe of ,,vaiter
be ( principle fixin rates oi the 
this ;iltitioml net hetitefi Aliliotial let leiefit vulue of crops is also not iustitiec!. 

owili it alnal itrgl im - (R.-RI- ('-( \vlie-e 
R I is tile it CIop Iel,)re iill)cdticth( of (71 For Ixing w;iter rales, Water Rate Homrds\vIn 0( ilicI-


tiot: C' tile of ctdtivatioit heore irrigatioi: R,, should be set e:IclI ,steil or sil.
cost up I'oi 
theilue itl clp utii ilioilIuCtio ill1ri aflil. ald The pilill of wvl rat es alsoIpIc fixiiie i was 

C, the cti of cu'llivalioll Aml illhi t ilhul ctlole
 

liet.' ilL'>,, iih v tihep;i\htt ,.J wa,.iter exa ed luig ation (om m isshn set til) by the 

Loventitient of Mahlrashral ill )eceiltbcr. I900. The 

Since the entire let benefit coull ilot be :itribtl- priicipl SUg.gestiits made bv tilecnitiiiission were is 
led]to iirlliItl :11011C tileCost Of expenlses :MIA i;V do s 

Ito lite iivetnulelt oii ili,atmli llu uld he deducled 

tile
(rin the gios \Jliie of plIdtliLc 1'r'011 the astid.cost (interest lecurring ofchare", Iflus, expenlses) 

Anotlie<t tltl ohi i a;1.1 ise,s in the fixatii ltl illIgalti ,ll\,ter rettlired by the clop per average acre. 

w i tr rates i's tli pi tili f lie I e[ benef 'it to tie (2 1 Itsh uld be ield to ihe level otaverage 
fii"irli~t:it -should be recov\ered. 

glo)ss 1l,,lcilie )il;iiiCil foilil tle clnp illder the uslial 
cc nditionls t of supply ofertili\'. ,upjlv llallllle. 

STUIEiI'S F 1? vwaler. level oifefficiency of cutiiatinin, prices. etc.
 
FIXING WATERI RATES
 

(3) llIe veauce watcl r:te sIitild be tie saline 
Fhe tlestioll studied the as Cost ch'<law; hv National I lie:i inil (i1i,._Ire>t 1's plus I ecurrilig 

('ouncil of Applied lcoiioiiic ReseareCh. The principal cxleli,,e it)watel per avellge :ucu1.For the state of 
conclusiolls Oft111': epoll ill 1511 were u,; NMliarislitr:, tlie cminlluittee this to befollows: cilcul~lted 

Is.57 pcr acre. \lsi) the grsn incote per average 
I I Tlie water 0les,i0uld he fixed iii il li- ilriucaed ;icle \kl clciulaled I) be Rs.575. ('omparinig 

tiolil net henelil- derivedtdue itiliiition. 1Ili,, tlc.,iiuinsion suggested thtitisto the two llgtures., I0 per 
be lllicasired by tltee\ess Iit lelbetefit aler irricai- Celli (i' tile 'in COtic ita3V be alppropri'lted as 
lion )\r i hell'it 10 ICi lliit li. \at late. 

(2) Wit irile u ill inli ae"<exceed 50 14) The I iige of pelceillage of gross ilcome 
per ccilli 0 tile aditiliil i benMfi tile cultivator trut)hl tihe dil'eicit crops, which shoild be charged as 
and Should liv flitl i) 1) pet cilli. water Iate. 1naiv be fixed from six Io 12 per Cento with 

all aiverage ii Ifi pelccli. 
13) [ie \\uiiel iJie sll iild he s)lit iilt 

CottipilSolr illdvolllt:ii s ,ites where ilte demaiid i \aCI t rte Illybe revised every six years. 
flmltnlates widely. ie cittilMIlSoly iiC shOlil be 
rio five lo I(0pel celli t ile :lidditiuiii iletheielit (I) ('oiicessioial water rates during the initial 
tild slhould be oliat'dlll cultivitos whio ire petioil of irlig liot de\lopltleit are wortl contillUt­

issuiLed of stipllilv he it. ig.sItel whueniever iet '[lie 
volillti N' ,lliold be IS Celliitil' !t(i111 it 30 per oIf 
the additional nelit. (7) T-it'it' is illneed for cointiniiig the irriga­

tioll ;Issessilleit s tile sllchale ol waler lts since 
(4) Revisioi of' \Vatr ries is thesirable after the entire ic'ctitrulg cost tilirrigation works cain be 

every five years or earlier iI lie ,;-.,erise of' the farlr recovered tlhrotigli water rales. 
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(8) BoiTnieh levI. Iml dopi cki~iik io niy he ASSESSMlINi' 01F 
CluIrpel i, 1-1 pe (L011 Aind ,iX 1)(2 ('lIHsSHIAMlreT Vci WATER R ATES
 
tie XVIlier I':Ile'. *IhIi> SL IIAII1_ l 1-1 pk'l L'k-1111
l And ~ix 
per centin Is QILLTT LIMII lankTTT mICT'uiI AFLIIIT Thi Issening~iwaltel iit es prevail­
whether ILCv. Ti (id. lilt- pei~L d 'TT\LF'K1l1 ITT'' IIIi~~ ILTi TI diTIlinsed helow:TI Vld~ 


Unlimit ed.
 

I ) Occupiern 'gte. I hik 1',Is ittmIlL IC ini 
lilk, ISTTI'ILIT %k., '1I k'5ILLILT L'TI 6\ J 'IL~L 1111' 1UL2.TLL 1TILL ''1 LIk' 1'0111111T . HIL h I'M (Il e 

nIII:IICSI, \%JT LILT OI (ht!T'ITF III imlliciT' iL 'jLVI ow', ILLTIT' IIL 11 C i les. I;) l d,IL l~c ef~Iiel' 

I(ITIITI 011)L 11IT<Ii~ \11IIi l Lj k~ T\ITjI! 'ITK I'I I!\p lT .'I fill I 2 Inliltlie 
1LLLSTLIIT~I' I ' fill'.TI l ItL'T> tTl I' If'\,L IT' Tl 11T ITMIlT 0%iS ' ciill(I leit 

Tclllt ILIT 'I IT T 11)IT ILLt ITKI l lIT W LI T iIC ITTIT fi' ill 
1k hT IL 'L\T I 'jlllL I' " W i~hme 

IIT~~~~j'T~ JII LI .i 1 1 1 kL U LTI '' i 

IllILTJl) Ill IT''T nT:LI'II01'TI\,'TL 

I hC WlTTI'..,LICL' tI'IIT'lTii I h I' (TLTTIIL Ti idI TI.. IIlk LtlILT ()',TLL Ili' bIM"', 12 

!iol )IhIJ I ,'I L 1w TT l1 )TII 'i LTTIT :1,1 TY l I I I d'TI tq T'll'11 T , 'ILTIIIIL21wtI T (LII tile 
lilIl Ci I ,1[ I 1'j lk l Al II)h I ''I l I~L'I'l ls ITT)TI1 1)(Ai'LTT ilF IL ITl\ Lk]JLT ' Ii L I'
 

h i IJhILLT' iTI I J i TT1il1\ K1' ''s I o~
 

coTTi1iTliLt, LT IIL ! ! 'lmI 1 i dI cllILL'L I
Ix ScailmlI lateC. TI , 1 i Iglit_ 1ii11 , 

1-11ILW ILw.[ ILL )![I 1' il, 1 IIIil , I 'I LL Ifi> . , ( I N LIIILjjml L: la lsllhi. Thie 

'Iw T II IT LIIl.!l\ 'L'i-d :II . lilti'T' LI-%I''! 'LiL LL 'L 'I Ill fIL LL jsl TII\\'lo . tile 

i'l lil 'tT, LLTov 1,I'' IL I ill.II ' 'IT'Il .%iih 11121 ''IIL'ci vi\' iL L L.L lip L i TITt LIC111id!I ilOhppli~iIHil 

Illem il ; . 1W !, TL \lligill life 1101 i. II IIW L (ATT' i ii I'T ~ ,I' \%l l Ill,' I~~ iL T t 111 C c . 

hTT IloiST( lilt', V ! t I IL il 1 Ii:Tlsl itl jiiT likwlTi LII \LI t l ,T 11. hoIT iL'c I ichI'T LLT' \'IT iTTI Ill 


hcl'lcti I. 
 kT,,,TT I1c iTi. v,ITw1i eL 

SIc 'K '. IT SVL IIIlI 1 1Ci I' stch 

dlII (IT'!l I I 'IiI er is 

Po Tlc Il111 i' IT ) i I L %11C L, LIId ~lLhIk Ti;~c i'ic o v h 1111 m 

st I i AI thil - h 0 dlicp s ilII'CII I II's l il I AIT, t lIl T ot m l llt I :h:il. e lll 1W !, 11:1A c 

kiT l l- ItliL I' ' TL- s!si-tIl I'IL 'i, TT i \,Ilcl' j ijn u WIIli I ITIs '' T%:IITlT jl I I cd !''1' 111 itL (T 

LmvpiLd m LT 'I'h ! iiIK* t x'. I '! h Ilh 'Il IILL I ' . I s 1'I I' mi ' "to LILT) !IicIo I ' 'I. 

:T11lI TIThe11 \%AeLT Ioi~lik TILTwidc IIli ilieiIip)~ 

Illes h~e l12'eVY'Ll- ITI~ltTIL'ITI\ TITI<s'j. t~lliT till .'I (ohtsodmled t;IlIe. I TTd l I ll'su systeml, 
tile 111112 21lsTIL it I!LTIkTIII lj III lefil [I, ilulil it ll IL T,oji c I\IIen Il Indhia, %I/. .Andhraof ITTII 

1111111litle ITTlittle. PmLr-iue keila. LITILI Nadu.i etc., tile water charge is 

http:fill'.TI
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jiiled with land levenhie to l,rm a consolidated late. CONCE'SSION\IL RATES 
Tis: systeni is sttahle ollh whereI ,i ,intle c:aeouv 1l 

crotp is grown. i.e.. t heicl derived [loill 1ili111wherite 1it 1 CIIIIiV cilaging rain-fed culIvatior, 
iriga.lon does ot :v t i i l:trne l' alotn, it) ilig le] wiili,.ullit e. il incentive is lcessIry lor 

irti.ilois. titdet the hoCeli/tij >,the i 	 llt'J iI t0l ,Ill 1 p itltl W:atett e pIIci t MC' i tie hciitnmUi 01'
this pil t (lie t) t1 r\. Ihe JirC itriitel i itl ';la 	Itply il ii v ,i lnd leelit , et..lte 1c ',. ,t-,> 

to aCC!t':ci Mid~ 0l'lat Ie61gItt hii'htpl Vt:l 
lI I N CAL11 lc h m)n ce 	i ttl ,tldto.ve Mrl:,I ihv ,.'tI lt ;;Ih! + .l, 	 Stiat im o wt in tl l ,tle 1 s . i ll ileCa w.;ofl 

a. xi lllmle 11 W., ' ,.. 	 1 0 0 ', Il d ht, W I)., ' A'0l h,. vi gLpplto l k :lMCJ Vt,. C!, ' lltp c i ,lc l c I1 l -fl l , IdC t, k rw I)I gi 
ve al t o+ c mll . ,i ll L 0 1-2 1:h..t i ,,pp e,d Ji mtt, e V.c t ' i l l tI li r C1M A.WIt~ 1101nl 	 i~i ll Ct l,. ,, l (I I Iihtlt~ lVv I, . 

h nd :11hd d , J!h .11C Ill .c til em (d it till,the wateI 

itieiliv 	 i 

Ile i,;mIn; a J1 . [l I,,,IrmI Ilat ihC IIill I , cithal"' d Itlrt 

(o, Vc,liletrie rate. 1111' v,te l k'.ume.':llt eIhtlt'.e m ,,
 

iitll1,t il C:Ie tIltlilthiitAt Milt lt sI all
tItht i
 

It i." IC\ let Ithe [V'O- PART TARIFFdilferettCl slteC. hl tt l',iS 0l 
,
tile ltt v :iie lit'ill lliitillit I pci. It 	 t e .1 nutaili acitlaiiii l .ck the c c llii 

Chim.L"'d olvk % ,ofilrigat­,,1ci ljIllmr ,mwail lhec,;el\Cke.; 

17) Occasional ;aes. i,-> :il clu:.iw', levied !ii '.,lti. liii ,, tike waler i te kitrf iIui­
tM tise ii cater l iit /t ttt l' l e!)ie ,,oll oll]' .a' it ttlde(tIIate This
m /ed tli:iilntlet. .)Iii t ill , laitlftil. 

wjslag, ill :ilI . lhcwt t-1l!tvcc lc leco etei ;Is re0 lil i l t'll ICh l l IleselltC :1td iIlli1 'l1lCttiIU 

\\A:ierti1 ,iiit i I aitv r ielltlt i cttlled il e'\jeillli tl,' ii Ihep(,tlel'i. It I, ititom,iefti dii t­
ot h 11,"ec ~ ;l. 1 I' cili tlea il H luc (11 ';~t e 	 Im~\ Iml Ilk ilt, l~ , h )+Ip ti le ", 

CIeClled 1() tile eC\te l/ t~fC,+k,litll,,zItll(CIlII; 1 1Ce :IlllI
 

oplelt ioll tllittlu'N. '[lui cutild helt'iiihv udopingt a(S) Perco lation rate. htll-iliol l\ko-p"mll t:11ill. %I,,.. ol.liputf hvi:ihh.ckmnhnl-; ,Atlats 	 m\, wy,,[' xt"t,'s 


applicabic ill[ e ,i, 1 (;il tm l d till!he ew'iIllt e 0,,tnt1: S!l! i it cv,.hM ; 
ttpi)usls-, te CallIl iltiC l I t lt e tilte ,\atr ate's i tl tult t;clili ti e iie5i''lr, itl \'h,,'lh­!iiai.'hi i 

to :IiV cithtiv ic(l d s\ilhitirlv l t,.' t i e w.:;tei tt. Illlil ')() rIlrd'JIItaVi: t. cthiwlti . mt Itivient 
lil ii I c+tlll h dediucted i lt heh ttlwhich reCoi\''N l,, p...'t'till leakal ,i stit1t a lcilitie ,i;itcd 

cMa la1 IdV l;i',.' C(1iAletIItIt)svlltht, ,u inri llti 'lict Illetl' yl.\ tihem-Ih hK,' l ti.\ Ilt' tu: :It-tillh avail 
received hv di,,.,..+ip 1 t la Ial \ttJIt'l bI t ir i.,,AtiOll. seist, ot tc acilitlc., 

1,
Stch \v'a tialc' et'.'tl lvi,,l IC tl li1 e, 
tthe Iict' tlltl iiltotll" t e cihlttulice :,eti) 

1w tile ltitsl , lilti,,','l., , ,. h'iive heenlr\ i 

C01llll1eilded It) [Ile 	 Imstite i-,oVellillnelit>, imlplelliell­

(t) Irrigation cess. ':,,StAe,, a ee'e,IclI talilt. ,V .t tli-.t it hi:,heett decided I 
tite 'Illligaiii ('ess' ,.'spt'ct i hiid tld,.ii tit it\ill ct l:itt,, ill /i ill 

Ill .	 ,l,.p. tefect a 
is le\il ill litil %,,a dilTeltnl nes which 

irtigah leC I~lllll~lllk. l .titi, tile.. el t_'tIli kx 11;1'., ,. i,+I tu l i, ",ltt1-11i'.;li! ill ;tld l it) ,,\; tile I),'ltliV\' 

lats i.iotlher cti t', leviallie iiitdet tile prisvisiol 	 l)ikct mN ate . :ii ;in:h,t toof .- ill .i it lihc level 


ie ilriga ll ',lctit MAtti tlt.'.iiM , ilii hi,. i .
.	 ' ill l 
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Table 1: Valer Rates for Principal Crops Under
 
Irrigation Canal System in Various St: es in India
 

S. Name of Siate Wace ra les in riipe, pel acre
 
No. Rice (" onIiira \U1eai lawar. 
 Sugar Cane Garden 

millet, etc. Or Ihards 

4. 0. 7. 
I Andhra Pradesh 15.00 10.00 2.50o.
 
. Assam
 

i.ihar 15.00 0.00 
4. Giiara 18.00 Io 10.00 Kharif 18.00 to of) io 140.0(0 

'5 DO IN.(( 5.0 1.00 
5. II:ran: )75 ,.S 2.7" i 3."75 , 13.501 o.25 

5 . 1 I I6.50 

u..1 & K 5.28 i,. 2.. 6.48 5.0. 
1).48 

7. Kerala 5.00 in 

I0.00 
S. %:lhva Iraidei 8.00 to -. 00 to 8.OF 20n.00 if 20.00 tO) 

10.00 8.00 10.00 3).OO 30.00 
1). a tra1:ah 1.5.00 54.00 (1.00 70.00 1o0.00 120.00 t, 

180.00 120.00I0. Mysore I .0 S0.0(1 30(10 i,.0 8.00 

4<,()I) 

1I . Crissa 1 to 8 10.00 2.00 5.0(0 1-.00 8.00 
I2. Fnjabt '.75 6.75' to 2.75 to 3.75 13.50 to 85 

5 . 4.88 1(.50
13. Rajaslhan 12.25 too to 1).50 to 13.25 toal.5(1 t, 5.25 4.0 t 

10.01) . 7.0 7.00 
14. Tamil Naidm 10.0() Ii (11 II. 7.5(1 to 20.0()i .00 to2(1.00) 2" .ou I(1.(1(1 20.(10) 

LJtr hradeshI5. t 5,00 1t1 2.5)() 4 5.01 to 12.50 to 8.45 to 
17.5(0 5o. 15.00 50.00 18.75 

I0. Vest Befeal 5.50 to 6.00 ').00 -­
12.5(1 15.0(1 
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Table 2: Relation of Prevailing Water Rates to Gross lncome Per Acre 

S. Name of State Rice 	 Wheat 
No. 	 Calculated Prevailing walte Percentage of' Calculated Prevailing Percentage 

gross income rates per acre prevailing gross income water rates of prevail­
per acre water rates per acre per acre ing water 
1966-67 	 IQ6.6-7 rates 

1. 2. 	 3. 4. 5. 6. 7. 8. 
1. Andhra Pradesh 	 436 15.00 3.44 
2. Bihar 	 173 15.00 8.08 199 9.01 4.52 
3. Gujarat 	 156 18.00 to 11.53 to 424 18.00 to 4.25 to 

25.00 1620 	 25.00 5.90 
4. Ilaryana 	 322.5 9.75 3.02 2.75 to 

5.81 
5. Kerala 	 454 5.00 to 1.10 to - -­

10.00 2.20 

6. Madhya Pradesh 131.3 8.00 to 0.08 to 130.5 4.00 to 3.08 
10.00 7.A1 	 10.00 7.70 

7. Maharashtra 	 336.0 15.00 4.47 191.0 9.00 4.72 
S. Mysore 348 16.00 4.60 44.0 8.00 1.82
 
9 Punjab 330 5 .)5 41) .75 to 0.66 to
 

5.85 1.40 
10. 	Rajastlian 125.8 8.50 to o.75 to 276 5.25 to 1.90 to 

9.GO 7.07 10.0 3.64 
11. Tainil Nadu 512 16.00 to 3.13 to 	 -­

20.00 3.1 1 
12. Uttar Pradesh 91.6 	 5.00 to 5.46 to 328 4.00 1.22 to 

17.50 19.10 	 12.00 3.66 
13. West Bengal 388 	 5.50 to 1.42 to 226 6.00 to 2.66 to 

12.50 3.22 	 15.00 6.65 
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TURKEY 

LANn CONSOLIDATION ACTIVITIFS 

AND REGULATIONS 

SUMMARY 

Land consolidatlio activities comnenced in 
1961, were cominued iu 1962, then temporarily 
ceased mtil 19-1. L:ind consolidation ,arted o a 
large scale in I960. 

(onsolidAtiOn pojects ,hve ot,.en c,,dhliied 

prim:rily by tile TOPRAKS: (;ieral l)iiectorate
unader law No. 747. 1lovev,.r. cc sillic-i ef'orls 
could nit he carried out on i large scal dtle to the 
technical and especially legpal chi:uracte, slics impsed 
by consolidation plocedures, ad a nIew reul'Lii 
was required to goveri such e'forts. For lhis purpose. 
a bylaw for laild comsolidtl ion was dr:ift ed ii I14,5. 
The bylaw became valid through illth piilbliL:ltioi in 
the official ga/ctte .lul' 26. 1006. 

Iroiu then until the end of, IP0. a tatall of, 
TL 17,533)79 has been spent Io' 21 consoli-
dation pro.jecls covering in irca Of'1 .175 hectares. In 
addition, surve's id pllnning fo*r feven comsoli-
dation pr"iects coveiti g 3.,5(1 lecl:res have been 
accollipl. ., hut these projects lh:!vC not beei 
implenuiled due to the oppositioii of fa rerfs. Unlel 
the provision set firtl hy tile land Cotusolidatlio 
regulations, a consolidalion project :m he finalized 
only with tile CoSetit two-thirdS Of tieiland 
owners who own more than half of the project area. 

'File scope (d lnd consolidation project plan­
ning studies includes consolidation of several frag­
ments beloni'ing to iany Irmer and tile possibilities of 
g'altherinu together tile land Iraugmnts registered to 
different ioeiibers of a farm family. Project planning 
tlkes into account the benefits of irrigation systenis 
and field roads to all parcels. Lands within the 
c,,soliatioji projec area have been leveled and 
dr:iinage systeuus constructed. Beneliciaries total 
5,220 Imd owners :ll 4,007 1irm fIamilies. The 
iiilllhel (d pIrcels has decre:sed Iy 39.62 percent, 
iid tle Colisolidaiioti ratio is aboul 60.77 percen. 
On-lield ioad.-l have increased ito 37.1 neie,'s from 
25.9 leters per hectare. 

fn tile land consolid:itioii pi*ject areas, develop­
ucnt activities have been realized at a lower cost: 

actual irrigalionl :titios have increased to a maxi-
Illilt. and at, averi.e of' 36.70 percent saving has 
Ihcen secutied il itvestment costs. 

INTROI)UCTION 

kand consolidaLti lit programs include tile con­
solidat io aMd rearranigm en of scattered parcels, the 
expansioln 01 imall laud holdings b allocating new 
kinds, irriualio. drainage and land improvement on 
lands within tile projected areas: costlictioll of 
on-field roads, establislimenl o1 village settlement 
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Ctluiiaiy Nvatii and )ti2 soc'ial lull cultiural imipwx e'd lLi at wuiM, j I)Vi((( 1 :1Lun (2lulljd:uliuil is 
ilielits Such as schools mtid liMii I(iui2.illil(2(l lI' the '0(1 2IIL'Vi I aiuul Ik iill) ip.Iioli 

ICCluoiIUL's Ill .112:> (()l()%Cd& hs OWL ('U I il 01' 

1)Ltc' I I MI'l : I' i. CIi~llkt hit .ol uI CL V vi I sv: 1k 

M C 155Al I\ [ A lil o lilia n 

tutU.as"('ouisInfaiuot '1150 1112(1 A", \ Ii11,Cii Iv 

:1wi 2 IA ( iI >uiitt(d Il t'(25'iC it, 1102 

fi (c lid cl It,! o (211 Aoli ois Ill,, p x "(d\ iIi 078ioa'thd 

VillaveI\\ il AItiili lit, illI , l11c . o c u' 

d i 'itlltIt ttlll . iltt l Pic >Il~li S 

il I su -1111 (i l f tt I 'i''~ ~iIl tac i itli!l to (w[ c lli' :tkljlilt I LuitlicI~I I'121 

lahle Isnc -, l 

11Ill66 ' (t' 2L 54I .8,6 6los 

LMaw CI5 Wt ii/:tii 111di~iiil ) d It347 4.m AI ti)7 

MiltliY.1 

NLI 11t1 kI lll 1 % 11 

dI 111nCrv ' l1lt (l It 7pliia dlo- '11;11,1 .706d iS e ll ItIllI I% I A Ihi11 tol1;1 1969:1 

Ipo~l ile Nlii ( lotlld 11,175rilc" 7.531(5 folows: lplllii ~ f r hf% 21 I , 
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The l'ilhiMviig llis inITer rl the
pirdgra wX.ill 
 the logs tihmc l l :iiid
gi.iIy ilfice, mn~ips.
 

p)ovisionS of' tile 1:1w illvalioi. pils, (11s rV ,'vlg,
 
planixmng lndppdiyii . (4) Addili il prihlcti+. i tny, t thohse
 

A IIdAIl101111d illlie Ipitfee( ,IL Sl withL A died 


SURVEY. PLANNING AND APPI''ICATION igli LII1ii ll CO
It) , !C 11 ,.il V:lliOll
 

OF LANI) CONSOLII)ATION
 
Ap p ic;oal io a rio r t y "( 1 ti , l \'.. l p llf,in c lu d in g
a " p \ c "ln A\ r ic h illil l' 

A rticle I it! IMii lIli ,i lllc1ittedI . 
i o .l+ii ili itr Itlli,, i v,,. tluLtt'u> ,IllIiIll titie m inistly.isp~ernm h , i','.- C',nci .11+ "ilt,u tm qlM iicl,I ,! ll, \vIth I .I(Llstl:lll 11 , +1thl "t:11iri ,l .i ..
 

ap p rottve" [lt, Im i++'l++, +ill i ll~i :tild
l t)lljI,,,'lv;tllO I 

and] I1 l w illii .'!t ,igt o ll theI+ l (ttu cil tit%fiii.tcisr .Iftie 
12 p ii 'll l\ Iev liii liltl t ititll e.. Ih 1i Il pl i ivt'+ Tipli I('lj Ill, i l ­'I'1d l 

ljli1IleCle e il it (l ki' iieCui wliti ­(Aki: lvi h t ':l+ 6:1.k.'d pi hlil, 1h 

I
sI ii li biiind [l ,ll; : I, c l- f.lile 

) ill \v \il iv 'I)N tlhe ijeeOf
Compltsory ln s r , Im land onsolidation P vli 'Cril '' 2 it 


Land ith 1,til 1', ildt lii. lt>. l \ il
lI iilv' leiv.it,:l (lCJ!Ii (i (lie 

A,liv' h i ll lvi.llii( Ilit iiiCArllpill tly
(i) S 1:1i1uiiiliv.'ip i;il vttld miid d . ''It l 1:,:l.i Hn+ 1tllin :i'i1J iHi stli h:M hllii.iihal 


tihtI aeI licivtlli;ili i ni iei;,tit me.'lted i \ltirilv' li-tl iin h' Implel Lii v'hl:iv+iilaso ile. .i i and
nIclhIeSvl iu(, O ,(l-,l 
 ',LiiSvdti li' li ii i hilhmlvuc,,ie )l' lAKSh".; lp jec

C itiva tiifIti' ui.tis, i il;i llliti';i ()lilt' alnvd il'd ppl v d,aim eilli-lv. 

di l equ il i l iI (t ii (Of'inSi le l lini ne l. I l i al((l igiuijv Lv i Coii; iiis k ie
iniiv (Itdohch e ev'so li ( ,\;ii,'te(~caIse tl iiewlt e~iii!il'I iiv giiiel'ni~ii mv wii,i i lt l iid:i' grtt 'ilis ~ Iliil ciioil(i1r2ci ices tlt li niv iiviilve Itcsl . i',iiili tjilei ii :ilih (J)i: lliclu 2 (1 L.I +.;iii'icdii iik v~ittv lii de lv(le ieii wleetleclvasrIawleveling iu ediii ecl Iivl ut taing into.the pi v'i1th 


,
coiisidelii[vi' i ' ' i v'' ii iiolef i(e<.dti.v. 

( 1 N)l .illnathlil e!',liiv'IlC l ill pl ject0!it file 

parc elsofi ill tieplvtlv+(Iaiil. s end (e i leM.e tllld. 

(4) /\n iriq-,lio n ol :ollc +iollOr ,._ vl 1)1()icct (':aahs., ral iprocedure., k intd CO)nS ditl l 
which li2c es.)-,Jtl 'li,-,h. Itf[;i>l tit pm;Ictls he I) ij'i C 101tI(c-jd il ld h I ieCLZS11 

al';:[[li sIIW lICCatle 01 Ca It;it\,MI 'yC hJ'.C hC011' [tradel . This is StICt ill.&tiCle 5 01l" 
relim inary s+meu 

C011 2lC CH lah CIuI)S.I,:altiull ill :111 "1 ;11(1 is.inipicie llted ill -rcas 

iP su rvey s. Pi'chlnn na i v su i 'y tih yhl tk:I,fo lhlo w;s: 

n lid i.LICCitlIC( l l.:,tlidaltioll 
arlea, Mt,' 'tICIa ,)Oil t0<)S qHtLi%'J lll iligalitll ld ., b c.l .'tt hteI lI nd ,h luth , v\' i. ;'dl 

pr je tlid.sl'.Cs o eap itvt',iilthtt 

!'l tl r v II ,Nlll s'l e Wit h c :i ?jn l+',f ile (;titclmi c tc+ ' " 

'S Jo l. The TI'(IAKSLI G;eneral 
iff inl~ It; lCh hld 1,111110 1', l)ih t,mtctw .i l lDi ~l ofLand 

inte.t! it~jct 1;ilt 1\ItC'istzy- al~ld(';I(ItIiMC allot[S:ilC P'lanning ()ffiCC t0t+t~lC~llill t~u;ttidlti 
p~rJcliccS. ,\I] d,.lil,011 the' \\'ik in%\Okcti ;lie,'ic u.,'t u:n.' \ ih t h 't'.h ',rdl t :un ' 

e Xphlir,Cd. It ,'11Cli.,Wt:-,i(;s ICJCh '1 j)OiliC2t.,
ltl.1 1(1C lM llII'HJ IO I rea d
their ie plo(cetl s al Ouin. astllctl JO tieppll wh , 0,\\'o -cr .Ow es: 

) ;a intly u d Is ,1 e I+: i idt The rcfr(1I A ll pp lici llll Ito i j sirlie , h I(Ih 1): Cd (111( IIWi' cc.o s. toe. 
le c l e Iilel al lti . C AL: i la Nll t ' 1t l e J , h e o lidt e dlctclt l l l l C ,\ ( 1li CJl; 10 O IPnS 

.,h.lld iw t'+.;ld V,ChcTI) Maide. Illfile area;s \vhele 
(2) Stu dl~ies a re . )rlhe ' da t i A~ u r v o t ile ',It?" c;,+t )C j jth sca l1lolll im c a': .s s> indl c I ,t eIth i I+r 

. h~ls-,.'t 

',llonitlll 11h:lw ill alilot)et,.o tle'.farLllertlS 

o f the p roject ;JlCa be Oilm+I o llficial it-co ld+and thielc to re the 
oflIland be 

(3) C'liralcteiistics oflpailcel.. alicissued ft'ln Cannothe (lClinitCl tiC.'to,illed.
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Provision of cadastral maps. 1liecradrsli~l iiaps by the land owners in the proleiL area and by the
 
of the project area are supplied iin the (Cenerml villape b:ailiff. li cases where the lroject ara covers
 
)irectorate of ('ac an : d .(;imled Ih:tii is set lipstic Ii fltC tio village,zi.;l;Isep:rnat- coiliissioni 


photograinflrerric laps ire pre!-'ihle. ()tliler i . Itileich vilhige. Ifa Iun icipal iili/itlion exists in
 
rrneastlrenterilt ( i li hitiltlire *t lie, na ' irr lie ploject ici. lie!I plir ip l Anld inle reselve
 

it
is ie'cessiry. Ilic :i mjilnip i I i ivc ierii r is scl cted h.%the iuinikJril coriintee(t ,i , rtllm 

vile. nI ,1.c, her, i l lilte1:2,50t ) rI (itt) wi., i ,, I .i iI ii Iv tlioii ic'il giading 
with respect Itlilt: rI ld ,-lilri[rll I, crirriis1iil.#lie'llm t!,.1rrre 


photographs.
 

C(ii iii li ll errler, cI.ull iiil lei i Cke
gIIdirig 
A lmisiw iil:tpi.k iti l ile ',i ic i1 Iid s'Alichl :i1 o,ii d 1r) IheiC ehVe. their wives, 

strtrctilles f',,ire ,,iire iul. e lil. sell, thirlC liildlel fillreis-iri-liw. soli.s-in­erio. rd, ,,v riiilihrls>,ri-liw. 
,
etC.) A :ii iild t!e inn. ii. I li ri 1 1:1,. p t', is;iiW iairLlite rs-ri-:r,', their i:rr1dchrildel i. Reserve
 

hasi-, fIr hlIrIr si l i " ie tlhe eiiirmll tlie
rliciilhi , ;ire0 ii die s'Jiirrl d llifng 

dlii , ,>ii l I I )k )I
 
()\vii i'hip % \ I\ )x ' C.e
rILt hi 'li ip lIt
 

C'L " i-, .1ii iir_!T: i1 ii;,.I ' l.rrh1iri,Ii lil OWr Ilicp ,.elir s ti ,'hx ciu ir:i pi ipial irrnd
 
plo!ectl m cilc <> ~ ~ Ii lhw' !lcI~ li I 'l, V IHiellihi'l , I I () 1',llid to~ pa l
, lllcl l ti s ,<'C'l IIl;lli I m,'ll tici­

lt)!ie p irl s iII 1 ( 1 it; li c,,I .iil i iltl irii il m belfil: i,.';i prlc iii " iilliniiissilii i tI e rirlir 
Rle isil' ()Iut:L'. ()\liWi- l jii: ,r', ,i'l .iii I lkII IIi trrll cI C.. !,) lite L:u I S, lsI w illrrr rl. iiII Ire
 
ilplfl i l A 1t(,i)r!.', iII I ' l l)J C.)L-;I' III tl :I [if;iltI he 1)1 ICd h Ny Ihl 
illI'l l !lih'liH lld jC'Iii!l t'I ii' :L'M e 

iu ,i .re'111'ii t1' l ii li a eIii','I tre.I Il I'.eJil l li ,I sirrrliitIep I, IlIl if u I li 

ld llc' ''Jll Ilil lliiln1h [lh
is prep lC~dill fic ! o fl 

irsr ill. . Irhcow iership , . I lie Li iriii ii ii ridcirIakcs ioiiin!teach 

IMi.'l ilid (L I Helrtiril" ,'i)C :iiid k2 rrivileit lit1C Ilre 

un ilii ;:ir\. issilic nllapsL ild C'J 'ifiCAlitl . (I t',iiki 1 1 riL I:iiit pa11Ll'.0I.II rit-'c Lird c , ini i 

rise C:ipliilili.\ IM L'I i i. Cil ic irse l irr th, -rilirir.
;1il ir Hi l nllldil'I)rl):iM 
I'M tIre lruijeel arCA. Aii'l Ii (d Irelirl (unisil­
i liO RiiC!,itlliii )]s C I lhwil "rII lC1)r1e l l)tiir!r tIre sclcctiii Lit c i iilissrtiri rrmerrrbers. 
nildlnlii.rlllist)i ir ', *Lr'.111.,,ilil iur .,lii J ilsurCistO I h [ it)lcIir'I Iih,' li ri irli(els l : d,\ lriiisC (hree ,:rrC prcels 
1:11rd ise Clihirlil\ )i; irll;urtd 1riirtlnev'Villi rc1:ird I) illtlre piio ctcirla irplesclt ii gi d, liedlirm and 
tIhe plject ii :i. hid colrrtliliiln , :1l tlhese ire larked ;)ttie map. 

()ier picCl-s ire gided tie b:Isislli ifthese sample 
Lrnd gradira and dleterinin iofreplace- I Ire pirclise sale foruniiti lKi-l'. cirient :iid prices 

inen values. I ir cirrlidal;iil liiliiiw, i rs plM, l diltIereril gi e,, ilecosts, yield and net 
trde Ii 01i1liiuei cireknown, is hi. ii IrC Ill ilirlie pCr t Irecilips are deleriinLIed. 

making tie planin Ire parcel<, pe*l v0Irfilaes 
regalrd to soil cli:ir,'teliir,shirlid he kiiOw1i. TliCIe- A gdiiig is pepClied fIlhowing coIple­1 ncip 
tore, parcel M :r, >s . arid liin Ire w irks. Iris is idvrliscd in tlhea1ies IC VsilCs Cquivilril' of fiheld 

(leplaceriert values) ;Iire dCeternii Ill:icC'idiiLceC villiage I'rm (1 dv' irgeteir witih tle Alphlabetical list 
with Ariticle 7 li:fir l,erl:1iris it land (fIIIil. sirbiecti Arllicle 8 of Laldf tile l (irillitikltiori iwrllcl. . tlhe 

rihCs Ilhir ptie i' liwhich prsel "'pI lsI illIre t io dlt lCi (AIii iilid:n liri ur ,',,i',: 
graded olntlre I s oI t:clir- such is letilii\ iid 
]reatiOr," ',iid lIre C ivii!,xirrl ito "' ielists arid ile. sli niig rhe gile itfeachtf cici gide (tile[ 
grades is dleIniiICd Irlliwirig Ire plepii unit paicel IlllIleequivAlCil 0 each gride to other 
classifica;ilii iiIaps ill CdahiliIci igiAteL dCfirieL tlre set irpullderI aid uIsC ill guades h\ COrrniiissiiri 
t'armning. Ar\ticle 7 ile tldveri tedkim20 days by hanging then 

in places wherc lhe call easily be scen by land­
(rading procedures are tilrderaker by giading ,vlwers, itid in addtiton, the relaed persons are 

commissions. A grading coiiIInissirOil is ,el ip. under infMined. Thie lictlii tie lists and tables have been 
tile supervision of ;irt hiomi by by liriging confiied rnin­eigirreer TOlN, AKSU. advertised shold be by 
thlree principal and two reserve members iriinrated Uties. 

http:pa11Ll'.0I
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"Interested persons can tiS., ihjectio,': hy 

writing to the commissimi ,'itlhin 35 days tit [lie 
advertising date. 11 t.oltitissiot collsidh-, these 

objections :1t1dilliorm1s tileitttcrested p lo,ahtt 


the decisiit tatk elI. 

lht v ),ise oIih ll fIoc ohlli 1h0iitiileeti o 

the C lli ,lk llIII,.;iii
1 

li tllllt !,II W lll 1"1t III 

- i it . \ il,,l 

project :It mltIwllItI llt i. Ilt 

ill. L l h,.\IluI t11 t1,l11 
+ 


\t ii1 1 , l tli ,ecpaitett t 

itc11'1 li (1t \Ilict' ioll,.
 

,,hi,.tiolt,h\ fileil]IiVC%.Lttiu, AIM, 

I.uCC, \II '111% t ll, ilt t-c 

l til:hltlu lltl/t'it 
1 i ill 1 l,tIl S011. u C, Ii uu[uI 1 1C 111111 d t(';'Ilhil. 

I) Parcels owned by each farmer in the 
proect . ca are Ciilsolidated is aisingle parcel or 
several parcels hiiving tilesame sie/cand grade. It'itis 

lot possihle, larI'ieis atr givcn 1and of a grade
 

cijltiaViCll t0 the jriilC (,t1hl6 OMv I:11d. 

-(i) III ic :Iiclin,. filepaicel>, coveitg per­

l stli" h lt .;tt.t hus e. stable. slraw slied,,:-,a 

oi: C, hils. (! iallo ltlhl o, :!e l lr w ell,nid 

(,) \ Mi- .]:I, t0itrt], d OrC1'i te iViIt 

hol t lile lo;I'itlotl:- L lcis.oli p 0t Cih:-,e( 

tt l tIC( 

, 111d tIlilelu V,I1 cl, ldt o i lld 

Jtu iliIe , tL.,kiiI, I ." II ciu >,, ,ti ,, II%tI hl' lie:I, I .j l ,\, i , ible. 

lt iL i n ith land w ,, I l ltlillull:u- -(-IulII 1 il 1t,,-dill.:Plac ipiteit athelliisltlone 

, . ,.t t1lle
int ai, inz lis. ill hI jli.lttiec> il..

Altl lic "1kltlt,.lll il 

eiLtild itl i tt iii 

ell tid lit Inlit e 

liolIl ' hlltilI i 

t Ii iuu tilt' I t IhttItluC', \ki11 

l-i ,ii ,l I ,P [ll ltIl\i lit 

n t , . lkl,til Lli i 

ul ji l Ii il, 
lint it -ktt;l i oini I 1CIhccit1t1 (eic hI"t iik 

+
] Im,id c' t "'.AlC I I~l!I :II, t Il l ,,qtm ,lcll
project121 

tiltil ~ tilLL-,,lh,;tU IIpltt2, l t fltn 0ct .II hu 

the llW\ uuithj itiie LICICIuIeilllu: J1 

file >,uhic',i :(I, I , , I ,k.Y i'dtttltlill - tdw ,[](m H l~ t
hagi ttt tic i- ;iecc i ]luIsnittil I t_,t Ie~sil in? 

i no rn. lii l li,iC'tlitts i l l Itt111t'llude 'tl il 

IbI ,,i: l, 1i1W ,~ c , +, i<.ill l .l[+tc ,..t 

tilt \VIii I 1111 i . Jtk!Coa lklt[t'1: 
tiletI_ I() It~tJlj ilii?, <+C'~Ilk i llh.'C1 ".CClt 1 1JtIll. tlj 

' iitI tld o I 1, IIt 

n La1dI cI ,I o dna cii 

]nce ith l tle loittc ,d eIi t 
attend [li 1C ot-''Ih,cllll:lh ' llhJ 


t t ll,( 


d 0tt 1 111r,a r1 11 

iils:. 1 It w, hil kI it 
H i+ ()IU ',,,tl h\' I]lit 


followed hindh coIisoidaIII 

landt c.o tt .'" 

,age!It,of heclMle priclestoh;,<.,tlmcd Iliille.+ !11)!In,\%.,,i',k iltll 

llsol]itk
ioll 


F"Stahlishlilt (lilt, ]Ph llljll,_ le31.
bhlcl... ;i.J 


c,)ilii~iced 1f' ll> < i i_,itu .
t ih\'i tw 


dlail: c'ilil""'lle li ; ,'1111) ,, 1lit.ll1lr, kilLllllt)iI, 

age ;iiid ,,-,I ll<, Ji,. ilki~i c1 Im',.,ill1()11,.I < l ) 


and Ilwh lt,<<% m it' Ii ,'t'.I i-, iw , l :lIt ,l 


The priinciples,, l ie follolwed ill laind c.'lllsolida-

Iioii:Artcle_ 1) (it tile1-:11nd la-(Colim-,liilillu Po,';,, 


tiel ;s.its
fllhows: 

"Land coliiSolidititml IStiRitHt-llll A;CCtOId-

antce with tile 1' ,0.miligprinlciplcs: 

I, < ltiit o a,"i li , I t ill [ uitid he Ittah­
l I lit. ,ll i IcC (11il e sIt t III ht C1!1 t 1r11il 

t 
tL kl tI L l l i I >Iji he ltIer iltitivi i +,.',AettA,hi 

id liii u lileC' I,1i (di ld c s d a­t li 
ttt. suueuihs t lis'c, 1;I' li jIetI lu\wu~che an~:d" liW 
pltm\' dcd w itlilI w;itltmI :1 idCol ) ltcl l fih lltlcil es.': iti

\mi .\jl I &iiil Il 'I I; iti heeiie (1511r 


,I1ISLhtiI.i.l'.a~ifi t titr l ,+i
,iSl , 'ilePr oeloii tof ~ tl ill ]kil i ,,ilt ,+,
li I m u 
i t i 

pi+ ,_' I It i , 1 'l! A' ilk."IIm i',lltl!,i tl, III-+L : WtlIH , 

t V'l~ ' 


.\ 


(cltu,idtd\ilct R :.,his ,resttl)Cs')
i t..aILl;it 
hji r 
lliII) m~a ( f II "'IO ti. pro~ject. Ihi N e,,
 

Iilll'ip"U1l1 lepk l ent t o.f tile
I', iiI',,' 


" Ih Nc+ ,, and "The
list-
~ ItIt+\,:tl aI nItChI . aIte) p ::red1i; ),, 


,I IIlf.l c t ti th i lif 


tan healfoI ti 
Il I~LoilhiriiiCNscii iiiiiiic's. 11 hei Va lind e%% v\'+rllhi illi l ) an d lists reit t t t e a 

;ideC t1-;,'d 15 n :LL, [h A liic e I11'
Ill t' lhe112.1110"1 

file [I1mid\pplo'.11(o,l~ i onitI~ LI,,~ nswkI wi (. Rel,utiItttier~liehich prescribespojliet is 
h
 

"Ilh klltd Ctolis~o t 3iidithlll~ pi<o its attach-

Imewsplit-U izt.d t", 8, 9itdfi h.% tilec_",;ect,lioili A rticles 7, 

;iiitI I lk a vlv ', 5I~ i i add itio.:nmiu ..d ioi ,,m id , 

[ieht_ milki",alL._ IlIiatioll hy Ic'lr, anldlnd ,'il illi(t 


hl III Ih CI e~.enl is
fie t.I thi I II1)1 ,.'t h :ld\'eilised 

"-AplkvAl1111]. ];lid ol\Vllel,ItMl[tie project is 

iequle ;lcd thy[Ihcplj ic,liliini>,i ltionl.
 

"'In :Iccolda t, withi ,,iticle o78 illf the civil 

]Iw;.ill c',;e thotse who'll l eo~wnil than hlilf'of the area. 

anildconistituite t\o'thirds o.ffile land(. ownlers approve, 

http:pplo'.11


the others should agree with tle prlject require- the corners of e:cli picel. After lie project is 
ments. completed, the new owlierslhip ilap, the list, :11od the 

writel; Ipploval (d the hlid cwoers are gie to f.he 
"I'le plioje'l is titlly a;pplovcd byIL e miikitl\ land registry ollir:. which c;llcels IlL< old registries 

ailnlalpplied ill iC lt lee wit the ;11nn1l plouI) ll., andil dicLL,"t lic \% lmi'ill lOI iliL with Artile 
I. ile i nRegil,1. ,ikl;ij i oiils.l k nl 


"''On clip% t I(l jlie'l llp.\ L )d (it,
 
liiistly ist5SeI lo ll u& ild.11 ,Ti1l\ ii: '. alnl LANI) CONSOLII)ATION A(TIVI['IES
-


the parlcel ill the illjc'j l il ill l,!L.ii;cdLii lltie hiii TO T ilF. EN I) (1' 1)9
 
registly log."
 

(hliaracleristi"s an sies of* work. SmirveVing and 
Fllr lielt' i<'. I1 1 ;<liLlS.t~llilliig7 ,luiic lld hcui L Illicitcd Oill a llarea ofc' isi, ljli Iilills UllC 


.iit h S inoii iiS it d ll_ :ii 1 the
)lil ' ill (d ldlll~llwll tr- i . 2-I llj!c ! I lMIVIICL :111 21dvillIL'es by tlhe
 
sIIoulI 2illsel ' llI i 111 i [i11;ll Cu l (1i11)(11)...\1! ll i c ., 2 I projects
li.A llic I , (d it I ls i . 'st lic st il 
Regul; uii l.,'VICi llL 1: :ile I idlljhllnl IiC 1i r ­h .'ll p itM d i 

Lo'li lliLc'S ilLd 1.,,vii < c, :2>;il ie i ol I ,17.5
'l.iiiSl stiCh : Al,l C\ Miid . Vilh \lUV lS 111 li()1- i I. heel " lkk - *A (. . tilI 17,.33,179 llas . 1elt 

CiIll 0! tSli hil C ll . 5l l,11rlclfile l i these ,,iectf., l t !'. ec ll lo l'illl 1 1c 11tion lleil projects(4 11hcIiil \,i.l, c'ui ."O A Lli!i., .' i 1]2i L',' 11Jl 11O ible01 Illild Ill)beenI 


(111c' Ill 11 lJh 1 11:11 tiltll, ,ti'lll Coutldl(dlhiild ow nlel, 
Project aipllicat )i l lie\'. IegistliL't. liligilhlli 1 l k b.lt>Liicled. 

:111d d1Jlill~iT'_' i h,.ti'i
!l e COWii,111C II~di(110ll-field 

i ads :lld the ic!:ll.c'lil. \cielcd ilL cleristics ol (lie land! pl icc I\ Sit'es aind clui ol s lil,. 
project ,ileuiiCileiiik ui Il,, l ile 1ipllM Jil I IlL, '0Li1)lid itjioni lie.ic iniiplpnleiented ile shown ill 
plojecl hy iIc iliiiisir\ . (I,lCiCle IilL .,,Ll I il Table 2. 

Table 2: Charclterislics oh' Solme of Ilie Con.solidation Projecis 

Ininplemcnled in Turkey 

Number o1' Number Number Road intensity Number of 
Site Area IstillMted Palrcels of of meter/I fectare Shares 

Province-Town-Villie I lectare ('ost IL Betoe Alter Holdings ersions lef<ore Alter Before After 

Antalya-Merke.-Alaiyli 131 472,012 I-10 78 75 132 3.7 1Q.2 -128 351
 
3urdur-liucak-lncii (lere 1-.1 1,100.030 030 
 4,5 415 507 29.8 40.2 1,454 1,096 

MNanisa-Merkei-hilkili 1)20 540,o48 2,211) Sf, 174 3o 32.0 22.0 3,223 1,233 
Konayai-'ir-i-Kairkill -137 773.8 7) 28) 20 I - 278 3 1.0 71.0 370 297 
Frziin-cal erle-( 7 5 I , 271itlliciee 9 23, 115 150 25.o 28.0 851 389 
Bnuldur-e~elilli-'ltiv1 521 i I.5o1.15 i.03 (24 )7 500 15.0 40.0 3,58o 2,939
Manisa-Merket-Iekelilei 3,5 415.-13, ,2f 2(7 127 192 2-I. jI. 788 411 

;\hinisa-Nerke,-Selhialla.i I 818 2.2-12,421 1.2(0 729 2Q7 3)0 27.0 37.0 1,440 924 

The Pliecls iniiiplClicut el have hcuilelted 4.0)o-7 Plrobleis in regal I to oiiinlicaitiolis ill project 
tb;rnt iamilies id .,20 linL ownci I. lie' ,1 iris hive hell Solved hy the ilitplellienail ion olf' land 
nnmbllher () p;ic.-'lS hIs IC'l;i.h l 12.101 to C:Olstlid 0 l)hioii tioiA 'CCt. I lie totiil length of" oni-field 
7,342. The tllion i 0()./7 ill hai,iiiCLrciced l om 275.730 ine-ers to 370,470col0,'hiL i'L IlcLil 11:5 ­

. 
entdi tiedll he cuiid i ILhe 1:'(C . R1iall wilicli weie 
is expected to miceae ,ia11)11 LLlllirts irel idc ('ilt , il w s i been The 

projects imple p ,I I liLIlu itii-passahle during rainy 
, soe ivsae stabilized. road 

the experience and knmowledge (d Iameis iicrc'i.,e. Iilsolv ilithe pioJect aiis was 3.7 to (1.7 meiters 
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pei hectare (approximately 25.9 meters average) 
before the implementation ofl plojects. This :atlloult 

has been increased i-on 7.4 to 71 .1 melds per 
hecta. (approxinately 37.1 meters iveri.gc). 

Project hene'its. Ifie henclits derivea troili ilid 
consolidatioii ploj('cts call he sll lllli/e dlillttrie3 

th :I Ik.",Illt ;I S,.il Mlid eaC( )atio(l/ lizT.'1 I Ai iu'IlletI i lIII I CI(1p:i~,,1d Im thsliT;.; li l (dln c(lloldaidl 
protject lres, il lllel (I o. hCLI ls ­
creased at :1 l c I .').o2 pt lell ilit! 

P~IM k i aii lc !)[i tl Clu l llC U'SI S ~c [le ehji il it 
sarels hlv owileibe1te I 


siigIe title deed. liis Co ilditi) l:ICIiltetCs I le1:11!1 
activities ega ldillll :111t'llItlll l. COlI Cl,ltioll :111dt 
bettetile soil I'(tiilititctilljliw,.

(_) .S"ts
ri, 

111101t I S.,, '110t 

.jIt,h r ./i.1i/h1 /,
r,'/ 11lil/ 


In addition, land consolidation practices reduce 
land development :Osts in the p)rotect areas. The area 
:citially irrigated has raised to :1Ina~jxinul level, :11id 
I saving :at Ate of I0 I0 50 pic.etl (Jpproximately 
30.7() pecelit :iver:ige Ils behii sCcured IlroI the 
ilnvestinllt costs of vailolls plojects. 

;, vilIit yuju /i / Iisaien si nt s: in ridi­

:J )l ) if) tilep l cIjIs 1tfljc,:t ileas ale cliititlalted aiid as 

i! IIt ,oiitliiLit . 
p1%i deC \Viilh iljtit tlll%ll6l il 


hillI) WAii!ll it , lit' IllI l ,,it li 
Iltl Cllt iiilites IlWteci ki ilwl." 

is ,CC ItI'ii by tl'eliew''.!;
r c 
l1:h itew pitcei is 
illict. iotl I:tciiities, 

0'lll s t a kes toI et' 

d(Tch(l/IC11(' ,./lt' 1'llll1'l'alimi-1T.(I' I,llt!:111ph~i 'mli,d,i,,\% pi~lls.(m1 hlads,:11d 

Project cots. Proi-ecl costs depend oil lie size, 
1llc ,.lWllllClI:lliOll HI lie 1o
IMiiLCls. AcCO doilig 


itil' ill b' . tli pti htect:iC Ct isIT. 

I 1'>1 1.I Il.. i lsolid lii 01 p(I C ls-. ()tthis 
, .i Ir :5..li, ( l,illcNill!- platliil . TLmid 

Accmrdiill re l.I hi, w 
the 'icuiltv (f' ictlt A tillii i \veisit. ill 

tc'chiqutt'.s. t c iilstruictols 
":Ili ic i, \lh 

the villhge (d! (;tlluce witlill Ih zitlti llh.: ce. 
tle lbtir Itce icqluitll , JSed h\ 1.4 t!:T.,decC 
4.5 pecett d el )le itresh5c li qgof IlmIC :lltlit i t.. file 
iiclclse illtheiri are. ilhis I:ic will risc il 
CitCd :ictirs ie te'alitled. StudiCs ale hCiie'11:l1det,
 

dCtert i tieh increase ill :ti iCltitraI prtIductioll il 

(lie p)roject as Oil cOtisolidatiotiatea atrCstItt laud 
activities. 

i (d hmloul .,. his 
(d II I s, (d tile lItm 
TI I.I)()lleh1ipill 0 alic, 'I allitlllit 

.I.,ct\l ,I l oio se. costs 
>,l\SCi, ii l:t ", idt I ofli:tllg lite applicatioti 
it'-:Ihltc tiollp3ils ( vptCIr I l ilriN d iit­tIS. tllu 

IC\l.eill
LI.Adlld )A.,%ell ah tihpersottliel ldIl mItaterial 
.sKw 

Ihe tIot:I l II E 17,533.07'0 speilt oil an area 

l)1I I J175 hiect:ires coveted h\ 21 pijccts itcttioie,. 
above gives I cost pet liectare cost of TI_ 1570. 
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CHAPTER VII
 

Farm Irrigation and Drainage System
 

AFGHANiSTAN 

KARZ-ZAKIR EMERGE-tCY OUTLET DRAINS 

Investigation, Design, CwGir-truction and Performance 

by
 

Mohammed WaI Audin
 

I)I'SCRIIlON OF [ll' .\RIAI\ IilSTOIiY OF; IRRIGAT!I N 

1i1:otti h;i./- l v tI LlIV mll it i ly I'm tle '.iginales pri-I' I I l.> iA] T sutil xflh 
llI I-3.)m(: .k: IiVCI limlitedI,:iea (dtiibt,t ..Hi(Mlf),. .. lt zl l i' lltmn the Alghall~kil" h,10VTVCr, J 

Cll ~ ,1]I c ! l . lln it , C I. hIe area J t' ()1tli a InUfl'IlY is t)1%tdcd hy a seriesttj'L) lill 

':Illcti iI( ;l1 ' nI II ()I dCCp well" i kmri/c.. III vater was'-/11ii I ii'l;d]ll .'l ,s tile past 

Civ. ,ll, 
1 

l,.\ctt jii tt Ii : ij if: It 111Y)di\'Ir otitn ltik river fir Shonl\. ,'d th- periods 

( l:' . It.I - I l:, i I t , l, , : 1i 

' i, ,m : . !'. N 0:"C c id il l , i'11 1 1 ,u c l~idi i l Ll cwlit t c lAM ' I & ti e l j U i S (:',l kl) i l ti le e 

Iiin;Iltti i v ia c us ihieir sourc o f- yes.; y the 

12.41-1- I::cr' 
 excll]
l :ititl:d rixel vI it i ptit of' tie k:irizes. 
(lass. x'1.-.t l jui dclii.e w.lel I'r theic~tIS, :iiit * i:crcs. S t'v.Simall thei llil reltlfn 

lt\,' ,lrtlce ,,:isiC :tiltd diii lnau fltws which origi­
hli c, tit plu i liiti In.will laite Ill itrig:ited Liids sittli.icd iteiut_,iIl Jic is ta:itl\' higher elexations 

llliltil Cliail~ltlChli i . i ]li ii cIiL'l[t tut l td tiitws wit hiiin tie alie: Si n. ollcItItiict t!' tie Alghlnldabi 'n I io)I 

frmii tlie tt1 it;t ionlilllllill, itl , t the siin lain :.d the zahii Sliih licanal in tile- l il ill t v 're divck 1t)55 

palst ci1i 11v.l clirt/:ikiiI a ntIiin i ltc ilf" iii iea die Kiil-Zakil ica receive water from 
[he hcs' Vlliev Ilds ili the ( el 11 Allii lidh)l:irc . tillilils licaied :iltllg tie Zlir Shahi Canal. 
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PRO BLEM S O F THE ARFA sit I vev" I) I I Ile pw po"ed dI :I I I I \ CI c l I I ed h\ I Ile 

I'Llimill", kll\ ki(m d the ll llloml , '! kc"I'mi.1twil (III 

The I it, CIII 200- %em-old llli , Iliml k l .1mitim" I -, . ll;w . :1 , 1), : I k'll I 1w III k'11111111:11 \ 

coillhillati, I III jill" coll')II[I'lCd palallel to C Icll k1wilitill"', .111d ,I III,, dlmll 'I I I! I Iwd el 

fl lici , I hat kli% I'le I fit It 'I kid it 1, )11 1 I pal l I ICI m v S111,111 1() I!,c I it ll: .lild \I d i.110 ,w % 11 1, till 11 ,l III 11 

Ilk. -1 Ile Ilk )\', I,, dki 1 11 m I cd I)% Ine,111" of plop; )I I ikm il I Ilk lor, I I !k', 

I lit' IMIAIIA II'Ll dild 1I1Ij)II1'JIi1lk_' itik I !J\ C 1) 

I t I I I , I t I 

i I I p ill I 1 1, '' ic I C I . 

i le (I Li I; I h I 1 I 'pt I I i I 11- [w I I "hil"cl B J l 

\%ctc '1411 'll'till 1 lild Y 1, I;) \\,I-II "p ill 

d ''fill 11 j I I '' it o 

It cI ICI 1)v it illm" 11 111d-ihl- d I jill,,, Ilk 

( )I H I , I 1 1) 1, 1;.1 1 

I Ilk, d H A II'" 1 111111' )1 

Iicl Im 1,111'k it I h,, liwAll oll I Ile It' I Cj)kII I J!Ml IC .1 J% Cl ill 1;ICCd 

il I It, 'dd ;1\w;)I ill'o I I. ICIII I" lit) I'M(IV-IN dild illi HII!_'I J\ CICd I I 'III 

w l ICI 111;111 klill lei v\ 1 'Im pli! tell Ill :1,1 Ill : I It-x I'le I I, Id %k,j% t)ll I I I cillh.1 ilk ille ill (11, 1 Ile 

I) k I I 1 I I "k, I C 11, 1 . IIt l Iw I I ic c I I I I I itCk I m )"I Ilicl it)[) , I ) l Ill, 111d illo IIle 
:tIlJI -I,I III'l (I ( I, illd I dl,"% A' 

IIi,-, winiictiwi oll ill(, At oliaiidah 7(,,( )UP. 
kliw l wll &ml 'md [1,,- /11111 Y1:1111 k-JII 11.wAe! Il'i" 

lll lktic tll\ lont-, REVISIO N' AND 1,11O D11 W \ I IO NS

c c 1) 1 1 l pcilod ictlilred
 01' 1 HF 1110 ITMIN 1),R), 1) 1- \N

III 'WOMIT11"ll illo 111mlilclim1kc III! Ilk, 
dhillhW hIll . hlotl ,IlIlplilCd I;Ikililic Ldll 
o 'll'id el.1h IC :Iklkill 1%!I'll Hllk) th e I I ,,,I I I it I V 
Ic"1111 cd ill I:Ipid I ] Iwl ,11 lilict kill ill"d '.!I Act 

w I 1 1, 11 IL, V. :11 cl ljhlo heo:111 I(I lin c %1'ihIC I! %% he'I\ 
L11CCII (IM11W, P)t -I. I')W JI)II P)Of) Aild kdIlWd d ('I I \ el I'd Iit, dI-I:it I t testill [Ile 2 7 
Ile, IPIC Ill kw p iq'I'lil"tioll. lo ll kd, \ tile\ llds Illd kilmlictel Idic!".1 I 1)111 I)H I V, Ikk I ll*jt HIL ICd JIld
 

)I cd IIt-Li Iiki I I ;I plci A )III 111Ill oki tic IitIII. "'Llit/cl 11:,dl pljl ('\IC!IdCl lo 111k)\,de di mi iv lot
 
111L.
 

111NIVESI I(IA I IONS 

IlP, 101 illvtdkill dolmled hild Di'SIG N %(A1\11,11 11-S 

dcl cl Cle­
iml . ,,,:it k-IIlh! 111)[11 it it jillik "I".cl ()p Ccwol,' CIC., AH Ileld II " c\ " I%i I I C pec t I I I I I )c l I I I 
111C I Id ]:I II, I l 1) I l I I c ( IIit I I I , I Ile "ll Illill" l I I I I I I I k'. LI 1111C". e I C I C J CCI I I I 11) 1 I'dIed I 

1, C C 1 k I I I C, I C!, I I ICl II PIMIN112 10JIll ill1 0 111 S . IiI I I c l II l I 11:11 P I OcACLI 
I )C% elt trillcill Phimilit-1 it.,j 11)Ill k )I III,', MI'll) v,I!h the KMlkIJIX I I I C K!k10 C\ C.1 I I I I I I I I I 1171111:1 C, I III II M 1 11 -
IL I 1:1:11ld-A t-,ImlkI:ih V.Ilio\ A;,till, !11\ Il'-,111col 111- k""I C'J Ml ;I L'', 1)11 c 11111111 I 1 111"outs, 'I Ile 
x1d 111M itm \Nj I"l)".111ccl Ill,-, d1% 1 1()Il M It(, Ilcliiiliiitl-,,\I -,Ii tilkl ilI 

hCI ",d ,It IIle ( (,!111 \I jl wthh Icpm I I! \% 1 , VJ1 It'N \Ilj Ill 111(1, 1' j It([ I C, h:IIc:1 I Ile p:1 I I ­
1 )1)" It I I I" I'l I I I [I I hvd LI I k, 1, 1 l( It I Id I j cl; I I I p i,.,Im lCd Ii, ill" 111111 mld lc\k io lls, 

I 1k. I I I i Ilk' 11% I l Iit s Lit :11111, 1) 1 11 I)k- I C ', J ', Ile !, I I'l I C d I I I I I 
Ck. I 1111110 11 1 iI I!. Ilk 1k-himild- AI t'11,11I&II, Vdill\ :lic r, lh1c 1 , 

:1, 1 1 it I I II% m, II I 1 1 ., I 1,w lil11111111 I Ilk. 111(1­
(MIWI (hO ;lit':. 1(' 111,\hIk"I\ 11111 I 1 '0 N ST R t 1"I O N111" K iiH,' Ill 


cII I\ k, 1 .2 1 :11% (1111 It, ()I)
ilw, W 
11tj; I I I i I It, NhIL '11, .1 dip"cil\C I() All, l 'tCci)tIlIkC ()I tile piopw cd plan mid its
 

lm ,viklino Ill-lificaliow, I(II dmill Ige ill the aio tile Technical
 
Fleld an'l 1AII-1111CCI 1111-1ielmfllllelll o I' tile Ifelmand­
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Table I: Hydraulic Properties - Karz-Zakir Outlet Drains 

n= 0.025 ss 1.25:1 

Drain 

Main Outlet 
0+000 to 2+682 
2+682 to 3+92) 
3(929 to 7+420 
7--420 to 10+105 

11I 
110 
77 
48 

lischar.kc 

3.14 
3.1 1 
2.18 
1.36 

Depth 
(M) 

1.0 
0.92 
0.85 
0.02 

Bottom 
width 

(M) 

2.0 
2.0 
1.5 
1.5 

i 

3.16 
3.52 
3.27 
3.12 

Velocity 

0.963 
1.073 
0.997 
0.951 

Slope 
s 

0.0011 
0.0015 
0.0015 
0.0019 

Zakii Spin 
0+00)0 to I+I 11 
1+111 to 3+10o 
3 100 to o+5 1 
(+511 to 7+L)25 

27 
20 
16 
6 

0.76 
0.57 
0.45 
0.17 

0.45 
0.45 
0.43 
0.21 

1.0 
1.0 
1.0 
1.0 

3.40 
2.63 
2.04 
1.98 

I.03o 
0.802 
0.622 
0.604 

0.0034 
0.0021 
0.0013 
0.0026 

Slhckm pur Spur 
0+000 to 21650 10 0.28 0.40 1.0 1.60 0.488 0.0009 

Kandahr 
0+000 to 

Spir 
2+00 10 0.28 0.40 1.0 1.60 0.488 0.0009 

Manzel Bgh Spur 
0+000 to 1+-600 
1+600 to 3+270 
31270 to 3+)75 

16 
9 
5 

0.45 
0.25 
0.14 

0.48 
0.24 
0.17 

1.0 
1.0 
1.0 

1.95 
2.72 
2.17 

0.594 
0.829 
0.661 

0.0010 
0.0045 
0.0040 

Shturmib Wash Spur
Of 000 to 3+450 21 0.59 0.39 1.5 2.46 0.750 0.0019 
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ArghWnda Valleyv :t ii ty lppla l iiitc PER FORNI A N( C)MF'ITI I R A INAG 

SI~tIhle w 'tI m tcrfc itc J11tc.iiiii 	 - - IIIIIC ktil~ll MIN iirr tiltF ct ,I~ci). 
dili~ete it tick> il p I",~ IFic iili [Ftcc .i.btlt W 3 t -. t ' rn-kr 1,1iutu lie 

tire ~tii llt il Illo 11.1111'' mi, pc Iil1LihIA l 'L I j-l Iho !( pc2l~ h llc 

table 2: - tox~t) igh, l ni it i c lo 11ed LAt:> tilt 	 I'iciet> rei. , lIt-)Ii a 11 

ooltu 11 112k m i FI~tIlLILIIIC 1 no11' illum WI)it tibh Q v tIll Ii ilt r /i ii1C IILcd 
4 ndth c c ~icavated10\ I Lx:cavioni diali iAOiltt l FItcLL )AIl) il~l"iii "iF '1I,, itr e cli I%I',,hul 

ar I s a I 	 n lnit F.lw 4 114 7.itl,Ii icike )C iAitie l I. stat 1111(11iicli I IitIac 
12) akjiSpinlittlit di 1 titm ctil Iii iiiiic1a"tl I1 '' 1 .1.125loS.> 	 twlil 

Matl ah 	DpitIraiiifor 	 .) 103 tdciiiiit l~tlc> 

fe)rd Cl 
dup ci~Il\i Ftc t - 0 i cd lt 

DidialsD~_lllk dOI)l) (Cu6.1( j pJI(UIy ipc Itie iib Ii. land. andIII 
1 i ccii ci l lte Ailjid 

Nlail Oulel D1,10514 ITnielie I tilltiri. pih W;ivcJI cmn 1J04 	 CI)JI I~ aIcJtlitosi 

itw Siur iuultits A41e() Shen 	 eidlli2i~ W As :irce ii)I ileach ,role )Italiti I I i~iiide 
liSp .02 ,o' intall. IIl [''ifItIlIi(4) K id rDii 	 43) I . iii% i 11 tI ucVi W112l v it'l500 

) OWrHaue S~'i Duk 4e 1l5 e 253mecsi i Onowi. 	 i atiAuniiii 	71 Ion .\iiItrtuiic 

inAM k1 e1 	 ictutllil c1cii t 1dmTs se36,0iw 	 h tiill Ile. ;iiiIc t1lL II c :ha an~i~~d 

~~~~~~~~~'01 ad:fcidile I11C) 

ewl ctantelcaued toiiliitmmn ih c- > 

(2)~~ ~ heepsda t 1 IL' L aili >ii:1ae ltigotyrittcpdie11 	 litd 
of (ie exavatd W lt t ic eo AcI'p *i> (1clo tk in ile 

soni e w um r iiii of infiec diI~ihi.c cII 11l:ll yielsdartheas.s 	 rd as are c i lie Vln! 

I3)Extremes ex atelogdi gConititns of t-e 2 iiilci i'll Idc t int i Li (LhilI(1 ilL aS iIll ill'
 
ated la e itow le tio ci lislnof tite hic biItie Pul I i iXl IMt ld
lllltil ork It)'l ie itiiFt. Ipi 
dInatlin steverlral ~11:15>.JI C' CC II(IC 1111 OLh 

(4)Irelittitt~r\~ttiti>litudcalici liia tid 	 o11 tiIIld. it.XJldtttwell> f('lsdal ilt SAI C Oe 
nitlld(2) ioIll e hii a an t hei~the itiptti cetlletlllie iii thedi-ditai tWe exintitt ce. tal led 

,xcesielyti I e a ta I etled Ihiutt'tistre"ultc diiue cltat 1 Iil iltut d iinic;c ) t iffer-C 
frot thre disciatu HIiM Madte Cili teqt udcan- [Ilt Illcttlthll1ti lctt JHp1:1 A wllsI'ilte-c ithcaliuk 

un oittioii 	 )itle 1dko:1>lnr ito tlitllti tiitl to ei ict (~e ale11 c tile 	 w,a dcc it llitJU1 itiiiCete oriie 

dralin Ill stabilite (lie iatiliage (ltatutielilt tltis itla. (ions., raltidity' (If tltav.<tlt\II JIM COlnstrnCtion 

http:11:15>.JI
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passed the points of observation and to determine the 
overall effecliveness of the dran, Some selected 
observations oi a few of these obscrvatioii well lines 
appear ilI 2 ill is lepolt.PIates I aidii 

I)lrtiiniete 

tclobet
2) 


tilelllit ni 


ulljh i tlll V~iein hen;.lnHI~fle,~'-. on 

( 1.:itwhich (ifle, a dl.I:-II,rC neaPI-
(ltIi
ll\:iial\ ,,poiiai was initialed 

!ntdlos coiiilie it,it.pie',il lnel. lie ,llteit 

These depili-to-water maps appear as Plates 3,4, and 
5 ill epol.this 


t 	 I lhe dala in lhle No. 3 eive, hiciklown of 
nIleA.ICAV'-C. ec le e \ V-w0tlh tIeptIh-i illlder 

iuC-j',lOjeCC Alld IM~lejC~lj)(-,t- diiH :,
 
Lpoce ii eilto~
 

It I,, iliel"ctHiii Ih\Ieilila" Moll ,tilvey of 

diiniae\-elicicn i liid ilet.' ('elillal\ s illlie 
.\eh:iL imLh aea ti.iilie peiil mei_c litle 1-55 

le:iin:il i lof the liLiicl ,,l \ itnt lyel iO 111> 111C ah( tiil:ul, li 0 it %;I,, tt'lliiilWdthI abot 
I vetCilinaitippi, iiiu:il\ I% i lilit 	1( 

Kldahll::i. l iiiii,Ir, lu( i c itA l'l.It. h1 lI \ 31. 
It7laj ht Ii .l_ t i cl-cCI ( I i i\,lCiih 


r-,1-illl,,,idi, l [ill, > , : itIIIiI)i "
"CI. i 

lNL' iil"iIt, il'.i t . lN (ih Ilt..('C llsclii l :lc liii 
had \L llml,ilII i' IiiW , "i 1:iill i tlil 

I itc),l l( Il ml cl'1(_' "I Auli . lii 
1l,0.00l~ 'c tlls lt()Mp,'t ItLlI-im 	,;l,p +;.l db~ "(11h] H,+ 

hrC,lltlltii lt\t i ' iii I iil l I ll I i dlilll 

I p l ll l i I.)II.' e ii.li mumi.i 	 c "i, t ti, dI 
lii iL L' > t l. ILafl",i11li p 1ii I i> I i i ,i,i l 

"m~im inlcill)(1t 1lltl(I\'S( 1..'\1i~l t ~, I" \ J.l l I6 H.O Od.,; ".idclwitllt 


11i l, i e t Il e I llIvitClie 
i 

l v cl i. .I r Ko;\ ,- 0II 
:d 	Iii V'llii he'uih tltlld-dlT\cc leptlie t hI i 
w\itch dIIih , ti epiepuC , eitiiiuhl hii111,dliti 
betoreel i,di i u, n .l tt im l ',itii ti dI
mii lielulil iu HltSP)lid mid ittiiililiL'Ilar-,heC.II1 i l h l :m unt Ildnu11n11,I ,ii'VILtt li d u.lII(III 

'sI cc/. litl Il, tIlL , i. e ivil\ oltl .i L, ll-
it:i , th e L Ili l sseip>l l illil.l,.<,in-lni 
pM Clt11",'timill :Jt.I1.,Xpmll', 1.l million m ll+ , 

1111" it/ ut li-H0i iiiiiilslc'.i t,l i1li C l it 
()I'li th IIl,. fill', haxlli.l 	 . 1 


IheC it% :,l ,.J11 lli!,,C1I ,.lIN M~ [theKai,/-Zakit 
dlaina3eC Nys1,.:n11.,0,'11,_'1 W ,\h% &I 	 1112u"Itp lh-10-


\vatel Ililap" k-I dl i,,m u coUllilito li,11111tv', piepd.l 

belole cm+il l l,'I ,101't :11)(ut1l m. (1111lill l Mild 

Six lllwll at!'tet dialldi-t.,C e ,.\C \.' tile A t1101 Oi l 
IpIeICL. .' c lllatl C Cliue -if-,-,-wMlCI %%\CI 1l CIt d, 

tllil[/i~~~ld-Iun h~ l. .Iit' l lltclCd. tltmllde 	tlt 


,el .21) ,.,sciitiiot wells and pits that are locateld 

I ) >7.J()()J ', +'loiill initeed, 	 it \'i 

I l lehinor1 1p)i.l Iii he0l -,: ih li .i if. as to 
ile l,ic-,1)1i oJC.I i t CIt i oitkuMiiiii , di' till,,I ll ll 

t ll .tl I mittIM Ol tei l i iti l.\t al d atea, 
.'iti iti heiL iCd l iii ilyIl Iia rJ(. sic 


imlhv.Ihli' 11itel , "ids
i 'uliet er(it r a
 

l heetirelnhCIt oLII[ il
, i.ilt(7.)11 

't,.Il (11 Ku,-/.)[A d +r:~ : l '4.000
C. +0 11,1 lt A Ci 

IlIil I'-iI' h1tl- Ic1h 1J ll'w a 1ih 

Ie . i I n e. l ft \%hc.dt\redh d 

.'.i. l OiMi i,,1iPl,l HJ 0'et',tiu 

I lie is tll consdebl e aceg 
t111]att ih t I itioi oi ca. lIco 

l I nethatp h cIt> 1_ Il %ina lt
I ii euiii iilliuutiit I me1 r-ilahblc I,-,'- l.St) jlI,.'l'Ithalu It)M [lie 

two
itXVibelow 
i a ln1e500 
fith .I II'aIla-


tIslil it -,d 
itewas detel­

vt it Awatelt I'C1aimiagvlo tnd sull'ace
 

h 	etd l,,tlo l i s alltd'liiu ,:id ILatera dr ( te thIe 
mleact \%,t'ill ples tain l felie 	table 0h:itt fetes 

14lt01111d M1tethle '3CC had I)een reduced 10+aloUt 9.500O 

. ga 

atllllih teIIll C0tH t llH K'ir/.-Zatkii 


t 	 .'leThki,, lliI O S iillcltoVellellt cttl p oliably be 
1 Ul Of"the draina;.ge 

'lhce isstill considerale acreage that is ill need 

ill diaii!',ge ill The Soltionl to file lelil;illinlg:ah.lea.. 


d]I~litI31_1eptI leiulWrill he ill file CollIRlt'
t iOll01' 

adnd.
.hitional I'mI~n and latezal tyll" dlaillS to tic itlo this
 
millet SV:,lilll, 1:!lplellieltli effi­tilerough file on (it' 


Ci'ill111iga (lit] pracl ice"., anld file , " luctionl of Seep­

aCe lu ,es ill lie p1esent iIIi L tion (fistrihiltioll 
witlhit tlie area (f itluieice of this drairtage Systerile. ,vsteItI. 

http:draina;.ge
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Table 3: Acreages in tie Karz-Zakir )rainage System Service Area Affected 
by Various I)epths of' Waler 

0.0 -

0.50 
Condition 

Acres 

Pic-project 5,418 
i-Ch-Ma l IQW 

Intoimeiditte 1,202 
Feh-Mai 100 
(hanec Ikitwcen -4,216 

]I i I ~tctiliaPle pw.cl l d 

PI c'lnujcci 5,418 

252 
Ich-.Mar 19)70 
(Ihince BtcL,,een -5,166 
Ple-pioject and 
PuJst-pl ojCcI 

)epth to 

0.50 

1.00 

Acres 

8,054 

4,834 
_ 

-3,220 

8,054 

1,794 

-6,260 

Water ill Meters 

- 0.0 - 1.00 ­

1.00 1.50 

Acres Acres 

13,472 4,359 

6,036 5,137 
_ 

-7,436 + 778 

13,472 4,359 

2,046 4,624 
_ 

-11,426 + 265 

0.0 - 1.50 - 0.0 -
1.50 2.00 2.00 

Acres Acres Acres 

17,831 1,889 19,720 

11,173 3,551 14,724 

- 6,658 +1,662 - 4,996 

17,831 1,889 19,720 

6,670 2,847 9,517 
_ _ 

-11,161 + 958 -10,203 
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Table 4: Karz Zakir Outlet I)rains 

Constructcd ()uantities and costs 

Item Work Descliptioin Unit Quantity Unit cost Amount Amount 
No. (Afghan ies) (Afghanies) (Dollars) 

I Excavation 1d\ Cu.M. 2(-3,117 27 710,415 94.72 2.00 
2 lExcavalion wet Cu.M. 373,501 43 10,060.543 214,140.00 
3 Overhaul Cu.M. 144,699 14 2,025 786 27,010.00 
4 turnisinut, & Installing 

36' RHintOtcCd ( oncrete 

S 
pipe 
-il- rire, , lrrst~liug 

L.M. 507.85 2,952 1,499,173 19.988.00 

4" RCIIII,,tCCLI CollCfete 

pipe L.M. 418.77 3,936 1,648,278 21,977.05 

0 ('ll!,ipclcd liHckftill & 

It1h1btkurll'uli L.M. 6,423 70 449,610 5,994.80 
7 Ripp Cu.M. 84 700 58,800 784.00 

(av'l lS r ,uaeiu Cu.M. 17,045 41 723,445 0,645.93 
I)oill .4 ru!cl It)al .. IM. 30,140 27 813,780 10,850.40 

10 
I11 

Shapiino 
t i-h 

& (ompactioi
& lu1:,tflliFg 

L.M. 30,140 88 2,652,3 20 35,304.26 

24" Relimctc,! ('tuicie 
pipe I... 428.97 1,650 707,800.50 (),437.34 

12 1inilid ,: & I~rtlinr I' 

(IIte lIl, L.M. 262.85 800 210,280.00 2,803.73 
S i'l13 I 'LF" iIt iI ('.M. 3,397 45 152,865.00 2,038.20 

1.1 (' rIcie .\hlit rori' Fa. 8 6,500 52,000.00 693.33 
15 I'rri I llw - v. y 

fi 2. I'lc L.M. 67.20 5,850 393,129.00 5,241.60 

10 11A I ii wl k at 

pipe IM. 15.20 6,550 99,560.00 1,327.46 
17 It ih ] ,' l .l li -

of 36" Rerinhced cci'ecte 

pipe L.M. 26.84 1,520 40,796.80 543.96 
18 liiuiisih ,, lu,,r llI.'3 of 36" 

lcinfMcCL COM'cIe IpipC L.M. 63.44 1,050 66,612.00 888.16 
19 CrolciemCIe k lire' I ltiridinig 

ripilap L.M. 21 1,200 66,612.00 336.00 
20 Fuinishiile & ii,.alliig 

01t 1/3 i 241'" Ritorce­

lll t ('oticle pipe L.A. 20.74 500 12,029.20 160.30 
2! lurnidmiln & Irsilliml 

12" nion- infii ced 
coniceit pipe L.M. 78.96 280 22,108.80 294.78 

22 Borrow CuM. 1,295 27 34,965.00 466.20 
23 Riprap (plain) Cu.M. 218.25 800 238,600.00 .,181.33 
24 Riprap (gIn rie ) Cu.M. 93 1,100 i02,300.00 1,364.00 
25 RCinfrrrcCd concrete Cu.M. 57 1,500 256,500.00 3,420.00 
26 Bypass excavation ( u.M. 4,200 38 159,600.00 2,1 28.00 

35,610,232.22 474,803.06 
*One Dollar equals approximately 75 Afghanies. 
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AFGHANISTAN 

WATER MANAGEMENT, METHOD OF APPLICATION;
 
MEASUREMENT AND CONTROL
 

by
 

A. G. Shuja* 

A113sTrizACT INTROD)UCTION 

Ilie pl)niflmla ohjctive' ol :1 ill ir1l:t hoi ploict.-s 'Il slicces's of :iii irrigation project (lepelIds to 
is it) (Idliver thiC 1)iopel aliilii w, ilrip~tiollt i et o ~ L eetfiOl1WP~ie je: 01 fik ~itC 
tile w,1ter 'ise at tile lme iiceoled. A w Iflt~ disp~atch- 'jill tile co operative efflloor I tile ooiil LI' plolil0i­
in sys!lll daoev'elopeold mu i C~ o S111:110011 a le inl tile Wtercioe . No 11:01II' IILO 1 phjllitic:iiedI

irr'i[!to.~d Mre:Illi Ill' I lolillaido VAfI'!V Tiie~oI)ar\\eS~lIl. i n *o l i'! 10 pif l (I 'C L 1'StI 

TheV0',l( o Illo Il I11il , o 11l1i1ilCi il l Iaielti Hiitie Im iil lc sic e 4 i. Ii
mil on~ot0L ilA'CL'i Ogtti isLliil l10'>IlIo I'i thei~j~~iio~~! I i i Ci :IC~>. I*iO'is it"Iil i ol SlLCN1 jc I I I l c ') tIII ' "IeIfI tI h h'\li~l L 


1\'sl lIl ' kolCItell LI 1H'odI( leots ol \\:olo1 lII liiielo
k tjc~ hl dlIc: 

II' It t il \lI) 1'lW ' Ibj11 1C \%i'looit) 'q'I boot olleil o i'i'Ilcho tlfcl iv mofl' LIoIII ' S tI tO h. 

ao0 ojoL ll o l2ll theoCI% .:llb0d ,) I'.oI 'i oll CI C ii'. oo l', IisA c ifIolh .1lo L I iljllL tcimllw 1 -apableCI 
Il'Ic () th l~ o. Sii' d ildl) d~~ltiilL'Jl'l 0I \S'cito d\doiuei joiii11 0olillu' AliI)()oll1I2 1' 0 il tS.i'le 
el" . > lIi loc I 'i il toddc' l l l l lt Li 11 Io tileli)\ lol 0S~ol~o'l(iol..i iIT ILIlIl 

ILIOL io 5:11Ilo I'li! ci C ) ,CI o' tjilelil~lol LIIS ilLlI tiL'Si LI llt 5 ''Ii s'ii t ll h. 1 cd I' 11:0>OIL ii 1k 
t1"i idwlou is vdico S'.a',illte ol li l [ lI h it v: ' h%.o' I lie is 

m~oo'io O'o'o oio Ji:li') oo~o ivsoo, ~(if Lm oo o III'd 55~n~lmlo~iooo : t e ~iIole: ilc.~i 

I~~~~ io'liocoo S'LAA kf PeSM Wg111iolol lhstlici i l lic lc illl llatid :i I 11'M : il i~ 



hoilleicial useo l, tlife wvmcl and av\oid wastle that Imilvis ito, Lishkml (;:Ilh mid siliiig file Iig. mt~t . 
wItld ho k-11 r11-pci ,,II Ilk :t,+cm lli. 	 m i~d br<hlm !II ' )(d 'I "il l C'Ml ili,'m (,Iw l -ct lit, P 

l)cell d:thl<. II j l ptl :111,lilt, "'Ik)k c'm llmlll lliia e clXtt+ e H ~icilll It[lI tit (d I+ul,ut,,, Iv.C\I'. , m , ch ,,,Ilich It -

Iko 1-, i J l , (+' lt t itm dt lc+l m ,ti ~ l e I \'II,. ;I, il l fil C :+.uI I I c l !,I li I ,'pc :i ]tl III f ll11 n ~ ~ t !"I I-cl l,+ (lI ! 


I',If I\ 11C Itl ,l 1,,HPI1i ill k lt l l i I i w ill,1 it 1 LIl +'I% 11\CI., , I li.,
11),t .111 ClII 	 t'<. C~t. .Ih ,..C M 1 1 IeItI l I CI 

C 
,I,,jo,., lhIl ' (1,. '1 l1 + il l l), li:.l t.l+i !t' I' ,,1lluck'l-, ;iII C <. ] \l,. ' 0 It ,'k,[Ihld ._I:IH C ,li~111)(t ' C, A ll ')I II ,.'+; ,O ld
 

:II,'loI+ J, Ci i t,. l ,.%l tit c . Lc I;lit Ilil U, +)I, 1 I1 "llh +t \ d'; c'llv, \%c,Ik, p tid ', ill v d.o,' Iit)'\.,.',l \ 0',+l .Itl0 1l()is.
 

t.'Il l,.-). Illit! 11k'' tii "tl , 
t )\ i I I l. k-, im~ l [ Lt+ < lit,_,,. ei ll <(1,A~l IC'stIllcL tl llIlie c l r,+,.hl
I +c ' l t c' t+', 'k h ,\t+,+' -

IItii 1,111i (kli , l l i ti~ ,t ! ! 11 i fi.tIII,i l ioth ,!111d tp ,'iA , :1iml l ri. d11t 'I ' l 	 ll . l\ !im ;lI i ll i ll ~l te 

1lt l l 111A t1iF . 11 E NI ANt \ ,' ll ,11i1 1 11i l , .,l1 I IItiC .'<.l 


.l , 111k l,l t lt~ l ACiI C1111l11- I\!
! iiio c'k 	 , t t 'ti t . It'c < IID .I ,NIOM\'E R.l1 

tiid,,tll i l ,! + ,,1 .; I: ., t I< , ,ilti,!. 	 the, dCI ()\c.IlllCII (fl d! i\t, Jil,;. lh1121 kti pliobabI 

, ill l illcil 	 l <l ii,/ii %At it w l d lk. o<' t ot<+,I l 

,icli .' \:it ' .1',li 1 !, ;I -l,.'i Ill k , 'l.cc ss 

:Itiltl,'l \. ,\l!i (Ilk, , oll,lt ,1iii,i of tiY ,i1!l ll ;~ .:[ll'\lh :1; <, Y,%NICll t(I'k',l-i tllMLIic';ill n. 

i w illltptw.Ck "cl<1 I iiltl\'P,11 I) litcV' C lll i il :mdt 

"AI I II I I l 111d N l C USLlf lellC 12 1 

Iilt'' III 1 d b .lil mlidi r ll w ellli clc!I hl. 	 ifll 
,

;!c~illo~d I! ,iui !l IIi Cll'i ill I!l -titt ojc i'i llll,,. :t Ilt, il iwt wvoll, (1 I'li ilm id V~tlic D eve:lotp­' 
t, mlli w 1~':1 llictIll ;tic' thliw ll fs I-A l,>%v ,:
 

I c;l,I,ll. ,, , I ttI 1, 1io'I ? , )mi\+ ! h i t l,t 


IrIL:,. "-Ic'll '%! <Udc c l, l+ ;d pill ill[( I ioll loic'tl ducc iilcd 

, hlit, 
,t Ii H)tljil Ic1I<. Ilk -%I,I',", dh', l'ii> oo it.I lile 1,11li' Kai ilaU i <,Ioraget dalll l ilt I Ih Li i tl! i oc:i Icd tIonl hI+i 

" ! I I IIt, .11ic:l J l - 11i'c.oh liic IcIi ) I,1 I 	 il~iI. ,c+c'll 1 ? M :i11 1tt 111l~ I' 1 c'lillid im c'il I) i ,i, ; : IT , I I ; ;i o 

.lii~~~~~~~~~~~~~~l~\1 Ii g ' !, I'< l,'! cx '_lc, ii l \ ;_.il tl -11( m eC't \ i h . .{l)(A) I11l lsh l !i t c 	 I cl' 11 J :tllb ic 

It.ec VIIIIli ;I <x b Illt+l'l-cI C',ij;cll.v ill 00;)(.00(0 

III, I If Rl 11 ~l !' b\ ll;i ill il-Ic <l h% :l) 

I1 It IV~ I().N 
A l'-111lild i ,lliStoia c daill, 1 !(L'i cl IhI hoc::tle (oI 

-
Il ie. I lI'llii di~ \;Illi"\ .lid [lile ('h1 tl,11 ll~lli - file A\i-h1mtiil l ivc~l; lilt'It! 

<
hwi'li. ) lllctel", ]o tllp; 

1,ll li I il .'.-IMU).R((mlie~" ~c c d Iit't I( 11 %i i n 1 ,,c w i ),(.._ ct \%ill clii ic' lllclul., 
hit',t lo 'l \ ,'v11u l l (di,l'irlil, III li c~I11k.in:c ill' ail i ,c'0 illcllcC-tl'> ;" 

+
I!mil" w,:'o ,itt il ii i,"-,mcl il i+,ctilttlllc t-l h I+ct!:iced, I t,t 

bIM, 1 , 1j)( li t '. I IleI , l (I O It I' .1< ii11li,1 i'J: .1) Hilc., ' 

111i11 l l, !+ ),~')I)(i i,, m idlt C', I], ll< III1 Ii )il ,lidt Bolgi i'i ca.inal. S c' i I t.,'-!'i\ c kil( mit c;loI 	 tiig, 

+,ill 	 <l . it.cC 0 I)Wllil I t1Iu lil ;, \iI C . It t lt l$ (l', II, L+'- . t )iiIiI I N t d C~ lIV 

w,>limt k' 11,(m t>.. \%ith Imi-ticJillv I,() vcoul~llitlm . Shinallan~l ca nail. Sixty'-lve icihoieioi s l ng, 750 

IA- Il~lt ,2>i ,~.i ile :.i 'd,ill h11ui111lU thle Illled til) cubhic I'c( peor wsCclild C ilmcily'. 

http:11i'c.oh
http:illltptw.Ck
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East Maria canal. Twenty kiouitels long, 4:10 

cubic 	feet iMr secold CI;IcitV 

I)arweshai (iveisiii (doiiicreteweir and hedl-
works o Ilet.imi i sci.id 

I)arSe,,hi cal ill t , i'ncels b g.I 1 100 

CUbi1C 	 feet [It., 'CO-I -P t 

Zalir Shadli ni dair R, lill tlit ondi, ri,,i 

-\lghI:lldj',h mic1 d : !LI. I ), CC1:lH.VIII'S hcmlAei~indi t!,ll ittcc ue citlt hn t) ci
 

zahir 	Slialhi c:iitil I Kii [tc s long,
! -l l el 
I,:t)(t;ctt 'c ,1 IcJt .'ltlih ti itI\'i 

d-i-.li m I V . I h111h i g,h ,! .J( Ih: 

<:;i/;l ,'iilc'lil
\:;l 	cl. ll (,I I. l,ll lilic,, 

Mar i. ,, ilt ;ic'.j, lIHtgliii Cto!al 
.,;Ii. , l t'i~itli <i li ~i~liP',i piccut., 

l) ',,ivl]c'ii l, i i NIll . l i ,iI\VCiIrIIJ,llliih I t"' ,I' Ili.l11 ii .15l(lill': ilt s. 

(Ceitrtl .\ihiuind;ih. \lh(Ii 1i .>()J icies. Z! ilr
 
.i:ihi in;t;l ili i',
titti' 	,!lt 


Nortlh \riandh,,).i',iZiil -0,00. icrs. North{I.( 


l r ihl
A\rlii 	ila illii) !11 ii1 '. !11111,,. 

"Iaial.k area . \hotit .'.()(0ll ail licis, catt 

waltcl, willvcillow i d ~il],
(ddl,>< 


Thi c t 1,iC lit it sectict)i tiiicicl "t'rligie ill 

1i.u wilh i dici di, bvIllo) i it k: llowed 
Abuiii ,lt1.Jhiilitl i t ihl I llh iti titlal. ' lI 
Sliil :ii mid c:ii:il svstetii iliti \ titllitil al .:hi i 
Klij:ik:ii it(:\! iliihaiu stiOtwca dLimt , wic iiltl 
helweeli I i-;(;itl i i tli)itit hlu iI : i.. Ae' hiiSlAh 

live.l,i)l! (1:11i1 :m dit ll
.	 . IhcSm ith A t2 l ldil C'alldl, 

1lhe liilK[ hItac'h Mid l):iiscshciait lisii ll i ittil 
calil ,s :ll a i witii th dthiiii,., faicilitic Itmall 
of thi,.s htivc c iettI'i vitice I'.S4.s lsiei. beti 

OpeilAoll of Ihe llestelil
Systcmi 


('ulisl;ltic!ioll l tIte pr)ojcCt t:cIilitieS ip to0l 
bO an exntiSic de itL0)11eti, bi hieti tile Sittliltiotl 
iS aialyzed olte ittitls ihat tihe n]]:ia iccuuiitphlitltells 
to dite li:ie been 'ie hui!diniig M' poper slorage 
fIcilities divesiii dams Ihat ai pelillnent stic-

Itures 	io replacc tie old brusli 1:1tress thatdklitls 

Ih rivui 

stalge, andc lilt ill;ill lM'iL,, m m I'd( llImct,;bo 

were 	lost each litlew i]ow gol 'bove nritial
 
ich I,. .
 

necess:irl ho dclivcTr \ h)iIb Old jitdiClh SNytet.IS
 
hCl Iii tLi 	hivet H1 Xi'c cL':1III, ',i tile begat. 

Itti 1 iill cIellt'. ntl Ws'lris
',.h\%li 	lll,i lci'; 

delivered illt (ILk'old till ditches. IIA\ \ desC" not 
Ihaive il tlllI [1wch Ihlice m1"lit)ol.itid ol \cuId. 

Icc,", 	tid> it1 il-0C Jlcil M! Mld]ich :itliclChidI­
.:,1t]l"cl'. 1 A dhc!.,,.',. tl.h:\C.M ) l ,tilI1Nhl 1 CI 1,1 ,..CJScii, i'ivc'l N thIe' h'ill,.ciit hci\e no'\nclllnellb 

,
lilt. ll
t Xisl. liiI()"[c;ic \itv i dcIlttclcl hI ,:it ii 

li h old 
")<Iii lie ,: lilt cttl c'l The 

l Itl 	 IthwiihlicItI 1l l i njti tilihlimiki'l 
ifhcii i i'- i 

dC'kl\l 0 I \\J'; il 10 111C l lll 'i, 10ld~11:111(il 

v% lt ill:l.e itrllw . vht illItli1iq llecsts,\vIcir to 
he Illlicd (llit( I ( 1It:itIlictiii c';i k hy IliOIIA V A 
ditclilidcr w il(I ll ;i , ,J.141111 I iilml ll i 11 

liI lite N1lji ;id 'it-i-,l I;el there is it 

1ilittil aterC ',v[clill.II c cise ItutLiil iIi lIh.' is Il1t 

pro pe, ( ,c'.lll ltht lldie e :< s e ', oh~c,lll;tl'qile(l Oi~:iilllh'.I[:l cl'Bo t+III:t'lIiccessbeeci h;I v g ittlytl 

iliil)l0i ,iV \% .'Td iII tIlt llCs 

i\s,iu tc'ciit lil!Ite:. c ttiis c ;iti e\~first setlelcd 

and dcvchyid if] Ilie ilii iii tihe settle s 
\'cre 	ttu'ntidiC leC'llel insilthlii c'ilpeirice iriialted
 

I"l-liii .i he ili,ai Ik pica lo w piou ctcke iype,
 
ov'ellayiitte 1 hi1i ct(l ulelile two of Ihtree llete s
 
deep. 	 W\h'ii \ls11 Istfill,,ill_'l itiiclled it wcas stlated
 
will sillmill which uilili/e'd pollioln olf
sectiowl :IIllililol 

it ittaiticiliAI cllnici t',. :iind tie iiglii cinil, with
 
its l:iteo c:iptcit. wi ic ltlll\ used iltote :15a
 
te ciVOil llmitlls :1 Ilwioiiu cittal. 'lie lailles aid 
tliu 	 ; lc ltiiil idl'isuu wee al wced to turn Ih 
\ltl 	onii i i ott ihitimsi at will. Ilee were io 
t ih;lie., Colsvlu l :itd it was ltteit allhs\\ed to ru 

t)ilt tilte liiod ais i'il in ex\cess id, lCluiirelilits. 

ei two it liece years o lhis type (i" 
ouperitiol, c iiCOirihle iutititIi01 tlhe develo ped 
,;i was citlici silted up to tihe\aleilogged ofi extent 
thatsoie o tihesettlers :ihailditied their land 
hioldinigs and reveled back I,.their nomnadic liteof 
rlisiitg slicep. goats, aitd catle. 

TO correct this ciindilioit. tieih tt:aei einll of 
tile iliatioln systeii dowii to the l tilluolntls was 
iansleird t0hIe Oelrations and Maintenance divi­
sion of the Technical deprirtneot l IIAVA. Water 

http:SNytet.IS
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h eil ll l IlIC',C HICAL"ii-il C iL\ N, MI ii ollii~ IleI)C d\i ci- Iii' Ni lII I l c iii'I" C IIio lI C o tit wa'tler 

(mi ti ulL.v-11 'tlL ilIIt \iI l; II \I p Ci(Noili, CMle vjei ILIIt.I Ii til> IiII~JC t ii liL l IlICeS 

W OCIIHMkl \ ~ ~~~ ~ ~ ~ ~ ~' ~ ~ ~ l~LC~ ~,,! 'ut Ortleril itidI~I)ditr1111I' ROiolt (aid.il IiIthcl 

~ ~ ~ Ititiii~iiL ~litjilL~~IL~~~\tliIIL~ L iilIIL~ ~ ll\~ ~ ~ ~ (tlitle>I.) _________________________________________litIll__________ 

Ilii('l~tiItt sil 

11s'iie IC I) c Iitii I :M Cli )l e PI I 

m i -t c pir' ledliL i ililtil \ittot eii( 1 litiitIl I __________________ieldJtii\Lui _____________________t 'l 

O i IL' I:'tIiICI m.t (iL It \\:Ii Illl 1ti p______________________ 

a11el 11 tlilLI I :1 lm , , ICIc Il it 1Il M O ,iII11­

.)v flCIit ' , l ie111 WsI 0 Cl (I (ieI I iC l,it AICIe Lle i tilil (ItILIi 5(15I 

I ~~ ~~~ ~ ~I vI ~ ~, Lt)II( ~ ~ ~ ~ ~ ~ ~ ~ i)Il [Ie IhcIIto ftII %;It)I, \Ililt L'lICLC IlC v. it ,I~e(, eliCtil l. %ll Culkt Iplet the 

liL I I" itti Ii lu Inc ' IIc )I Ii lilt wiil I Mt L I C lL letI LIitI i 1 I l c o. it Ilo1it l iic e h o) 
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(3) The card will he turned iver to the 


waternmaster A; the end of (hie dilchiidei's daily ln.
 

(4) The %'hllamtrei \,ill place (he otrders with 
the dispatclici anod CompletIc h lioltwiel when the 
dispi:cllci hK1 Ilc lchtedthe delli,l\:i1d dtcelmiled 

tlilelde t)llot;i iii :l 

t
Pllccd (ll I_ 

hdlipaIchcl
 

I~it~ -


Itc h ine 
ldcl I 

A 1,,d hi' i CI It (til 'd t.ileh%U ! tI~ C Il ddlir'1l. 

lhu~sd: \ }. 


) lie \Aelliliasllc will citiiplel thieIiilli\v­
ig: 


Coilllp l ilns 
Fromlll Tfo 


(Ijr.& Day) (hr. & Day) IIMuIIr ('N I S II.M. 


dlellm ,elfw ill l Ii 

the \Vatelr OfiCii li, le\1 scheduled 

(9) The \vw IIIiitile clill odlcli 

Acct.Ulil (titllo 
visi I. 

I()t The (iCI 

l)Ciilliillii Iile.I lic,id 
AC Olllllill ililiOftice 

i', ln
ii d I eli dcl It\ced. 


IDispaichh . ollfice. 

MN heIcfeutt i l 

vilii C flled in lie 
till I I etejejiet' 

1o lillilll1
o",Cilll 


nl i' 

\a ICi 

I lll)iliil 

Ilead No. for_ cms hrs. il Ilead No. 

Scheduled 1om _S_ _ShedI:,td t10
 

(1 [lie w~itelilamsier will citnin [liecurd to
 
the dcitchridcl.
 

The diichlidei Is 

anhiethotscivattiis )I ile folhowine:
 

( "I) recolrds ilieas'iiellienis 

:iod 

III 11,('ate
 

( )pel- ( 's 

id \ ilk'llltk l I.~\h ' thIml :111 ' rpo,1ldl-lu111 (it Ilm -

III, Illkh llL',lli-, 

ClIIIIIlC, Ih C I t']li-l \\-l.Ch111 ll.
 

lim l. ()I) I L-(1I ml~ll ,tm evilkincue 

I)ilclirider beit. lie diiCiu 'it-ilhiil CsIih­

lish 'I eliilai ,>;iIt);1 :1 lie s ii pL:ice :itbccl:il \ci 


, l1uiiiC di;it nt llies :iIC tic (L I\lie iill vistit eric'hoplcr',lir . C3,11 W I<lCC ic~ ItoItlliIIMll 1h1l! l IdCli,.lCS. 


u I, tthsCive ;lie 


iil \v:!cI wlicle , cIiie,'leei :ach
 

reeCivC \\;lItl Ieisiii disiuiUiOn
 

c_'liviiit ntile. 

i chc'h hitilt ili i listil i li e walllllli 


,liiwiii ih ,Llic'ci ,i Ps l etln die ei .
 

Blie dilchidi!l. nlhtcil[lie dilecliui il" ile 
isl,;iilche is,i,, ,espimsiblc lu al:iiciilE tlhws :ii ihe 

c0.tiltl itilit mi it lie ci1iil licidatlcs. A sample 
,
ici i shect1i p:, ul t i eIVeiI ill hiuic 

. Il lieI''iiil C(lie al woild
lieisiili ;i Ii lit ,dvi 
i iti tCI cililtie UCl !% Is cililte I p ci tliuil. Ilie 

:.oniIIt) C3l11
he 3dtlIuiCd 1)\IA10 111iiliteiillu i't uI)  [ie¢iJI01 

tI (lie \% ':liii liw ,t(21ii il tlic . a \w lI h,sliiChilig caiil 'l il olilc lC: Ito ilitillici. 
lld 'ICclliitjini! 1 iILC i, iicCud . Ilie dkip ieliCi vill 

scheduile %\\:ill ddivet ics li -d (I tlideishitgIl it) I)itchrider's haindling of w\at, r orders. A water 
tile lill t lie ;uie!il.,li.Ilh-, tl[CiiiichiIet.icicli sld l ' acI lclivc:v ildelrorIrc,liied lui 


Idlice will AL"( cItuiliific llte.>, li Ctiiill Iiti, ol 
tilt'-jiii lic itii li h Tli CI;iii . .,. clii' ,. 

illtle livCict t)lII c i C llei. 

t i, to;iI ItIhi ii hleid, will ie-- iiIcitcl 
iicluitc Allliteil, ::iinl s. 'I will heca!ir lie dildcliiditi 
lilt--Ibeilcu Itmithe walo usesl.1iii ihi. and 

dhltne' o ldcliveiy tider. The walel olrdelslilhoulid he 
ci tllectetl cach d:iv 1y (lie ditlicriiclei io the 

I)itchriders responsibility for deliv'erilg \waer. 
'[ dicliridei meaSre aCd ideliver waierlie intS 

:CCLiAI ill the it1111i oidCrCd i\ tile Iillel 01i 
nioilh and scIhCluled by the dispatcher. l)eliveries 
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sl Io ItI (1 1) e i.liecked :111d k:() I I C C I C (I 
,Jhlllld hC '.11I)WIl tilt tilt' %UICI IM ICI 

calds. 'IIle C\.Ici hill"'ll :11id 111111i'll I 1111C V,ill hC 
kIhSClCd itld 100)1,1CLI hN IlIC olik:1111LIC1. 11W dill'll-
lidel will ich, 111c 11111c ill Ill file 
1111111"I ill lim'dih \ lh lll% %kh'.11 ]fill h\ (I-L, 

(I it 11! 1 IMC',. 

C1.11 el I L. II L, I I I Ill C I 


Ile I 11:11 ;I I c I IIIII Ill,,
la , C I I I I. I I I d e"k-'llal cd 

:11 CA. I Ill') ill, llldk' 1110 MAill CA11:11. LOCIA, illd (Imill". 

110 111th l '.Id I d l L' I I I; I II Ll1 :1 iI I II I I I I J 10 . I I ICI I 

C'M ld illtol, Illk-11 Ld im cil.\ m id file m ilt"Ailt (if 1 lllkl tilt'\ 

sc I % C 

Ncm [lie end 0 llic, icl_,idat ,hilt ich (h.\ . tilt 

%ule] Imi"Iel "hould [lie a I v I m (I c I -,I I d' collel.A %% 
hoill life klitchlidel.,. lie ,11(mlod :11"i) leccive :1\CIII d 

101)1)1 1 11 1:0ildit hill', (M Cdo'll I'C 11. 111MI(Ill it'll. hC 
"hould 111:1111t:101 ;I .Ill o jwl ')mlal "lliveillance (it tilt, 

CillMk ;Illd illdill',, II(I(iW_' 121MVIII. Clio-
',iOll, NIHILAHIL' (ICtCHOMliolil, CIL 

IIIC \\ACIIIIJ ICI JlMlkl lopoll it) 
the cential ollice. lie limild chock Ow \%;i1or m dcp, 

placed Ilic pi evim r, dn . mid 1) 1, I 1:1) 1lic k%I I , I 
Schedule \\ Inch ll:r, hecil picimicti 1!mll IIIcc m del". 

TIIC Ischedule "hililld hc ill; rcd I 'k, L'I too I III, ditchl ](lei 
111211 IIICOI' the ill 1,11 l1.1\ . )t\ 111:0 110Ile L-1W Ilit' 

celilml ()Iljcc 11cl)(Itild lCPIlI ()It 111" 
lot the '111cl )I fill, lliil, ilwll klm qw i. Ilk. 
-dilluld :ik() 1c:1,11 \ h.1f III mlicil,111, I, j)IL ,CIl1I\ 
"ClICLIHIC(I Ill Ill, XCI. 

Di"patchillL., mid V. M (A ACOmilling. Ilit, ill, 
IIACIIIII ! 111,1 1" IMII lc "LT'll , Ilk, hill 
Illell h im lim i" ;!Ik. "I I I, C 1 " Ich IL'iI Ilic d i ,pll( 1101 
leceke, [lie IJW1 mi 11)(1,\%!ikl m:licl 
(IeIIVTI \ , I I I'kiI I I Ilit' 111:11111 1111 I Cl (M l II! I L'LII I I k I 
I]M\ ') :11 CI I (',A, '1111 Ill I it- "\ 'Ic Ill. I I Ik.' v. l I ,,I 
Icctlilllk llll Ick (11 d " A l I I I 11111Ill Ill 1111w Iilkil%id 
11:11le t I If (k (ill c'IL-11 II I, I I[-,(!I , ;1ild 
101JI V()1111110 dodl%Cl jcL . 

Ilie Ii,Ivlk hol fill: ( i-1hilklIc \%;,I o..I oil dei'), 
estilimic "mI im_-c 1, '-wilpill I h I\% it I ilL: 

'Im l ]III 1)()iil I 1111111(,Ijll I )IW:m [ i lik", 1, )II I lie 
CallA. 

Th C \%'llel Ikk" )Ilh iillv 'Itlik.-v klill 111.1iliklili :1 
Ick-old oll (kilke6es to O:Ich \u lol 

LPWl'. The iffiL'All(Ill W;l ICI IALI I1 SlIC01 , JIOWII ill 

Figme 3,, nmY lie used 1() keel) holli I current 
k1l)(11:11ioll MILI J IWI limileill wool Ll.Thi" illk)[111,11ioll 
C(ItIld he thCd Ill J-CY, %Ult,21 IM'Xd MI l 
%()Iilll)L 0 dCII\CI%. 

A Ii \%,iwi fit m wm iom will be 

kmilwIlCd I'\ IlW l:II,11I!IICl . ]Ile 

ilkk1l \%Ill I)C I t11 1 1' 1 It ) I I I C l I LIY. "C C 11d ! VS 

Ij I I I I I I I " cal: I I 

d ilk Ill I'lci ':I, It \k. ck l, 11 Ill,, It Id I (lividcd 

htj Tl! t ll I)]III[ % I L I I %% JIWII %i, 11:1L. I I tI I 

L', t' I 1\ 111"11V\11111d V.111k CW III IlM ll" 

1,11111',t 1 1 11111111t I I I w :Is 

(!-'( 1111 .1 L 1 11 H l I I If )-111)oll VlY k :1', M d l, AlCd 

,m 11 it I I III, 11hi, 1111, lit-th lic --, i 1IM 11 I 111110 . 

c Ik'LI II I C'. I I II I Ill 1 :1 1 L' litill IIICII 
it)l each hC'll 111,1 1 lit' I,,,, II 1 111,111 1 , v, I )11, :ill 

L.,Alt -11,)111 11111i'lic lh I t.\ Co 'it Click Ill (11!CL, 
hc l I ". I I I 1! 1.tI I v, I I l k I I I l 1) 1 c I 

woik IW(l IIIIC (Ill S(Illdd', ;Md i)IIC ()It I11C."LLIV. 
JI Othc[ 111 11JCIIIJC 1', dIIIIWCd m) 
CJCII difJlIiJk'I \W tild 1111%C 1kc Ch-'111-1101111 1 \kllli, 

C;11,11 IIC Voltlld 11:1%(' OII CLAIIIVC 
LLO", Ill'! o'ddl V.0A . dild ()IIIT C:h 11 11MI V.CLA," It(' 

I I I (I hL' 'II I I%12 J 1 :11 11dildl­

IIL!,'l \vmild i.ikL Ili,, itcl_,Ithi m in il L,.i( It Jii I No). I 
ki Jw I, I I )fit wdiii, ,hi 1( 1 I fit. Not. '. Lin 

dill I . t I(I'll I p.m ., !I I! lh c \ (I. 3 
"11111.11''lit I p.iii. [,I midm!do hic iim \kho wiiik", 
tilt, -V * "hill ,it hkil \"I,. I S 11111(1,1\ . v'm l, , file 'X­
"hill (m hk"ll \(I. Mid file "N" Nhilt kill 

:1% 1 lie (L!" Ile 
"Ilmlill iw 111" hl, ! 111L'Ill Ilk I . , HC 111:111" heilq 
Pwlllcd 1, '1 111V-IICI 1111'(Cl ill dISI)' Ocher. 

110 M ll lie il ,Ilhhlo' I'Al' ,Ihlll', ' !Li- VCCk 101 1113CliCal 
Ill 'CiVICL' Il jIIlIIIj_' 111I'll Ilk'] Ill jllc C 

Ilit, dii,'h i id l:i v.ill )I)ci tic liim I p ick u p litick 
'Ilid I I le ( I I I L. !, v,I I I h e Ifill ct I I I I II I I I I I,I s I ,,, b eing 
I I , I I I C I I C tI I I I I Ill I wilk, I idel I() the IIc\ 1 as !he Sh ifts 

11 If I Ilk pc (d k overa"C' it is helieved illil '111 

v"i1cl cAll he Iill llctl oit Iml lit I'mid Al walel b"'ing, 
(ICIM -1L'd C;IfI bl.' ClICA t'd ;Illkl jIIC;l1,jlI ell l\ViCC CICII 
d lil I . IIW 111:1111 J111,1IllC,111;11 Ij leljl , C:';i b e 

L-11CA cd J1 Ildmi. dC\1Co , 11) dde-

LIWIlC %% IIIIII)k tllIICI I'M 

Irrigal ion I Ile Clillic Ilell to he 
p l cd k Ili%ioled :!I (I t head .11 111t lie al ea that 
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Ile Stireiiii 0( \v .r ,.Cii] hlig.ie if' ritkiled ill (le ,lI,; . hduled. hii tie wa er u:ser ;iking tile est \rill]eCuL1,0 1. L).iI cc., . IfIc;c.0' t ,:t ~llt I,c t_ I")tI iII I IcIi ,ve Io lIj-kc hiS+ ItllII ;i'tt.' ()tile[", :.Ile. throlugh ,w\ith themloti itt I() I() ,t'it , .lcoil.el iiil dell\'er ll1 iti1,0Ii d 

tt liki -1() dl,.W h,'kl C':k,.h .'4I h,1 LIt!, :[ it I I ,i idiintnIl . illict Ill t,: hi , lk 10 ei, The [0t ll) ill Ill:iti(il I tlired l CII 

dI ' t" [Iy I'(1 lk \ -Ill hl" IIII HC <Ctl. ''I l l,( ) ih I l, t'Jdh kild ,.l 
',.,.:+,lh I i, c. t~ wi,' di,+: (' i v\,,,t l, h ,. >( ;,( o ,. 

[e ci'l II] h[l C l;+1:' l:lc tI1'':I \ 'V i t. +, , l, dd jlIt ) 1 N ait e o filt e \v'eit , ~sef.i l 11iii .. II11 t iWilU .I I I k it.i i .' td lltI 

It 'W% ] llk. 0 tI IIh .11 111t I I CIll. , ,% i t Ic;it (2)t IIt Serial nu iher of'owner or user.
ilI l l I ll 1 kll Iqth ,. I ,,; l 'd . III Iti t\. ),\ '"ICl 1. Ilh e. 

i.t i , c. i,'I' l i ItIi t , . ., I:i ru pli (3) il i ll , laterad andect (an s turnou t.
dlit, d.i m\" ]I k,li 111w..II1111 .l l,' it I wi.c,(" llicAI 

fV tIt -SI~tt,~ ft., pI. (4) SiZe of irrig:tion head ill cubic feet per 
seonqd. 

't)-:,i.' i~ ,I 111 -. li: heCadj rlt . 2 voi l (5)ui <h 01 Number of'jitihs t0 he iritC.L.
 
e til C\I i)-;, 1 0 l li l ll
tl . " I Id l 11 itl m ) toil
 

ii),l . It):iii c ile lI.to t, '
: t h I mtiIu, All lil i t (0o) l'istim;ited lih its of tilte i .
 
;Ile' ".chic.[u l,+d ;I, ,h . tClLTII1 (I I IIC I %lt.l.tI l
\. k+' I .ItC 

Se>,.ci I i :il 11kl[,, m t lie iit i l ,I Ic;.tt . Water schedtile and not ice Io Nvater iiser. [poin
1, 1.1C ilw T11lihlci 'd w5111 et>,. [l,'lI*itJ I , IT l. c tCM'il. iccil)l (d tcl, N CSIc it d._,lts elies and 

lea(h ,: 1.1 d Ill..: It 1 ,.,Ih.clk Ik I Jci l ,, icli,.,it - t Ie tld l it i l t;iil i li he , t liiilshed hy etl
ill'-' Ilt. .l, ., : 1, 1 li tilt ' 1I d lCtI 

h,: d P,'.I li' .I.h i.! \Il hs I ii', the 


I, ll u1 :' ssl ( titllto :it fi'll ll,A 1111'1:Cll ill I-,e,m ih i a tdich­
c , Iilil, IhS'i,.ii'lc ild it t l .t ll hile dl,,i c le a .nd 

OW ,. I,, tiltuI.i,lull,. I1 ii ii I. l tt o, ll h l theed)1.C li d it.tle )l"nilv 

l ,',.h itor ordi r. ,\II 111(idei, wari,),,,l...\. til I cliill rId' l ill ) lhddilt,lidi t he 
t S lL JIkilti iI. 91tt 'IIti],.h , i h t ,iiii t I ,I.kt.It ti ,,linn i eacI,'h Ici Ia r i ht.alI,It 11i i . 

lit I!)C (t'l I t tIC I I , i .lit:. i hiit 10 1el:ii cods"C illAI I CIiit , l1i 1titiBy the11' this­
'i~c i1 (l si II11 c l e ll iA i, t l Iiiii'llijkloltiuisiiii~t i.e,11lkC(Ii i ii li I I Ill lIlH 'I!' h l eII eAi lilI. toI I 1 )lii h iIt ilIt li Iti-i i llll il i ilischIl l cssAuIIe l c i ic :ll t anhde 

P Irio etliiStdII, IwI r d l I I I IstIIK lc I Waler \tn >i,.5d Ilneat.. i Ilit, c¢ I ll le nid 
,,\r sj dild ', lhl., .t hoil .. 1ac indv 11itc tit 1, Will he 0 'CIii,.d 11Vii lt- di chrisui

II;IIlSltllII l (( It lh ' di!-,l:1IchCI w hot >,IHIi iccL'oi. it a.n~d
IV;lI C1t 0Id 0 ','-. AlII miICtI, IMu V.':I IC ' dIJhIlI shall keel.') ll +'ik lm~ttc i'UL' td A)l ()h+)ei.t Ito'l's kLkel' 

IlC I: li hvth Wil l, llid ClMt dC uI, ,+ ll,tiiilw ttlini , lile iie -, t It,Of)iCkititl h(A l Ill,i I 1i,' ICgL) +C,-dtI', I I cc m I",,\villI he. [Iii it) C iCi usi .,C', t' Jh:. vileliel The,;eI ccc e+l jidt Iecor(IOL iy ItIlte diS­

,,vht 5vil l ,p),SiH: J:11 )II) t, h ' pit I.d m ) kit l 11th l 'i it l il o.' 1 It.h : I eIu i>c ici iccrllIM)M tt 'll i::,.'! Jilu [lit v' c! he tilelhm i l tll ti 'IJ11- I sisAtl e h1,)+tu_>. \,.' : lu' l !;ps-ed liti le,. and(. tile 
,) i k 1:1 ,.h :. ', 1i ll ilnll d I. lht. plIC: inu t tile ;JveIt, , A l[ ,,,,:itc l ; (,'l l , W.ill he uised ill 

0)ldLt.1 :!I II]!i, litile \Vii ,'I y I;i,'ii l I le_lh t_ du n file,'11itel Itlil IIIIgl Il,+ +t tCCHJIiI-( d,.liTICLI. A~hO\ ­
, ,\;t.I ll :jIv;Jtllk. hll\\eCT_ , 11 OW. \%.lI M.'12 ; t I t.micet'l a Iiial I(),Nc \ llI e II1idC CVCerI;,l.b%'I WheneI 

_',1111 he place.d [ul l It, 1101tl1 ()I \t.ldnl0 Lh Y Ii lli. r11t lellle llts l't aim deli', -i.s :li, illtl ill ti1e 
fulh)'viiig \ ek,. t r:.iei ctitlt, %kill l,' a,It )tICl ;Illd latelal systeI above IL anne. s tIurnouit. 
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Figure 2: Canal Operations Comparison Shee! 
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AFGHANISTAN 

~2 0~AND IMPR0VEMEN" OF IRRIGATION 

SYSYMS O iiLSGANSTAW 

II~zNILIL [121 irll, Ill ~l i ,( INil ILIl i'ik, I]( al-i i cILI Il IicNh\lwou l uI ll' IhLilbILwii [ll a1w
 

LIIlv ll y owLlIcdi LlI\ il l ll hl hoII! i toL~ll[Ilk, Lle:LINILIL,elc ol ,\IIIIll [II i li l i LNCllj"W llh i Ihec
 

" vLfiicl; i t IL[ III '0lIWAl . IILLiitL; iii.kIllt I LiLILw i cwlj 01lv Ii H i l 21Call 

I2IL'Ii I Ch'~t. . il 11 I~NIiILI I lI I ihIllk IiI Ii jLjLLtLIl I ll 

IlHNlIIlil~l I .2 1 lIL[ I I . [WV II [ILLimId iII illi l Ile-I diJIo httkI11c [~l i 

would ~ MH ide ko I C1iI~ II, I 11111111t ilIeee;.; II priCIe I rgof* ~ iI [Ili lIl IlIV ojIII: I hC 
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tinl of tile Iliibe l ic -,ll i l uliuui1! p ~Is 0II uut(2a-f~iull Cu11:ulS 111d c I'CISt'tiIu 01' irrligaitionl 

ilXX'uI i p~I i-illI Itm l tIK, ciw l' i iX)). l')c llc 0II l 

m iiui'l :ll 

t] dlj.oks\%t ii~p& iaui c ,I m( L il lul l Wll 

I~tIIiXL' lIl'Iii~h~ II I -: 

XXALI II~t~lIjfl Illll 111 IL 

hI~lE Luululul (1:1 IIlI] iLll 

lul'.Ii ii:LI' (I 

O:l1 

hIuctom t i ll lu 11 I iiw ' il I ~illIil 11 XL ik 

thill ~ it ~ltII Ip> 1)111 i t hi ul II Xl I ~ 

the ile~u lolkm ],11.1,;I '1lh~" (.2) LiuIludiile i'k 

sulo%%rllui~ IIlI1), l! 11111 rI,,\%ill, 11u1ieli: lIlLI uiul 

Ie utIIIL'td d dlll Luil l'itiLIl _* illI! lhii~iu 

t~ul~luh',II ~ lo 'Xl h ~ jljihi luljll01t ilIlt-ilhX 

IIXX'c lil)5"( rL) tI ( il lie loI ltXI t.ldI 1 0I o 

dliil IlL LICliLL ulLLLIISi.] il ~ ~ tl( 

liii'd LIisil!ILii',tllphlwi jIital e alo 

l:IC Toi IIISILeI I l Ll l s i/ on leIitaral~ cxaer 

ll"l ul~~a I idttSI giu1 euiSh'"'( XlihhIIlll uld 

liheelr ishLu XX'hI11~ll ejitt ofid l' ill It il il XXj"Impt 


X hlE 1,10i (ll. IS':!C ut () ll XX'ileul canlts,
t~l>ulu 


euvup\lh~ild IlL I JI i t lilitl 1;10 I\~~j ia 

dsijuh u. iuiwiuliI X'lel IVdlvr i)CS 

L'X I\ lit IL Ihi: ill l ul)(I 't tltlt)lki 

ll l eu !i2 III g 


1j t :1 10 11udlcreiul uttlcii hel SIland~
 

L Ill t Ih)Luurh Ill ellJ,1d iiu lll iAtICealli 

'ltOiltr he 111 

s yutlzn atelni og ltbns 
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For i ':isimic efticiciio l Lijid 'SQ mtid Im) 1prioiily ' lmild he LZi\eln to tie develiopmenL I o 
eI()Sio I I C( iiiI d I I p 1,ws ill stce 1) :1TIkI III I N Idc j lill Cc~ I C I -Liliju \tI i id 10', i 1112 (1'IICle cCesij 

pi (Iii cco I ' m , c I t)ti & IC l lk 1) 21 TIit :I I ' I I.TL'Lc \ , I I'l Kll ijl liti m ()I'Cll;T c 

he~iCC diiliii. iiC dsi~ll II\ Iii Iidi t hiii' ;.ini p(il '(II3S1II0.Na 

h-ITl Hitt I 

hell S\sillcte. cyl~ill it iliiljilL'Ti mc11 il ' CTTIillcpN E IION l ~ dffIe idL 

nireAll td l l T.'.\ile idn1d t ellslilees IOIi SlMld elllret\ ;,p~ 1I Illlc l cl 

U c d ll ib.id li t,Iil T. ii. So 

TTlSiI'If iii lL , li;ilI thud l ilc SC'ii illi Ti
 

Ii) I ltlL 511.l 1e CilillI itlI'\ 11S tI 1 Cd(jI'tii11" 1 1101SIed i
ht' Iijijle ll ITii 

liit litI. l i ji\ 11 TTW'& '\TIIL 11.II Ci 

titN ellllL' iiw tii iiitti(I i iic I iiill TIlSwliol- ' ~IiL ThiT-LIi~ TIS;i 1W,1ilTILIi IllsJ2!silI-

IITT ~IL ! pl,\lL ll il iM dill I'I'mw iI iIl tililti \\~ ll C IIjJ,Ti LS i IT~ iTI ~kiTillilil 

iC(lllls. iC 121l Il 'ilelk:iI.i STllI_ STIL lit tilhih 

http:II3S1II0.Na


223 

IND/A 

PLANNING AND DESIGNING FOR OPTIMUM 

ON-FARM WATER USE 

by 

A. P. Joseph 1 P. C. Gupta 2 and R, T. Gandhi 3 

SUMMINAR Y avail:le. Tie irrigator must he lkittiliar with tilebasic 

luiiiiiia iitl bitt l l i litrigaI ted uwieolIIre. d lieshould ben ldLh. ig i2g, h k thtiil~lhii rIiinilC'ls anT 
:iistcivati d ill : i :sl)cts (d (lie pl',ultig to cet the 

o" tiell s well iN IIIil i iI walett,;vslell II 
applli,':]Iioll ' :11Cl aI'huvinit. i I II\ilIIIIIIl l' the)If lI :111ll, icc' ,sI\ lol lii Irum)[] vstcill. 

i with \ % lp t tp Ut s ideredt2Cc oti(tiilC iitllll.5 tth tti mitit oui-tf iii Itei HWlie tC utu eIe dIII Itoll e iico ill 

'lIle i l) itihxitiii h - L llI iips iI5itL litIii CtlVeyilce all/dlhe thigititu iilliItIttttiR l ill)itIiIi dii oitl tIh eiiipN fhs l cishapiiwp sii clievl . itetli­

de'sig ed titeet l , tuiinitiilt iJc I liethto Ihi ;i use tif heih 

ete1'tN(fXw'elcl. While iii itdltil 
 Wiler supply aindtli,hl ie cafijmhle ic vcl Ihit aii it :Itt 0I i o itI'lops a hl , eiiili., , , it is d iii hultiiui Setil l ti 

:Ie thel :i h i t l i lli tlI u t de i il. It i s o il tl i li c p li l lliitilwcessal)' illpllimiil to iIlloolullli luImiid- f lizii l W icl l~l~g;lCllhave dhun riseo i' u i' t 
we lllcusiettiluiceliieN iice lie i iiuucliltI iete h t iietei a t i ixhl td:dtse

riii iie(i tudittice.S oilt litICudfelitues 1101 SIpiC :1ing of filelidd illv;ilioll equilie 
 niit or ut t lie 'it ifiti foott 
w l is i t is ilCii,i i slIWilll.ic llvLC,!IliiCCi 

11CC iii di l ui e lgt1o ilt, Lel o l L i iIh hl ,ige s i ll tihlc lopp)lhave o to ,iil (lhe tiihold lilliilll srdIvtie ao C.il olofl asd li o laiIIIIif 

1ac. [he111 igMlo~l SIIIIllle SSix
1. ih, pi i,,i iswValei.T 11I~ Cc 0I)Cuaili Ch 
2. ,,\ki<ti Clliim ,li ' l .'r1I:tlli1imi) 

.3. trrigation \Agriculiture, tl!t iri tit y lie applied to all parts oSl ri ilit, %inistry ,t I ttd, C.I Wiier I:m the 
& C. (t)etariitm (ini ricft' u ), Ne.t,Delhi. field Is it is nceded. lie moust be as aware of the 
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maguhilude of1 the hawss 2s hie is of kIeiinigaitiuu ithoe munuaemiei t actices mici as preparatory 
(),11ucv.Uny11' kccpii lic two ill iiil;iL'cc a cultCIit ill, i C t11ICitili/C1 letj)SiCiiiC,- uivIoii 1i01 

lii Alittan ic hlidllet tic c ill Nit Iluse. t li''., Ail 14 Ci.'l 

its I, Niiii ut Islyti . Ilcjiuket'-i INiil: k 11 Ij 11I C lo lc n 

ildel5t~ i 15l W M1tiIC l\NovI ililltl ILii itucal PO N N, ' k' :1 'I J lI ,\r,,I 

julltionJ (-!lic(5)olll 1)1tiii11 O it watet aplicaion.o 

IIAiw1 ll, (1lillilt (luii i l li t Ill 1-hei lile" kic sis iSs t ltlttil ciriu o tm r5 

mltelt~tll 11th i\ l~ N\Sttlil tit tis N jUSHlIC11'hit Jigll .'\' liW %sti tlpcl ,ill~~ll' li 'Il O ll lio'C 

litel til ' t. I ipiit at t e ii'u ti te itkl,1(isc Il 1:1ii c l l te It '1111111111! N Il bis of lt 

mitliiil ii' IN: nIlc ilsts \'!itsi %uilsli l I \%c:I\, thau nt . (4 i 1ptIsit i110 lmiia CmillpliX' ick niuhts ona 



I I 

llla ()CCtIl wilci: himig-111 tilidel intellsive ill I"all'on. I() tlik, m ili icvmd I() the cioppim, patterns 
Olliel I"pecl, Alt, ll.t\o 11, Ic ct'll"idelvd, mid itI1! :11it'll r,! I iL t, I I II :I; C h C, I ;[I ited it) 

I) I - ',C I ICC 1 :11 k 1) :111 1 J I I\ slick it I-- :!I (%l I 1 11 IIII'm ill'.1 I I I I I L' I I I I - V ' C I d i 11" 

C I I k' I 1, I k L' LI CI \ I i C 11 11 1 : I ', A C1. I J)l ( )PC I vm let ic" pi (IL'I'i III I I I III( I I I I I I I I W Ill 11)( H Id Ilk'C ()I 

di.illilwc. 11 Ilik, Lrd h:t lot hC c \ Ie II I % C I I I I I ) C LI t I I Ill cckiml Ill V-Ilcl Allilik 'it i(III Im" , milc Ill it,
 
Ik'\ c!cd, J,:! IliC111:11 !Itolinkm w he p'lld li) IIIL life LITHICI lckjtljlc iIpI()khIc ,kicillllic illimillaholl
 
dopill !Iid Iho 11;wIl" (d thc L.'(d pm)l, Oll pclimllc ll A., \ Cll :I,,
 
1111'0111C 111,1\ IMd;\ IIIC CtOllo)llli ill IielkldklillI L-CIC.Idil-',
 
IIlk: tljvl li ioll.
 

A \k(,Il "lldked ml p1l)'t'i'llil I,),AICCt 

All II:Is Itwd it! 11)(1,way iIIImIII;WwI Ill Ilic , I ( )ryilil ', ImI I cl 11 mlil Act%% 
(0, CITiciellt Ike ill Ilk' it Iled ItoIII Ill HL-11 ill ()ill roqml Colcill -, 11,1' 11 tel L'It11c, bco'll Lill IwIlt.d. PikllIMI 
Cmill I I v. Sold" wh icl I iIe hea\ mid cmilimlatively 1)1()jck.ts mc ,ct 111) 1() dO dkIll Mid (IC111011"11,11C 

\\'fill lit) I'm dlilll 19C. W31 Of II1AI1cWCIIICIII M '11111(111C 1() ;11,' \\hCIC 
ll lvc developed wjIcII(l'-'uiIl1' mIkI salillit\. Illis I,,tltl dlmi ioc Ili %%:Ile] I,, Ich. IL-tilmill'-, h-,, V.dIt'l Me 
cvCII ill smIlL, 1)1()IC 'k :11111011211 NMI sI;IVCV1, hem ,e lcc mlllm ldcol !()I I ( 1; 1 wil \ 1111 Im(lol.\ 111(1 

wcl v Cmilple;cd Ill it I cm I'd I I ICI I( ill it' t lic pI ()jccl t )I he[ C! , y" wit 11 hwh 11 1 iil l t it 'I I I ('(ILI 11 11 

t IIC (Lill'2CI S I)Oill I CLI )III h% I IICIII \\ CI C ii-NIM ed h\ I lie 

I : ! i I I( Ill :1tit )]ill I I ICs 1 It ' 1 C Cl , ill the Ilew pI (licc[s l"ISTRIBliTION S YS I I N1 
ih ii iic heim! tA cii ill), noccssm piovisio),, is iwide
 
]()I JdVLIIIAIC I(Ill AII(I klild Ch,"SifiCatioll
 

()I' the cmimi:mdcol :nca.s hel'Mc desii-mim-, disni­
11111ioll MILI diaina,,c Necessai y lechnicA liml v'!cllls ;ilk, IIA it)l 0 1IL-01w llit h CilloWilo, ill 
I-UILIC-N till tlli', I)IIII)OSC 1MVC hCCA 111CIMICd walci Ilso. \11111cwil" hcl,,I mlkt he t-MI"idCIcd to 
Jild dI',IIIhIIICLI life stACS. New 1-in).jects aic Alld 
:Ipploved ofily whell [lie soil suivev is included as w Sv:; ICO I N. I It(' 

illie'nal Imit of file project. The cxi sting piojects aic C0 
1011OVed Mild ICIIICdi:II 111123SHICS StIl',"CSted 1'01 I-C-
C I a I 11:11 i co I I ol I 11)e :III'cc I C d :i rea S. c I ( Ips, c I I I I I c I I k I I I I I,I I I I I I I I I I sse s a s 

well 1, I'ICIkI 111111 he 1111t) ACCtoulit while 

CROPS :Ile d !lik. 

\\Ilh iilc Clp:lkil% theill C id CI OI)S, 
lijbits, 1m)tille Mid crilical stages of' olowill held di. )IIjI1,III()II illChILIM2 ChAll-

IIle 11:11 [Ile (11.11,111011, Q10\011 

1:1! Cil ilitki C( Iisidefmimi \%.[fell I-ixil]L, the I Ck 'Ind coWIA "IltikillIC1, C:III hC LICSil-,11vol hil the 

i/(: (11the HIII)MIt', Aild the ',Ile &Ille IvA dommid Ill J,'kMkImi-o \%iili the 

'llic kilim lOkILLIV(11 MI'AIIIII)M C WC (d WJICI, I);tItiCt1- II\d-JtIIICS. iICId IIIL-CIIJI1iC'- ',011 

Iml% po:ik c(,ii, imill[M' 11 ' ',CWLII it IIIC N\ NiI'M 
it) Nwil, cilicik-lit1k . \\Ildc CAcIlLitim, 111C 1!10Y, lic-ld 

im eAlIM) 11 I :Ikk) tO 110:11 Ill IIIdjZS I)ICSCIII (fl Ildd LIP)IIII)IIholl (it' 

timid thc koy, ,, Iii'll '),., M Ill Ill W:11"l wllcl ill [lie illiumi'm pl(qccl , k II(It 

11,1111Wk, tit-'Cj) j)CILOLitiOll \V IICI diSIIihLIIio)II \%ithill [Ile CM11111:111d 01 the Mill­

ilr,, Ilcid, J , '%dl I'lillhIl. 11 is h) 1:11 'wih ICk Ilic illcl IImwipcilic 111 lIllmig 

p1lill" 11:1\k: 1.) .!CC0IIIll whd(, 111CHIsOlVeS. 1-111', 10 ,tllt Ill Iicl HOWilig I'10111 

;111()c llilit, IIII., yi lllttml (d ill lAltim) [k) Illc ml,-, held (() till, TIo,\I 11%tcl L!,)wll. v, til CmIsequelit 

It, ho, 111111;llcd. ()I SOHIC IICILk Mid IIIAk!k-ojIIJIC illiLmli(l1i 
()Illels. Will) Ilch pt'w dl llihuli''Il (lie vicid pol 

Ilicic k illsulliclo'lit kIIwxlL.-dve (11stlil-walel- lillit oil \ alcl 11.",!d I,, Illcill­
phlit ICLItioll"llip tlil(!Cl the vmi(Ill" Climatic c(Illch- (it], M- vmcl dkiiihillimi, such :I lltl ltiml illit!:iliow 

Iloill" Ill IlW cklililll . :111d:i L!lc:lt kICA of"tildvml sold It 11:1,1Occil stico'c"),J01V tl Cd ill jild the 

C-Mditiml ;illd watc! pwiflems have w Philippines :is also if'. soille old illicatloll S -Stelils In 
he cillied mil hCI,0,c recmillilell(kiliulls C'm he ,ivcl" India mo heiw" 111(lic widek, intlodUccd. 

http:1)1()jck.ts
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Rotation w,,hedile +, Oni which \v lel., i, distli- suit life mctho~d 01t i lo d ptd ee to f 
hult'd If) . m i t ' t+.,.wt. tf 'em [li ' l lt'e 11] I. [ fi l L V l 0 d io .St:+,' 1, leve fie lfe 


'UnISidCItInl., tlie CWl I Mi~l Chllut,. liclik Aw:i tk tJc d iiio
i), th10'N rd the tlife ,houlhd s i w il(i 
ic+ 	 ' , l lt lim l itc l\:Il sh-, lt u ld ,tich th :11tlifelt ttg , alt' . kitt I-, fit [+t2 lt,, l A I 11 

p uit ito lll(llI ttllt_ l ,+ ]+ Itll lt' Itl il ,[ Il) i+' l \ ;klte+l 

O 1 il ile+- :M l uq ;I t l;IlXt'l I jiI_ L c oi ) .+~ Illk '. t (! IJ i 'Hld l e ) 

2,,,d Ifl+l, Ill IMlI 'mm 
i lt I: 1t .dCL;,+Ctl tI, A1.()l [Im + tl l ]t i , \\.AtC, thic litdld Llk ()+ he +.IC. I )Ii 

[C\, l IC eh~ i,, 1 t,(1 ll ('tIleII\ Iit, 11!ltCLI,IIlilt '!,+',t1,11tu ,"1,n "11(lht m l )1 a a uld lm 'l l e h 1 1, I l 
\V; e CcII %T :lC¢ I,, \\'C.ll 1, l' ctllu.t tl t l ll it% i 'll I 1 IIc m Jill ht k ~ d w r \ AlL\'.+ k+ ltill ,i ' ;Itlt. I ! (i 

-Jlud dkI I, M . \\hCt,. t l it! tu t p~tl , 1;h .1ld ",li, lc il 111 m ( III)Iu 11,1 lll lph i [1), lilt+' - t it h lo 

fl Alull t l tt l l d M it[' 1. LI HA;I ~ i', ! IlCe .,U"H II 'ilidzll 1 % k +.t .,+ II 
,k> lo t',I l, Ick tlIC', 	 tll i I t 1,11,'.,.',, th[ l m dll ' !fill t \, lhli.)tIII , Xl' V.(A l ! 11 lI 

111tlt! 1.1u.1111W.+ + [ i it + . I iltd t'Ig t,'ktltlt p~ip iclillk." thie , t \ l',t ,, l ;)I' 'd l ) I 11 1 1 ,) h 

nim l, he ll,'vilt ;\'l,.W thW l;'i.r b'l [ .I' 1+tCl,'L . it 1', Il~iit~l t ) 1 1I. II% t \ 1 

h c t lttII t tle cm\ l- Im ~ i! 11 1c ., 11 r o l 

i lt , I[ I l,l fll+\. l t t+ ,!i ,' I-,. Ill(' t+ 'Itc'; 11, 11 tl l I , . A 1 0 e d ! QI tCl Cl fi P I ) 

COtIIVC All(.'C ht.\ )fill (lilt, , , ,cd I 1Il'[ , at+ 11 1,t,- illL CI e I tl\ I IW jlil~l I L Ill t illi t'Clll 1' ~ M t , l 1 e 

CM IAti[- .1c1C Hit~ ll .a+ I'll\ ,ud]C, I u l it] It' It.dt 11! 1' l l A 1.1 1 1L rudeCI I.h i 

aie\ (h l1"" h\ t ,' u' At w i~t l' t Idd hi tllt(,1lc'\ +.hM.t11',- v, Itl th1eL LI lkI i tp II L 11; 1 [ i ILII1 1 i 

[ I ' %jlHl C I *1 l l",1, t.titcu itllM , . I.h 1111cl+ it > Im ,l ': ik,I [ il llfI M I tj lt+Cll , 11.idl i g e Id ,i i, I 

,,.LIV + ()I I M'elltm+. l Ilillld III11'1 l~ 1 
c] li ile'., '(1l il biltc+ It ,Jl tlml i I '\ll + i Lld Hl;Iclm -l~t l l ~l tl eq i m e t )Ii 

L1111itvIt t. IC ill c,++'\ e[lt1 Im d II(C k l e c l 

W A I CtIi. lBC+,' , lh,Jt++ t lc lwt.)l 	 IC+.\tC ( ICl ,11t 

,' ~li 
",ItwIt it )Iu +, Ii l d C C II 1 1 1C \ , IJ\C1IA II. 

x, 
c m ill[ 0 l ,I t \ i\ lI Ie l t I iIh utli ll I ,litill II~iIJIM C' IIt.'CL2 1q Lt i• I; t 1J Il II ) 

I.egisl Itive I ea -u,I a h ,. ei\ lI It't:I C! I I, i I L ,.. p I IIe - I ll , . 'I1 IC 11 It l j k 11ILL\Clef I) 

Ily la lietIjilt!. o icrli+,lctcd Iheld Chim uie l d i .'1i IhItIt- q i ll ph llc 

COtlSC lgt'+ lipltikl l_.\ 01'nIhe dlil iIL , it) ieuc!ct 

,+': W C t Io+ +t Ll t L I I C ', +I V nt cvl i : ! limk c , I t ) , H ! I l 1C C ' hI l e '. ,eC I L. ) + 	 ' i, Ofl u~IiiL: . A 

, i I
9k)leiIl eflllttal J 1'1;~IJILII", I t '.! I I l~l1C11 ',g l!dt iil IIlt~ttl 

in ll ll t~ n llA'. ilie.' I IIh I!, ',J%0d 

Illollt. lllll :1 1d I IL C C l .f l)ll tlllilt 


bh i te' quailit\. 

LANID SHlAPING AND) L-I-'IIN(G 

]'o l p Iklg)L-i II1k;ll WlA' + ,11 lAM i :1 llsl i III',in Iclt i , p eII ) C l a Ie 

b~esides 113\11iL,+ 1) 1 [I !,il l i 1tL \ ,alcel ll- illn a lice i 

lll<'ll I lt .'I 	 lI , p ll l l L nII l1 i li 

1 l 1 I ll t l-lili :lumilc illitile l t.III;lkI 1 

Ilh<ik- !()I Ill f l I I lio n s\_ Icilii c . IlL',d !pl, )p C.i >, : fill gIvCuI I Ih I l i11 I, i ) 1 1, t f 

le\veling, (1 ill( I'illIll L:il , ,it i H b1 l im \\'fle.l Ipl)lC;I- LIlk'C'.lto tl iC'iii !11 l 1 L:l m c i l.1 i e i 

Iit ( % tl , I'i 1 C ! .Iit ,lI ' c I -11 1AL", l l+ ll. ( w m il . . I liet :ij x \' 1 11i tl i 'l l~ _c 1!1 'II 

d[LII I ii' V,+ [ , I k' t +.C' II tt 11 Cl I1I~), ,1 11 11 !'AlMI', 


tt'dc' lcl lt ; d 
+ 

l I I.' lI I I I I , 1 1,+I l"t I I l
Cit 11) 
Ii "A'.h ] ' ,1l;t i . I !~ ! ' l l t11 ; '!d l ' . ti l +; i f c A l lk, l \ 1 I-A I t( ) I . ()S' W,- \ P C TO F R 

' uHe e d e d t1, Iltl '+t ! + .... I .i+l iI : , i !i 1 1' Itl - , T I k , ">i jjl kI 

ill I,, i ti '~lli c , t i l I ! I! ll ;.I I I t J !c' )I liltP I Iill 1 ! I1t'; ) I C t 1 h 1( d s %e% < l. -i/ C , dl 

it Iij'.jtl~ l -i' t.ll Ili I .. t i 
+ t ',11 m 11C l l i tl ! illlp if Ialil I 1t t' iII% 1Wh i2'c I l VXCI uCA I !, \ c 

lilt, t'fildtM h! ,.t:h !~ !l'illl ti' il lt. li !o ml illli.dItoll ,g.~m d~ tlle'tilm, l tLl ,, C c t i ll m h a sI;"u a 

tlml(t, !Cu I I I I HIill Ii Illl IA IIh liit (IIl 11 I C Ill L I,t+'I Illl ,) \.Ik tle~l \ , ( l! (1:h c f le i Iu o h vLII Ill~ 

Icm ill,,S Ill U i.':;i t 11 ,. I[U .l I1 1U Ah 1l IS(,t '\ l illt'to ( V %JI+ 1 l ()tII I I i aIe iCl ICt'iC I 1 1 	 , d ;Ittt I C COli 1tI(d 
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Unlik'll OPIp ati ti)l in ll lm nIrs t he ~lO n't. anld aW , ollcil bek~lcs, :I (Tlt'lillic'il Ih.l l llth n ill alid Ilor 
IrWvide CfI'* 1i%,C d~IJInH,C ''I (he' C\M I\u1, Vc\ J IL'I llit'HIpt il i tt I 'l, cslpckulaliA Iol ilth alili[g Sits­
is dI)I)liCL Withinit IPlt)I)C I ili lin l. ;lilt] \\i[hltl] III,- IJIllcdl HI 'A 'iit" III \lcIh].
 
adcj' IlIIl 
 I l] Md¢l~A, 


tlh~li~ll Adt 'A\Alt'CI AtAL,',I l ' I! V-,',~A ,u,C tIle' ]lit' 


Ad'" ",tIiI I'h CIIA 110 *lt IIIIC.VcIll 
d i 

jl~ tI) tIM,1 I!LId t( :'I .INLH ttIAClI\, ~lL-11 w letl tl c 
ICSOIIu'C an ll effoi: ,.l,+ I,.,t[1 t.'i. , l. .icin1,+,.,lo id Ilc c o l, O!.c, lacl[Itlt.' , ; +tuit ,.C t..;FIAC p . 

if \ 1(c'111\'A t.A\< t I1 (lilt' il~111)[1tt+l l ltttII landIlh,. HICIth, J ('1 ll11 l'i ll 111 t10 heu Aid ,t ,.,(d Il l.1 ,i'llli+ll ,)' ,.: ,:!d ', A It. A.... c illtt I L". Nudre d n ,J:
I)J;i I .li'tl II -t I q l A. ]t I),, ij ) y ,1++ Ilthti)111 1t1,t+ l. I l +H lI )I ~ ,itl ',[It IAttC' lt ll t I ! M l~I l~ P I i XCtC+-,S 

ntvth mloha", dcc' l ill lilllt ll wli. SC+\t.C IJI Iltk.'lt id, A l lll,i\ AIMA 111,illJIl,' It A -,WL'' )! ,,CC ,!' If 11 1. 11ll [ I filhe 
,IF~~ll.-C; AI ~li I.l-k] I ]' it( li '. Illc l alltnd Ill\ (1llt., Ulillt\", tlitk '",', . l 11 P' 1W v,C,,.:, lit Ill d 1sIaI:;Il

HIC 11 11Atllt 1111 'n1,dl I It .i l 1 ,1 tl1 .'1h<+td II- fhle tlt; lll~.' 1,11 I' ,it iJll i~W ()Im , f',ill+Id IIll !ll_:!,ILd
",(Itldklt.. it I, '.cn, It ,t, 11+ andci ~C;l~t'lhlm e tA,.' h i t c k&.11f>-t; \\t,kal !thi i '+ItIn .
 
HIlCIIItit[ J 11)t +el IIluim ,k_ 
 Ill \\, Itel ;ql)I) .'CJIitm AnId 

I1.ll1ti,+, IIcIIIlh, A- . l tI,' l til] AII, l k.iaC' I:N 

,.1 , If Il lil,.'.t'[lll I 1 ,()11 llcl I II~',;i ll 


l t i t \\..A T A ' I -. V.INT ", I() 
h-. NI~ e , ,.I Ai_ )\ .VF,.,A 1 P I, V O 

A, P j~dMA)IC(1)(1CP :1CC llt t IWI1 e \ hlk lih l .1d,',tu;11C \%A. I.lll' ,, and acilitie . 
Ill lIl,.ha ",.',.C l cilt.'h t kl k,0 \ I 2 l it' ll 10 t il,, All',ll11 llWI,,11 1t1C.t."-,-uII, i I) i jljtltl U e '0 1, 

la,~ cth.'C,, h, till laillil s., lI ()1 c illno~t ll l,/'( )11( ' t JllJ+-aill* l .t 't;, lIIII p.,,, l l lalla Cilill . Ihli
 
flcilll~ k'+, tl ec [I' IllaIt A1 ,choc , hajn.'k k )[~ lpaddl Jlif :I Al t ik i I, 
f cil a]+;\, a kc', li(l ill ina:kin
 
if I -a'i llw l il f A,\ %ul , th +e aldIh al Illl.lilt'd Ail w iJlld )1)111111111t!',. d I t11C.' %A\,ItCIIC",011t Nllt',.,: C.h )hlCI'Ml
d 
ItIh lil 11, It.ll 11) %t,-tH, i ll '-I A l hrc+I . A ll 11ll li lilt)', d Ilh, 11wt_'[1 , Ai~l\t . I lHill :l !clIICll I t ',fIHn d.Lh v' 

HICCII !11')lIN\\lCl 111i1M)CHItI I lil~ltllch ,~l1111g,ti1 1111 l 11A ll \ Mh:LCI i I.'ll: tllll il I'li l \tA.,lla l \\;ltl 1 IAICA CA
ap 

II ilh _itJf i i tP,' d~.'tlllC II ilt ICI Ile 
A+1,iih! Incll'd ' , , holdel' ',[lpl' all .i illllw \Vw'tic '<i t I 'll] 

- + 
I\ )\lc[lli im,,dlct d ()I*tl he

I,IIcll > l+ti ,i t :l'ci Ill i.eIl i ll+ c t i L\t' i \A,IIcr. tII l ! ' , w ( .11 lii. Il '. - -Ip p ic t I~c +c a fll l l 

l , 
0 ~'l d'' 


11 A111;I C A.Li it I C I IIIIIAdc :HCI ICAilIk , lIll~ " lc l i J lW 


I) lll A lI'. Sp Ill ,lt 11Ictli Ad A)I il\rcal+t ~lll~ilI1.' t1 ''l 11 
'lq l Illl CIlA i : . 11 l ) I l i n 

A\A 2aIl , In lIIIAdCI I!t'l~l<lt Il Ci ll, AQ1lI lt'lC I 1)+1AT.11 , 'I11a ItkIlI A+! t i i/' ,l i~ l , lf~l d ;l . h t1, 

Al \ <t.. , InI lie. ill l
iI i aIC Ilh l l, C IC IIh )C1I [.Ii Ihn appi] . M a ilt+ p.i lili' lj t 'h lil +iiicl,(lititn m ecd w 1t1plcJ i.'linih \m+ill tla lc Iv he 

ti i "tcAI,,Ito /,111c ,,1illi I li AmI cg. I t l:it~ l i 

,l!;iiii~~~~~~~~~l!_,e'1I-, ilI+tl l i i l 11 iti Wiil+ Ji, Ii~ Iic~,,.II ' hI.Il l I(A !hpinll Ihliei t l C!: !t,'CLc',t (tA i 

I )RU Nltc GilFt.t Ii llt . l,', l \.l l tiIoi'l~lt~! C' itl.l( [I(V t ' C J 
l 1 I/Al+" < ' ;I,tvl u 

llw lc il, II'.C [ I H C I 
l+ l, illd thc (),1 111,,tAd 11 C Imillta 1 . i - 1l ga i l 

lh,,d l o Ijtil lliii, i tl c', H',,it il [ l l l':, 1_C l.t . I 1 1Cl .c ' IIliIiI I,~It lIi uh !> !C" , tIA CIIIhI, C\' d uAii 11 i( l l l 111 i lIA 
'+i- l C,tl IIv\li ol I~i l fI '1 IAI h v' I b AqAp l h li iICLIc i , I'd .A 

miil 11.\ ti 'i li' ,' t;I Ilit~cI li' m,, l ,,l ,hl ,\I .l~L ,I :iI l~ l , AIl<A, I I 

til ll ,! 111Ci,,t !lia l i (k 'I 

, lA,~i~t A AA fll !t cI en tsll~ 

I AIIcI I'III',, I t c t ii t.iai I I , II \\Al'l h i 1)~,1 Ila l , i 't i t t
d clc pT (c,,- l ' lh +. ; l it l 

A'l'ct 111il/citc 1 ' a. iillichct', "Aht., ilipl l1\1111 I,'0r1 1 I t1Iv
haj i' l iti \ ' I . X\ i i , It) ,il l , lltl, I i i''iA .ol;l i ii 0 1 l i -il Mt M 1 1lJltLII'gi ili ,! ', I lli l iCl Ci, 

iltp ii,.dd HrLttC(i ',l 1,,lll ld 'tiW iit Al~lthuI> li . \ ifi.:ti iCtl'illJii l t i c l l . l,' ' ;ll()li A l l 
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Illese needs and 11111st CoIllintiallt. evalliale his ill-jim- ;I I)I)l ICJ I i( ) 11 - VI ;I ( IC( I N )ILI C IN, the Illioalol Illost\\'I I I I 

lion operation :111d 111:1111,01 file Cliallucd Conditions so ll I 'C I I IS 'III C11 III I I I . C Cill )11"11 11) ' I)l CJtl 10 11IC 

thm lie nmy make the w c ill Ili,, walei. holdel ',fill) mid IIAc 111C tolle(I vtIltillIc 
Ipplicd 1) lilt, (fill(, III(, ll p, 'llyl').idled [lie
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ECONOMICAL USE OF NILE WATER 

by 

Abd EI-latif M. Rashwan* 

lThe Nile rivei is oneC it' ;ic Lizc~t mid thiN!' Ilic N\ile's velv exi~stec i s deen en l oi(p~lIfliIle 
imlitaw! livers ill the \;hut d. lFite tell ic~ti~ ii ,Ull: A\tIljtic ()ccaiti w:[tei is coliv'ote t io~vapor. by 
tiull flou~stti mIt,, hik"tt . ll~ Itslt' I Itic ti 'lie ,t icl ie Ih\ 1i1v lht~uibum ill cti and thetii t 


lIjuji tile le~ud hIldui a MM11e ill \C LCLtit'l i dl 111Clt diflclell-e ill it ttuhpht j lt~ ltec ts Altlc~ tt 

iltii l lit 011 dNitlt iii ti )IJti i ll IuIt p[ e 2 i.2.00 tINi i l \ (li l~ ~ ii itl limlliue ills. l mid t c~lh 

Ith~iit1]( Nt11Ctti 111Ci \tU1C, 111iiitii111C hltiC' (dticl 

p\ mi , mu~ ((tll I lul I i ICd~ h. )li e~li Cum( l i il Iitittc mpuI ids I I :1 r L' Suu I i i-tVi~i) tit it I I te 



.14j. 

lI ivr , le Ilk l\ , it' "it~i. : n TheI :Ibh( )vW C tfC',1111CCl11 IhIle N ilc IN S i II IiL.'AI C IhitlI t]IIiVt. I SL'I'I I Oz i 
c . 11JlI C cl II/ ,.- I Cl,'t' +dh%1 V i t \';lif tl(I'm ill ,:11ll' vie d IlINl:IhlC' Alld~ IhIll ik. Oi'd d ( iOICIS1'11)ill Lkl\' If) d:i\, 
[Itl( lill 11 1111 I tll~ h ' !, l l ,It c'l.';I1I I, I ~t1 111 if I I il 11h, .,,.d , ill I Sk<r, i. . , l l ,'de l I to NC ;ll. 

\ , 11. :i 1,l ill IIl.' It '-, l ' 1 J 1 ,'\L I,~Of I, It!] Il;
 
(Ih,oi,.hu t- k H,f1 IIit, I ! -i ) I tlI f( 1,11', 111111 Il 
 ii, phuli m,_ci~ iil ih i, m adet file_ N ilc. Ij1,Lei vCl 

l ll'cl~ mi'. ll[ ' , ill lilk' t1,1, il .:.' n n ill 101~ t'c;l<h Ill M,h kh C'n!_illo.'C111 , s ' , W.' MI , d v+h 
" 

, ,i , ' ,I'! i ' e ; i f 'h I, ' ! , It,'i i ,!). ; 'l.1 ; ,7 cd l fl%\ Ilw d c l d lldlI, m ll~ l,'- ihli(Ilh " ill li%-c l c'ltlIIl'od . 

b\ C lI,I;t! I :II1 l~~ 11A \ \ \Ikl 1 I;hllt ILI% ViCld . ravus 
I lit, Nilc ,,1( ' ,', : t li (111C I)tAu,' . ilil+: Ml ' ~le It 

JI, CI l i'\L_'I Illd t 0,I l l 1; 1~ )(t.;li 

id d d!lill', h;\ ','.;i, IIIIt LIOt 10,,'l i.l,. C file 

Wl '' ; ;16 i \U Il.C'S. 
+IIlk'.' i i; , h i t' , , i I .t h l I 10 11I l l 'wg, 11 - Ilm kll. % ;\:I p h i;ll l t oo l,II) \. %o, L 'I 10l 

q! + ~ ~+!l: ~ ~ ~ Jlig'~ i,~ A !LillI'I :[.fill( ' 11 :l".. 

10l, l 1<i1:1l 1.11 ,- !l ,t I I irml,l w h ic.h It Illli I<)-' I e-o, l mll " .1 11i1:,,.cd l illy . 
,<I I I .I -, ,~IIn , lic Lai ., l .l ,u i , k ,im da, h illiolli i I It1 1111 A111RII dICtu, ' h illioIll lilt' L n l ,.I , d - ll 
I,IIP, RIv, ,Ilid,ti Mdl~10I i. llI(Iun in JL IIW Cll, l: iill., .3) h"t'ilil, ill" I, m.ku. l ,. I f t 

[Ili, ' ,t;o". 111" t,,,.,, , mll!1 1 ,, 1lln(1 , .11) -.111. Ill,, k 10fh 
I.I fl, i 1 1~;.' ll h\ IM l l..i 11 ', li I ~ l , ' ,.' Iltle H W];A t1 I:,,ll ., ~il 11 ~ l,,J.X ()f" \ijIC-I If) (ih,. 

1; . . , ! ]. , i 
I h",, ir i i ' .-! ;l \ ~ 1);)(h ) l lm . ,:. , 1 1, I,. uc 

()Ill\ "k,IIII1 itn It ll:, .ill II ' l \ c 0 I'I111LIIIm , I ,.u 
Il~t,.L 1t ,11 t i I (d , 1 thc tk':,s vlm ll'. ill IhIiI 

I L,Nt I~ I , h.II I I I 1 1 11i: I I t I ,. 11,h mI li I IILu'., it ,, 11Iht I ' :,1t \:L' l;nd 1h11., d illn l I1 1111C. 
ul )JltC Cv'.Il~l 0 I lIIW I t' n11nt. J.I,. ' )I , 'L',t1 It l Ii"C 1li.' ; , i uU l I It' II _% '.::,l'I o d ,-' :,lA IM I L'IC."Ii-': 

. lI Il tLII l I ' > l l %.1illuII,' s IIC - III~ I II "1 I',qiIl'.I,. I'll!iv ;II d J I,'a . 

",l'l mi-,oh i ... I'l )LI I' I 11' I V, ttl I,,!IryII'I,,, IC II l11ti l d111~L( M;, i,"-, ;W l,' l l !1.,..I li 
,.I 'l i\.11 IV, Ill it', 1111il,1Nk;1 't'-C1 t ()IISI;! ICliq ll, ILI 

i , i !i,+i iuf it ! Ikc I lthi, ,l ,; f;. cm'-\"Il~ 11 1 MIll IUh.'li)It,, It hw o"i vl ; c'.. YA huh ' 

;, l !'ll.',h t' l"- I.i l ,I !iwi llid, I f i l' . m ld
I< ,' oilI fIl.' tI ili l J.l!I "i.,', )" i l( !Ilk- N ilcl L it I"L',,Sih l-, t l 

II:,: ,. I[ dll 1l.1p h~l .11 k It. c m ,1111111Ifo k -111 \ ; ItC l l 11t,>11I ; t 111.l , I,-'] . I , ' illfill 1 ti'-, lll itLO . c \ CAN.I I' Ilk' h l+, ) c,_'; l 
i\ t im1 : ! di . , I Il i .f.; 1,.' t I If, lP il l I I tIt;1";d Il i l t. n ' i . 

i:- i1 .'; f! - ILn l ,, t iw [
 
uI 'itmil .
 

b :i !i ),'I,, litth; t i t , i t,. 

I l ol.' lt illi,,_ h l),+.lcits t l Ile I ligh ill­(1:111 


+ill+l I 

I W~ d~1d~ . ..'t". lit1 ]IL'. h.',. I ) ; thl.' 


W)tCI'lhI fIIAI) 'W I C rWiC Ill thP C()tliih btI­
1it,t11 , '0 ll t,'Id A'luttt.L pnlitin , ,.ultivited ;ilea b)y 1.3 

i/vtd h', if,, Wilk,' \ if 1.11t1,N1,. 1Int hI L' I ,vt, lt'I 11)dt ( (1lllillim)l lec i l eld l1l1l-,ds.;i ,.h1 i+..le.s (1, llew i.y 

(';I I. Ilil. c lli , 11 Vh Y mlI,w i 1 ' -, fit .1 M iulilli ii i, d


I'lulIll I~t-\ mIl~ id , III Ill,- ll,),Pd 'm~ii TO.1 %%,.,cl (_) ( tin,el 111P) ) n'u !I hu L i 
t . ", + l );t t ,I ,. '.ll ll l i y 700.00 3LA'CS !'It file' b ll.'Iillll 

tlt lit iI :iAtA IlI~lt I)lht' li iA h l , H II i ii',!'l, Ill ill '111'10<';1 

clvlm..w ,I'l, t I' ,ltll 11.1 !m',lwl~' N i l l i'tl l.,li t'u14 Illw ,..lim li %: 1 IC',lllJ )Ic ;li sil ) 'h Ih11:11,o. 

Sh .,, ,1 l il l ' l '. l ! h1!t; l,.' i il Q.' (-1n.) I ~'I(l L'11, I I C n' v1111' ,1'i lht..'I i,tl I\'1ttld 

.',. il I' Ill.">.t 11 f:,. land.dlti h ;t: I ) I A)( hilli( wFIli tIN %%cl I; 1tl, gh ii l l dliillape b ho,; ilig (Ile,.h.evelv l ,,mve 

', .;:111Jd , . I(+ mlti\ '110b illi~a ti Ill " Ill , _ck:1tI. I ;1 dI l
, %. o t"'SLI1 1I I i IC, I .'l 
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(6) Expandig life cullivation of rice for ex- AlN g lhese Swamttls(Ile liv r flo>ws inside .iflat 

port. 	 cluinel hIviiq! ,i\ 1(e%h:i tikSid cii vinia liied 
Iloss itilCX,_tk', lit' e p cits A IIel.whicht. 	 ()'lI cl 


(7, lillpro'Viii iia U:i0ion Coiiditiolis eli ltile Icillt iii (,cci Il iL.,. 11u1', dik i ilic iloStIlwill i 
N ile through ile it,i \ie I. 	 ,i illlie i i i I fi1h1, ii 1ci (Isi 

V,1i1101i1 lIIdii,, i,t' ,ctu iiii.A li.I]it1 ,11:11iihi[t11.
(i~,C i..' CCL-Iilc 'c 0IhI(I ln 

O V/t1 M.llilukll\ !',C ht' J), l T~IICI 

(,S) I liM All ill\~ llio kI<> illi,ill\ l d i Il ,!illi,>ih.ll~ [liit

1 i.C., < !in iI'(',l 

IlrllnIli cdc I ll1. PO,. l"ItijlliI lilt !?5 Iit l ie c l lih t iul slh -	 II l H (.;l i, 
, ;\c l, Im ' i jiii 


1i..tictilhlll,ll tlCC kl~q . ] i Ihc 2Cl",1121 Cdt
 

w<ii.lhL: WHI ht tt inttilull m id 111ulhcli u i,,Illikl~w., 

lLiti CL:iilI:It. 

Ilill il e i,,\vL~l l :1" ll I lil eH i < iln I.-I-(Gh? ? IIlik. Si~ilio~l ; l C lli - I. lmloI '< (1,IB hla,ilis 

12 i aver:e., halt lie flow ,o1Balhr()I ilie of 

I ik aiilicittcd Oht OhW Iligh da caiisaiisfy FI-Gehal and lii IFI-/er:it iS t. 

All life')( nCed if ithe i r vield if Nile dtilnetil 	 HILL 
' 

iBut lie wall ie-tliiiid 

low ild cil is :iii lueilld nill ai alliil (lelluiheSoll I T i liI :iries Klois 
.c"is i ,J L iil?. i yield ij (3 \lAl)ito\i!:ilch L lie ield oftileC'lilllllg 


- ,i iV oind i :iiill tie 

l iHiuS. 'I lIW JUiiceilII ili iii)hIJSi/cd thh1i le it. ijilCeli lhti.ILI is,hisjii is 

cmiliiilcc is I l l iuL lit. IiCCes,,iiV Pl.pala­

tiil!s liti c tLLs 'i lli.i liali Ill clit l it iii h td v,,itliilich ofi lt N ile 

\\:ilCiIG1S lIW i 1ilt i, klI . IlieCI li iii! was 
1 


C icL5 hi1s 1 iL: ', I i 12 ut() i tICi -iIiiIiilsiIuIt'S i iiiAtL 1L,it . !uilii il11 o ,
l I)t IItI 1t 5 1 i 

w :lt uclii\h ish 5tc.i I II ti ,XiI I,l 
s,l e I-t tilliIdC IlIl tAR ,citll? iii lie iniiiIWIiic Mt 

N ile of iii li cL l l o mi:ll lii,>pii i i,:uclics, to ( 1 1 ifI i t" AI \itoh tii5L iIL to Sindy 
i sll tile def ilt liila I ai te totIll (mlpeIi ' , iiit ,L 

LttiiiLi ilN;.i lt. l iuil i llil-th ;litl sc I ic i uitl;i( I ,il IlplelN ileh(i tI'll ,it IllI lie 

Sltol wae iele calmiily i! l i 1hiL i t ittil, I sit tht(C\ccdii Ili,.t , d ln 
(i ti pl~iiuiiuitjili ( Ii I a cdellcit ii',iliiili sipiltilit Icihi'ti il t lice nl) iielsiva 

ilind ailidiii lielliit (I1 lclliv d It) leesil palalle[ 


il.IC i n iuitl ntIIihiItl,. Ie l iitt O'Illl, ul (1 
,
Ctiitt ,iit l i tih IS ii.i h ­ineiclC il 11 Illill!" ietiI 

titOI HliIil Lltlitutthsl Mlllutiii VSlt JJJS in]Crteiist, 
nll Ih is in I t u ()I iklitusl ie e?Ini tIt 1111e l n ut 	 iltll 

f iti h., de): , i lI i til dcIetil it I<1ii 
: li eS ()I i ilt SI~ iLli )I]eil I li,-- ip e tNul

CtMe ii?111d 11, 12!C %, iC IhIll,t~ ilCJIC -h' IMIm~ciN k W 11C 

litl'l I CI t it 
i lt) t le sil Sup ly.*1 llnllc [!I-i ihitilci il ici m>i :lt-lt Ip t'pn.i.mml, 194 7iti l ib -iL.\phk lki l . 1hvl i ~iI fi'. Iw 

IL :t lwtI-lil m it~ 11i. : C7I J)t-I Mlhtll1 7;Ih ml (l id I:I i l d li IW 

ill t llie 'i it i l l.liltu,.i lht luil? istillcro 

the lc ll~lll",111w 1, 1, - 1 il 	 : mial ' l? c' ? W li 10 11 i '1 tlit' ,;C it h i7o t 

l l t! V, 1\111)-. AIkih .111(.1 II IIIC IC I LI,, i'A IJin k ldi"Clii io'IMibk I )IC 
(lic d lilt \ 11c 1 , 'Ill.d M A ItL'1, 1 l i l I~ltktll 'IlI g] ll7 

i bl T I 1 A l I0 l1111"tilll c n tii)\ . ,!litIrdiilc'nlmit(clllliIW N I\Ila 	 N t iI t
i iC lt Ili 	 i it e toicitll p (tIllII[.li intlt it il 1in it t lmt i l ilt: ilid i i tie toits 

lIIi .IIl I Ii-h , dlc', VL -1: idc ( 111, I I~ll? d,n ' i'ild;( 'fC fil Hyexpet edtllII >\iiC,I II, 	 I 0 e 0ssiiiiuiliii.'ii~.i.1<~ ~Ih I Iitiiii iii 30~uwihim L 1iu idii the plandei ll ()I 	 175. y 

ih l i til.1 i1 ILl liit t li L': 1 i JieA C.tilciistl k MiciI hsiiii 011 1tilte ',Nile andCincrease its 
ui,.t 'IdSi lli it l f1it,il te,,,si i \0 . ilie il ?id.I1 is IL1c iCi ii CliIC'S (li ights o' elcll 

\ hitc Nil. hlsii;. coiit r\ ,iloii, life Nile river. 



Whlen these pijcc is arc reid *v. thiey w.ill lie the dischar ,r. 'Ill(, water )ieinelit cxpected homt this 
app)jlo\'eiby tile'two coiicie1aiL wiik igie stage is 3_5 pucciLipuil hiliiil III jIi ai .wiii.
 

wil oiliciic. IhIll eioLlsiI inludedLL ill tile agree­

iitlint aile: S~eoli iI hllagcoii tiliefInst Ntaue poicl'ts 

wit f i :I! ill thIl c 1,1 io s 
(I13,1111r Hlmlc1i 1d BAnIIF.zeiaii svwampl
 

regiol. 
 I)I (!wL I AtL \itomi I " iAIIiin Lc5ci\'Oit. 

(2) WhIl Hi-i)IazaI swath)) It.giioii. (2 Ircct ai reiawmi t [lie c:xi( ol' Lake Kioga. 

3) Siibat lver ecloill. (3) Ieet aldaiI At IAce Ali :l thelwii ad use 

hake as a supplclneulai V rLCeI \fll. 

These Nti~iest ietume, M11ilkeep :I conistit 

Jlr I-Gebil and B1:111- dhischarge~ cqwI~tj 1, th'Iii man ' ieli l It~ li cl so it 
iI-jzer;0 Y.am RegL*iuun c:an reaich tlit, Wiiit Nile %%il iii:IiiinwhlIcee. 

111c' t tiivil I d)itBall -(el)i at M"ongahha is Ik iiist:dihtill (11 111'A' Mo NIA 1teS. tilLe WACIt 
hiliol wopet while jitnouiit I))LILetit %-eva cycem tile reacingfl cxpL'te~l :it wIt een hihlijni I))-'
 

NlaLIL~aII i1lliji II-Gca iid )K'I .\cm;
buhll BaiiIl-


/L'laIt de e!\Lcch hilhliji . Thalhilot 14 itt3 iieaits that
 
Iwint ijle-hli otl heilIIer Oddl is lost thirighi)thL'Nc'B:ii1i F-IG-mua:l S\\:Ittpl N't6iii
 

sv.III~s. hs that [le li chianlnel I,,
I~L'eII~I avea 
Iiliit.I toi a Ilot ( ic, IcettalliII se"hil'L exceedilliv 3M lls Ijilll ii) ILe \\ls iFhkH~~-Gehal 

with&aaihl
jmiss loss. It t(eliaue eewcdsth SIIll :nil (mi,'. i ll viw e.\,i'el mici-hlilmilljin 
;ilIhihilit he L' %ill Sltl ' thle Iis i 1111.1t ll heCs XCCedSCXII'\, A Ii)iLA JC~~ll\ aild the t'IA r (11C 1, 

h1PAle Ii IIsIiiSii WIV lilet c hive Stlttihiii lLSvhI Ill, 11ea Jllitlll (11 \ulei isItd. spiML' 

IliiL it Lltl, Ii .1c 11 It~ L tille ViILIS 0I(H~~~hldBaui apvt fliliacit~es llf HI(, Ili lIJIilWL ti eilllel i h illion 
1tih1ihcilkli
l I lotilo il i av tlL C,1ii . 11,1hiflt L i io id i hill mimel thI:Iti Mne-It:1h tIll3hilhiti 

Mei wmllp'ilrihiteall IC MllLe It,~iiis,iI I L' \\I X'site 1111k w~ oI thInslarge

tiil1I I'IIll!: I( ii(' 1C tL Nile with tile lnast 
 itiu illit wl Ii I,-p oec h v 

IId ~V ILIISCh I(~ ~~ ~ o!tli~ ~ ~-,)P ~IIIIIg51~~iCI ~ l II h-i tll01 ais toi ilet~mr ilue 

thimtiehi tile IlaImIA i) limlvs withiti its icial capac'- )lilcl(l(:II Fititaiu to theaciai/i cO:CIt 

it, oI, :its sllyc wivIodcliiig auth diggitit . coisutitilc- I li trsi khlh- l/lt ~i ii
 
ill- 11155 Imilickl 1() cu()IlCN tile vc.;tof tie dicharge \LI~ iIL \aeN~ 

tile SoiiIl'IIIl II ihiljtlmc ;111(1 IirIY thii Yie)lds east toi 
dI h~vesei LCuseilwd ith JCLC)IIL' of thie Baihl II.1k;6l:11. 

scmi 11 Soltlll IelLA 11*I iit ecoliuic tu2cli ii­ulLid 

J~IS ime 1CL5.3 it) IiI I I I IIci )ii.sihhiIi ii )of"I lage 

Msil culisirilvtch ill twoi Ill'il )i~ ~~iliI ' ThiiS PijLct1 li' stages: II)L ~ I lWL' 10il t01110 

ICSS' cl)IatIluv . I lle h I )L (Ih I li 1cse plojeCtsicl m 
Flst si:l'L'e lrLccasc hilitliiui) chatiiiel eiii- is 1eStiilited at sesenl hillil Ill1 IIl \'Al :is CtLultt(ie 

clericy :iiitd Conistruict liew cliaiiiieclspass sonie oh Aswai.it) ait 



.,.-1it 

RiNer Sobat S%%:IIIIp Region and 

Ma"char swmilps III (lie While Nile Basin 

Ile S-)k ll II\ .-I It1, 1v, ihilt:ll ICN, 
ho I lit) II\cl 11111iI],, h 6kil I1\ cl It.- sw ) il Im"Ill 

111clud'c".1 p.111 of flic I 

pl:jil! to tho li'llil i I (W l)d illd Ilcfile 

,III 

I lic BI;t) llcl I -011"id"wd IlIc Illmll it 

t1l' tile If,," Ill I] 111111,111C', 11CICCH11 life 

1111(ilid l file1IIit)p ;;II1 p i 11, 111 I d 11 

lllm llll liw , d (,\% ]I ''Aillk lih . 1,,% 11 11(%11 Ilu 

)I 1 0 1 (T 11 1 11 i IkI I II 

t 1111 1,11 1C I II I I I I 

1,11 111c I I Ill ( "I m1wki :I Oll lcl Ili I II C S. lkl I 

11%o l . I I lww I h illk ill 11) ill I I Ik, I . INI I ( )i I 

illI Ill I It., "k, I ilid I HO1.11wil"I el 


1, lilit.-I l 

I IICI 1, 1111C 1 \ \iJ\ 10 ',101) lt) ',C,, OXCCPI 

I.1%cl lCid Ili I IIppcI IaL c h\hit ci IIIII 111L I I ic 

Co ll"till'A iO ll o f I (.:I I I :I k, t1: 11 1CC 0 [Ile 

C,III III dI,cII !IL,L. II II Ilie Ilwml WhI I he 
"11pp illk-d lvi, file lim t) II\ cl .id 111C. 

11 fill, ,)III! lio l I,,,( m , cp It'd h\ Ill Illc, o l it 

11, jIjjj.C I)AIIL IW 111C lkl\%CII HAIO 

11%e.I I IIle III]('I il comdi-

ILIlk, 111L,CH'ill [ I jofltl 111,",c \ illl ICC,111,11 In 
tile \1:h, 11,11'AJ11I I"'-'IIIll \\11cic lllo l til 111C.'t. 

I he l't'IVXCII Ilk" I;:1W IiVCI , tile 
Stflml Ii\CI, file et lt!c m CI Ielll moll ifIlills, mid 
file Willie \Ile. I ll(:,L' W-11111) JIC pw(iticed hy \v ltcl 
I'loill tile kd1mimi, 

I I'llC MT1111M Of [lie S01MI Alld IhI(I IIVCIS, 

wil 11l11C"I immed I;)IrIA 1( fill ck. hillimi Ill 

tht' 1)111111',111:11dCsCCIILIs I'l i Ill)
the I jill mi L"Iilll lfcd Iwo, ill 
1.8 hillioil Ill cvk . 

I lic ()%ol file hAsill med which is 

estimated M I hillitill lirI pet vej] . 

1\11 IIICSC WJICI MC 111',1 iIIhsk'IkII 

[lie C\ceptioll ''I It sill lll :1111t)[1111 It) tile \%Ilite 

Nilv Ihmuidi I'llim At!ai. 

-1(1 fill) IIle k) ' dlid IH:1kC H',C (d IIIC \i, MCI ()I 

111:611
111c"C 11 \ ili' dc"iklcd fit dim il it m t() l 

ollds
clim lild 111:11 11''Ill k ht'l fillet :111d 

it the Mille \IlL' M 111C MIlit-1 ! KII(II A11,11. It CJII 

IW Ho led III 11W 11''I. (d fill,, ll llllld (11:11 it 

\% Ill he ":11mh1c ''I :ill l1w '111 v-11C) 

W o llkh l-\ , k ilm ol" ilill"t Ile 

Im id C It) L Ill [Ilk. d Ilic I IOM IH ­

lmll- Io llic ill,[m '.11mlld 

I I I II11C1 111 L II I IC %% 1()SI;I I ' I s 

c II Ic IIC , I III I i c I I I fo ul. 

I inprovi III-, Ihc :11mt.-I t of I I Ic 

'iN hi le N Ill' J Ild 1110 Nhi 11 N ilL' 

I lic I;lk,])[ I M cd h Ch 'IC i, 111t.It w ill h e 

a,,ALIhIC I ICI I11t, t.I I I I'l I I I IIt )II Of III C pi oposed 

:1Ild thell hoI)l , 11CCI ll(-l Iii I lit, \ Ill Ii., N ilc 

CjI I led h.\ I Ile IllmllNile. I Ile) el*m , it I,, (o 

VIIIIIIIC 111 c - it)c ii IIli[Njlt,' ilv hili I\ IIIew 

11mile k) the c llmhilil\ otl the Nile Ili Al its 

Ill CAM 111tile j1W-II)IC C\CCYC'ii Mid decide 

ml file hc .I IIICIIIi)t1 101 WdCHMIQI ;Illd dCLI)CIIJII1_1 t110 ­
\Ile it necdcd. 1w\cii! hotiiw \ cic mmlc Ili tile Nile 
hed mid hit ?he Clid of fill, I't-st--mch [lie filIA ploje,:! 
w; he picim 't'd lol 

'IIle "Jillt, le"CMA I,, I() he 'ImIC ill file illain
 
C 10 CIISHIC 11131 it CMI L;111\ ill IIIC C C\CCNSCN
 

()[Ile[ WiSC. 111111!l hC ,%idCI!CdAII(I LIUCIM ICII.
 

It Cmi he SIid 111m woloiiw, Io the I-cl I 
LIMIC IhC ,C 1)[OiCCk ill file \ w!d )I file Nile%% 111LIL"IX 

1),v 18 hilli(ill Ill \L-mli, 1,,kk1IIIPWCd 11 'IIli,,, 
Vield \;, ill lie divided oqt!li!l hcw Cell 1.1!\ pt and 
Sl!dall. 'IIli,,, !mll %dl he (-:pcc cd ll 'f al MIce hill 
wit hill se."Cl ;11 tl I" :1, decided Ill the I(fllowilq', 
plo'LlIM 11 

Ilie toI;il CXI)C( ted liclichl I,,, I 1 billion Ill 3. 11) C 

estilliMud c-) ,)l ol these pmit-As k A)olll 00 million 

pounds. 
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h is dam tbi to r"ch this extent in w miol- Sol and in the S"allips. w(nild hc shawd J);0j)(0­
lin ,, tile Nile and Itill nsc (4 its icld it is Ilullail . lioill :0111111iL" \tCIC IHsIIlIL'ICd 10 ICSCJI1:h 
necessary to laid] a IeClIIIIL'3I Union bCI\\CCII all the and CICLA Ink)jC1-t1 lo ',J C the II)YA", lin the IMICIII (11' 
k'011111lics Iilll! .110HU (Ile Nih m) dial aich coinim each ollicl III Ilic plopnilini IIW:III1)HL'd In tile 

[Ile i'-dits (d (11,-,o thels. :It!I CCI IIt'll I 

I,, Ili)[ icalislic k n an\ colifilly ll:lviliL ]lit' :11-I(T HIC!1I -.![(1 1101 LICM OIIICI k.- Iltl'iCS 
haidWalCls A [Ile Nile 10 hChCVC [11:11 flic Nile I,, wdw, (ti ilic Nile XId (ICL-1alcd that tile two 
alone. Rallicl, She Inust accc!m tile oppo ilc and 10IIIIIII,", \%CIC Io'Id\ !11(1 to discu s [lie li'dits 
agrec that luithei iisc oI' the Nile aici Iln! ( he ill ilW OIIICI Cotlllllil' .s. 
dgFe"d UI)OH hV all COILCI Ile(] 1,0111111 it",. I his Itile 

HILIS1 not M ilk c tile aulollonl% ol* ,Ip, collilliv hill IIAl 1 '6') :12ILTHICIII spccihically deals with tile 
iIIIInOVC tile -00(1 ICIdliOPdiii)!)CM CCII Cklillill C', '111d 1111lo\\ 1111i: 

hal Illwii/e with Alm ilalioila law. I his In Illciple I" 

nol new: Ili Nile IIIsI0I tIlCIC h Mole 11KIII ('11C I ) Colllpihll,, file I S (11 both Countries 
CV111MIC to 111,11 I)Clalitnl I)CIWOCH AdjACelll Lont-vininp, (lie Nile and cowhiniil, thch effoils alInOVC CO 

L'0IIHtIiCS I\ iIH! Jloh ' !he Nile is II C CC's:I I 
 I I I (I tIo I I c I Iv c I . 

iIII Ilit, Iwo cou -I (I ics in a I I I lia IIel S to 
For exallip1c, thi, !J ncd 1-,lwcvll he d! ,Ctis',Cd I)Ct\ 1:011 IlleIll and aHN' 011M COHIIIIY 

F.Illioj)ia and tile :IiICd I IHLI!60111 I"I'll"'cilloig sudall alon, tile ML%
 
Al 1902, COIICCIIIill 1110 h(IIIII(LiliCS' the \Ile.
 
Said, -- I'lIC' Killi! 0I FIhIoj)iA InOnIi ,C- H01 It) ,IVT 'IIle Nil.! collnPillec IvInese'llill"g, hodl
 
ORICIS 01 IM Mil dll MdCIS It, 1110 BILIC Nile lijn :[:lit 1),lidmit"c folilled ;1 , a Ic'uh ol this
 
in Like Fana which ma cail. C all ill J iCCIIICIH. IIIV 01111111 11CC IINS HICIUded ICI)ICSCIII:I­
ObStlOt'lloll 01' tile 110%'t Ol Ill V.';iItIN 10 [Ile MIC livesiloill Last SIjIcSoI-I_;iII/aII1a. am(!

11111CSS file I\Vo !MeIIIIIICIIIS J ILT InCOMISIV." l:,1_'JIIdJ I(, discuss then Jailw, 1,, tile Nile %kalcis,it)
 

CICJIC :1 ICCI nical "Illion hcwCol the l1w Ialcs lot 
,\no(lici can plc is the Nile wilei agneenwill Ihe N:Ike oI all. 10 AOI) All (Ile Oil IIPIL!C these
 

hetweell Lgypl Illd Ilie 1 lliwd killploill lcpicsclllilll 0111111110' and 10 Shale (Ile i_'Jill ITWCell then).
 
Sudan, Uganda, Kell :I. and 'lan/allia whil:11 Said III;I!.
 
"No walci pioiCl't 0I I)OWTI CICCICd
 
on Ow Nile. As tribinaks. in on the lakes, that inay Ille lillion I)CIwecil tile li%,c s[ales has alialdv
 
lessen Lgypi s sh iic of ilik, Nilc %%mei ()I cnange (lie iesulted At mime inemch being dime "M i dw aid of
 
(mile 0I its JIII%,II In dCCIai.sC A!, 1('\'Cl h All 111i'dil." IlIc UnAcd Nalions 
 Io "Indv tile wmcl halanct. and111:11affcct" I In." )lpiojects inakin,_ Inll Ilse o! 11 Nile \%aici. 

h I I( I L-viinpic conceins (lie Nile nihinaiies Ili I I I 10 I C I \ Illl' ialCk )I I I I) I C I C 111111) I I C C II Ctlild;0I 

Conpo Mii,. h loiln(F, an wink \%nhotii tile agice- St JICS ()It ()lit' side and I 'Q I)( and t;IIdJII oil tile o(he] 
]]tell[ oI :111onllllllc ()Ilcclllc(l. Side, the colliIIIII (CC d"Lcil Ruanda, and 

B01,111di 10 IIJIC Ill IlIC I L"i'Alk 11 1)(2111'' done 01) tile 

I I tile')(' L'\JHIpIcs :[',slllc ll that III natiow') oil platuall. 

One I I\T l Al C 111 IW CLI 111 ICi'l) I Ili,' IJLll I ', Ol Lit'll ()[Ile] I he I I IflA CM I 11 1'' 1 Alld it Is 1101In Mind and 111;11 J11% t,(flt, (IM10 IIll the HLl IIIIISI IW 

Irl (T d I h .111 '[It Cl IW d . IC;I,',()l 1:1hie ( I J I I. I hit )I)i:i 1111 1!11 LI l J\ J IM I I I I ( )II) the 

Nile t'oninijc,-,. c,,pcciall !,Hllt' l ".21i'Al jWlL'CIILq_,c oI 
I IW J !WCHJCHI IWIVICTII I ' I)l And SMIJ11 the Nile \Wld LO:IIU IlklIn (IlClIj. I officials 

cd ill Io Y j cil ilic, 111c 111,111")l 1)(1111 %\CIL' ICCCIIII til %'.Hh I 1111111nd IC'I-MIM I(d,'I Ill id to 
coulillic"*0 (h, 1111w ,I "wilAnw. It di.-Clalcd Illm NdC alkills. IIIC dJHI to he 
F_, pl's 11.lw 11111,ni ill i .Illd Ih;!l Sudm l' CICCIC(l (nI I IlLc 1 111:1 C\11 %%J, stopped ',\I)Cll [lie
jialu %"a",lo w hillit'll Ill i. ;tllkl it ('111lh li 11 In [lit' I 11 11 'I'tin ad v'lllced (lie \ oll 
t Ile a niou I I I al cl Ik) a I I k n I i I I w s, lit,. 1), , I It Ill t I It, n dy"'. Ill Ia Ila da !il. 

http:dCCIai.sC
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UAR 

IPRIGATION AND 

AS A UNIQUE 

DRAINAGE 
SYSTEM IN 

IN FAYOUM 
THE UAR 

Abd El-latif 

by 

Mohamed Rashwan 

I)ESCRIPTION 

ll, :iinoasis, 
depressiol ini Ieh \,Lstelll deseLl ihOtll I0)0 k ilmllclelS 

sotilicisi (I (CmiaItII is lp:ti t'd Ii lli l ie Nile ly ; 

laiIiiii iCe )i sollietilics cailled is a 

ll:ll'lo .llip l dcsclti lth ,.v:,tel
V * hiAe t N ile 

reachbes lhe .ho.etg. tiuiin hralh otI e!iii,lv t,\I'd ihe 
the IIlhiuiL clJ. I:A.iV01iili ililSL (roli o)tle] (o:1 ses 

ill :lVs:
lwu %v 


(I Its w:tei lepoiids l Nii'ce Nilesolice sill 

wvatel als\vel! alsi-tesiau w;iiei. 

(2) The soil is conveyed the.re. :i s all Nile 
valley soils are, :iid isnot allocal soil. 

eatllules:The l,vollIi reini hts two) llaill 

(1)A great plart of it lies below sea level. The 
lowest part of"it is tiat occupied by Lake IKarouni 
which is about 45 meters below sea level. 

12) The slope ot the ground does not occur in 

anlv other parts olthe lIAR. 

Tile siirl'(ce lyoiim has tiree nl.ill,a Slopes 

(see Figire I 

( ) The tirstbegins trom Lahioun barrage 
(clevtion 20;metes above sea level) and ends at 

;layiiUIii (elvilon 24 meters above sea level). 

(2) Tle second is (umn Fiyoum to Sanhour 
(10 meters helow se: level ). 

(3) The third begins at Sanlhour and ends at 
the soutth shore 01' Lake Karoum (45 meters below 
sea level). 

The 1_y11tim region resembles a leaf in which 
Blah' Josef is the sten and the secondary canals are 
the veins. Fayoum can be divided into the following 
physiogralphic sections: 
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tI ) '[rme valley of Bahr .osef When tile Nile ws well controlled by the
crection ot' dIlans. remid s, the area of'lim:nies, ;:ii igulmt 

the lake deceas,.ed n11)dI 
ItIcOVered Il:ud took place by the ;ncient Creeks and 

(2) 'The deli 	 graduIly reclatitinMi (d the 

(3) 	 The plain shire flI Lake K:11nn Romnls. II Islailic lime,, iue lake descende.td to its 
Ie) t lesel d15 t,.Iels belw ea level. 

(4) The depiesiti tJf l'imia-Rud:li r rt-licast
 
ut1"F',vynn IRRIGA'TION SYSTI'BI IN FAYOIJM
 

( A) dep esiotl ol K:l ilil ll'lie -latonl 
Pciecmi l hI ; been ktt\i.. [l\iltilthi,;i III 

( l) Tlie aiii ,i S11,i:1 a I I 70vhil.v l ,, mlt 
s1Mall delpre:sSionl ilcl h l fi ,..c0hu"Ms ln pi ltiic sshell it sa'iti, used ill lower 

(htahl 'l iih is t7)) it \,a, kitu,.ii in the jest ot, 
Ilh I," 


Iliiouiih the hi,. ulr' ItW cIlud it, The slice iiliig water
ii hiil tl . aitil (t) tiotl Ill 
iticlitit h Ii\i.lasu iunIs (All thsel. which I:s two mlaill branches 

(.T I i.2ur. 2).
7) lil, ' I, i , l. h e r I.'.,h i,1t1h­
i' i t " . M.. hiliu Vi,'asse',
\\i'",[ llt t' , tl U . ' 1 i[I, l , (lii 'tl I ) Ilisa w hich leeds abOn t 30 

i h ,tit I-) illc 1il 'i ,. . \c [ l t etn l)1 pci cri l lie it\illv.ce. 

M' :ib jli (ii m m t Isll' aI l"titl ik r.i",ut l ses', 

Al tieI .l tt ',' , 	 -(2) I mwer IkhhiJoiseft. Vhich I'eds the rest of 

Ihe pi tvitice.
 
i 1,; I x, i> i',s . is,.
i l'" t.-. v. [I Il'. iliclill:i lt 

Mid sillit\ I , . I A\lM1111 11h1',ticiLl %e'tt ldtii ll. 'Mitlells lIill the poitint ()I' view', ot rligatioll. ]:iotltllll 
ill tIhe it ictise IlHil,' ill iheitiuth :1itd C':Il Ile divided illht) eg(;nIs as tlhlliws:2'.i,t. illl tm 

it,, !LI.,' i, thr' cum:itii xiiir t, a lake t'at (I I[ e valley' ot l13:,h1lh set which is irtigated 

direct Iv t1il it.I J\ W1111 Im t1 
in it ci tiectd 'i ii tict Nil' ui I l aleolithlie tinie 
,Ce Id dil ill , iit tilites. l:atV \\,:ls 

\0e ti li \Ir i\s1c i,s,ci it-, llil tikl P ofl rced its 21 [ie delta l' BIalhr losef (17.000 acres)\\el u11k. C MCIt.ic which is tittied fPitm a Nakasetr roillp of regutla­

lie I:I-,. satil.'d Itl, ul I() ltvel ill tile past 
until the \C: tl Ii 1 MI'e lifl t ilie micieit I3lie trtlhert east depc,itt ( 4.000 

epig ums , ci lie' esiall ctulnecilh ti the Iciest is irrigated BahI and itsc~ilrt which hy \halt,, 
britlchcs. 

deplit lee .Isel. tile l ec tv.,nIeatly
I() lhIeIW , I I t " ' 

(-1) "lic stilitlu tid westernt parts of' the 
()lme (t 1tw ll , t I ' ts\elttm ll l aii livctslIli'- plovilice 1I01).1Ot0 acles) which :arc irrigated f'ott 

te(l A (1:11 sstilt i Ie'lutt it licl ICI tAil Ilassaut \Vassef :tId its twot iill branches lhhr' 
teuIIIlat,. ie ,uimlt c. L' ldtl (eit l W ail ati[ to el-Gh a ilaiBAl it -Nala. 

rttnO t e Ip.i a bi irseivuiji tolt i t-,- lII tIll 
pl \idc ti, C ,JS Nearly the i i 'ottmtilel cimi %t 11\\sii .elt tic Nile :1t all a Pal is irrigaed by 
its 1(1i%s,:ics. Ilh, . l Ill i r1:iit sotme acres are irrigated<'c ,ii,.lt.. sury as except (,,00) which 
"I ilt,' , inis ,..ei, i 55,ts lie Iiil hy lifing Ii sater lwheels.Ax ait 'ihial, (l tliIs aldi/u 
its klil ill IIie sverkl, 

lecajutSe of i ea1[C itCli ti L)ottI :iayottttt,' 
Ilel atc ti , t' ihe .Pll andI the glotit(l nlielevation of' 23,., ,ti hr ,eph where level varies from 

tle .. caim it thc 1ii ) lo ,er llgpt is well kntow., tteters above sea level tear tie city of Iayotllll to an 
tt's Ietween lwel mlcis withintaind tie ,Cil tlie dlaaotItm elevtlitin of 45 below sea level 20 
Inypmiii kil-s w:t tea.son lake,tild tip)ei tile itaiti fur tile kilonetes ,)I' lie a sIecial diSttriblttio t system 

crisis which occi ed :at that t ittie. of irrigation water is followed which is unlike any 

http:it\illv.ce
http:descende.td
http:deceas,.ed
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othtr in Egypt. This distrihution is ilnade by weirs If sonme land retliaeild inirrigated, there would 
with niiii aid suildhliary cails and VeiltS which have he ito s(olliliol except to install a tetlipu",liy pipe to 
the follOwiig capal'ilities: cOlipellsalc ftl Ilitle' utiliti in. 'hIe',e pipes c, ild 

ilot he widely lised lecause. lhev Wltl spoil ihe 
I ) Dc.rc ':!,c w :ilc'l %cltLcil\ llir1m l h canls~l> 10 liSiIlVC S\ '<,lili I&" il-il-I1',i 1, thlC 10t ilIhc OllO~w iIlg 

prevelit ilcniai:i ti . realstilis, 

l2} A'\kiile .1 iii di'llii liil it Watel. hecatise I ) Ilie dift'eiiicc ill the geolOgical fo lll. 

it ii iiicre iP il ii/niri it \.ll> 'WCIt. iected at short ilic-linilim ,. and levels oil lands.
 
i ic',llm'c -d t I li te1cc )illneteis,it
itll 1111111 ( I, 


%%,lll b 1', I',,,11i1i h\ lie IM cI~ p hi need
h. C A : III," \\AWie i tce 12) 0llen wIJS nmly mlore 

<It,p ill ill \v.. ; ll Illill l i- t l :ill v.tii., dl CI 111i11 0 1Ilhc 

i ti a\C! tI 

w hichl u;iN, Ill v,1i tlh j-, )'! Il!I! , I hc11t:1il-t ')mt 211. :11d n1121d H L'~t \%:IHle' ] a' lii
 

All k ill. ill I .\ all lctt t ll wo'ili (.t) Somiiiel iietl:iilled litiid Oil lil w hich 

[ll,_'i,dtl <I i' i :, <.ui,, Sacill level I,. thelili il Ilie il canal it.':t i. i t11t 

wiltliht, l i aet c rs11) 11 t o liit cia> i I h ' lS.( ,ii Vlt'! 5 l ,ill i i ' S tlt; t (4 ) 'I l i , 1 t 11 i'\. it anli i ,ilkS ii li l iil.'i>. sy .tematicitit i ec .itratli I e~i ilorii pith-lil 

v se in . li [Iit iscqAlC AuldA l! V.Cll 1I, . i l lW ebliOl Alilm h i ti ii ill iFityollell vely
 
eilIlhi-- :\l I eln',i iutl! hI111i i1, it.' iolitieit e i pal
I iiei !)jVI ae c l lei th it.lie Iwile ­

' 1cn lls i'i i II illiculiv m (fl ic',cliesillc ulcn t l. i ... I iii . i (1 )a ill dislib li lo ng 

w tlii d 1wc ,_,k illk , i I ill toI li i 'il. t ' il 1 cl k hecalltu e [liet' incill t ' m ii cs fIti llt at 
<iitch ii)Il ,I. l: iii l i lt. d,iedIl d Cd l I' c.'vtl c lve tp'l'tl ill Ito. i e 

c,l u t li \,1 tiill I<llit l Ic ll V,11111i ;1!1(1 lilt hIMd \wt.il , hla > :I 21C:,l[ e!.I Iecl ti le d i ,h ill velii s 
ti 1 L-Clie tili-, Velit, :I ti 

i "tii l l ii cill iid l iiillOtl l ;ilt' itC.'I i iin kctit lt it ati Wiil I hei . 'tliflheWilngliit.'tl acc 
c'licct I!ihc ki,lll ;. . J m! \iil 1 l Im c i (mt iel ., :1 lev. hi~llll fleI l: ie l ce _elltiillu'lei." lip~ldio lll 

Jtl 1' pc %<[l if ' !';t I ;i ) { > ' i( I i 61.5 it Illl av., il ll, llil I well. dccic~i~cs e. hillilel I il. 

Ccelillm ck'i'-. lilt Jhxcldiiils \t.'tld ,lti, ici:ii i, 70 ' 

I)C'lC'CIl '111d I'' 55 pci;c iil al li ill ilic %ci vIi i pai, lCnl iby, I 1) ec eeding tile
 

ish hiid dCpC i lii alet -ivli i,. t drihOtiii!i ct'nlti inci,:ilit. inml lite live ctl.tieaeeelt pet kill)
,WM)ld (ClCicA:i.C It, . IW Cll :111dl i)'CiC I . :tlnd b V plev"1llllli, electli~lo l0%C'i, LIMw IIS iC10l11 fr'0l11c'l !1)liltil 

tie .'il Well.ii ii i e iS Il it h I rii deI litig
11) Iidhll !. 111C %%;ilcli ill 1-:iVoilll i., divided [Ihe hM i. tdol1ne Hili Ce Widilh !fl L-Vcly -).0001 Mr 3,000 

tt.'e t', l thull t\ a ilt. Allt tItii lCS i pl ee fl wll l sdei olfgIIS While le 'e lim ali elin li ;is 

lisil' iii, tt. 'hI t'.i lil',itC (1 'iv u iMI : ttilecaii li i Itii tlvelsd Ihe h d isg r il so the 
dic ~l l,l \oi, ,11ho,."lnilll. 

'I Ilk " [1ll 1 1" mi l < "'M ii:1,l'l i1[1 cA ll fh .'" 

which tli ,ih: tl ie i tuklili' 1pli il ti le liitlte sket tle all i t wilcl y i,, r0 Illeers per 
;ilut SC'iVeT1hetei s 1listhalr (11'eV ;Iitc pt slid ei d il, icreased fivel Vtill lt e Itheadjllo ; he lhe byi'; kIl\ 11 ip1 Il l II ! L-C 1' u~l Ii. Ile ifl( Hlli celitillictl si,.[lie disdiia! -e iliclea<ses hy) 10 per Cel it' 
J VH Mi,I it, [:~l u ik i~tI) 1 6 1 h I-H(ild Cl:1 c co e i . 3. 1 0 0( i lC, 1 ' ell li Hc 11,11c h C d - n iic' l inL p e i c i f ' re i ll i d(e li ing7 

i l . , l o ht1c1.1 Ii, ld i l ,,V,. F. i llI , ic A (lli I e i Wlll i olli ' ,0 0 0( i ie And 3 1 p e i Ce ll i il ile ll l d o li lng 1 ,000 
klll)Ww Ll Ill I'1i\,M il! , 'c\I L IVl k\" i'lMiipd 0.'ecll (LI\> l'C. 

IMV di!Iliu," !ht'e %.AIl. I :11, h1h1 ' II ShW~tICCOIIlq lCI 
i'nf l i111iii(11 :llh, iil Ilkadcliiil Ilill, Ill ! tc li laill dLiv k<tt 2 ) "lhe "10 1i dille MeicC ilil I1311d level oe n1ill 
Itile wee-k lli 11 d il.C ',i11 the %%AI. ll , [lie Veli places Iherle slinm l areas tileAii , ; Ill whore are (ill sides of' 
Ik (1-filil litnle. WilMlh1 h ila\' 0I tl h i. 'Ilie sonice C irlls Of hligher levels. h! is not righit ito raise tile 

dul1V Mlll:-! IW !Ile 'dllllW durling" th ilW Ole iO(lIlimn so f'lood levecl fOr tile s,'ik (Al these smAll mlleas anld spoil 
Ih1ll eve.ivmlie tCls tile S'dlllu"Shale the nlajority ')I' (lie su oll illilig lower areas if' it is 
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IleCess:lI,' t0tl L ie %lC refit> these so~llitionl h is vuld he ;it rmc tile smll ]e l l"All IM hligh n)t wmil'~~l It 


1.111&"s.(10e110k ll) lite I]b)"d 1e0 tcl In ])tol IAli>t'd lm Hilt, h1( liiii-," :11' c n 11h111) And lllt'~
w hidh Coellec'I 

" I k (. , l l 1 1h t w, lo h ! 1.1ndt , -! t! + fi r Ili l t l l ( 1 f" i e, i ! , 1 1 ". i 1 1 1 t.1 11y h l te Ll Clg M l C ' ; I l l 1 1 1 C ' ,At ll t %C 1 .'ll 

Alld H ) CPl.T 1C'% 'l l, it 1 J '-I C ill!)+Ck'l~l',(e M; tttl.c 

[111" Vcl " Ill 1111", j, -~cv,, l '.It l hjl lull c' Ih um l,+ 11i"Iti l l + i I,\ vt .' tl'-t'i ll li I ll 1I.L, \k.:f et 
mll t vIill, tI It ,, . I, IllUJI+ II ;IC thes \t.'ll "'\.hel,.%\ tcl ruil ,. IlidLgc l 'tU ict I CHl,. 

I 1 'l it'. 111m v ilIc(- ',iJltl;,,tl U lIr o " +l I t( It .\inW CIU~ tto 
ti ";lihluel-,Ck .11,,%\ i"'\Y()I i I)IR..\IN A( I P I ; LFI.I.M 

.,NDlTill"WAD\IY IVLI-IA.YAN P IF Gl1"! 
) Cc 1>-.+1 --1 AIV- ­

'1110 l'dl\ ( M ill t'l I I I t ,,I " $ 111Il () 1lletel , 

:iIhove "Cialevel 13.1111 'cl tllto-Ic+I,lmlc lil h,, .1 hllm
wille: h' kstile u t er tly d l hsea lk e ,u '111dlev'el ulem KmIl i Il li'ld ill;1litoll td 

three mlelel,, pt'l kilhl 
I3 The ecucl ()I, wide \veii+ (ml stnliIdel mies 

(lite lot the l: t.r \el llll ()IlW iltel tomw aud,, lte \,tile. .\ Ih(lugh tIlc mii l t'ul l \\t . 01 '0t111(.1, h i mi\'tol lll 
()II l . hi , l+U()hbllnl r) mdv~.ed M\ Cu'l\'ill the0 C11llMILT.' 11lutilwh tile. -:1,11uAlmitd~ Bahll i h stel flilli e 
()f tlhe utnallei tmles. Nile, asl Iit l l I ARt , l l\J1 kdte-,e .N.\el die 

thmii rcI \%,iitci low,, m tl tlt+,., h , th 'N il,+. 1 0l 1it , ilh 
(-i)~ ~~~~~~~~~~~~~~ I~:~llBI"lll-I510;lelllC,. 11i tltW ill I' IM 11,L'",. It Ih10w,!;;UI'+tn 111tc (1thI' 

t~b iy It~v ':lllt~ ;'<lhe e het.%lU. ()f l" ilt.. it) J, ChO),'d l',e' -'()() ]..l0111 :le 111C ',,,;l.lld b ICPlt lJl 

dillct,.'nce ]ev< l thli I I li:>;. te ,11te1 11 ,L,+
 ,, l.. + l % 

1t tile ('11d (dl ',1111ltC C':11!;I llt'~C' Ihll l Atl (tl I)eilfllli l! . F~t)I th is ICAMi-Mll 11 1 e 1 1111 t tAICOCc , 0 l i l ! !\ C, I bI 

hoelv cil the aI liw lill (11 II~Il \,t4e C11 ll[lit e 
1" I I IIIcL II1 FI" Ic, It. ]:Il.( hc1)vl I- t,,I ,ulIll e[t'ill1+tlill m;l~ ~ti )ilni t>,llflc'¢ll\ t,-m , \ 1 N (d1 c\' li 1 ( 


'M t M od oI' %%,,t I l11 1t1 tll il ..]l; ('l 
 IC'Oi \i fiIil ' l (11 th e l' tilel l\ Ill l]i l e iiL Cv 11,0'I j~\ li'-,, ;lilt] Allc ' 

wh e , ,ll til c .i+',uc .Ii l vl,. flcetd mIl ,Illtlilll+.ll~, tl e.,*v
 

, , t.XCeC ,, l~ i 'dl~ V-\ l: tt. I IW tL'-t' 1+11t" I , hll ,,P)l
 

111At tile'v CLll :,tedl \\AI~L' \VJih1tl heillW' ole tC l ie [11 ill
W Il ''It l i ec l",VtM ll L Hlll S Aile dl';lilled 
rlli(l..I h ill( \ 1,1\ WX l, tl .ill ho (ei Lt.t(1llltl hyol< I l nliil d~~im m,. 1h10 HMl', dlim n litl the cas:tl and tilee 1",\

w ~ " lI ml d O I ' l 1 1 i t l c,+t \% L 1 j i li t I I ll tel 1 , l i ' I l t ', I I c ' \ V 11 1 I l l t e . l l l ') ( ) l i te Wd l er .ml l d l l ( h ;0., l l S 

,illlt~~~~~tHI heirc t: lll",(eqdlhuctfcd diletl.%kt tile Like. 

(+ I) '.l'l <' ]111it11 I t 1i l llh hh l,,i,.' ,- A\t +-1.30(flice l"- Ie) . . ,eui I,.': l thle :lic._it o f ithe 
Jl\ ht)h l+t ,[ '1til'1111C elib)1 (1 ll iQttl ll)t It,. file I C'e, 55.()M1)11 11,11M A lue AI ', Me 2 1 stllquai kihlm eters. 

suluner-11c ll .,ith \v 1)(11l lill 'Ilhe ;uuiu' M1 CVl..'(llc' lll(iWe tlll ,lt ;llitnl I'.tW if", NtlrI'W e' is '00 
lthe stliluflck , ti\ Itlic stil. MhiL'h 11l1, gC(A u illionu il-. vi teLkse>." "Hlh liu itiulted to he olle­
lite 'dIilh111l (11 c'L( ') ,. I Ml eCUt th[lie wi ved (d ilili-, \\ r:,!tCl. 

L', 200( :IL'C', ;lld th lilt. Altioln is SC.'\ell days;+ lthe SllMlC (w() hilli l li I pel \'ecml Jlld Ihle w;itel 

Illplc il' u C Ililth tlhe tim+n "T'isll"llis llto( exceed 

dulty m utl~ntt 

( d c l ; :w l e . vm u ld h e : e x c e e d ( ) t {) ) 0 . 1 00,( i ( ll 3 t e l y e ~t .! { 11 

7 -. 1 x ("( 7- 50 mlll ills 

20 0( ( ,,\ e d S e \ ' dl tl I I - V\' 1 1u n1 I S 3 0 , (0 0 0( i c e s ) . 

11 I,'1 If'1c "OIVedL kS ( '0 .X ea;chl .:It wtu-d 'Ihis alle' is 1:1l e.",, i1l:1l1 tile !nomlll ] duty. 'File 
h',AVe Jhllli Cil'll htltlP, M ild -'-I u lt1ute>,. 'I 11u illi- luke level lIIls Iisell it) -I.3.(),' tdtl fi(li he last three 
c':ies I1,ll; Ilti -: c the L ind I') lite l [iht, Ilm lwel-lt' i w il ve:lif. title lot tlie ilil-clx, ill lice Culhi\'1lioln as well as 

w Muild h e ' ub ull '1l-T , d :,111d V i( eT l Mn l et. i ,,t l e l %k n ec e xc e s su I 111: I i t t ( I p s h ic h e d \\ ' 11 o . Th i .s h a s 
llite ;ile;i "+ci\'d M I 'iiV%,elllHILIS 110t he ICS!, 11h,11 50) ic',u1liet ill ililpl vc)%d drinil 11dtlie spreadin tllf" iield 
JCIC; Witl tli e 1littl110h 1 1 lt l .'0 ililc,. A Itilo) c .71 diil ge il l Itlarge arel o t ilhe pitovinlce. 
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T[his rising, ol the like has gre:tly alected tie As a result ilill tlihee "tcs ilie goverinmeit of 
latids icai [liel ike. il this ieason ,elaniraioni it" the tAl tried ittfind ;; otlth t) ihi, prolbleim and 
liC\ laild ppeled, (iC5 .d iii iiil t t el lid (i the excessSilop . di,,.usi 

dt'irlage w C;t ill I": ltm. hilt0 i <.Ita is 

stmlli:uiy oflthe 0) rSinig sis p:S tlitnt+lellcls this ]. 

(I I h. i t.ill :] ,,+\Ce'l acles,'0 ).(1(ti t 
.
( i It , Se Ni;I l liliii , tiledt;iliage ,hich 32t,0(t0 cre , weio ticiiutiill 

'valel passin l l w hIctw etii ILike toIllke ;I -l.1iicc 

itind Illm itill thil Lil ii l ITee ti i 'the. it) tich l ioi 1 stxi\'t F I lIl >,h 1lIIlI -)i c; I 40.000 
It() + i.'-ill,', llilI, Ill Liket. I C M~ lki t1 ,1c l,.I V\MIld tll ,l . 

inii \\ll tIj '1t Il\li toill .t.(tt littli4t )t llth 

le t'\ ile w 1 iile,il ii - t \\111uld1IVe0d CIiC . - itrhtt IlV , ill 

I It)l l ilill.tilt' i l if i3 e alla t() tI-4 t 4> 
Imiilh n dC'l CCi,2, P 	 ei ,
Itit,VV+,+'C'CL:M 111i111A 111C' h'\Cl 	 3-0 ,000 11 ,;.(0. \\1itlld t,,_CI 11!1X< filei lm ,1ttl ( )( 40,000(I- _(1 4 _+," 

(4) t lhe C1li lisll duly isuicpu .,100)Ii*pei acle 
(',i \ i l\\cI tt~ )l Ir ",eat.tiI" ,,1 Ill !+;i l \ . iltl \\ >u l~ I 

t.'CCc' ( , (h )l ill l+<U.!kj , 1l \ t,:l.,111il ',i ' 	 t uli II \\u l 

'l \i,' .. It (5) tpolposed is Ini'(,yll/()~ 111chuAR\1. The duty 0,00(0 per~lacre 

per yer. 

tIlI1 vr I t l li c ill Io,it'i I', 111,llhi 
hil tt ielctiiu\ ,. . , i tiluu itiii ee ( ) h licaill dv cllarge (l iiiigat iitil: 1 iuial 

" 

e'.'c':Iw t . i I m5 I II 

oiltihit.~c !,all ill'. ilwt.'l:lC 
I l the n II L I 	 : Ci ill I:-i'tuil iii Is iiilliiti p)Ce'e . 

(dt~~ 	 illllt~i 

It)I \blti ,+ !7l) lC d i''L'1 	 1i''5[l . t t i i ail u e Iilit i leACHlli", 	 tSloiC 
p ci i ,. tile dhia inage 

i>Ahll() Mid' lck 	 Iie .'. Ie dr il~
 

11 tikle t+k i, ,ni 

ilitilit'l) \Vdllk'l 
co uldI)IM UCC 1h1 1ClhtiC O St l 	 4 , ott Ii 

wtet -ut -!ilh I il h \%:lut .til hiwll.
 

kIl ,1 f 1,1l,I,Cktir<: n l i i , ii \\ ouk , Iii ; i 
( I li tile liutil 

I,Cch mll a t i ' ll) k i11li e, \v h lt l 
e dimaiu.i, 
iCj wi i l l he 

waler alter 

tll0 -+ .1 (d -Nt-I ) 11!'c" 
<, )1 ,,,.,\tCdh ) <.he u111J h."10 

liectillis:lI i ;. I heirc I,,,, t ilht 2 1)1)"')., acresCtS ito_ x , 

I ill il li l lii tiutlm l si, ie.. hIlks eiiil . J)Oiilliltu illn rel 

i' iu, 	 It:' dd 0 3ipi for washingItlt) jihllion year 
u'limtioil would be 

( C )'St i Gpp ilit!, il tu I l l lIm d ce tYv 0 9 0lm p l~'v em 
:tid : h'teds the drillrage water 

tCl kl , tu li 1 1 l ll t,l lillio ni1i + t . 

cirips like lice ti Hel d'1;1 \\:LltiI 
(Q) The excess drainage witer that is needed 

(I) Rtldlitta l Ihn(:111! t ertuC".' idCult1- get rid (t it hPtti t lie et f iake Kao is1 all tio a ill ittl 

vanili ot itti/c.. nl, tI;ttl\ i t lie clioll.:linc plitd 
010l(-.(1 = 200 nmillio+n ill l pcl•40 	 yeair 

'!Ji the ASilt~St
(P)I ( ',,c (1ALt11iiWl, lM :4 IMAC C", 

ite s:lt)eCneuitE.. lhits 11L111ti11e1Isi pIIhIt01. Pttject c isiissed s i possible solution ill-

Chided tie,.' tieIll 

Ill I hI Wit1, i en1t it H s fpi,sitiO i oll 

, itullll)liilit hdensi titl PIll Iligh i piltection baik ai ind the la;,eis n1tihe I) Mlakiig 

htlii. which ,prnudL itsHeilelits:ull iVer 1ie test ol' the so that (lie lake cai be raised without any daiige 1o 

lIAR. the strroundinlg areas. It was found this projectIliat 




c~~petlq ' ,L~~hI~tl~~nt I~'x c.\0 11 lh tx, ll d ,I 11t,.It. ,,,,I 1+,ln 
 \\ mi I l cll,:Ju
.'i , 

MIlim) t he l l cell~ II h(,C II II,' d "X l (t , illi,,ml"uw.i 
 Cl 11 kj 

,'l I I,I :ll\jj(IJ II :I t , -It l , 1)I Cl.k"h.<.I h, I I<I'" dI 
",

I~t I' , IIitj Ij' oA Nll '[CtI l k',lI')l li 

lkllt ki',t'.111 1t1\c J H III\ AiI!II,T) J Il I,ll I llt1l1011 i \%I11 1c 
''..b\
,.'u ii ,_cl i iJlw,t t+. '. ,,,.n ' v I ~ ; i : t u < +u +l~ilu i t h,.IIl,.ta
ie
 

! Ih"Hllll| l..'ill,
<l I 
 l l' '.'\II h\lltt. l l\I.
CI I'.l ItLV,I Ie 'itIII fhIknill J ":iIII ).w()0(I 

\11 ,I.iul l.I.d 1 ,c l l '!l Illth l' t,' .,.Ilkh k~ l l ll l q ~ ' e m l ll / k i 

ll.clcl h t, l\, lm,-.j., i, , \ lht I2 !u lllllllll o fu!Ilk. ill1:;10c I\ t [ ¢ ul l 

ht,,11,1,! h bv I leII 01)(I lC ",,Ill l l th 1 itle[.l 
lh,.II1 ' It,,kII A1%, 1 1 I"I',ii 111LIp,l_'l, tlt. It,,,,.J', I.(l)l"+ 

tl l u i l h l s,)lII I~,+",i JI 20 ,0 0 
' 1i1'.\ 11u'Il , pi I -,%ti [lelhlC'tl111W~. ]IlelhS\ t-1 Ill m )III.1 l O 1 l oc o l A I 

,_'lcLxpkh'i', ' Hlt\,~~4 t I)IJ hCltelllc 111k I\\;;ta CAU fil 
("I),esi1(Il" e 11 1h \, jh; 1,i11111ui.tI l ,;A )(1 )1 0~c' .; 

I11, 0l -1 Sd'l ( 1 .11u'tl iII p I ll . "I( (It I- IlIhlie 1 d iu ",t IIcll I (" 
I'Ict (,.Itl \,l; hpI ­1 I " II' , t 1 Ih lllic'I tl ln .icL,Ih l"'( I N.' '. llll'-;1L t elwI ' I~ 1 1 LIV ,1 l In II) ){I 11
 

~ ))Hle'il ~~~t~c l[le~1111111~III ll'VL(C11dA~ ~ ~I ~ IIIIIoIIIIIL. he",l~ Itl [(II , [:'CllilteI I(11llII tIilclI ' jIIIt cI IIIIIItk'I ~l %IllltI lu'tl, "10 1 l I .l~ lc'I l'. I1i 
k11il.11 I ll .LT HIL l i1 d 1.-1 liIL'Il c'1ii1, '~ tit Lcc l l. I < li !-'I , 1 i cl''. I l1CIh' < e1 u11 I'h 

lt'),L <II. I Ic li 1 , ,11~l,C,;I I IIi') I t(I I I lllc 11I 1il 1,.o 
 II c c IIl l' I 1 d11111lcHlk' Iit k<.'.CII Ic ' 

will~~~I 1 c I~clllnI'k)II,I c m etJL'I clIilc t Ilq ('lil. lI".llcl' \ %Ihk, I 

l{.ic\ I I III.II II I II t(.'Ii ~in II lt il_,CJii,lc III ' Ii 1 1; 11>UCi Ill, I I IhIl I ' ICII I C' I t)I h111 
O1'~~~~~ ~~~III'()11)1, 1,> ll k,wicll C\11.l'i*liTlll't II~r'c lit'C,,i A>~ 

lilt'~~~~~ iu il ~ LIIt Ic'Ik' I<lli \hll~il'lL 
,U I ,' IA Iz ! I4\ <i iii;I'l IO-11)Nli i~ i ul' : I 01 :lh ' Ik 

I':\;lkh.
7 
.IlcAh IIIihll m lI i 

,IIt I i . Il e a l m l t o 

t ( \%IliI () II,I ,,d )I~c ,'I
tl(It . l'It C li III I l It'iL,I I)L IIIl ', 5 i '1i.liIc 111 ltle IIIJ IIt' ld e ic I III'trM'. , ,,J 

ml~Ih 1Iv.,'c"I illI A x~ KAIIi,,tlpo<illi . 

A~ I (IIICI elIV.'X.. hV121IIlk' J BEIN LFI]TS O F 'IllE P I EI{TC J , Ai"l lI Ile 
tlIC I ~l ] '- YA1I\I\i L, I II.Ii til Ir(';IIcI,> i 11i 

11 X II-II~'.I; "I l( , III,I III lIlC I IiIIL; I)i I 

K ' , il,td ,,I. l ,! ,I ., -P h I( i I~itil H ;u 1 1'itIlilIr i(IIli d W Ill-rIl I I L I( I l!Il I:i IISillv l C') (11 

wilhli i fca l, w hichl v,il le'll((,Ilile inlco.li 

'IIlklil i,('I v,ill (1 IhC c" 'CLY,, h ili~iA'!id V ilT 

Id'tlo K II 'ilt lcil,')'u l III1 
lIPil(c';l!p IIIilh' 
 III " CtliiklIt :,tI1l,CIll Cll1i Il' ull d e ri'[01 

Ihl11ti,4hlli,otcil .ll~ililcl Ai the' u d c'ii .,])() {)0:ici,>Io -l(;, J) i()l.i .
h''I..,iiliiiiq 
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(3) Reclmnatimi (4 3.,()() aCIeC. ince:lsing (7) Makiny use of tie New lake to encourage 
tile Cttivated :ile'i h%twc I C\C irtl witel. toillists.[tre,,t 

(-) I i lic 

'iaCle , 'ill the thl d aLlh! 

l'te 

I 

I .'ijirlld ;Ilel_ b;V 

thlllh . t ., 

>N (J)t) (S) Sti:pping (lie iisiig level 

(T TIe t0tal rcliMied 

i' 

li 

I alke 

.ciwill 

Ka it'iii. 

Iise to 

, Inlcreaisioc 

40,0(ii) acres. 

tie lice l.a Imil 20,000 to 100,000 ac.l2, tile ijlcile (d 

proiect expenises in ole yCal. 

which will coVel the 

(o) Increasing the samar aiea from 3,000 acres 

to 10,000 acres. 
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CHAPTER Vill
 

Irrigation Practices Research
 

And Soil Salinity
 

HELMAND VALLEY SHAMALAN 

LAND DEVELCPMENT -ROJECT PLANS 

by 

A,.T. Assifi 

A13STRACT wayws anld drinking water systems. Necessary measures 
hm:ve cither been taken or arc contemplated for the 

The elatnd Valley Shammln project :trea relmeLdy 01'iwnershi=t prohlems,ik soils amelioration 
presently served] b: a iniiirriation canal, which has ;miid eflicient 1oject constr uctioni, operation and 
rCla)icCd iidividtal I'jMI.is" nt11rsUS Old riveTl div-- aiinltelance. 
siors, areatinlca eadv walcl supply to ile I l:ii ,1 

11e o)l ditclI S, Miid iilijr 0otlellaitt oi lrv'l 

rlpid \otlcrhiily tlilHieaili;. 

Tle lack til:i"jiiiic coli oIled in~iol,11 Hot PROJ I-T AREA DESCRIPTION 
delivery itoliew ilm ,a: luil ili y*v1 i ri paioil Wa i rI 
to :ill litelaiidN,, altiiiuiied draiiaee_'+.ss'-,tei. ticct l\ [tcti 
[:iutldlevel~liiiitJtilniea tiie-. lie tllleiN t1'soils 

il . (1iiiemi:iild s Moi HIC11lfiv :ertl1ty ae ic ,II(O () lielmnirtd valley. Themio 1,urlilih"Ly, IctlM ,, I leltmand valleyd s()il :rd (Imn crd ill). I lilktt il2[e includes 

t ion 1 , ie.'ilil t%',i200t,00t .0 e kilometers in southwest Afghla­:1id disipulm ,, \ .,l', J11 'dIh11CIL' sqil 

p~iibleiti, hays'miltll l lul Ill i i .id htien instat. 2)'' t) 33" North Latitude atnd 61"i between 

ai .;issb hdl liehll , t ledeveth 11i llti tl I ii ym it ''1')last I ciI i ( ee IJp it'. I. 
relt iils. 

linestigationl~s and cconloimii idme simm Ihe 1,1Sh1,n:11. Ihe Sli:limi:mli unit is located on the 

of .111d d lopiOimeiC It m eCttpuj m I ' \ iiL' of tie I lelllm:und river between 31' 6' 35" toeaSibility' ji%'Sl 

Pkls ha.ve beten 'd ll ahiil lmiil 31 Nolith lititide and (1 S' '6" to 64"'worke'j on 'vel . ..S'51" 

flilll distilibiti 6li .it 42"delivCiy, iriclltioi . iiiiii , W (ld Last L''ii it de. The ih extends to thle 
110 ihl ,llihol the 'oithlim]tcC of the Ile lmand 
,iiil p\i',iiil:ih Iives, iiwd is ;tbtiit (4 kilometers in 

*(tiCl iii iL. Ptrci ldnl tOf liiitc '. tIitlninWn !cliigtl nd it'to seven kiloieters in width, Cnn11-
D01 enin, Ihlehnand-Arghaind:1h Autlhwrl of q l- kilotllers.%'ilh.,N iing i1.lolMlle'l ,5 at 

http:I'jMI.is
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HIslS(iy 31 kjloilleleis blow\ tile 1Iiv12el~lodail1) :IId extenid 

I~111 :IICLI II1 til If ,PilIIIhi\ 2411 I)IiI oilIIIC VA C AlliIIl kIiI 

I %li'il lii IL\i)CII1lievild pl'ioic l lo l! Alho g IIco 1111 ~ile oI 112 Iimil~lklIt i li hadr ell 

oglii> 1c21511W 1112 !iL 5521 iLlm l 11I12iIIIt o15121 i C(i MIIL1 12Ld, Vl~ Alt I L feeI I liii L'Oh -11) I (1H. 

.II.1 c11coIk IiI I Iliii!c AM Ihe CI IitIs tiSS 11),.II:Ii I , IL , LlI.W lt iI es.122 I l 'IIl ll l l 1 stI 

( l e I 

(kl Vlkik I',~iAhL it L LILiLII I 1K 1 . Ililk L I0 k LIIlomc ei II~iLIILLII LLI Il. I)I~ ilI'ls(0.1(
 

phax,' (d ill Jldhl'110 1MChCLII 'MiIIH ILLIhCwiL I im o( kIIILvII 'situ l leqI 

flitted1 i1112 IItI. 21 ll \\(V [11 2IlM iCtl1111 11112 . e iI e 2I !W1111 

II21II t'IS itI lO lC,:it C C 'i l lm l1,11 

Aoil1 , he1 I J 2CI l12111 I Il I aIll ,12I1 111 ialI1. IS 11 j~I2 :ISl:I:t ti~l ) 

vcLSL.mc . 01:1II \LL.'I I);wll.II i i ll' \L. ILImI Su RS lljw I lIt ilal I itLIIIIIL i i' tileII i1"ll(! of!! Souteu s ternI 

I ioI m I IIIl L.Ito I I L 15c51LttihI I eLII- 521 (l; _\iit m 'L12> llL Iis IL LIIL 2'LLI iLi 551111 

AI:I Il:l I IL ,, *\12ll i ;I C.111,IS) \\ I IILLeel l\ I111 1'. II I 12liIo1 1115 112 1 
.)I c 111 LIL' L'\l Il I 111 LII~l tdit> I I S Ilil I II II II c. 111Lp LL II'. I I W ' 1211 5 il;ILdI , I t IS ICII III 1128II II C 
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Table 1: Temperat tre Data - 1955-1965 

Ainii July Aveiages January Averages 
Average 28axinhuim:(84.0"1.) ( 107.I1"F.) 14.2'"C. (57.6"F.).'"(. 41.7"'. 
AvcraocMi ui v 1(2.7:( . .!. 14.2"r.i( 5t.oo. F.) (35.4 1,.) 

vember16. 	 .3, 
,",li~~~~imumIo1 .7"(',( C I I. u y 5'
 

'ldest d k- d pi itod:
l col' 

Nlinim m+:- I .('}( .( I Il~lalIwlcmbv , 19, 

Table 2: Average Precipitation ~istriliti()n 

Mmtlh 	 Millimieters Inches Annual Distribntion 
Novew.1h i 4).I 0.36 6 .81',': 

I)eceIober 30.3 1.19 22.4 
laiii1 [ry 33.3 1.31 24.0 
lFeb rI, Iy 7.3 0.29 5.4 
March 25.0 0.98 18.4 
Apil 16.2 0.64 11.9 

121.2 	 4.77 89.5% 
MNay-October 	 14.3 0.56 10.521, 

Total 135.4 5.33 100 % 

Table 3: Weighted Evaporation: (Chah-i-Anjir - Lashkar Gal) 

P11 Ivapartion 	 Free Water SurflIce (0.75) 

Millimeters Inches 	 Millimeters Inches 
Oct ober 201 7.0)1 151 5.93 
November 130 5.12 98 3.84 
Deceiber 83 3.27 (,2 2.45 
Jaiiary 81 3.19 61 2.39 
I'el tirt y 106 4.17 80 3.13 

NIiiclh 	 164 6.46 123 4.84 
April 250 0.84 188 7.38 
May 345 13.58 259 10.1!) 
Junle 438 17.24 328 12.93 
July 416 10.38 312 12.25 

August 270 14.5 7 278 10.93 
Sept ember 268 10.55 201 7.91 

Total 	 2,852 112.28 2,141 84.20 

http:Novew.1h


I~~Il~'SiO1'IiIlargel(/11(c'III 

tile cential flIi Klii K~l:i i rIipaliiistis :111d 

MOTi10i 112' 1 tilt :I Me Ltli - CIMMlll Id riVer lJAiiI 

,ti le s eIlldlIv' stl>il~1)151t1 hlle i s2Xnks.\ 

Apl oxLI1ituic h llIi: l tI irail \t.;Ile- l'Iw I 51111 

I Ilili(0.j )(VC 1,0 0 IWI i Pllkij ! 11111*.l) 

Si Ill e i I ll o'It 7j)(Ic Iic o lt I illcLow mA ILL:l 

ihfl000 lIo l.1'll00 lIcL I ALL'.the It i i t lolli' llIl' 

Lt IIo iw hlY lll ISI 11'II Il :I I kill" :sI111(iI 

11 o2121 A l~~ 'C 115kIILlII I l I i 2L)il2ILw 

I)l iL l l I2.>'> LI\ IIIhC. P 1:eCIllUSt l M I tli ilI\H 

dilL' t. i thseokc 2lolICl lw ilii 12 Cice vel .Jlh 

I I MlilC IIC V1I tct of ':I ',ill d~ l ts.'I Wel Nil , 

111111%!:lIv 3:1Iiokll de oed Id I : IL :1 I 1k1:"II11011 AIl>. 

C2121i lI l', L'\I12W1V C1) 1 ld . IACI1iI ;11I I ' LI I 111 :1 k ii 0 


I'Lser :iI11L lIa I 1 Il ai111 t111 IlL'
l ,le 

112o il A lill 111:1SIril ls ll ti11le d!!elII:ve 

1111 ill Al i1:11I 1 A thile N Od1ge of' the,l\lip p 112V~ lel12ll 

l.'LI it lilt ,vest Iltl [Ile Ilil known as tile 

a~t--NA 

i 1151 iim I~1111 'IC ri i s l \hi tile hlk1ill' 

ll('L Il 1 1W il MlI AIL ' L' t II15 1 111~d 112 I "i y Of:t111 

111CII I )IiL' 1 20 11112. )l t1lL'> ut101112 111 15j11tel 
lim> ill Il' tItotd12uI I IImi ILSl , h- ic.lhosC 1Jlin15ilel
 

g!llclllAlv t if 112Ill I oxils.ol t\IiCAI\ I foul
 

IclcIS (w. II1If(,l 1. 1123I1Cl1Il l l2II 1)115)wich15ithey
 

' ll 'd CI Id l ie 11i 

S i belilA Iohl)Iol \b3l0ll irs sIgII~J i 1111 . hielI 


II)1111 S i 0I W IILli t'11i ilC11Ct Iiiiie J)illg
lt~l tI C\C 12112 

C(121)! I5I1 C(2111 L 5112 sI11IIt )ipeh ( )I1 (' IIv 01 I1 I 1 1 

I j ( IJl~tldJI~kIl It 0 I1 1 1lt ilI o ], 11C P d il 

it i i IIS5,LL'1t2 115125il lit eI l121111811L l l 
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This \virter 

quality, with .imtite strrae prwirided at tire KHickii 

reservoir (preently 1.35.21)0 acre .
 

the Shantalan onit. supply is of excellent 

Meetire porqekl 

water requirie lint, ale diverted l i he lcli:rd 


river hv 11he Bi 1lira L.:lil eiSioti Woills ib ltine
dli t l 


kihlometers to lie ,I(ii<,h k vi:i iilil
i Ilti.h!;i 
(2.7(0) ftlKpeticcwrnd ii,i hfie eel cap:wiiv' 

Slr:riMrl:ii c:ir:ri Crlir CiLtIr -,cO'tlcrli ) .
 
The L liri 0i 1h1' ill ,l to
)ii I I,'lli i. ,dl 

excellcil ii lli ,,or W'i , i Mi;l yi.ritL idilrtirLil 

Analysis ot ili ' i lt i, mo liur lie
t i trio 
130 '('111:1 m; it Y[~llllilh ll <;A11:1k . o,,111111 1:11,1, \ -Ilit! 

irloi . 1,1 1'dii Irl !(i viii i tr d lll ' 1 -ii I I :ip 


millioiLtl) i ltll ;r ier ! I. ' Il ilrt pc; tr l'k. ll 


ci,titil,. ll,l ii tii tllitP 11iii d>1 !'i1'r I l i(.11w 

Midt Ire N>4cti-Ali r.is ,i t" lt is ct,'oit letCil 

ill (Ile . I[ilIkill ! i tl ~ iV J)cioill ,w 1 1 


S\'qte ll)(,1'Ili, 11ii1H. ]ll ,11:1%k ~ll,lll l ,lil, i'J 111111 


iiitl rippl(1iler 1 i t)h, !.t)( pm t, i
,11c!, , ilirriritirk , 

T hey (t). hJ!c ci, i:~ ' I~ t ,~ll ' , Hl. ltllll-


acie(1i1,ilo (dllllll'i .dt'l'l he€ ;ic'
11%C\ ;.Ill iltl 
tilt ir iiiri:ri lli 

Preseulr ,U1s U 

l tlih fl,t
ll rrr rrllri1ntl is tiL the Adell til rrr l 
,reas i) rite :ru s, lie " eli ;irci:NtJe i :il tl lie t Li 

it)cLtti ci'l!iii itzri lirlttir;l irrit:ltiut 1 L ,CliCtIi)lClit. 

Thole ic 0ilicr.tt irtl! . ,I thrill"( it i' hi 23 
villaies mte ccls lli, it( itI tIn pih<wil 1 lti_, 

villa'Cs isCStittri to tuii.iI tllit ittitctI 2-r(ttt. 
Statistics mit( cerlint Lil,: rlr t"Iltutu, it is Iissi!,tenutiil 


t11:11tile rer, 1 i l:i: li t licviltl.es. it~tmLlili 1 1In 


which vary l"ioc ;i ",tioill 1uir ttiii letltively 

largel cullllllltli ciie sic lit'it itlil- itit ,itttulctill. 

Tie M , millace,iisrit v arlirHIt rirCtitI)'ate ;tie 

relocated i tile ste ot i Ire il vill iurised lurILie 
Iirning. 

PROJECT NEI)S 

Atghi:iii,:iri. like itt: y ttei ctunt ries if the 

wtrld, i, iii lctili t itof :ised riricultirai l 
prduid liort. Iliti pil c :idC 01 SO. COtisit 

d.at ces ht h hiici s il.rave icti ichic'ed iii ,cii-Iolii 
,lgric ilturlrl. itldtlrlti:,lecirtill tilriids, t() tlhen,t ic 

CtolilliThe Althlla li:is, nr1r:le i CMir21-. .l 

trated ef rl ii r -,.talcitslih ;I lt r ptll llioil iil 

tire spa1 iui)pll:ilod it t illlttv.rsely l eas liec Tle 

Ileltuand valley has received speciA at tention through
 
intensifiedictivitis of tie government illthis area,
 
notably in the constructiorn ol'storage darns, diversion
 
drills, ilrill cai;llis, draills. reil'ds. lail develop­otltc 


tiitll, ipopuilation Ccenter. iirltt,!i:l aCirVil, ' c .
 

vet liti iolie 

'iriitiitirAl -ii(ltic ll larldIre tivoraihle physical 
ote)1 i:rtfftilthe h:llll W illi 

*lic il-ed Im rilrd intensive 

l;ir1itit iCIeCt 1tI idS, 
.,ate1 aid clildiALe artic Well f i Arpriitrit ' of killd 

deVetoplrerilll ll lile>rlir:il;iii. liw Cver. tihe area 
jc. lliilc, iio llil lc':l hetlo le (lie lt.emllti I'}. .
l ililic.. 

[ih-ac lrti ltr e ic ,,,itc i et r sietistil r . e
 
ili iit h til lli liu ll it i i tl ct .
 

iil I eiier,ri,ti(dIc kliL. ,irt ls e ie .
 tll ir rsllilth
 

il ,, i id 
:llitd i i 'l l p u!!,, e 

rlieu ii c i ii Ikil ire palitv:lli. mird ioli 
1:1111ll111111lill!2 illi,_!:,1 il li ',,' 111tc illflh 

l't,)l ll l lk,%,d,'td', lc") ' l l il / l , l Yt'.l'Cct- .
lk ll id i :hii0 v 'uir' lllh ,l F it IWi1 Jl'li ts.'(1l Ii

J l~iiCtllltll,kL -tiAl hMV<, .., iJ iL11) b. illlL't C lli~i t" IIA 


llte \,\V ,>f , .~ l e M l/1 h)'I l liM~'C llitil ldl 
t,- ie i , ll ll ni) C -tisi lice. 

i!rrilli Lritululti\ittr -it5 he :iltit ' lrat.c needs 

Ilfilled i t rc Sli il l iLilunt iv,Io licieve successful 
leveIolllr lllrr. I Ie l rlei1l- :.1l11l elleds0if tlhe 

Slr:i11,ill. :rll iJI) Ire ciisidCl tin. o fill itnto three 
pliiiiIim l c:li ulries. 

tI I Projecti dleelr illt cotmpletiotn. 

(2) .\gricrtlllui" l utevehlttllenn extension. 

13) Instiuitionil es ablihilr trs. 

his paper will iaiirl' discuss tlhe first cate­

gory. 

It ,itqalion 

Thre Slhanr:rl:rtr cairil "n: cristrltced to iutter­
cept tle intakes oit illhe ltd lanals outwhich Ciart 
tromt the iiht baink if Ire liver it itle vario is Lind 

trtts lyilig bew ee' t i ;1d tile we-st sc:llp. Prior to 
fIle c.iii i ltito tl rle S."r:int;rtii tractscmill. :iige 

I Intl. vt icrrl:ir t\ i l I lill 0int tIe canial 
mid nlievillgci i lsli t:iwii. wer'ie crillivalted llly' 
",-,ii< l:yllvt i liI lt ltol crrllt tllleftvel' i C ' iOll 

idle or1 iltri i m1 Ot ic k tt blCi0t rll',Cl e l depend 
walel ltplies. ily tit tOler total1i1 iC-l' 

iri'able lanscl, rceuili/ed. tt ew Milty i til canal 

http:viltl.es
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Table 4: Boghra Canal Water Quality 

IT x 101 
Total dissolved solids P1, 1 

Percent 	Na 
Percent (';a+iNlg 
Boron ppmn1 

Na 
('a+Nlg 
SO1 
Anions Cl 
Anions CO 

Anions 11(03 
Sodiunm 	 Absorption ratio (SAR) 

Fxchl. Sodium at lquil. 
Irrigation Wit er ('lass 

11' Calculatld ly use o conversion tactor 

(Average Composition) 
= 336 
= 215 1/ 
= 15 

85 
= 	 0.21 

= 	 0.50 Milli equivalents/liter 
3.02 Milli equivalents/liter 

= 0.24 Milli equivalents/liter 
= 0.50 Milli equivalents/liter 
= 0.34 Milli equivalents/liter 

= 	 2.61 Milli equivalents/liter 
0.44 21 	 2.6 3/ 

= 	 Neg. 2/ 2.4 3 
C2 - S 4 

0ondIctivity to parts per million + 0.64 x IlCx Il " for irrigation 
waters ill the riage of 100 to 700 iiicromhos/cmo (Source - USDA Ilandbook 60). 

Based on actual chiIi1,:il auil.,'sis 01 wa. 

SAssuming all (O()and It () rea s \0it (a and M 1andare preciptated out as CaCO 3 and MgCO 3 

4 USDAI land ook 10 "l)iagrain lor the Classification ol Irrigation Waters.' 

intakes 	 would wasll( out during !I high flood period 
and could not be restored in timu tol finish the \viniier 
crop. 1n 	 other case, tihe c'au:ls were so located thait 

they nly obtiwd \\,,ilwer dhniag d 1101Ml Mrhigh
flow of the river. When the iiver level dropp-d in the 
sillluuiel lllullll-, ie people were ullzle to get watel 
o'r SnnIInr \iN' te ' clipscrops. [eCr 11iiiiiei vr\\e! 

p)iMltL'l I. eCcelp)t eiiCClt lie suall 'villages Il; til:id ko 
the Shuau:.':, c:mni was ilt:illcd. Necesary ItiroIut 
stlut.ures were prt vided friml lile Sl"iil:lll canal 
into people's oll iniciationlI dilches ec,,_'ept ol :ire:is 
1hat be1lueCil to Io Wit' l id wer' onsidered o'ert-
muent Ippert: no I ter:il mid, iiinaioti distibution 
system was cistrlicled. 

The depelitkhilit\v It li!w sl,lahl:ll1 c:ana torn-
outs thai have leplaced 1l1e Old dilalpidatel d iversiOui 
works has iesuleJ ill -onic IICreaisc ill theC ln:Ids un1te; 
cnltivation amid Illcreage beite doubile ci Iopped. 

The rcporl on "Soil nid Water ResttlrCes tt 

S.W. Alghanistant IQ9t,' eivl. lie Stlln;alt irrible 

cultivated urea aIs 31,047 acres. A HAVA Extension 
and O&M survey gives the total Shamalan irrigated 
area is 32,52, acres tor the year 1969-1Q70. 

The e5tent tf' suniuner ciop acreage has changed 
troin about 10,000 acres ill 1955 to almost 17,627 
, IQtOtQ.acres ill 

The immediate impact of tle Slanialan canal in 
ile aea canhe seeni tlom tl;e previous figures but 

Ntill. al preset o.1 43. 0.O lotal irrigable acres onlv 
32.52 :Icre5 mre 'ligated, leaving about 26 percent 
unused pritiect linds, and of the acres irrigated, 45 
l35ecent i still left fallow or idle part of the year. 

OnFe of dhe many ueasouis for tie inefficient 
h:illd use,. lw yields iMid high costs is the inadequacy 
offlie pl.selit ilig:aion systCm. 

While tile Sbii:ahn canal has mainly replaced 
old di\elsio!l wtmeks of Ihe people, giving a stable and 
dependable source of water, the old irrigation ditches 
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that vere serving the. area are still alost lhe sanie as ditches and wilhout access roads the patroling of ihe 
betore. This has criti,:all'v limited av:ilability olf ditches hy the -tir;.:bs" becomes alht :: imfpossible. 
irrigation waltcr io the poro*ject lhtds that were not 
developed 1y the govetlell.iit I'lese iIi :"lio '1lie longer Witditn and sluggish su':,.. ; itiSe
ditches (jiis ar l on, . witiding, narrow. sloggi ., with ex,.c ssive seepage aid oss ' \Va er to the Im d, lim it 

,,eak banks and io c._olI rol :mtid dis iition ii he i ake fe opelilion,. mtiaitlelai.it titl- caip icil. v and li 

into the Ia itt dillte:;. IIcic, N hi ' treeI S 011 1h( i.:tMillig Jld de'ilti1 1,jols dili'ictul, ll u costly atid 
Ianks of the tilil> \,ilhi nlo n'l- ott Ie,. -Ic.. iticoit{ittiit Alo., ekaptalioll t tLI evapotralls-
It mets it (l,? tippet >cc i tin:;iLv e'ml Illk' . it l litatl Io ,SC, e ic 1utehigh !(, tlhe', ditches. 

w,'ill to vci I,, tit. , liic\et wal, t l(ie l (itit, tcll 
clheck oi dhinun thi le ditch I0delivt wi;i Iteliet Il,'atce ot the lack of a comttolled lateral and 
laid:.. it s i dtlicili,., fle c;ip:tcity o Ilk, dlt Ihli tld at it iim aliolt ,isttibulion systc i , tile : pplicat lii 01' 

restlicli fi e los 01 fti illi 1li ll :siC i k t Ite ws'tIter t te 1:11111 sIltcrl h lt e saItic of sim ilar 
h wel areas. MaI\ p'-ple htave btill Ihcil liutit, iltiliciencics. Ilhele are lnaty of thesc ditches, nttd 
yards lld olelt ii rh ;ilotl liet baiI 1 tlee t lIe hI wngii :J aire ve1 as exa', les: 

Th,, Aittak thitchi (:uacily 4(0 cubic teem per secoud 
I ellt h 21 kilonielers 
Ala prtscllv iriited 2500 acres 
Area irricable 3100 acres 

The Khisrabad ditch: apacity 40 cubic f'uel pci second 
I .e1gih20 klometers 
At ca pteseilly i lri ga1ted 4820 acres 
Area irrigable 7.580 aclres 

\Vith the present syst ell crops ar ist;ilhv ;inallei basins are twice aLd three tines more than 
irrigated a,;cordiug to the ailtotillt of water available lie equipitietl-developted larger basins. 
and the distaince froill thle tad of, i, 'ch. but only 
occasionally )v tihe crop reqit ol Draiage.1i Innll 
watet is distributtedh bv ileatils , all. low hc:id 
ditches. oftlen seveil kilometeis in lerigilh I( stiall Most of Ih ",alley lands along ihe Helmand 
alir iasis. [he h:isitis ire seldIMi; ito1e thii li:t tll I ivet which art low suitable ot have been suitable for 

aclcr ill si/c. ti Sllrvey si/Jc. iiitli beeli at titne or alother,uaplc shows :iverlc of l, have irrig:tted one 
20 nlimliplied li iitc illclcr, ,titlritiId I 0).30 I'o viar,1 centuries. Where good driiiage and aii 

elltcl high bordu tleld - aid (ibo1iH20 ectitl ofllie aidCqit wale supply :mre available. laids have 
Iotal a. )ci i hIt, ls tidt_ Iie borlC rideCs. rin:ined tillder cultiv:ilioi. Where pootl draillage 

iot irli:ititit tf colibillation of thesepractices or 
T11he prIlciii is cvieiitlv diic toititi,,n c1iotiltl aclilr have occurled. illd hihflw el iables, saliniza-

Siliface aid ilsulTficicit antd lvelit dotne hv I lieint :ilid xcessive exhiltC; ahile stdiutil levels halve 
of Iil I I Mid itiIIt:il powC sit:ill 1)iitis.11tc us10ewilhiti developed, are:, been aa ildonied. 
litiation oft hese slttil bS:tiit, is dotic by lmin iit, ill 
small streall ot ,,alc IM loing p liols of li :ite A,inl ilila It soils III lie Shlanlt lai tlllit are 
by filling thlm toll two) o itliches il affected byletitsdruthuale ofJ varlfying decreesski y 
irliglilon, aItd ieu1 lie 1Ie text which iiltibit clop Lro vth :11Luddiicetiiiie' water ctilibilte to salirlnia­
ba.Sill, testllinti itt wCI-it eatiii I thef irst baits ile soils. Jhe olyl si,.ablc coitietto s blocl, of111 tit'll i 

:ind lohss of \,l rcitile to deeji pcic ilitiii ii l ie hlild wilhilt tile Unit lll : 'ecled il pres0 ! by high 
"Yi tllid, ail soltlitillic's lutet-iri li llt of lie Il vi:tlt tablc co'iitiotils i, lie aleal coutpi siti,l :ipproxi­
hiasi is. ii lley t[ie si,1iltCn olTe-Iit iid (d life SiitI Shlitlalani 

disisiot. icie lirllohll w~itc is peretinially it short 
r ,itioti 0f these S.itill b:is is rvel'limne- stipllylv. lh[lie u il colltibitit f ctor to existing 

citsu ilttiii aild l t~ittiaidit1. The abl develop- rioblettis is ilte lck of1 aii efleclive draii ige system 
tilelit ald opelalion costs oh the taitiet-dvehoped ad 1i:11iiral i o aid girltilld ciundilionms.J r:iplic 
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There are nli natlur:l dr:iinage-waLVs within [ie unit 
and tileexisline C sICtlCutd dail. tie not adekittate 
to Collllol tihe ,;ttebl llfl't sate levels fl0ont til 
standpoint ()Idcpth., i le'lloll,spacing :ntd ('h:tllel 

clearance. The curielnt existing dr'tins are of ittade-

Cilatveei i td i tVe p( thar;iC-t1 1lllillitelatIC1e 
teristics. (oill iti IlLi tlt e ':t ti lie e i\titi2 
irait-tikllhv Cast' ilerai1 li V,,ildie:itiii. fvni0 Ia'a 


Sttb-stll'a e l:Ittill:iee ,hi:t:i tc .
 

01l1el lllpp(l):I iiu, wL tieI tl 1,11e',\%ritituhic 

to the \\idc,,pteail ill;iii;ige pt hi1eni, Are itigii, ii 

syste losses, p1t)] ji ii i ',tlitl
la.ck! of effective 


and tieqti~ite iii dibiltm tltttl\, 


Soils 

Ill+ertilii\ ;Ii(] ir~aict Mlalter. The Sh;aililalil tinlil 

!,ait,;lie :1110l11- tic o et< illititei 1 1ttids i llt1 
Ifelinliid i vet v:ille Hw%. :ev beeli I'Mihi:ie t'tiled 

Itt~lti\celilil ;iiii: . tlliit exC epliim ,,w lititim
ll with 
Ilseo1 Itellili/c'l.;t lid!v wih ' lit)l ( .ilti n1111 litic 
0ritlli' I 'titl ,s hte.i_,' tI ill tl Mllil gite1-dO II lli 

:applied !I(Ow Lind. Thli nk O\Cl MM,, Oclln, iWd tlL
r' 


,iiill .IIe WIA II \ill :e iich i vchtc:ii,.'! iI citived 
tilher iic:I\\ Jihp lii It ;iiiltl:iI mid limi 

tl . ~ m~i III.CilialiiL~l¢,, ~~ l ~ i ,'c;l ~ ~i \ ,l0 I c 

l(,,ilt lIt' si I i dep fCililitv :i( itilt ltj!VIt d ill ill11 
have % l I II lhIk ilk leVIlt . I,(st tM t I l 

\vJivS, t')iiIl u~ stMii ',11H,11110 lillh,t! 1 , Jildt hm w 'alei 

h10.ldlg cda ',tl , 1)(WI sMIl-Jiii'llJilil. WedUCice 

hiol(i Cal ;itikivi .:Iiti Ii lKili l ilti laiiclialict 


lithe dilulicil. 


Saliliiv and alkalinity. S:linitv id exchagIIie-
able so iitntllCItIt-lil l ltiti L'deiai I seVt'eIC pItieNllt, 

(t'liiti:iin:iitmi I:titl'lilt the ii i Si !ntit ( ll' lit­
hiills f boltl tiCCItIill si tl:!dic 1til iiiiihly vi iablill 

palllells with cit liii, , illiiiiLhilli ',il,\\liicti t 
titiaft'ec'eti.lnd.l\ i I'i liiist clielolyl ecied, it 

as tiAyii A . l it'iirilt;ibic f1i liieaii' ieicuitJICt 

high lev+'l,, ,,is saAilts ile+, ttult. IF'le t'Wh it i I 
C0lnbh ilaitui,d 1 ll. NM Cl MC kiitlh ih 1(? h1igh 01,!i­

CCl)JratitlllS ill betl,)lt ill\Illk I <s;,W ite
:tili ke I ;;l 


C~l>.i:,icilh;i~s iille\u ' 'I i lr(Ithl lltc'tlit+C+.­

titills :111ri Ilii,2e'llte tiilt cilict'iti:ititiit . ()Il 
i fte\v sc'i ',il1ih,1 \v','e ltiiiil' blitMI wait+tlctl ' l Iit 

ti:iiti:lii \vhtIcIlth 
tttiter\\ise airaic. Iit iet' Si:itmila'i i tiit :ipptlw itil:tttiv 

p iemiill tipiii iitt's sls \t'It 

lre
, peicel it it teti]lttii, alleted by silt 

lldt/O excliangeahle sodiumt.)f tie totl irrigated 
a I lpproxinately 30 pertcelll is aflected to a 
itindeatc degiee by salt Conlt.'eltatJiis approxi-
Ittall y H) percent i fallcted hN Itnlerate colcentra­
tions O. sAl :it (Iexcianlgeabl sodltimt: approxinltely 
17 percent isAlfected by to ittiimits il rclitively 

high s:tilitv :tttt eand: tt1 jlbe 'wditlit . btt cat be 
eilaitted I)\' elilt' antdIJItl :tpplIc:ttiOtts ()ftI'psttnl 

b\ lte,.hiliw, ;ilstlhg "ideqtltle d ilamage: :ntd approx­
itlltefv 2 peICet.t (it"these lauttihave such htigh 
cC't I,.tr111ltlttnI 1lliti s) :iLF / e iah:ttiezQahle sodiumn 
thit ee itNlllatiti k illt ctkiidered feaible. In the 
llltiilil, i tie Ai:11 tid1AI ,. atid eIFe salt ixchangeable 
sodiuni CxceCs',seC atie a ocjiitld witli seas inal or 
c0 nstatillliit1 \\:itel condilins. there :treIibiC lIt 
siJhle areal, (f'salinC inltl 'ii Stic soils where \viter 
Ijifle i, ill)!t . p~ >liiiI. 

Lilid (?lassificaiion . l)ettiled liand cliassification 
A ill 


C\t2t1t aii chlit ctei of ' antil, tnld 


haisi It i iiidethe Sl:itnall a!edt I (lettrllille tIte 
10 clissitv tieto 

a,.cMidinll to)theicir tdegtecs ot stlt; ibtv for irripation

kI~lliIIII. -lilt' fheld CLItS,Ihlio k: based the
i l oil 

P1iVisiCiaI fIcltI s. s(tilt, tiipigtl)ii\ ad drainage. 
ilvitlvhl"t the delelliilltioil ii atltbhO alld ttot-arabie 
llmdil,it()l,th e Im s i~s%Il p i e s te . .Astinnlla­niic o n d it io nls 

di.'t tC'i t ' t i land iso stCS; itldttlutlre classes 

'et ill i IbC5. 

R{oedA
 

Thecre ie Ipuite a itn1ier of project ro0.dS 

coniiistucted withi t,Helmthand Valley project area. 
The Shaitilait unit is accessible through the main 
caial and dr:titt bank roads, and a fair road exists on 
the desert filor parallel ti the western border oflthe 
i!,ject. tllelr:comtplet lack of' oll-l rl roadsBut is 

il i faltiii- setCCtldilsv rtiads. Tit. averalge fai er 
-


a t dtlihcst'existtin, SeCCil idaty toads Olily ol 

it tl by tlrafl :niainils. The shorlrtage of' necessary 
rtads has impeded the marketability of the produce 
and the dIsiratble itilit agiicuillural ecoitntnic growth 

iii tie alea. 

.A| iit'l1ll1rii
 

Agliculitr al piob eis aintdnteeds ,irethe oit-
Wit t tof' ceiitniies of' f'iinig with methods which 

teid to inpti\erish laiids antd depress yields. Mally 
tgricttltur.i protblels cail be traced to physical 

catiss: itltiershave airt institutional or social base. A 



Table 5: Results of Land Classification 
Present Conditions 

I 2sa 2sk 2sd 2st 2sv 

Land Classes and Subclasses 
Totai 

Cls 2 3,:. 3,k 35d 3st 
NORli SI A\ AL AN )IVISION 

3sv 
Total 

Class 3 
Total 
Arable 

lrrigated 
Class 6 

Nonirrig 
Class 6 

Total 
Classified 

lectares 
Acres 

97.1 
239.9 

642.4 
1.587.4 

54.9 
135.6 

0.5 
1.3 1.724.3 

3223 
, 

37.830.4 
.I 

11.7 
2.0 

1 
3.2 

366.3 
905.2 

1,161.2 
2.86 9.4 

277.9 
(86.4 

623.2 
1.539.8 

2.062.3 
50)5.9 

\\ IS SI .\NIAI.N DIVISION 

Heclares 
Acres 

1.213.6 
2,998 

2.207.0 
5.875.9 

34.S 
S5.9 

100.3 
247.8 

7A 

18.2 
2.43%.5 
,.027. 

1.031.4 

2.5., 
3,6.3 

"9.7 
(,57.5 

I .o24.7 
S.8 

21.8 
1.734.0 
4,284.8 

5.387.1 
13.311.5 

1.032.8 
2.551 

2.141.7 
5292.3 

8.561.6 
21.1 55.7 

I AS-T 8'1I.MAI AN I)IVISION 

lectares 
Acres 

1.219.-1 
3,012.3 

1.223.7 
3.023.7 

40.0 
98.) 

232.7 
575.1 22.) 

5t.3 
147.', 

I.1.5S.5 
3,808.4 

,8.\q.7 

2.1 1 
1 

152.2 
27t,.6 
683.6 

86.4 
213.5 

33.2 
82.2 

1.344.5 
3.S22.5 

4.129.1 
10203.1 

1.301.7 
3.216.6 

1.730.1 
4.297.4 

7.170.0 
17717.1 

S(11I 11\MAI AN )IVISION 

lectares 
Acres 

217.3 
537.0 

1.338.2 
3.)06.8 

28.4 
70.2 

108.4 
267.7 0.1 

2. 
6.4 

1.47 . 
So3 .2 

7(;.) 

I. 

13 4 
;4.033.1 

15.1 
37.4 

10.8 
26.7 

53.9 
133.1 

8t)4.1 
2.135.2 

2,559.0 
6.323.4 

1.884.S 
4.(57.4 

3.36.7 
S.8c,.3 

8,080.6 
19.967.1 

S1A1S SI IMAIAN NIT 

Ilectares 
Acres 

2.747.1 5.501.3 
0.788.013.593.9 

103.2 
255.1 

496.3 16.7 
1,226.2 41.1 

62.9 
155.5 

6.IS0.4 
15.271.8 

3.011 .3 
7.441.0 

.II I.Q 
276.5 2.420.S 

117.7 
291.0 

88.4 4,308.9) 
-1,"s.510,647.8 

1 .236.-
32.707.6 

4,497.2 
1I,112.7 

8,140.7 
20.115.8 

25.874.5 
63,936.0 

IC1
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]lost of physical factors conribute to poor farm 
returns. These include inadequate land prcparation; 
poor seed and inefficient seeding; inferio r ,crop ind 
livestock varieties: lack of soil-building ! kitolro. 
(although some alfailfa is glowi. Iloneis evI plowed 
under as greci Iu m.lre), the, hc'k of fertili/er anl pet 
and dlisease tliltd iltS :it ItC ;1' hllll II-
chiiiery. I lieSh Iri ii sit eIeof theis oldil 
fanrCned .u,Ci., I tile '':tile). I lie piinci~pl L'ups 

PresIItly cI lH illit tlii, :i!C;l;C wi, Cutln 0111, 
iills"lb ii' . , tilliuuoi mliuns (d hairly, rilfrifA . 
frlits. 'ttlel grpe., mud (hlel It ii ici l 

cips. W\he:l is the hrie cu0). cit ibmlt 
oliie-hitlt (d the cupyped lltu1. Stiall ntn+1bels (d 
lieste.l ui (I; l. iiliii l\ liii l)t il l (Il,, 
Sheep :11i(i iei !LHiIl il in thegi r',iilf NOilIis 

fall , iil fe NlItteiliei lIIi \VWiiiei iltll. S11i:1ll liili er>, 
ol, pcmltrly mlct'kCI lI . .()I lilt] Ilt.'l. 
ntefhoims rid pieMt ices in file vil'Iiv Moe IM, he 11.,'i 
prlt f ;ah0,v s:liildmd Jiid eip)yi lds io liii tie tu1W'l 

part ihite I. li, iui, Shiimukiui l)uWl)siit\ 
lRepolt' + isesi e II ' 
the pieSetie t i(iiiditliin (.,,ee 

Tli (c I o 1 ) 1171 ;Iv 

rel()urted by I \V,\ I xtt+'ii 
helcte; 1 073d piid e 
of' dlie itiererurmed jin i tIC 

Wieej\,'I,;1iVd I i olihl 1i ll ii 

I julc (I,. 

c it hiv,,c whc tll ;AS 

i' I tot0 kilu rais piv 

i .biuie/aCIC. I 
1 k due C ithe use oi( t 

ittiprIovel seed, ipplie tioll .11 l i HIC aMiid bet tet 
lnd p ep i~ii on fHieL' 1)il 0eCII Ii I. W it IC d 

cliltltic conditi ii5; illt hi, I mur.ri mul e Itb 
irrigmtlimi riguiCIhI[lie. The aliisVilug Stiruuii' hiplu 
relatively mild wiltes 

IllJdditlili)i l )iii t 

iisugl.tl iSs)lli i', 

u ,ivcrise t ai wide lmtige i..l 

c+essfiully iii ;m em,;!i iiieuutriitri . ,,\ntf l istiumif 

grass al] teile t t illll()Il]\ mitul ,l)Vels .'i lilltu e I) 

producc t1uuli lie wiie iionthits, llotighipo-
ductiin i ilet ciI ,l .'emiilhei is littiteil. Tlhe 
lirdtciei \'eeetmbl;sh_ i;xe miJst,cuim thtiuughiuut te 
Miitler imnlhs. 

Owiw
L ()nd p 

Land ownership in tlie Sliatattnad area is bll,' 
frMgMieted. (wilersltip )of paIrcels of hild Is sntIhas a 
f'raction Ill in acre is ctmtoj. (ine perston imtay onvil 
Is mny as 201 or inoic lots scat tered rl dilleemi 
locations ainil oi vitiso;llsLiapes rlid siles. Soie tii 
ltese lt,Is Illay be juimtlo,oiieil by ausInllty is six 
persons. The teusomus I't these Conditiomis are the 

r iCpml;cd, the Iiad u,.t\tork eilarged. a systeml of' 
t pupill,,. , t Iiiu .ieh 

si hiti 
sli ]beel i ,r tIo -i\ertis l mi't 

sub-division of the land through inheritance and the 
incapability of tie legal neclanism ti determine each 
owner's share and issue deedLs and titles. 

Uiidei the conditions of ownership tile legal 
sale and pirchase of land propeity has not been 
posible, thus inhibiting tile free economic processes 
fIn liefull utiliziation of the ec nolllit.c potential of' 
the Iid icsourcs. Also. farming of scattered, frag­
tIented ]iMls of' lald be)omes too difficult anid 
iclTicient which, in tun, reduces agricultural pro­
dIiiitoii ,iind (iwtnern incentives loI Lid illiprovemet 
:1i1d the ;Ichieveieuit (fhigher prodtionl. 

A smtple arci (fl a cadastrrl survey map is 
showniI as it:ip Noiu.2 31d ilortnai ioti picked at 
i idlthi ll this iid othel nilmps is show nt ill Table 

[lieI h i ibttiOit o sies ; (of'tile. ownership lots ;as 
eci'istecd inl the il trix books mind as presently 
, Ivc\"vd by tlie clidrsti.i fiM some Sample areas is 
l wit inlliuic I. 

lPlROJ I'ECT I'tA NS 

t sh lo 

'Ihe physic:, poteitiall of the Shamalan unit 
wit i respect tio lands, water and climate is favorable 
lt r ii .'eai sed aigriculttira priodutttiotn. l low ever, m any 
physical, social nid institutional wVenkiiesses must be 
corrected Ief t'eurtlIctio n c nIIIadvance significantly 
(Ie Iris'rriwrt.'-+tli levels. hrrigaitio i deficiencies munst be 
uilivel.diriiuinuee problets reitetie, lantid properly 

(mlt'stic ,ells ir s ie olher source of drinking
siiil
;tli inItl;dle. Aitiu'ndlitents ipplied \vlieli. need­

e . Mliud ile itec.essiry niIOlliS o fertilizer aipolied. 

i\lei ii st,tlL tiiul. the )iojeC \Wor]ks itt1{st be 
lI)iuleily' ilt0erritel rid tnaintaied, This swill pIrire 
the bise Irw mu stund ricultu-e, and must be 
tullioved by imliived f'iUting practices. Fairn credit. 
iilpr\V'ed seed antd stock. lertilizer. insect amid disease 
control a-ents. mnd machinery must be introduced 
and successfully used it) create the returns of whicl 

the prucect will be capable. At the smine time,
pertinient tncasures should be applied to alleviale and 
reinedk tIme1111L owneship pthlems of ftragnenta­
tihoul itidtitles to tile ild. aid it) makedeeds 
possible the liilemililce o adequmate irirn sizes. And 
tin;lly clirges should be tmade agiinst water aid 
[liid k) co er operritiomll and mttritlenance and a 

poutioll lcrupital expenditure costs. 

http:iisugl.tl


Table 6: Present Conditions. Shamalan Unit 

Units in Metric System & U.S. Dollars 

Y"II,)td 
Kg |"eclfae l,4. Kg 

Ic 
S Kl '.t II., Iltti,,tte ha 1olia 

;t"s, (-1, Net Itn, nimt 
, 

Slttle Crop 
%%terlt 

B>d 

(,thn Seed Ctltlt, 
LJint 

Seed 
Altaha. II%. 

Vmet,a, J.2 
(0!e. 

Dtug 

4 I) .' 
2 7 

274 2 

4.6, 5'4 
)12 

1,J~c1.5 19] 

417 
1.7 9 
11.2 I7 

4.1,4 plant. |Ia 
5 2 

.1)llth 

.2I51 
127 

,2 
( I 1 

1411 I 
4-3,4 
.(110702

t,.43-I2,*"1 

I. 
, 

1.5 2 
1.147 

1)1)102 Plant 

7+',ilJ 
35".173 

20; O.s4 
("0t4_;-, I 

.5hJ,7421 
'.1 3 7+ 
2.2f:2.12( 

I 

1,2I.' 
I Z 

.'-. 

It0 0"035 
n 021, 

1).1;7 
lo.3")') 

l)'" 

( I))0 
1)2
fri'P; 

112 

it,))141 
7 242 

331 .r 

11)0")
O(O.121 

12,) 

_" 1 
,i4 

>1)) 

1 

14.7 
173 

2 .t,0.3SO 
124 ) 

12 4, 

4 ')) 
us 

23) 

i 
, 

II 

438,047 
'I.4x 

13,16.220| 

04.1W 

;,,e14 
U0,571M 

2 .17 

3.545 

l0,.tfll(' -p 

C-rn 
( ., ,, 

Nl _It.,,. 

1u,p R-p li 

12.1, 
t 

1 2 
.1I 

I.26 
2 

1.14,0 

0t1 

.22 
707 

-,I' 
.142 

.)11.372 
_' ! 1,t 

37) ,742 

4-44(, 

1)1.3
0 1h)-

t),14(. 

II 1 7 

244 

l4 ,1 

4'4 

3 1I.>,'. 
0,<<1 44 

I 

114 

551) 

1'-3l" 

f11I 

. 

IletmildI|a:m'teid I 1 0l 1. 

I t e hto,ah, d t, 
(Ixe. 
Milk '. 
Orlh"[( ItIIQ. 

l c,, & I htne' 
"hoop .,td G,t, 
'lii. 

No, litrate 
0.27 hd 
0,)30lhd 
0 1) I'd 

WI ' lid 
N12.Id 

1 05 Ke 
C"34 

Nttbler 
3.-54)4hi" 
3,76' lhd 

"L.0lid 

I ­ ) 
3,).14 

1.411 .II k 
41.4.7W0 ceeg 

,,, 
2 ' ld 

3%1WOt 

10.21, lid 
11.72 t) 

13 .e 
0013eee 

171 
( 

)15 
12 2 

. 42 
t11 

II;h 

. 

1o5 
2.''2 

342 
11.4 

2d13 
(. 

,;0 

"7.1127 

43,.;19 
t'.04 I 

1 i n ,rl 
I.tIaI11.,,I1 

1relie.lae 
I Ieme In,,,win \,i,.rahe I.b 

I ,<1.':1 l., c pertle'tate 2 

(,~;di 'a n ,r: +.rII iit' 

... .... 

7-41 
74)1j,1712 

'14.147 
14 1i17 1.23' '.*l~t 

1'42 

51,4.)1,'. 

44.45 

1,73.1125 

52.97 
24.67) 

4171(0.1N 
54t1) 

I Ie d 11,I ,' ,, 

P:e tre ,,ls,,n.te lInd1 12.<i3 hectarei) 
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Table 7: Land Ownership Sample Information 

Khosrabad, Khalach Area 

217') 
1962 
2094 
209)5 
N')58 

NI. Aziz 
Khudaidad 
A. Nahi 
NI. Karin 
A. All 

-
4 

206! 
19}15 
1834 
1858 

Shir M. 
A. Ilag 
Jan Aga 
Admm Khan 

2 
-
5 
2 

Ainak, Sayed A\ad Area 

189 
247 
244 
236 
224 
215 

(Gwv\'eilln 

M. k:uimi 
M.Kaim--
N]ohaitIdlin 
KIIhudaidad 
Amir Jan 

-

2 

-

-

--

Table 8: Shamalan Unit --Benefit-Cost Ratio 

Capital Costs 
Distrihuttion system 
Drainage system 
Land development 
Roads 
)omcstic watci system 


Soil amen dncits 

Resetilcluenit costs 

Iuterest duilltconstrt io}n 


I ltal 
Average Annual Benefits 

Total 
Primary only 

Anmual Project (osts 
Capital costs 
0 & NI COsts (increase over present) 

lot al 
13enefit-Cost Ratio 

Total 
Primary 

2.378 
7.509 
3.734 

14.414 
13.613 

12.370 
9.460 
4.111 

13.550 

283.090 
29.410 

1.510 
47.680 

0.070 
I .770 

13 34.253 
4 14.326 

14 28.826 
9 49.274 
I 3.403 

9 21.163 
1 9.460) 

21 36.333 
1 6.775 

5 26.527 
1 1.510 
1 47.680 
2 22.670 
2' 19.570 

Dollars 
5,116,000 
1,562,000 
1,962,000 

392,000 
287,000 
540,000 
191,000 
528,000 

10,578,000 

2.505,000 

451,000 
20,000
 

471,000 

$5.32 to $1.00 
$1.79 to $1.00 
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unit1 pLiII11' tile S11:111UL1111 is iip!eItttiedI is lectotr offle BohI~n lXperiiieliiii falil I f f1requeuncy 

h iTilf\he u''ft iiii h it 'lC> utliti-( 10l.ilkNffli ittcIIn- llt~It l I lIkI C1:iiiCif :1t1d p' 

IMI LI ~)' i~ ll II 
Helm~a~jn /t~duuu.\ l V\'ief,\' A11tt'11 \11) I] tttld 

IQ08 f it' hOIilutu 1 -,1 ]Aiff t, I Ii II ito l "%till requirement,. I(uiI,,~'i .61? 

(:S. 11W I() fci iIii)eepl.11qI f( itw, tIlll' l x i ti c w' pi-m0l . 

Iii~I,i ilctiti i'.fiii'iitil 

tulle ~ ~ utuiuhii.htK~ii~ ~ ~ ~ iscii~f\'tt'if'i~ ~ 111 ii: fuN: itt\ u III 0)I~i 0.0741Itltl 

O i ku Ii 'le )II i L C : ftIlti k h ' )11 ti I -huh V 1fii 10fl I t .? fi111 Ill 1 2 ' l III,:I I( )I ItIg luI 

11Luel 1iiit 11i'! Cii'd il tItIt III Aiic I I' ~I1 t1 > t' tltIt I Itii 21 1 ~b %I 1 the11i IL - i~tu 11 C lIre1 
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Shanialan Lands 

Clas:s I 6,788.0 acres 
'lass 2 15,271.8 acres 

Class 3 10,647.8 acres 
Class 6V l 1,1 13.0 acies 

Total 43,820.1 acre 

Usiq the above acreage figures aid the e"i-

matted water irelelso the lfwllailf collcott­
tonS give ill ilLtliC tliOll tile lll ilutllll W\;(;itc: 

rcqllirellncnt>+: 

4 3 .820. 0 c ie rs x , . o -tp er ce n t - 37.i)ot ) acr e s 
.37,96)0 ;ics 0.1 3.5. aci -feet tid 
34,853 acre-fLI : 31 1,1.24 acre-'et daily .i' 

,I 24 acre-feet : ,3.1/=1 (1 pecet iO chic fect per secoadpe:ak: ic liicpitlcts el r-, 

5n 81=)
' ()t) 7t)' cbic clcl pci cNd esin..metd 

cap5ityti 

lroill lie 1.ii1,iick i Filkidlhlll 
HL Mi d(iU SystemI k e(IIIII ll' Ll'II" , t' H I l IIJtI' !t.l ili;1\111111.: 

use the tld li *% ietlt p ic L\s'eii li ll del v eLCtlile 
fI' tile iloill l it1 hl\is 0J.6 ) L) isicpet I, l. h; c kM ) 
this estliuti.l md lie iIrilci : ssiuiipt llll :ll ithel:ind 
will reqiie aie liii. iiii,',!i eili l , 
Table I I iin1ic,- t . ,. I (i]icile t it!tol 1.0)00 

acres ill acrC :11d c:t:il cap:wi ii Cubic teel perite.l 

second. 


NortIh unildt I ,,ulti .I ,.lu 

Table 12 i,, ttlnifatitl (io t lie acrCs ill these 
to aleas. atnd ie.Cdcductioll showl aie 1o :irct!s 
that will tot lhe iticatel Iloill it. supply ellal which 
will t:lke ii file S1h;iiiillml cali stationIll ln at 
lOt8o0. lii lie pliluo: fth> i Imtpel these are the 
1.i15' act ecst.' ci eIcii. 

kised oil 111 ;I abovc clea e, fihe slipply c'ial 
taking off frih-mIIic ;ilaieuil il at statioti I(itt1800i i cml 
shod ha1veOa C:uiatitI C-tiiiaiCd aS follows: 

18. 12 acres : I(ff0) acies x I7.1 cuibic feei 
per second per 1.(00t acres 310 Cnbic feet per 
second. 

MKAs eteinceli itt stilies itidicate that each 
fool of soil has , ltiiiistlire-ioiing capacity of' 1.7 
incles of' Watlr illi tle for-tol dCCp elfectie root 
zolle of the plants. It is assulied that the plants will 
take 40 percent ot tteir itoisire troit the top f'oot 

of soil, 30 percent from the second foot, 20 percent 

from the third fool and only 10 percent from the 
fourth 1*o0t. 

Table 13 indicates the condition )1'the soil anid 
tile aliollilt ot wtet needed Itm ;1n1irligation. 

(Ciolsil])tive use f~ittlo- !'fo the itiliitli of July, 
n wingllaney-(iddle lletitd, 01 coill.utation, indi­eqt 

file highest wateI user, oil toughl"\ three three-inch 
appllic'miion' of hioim l k%;le~l I'm )1p:111 Ilse. 

if the irriiiitili water is applied tinec inches 
de11V each I day . it would IeLqile .251 aICe-feet per 
ucre each I(0-day' illiiation cycle. 11'it is delivered at
tle rlate of I) cutbic feet -pei second x 1.98347 
acie-lee! : . aelct ­ci 79.33 acies irrigated each 
day With 12t1 0ltlbic I'e I)el SeCodIL head of 
i;igiAioll wuLtei o 7i1M ,tcies irrii~ated each 10-day 

cycle. Ic I.1 12 aclcs shmld le dividt'd itougily 
Ituioi a.; 1lc:i C t_.01 I'd, i1tt) 2-1. 

3iie 
24l0 I I ciluic' e t Pei scci0id can al capacity 

It hi heai ateI2.t). roughly i4d ,reCu S .Oid oindic IMay 
cubic tiee icr secoijul ial capacity for each head 
aIea. 

('onsidcrilitg the above basic ilormtiton, the 
head :rCaS were delficatcd. ('onsideration was giveit 
to lyout .neis that colld he ittigated tnost easily by 
onee 14 cuibic feet pei second head of* water being 
itoved about il tile alea with tile least alliolill of 
inlerrption of tie regular flow ii the main supply 
caial. Tlith eid acas il tile liwer end of tile system 
wcie kept siniller tla avefage to provide extra 
c:ieitv wi(e lie c:iial and lateral size were a 
ilnliiiting faeuit . It wis Aso conusidered necessary to 

deliver w'tel to the clas; W1:lands so these acres 
ar],- inclu eid. 

[able 14 indicates the acreage actually IllCas­

ttred and the land classificalion of the acreage 
included ill each head area. It is seen that tile gross 
irrigable acreage is 17.23), and when this is reduced 
to 86.4 percent iLe to exclusions for rights-of-way. 
we have 14,)35 acres tou irrigate with 24 heads of 
waler. or att average of 022 acres per head area to hc 
itiiateilt In. each 14 cubic 'ect per second head of' 
iirigaliou wler, or ilne cubic I'e per second per 44.4 
acres. 



Table 9: Shamalan Unit Crop Consumptive Use' 

Crop 	 :*J ai. *Feh. *,%ar. *Apr. May June July Aug. Sept. Oct. *Nov. *Dec. Total 

L ftect ive Preci p.
 
- 0 avera,, 1.05 1... 2 80 0.51 
 0.29 0.15 

\Vhe.u 28.0 0.28 1.23 2.80 3.63 5.54 - - 4.082 2.1 0.43 20.10 
(Cottn 2i . +- ,.3 24.28 3.27 4.3 5.94 5.0 1.84 - 28.38 

13.9 0 .2 3.07 4.54 6.54 7.56 S.10 3153 5.14 4.34 2.60 0.97 49.00 
O,,.htl 3.0 2.77 4.90 3.740.20 -- 5. 18 5.40 4.72 2.04 0.76 29.80 

ilex d 3.3 -- - 0.29 0.70 3.i7 4.43 4.97 3.o i1.2IIS 1.02 0.23 20.47 

(uden 2.8 0.53 1.93 1.90 1.03 4., 4.32 4.32 4.2 3.75 3.06 1.81 0.70 34.70 
Corn 14.3 -- - - 1.502 4.32 4. 72 4.02 3.557 - - 25.89 
Cai rots 2.7 .. 55, 3.57 2.5-5 - 12.20 
Mt1n Be:ms 9.8 . .... . ... . 2.16 5.40 4.72 3.74 - - 16.02 
Stfllower 2.3 . . . . .. 5.40 5.83 5.15 4.28 ...	 20.66 

\Vt. Total
 
(inclhes) 0.31 1.04 1.86 3.41 5.00 
 4.13 5.04 3.83 372 3.78 1.57 0.45 34.14 

\Wt. 	 (t)tal
 
(feet) 0.020 0.087 0.155 0.284 0.417 0.344 0.420 
 0.319 0.310 0.315 0.131 0.038 2.846 

I~:,ert.cc ot Iztd 

i!Ii.Iatcd dJt: inm
 
nh(J 6,.0 71.0 1)2. 107.2 81.3 81.3 81.3 84.0 109.0 73.7 70.7
 

ic IntCrnatiOnalNunthl', c,,t>imptiv, u.,nt 	 1:11gineering Company [,MKA) Report. 195). based on Blanev-Criddle method. 

Itncl u e iilIt itm r I td prLmdratii for seeding. 
+..\Ifa~l~ dotnitt durimt mhost of .Ae-\tnt. 

Crop &t>ttttt C tN. less ctive precipitatio. 

http:I~:,ert.cc
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Table 10: Shamalan Farm Units 
Area 

Acres 
Gross Area 494 

Deductions for
 
Main Roads 
 14.72 
ltIrance Roads 1.53 

Drains 9.78 
40 per.ent Farmsteads 9.48 
Latelals 
 4.89 

Farm, Ditches 25.56 

Total )eductions 65.96 
Farm Land 428.04 

iable 11: Water Requirements 1,000 Acres 

)escription 

Maximum 14inthl frIm use 
0.660 acre-ft. x .u):0 aces 
660 acre-ft. : 31 days : 1.983,17 

Maximum 10 day dclivel v,201' peaking
66()cre-tI. 31 dL's x 10 das x 120% 
25 acre-Il. : 0 dih's : 1.08347 

L teral loss (. I0pcrcent 
Lateral delivery in peak I0 da:ys 

282 acre-fr. : I() da;S : 1.Q8347 
Canal loss 26 pcrcent 
Peak 10 days diversion from Shamalan 

355 acie-Il. : 10 : 1.98347 

Table 12 

Class I
North Shamalan 239.90 

Deductions 143.02 
Remaining Acres 96.86 

West Shamalan 2,998.80 
Deductions 0.00 
Remaining Acres 2,098.00 

Total area to be irrigated 

Class 2 
1,724.30 

257.77 
1,466.53 

6,027.80 
10o.04 


5,81 .76 


Area 
Hectares Percentage 

200 
 100 

5.96 2.98 
.62 
 .31 

3.96 1.98 
3.84 1.98 
1.98 .99 

10.35 5.18
 

26.71 13.36 
173.29 86.64 

Acre-Ft. CFS 

660 
10.7 

256
 
12.9 

26
 
282
 

14.2 
56
 

338
 

17.1 

Class 3 Class 6W Total 
905.20 686.70 
211.09 24.82 
694.11 661.88 2,919.38 

4,284.80 2,551.90 
175.43 329.49 

4,109.37 2,222.41 15,192.34 

18,111.72
 

http:18,111.72
http:15,192.34
http:2,222.41
http:4,109.37
http:2,551.90
http:4,284.80
http:2,919.38
http:6,027.80
http:1,466.53
http:1,724.30
http:2,098.00
http:2,998.80
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Table 13 
Available Moist ure 

Ffective Ri t Zone Moisture Stil Moistore Relmhing Use(d by Rate of 
IDeptlh of Soil I lolding Before Iirigatiol Plants Use 

(Feel ) Capacity (Percent) (Inclics) (Ilcies) (Percent) 
Frot 0 To 1 1.7 ic) .0 0.50 1.20 40 

1 2 I .7 inch 47 0).80 .)0 30 
2 3 1.7 inch 0.5 , 10 .60 20 
3 4 1.7 inch 82 1.40 .30 10 

o.8 inch 5o 3.,S0 3.00 100 

Table I tie bel of farms. ros , atljacelll the Shainlalln canal,iiates lull to iut providing little
JCtea!, let CiClaJc ;!i:tl (he lmber1 (t dav,,leW illitd relicl t) lands nore di.;tance froml tie Shanllalat 

to apply lice ilf blcl i ' 1.:ltel I() ealch h d:ai cl. itI,, canal. 
aSSili il 1h:11 tilt I I C ;111 IIt l il olitil, it ,'ill 
:-ehln lie li l,II It) I~ii Olt' I~li ue ll Velul:ll tldeci liltlwater Mlnove­tiliti ;} iit Tlt, liil o n ol 

il 1111'mlnl. sAistl illlilltc I,, ei], tlclu ! ;,) ,ihi v I e (II\t .iltiI i tol ci.'lilICt. 110 1 :iId tile fo l . 
liit lill lctliliw Ill rsll' t )1 t' ll it.! lklPe ;ll AS illLhiel C' ltdillHS lilt'ic h)Vi I);C'IIl l-tl O Vel illld­
ii :2i d l ll t , 11h J. C IM:C t 0 IC VOil 1l1,11 W I , lh .;' A, %%:I 101.ll 1Ii. iJ tHc I(e e 

)l l , Im uil, Ii \%ill i l wIlli t hi u:i 1 'Ct:lI t lill M 11.n : :,' \,I ll li' alt_l CL Cat e ei'L'tl,
IilllC h (T JI:lI,C J W.J', ',,i l i. ', .,',hd, '.I " l 1!' \",il he,
 

C Ilj~lled (f1, AllttlE Il h ' t% l l ,C (It , I !iilH!i IW ~li ll ,l m v A k II 11 '
 

111:11wold Ir)illc \Iit ol ill t it-ci lw 1 t11 t o i lpe-

V l)l,. i l11,k.1 tl.u (it1ti ti Wclioll . lld have. ' l111 w . I 111 

,A 01 01 h,,1l \%,Hl(l! 11Iu~li lilt' b+ I lul d 1i11d
hrI.e i ilu- Ililt e0l 11001 , 'nliir ctl 

lill y allli lo Ill ! i ft d ill elier:ll *alu Ii t : ll liC ltl e!!IdChi.,liia,t' ,u hlii l 1Ci Wtveihicltilli 10't~a ~ , .d , I Mp . Ill c~d : m Ia n' 
15 e NIl d, kt . -l : I L ; ,.' , ' ll ci lt (,d Ih II,- iil l ', opply ,.o l lid C,: . ,,I i l ;v CL, Ill C tl CI ; te I 

e xwes s ti(I d '.l ClM. +;t 1t1111he l i ' ','t ' i,)~l \ , "1f . k.Aill', Ill Ihl i li l l cllt 
' P l ' t AI g l~l l d \ V, 


':U1131Ald Ill" \61 . -,Ad't d ( hh,~eli[ IIWLtl'l oil ) :11d hlly
il '), It\ 110111hI-C: , l MWlt Ipt1' clnt he 

S11 l i' i lll 2 lt l) u l lt\ ,t ) (OW, L' \11,1 Iht':Id II lHO 1h',J. 

Il W :.1I1CI lli,li Ill i!hca1, pa ct v . t111 pia t .~WIL t iI. a ll It l iilet't;HC a t1C:ile 

S iill,k, tlt, tLmd", l ,,t et s i i':l ,. ill tile 
l1 I , 1l1i l{ : ',C itllk h\ d l ll hi, pl ot ol Ii , SI Ml: : ; ll HII11C )11 I L:'ql ':i 1:1%0 i t-Mtd I II CXCelle nl 

J I ML'I l k .+ll~l tI l)I .' I(] ' il I1', ' CA11:11. Ill 0il 0 ] : i K ~~l~ t l~ i . It-; llld ll e x L\cl lll d r milli g e 

:' cl io.lllS k i 1lt' , 111.11\-.11 lit l w l h )b,,li.I , If i l10l~ 1 11 l~ I tl~tL- 1C., ci] J11clo Il thelilp l e : ll1 iCL 
1 I;' l; (-,IC.'111i ll110 1 t11C t 0If litc u.!lm ld wivzlel lahleIol .". 11''l 1 111,11 C';Ij)Jill,', ;110 ShW,h11\ 

(' dtil t 'l)l vj wt ' l i li u u:t (, e it) , iIll 11) 1, ;\ t d iId ItI dtl l 

L':i[[mlc % I r -)" , . ' ' 'c 'l"ll t "d -'llt.(l l Id lilt,' 

cat\IcilYv. ( VC.II)tA< i'lhk l 01t IIh l)l+feCt are',l file 
dlw ilIlaL2e llt!i tt~~bt'l oIt t\\'i Ivtll. The up[per 

D.r alil l a - ' PI1/ 1,;p I t I N .: ;l k lll ,l h :11i iith tmi l m.a id n la tl ial 

wI (,.'1l<luii Incici'-. (lo., 1,, 1 , Icel) thick ellt'oolllered 

-Ile ple~scili )llltIl' l IheC lll I() I v pt-io mi, T hel Ill 111111t~ll I\t(I IW OmnIL'ICl,, l, tillt' surf,tee. 

COO(. o I 1 , 1')0 (1 \\ L'lC l+tI) lIIII t- .1 ,1-1ll i [1 c ll',t,( cdt.tI( llld ed al dtHI IIC It'dt l IY.l I; )[l 1 ill\t', p:llt I 1lll d Ih' l 

toporn ;Il)lliC 11\\ ' I ;111n h IetIVCI 10:,u I-tu 

mIid cotltoI1 l t IId!i11 x Ll li1C\ w~ ,lillt . 111 tIlll JIMt: tile iia ,,
 

I I III MiC'lll.I I,t+, t ' l lllA L-li:1 I I ]:iI\ Willh :1 hlollny 
)I~ I W I k'i',l t 1-\ L''itldl . . I~ t~l d l 

,SL'IVe a"Sco llli llm im~l (dl m itlt~l ;l ,.'lihl tlh il,,. !i II ,., ' a,,lliLt't I sI I I Cl, Il 11CqlCo1, ( [ 0 feetI) IhIi c!, it II( 
,flhilly ade . lla!t', p I,t , , Iit ill It, I I I i t Pu+ellet :11lvlt_ it llt <h I'+I tve I ics, :'I",Il ( It lne sI I:IItill)l en llttll el d 10 
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Table 14: North and West lDivision lead Area 

Ilead Land Classit'iualion 
Area Class I (lass ('lass 3 Subtotal Class 6V Subtotal Class 0 Total 
No. Acre Acre Acre AcIC Acre Acre Acre Acre 
1 0 0 48 48 254 302 150 452 

0 3 123 126 148 274 I97 471 
3 11 96 342 -149 III 560 325 885 
4 0 241 350 5)1 o5 656 132 788 
5 0 2 450 452 220 672 ]()8 870 

6 63 479 257 799 34 833 2 845 
7 0 123 420 549 197 746 136 882 
8 325 441 101 867 14 881 38 ( I 
9 0 552 163 715 104 81) 37 85o 

10 119 665 57 841 10 851 18 869 

I1 365 397 72 834 3 837 20 57 
12 207 508 117 832 21 853 43 896 
13 432 3o3 47 833 I 834 62 896 
14 336 612 32 980 51 1,031 80 1,1 11 
15 143 169 21.4 526 17 543 218 761 

16 177 348 209 734 i 16 850 II2 962 
17 0 2) 123 152 51Q 671 129 800 
18 468 242 05 775 48 823 1!2 935 
19 29 248 342 (19 Q8 717 82 799 
20 87 229( 2( 584 204 788 26 814 

21 58 423 170 051 59) 710 38 748 
22 56 446 172 674 96 770 47 817 
23 136 473 151 760 26 786 72 858 
24 0 127 189 310 116 432 55 487 

Totals 3,003 7,21o 4,488 14,707 2,532 17,239 2,339 19,578 
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Table 15: Shamalan Unit 
Ilead Areas 

I le( Number Days to 80% of Days to 
Area of Acres in Farm Apply 3' Net Apply 3" 
No. Farms Gross Net'* Iriga ton Acreage Irrigation 

1,.3 302 261.2 20) 2.63 
2 16 274 237 2.1)9 100 2.40 
3 28 560 485 0.11 388 4.8) 
4 29 656 568 7.16 454 5.72 
5 29 672 .582 7.34 466 5.87 

6 29 833 7121 9.10 578 7.2) 
7 28 746 646 8.14 517 6.52 
8 29 881 763 ).o2 610 7.69 
9 28 811) 710 8.95 568 7.16 

10 28 851 737 929 590 7.44 

I1 28 837 725 9.14 580 7.31 
12 29 853 739 9.31 591 7.45 
13 28 834 722 0.10 578 7.29 
14 34 1,031 893 11,25 715 9.0 1 
15 25 543 470 5.92 376 4.7-! 

1. 27 850 73o ).2s 589 7.42 
17 1 671 581 7.32 464 5.85 
18 26 823 713 8.()C) 570 7. i 8 
19 25 717 621 7.83 497 6.26 
20 25 788 682 8.60 546 6.88 

21 30 710 015 7.75 492 6.20 
22 23 770 667 8.41 534 6.73 

23 26 786 681 8.58 545 6.87 
24 16 432 374 4.71 299 3.77 

188.17 150.57 
Average 7.84 6.27 

*Net acreage is 80.64 percenlt of gross. 



Table 16: Proposed Hydraulic Properties 

Section 
From To Q A V B d r s B/d Fb. d+l V Q 

521 
522 

5 23 
529.5 
532 
534.5 
538.5 
542 

543.5 
544 

522 
523 
529.5 
532 
534.5 
53.5 
542 
543.5 
544 
545 

336 

336 
308 
21)4 
20o 
23 
224 
210 

196 
168 

127.5 
127.5 
117.5 
117.5 
105.34 
A 14 
87.04 
822 
77.42 

2.64 
2.64 
2.62 
2.50 
2.53 
2.48 
2.56 
2.54 

2.53 
2.51 

18 
18 
16 
i6 

10 

14 
14 
14 

14 
12 

5.0 
5.0 
5.0 
5.0 
4.6 
4. 
4.3 
4.1 
3 A 
-.8 

3.62 
3.62 
3.45 
3.45 
23 

3.14 
2.AS 
27 
2.j7 

.7.22.(, 

.00029 

.00029 

.00030 

.00027 

.00031 
.0031 
.00035 
.000364 

.O00380 

.0004 

.60 
3.60 
3.20 
3.20 
3.48 
34 
3.26 
3.42 

3.5) 
3.16 

2.6 
2.6 
2.5 
2.5 
2.4 
2.4 
2.4 
2.-

2.3 
2.2 

6.00 
6.00 
6.00 
6.00 
5.60 
5 

5.30 
5.10 

4.00 
4.80 

2.64 
2.64 
2.62 
2.50 
21.53 
2.-1 
2.56 
2..4 

2.53 
2.51 

428 
428 
393 
375 
340 
311 
298 
280 

265 
231 

27% 
27% 

2 77 
0 ,c 

30 
33% 
33%­
35% 
37% 

545 

545.5 
546.5 

545.5 

546.5 
549 

140 

112 
70 

55.4 

43.50 
27.84 

2.50 

2.57 
2.51 

12 

10 
8 

3.3 

3.0 
2.4 

2.34 

2.0 
1.07 

.00046 

.000565 

.0009 

3.64 

3.33 
3.33 

2.1 

1.9 
1.7 

4.30 

4.00 
2.50 

2.57 
198 

!64 

41% 

46% 

549 554 42 16.82 2.52 6 1.9 1.31 .00125 3.16 1.5 
554 556 28 10.88 2.57 5 1.5 1.05 .00175 3.33 1.4 

556 557 14 5.76 2.54 4 1.2 0.79 .002506 3.33 1.1 
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to 12 meters (33 ft 301 feet) below tileground 
surfice. Illa few places it overlies a stratit.n 0f' 
conglomerate material eight to 10 meters (26 to 33 

grotid uce.feet) below hlie ili Deep exploratiom htles 
have showNl s:aldstone to ofhe sll.ltlllah111ole ithall
 
30 meters. ), 'ect) thick. Broth SaIMtdsIOtC ald 

Com1loltmnei;lt. ,i:jtia cftcmive liorizt ital
cmstillte 

draina,,e bai Ie,
1. 

PcriCiol iit\1 e'L",il the tippet pat t of tile 
draifuage :,iite l 0l'c l*ii )tvo o tlleters per day 
(3.3 to i 0-l ificet olltpcl ),illteasing with depth. 
Th i reloset'ti Iates IoNedI pIM :Ietjt Htio2:1 1tatpcttiteC i:filv 
ill the ol t0 ' i() tI,hii herltOdCt i0 tieteti i daN 
1f(i to 52 itllic",pJl ht il . Ihere, i. lilleo idicallotll 

Ol vetlical tt hdti;itl e iilitt lie deti:c 
aqtiilC , aild si ltlI, t:il d t aecslhA liti 

t euli' ii ifl/a ii Vabo~ve Ilie i e>lit ii l ,t d ,i ., tt tee 
aaole laid, J( .;lAlc

e.xteilsiV 0tI itt1iL:thc (fvet p[ac <t.llv ill,t I ,i1do,. 

at cIt' li slit 

Iesislailkce I() teettittl I eiititiilw,:ttei dl ,tvward 
'fldt lo :1i1d tll 

of tie pitee I Wt c old lc [it'cliticil 

\\ kliii,_, t,,qw<,cd >, 


ilf-clic ,Iitt ilelii 
todeplthsitl\ IWOiti ilitlt>i, 

1ilidl .~! i t l ul 

tait i:i]I Iccm ,lt'irit!ed 
17( I I eel )llstibleiii 

1 li'd~il, c i7i ii 
,Over,sllail~l lll rill(';ll iiLTc0{Il VL
1 :ll,l i 1(2iqM 


iill loll tl lljm\ i ,
l'i)itld\ id ]lillt)ti 


Ot illinAilde t1its. ltie > il >tlllcc till i iti 
rates 1ae lC It iit) diiale. W\'i hi l) Iati t !im),id 
irrigalititi \kmfi lttMillieliiCl, lcicliiie c.l e :Icttil-
plished silhiitl ,xLe>iv, tIlili lls lo Ic i 
,iler lable. Itec'itim, , cii hi c iletit tlt, i f 

illk-itill it/,le ,tilp ,i. le, I.chiiil ietlli tlilil k 
Otilv aioul 1(Itt iCti1 (d lic tiI:!5 1 l hli tiinpit. 

The 5,h'<uill
illill pltq c.'iltHClILl ;IICl~l~l 

Ulli'tlnl ;illid:eIl llli I'mit iIi talicv. ws'itt Itc\ 

- '-


infiltration rates into and through the upper soil 
zone. Topography. irrigation practices, and distribu­
tion system operation and maintenance also affect 
deep percolation amid seepage losses. 

field il'itimon tests conducted over the area 
to determine mt'tslttie pentetratiot iates into and 
through the ippcr sil /Ones gave rates ranging from 
0.2 to 4.0 centiiimters 1.H to 1.57 inches) per hour, 
avcra , tg approxintmtcly I .0 cm/it. ().31) inches per 
hotir). L, ol;otr. pCitmeahilitx tate> have averaged 
two-thiid. the field iles,. ()hsev:tions of* i'arm 
uIti Ih, dI,-

Ia t erlim ttIlovet llo iti 

()\c[ large are;ls o1' 
LIle i, ie p(ttided 

l i ltefit,r I 

i ilttafO rates and 
t is ttil ae o\\ toIt oderale. 

lile pliec.l, ilieatiou sate wvill 
. tie stiltficient iltraion to 

)t tllte atid acc t-iiplish leaching. 

Lateral i)raI:i. lieC pritcipa! factors alfTeCtittg 
sfpacin . hoctalil aMid it oitf liieral d il s have been 
citisidered as>depth tf dralit, depth of' dhraitge
hbllil.iip~cll,itilillo1vaiilil>, stia~ dowvil toitile' 

d;lr:t' bi. t2 Alto6 erItrildV let :ilditiow. Siice 
cJitisiIcl:tlitmliim."i eenl giveit tt tlpt, Literal draimis, 
ilte spaiinO ut these dlailis ik illllrlliitthlemc ed by
1 1lC gt e tl l l la f'd o uiidmic s m idICli I:iN'(t d ill i l il iil Ih < 
ulh-Iler'<tl (oluisidclilq.,cliai:!cleril cs i "cjililts. (lhie 

tlhetli:lillauc'aquilt~c nll lhieif:iclols, ithas hbeen 

tlC rItiliteLl that l;:clil dlilts i..tin 2.5 m leles (eight 
tiel deep i(ifl spiceid t t)500(inelers (l.{640 to)()toI 
- ) 2f( feet 

l)iicti l livI 
ld.ittcl (live 

e',:istinte il 

dr:iii: teiltIn 

ill lii he 

alpa 
l 1 t,'in,, Nate i able ittie hanll 1.5 

Il l ,1ill !itvidC ,lideato:le iraiilage 
the 

It,!)I helw tilee lrtiid stillace. Where 
l pii ,cd tillet draitns provide adeqtiate 

ilt cwill he ilt retliretitetit ftur Lateral 
:Iii 1ittl hee i :lterl drti S will be 

litelat'ed hN i/:tvil\ into tlhe river thtroulgb the 
. 'X,lllliH <Ul110 i l;leS' CIIs .;oll.
 

excessive iflci l ii - I ciii: icctitti li lt)itt()1)f(lfiui .l (.,C lt/iftiolls 

silIl:ilcd Ic]h lio~eIh miillt", l hil 01 tit1111,11 ' t 

lit,, (l) 
tlld oItt atiiettiLliilt sttl Jild lill-

tilegtCuCY sl~pe ii lilt llld 1 HIt titlCriL ll 
C0ittst1Hi l 0ii ibtiit)iI d 


t-c"2sys tIi \sitlt .tivit v 110 . l)il t lIMNitili 

ititeisities iitd ctille slitope (i ihe l:liils. sil tc 

driliige ,iitlp/lttectioll of pi q ct ti lK, liii sl it 

itultff is a frtit ei,l.Sitice perlne:ic: il-
lii i sie,,li pitil 
ily rlate !,eie illl iiclcase seili deplh l [ie 

lpiiect ,ica, deep ilC datiit hisses 1'ronm it igalitn
il low to mtiotderate se.pae hisses fritm I le catials, 

laterals, amd farm ditchcs. ;ire lirgely inilueticed ly 

I'mlV
thl <,tlcI (1 tle picv\:filil.11:lble dr;.linlibility 

:, i cl lis!ist dI lilt ploecl Ilands, ard sin e tlhe
 
-iti l lilt Of itt veltil/teitcnl provides for constrmc­
li, 1iii ;llt ttiillei'ii'T of filenecessary drainage 

t;icililics miltd prittmsin of ilple lan ties of good 
itttialitv itrietllUi \ icl. tlt Sigliificaill additional 
sAliliiity (i1 a l lii ililhil ltits are anticipated f'ollosv­
fiiill- priject t /elielteil. tnrtherliu re. it is antici­

pated tlt Illtist of the lands classed ,isarable nowaflfected by sAlinity amid alkalinity cati be effectively 

alld ecomiiilcally reclaimed to Class I . or lic,r CIlSS 
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1,productivity levels. Where sohlulle s;llexcesses 
constitute [lie only i tg i(cto. ntbisdscissed Is 

irke can be recl:limed by leaching. 'lihc ieat 
ajo1riyitiand file ln1ds, plicCd ill .ias 2 LceTalics, 1t: ( 

ii0derate ex ch lit'-r:ibic ill . enlinei., e:ilic1 K'beI 


i lt iiiiC] Iv 1liL'i I2I'I.beII C0o. IC3 
t tl v. 'lilt lilit.llhlt i ' i ' , iRCI lle iill>l u 


a<llecd sm ,- ik lh i c i cll il i
tei ..,i~ ~ v. ,k ' dl tllh c' 

LII' :i )-c , . 1 nlcaltillim, ahil 7t1-1ti0 
wIllt il ilt l to fi atn,cll n i _ l it, c lCl l ilt ,'clli)1)
11li~l alk' Jil~lliC~ilio1,f1!'y!)Miii 1 hiC_\C' 111Hi :I( 


ieCIAllnI>II ti l ii isi it';lltib t C. ilfliilt1112i "tl tlc 


(l'eil ill I t t i Ie i t. il I ti te ilitlie e t

Meetc'II ikillIhO<lt lll "' !i.tii'l lic'LT (df <llChl":tVC'iA~i 


la lte ti ntll titot l dlilllilt'p .ill i The p 
tIMlCHIlll llll ltim I'm1! l') i'Li ',,.c (dl l ' .'(I filip, 

cqui,'Jl !I~jwl! .[ >kilt i (l)l<'l
tl lio. x<,!; 

,itrtsi iir I! t illel;'l l ilr iliJl,1t1 Millci ihititiicg 


'eqirirr.ntli.l t h ia tavoab l 'aC, g' 1,1i0 ir ii lll, 


l~l ;7illell' ,"i', 

, 


Itoli k.,i I1\lc~]f!"l t:,i1i cti i l 

()Sl ll tt' liltll,Il . I ' , I I ICl.'<Po ,tb l :, 

os~~~~~~~~~~~~~~~l~~~ci1 I> }t Ill, l I i' 

IC];CiJ1ChL 1: WillW -\C l Ill. (,.,lililt CL1:1 

illtile' k'! i!lc' liilll :l
luc ,q -, 
 b ' > l f il <
 

I t l i.i~I{ ,dl.)> il !
1i11)liI ' ;( , f Je t .'. ani] h1\,, 

[Ihe i)i()C,I l C ,, :<'li iI h tt~Cl, [)k Wi~!cil11 

Cl~~~liL'li~~~lill~~~li
,map,. 


(c'wre J(i / .ll
Prlll[. 


-l kltriiitvi ', ',fill) llitShl ni,ilai:i
()1N laiiid]s 

hfllkw ,IIl(i< l, tile'w idv.istprcadih-m mllh dile'clio jiiid 

W est Shmil'LIni;~ alctmlic llc,d ill \V'imcf]Lill]k ailillll lly 

dirc iom,. (;It.'liil,iilface andltuniglo \olet.'unitlld 

Sl()!)C' I>l): I !life V'lllCV CMlii 1](11JiL-'lJ1 llc Iiive C bill 
l'. t;' li(] i(. 

<
lw~~ilii 'lCl k lic llca;l,\ ilC['' aLl fliotI Ili 

lilloiW, I~ll lll''ll A', ill [Ih( idCl Cktlilii. .. \%,CI 

dlid. Ill C' J' h~illii:l iaHil t l dlaiilila,"Cfileh )'<, l < 111Che 

sV\,;Itllli; iiii. ' at ll Ct eil cl' %vWfl M~~l ( lii l mliUld il 

illolvell i c' d ]lav hic) ic']d e,l, ;Illl a nl c la l l ch ili , i ill 

llIthl-,' lI~l diiC'C I i0i.]"i l cli i, lilt' 1AI~l la ilii-

l i t I' '.l~oiCi l , iil d k d!L')li l Iili ' la"i ml) i l u e n c ng,l 

(IhliiilIJ liIJIac' lS}iMCilig.'l ,l,)[0,tle t-ii~lllefe I 

LlI A Lr',ililgC' and ilii1.;i1i(iH St}iMCHill tiS-;V'ICliI ile' 


thi~ililagC
nil lh-sOUlh dtinecli(,ji Meetl anilliiigaltiWI 

rtM illci lns, ii a, iklI:voraih2e dhiina l ilt]iiriia iin 

channel llow c iracteristics and fits in with our 
prent hni ,mIul ,nmtrI kitUneer square grid 
symetil. This layolluti h:.,the added adv: ntage of 
leldliig itself t,suiable laii itation the easeom ie 


i al owileihiji
idi land bounttlary desc-iptiotis
 

(tc'aseen Ila!,p). 'ibi,. faInt1]
No.t l\ 
d 

W ith lhik lal o f' [I l Ila'oui tile lailell lhe'le la r',i 

d lidti tivT will leiCbeet, thel iivee ltrot h 

tcli i tillaill lec
t

lli tiit ali watlerple. C l Tileie e/ll
ICLqtlilCHiCi he. hioli~t illl w ill inl thli :i feeLder 

inlig cil l iottil tlp er. lti iilt lie eisacac t t 

l .tl we , d i ewit it tt . ihifapiili oi1 ihl land,). 

!)i:ilic']l \VillIIW Il!C'' 0 ). l li alidl
Canai~ l illilfli/ ) [lth 

tpr alil t ld e ietit andrlilciTn c"os. 

,Necc, ':w! - it:ia!kl!im '.c iti, ilie ialinfland 

di . w[il i l!i ;lfy:ill cJ; I 'I l O ll1at oC Cd ill it­

titt oblli,tn lla, (fro1,I lil ilo.lall ndhilelf atu
c 

1 )!< Ltcllkllli t,10 ilpilk!o i d ed't,.t l i-,, li 
 t+, 

. 1, illI t d !;e\J1 A V tl'I,:cc ,2l:is1 11L, -I l il ,111 i.'I 

\, -,[l atlilf''lll,e i t~c 1 t llt,i vi hehc.P \:l , L.,q, lt 

It' ,''c! tl llt
 

Proico'{' ]"arm l(l] N[i l 


A typlical lw o~-hy-onc le la i lLi 'lyk.iilom r lulCa:lll 

,coni't<'lIl(,n< Ili' '1hi,; a ),Nol. 3. typte (f l'~l'i is 

ll()lt)1i1l\C0Ill)ata 1Ci w th tille iC(cluhil C~iitS 01' tile 
ge',icial k:\iyo! b)i llalo< wilh l'ai ui tis izes conl-

NiL'iC'd [0 IhC C'COHMii1ll 'o,l~itet hIC ifil[Ihelong rU..
 

F I-Mc' l ildic' iId Cildcl
li i t ha~ve t 1hhitani {.C_' llliC
 

l",lilil d 2-1 ,leiJ'.
fllint l l,llklkcml.i' t l illl of,
 

if Ii it-lah]
land.
 

'life'I:llcil l ti ditc'h deliver watirfiii will 

IiH O l; laii llL HI l t o1eaich fa.rll
tll :111L]l',illii hIC 

fliint . \'aiC'l be VC1rd to tileiild,-'jl1,21idC'iilWvill dcliA 
hecld m~ h'olc l<-hv "lilailitilllllll !,llll tlec I,illlil 

ditld ic". 1, I 1,1ii:li t i itionei1 ll' e pos'1)) d baick to}back 

to)C'011 11/ o.-ii file t o '- lllanCt:c ils anldill , s fI HI 

do ti.>ic; m thei m is1 clanmcl (, oli, o I 

(h inikiig: il . ;a ndll~ttplui Ot w)\ su p~ .v ci l ply 

] m w ll(Mei ()IC'li c' w illso'rye l'o lr ratlhietthian 

iaii itich t.e F a~ h is, 

ti Ilnd, iia~kinlL fJri manage 1entg2ll anid 

me~l n d~l ,,air . c i l all il e aid: ;.dj,ce nit 

lhe tlirili 


opct-l ion) miell.e icie1i a.lndieduciing Costs of'" pro­

siiII1i C011niluli.lil i an .tiLlil. This Will lfy l ll ra.ns­

I(oand, frontl villagep-oll p lci nst~i [lie: anld tilef",1irn1 



The roads o(II lie sit II( t i h 2:liimiI L jtei s Jl'and the 
two-kiloine letL C l-WL'Nl IldsltLI wiII pL vidCl IlrVl 

elllough C vlVLLF:l ' ) tha l It' placo ill ile I'iz 1 iS IllOle 

hia 500 CltLI, ;I\ ;\ I Itlill ItlIJ.50() IllIll 

This t",u 1)i i:",,"'It. ,i Jilt)(he] v:;i','lIII o' it i.
 

LCOtld heI JILt: , '( 1 ll. .'Cl t i~ ~l '',+I~++
1:11 

tLl kii,LIL ', L.LLIII Iht, l ILN III( h\ Ih inh l 

Of the 5t .kill.I.Ilik[.IIkI tlhI kI tl,'LI II,-
IL t' :! .. 'kili t)I il" , It:,. l k'iL+,I V,h101 lik ,,0 ­

di"IStic, ',I iiw 1,1t tli':i';i i l LIS\ .11 AI tle} ,lIll 

5 111, d :I kI ! , -f,:p , 	 l t1 h, 	 .li 

, !AOfi c "tlll), I + l 	 :1 1,11111 illdlil ,, ",,ldi< , Cou> h 

IIIC-IoL IIw IWiIiIIciei 

., IL' I l I. IICt IIl i llitl i isli shown i is 

i i N I. I. I 

IIII I wiL iL 

I ll I )itII iL ." l ,+tiillici ll ih illSa isoullin ld ill 

Ifll' II I I l I I M il! 1 I I IiI .
 

Ilil~~~CMHl IL'IIL11 LI(jCI1
lL tIII ll LLLVli' iIil li 1; ( i I llIti tIIIir: . 

alI I tiltIc I , li lI'S ,j I 1,lI I .u1 i i l clI lt=L. i 

.ISIL~~I 1I LI I I I C I IL I II . I -,~I~sis LKI~IAi, 	 C IIIIL 11.IhI III 
aiinI ti\V h u (IL ht ,i k IL , iLIIi ' I ILL L1 in, I511I 

I iL I I , i I .II LL Ihl, hIhIIIIIIII;,i' 

M%Iijel ", il 1 < I I . I I I L I I' I IvJi I tLhL 

;illyet it~ iII IIL 11111 iiL : 	 . 

ship. A\ 'q w> , l11, p, )IIl Ick,!1l l h,c ',if1 I:, Ill ht<,!1;.lik
tl\\uish il L~ i.i~ii Lt l iiL ,LL I+ I ., 1liL (I!,.tid I 

a :I1) Li v',,11 11I . 11 u1:1 I ' 1IU/,1I 1t1 Ih , 

C')llllllll I CC I l I !, , ,LtII 11 .1 III Ill'L st I iLS IIIi "IT~LIC 
sh lIIitp I I 11 I I iI 1I Il i' L Il, itI! 

:11 i A:1:1- 111 LIILLIILI Ij .II' 
LLI l, I i/L . 

an ir t l +I , 1w ,t [:II t IlII ,h11 

ml d ILI )1 f I i I11 ift cdIII1 LI! j t I011W1 

-S1LVIIIil iitlsiI I tllL1 1 u l t~ 'lcll;!lAiLI III II Ili l III l sitLih)e 	v I,,fl l I C IICII :1 II 

eI J1cL It lI 1 L V:1 t '' tIi 1 I 11i I II I(11 L IS L Lbc~~~~~~~~~ ,ltl,]l. 

TheCIILTS hlefIII ;il t illict . Il lihol c ShI,ot ml 5imx +<pnL:111iiiSd wIIILIIIiiku, !s.'.1Y li c ife 

oirhiigI eSC lilt, :1LI1 11 e1 in It(d1 ]Ild, '2,il id1,'d uILliv.e. 

for lliI wL 111licuti l.,i] LC lrII 1 l 1111d 1ltiii iuI/C ni s,it 
i sishoped thI ii l re ,.c nllnlik: Li l Ullil w ill 
pw~vu il. 

28] 

The p'I of" IiI!' WLCr 	 11ceses CCI1L01iC r1tUrIs I'r10 
the laid laJY iii he enhanced ,II he eslhliSh­wl I 
I1ll1 10 dit t L i lives atnd'CNIlls] helt ilslttlitio nll LOs 


llcllities.
 

\VORK PLA,\NS 

l l>;I. ei ll Csitji:C ivc .111lILJIIl l dis it! 
il\L, .1ChSIIW II: LLL l u'i IAstj U te.I : O1155th ile Ind
lPv h -1.ti(,ll . d c t;lil cd,_+" _' u t ILn :1,1 0 :11(:1, 

SLt iI l . L L 'll 1111] L'hIIhIIL' ,. ',ilI pro­

,.'tli t) Iml Il l Il l :,,'I,. i I t 

IL p> i ll li l i t ll"[ Ili li lt- h' ifil:11m 
ilt i iu,; .'h Ilic' di,+(,c;j lt . i i I< + .. ;[ltt,] Ai l Lmr 

IIs 1:1dukiII 

\ L i ( i IL' ; I 1hI ! iI l ' k111,II ;II I'M LLh.tI It
 
OIliLIL itI LI dLIILIII
(w J III I I lic LII 

0LIIIt )IkIl'}i,"ti/ I 't 0 10L 'i :11I l I '" I. I 'Ill, I l l'('t IL 'Il !
 

1I 	 ilL ll il l illh, I I,ILIujl Ilt S ' ,II , L . I Ithf 

dhe t)ek(iq! lit w ill -. 11l, x 1.11:l;illd ' 

i iit , d. NI ,li ', t I h :ii,L CL l dC l <,SL\d 
I' Ill" !I111 1111LdI AidLL I(l it!'('LIL SLlI 

lL h IIn.!l , Il il I h1 )I I'lI1i Ili :1L Cili tL' lI IIV 

illi 'IL' i \ lII I I. I I C\I I I I* I I I iI,'I 11 I 

I ti Hl
 
),I, , , lL.
 

L 	 l I)CII 1 Il . d III IlLk :1".s IlTLV.i 

C L t IhI iL I IIIl I I 'uL:L IJIC'._. l'I ' 

LL I.III 1 l It :l I 11 LIiLCI I i,ll k itILco 

} :,-If,',: ,l. tIk 1w c.e ll II I. ' l o ! Hll lecilMO
liLI, . Let! I IIu L LLci L'iL l Ic'iicl ;l U'i.II ThIIe 

n ,. iplI I Ilhl ld't III a Ii Ill', Ik II ' !I -,t o-.,.vcLl 

ILL i 1:i)li 'II tI 1.,LI lIl I ' I II III IhL1 1 c Il LIIc , C' iiILL IIII C L): II Ll 
.


Ctl .l1 IL('1l I I; L L Lli LI I ", vl,,ij t L t ish 

i' t iIll I I1 t.,.iIi 

It LIIIL'II IL1:111111 Li 1~h L tIL WIC I111 M W 

:t)jetIhel l;11d . [ cdllI' ,l, ! 11:111 


ILL I . IIII 1'k'IJII i 11 Ill %LIlII I 


ML )W")ltI ll ' vt i _ le,+lLIfIl in1i i i I k lI' 1,1,i\~I' ild heltLI 

, i~ tI !-i ill. 'A L II1 I~ Wlilctl,+,,nli, M . MI , jimiullclI I I ": S' itlI 1"s. 

I ItI\I,li t'. i t> .I,IkL, I L',IILo IILIli h l'I((11 i lk'Clldil'ILLIII)II i tlILL it'l Ti C A i l<,iill+,iilu [i i',,,'ti llI­

,LIi -,It l IL(i illt (L oiLL nipicill i!iil Shvel 

Lill il l il :I p,i ',d tI !I Ill' 1 iL I'o l liiI Ill. I'r 

iIII'I iht : Ii , ,IIll y i'ii L.id id slirt 
,.tillivat illi. 



28'. 

N4cccss:tr5' planis kiive been1 ;ic~iiedi t) Iielp 

Ptesett IL co:11 I LL I71I0iiflI ~Iit) thel' 


I:II11cl kll~l Il kL:, oI olqp', lulld Lihcl ILIV11Li 111"t 


JilL~~ ~ ~ iLL'~ 1I(jLIl~ ~ IlL.L\LI1ii 

I'LI;LIli;ILI'LILL lP : ' I L'IL. I IL! 

I p L\ciL'tIILL IL Ihe itL IL I% Ial_. I I I IIcI 

andl( ',ilili ]i 1>.~ t :1iL0I1 h1iLl dlW,.ll LILJII LI~L~ 

e'I i) \iiI'CI t JIlL! C L t Il.'II'L1LII 11: I LIILl 011tI Hl ill­

it's. IPe()II \\ 'I hit. I I I ' 111(21c l~ci nIl \II__
1(":1 C Int I 

hol I'> I'ih l I'L h Ill tcL I I ,I ;iiid liml:L I'IiII 'ILL iiijMid 

I-,IlC, 

ililti' L l',", hlC l ~L fIILd IIC ilILL UlilllLII\ ILdL 

CLIIh iiI II LL IL ' JILLI\ loLII11w2h~'1(;\fLSIIII LL ILShhosileteI 

CLIl!iiS II oLII ill t1:i:IllH i'litI'l 1,111 hihlh)1iW_, ) IieiltILil2 

Clop id u~ pl)LiI\ IIIIIIWC fiLWjICI LhI'VI'l1puCIII LCl-

SilICtHlll. I)WiLIL'l LIL' lL))I'Il I 'II 't iIh).IVIIIL'IItIs MIid 

Iiil~l )IIil (dII1 (10 JbiC HiLCilt ioliid IplanS 

>lj I \ ilI.'.i~lLillI' mid tile' illJ-lI toL help him 

1)ILItll l tii eIII~iiL'ILIIL IIC L III' 1ILd hIIJtIlilh ili hiS 
lMidLLIII'L~IiL IIIL)WI1\ kill': 1) I;LI Oft),i l IIL III Il' 1 

I. S S d ci R sIlc s 

VLi\'Ilu , I miI Ih. 

S11:ii wI iIl I lit. hII AA. ;IjL~ RepmlI. 

S. HILicLLI L hL>::ILLtiImI. PklIlinilq!R seplelil-

Lli11dIIlt (LL~HILL12 PiIlll )CILIILIiiiL3i 

I':il'l IIfLW ' Cl II iI IIi I )I' SIMlil­

. PliLIL l I )L'vI'IpjIIICIt 1'1:iiiiiiitg L'atii1 

-1. 1 AV\\\ I JIIIIIN iiicil'iiI Llticuhttlr-aI 
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AFGHANISTAN 

CONTRIBUTION OF 

TO 

CaCo 3 

SOIL 

M. Z. 

IN SOME IRRIGATION 

DETERIORATION 

by 

Salem, PhD* 

WATERS 

ABSTRACT 

SOm IIii. Iul it'l Wl Il ii lli Al ,-d llikiil leiii 
to Iiu.cCII',JIC (CA'() I ill IhuL',oil. Th1is; IpL,'CilWI~lioII 
h,AS1110 ( iliL-d ',oil l :111,d;' lu in ­+ CIhW,,,ICJd l jllcf.'l 

ogi'll p +lo.llci ., " \.llic o tlll btlic to soil del lioi;i-
Ito l. h'idic ,ll,.', i0i tl"t el to ilhl,ilI:lie such 

mt~di ic~i i m . 

INTJ 1)I1("'I 0)N 

V:liots .1ti iu. tl, 4d-tlecilcm e pl'icji-ll ltolo 

olilcltltl;Itiouls l II((1 jii (':i hntl , tClhdii to Ilt 
.litt tilt 

_1I) -I (i - ('(( , _' 

lhe pLecij tiudi l is J di fiCtinI ) ot(I Ill"Cii'HIlI pi 

i0 I 11' w i (I .t 'et A .. tS 
 I. I) , l till lc thIt.
 
If cV;It0t1:Ill',I)IJI: 
 t ) I t 1i ,1VTil p1 vi iIcC. 
[.',lelieiI" i It)() hta ilu'ise l ,t \\;nlc iAt ho \sitt t llttd 

-l IIl , ;, I l ; -i~,~.' , in l l .., m I l.l, I .. IOCIu Im tt., ,;dt. 

A Ian	is la 
'I aIti h I VI'\lCs , ;ulrtciaii I i<, l0-. K it .I u 

Srllliing arni lewis C. Sil . lur their critica view, f the pa per. 

tlr, iiiidiL ,es pI)eCiI)iali (+vlite ) t1 dissolution 
-vdtte o) Ilt:+O1 ,.l ._il)olile as tile Water );issc:,
Ilii igh the "oil ofta ,ae. llioii, .elitl 

. AI 111ll 11il(\ 1111li',-, l.. 

\ IiC Ili ilte t i l 
2'0,11:11C.d 1) l (11;11t[11 \ JICu' hIr,. , 'v.dht II i s ill 

Cl ,. iett ud piI atd pIlIc is the 

c.iltflihtium mlh CIlcitmll ca:;fi. I hc pIIc valdues 
CIII he AIClOCtd h\ Iitiiie 's eltigltiot: 

pIhIc pK - pKc )-I-p(' i I pAlk 

.whele pK1 aod IKct ;Ile ti e n legative log ol' tihe second 
dissutciji. it collmtt Itor II,(() ;nd lie solubility 
const:i'It (t (''(() ,te'silivCl': p(a ndid pAlk are 
tlhetteeativ, ho,- (f the Ittlihl e ilc illtt itof(",i aid 
eqt ii l IIt Lt0 ckCIItC;ttitiIti l liti",tl.hie hiMSe (('C 3 + 
I1( I . itIL.CCivCIv. 

Wa It Il l Ii l s ' 1''lI.d Itiesi I i"1. s is a wclI 
kinto.' pnui 1, dfln aidt h it is aitd where water 

pISSetS tlltioihi Illtc o , d llitli uC,ol ot her alca;e­
olslux.tl 	 , c bd-,. NlisA nl.'ly, ill illig',Iitoll .111iCLIIIIII­

wat .. Ihitihie.ss ll;is io Itt CII.lltISideItd I pIolfllei.
lie puirpi se I ti his Ip pel is to show [lie im portance 

tl xatetr IIdne s as it iIiodilieS sItil cIIeIicaI, 



p hysical, aLnd Illinclal ic,11lope)l-lics which leald tlo The of' pI,llitll l ill l Soil OlreV,'idSlIoci 
"soi~l de]t,._ Alll. Cu sI;LCC~S) ill llh:ilnH I' lliI]ke , ik NlUdied,io.) 	 (I)M 

c
'is a1 ve_,u tr le, loll!t c'h ll~ickl%,vucc \.',. inj]),I-

M ET'iHO D)S 	 I.ll I t '((I 1 , i W':t1I, 111CltI, m C 'l11ii:11i,1 u' 0 

,%%Ll'ItC' ittuil~i 	 )%Tklu.'-:.Ie>ll Iliti e"llld.- !Ititll1_1:1',t 

S~ACI'll NJIII)C' IIC lL'd 110 11 lilal llo .,! ill',t %lcid l. wcl , !l'i l' - it,,li ttll; c 

A hl U111t X I HIW,I-CI h d' l d l tl,Cibl 	 vk''ti Iwl _ i\",.lil'liIllikik' h 
ill Ipl t ll:ld ,, ;f l ,,h 11i 1)( 	 h t- ll'd

I\\ L' 'l\t IId I'lledx i ul.ll il 11 !l' l l W W 1 O k l I 1 ' ) 1:' I A11tilA I)Ckk ) l I>td,:c IIIIt 'i lu.i 
I:. C 	 I C .ItisCk I,I( I )Ck i I I 'I!' III. Vd,I IcII t l ,l i'lli: ( l "'I(<I I It) 

"e t I,lII t I I Il II,i I I Ic: (I tI h1 iil tI I I I . w 
i:c<l c i LIll.i~I I k, I l <i I! I,IIIi:iI~ c 

c ltl ' l itl t L'ilIiu I~:,I't),,lI I11C iIc,Ih lII..t I 

itl [ IcLct IIII , > 
lt..:i~~~~~~lllc.ll' it Ll<.~ I<! I~~iki k,,II;cc l l l ", I 

;l th \I 'I llh ;ll Il I I I .<ItI 
"<.~~~~ l l il iIi:lII c Al 1 1' c ' ' t ; l t l 

)
i11 1111C '1i! ' it1t<! I I',; i k I t ici, > 't
III1 1 	 I IICII tIJL . 11 li ~ l~ l, 1i1~ 1i :11,:tll>l C't<ll 

' 
t'l1 t I L:1, 1)i 1~t Il i ,I,l~ lI II'I 1 l 	 'lt l 1< 'i;f ,i" 

t l t~~~ltl l, l L~~l,l<, l l+l , til<I>,tli II,I i I+
 
,II -I I 'I +i'kI t i II '<Lt~' "I IIL,' I.. l II ICIi i\+ II I.l~ i
 

'+ )1 1ll l ll l i 1+'t i [i C' I I i tl II I'tLI1 11\ I,.' , ,I<II 
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control sh Id .ontaii a filctor [li the cooltol of" 
('aCO3 prectiittion. 'l'o aoid soil drying (loss of 

water ftoin Ile soil throtgh evapotriispiraiit ) 
Which lestils ill plecipitAtior t ('a(() frequellt3 
irr.,i:tioii iav he practiced. Another ptOssihilily to 
ilmprove de)u,iit t. iiieabiliiy is to rotate crop-
With tLtoe,,,. ptel tap roots sltch as alfalfl, cloer, 
cottoil, elt'. "l;.e'e ot llV loon temporary con-
dlctih/t Jtim. vltiC:h 

SUMIM..\ IA' 

ltie tin e,,att: 
Iusted tIol heit tL,+.idee\ 

soil. Soil :'tnplC wlc 
tisiiig titIdi,-,t heIdl ,. 
co tclided thtit (:'(' 
lil the , ii) t l:ct.t 

lltitte~il 

It is 
trrietil 
Waterl 

1atifacilit:te intfiltrtiol. 

m-t ' w\ete an:1lv/. t td 
it) precipitte.(A ( it [lie 
petlog thic:tll\' le:rihcd. 
:pt-dI thiil ,- lioll,. It is 
To platit, t oiont t Clt 

Mtl cietticA, ph. Ssicl at1i 
oeietI pi pl t ,.1 leatdilt. 1t SOil dlelit.ttiotlt. 

teetutioeild lthat i.:u(().1 precipitatiott tioim 
l t ', ts 1io d iih e Ireelatel.'d thlroiili Soil and 

I ltl eellt tt elltehttI>. 
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Table Calculation of pHc and Saturation Index 
of Irrigation Waters Used in the Kabul Basip 

Source ot 
Iriga (ioll Wa Iel 

Total 
Cations, pd(I,:-kc) pCa pAlk pHa plic 

(Sat. Index) 
plla-plic 

Ineq/I 
lilandar R,.i\ c[ 5.5 2.23 2.56 2.24 8.30 7.03 + 1.27 
,Thiamchaii t Ii\'er I2.3 2.28 220 1.88 8.10 6.36 + 1.74 
Ju_Shil (:ol 13.1 2.2() 2.17 !.85 7.80 0.31 ,1.49 
Go/areah I'\iver 13.6 2.30 2 18 1.84 7.80 .32 +I.48 
(I I chaIoII I1\ ,o-[ 

Nov i,I 3 6.3 2.23 2.50 2.1 8.30 7.)2 +0.38 
Nov. US51%3 5.75 2.23 2.55 S 0 7.01 + 1. 1) 
)ec. : 90(3 5.4 2. 2.50 2. 85,.40 7.)3 +0.47 

Djec. II, 1Q63 5.2 2.21 _.9 2.27 .0 7.08 +1.02 
lDec. 17, 1903 5.3 2.22 2.57 '7. 0 5 +1. 
Dec. 23., I 9 3 5.15 2.22 2.5S .27 -. 50 7.08 1 1.42 

Najaklimn v,'ell 7.9 2.24 2..10 2. I1) 7,20 0.74 +0.46 
Ali Ah d \\cll 15.3 2.23 2.11 I.- 7.5) 0.24 +1.26 

::Iculyl oFi A,,\.. well 16.5 2.25 2.0 1.77 7.30 o.15 +1.25 
Janiul NLI viu 6.0 2.23 .ll2.52 2.72 7.70 0.97 -- 73 
All Ahad vc[I 8.0 2.25 2.40 2. 10 7.40 6.75 +0.75 

Minisllv' 1 A\I. wel! 8.0 2.25 140 2.10 7.0 ,.-5 10.85 
Ali Al:::d INrazc (qala) 7.0 2.28 2.45 2.13 7.50 6.86 +0.64 
Ifehhli k:na -e 7.0 2.28 2.25 2.1 3 7.50 6. 86 +0.64 
S. lairaludij kmia,'e 8.0 2.25 2.40 2. 10 7.70 6.75 *0.95 
Ali Ah'id karnl/c 15.5 2.32 2.8, 1.78 7.50 0.18 +1 .32 

Ilypothelical well 50.0 2.42 1.60 1.30 8.50 5.37 +3.23 
1lyp. snv, ater 0.1 2.08 4.30 4.00 7.20 10.38 - 3.18 
Waler + (a('} . 0.28 2.09 3.90 3.50 8.80 9.419 - 0.69 
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Table 2: Composition of Sone Pedological Features 
Iid Their Host Horizons in Soils of Afghanistan 

IHorizon Pauticle Size l)inlihllioll 
anti (1ILL ) 

Feat:re-"2 "-0.05 O.)5 -0. 02 0.002 Cementing Agent 
Gravel Saml Silt (lav CaCO 3 Fe2 03 Al2 0 Si), Gypsum 

Kal! loam 
(Desert so il) 

I32 26.4 1S.4 45.0 9.2 13.3 0.52 0.50 0.58 0.0 
Nodule trace 10.0 28.0 1.0 54.4 0.5.3 0.54 0.48 0.0 
II1( '3 16.1 47.4 28.9 6.0 10.5 0.41 0.47 0.58 0.0 
Tuhte tr 34.0 19.6 4.0 40.0 2.29 0.5) 0.75 0.0 

Nadi Ali sil 

(I)esert S(il) 
111321 28.8 39.3 15.1 15.2 18.9 0.72 0.52 0.82 0.0 
Nodlle tr 35.6 12.6 9.0 40.6 0.76 0.!4 0.82 0.0 
III13 8.8 62.2 12.2 15.1 8.4 0.64 0.54 0.),) 2.8 
IV(cam 
(caIichIe Ir 6.7 2.6 4.4 84.8 0.34 0.52 0.) 0.0 

Bost gsl 
(Desert Si)i l ) 

11(1 1.9 51.4 28.7 15.7 27.0 0.l9 0.52 0.30 4.5 
Nodule tr 2.4 3.4 1.0 0.0 0.0 0.23 0.41 )2.( 
1IC4 35.8 36.9 12.,' 10.0 28.6 0.44 0.47 O.A1 1.7 
Nidule Ir 34.0 13.4 0.5 0.0 0.0 0.52 0.58 51.0 

Ilozay Aishan sil 
(llumic Lley) 

113 2.6 39.2 44.2 12.4 8.5 0.75 0.52 0.48 0.0 
Tube tr 28.7 23.9 3.5 42.6 1.32 - 9.0 
Ch: 1.8 30.6 57.9 8.8 18.0 3.26 0.59 1.37 0.0 

lube Ir 20.2 30.8 25.0 22.5 1.51 - 0.0 
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SOILS AND PHYSIOGRAPHY OF AFGHANISTAN 
Generolized map. provsional - G.vatio-

A, Q 

f A o,.' c -- C Jr P1,o0o0 
E 1 maters 

36L . 

D -.- (f F 00 200 

kilometersD 

"Soil profile site 

Aluilsoils (sif v ns, c 
" - ) Saline, Alkali, so!(j~ 8 marsh 

•E E soils (Salorlhids. Notrargids 
32' 5 Haploqoepls)
 

'- Desert .11s mostly dunes
 
2 A (Psomments, etc.)
 

D 3 D Desert soils with few dunes 
D 4 (Comborthids, etc.)

E Sierozem, Brown (Colciorthids 6 Haplargids) & Mt. 
-- jB soils with Lithosols 5 Regosols (OrihentE) 
30' Mi. soils of Chestnut, Podzolic 5 Brown Forest 

Qzones, with Lithosols (Haplustolls, Argiustolls, etc.) 
G Mt. soils of Forest a Alpine Meadow zones, Glacial64 Ice & Rock Outcrops (Cryoquepts a Lithic groups) 
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A 

Thin section of larqe channels, up Of a channel 2 mm in diameter only 
to 2 um, lower left hand corner 0.15 mm ooeninq cr lumen (L) is 
and 0.6 cm upper riqht hand cornr ., left. C ,3 pr,('ipilt n h, 
Nodi All, I 3, AX. r ct>i ll y nluqqed t pl annr! 

IzaI 

", 

-' ' q-(,Y,,* 

tip­

o 

.*.yqt ¢z ",
t •, .
 

,, '
 Fi. A _,, , qrdhn h.nn. ury
mc,ni" ,whihWwin, "ch,"by
 

a nm a ll (L ) has 


each case.
 
CaC0 3 P)tec ip~ta tion and! ,nly lum en_'r su rvi, ed in
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INDIA 

SYSTEMS ANALYSIS APPROACH TO OPTIMUM
 
USE OF IRRIGATION WATER
 

by
 

N. D. Rege"
 

li1d:a Ihs de~veloped :,ill is f'tiltei 11cVc~ulop i', I Will itie economical to line (lie distribl.­
wvater potenutial lto nlet lie vver lliieasiii2 ilelil'Irid 1(Ii\ 'icl.and t it. \0ha1t ype fillning? 

tinkAs 011 llil iiti s ill difTe­colisllil lti l (1. lie pe iclcljeC (0) ( *ven cc irlicl-Jit eil 

illeulative it) ill e lie hesr usec )I 1ii -i l~ Wdlci di ihb , keepi! i vic\% [ftC icists :1t1l bhtl its? 

7) 1o wilma 0\1C'ti h "1 titek' irtigatitni''IPROlILL.\lS IN piisihIc itlidl lie piec'lit s\stclll (if WIlci distiihit-
IRRIGAILI) AGRh(T1:ITRL1 (io aid. it ttCCYJ. t)\ w iHllptv W., 

cotlhilitt. MVill ;il tittititCt if C~ltc mid( iitelde- i.) \\It~ti \\jIlci Ltitil i I lics itretI CIcCC5IV 

l):ilt iputidl- waicl innpjtlteit ad ndviCr lsd
\\Lilietl, 1 liI:ie(2)1dl~ M (ii1 tess :l ie tv i~~i lie tt Wteiili~ttl aigttesai 

I I I' i wilc iewk s is icspteieiiti-iferritisi 1:11iiiiliC 11iierlt ne til si nci ndI ngth 
11t0'tes \iiih 

1 
ln ttfpi:iitt ilitts Iittl ahicc.. 11th 'i il iid w tr l of'naetnop 

Wh\li-C~ Ct1s1ti 1.i s hi i hle M Ipl iiittii. ijltilid ti le pt iii Ilie e all et varith ety 
etcloulveiimim. \itli\dccstis iet iitlews i etkna 

(3)r Hi m l [li stl lc.)p l to d' ci l d Itii lJdevl i i 1 tittltitrity (LClcal, state adg 
WItirS (d WitCmiitd iiC0 11tiatiia levels.:Ittill. the reyhsoilmdmllii ae t 
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,ihilitICS, s;uCh II fV 

its use if) clllbt' ilotll w',ith',,ill'aCe \'Wdlel. which 
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IRAN 

ESTIMATE OF 

AGRICULTURAL 

WATER 

CROPS 

CONSUMPTION 

THROUGHOUT 

OF 

IRAN 

by 

A. H. Sohai' 

INTRODUCTION (5) Olien, due htIack of proper irrigation 
p act'ices. a considetahie :tnotnlt of' requtircd water is 

hFileCorrect and lto)er use of water resotrcc is \vIstled. 
considered to )CoiC of the most ilnportawtprlilem. 
ill Iran, and the condlitions involved inl aeiilitli InI cSpMsC to tlntin.ItttloSt need and urgency 
activities Mnd tle ilethod Of irria:ltioll a drisctssCd which nIwbe vit:ll to the fItntrC of' fa-Iriing and 
fo. the followili! mCisons. irrigctioni il the cot;t.try, the Agricltral Enigineering 

dcp iincti tf , le \hiiiistr , of" Aglicnlttnre. with tile 
ppIj:iioL rtClies ln .WcuIerti RlJ CI)vlop of tile 

creasled flriiii g irea,. chi:;igeN ill tie SySclll of Ag iilltiiil Collceie ( m have taken 

(I) Rapid orolh ii- 1lOf lIu tnint deparltniCtlt 
iTchran iiiveisitv 

f'arming, the sile iffect ol the I:Lv, (i iii iation sIC steps to overcille Ii very iniint atlant problent. 
of water and of c [Its, the wtet Consmptiol I'mr clops hroughoultrii. I liCtitlis Collect lsc 
of wa tel. ra1t isCstimatedM :1nd co0in)nted(. 

in lplc Iiol 
lion of water iCstree,. PRO El)CEDUIRE 

(2) Prolper niciia o thle nationali/a­

(3))IaInl \wit hl seni-al id ctIIIle aLd ai The HlaIiCN-(ridlc lorn1la;.1 is used to study the 
scarcity ofi water is itivolved with at basic hinidrmce water requiremllelts of crops. llney and Criddle have 
and dif'ictill, and tiu lie lIOSt IVpil)tice tile Iactors inthC crps, are tlaken two following into consideration 
by irI iga ttn, their fo0n1l:a 

(4) IProvidinlg aid nsitg nidergrond aiiid stir- (I) Mnl nthly temperature ill the con­
latce water involve a rat her high expendittre. sidered nIolitlI. 

~c,Sisintrs ii1 ..\ctrit \t,,rilur:tt Ingi i Ihepar2. (2) Monthly percentage of' annual daytime 
niltt Irrigaltit andt IDrainagec ii'i,im. hou~trs. 
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The above mentionedft)rmula in the lnglish systemi of irrigation say, 50 percent to (0 percent -- are
 
may be writ ten as: Considered.
 

ar i g w h ile( ' tl tii g th . l i iipl e l
L= K I= K ! =K It 0 

100Coldeilhl v 'n hmv liip.i. It11ir hi ~tiile (Ih' n le 
J)Iiilli'. CioIW IlII! Miid IMtagesl V IL 'M S1 Ol' 

in which U (' nsumitlive Ilse il iig-l l t id ll .livaii,id lieiichies itio l il,di tc ihil Iiiuimtity 

tt \,:tct ill C",tli'ii Iiolit lie sh lli ii llFigu es 	I andt= 
K 	 An Cilpiical s otsLi:il ctTiclit,.ellit 
l] tiI ':i-,hL\v,i tctuLiiicii 

t.t) Li lil 51ltiIlitllt iltiitio Im l I evL' li i ll iulitlre 

2. 	 T,.',' lied plan lo 

I; 	i ill 
t d thci llk'I I'a .tle= )t 	id.1,ttIiC:L~~l ]t ie 	 ( 

-

(l) Iil lecil d"ii . ti tl yital s, lN\Il] e i'!S h lti d JW, 101ll1l1ic,-mc i. ll (I he lo ttpi,.I'th ,'I 

d ' o !l I thei i L I, i i i-iiti iC'.itIct. 	 ll l illpt'ilil"I a' i tilM W I 'itlII l S d­

:iI c{-.. u.cc'lt ic , CiL LC illlIljII'd d ili t tui Ch1 ,1illik, p , will i L L, 	 tileti 

CeIIi,:iiL'tLldhii hli
K is I vdl . i . ' e 	 ih , t Ih 


tlilitv()I'h l 101.i 
 ilt li lli tl.uCS f its tiii oi i iO lllllLltatioiii 
grlowdt. IllIi Ill III .11 11 i',::-,V,11,'Jlj 

eiit5.stages .th 	 Iitidililg pl ntiig tlhe2(-1 i I ii lihe.' l, i ilhiiiitiii 

iili~ittlis.Id"I Liiiiiil~ iiu tilpiL)' t il' (lottedlLC il V 	 eiil i ciLi vn ill 
;itle.'illdt I c ct+ d I(., l[il i lel I l la ';I I l.	 , el cu,il'
 

illwhich Ii",Illedi, 1110t,~ill C':1111.1 ('Ill. tlhel',lel I 1:11c. l1CI )C, i il 11 'Il 	 Ill ii ! lrll l )I I.()W cltlhiu ctm 

pet he,.'cimih ),',il fr111 ,,il h C . The e \\ith lill e ,.h:1t 

J1 10 CO'C.'t 111(JW+ vmi-,vv,l., +Illd 11ti, te,i,.i,.lit 	l iw,. ith eh diII,+ct- 11111111t+21 illtCiV'lk. W~llirri AIL- JIM ) iudi,." 

cttps. inlu dtcii . tll,.c~~ (dlwAl l I'm~ent stages ill [i<' \,li )I' il t~ilecl and Iitlmll.v ( l l 'u~ itl;~ tII,c, 

tilot~lll III is,ver)' sim ple] cdci ic'kix ii ll luill.. tI,c.,C 111L, I'u lllill 	 'andi h clop petc~hc',. +t()\%,: :l 

pactical.
 

hi lt iLL\5'ii, p hill; lia' ehv ii CllSidClr'II in 
The lto (fl [fl:ilO,tnd ('Ii(idlI 011 LI , _:inliki 	 ih ('Oii-

sidered a" ilit mos t iiveiinlit l rtu'iiiii It Cil­
,
ctiltilL (lie C'nIsul t ( > 	 I) Th lipli (It i liii oi l\ i o CiLL s andv%,.I[ll ii i L+Lpt illhiiil. 

This li ln lN: hCol IL sciti V t t tht Ilile period wa'itcl iiplimiiIll ,li I (0 tlieui coti- duing 

CtiiU iitiii i lt sIe,(livil J101 l ,_iiC0ilk s iliel tit' r em hle liSl. The wieralti i i1' Clkilp the Ltc e wlii is lit) 

ill thl \ itstellli0s\t It Ulit hliit cl titid C(liuii ltitp+,l "'iiiis vLI _ieemii piited Ii•hniiCitC 	 IL \'Ott li 
theL1' + ljll+i; L'ulliillx'MelVCiN 1'i tIil.+he' lilllillitll1 	 intl I l y :111cd-l~o S11:,i11) 	 Iihllilll ,illIN)II:1tr, 

Tiis i'illiiliJ h cu used h til MLcie :itd lii!l'v 	 also. Inllis,li Is 	 e l (ceL! in I)"v) (I)ecnullhi) 

(ilis mr's Lt+Slict ()I I Il I it is i S i l it1;I tlieaid lii Litii.. iillyitioill 	 )A. :'iiicl htit ll.ll t:i Ill itI CsteW ill' 


sllriVt,'llitlthi. Itmliaiii:i e.ell t LL,h 	 \ rtis li lllh tdl ii\ milldilitiin1i li L etAi ls.As :I- ILL , ill llt 1 m l p 

clt il Ii ti.'tL: ,) i i, N i ii l l i Cl th'li ati lll f ie itavei i ( I t Iiii lic ,ti i i 

eiCuts ic! ti Y taike.sICi-ips ii CLIt Iii Iltlil 
T he i jillul Lili IdLIhe timill L ic ll' elii l-,l tle cl p)F ir, 	 5i)(illi tet,itLi ii ctii 1i1kd it Ilt . 

ilrint) illiicSc:lull hi h i1ip, hul tdoi hi' he ilk ' i et ll iis. (dt Ilieis sot ee %i I .,villle. i (LL 

ilrigali i lie lliitit Cic ic ith i i oand ilci\,it llill, DlCIc\ t il Il lil' .t7­d 	 i t - I iitl n lilt' Kio im tt 	 i 
F'tl De..l++, oll llclIt'titlt_- c'll h ', l~l I HI I1ilrcCLlltuLra.!iliL'-.'lilW1.llulclill %,% _ IC, M 11l l ditCdt th'C !;<+il i l h ­

liili t's tCr :ll Ofil<he'0 111lilt\ lot]i.o f ps ill dlill'CC I t+ . 

"fhllellllilll 011 \V':l(C21+c'dc'd 	 ~l~ 011i+IlHeed t'+l,:It'l tht'ietcloptzl ,~rl Th ' O 101 s 

tioltl) lie et.tClolls ill eve't\' is, uilAlli ' I Mb~Sik. thIL+'eSt0111efi'l dlil'l ic'uloll C'u]l'lllCd divt SO+ it' is 

C0o 1nl)U110(. le i lhe rate..Th li lliitC Collitil liund the ' lficieilO colis.ideil dilleccliceo ill lcnllperiliiw (j.,= 
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Cl'iIIlIIC CMti~l i I'I 

ilt TTalll :I1i !111 

lIW O ,i[!W ~ L 

Ti lL\V. ~ I~ 

i II\,il 
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ll!l 

I IIIPI 

]il 

[,T [ldri . til t' \ ,JWI;i 

tL!. 

'T'ILjI,1t-I''( 1 

I' lII~ LKu 

i c K Ic~i , l~ 

[Mid.)L iij1 i '-lw1 :uptl'iti,l siu~cs ofl i llv~of' (lie 

LT~lo:1i11 ':HieS 11h() Ill 10 I.3. '(lit( iiipliire and 

pliv~ioikweixiI coliTIitioTllof tile:!I)!) i!cc this Co­

'11;e sII lilcl lll ph l I it I i, Il ilI K ill 

LII IM! I Ii wI cLLIu iLu!~l ;II Ii iL~~iLIiI1 wii A P1:1.Jil1T~ rll1 ILJ 't .I t ,l I. t el 

I -1 LI A! liii 11i " -I.'tIL andl III l I :- 1iell1Ill 1)J. I ii%\T' I Il 

i 11*\rilmt I lll 1 1 ! i Iit .11 C l'Ii igiLI I S L\ tIIIIo i. 1;IL!1I111:1! 11 1 IK "i I li J c i it 
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Figure 1. 	Variation of the Empirical Coefficient K in 
Relation to the Stages of Growth of Various Crops 
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Figure 2. The Number. Intervals and Amount of Water in Each Irrigation for Autumn Wheat in Arak 
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PAKISTAN 

WATER QUALITY IN RELATION TO ON-FARM 
WATER MANAGEMENT IN WEST PAKISTAN 

by 

Ch. Mohammad Hussain 

INTIROD)U CTION iiniil ivet diveri)Is ill 103 million acre feet 
- :liili til to l this areaiII] mc N) ices. Bitl 

tli/ed iil[ i\'i tile wii . 01t 3.4i hili i ldeS lot I UiIII' SCIio1IdV :1tICI~ ',%,I iletic jrot ctiv'ity of 

clilii ted lilli ;him l .110 iliit acr of iriiltci JC)12Fctilc1 ' iIIi Molls Of tie IltlN 1lijitS ill lhotit 
ilrcil ale ClM i t o I cedi j))jiililOl of [lie 'Il iI CCI "1c-t liliiiiivJCrc> litteCMiitiittittcfile - 37.7 i fi 

lit lic-ulticdtt. cuutliOfc iiciiiuti IlIi 10l Iti hulil al ltid\ Iotciittilc Iicc 'IISCi it 
jN~v II ot iii>vtid~ file tiI jitl~jittctI ii (l p IeC tut 

iillci\k te the 	 tti10uc iouu (t ittiti:Itiii ill tupper 
iti:0c tCA :lc Itii Utl u \ ii > i ic t ift lit cit:ti. 'Ile \vttct tthle was 4(0 tio 100 

every~~~~I~coltTI 	 ii tieIi11 Iltletv ttt i( 1i t i Mi l Il"wt':Cii ttg file pt fromIICIC 
Itl be-itimit>( trit it it ':tc	I I hd i IitdL Iiiiic:I Ic~.(IIt.l e tcu.I)~i~e s~ 

LlLtiiiiilii >tiihlt>.uiiictitiiilllitdiiiIN 	 A (i1 i 1"')2 1-:1tC it 

(Iii
l \ 
tvi t ltii ilic ii> IlL'(1 i ic l fi i , I~ l I it)lil t:c 11 c ild I(\ I( ine i ll L I lil e 
ilT I()1011I il S 11 S1111c i ll( to .5e 

[ACTS~ G O ~ Il i ~ -1V1 tiiiftlii c o pi (tiltI ~R I .\1l ~ iln It irtb llI iuuI!itol upilgit 

Cuilliailiti ill iCmc >5I>ttt C Iiite wi itII:I1_I UII wtidlai 	 itiuc w th iiti- oti ie to e 

fil I lsil e (fthig~,l Iil ilet iti i u ibl 	 i t il.(iy c i. w ct ioij will fect 
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IIm :IIn1i11 itImi:i.t (i i iiialion 
(liiiAilge, ';()il II;ill:tI'Iiltl :1i1d i 
Ileilts ;tr. ;atil-lir I tel. 

W.IRlZ QUt.\ I 

lii IIt1 1uli 
21ilit' le ,', '!iS ll i 
Il III1 Viiit i,, ttlo,Ific. 

5 S,ilt, Ihi1ii]:is., 

1101i 11 t. uII \1t1t 

IS.'+C SCIII I It t11 V: , 11ItI tAC.ktl,+(MCI i 

Ii2 i 
i hysi'. atr-licihiirtic:v tlit~~~~~~t:t,i iso hr fi It., ,hol 

IplllIt to t 
be 

,I l ecreEitot . 

Illtl 
istLr'
tl" \t 


lie country. 
liuicuial wok.t 

1 35 
alkali 

, 

!%'Is 

ed. 
vltC] 
lhe 

:11,.ictilulne, I L17 Ilicie wavs iIlilss IJnlil 

h l,!;it riii,.ltlir..-iriti lii this
lld~vallci mii l 

,
i is;iii C.tPWIe.l IIl i'. '4i ll 

I') lilt. e (if ,j ; isc Ioi 
T A DA D\NI.i))sIjieC 

'i:il 1uI1 til ' ., l )t01 1t:1 l i. li he, 
.,isI si I lilli ,([(-e i 1t IwI l0u, 
,. hi hi uh't11 ll ll".+ l Iitt 

ritllIll h10iWol\l tle kite 0 Ic 
A i i ictn .i si i. lii ti hlII 

[Ih,.h,.11ll, l uiC.:Il hilkh , iu',l 11',l.
WI Aml lIcI1,,: 


ctiiiJteisi i liltsill _.Io l 
L'() .Iuil i, h It he 1i0t1illt'e) iltitt 
,ll)l J;t+lu)[12 :Il fICut I IhI11111(listutt :ill' L'.Jd c v,..I'hIwlle l ] o fll i , ,mi d p 1 : 1 1 1 _ d i t l ..a ' I o , t h .ll+ h t h i .

.. 

Ih:l
+W l luild .l' u~',Ak()Pitl 

V IH''I t;ile 


t,is,, which
 
... 

. 011.titii(ll,.N 


VIh )l (If ',v,1.Lltl~ily,,: tile C.+l12111 
c ,i+'.uvcttd;,f 11 0~ :1'( in t Cllt!()I ll i S 11i, 

As ;I r,.,.tll i mdiv)_,-cii,i ne experi.. 

h 11.l ili lLIp:tiitxi lo I'i;i
:I h:l-la:i as 

laid down pei-iissihh. limits, SI.alihity tl 

.1 iirj :itmi : litil101 sall
n w rci.11k. sitahl 

:ulion in ijti,;ttiou w iir w,'s, fixed il !1170l
S iulluui..ShIiiii 8 s i it*Xed Ai;t1,l170tial

a:;It indlex,\%astper miillion. Siill , ,k ,..l:lh~lsh 

ili, ti!lo t i C snitaluility oi ibuii-siilhilmI\ utof
 
fioin the loiit o it,. ,file :tkili ity hazard. 

at ildcx was cx pessed ;s heh,,: 

(TotllN;t- 24.5) - (Total (a-C(a ii ('aC O*) 4.8 

ve allt index 
+ ve salt index 

Ilnerpretations 
I 2()0 parts pit 
sillinisadded 

indlx. 

Good Water :All values 

Bad Water artexpressed 

itpplit. 

ut' smllindex uuie liti:cd tip toi 
iilliom il dissolved iolids.\Iuietie-Miaec;ciit 
toctleitii' for Cellcil'mitig fiteSalt 


\-,ier sIIp.+t.,II-) utllijj iIAtl.iQplfl t,: w,. vawa 

' 0 l t1 1' ii HtiC(it.0liit1 -100b 11ii ii Ie'te ,lti .,d 10;hlei­
ll C ifIi._llin I 11111('1itP .iuiflc, ml a i fl 73li', 

( ;ILI Illth( IiIdidi.Ii 1 J C ir.eded 
Ihlclcl , . ill Ic , rd, icrol Iot­t% 1iil hC 11!i 

, .,hi, hi l Ihbe ;11 iIt.,,% hillim ;ICtC Ii lcl 
",';IICl I'di t I lNh [l it'l. itlyi ,c id c t 

P';v.i,.hd ill I:': ll.lllY u:',._d i dd. 
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priate 
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:hI (IIte 

mi h use 
'lih,ep ,ovince.Alt'er 

lltIiti llW s p;it( 

, Pi'; lif :ltv;libl le 

itn made of' 

IWIMP, IhI lhl.' 01,li i 


,it: 

ell ol 

'(1 1 _5.0 )onI l r il los 

This indic.'ates life
elTe,.t of' relative 

, iu ,.ot et t ­
lio)ll tillSlt..ilu 

Boron I part per million 

The limits prcscrihed abolve me uile lipr­
umder the cxislin, cloppime ',itl,i Iavomahle 

JCC,1t l eUt.ald i l l lh 

sot:il 

mcIel.(C'O.3++ .II(),,)-
N;v 

All valltes ate ex­
pt-essi,l il Iilli­
e(ll.iviilrts per 

litr. I ( di-
CateCs tile poten­

sodium hazardiltile soil 

lii lieity 

tit csoil perlic mbilitv :tlid e!t i oi lvoi­
.1)lc salth ,t i llnit h:tjill , 1,1 llmtd -* iJ uI[Iiliorns. 
W lhCI s:t b t1I1 ,ai OW,.lie il!)tt d Ithe saitI life I 
exce,.eds lie u ilpil. I Ilk cmidil'l tl,l he :Iv id,Cd 
ili snsiiIteij iri1tt.';il C.:Wliku
cudtlu 


*1lh,.' ll. " , h , , illC, 1w,,. lllliiml tile 
' pet,.ltiksihh , 11lilt, i , pl", ', pt )Vlt~d,. md 

! i .tiiuau 
li l lclt l ict i l. ; ',,mli ltlttlus airC 
citcl md.,titu iwilitliluitis111- :tc etl­
simmed b\ iiiuiiiu llN uiiliilt ViiiI ';11ply 'or 
im aliot. 

i 
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~Scope for 31odificalimis i ie Liumits F~rom the 	 aibove icsuliiv it is iifferred that tife 
of'Rcsid'ilW "odiiti ('u'Ihltc RS(' of 2.7 inc/ihIa,n ioduced any efftect to 

Aic c X HcnIM 111 tXI -Jk'sodiu 	 inCIe~aSL' IIe SAP d III.' ,Oi! I)C.'v, III I periiih
limit oIi Ml L'S'L'f n i i c i'Ii WaLcl tale L'cili 

li FeII:IL''I .ICFCFL'Fll! reei~jt.tt'sl 	 ­

W~tH il l~v~ ilpi ,iILijl WAill\ai\ wiii I andt [lie 

I CL'I)I1WiFllhudl I'lL [L' Ii I I)CL C ilS k'IL', Sciiic (ori C~c ~fIit:t'',e i(rts\' IhJC l 
I oc k~ alli ,d . t~ Rlie' S R ( t)14 1 Stil Co i2Ht( til l : l iILF FCt h I(

ofiCI l ,IIII~.Cl RS(i :1ld lh\IhICh
Iov hillc 	 iCCL'hit.2! ICAiL' IiiL'h IuII I 1h',.1)V11i'2 
 ' i )CIi CIIIeh1t ol ijL-it:CHii x mi , ' t l,"illic' i 	 e d~ ,il>.c of lifeo Cl'C se.li 
 ili~ W 0(i l -J Ceo t111 1 in0 /(t'iWeif]ilri H IFvool% 	 c l " aI 1 h n l i
o n a o d i d 

- L'j~ iCL' C~ililhCI il I h ItellIlS. C\. :HLVL' L uiohll~t litIYliehiL 1 locii 
 lC WI: lie(
 
dill ICC iLlli \\ S M all illihtCI VMI/' .iO. l /0. i()ll t 
ndlCi CC~il '~iiC.(i i uii t ~ 'F S :Flh\ 

I I Ofl I I I I II I I )1ilItI I Ii II IAlIII IF II ',: I L'p I 

C tefIl 0 	 lim itti o lil tIls'FaIre01 e rS ThC	lt. I o and 70llla i' i CiiotlL " ol~Iei o I tlv ilC:cl ts tiill 

S~~~~~~~~~~~~il~hF I Il' ~lhCIIltICli'il aF~ a tli ~ CCF ~ ~ FLFCL iIL iht aveiC hCiitljullii F\ 111 lly\illiCAIi'i 1) F la 
b eeniI FC lhL't a. 215 CI ( I C l life l il d il CI'oniten s lil ' ill'it ill CANlLh ClF.Jl l ' 

No ile icsltC .' Fn iI'II lflj'aIl I Ciii LLI\-I.50. ~ h(Ise Cl0ul Fand'iCslI~''ii LCCC'illl
 
1CC in~chs. tiL'h l it ii illghiiCI laifi olltl' tLO n ~ l~ChIH I Ct 10h
iiiF A ~ OL WCIL'l I~li L" k (d ilt Ste 

T.hle,oliiill I \tiS l ~a hClij a li:is an il e Liused in C Cit inrL IF %CIIe W(lit 1Cl ) 
soiFlII le.N eilC:, and iIli I liil feCtchwei atil \\h S l~c lnitii do ld h d (11n lla 
letiLe i itclt' Fil t' I \C l'CIa 'ic' Cist P)OIILhi\ iL FCI iICd il'l I i'I- Il' FI1.tt t t 

The dta I FhitLv I 	Ji1 CL' iiiih ll'iC dIs tha iF I Cuiiil 1 h 
soiiloii. as IlIL' 1Ai, aLCd 1 t' 11.SR ( \I'ic iL'II 

BasedIIlL'C ([ i I't" lji',allL'oF iIlIgI;ItilCIS 
'itliiiif\\o c hiS filehiFiiilFlC~ i'ii '1.a l ll iiater l 10i 

l it.'i n~Ft Ch~'iCfl~ IFILILi ] 11 C'CI iiili.III t IvlL's . aCll - ii '.F ci Ia. hiei1ni F It''Il\'iL'-g 	 vl In~t 
4.2 Ct~iiho do iC i FIlI' llLvC a he L'>Qi\ij i 'ti in II, ciiolinwl 4.~iand 5 Co LjIC 't'CCI(1 (to ls C 

ICil.In~ C C 0:1 01'F I uil 0il
1Sit F'II %\ItltI \iilt' Ci~tci~Itiii 

tlL' pl~c'L' l lllici i ilL' I~ijipe (f ~ 1 ' RCC~i' il Silt d i LJLFIIeI L-'L(IICC I C Iliited WC 10 
SAR1 tll tle(CI Iiilc hiuiliSd hcL' )illlllta (c 2.7 me/i. i.'I ii. tic ',Il t' IC HIt' oFli llliC( clliil at ot 

SlCS'L'l23 IC 	 FIWFL'. ('Flt'l li~vv iL' FVilll WA iCL'L \\%l(Fn [Ciii> iw alill 1.000>CCpall"FmtIi eiillo ICo 
FIlie i'ml ptiniihliouiiieI,iim lhc'. lt SiL'lt. "(01(11[CiV nIc( liliFli hceFo 	IYe-ghass and. 

lo a illeuSilti 1\FS(t iinnIhC i t . h CILi''I ceIlluill 	 iLL' . ihlL nii. L I L'CFCCc''ll)i to (00 pa ls e 

I ii Ad sea. alka it'i III1V1111 Iti riFdWIH(;h~ C H H111(1aa 

:CFVi'C c OWiICJi II' LFCC.Ci i I i 2
 
la on1 tiL iLi c tI~li ii i iiii.alFF. S 2 7 m / iiel l.'[tc'al l ciliLiI11i 'di fiile 1i'i lue ill wi rm s
 

h ' iii hI'II~ C 'C lt a ii IHpl S b iulhil 1iiiiF .lh k "i sili( to 
i 

;-( 5n niifl~A 5 hn pu l Ai 	 FF CCiFF I m iipa hiii '. hniearley,
 
O ile lIt F.11dnai L C tilL'h.'sinlH C t "(44'I pei .. iiil FL'.i1liii
25 iiiS t'& Aiiii 	 t.I m~liIiS mLiin'iii ieiL' :It.' 
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Table I 	 Shoving Results of Quality Anal'sis in Water Used for 
lrrigation and of the Soil Before and Afler Treatment 

t)ch(1 i , IpliHilo tlecitical pIt Res SAR 
Irriga- ("I iMI,, Na ('()t 1(') 'l'I tal ( onductivity. (03
tion 	 ('IIimlns / 

Alnions. .MillIimhos 

SII N(). 
\Walel (.)1:1l1IN 1JA) ((Cm ilmtl('ll \\atcl 

_.0"(.8' (.7 (L.. _. A) 2 1 icromhos ,8.1 0.76 
01 iginAl S, i! 

I 155 

'Ilct. d Soil 
.... o.3. 5, .. . .55 Millinlhs 8.1 0.07 5.25 

NIillimhos 
50" 3.37 3.17 3.37 1.31 I I, ().o5 0.5 2.49 
70" 2.01) 3.01 2.75 1.5 1.45 5.7 0.57 0.06 2.59 
)0'' 2.94 3.5 2.Ls I.5 2.. . 1.65 - 2.93 

12 " 5., 1.85 51.00 I .75 u.7 .5 0.75 	 1.09 

SI-T N(). II
 
Water qualitv (13) ((onlainimno I(esiduai ('arbolatIc)
 

4.0 8.4 3.7 2.5 (vX 13.) 1231 Micl,,mhs 8.5 5.46 

NIillim~ 

6.25 (.25 6,32 ,.2>; 16(3. 1.35 8.1 0.07 5.25 
IlemUI c[ ii 

50" 4.(0 5.62 3_25 )( 3 I 1,2 (o0.0 4.02 
70" 4.S7 9.62 .. 12 .1.7 I.14.:; .45 6.15 
90" 4.0 10.2 -1.0 -1.0 1.12 I.42 - 7.2 

120" 5 .2 52 -. 2.' 2. 10 .W 1.04 ... 3.19 

SII No. III 
Water Quality (C) ((oli mill .McdILlnli ReNidual (':tlhonatc) 

2.6 	 6.1 0.7 3.8 1.2 3.( .8,.7 770 Micrmlos 8.6 1.9 5.3 
6)iuiiutl Niql 

,fillimh s
 
6.25 	 0.25 .32_ 5. 3.2.>; 15.5 1.55 8.1 0.07 5.25 

"l1c eld Sodi 

50" 2.87 7.12_"5.0 3.97 .(2_ (1.0 1.00 2.12 5.87 
70" 2.62 8.32 4.0 2.23 .1.45 1(.64 I .018 1.37 7.21 
90" 3.9 7.,) 5.5 .0 3.3 II .; 1.18 - 1.4 5.4 

120"' 5.0 0.) 5.6, 2. . 1.3 II.') I.1 ) 0.6 4.4 

NI N(). IV 
walcl ulily (1)1 (('G1h1 mhnig Iligh Rc>idujl ('il ",oiiale) 

2.0 8,9 0.7 3.5 1.2. 5 5 l IO((00 Micronihos 8.8 4.2 9.07 
()(Ium.11 Sodi 

Millimnhosi 

6.25 9.25 3 	 . 8.1 5.256.32 	 3.28 15,5 0.07 
11caIvd .Sodi 

50" 2.5 7.87 3.N".7 2.87 3. ' 	 1.37 1.04 1.37 7.36 

70" 2.25 10.121 4.8 1 	 12.37 2.24 9.5150) . 2.75 
.1 1I.15 3.25.0. 3W 5.2 14.35 1.4- 2.06 8.76 

120" 3.) 7.1 5.0) 2.4 .7 I1.1 1.1 2.0 5.5 
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Table 2 

Milliequivalents per litre EC x 101, RSC SAR 
Ca Mg Na CO3 lICO 3 Cl SO4 Total at 

Cations 25 "( 
Anions

1.70 2.50 5.40 6.90 1.9 0.70 9.60 650 2.70 3.72 

Table 3 

Depth Milliequivalcults per litre
 
Water Ca Mg Na CO IIC) 
 Cl so4 Total 1iC x 103 p1H SAR
 
Table 
 Cations 

Anions
5 feet 3.0 2.5 18.00 5.5 5.5 12.5 22.1) 2.4 8.3 10.85
7 feet 1.20 5.3 12.00 3.5 2.5 12.5 1 .4 1.,) 8.0 6.66
 
1)feet 1.5 6.1 6.15 5.0 2.5 
 5.05 14.( .4 8.15 3.28 

sucht,Iheorelically, iiiidcr ii) -'ilCrstl rlil:es shimld we Field ()h.melra/iou. WI
 
exceed lit (f I .()))pals ol Inlio (Itlh'i Po:iol )udinl. Jt'a l" Use
mit i l ]to 

conccitrh:r i ill (d mll il l fllull \,.'tiic . t ill ill Iclil;tl
 
t)rficiicC I _' fi fs,f111,l d fId C IsICsC 
 IC I') C'"l" I)I 1 II i, l \5 i cli c l ' ss+ff1 i", (lie iclatitc''I
flls.'-:ticlc. p111 i,, ' ,I5lll d ill I 0llh0-'- l. l,- fo(l ft:li\ ,N.l ,, \,mlfi~If miJ\ Is.-r :l ,isml inlAJl 

:Irc pLuIlo! it ;\" ) '' I IIl ' 'Hl 11( if lh:1f1 lsf5 . I I 1!,"]5 ~ 111 ls Ilk'Il, IIIi 1 1f., ' ft \ t. 5
tl:i e \iiells~ ~ ~' It v't't''l[I[\,l','h dl<'ir hilt m,t_-11 tilt, 11,',I v\.'c c ,,cli Ic't ilI ll 11t i c' ,l t \ t"i ~ .'~l. 

fIAs. 55 ,Id/051h' ill '' Is. !'s(l ilt JI+trll . fsitl i s-, lIII l i f1i \Ilitt(.l , fll\'.t id lilt' I L'\'._'l!s Midi iOf
 
s':lss tit l lIC-_if!'llli li . l
issl' i pllj,.; I:t t sf ffIfs.ILWA dI 1\ Il]'N ' I'Mil+.ilLfJ llt c\,. t11,1f!lfts-:fs..1)1151.ffssV.., I. I'. ffsif isilsf~!fi iiii~sfls.lfsflf lL' L'f\t 'f I1 \[I [ +"lti', I. 

If1 1isALfI ii1 Iii ll. fi s.Lc \1 Isll1! ',!il] ,\ ilI fsf 
ffp lic:h i : iffl1 ,flilil iihllis . ,,fs .1I'i' w ill~t..scii.Iss\,.j s. l it 't, l, 5! :2!,,1 I ffi' Ii:1 
p wflti] d spl it.'i ( !ii f l 1 ,('!w . 11i1'. ..t" tilt i, s-fN t .71- i ()i) . .) t, ldl1 7' R'( . 
Q Iflliii/ fli~l tilll ii . til.) A ll fli' s, , \ \.l'ild't \I' 2)!.-1-) Ill '4lil il:i c', s>t fllfs!\ AICLA.l' ti c Id,
 
id W t',iIII i lls C l lit -. I1,1!11 lli If,ffll Mi isfICHs ,sffiIf isL I 1 t.,i lili 
 I 111c 


i '11 if(stfsl't-lf ffffsf~fljslsi t'5 ff5'fiff'l . ifisl h ,.ll Siliffli ..- .!l .\I iS' 


i ss fs f i\.llm ll ;llo of" 

. 1!! IIl"ssHii7 I I 1i10
 
il ssffslcslfsil,JI I W'if ' 
, lslfIc ' fill i ' 1w "f 51id li N i s '',ic I.l sl il i i
 
Iluill \fllk uI[iflfs'si Ilf-scff\s' ,t his i\l ] ,ilif 111C.tluss'sVc's.
. Ililt I Ik. (. ifI C .f 's.s1 if01, .\1. 
fcfiffiffsiit.'[ , s1 ll iff>1 ,1s I I I ff lt;' '1Pu flf<.li'i If ifs.sssil. 1:ffi tl!lu', f . Iclffs<A,P",:_'s. 

Js.cllfli-.sil.Is. lfillit I ,clsjsf,,l ,lf s fiil slhfli it'll.;l - IIs fLs_"l IN' ifi Ciikilhf < , 'i %iIt ic fV ,i1l\Hif (I ; 1 1ff1 ifl. I, "sII \ illw,,lf il\ (Lill!! I il1sf1 1. 2", f1) lit ffiilIlflf - ff fft1S\t 10. ? 
I7l<Jill ll . Ill lilt' C\ '"I'lll ; )l, , I "c l l i l 'II" t.~ " ' . ! il l '; . i~i lw \ :, , .! (,,il ilt. 

ltfls Ii. lf ,l if ) i . \ f ;i . il, !' -( sl Ill ifs ii I:iviui! f tli i\ ',
[ii> itkffff, f\, fi.>-, ffiC \,,i, I llfill , , il 1)I( 3.2l1 I .l1l())1 fff ,illhl Li'll. 1 ( 1.it to 
il its. l)ilctm.isf c. il iIIli isf! ilL. 10.34 jil SA 33 Il) 1 IfffiI1\ I;1 lhe llost 
llissi;!, lV llil io'ld sfissi1,lfi(i fiilfce'd cillcs tsill1is.1 i:Cilji , li'iildl ut fli 

http:Js.cllfli-.sil.Is
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Tabk' 4: Periuiss!ihile sail cflhiivenalils or inale~ expiasL'( as electrical coiiducfjiv
 

Lc.) for-Calculating~ tile leachring requiiremencits for various Crops
 

Crop 
 PolrirsNihie I d P~sSIhie Nail krrciCrlrrioo 

Nith ie:Ichirlrll ! ruielirerris of,: 

10 ;rel elli 2() perceii
C'olumnis: 1 3 4
 
IBalicx (grain 18 
 11 520 1 51 2.304 
Barley (hay) IT3~S W,64 S64 
 1,.728
Sugar beet 16 10,240 15.24 2,048

(W i 16 10,240 14024 2 048 
"llea r 14 8.96t 8906 1,792 

SOUZiI 
 12 7,680 768 1536 
8unflower 12 7.68 768 1.536l
Ryegmiss 13 80320 H32 
 1Q.64
Sewha ria 9 5,.760 570 1152

ybveanl 9 5.760 576 115 " 

"ml5ala 8 5.120 5121 .0N 
I("alo 8 5,120 51) 1.024
 
Stear canle 
 8.5 5,440 544 1,088

Rive 
 8 5.120 512 1.024
 
Oril 
 7 4,480 448 890 

Way7 4.48( 448 
 896
hotato 6 3.840 384 768
Sweet Potato 6 3A840 384 768 

pairs pe'r millo lINequaIlU 040 x intirlros/cit. 

soil. Thie SAR of' Ihe i!l ed si il \weni as Irieas 82A4 JI'tir ()U(Ility .SIU/Id(Uds ill Ile 
arnd thre lotlittle Irrillirrrlros/crrr.IC Ae'clu,,,,,cni ofI111lfliflr4"IProjevis 

Alkaline eorrdmmi irr:urkec hK pool Hill mid 
I()\\* rnerrreaiilii\ \%C[,- ill Il ecthejrsoil 1 ilq A t'\PL~j d Il r I rer Ii: glaphi . ir is 

ilimiohorlr (lirlI iilc\\1li . 1110', ri i:!' ir1 n IC iiNlhkL h) ~ ' 0linitlilrie,[I!relred hrirlearill 

filiie lurrrei tr h t iudre otirrr(Itte lrt %\,rI, I toi ul teN ',:MsIl I a a IelrIrr th e;ullrr &re 

ll .r' 
stIreltCIC ill :ri . 'l!rr rjle,' did ' I M 

andI %%cril e rr', I (irrI i1,C luILl kI iiI)tI .,(I )CLCiL~l P, IrIrIA(. BMt 111C :r)lr i ijrur 
r11 rrr\ i k'iIIlLI I i Adli11 lreIt 1lJNi V.liCi til 

COe'rII'rk eIrnr
W111I rtrr tiro, r i IL'IreI r IAli1(Aiuii Whir I IA l1ILk Lii IIW iir0121Cei LI. 

liii,td iiI lierNml'lL ][ili m %Il. lrrr II1~ihir1CJW IIA " uiI ruIl H '11A ild i , I il'it 1ii Ia 

iboil .1I ri *.( AR id!)-I 
Ill SCARP' 1. 

1im\' triheCill pirereqri.jrc. I hnc tlir pe rlie OrIditrrr. it Ims 
been Cli irijec :rix,iuie tI ISe WAte With: 



IT = 1500) Iiicr iilios. (,1 1.0001 ppmi Table 0
 

16 -f lmt."I Its 111111 clin lhe. mucreased evell Grounclt.k%,r Mi\ii2 Ralio
 

750) ici iiinls. 
1,j) it, I.1)(1 io1111II\I1I4 Is icouircii tt iih canal %Iupply 

SAR2,111 WO- ,.Il~ '[illdi, Iff0tiliiiiltiI 

hei ulsed, filt.SAN. li utt ll c 111.111sliiit talseveII 

.1111.1RS( H01 ire 11liui 1.2 ne/l 11 ' I I vCNL'II I ~ 1/ft/' C 

Illid lILIli:Il!enlncll LiiIlkiiljii, [lie vj] ijlo ill Inlk- it kci I1iP-iw, ),ualahtr oll uai 

(I A :1111.1 he482,L-IOl14.2 h 

I .00(1 2.11(J)) Neede 1.s I :ic~;Ls' IsII dw IIll gthel314 Ii)I- 1 

-ii)i I' Itti Ili i(JO''o lw tlo l I l lllIs 
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All IIIC 1111110VOIIS Which ShOW ICSS 111:11112 of "Inelidilli'll'sOilvvt to 
woliking homs I'M propoitionme mixing have becri Soil to Reeltwe ill(, L'.t1'C(-ts of Watel.
 
k-ept under willch. About 24 (11hewells. where CITCCIS
 
oil soil mid cwp', V.,cre 11WIC "evelt., lmvc heell tolillk, 
 wl '1111cilklillellk are 
closcd. 

I ) Soltil)IL, '(III) "idi". fildilding CACium 
IIILI '-'\ O'HIII.

MefhodjOr lilt, I 've of. I owtiolmews 

)) JC]d ItIIIIWPI. illdlldil]L sulphur, 

IIWIL' it',' , I'liAm IlIIwv.(.II, ",,hi-Ir -11;ill .\ ;Ile[ k Iilplmlic :1cf(L will '111!11c. "Illphille and 
flo l ilvm Lib lk, )t It I, Iw I III 'IIIII, ICIII (Ilw illil Ill] lillic Illp lltli. 

l1rol)(iIII(IIIIIIL, III 1!,h Illi. ll i. d ( ) ( III Im"p ,J)"llill I, lo ! lllp ll'%Ill, V.A CI Illilllf. - III illcluding 

lc tpc, , I,- - .\P, ;lIt'i 1\- ( 1) i]W III IlkhC HICII CIIIICI pill, 'Imilld lillic"llme and h.\-ploducl lime 

MI lilt' I ICIJ IppII,:IIIl)I1 

k lfj )dliml will I"t-l"IA . Hit- ()I flic uliollsallielld­
1111r;:,.kl fill 11\ PNIIIII (III l Clicillicill eq u iva­

It'lil If c I, ill I 
Illik-Ildc'; ;'i,, .". p-,o lI1 W 
11"Idkl !'C i.iLl 1, 111,11WO flit, 'w!''1w llw ,- IIIAlellilk dt-,pellds on 

''lilci I" file ()III\ Como-
IC( I I I L L' IL' I I k I I I I III I I, I I I C I I ,'t I H I h C I C, 1.11iij i io ll o f 

11.\ I ) , I 11 1 11 1 k, , I 1 11 1 C i I C I I I k I I I I I I 

v . ;I I c I . I I I I I I I I , I I I , t , I I ,\ 11 , 

( , I I t I , , k I i kI , .1 1 1,1 1111 1-1 111 1 1 alt 'if /. N ill )mdil) Ra ling 

k m .11 1 the 
\ I, I i kI 11 Ik' 

I IC i I C I 10 C I I I I I I I I I f ! I I I 1 12 111 

III Ille Ill'illld il,11 IIIII)I(tv ill" (lie 

PCI10k, It'll iICCjII-;IQ' illand c1licillill pill, m,1 111,,Nllili Jlld m'ditwi o-ii.xitt, A JPAIl 11,ji It'i 
,IIIA %Ilk li I1IL'!IW II', 'I',Ill I'!' C (d q ualityk-11:111"li'm ilit, flit. lic'-d Of k'IlkHIP I .1; 1.11llw k. \\ h;iL- [fit, it 
Ilk', C LIII tI \ 11111i d1lill't ',il Id 111C 
'1111illd hC d ttc (Illil'Icl", 

flit, "llil;Ihilltv 
I! I" IIIIk'IId L,(I III flit. I)JIL'III)II H Alld IlIc Appillelil 

WA CI ()I Ill SA R 1(1:t 111;11!Il IL,IIL'l.T Y1.II\ It, [Ilk* 
Ilm ill(A ll Ili- flic(I 1. 1lit fill, 
ailiO ,)k (d lilt' ) \I", IIIJ I- 11c, Ill, I flit, tlllll/,IilIlli 0 1 tich 
I)rCSL'IICC III ( it .1 Ilk I , A ' H 11 k, , I I I 1 1\ !,I I I I!, I I I I 'xI Iit I kit.\ I , I'l II I I I I d le 
ild d ilio llill ( a l \1 -, it Ill 11,1 t, I' I lit I I I i t. I PA I, I i.1 It \I. t' %', Ik' % ilc llL'I C It I I fl;' 
Illim 7 kIIl-1LCk, IItIII ill L!"N p li I I i I! It'j ck M lk It 11 ICJ It 
I)IL'(I' S ill, IfIC 11 W ' 1. A I(Il;l Ctp ,&. M I-1, ill(, illd 111,"I'M A1.11"1 .1tilled III 

p"til'i pcl 

(111ciiii-
Im mi. At Ilic (Ilc di.,PCil ").A 1\ )I 
10 T I. Ill IlIIICI I)i I[IllkiL, ''I l'%1) tlllj "t,Ill Ilk' I)\%IICd 11)(I iI) J IC lit 111C I)IIIIII, ',Cl Ill: 1W IIIIIII 
IICC(ICd J)L-IkLI J iI-!.IIIIIk'!Il Ill Alk-I w hiple ill tl Oct milill'ilk plimpol 1-1.I lillhioll 
givilig :1 ill I)IIC , ll L'l,. ;ICIL' ICCI jild 1111litilll 1,W ICCI It' JW , 11%C1.\ Ili ;111 
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Table 7: 	 Need of Calcium at Various SAR Values and 
S()Clium ('Conleiit of,Water 

SAR level 

it) 15 
 14 13 12 if 10 
Nai in wateir Ca+M; Needed (II q/litre) 
Meq/l itre 

35 (.0 10.9 12.5 14.5 16.8 20.3 24.5 
34 9.1 10.3 11., 3.7 16.1 19.1 23.1 
33 8.5 9.7 11.1 12 . 15.1 18.0 21.8 
32 8.0 9.1 10.5 12.1 14.2 16.9 20.5 
31 7.5 8.0 9.8 11.4 13.3 15.8 19.3 

30 7.0 8.0 9.2 10.6 12.5 14.9 I8.0 
29 6.6 7.5 8.6 10.0 11.7 13.9 16.8 
28 6.1 7.0 8.0 9.2 10.9 12.0 15.7 
27 5.7 6.5 7.5 8.0 10 1 12.1 14.6 
26 5.3 6.0 6.9 8.0 9.5 11.2 13.5 

25 5.0 5.5 6.4 7.4 8.7 10.3 12.5 
24 4.5 5.1 5() 6.8 8.0 9.5 11.5 
23 4.1 4.7 5.4 6.2 7.3 8.8 10.6 
22 3.8 4.3 4.9 5.7 6.7 8.0 9.7 
21 3.4 3.9 4.5 5.2 6.1 7.3 8.8 

20 3.0 3.0 4.1 4.7 5.6 6.6 8.0 
19 2.8 3.2 3.7 4.2 5.0 6.0 7.2 
18 2.5 2.) 3.3 3.8 4.5 5.4 6.5 
17 2.3 2.6 2.9 3.4 4.0 4.8 5.8 
16 2.0 2.3 2.6 3.0 3.6 4.2 5.1 
15 1.81 2.0 2.3 2,7 3.1 3.7 4.5 
14 1.5 1.8 2.0 2.3 2.7 3.2 3.9 

13 1.3 1.5 1.7 2.0 2.4 2.8 3.4 
12 1.1 1.3 1.5 1.7 2.0 2.4 2.9 
I1 1.0 1.1 1.2 1.4 1.7 2.0 2.4 
10 	 0.8 0.9 1.0 1.2 1.4 1.7 2.0 

Note: One meq ol'Ca = 233 pounds of'CaSO4 per one AF of water 
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Ta he 8: Tms of Various Amendmients to he 
Equivalent to One Ton of Gy\psumn 

Aioelodioleir 1(', eili leli it, 
1to Io(1 p)>!I!1 

Mpsili 1.0AM 
Sillpill k AcId 0.5 7 
Sullboi 0. 1MoSo 

2in s ~SIl) onill 75irrilioli. 

2-1~~~~0,1 L5 01)M 

Ii ili siilphli e I .b 

Alininl1: lplll 1 )Scieiii 

~ ~ " ~~~~~~~~ijiiiiSUCII~*Clllet~ ~ [i ih CM'nllvo' 

I lierlll55:11 I. Ci hi, lii I i t \\I! IiV I W IC I 0l 1 IJ 

nsc~11cidnil,0~ ~ VhdlII.~ ~ ~~~~~~~~nlII )I 

/(Ii CIi hilik~ ho rl~d cifI )w ,Hc ! I i lm 

C0ihe~:i um I i I.il III" In "I iJ-1)hihii Mc~ 

/1101 i. \ .1 h /n ( Ii Ill'i \t'ih tiihelei~ 

NOl~jnn'11C \ 'N 

nlks iiC (Ii.i c I M~rli' )IIX t\liiiu:l 1, 

Asyisla I Resealch Officeti. (Soil) for their assistaunce 
in d lpioor aw TkI~ipqwr.(lie 

REFELRENCEIS 

) Nolliaou I lns~aili 
Ml o IW the ' f slilie i fi0ilfld NVater fbr 

(dli NISA Seminarl proceedings 
IWC~ 

Liil uhuf NV:Ieu ie hol Increased 

po-IAIIIn VestI I"istlii. Froceeding of' 

Wes' In~~e il! o lpl s -lo 
1 i~ No 

c1uoil Rciu'f . \'on1H \\ e Pc 1.is 

II')~I 
It)cil N\Iuu (ii11ii1.SAnidlit, 

C ueciI ;IIIdi~c Ii. ,Ii( 1 h o1 l'ci e ­ik .Ce s 



Appendix I 

ubeGroup I I cIIs L\ alIpir District 

Ca M 
Milhequivalents 

Na (o 3 

per litre 
1lC 3 Cl So4 Total 

cartons 
Anions. 

Part­

per 
Milliion 

D.S. (b\ 
t-yap } 

Electrical 
Conductivitv 

atL;[ C 

pH Res 
CoO 3 

me/I 

S.A.R. 

WATIR ,ANALYSIS mlt!crontlhos 
T/well No. 1 
T/well No. 2 

3.2 
2.0 

4.4 
5.0 

31.() 
47.0 

11.5 
12.5 

30.0 
34.0 

6.0 
7.5 

47.50 
54.00 

2.88(1 
3.528 

4.500 
5.200 

7.30 
7.50 

3.9 
5.5 

20.44 
24.91 

Field 

No. 
70121 

Depth 

0-I" 
1-2' 
2-3" 

Saturation 

%age 
37 
26 
27 

7.0 
7.0 

14.5 

0.0 
5.0 
6.0 

SOIL ANALYSIS 

44.4 
48.0) 
52.2 

2.25 
250 
2.501 

42.0 
37.5 
39.5 

13.15 
20.00 
30.7 

57.4 
60.0 
72.7 

-
-
-

nifflimhos 

7.1 
6.0 
7.5 

7.6 
7.6 
7.5 

17.4 
19.6 
16.3 

70/24 0-I" 
1-2, 
2-3-

36 
25 
28 

2.5 
1.75 
3.0 

2.0 
0.25 
2.0 

11.0 
23.0 
31.0 

2.50 
2.50 
4.0 

8.0 
13.5 
19.0 

5.0 
9.0 

13.0 

15.50 
25.0 
36.0 

-

-

1.6 
2.6 
3.7 

8.2 
8.0 
7.85 

7.5 
23.01 

11.0 

Tubewell 0.42 

Group II1 uhe\ elIs (S(:AR P I No. 14 ("l o arkana) 
\NA..FlR ANALYSIS 

I.5h I 0 S"0 1.0 4.0 13.00 704 
micromhos 
I,.00 7.95 6.0 11.9 

Field 
Cotton 

Rice 

Deptl 
0-I, 
1-2" 
2-3' 
0.1' 
I-2" 
2-3' 

Texture 
Sandy Loam 

-do-
-do-
-d',-

aoanysand 
-do-

Ca+Nle 
-4.0 
7.0 
3.5 
2.8 
2.0 
2.0 

53.11.0 
70 ).0 

.5 
14.( 
107 
11.7 

SOl AN.ALYSIS 

-1).5A)7.0 
I1.0.5 
2.8 .5 
1.0 5.' 
05 5.23 
11 

.5 
5.0 
5.5 
4.0 

33.5 
55.0 
4 .5 

4.5 
2.)5
1.45 

57.0 
77.0 
70.0 
16.0 
12.7 
13.7 

-

-

-

5.7 
7.7 
7.0 
1.6 
1.27 
1.37 

m illimhos 

-

-
--

37.1 
37.1 
49.8 
14.0 
10.7 
11.7 

Tubewell No. 
203 
203-A 
20-
204-A 

1.21 
.24 
.24 
.29 

Grtlup 

3.20 
1.41 
1.12 
1.12 

III 1 e\I 1h-k,.75 RIO 
\\ %VIIR AN.ALYSIS 
33. (, 1Q, 8.55 
32.2S 16.75 5.32 
42.43 1S.8is 7.98 
4.09 - 17.75 5.70 

'.57 
11.86 
16.93 
i2.05 

38.08 
33.93 
43.79 
35.50 

2,500 
2,140 
2,750 
2.270 

micromhos 
3.800 
3.200 
4.100 
3,400 

7.4 
8.0 
8.2 
S." 

15.55 
15.10 
15.1; 
16.34 

3, 
35 
51 
41 

(continued on next page) , 



Appendix 1: (conlinued) 

Group I [llube:k elIs Lv ailIpu District) 

TAV Nto. 
203-A 

03I47. 

Field No. 
54, " 

Depth 
- " 

4 
4-5" 

1-2" 

Ca 

Ca'NNh 
2.0 

10. 
2-"2.5 

11.0 
5 5 

3.5 

Mg 
MitIi, 'o'irvIlnt per ItiI; e 

Na C CI 

SOiL AN '%L SiS 
5,.0 2.u 5.7)) 25.5 
44.0 2.30 71

575 . 22.; 

. 1 2. 17.)0 
2.5 3.2 12.25 

20 4.54, 2()4 
25.51 " ) ) 

So. 

2.8) 
50.7 

3-

23. 
I.5 

'1 

15.30 

L)WOttal 

cations 
Anions. 

00)., 
0{.0

,;{ 

47.0 
34.0 
40.0 
2 0).o 

tI 

per 

NIjlion 
1).S. 1hw 
I: :1,-) I. 

Electrical 

Ct('nduc!kvitv 
at .25 

oitlimlllos 
7.A 
o.0 
5. 

4.7 
3.4 
4.() 
. 

p 

S 
S.05 
7. 1)5 

X.20 

8.35 
8.80 
S.0 

Res 

CO3 
mei 

-

S.A.R. 

58.0 
15.4 
10.7 

15. 1 
17.1 
50.5 

1. 

204 6314 0-!' 2.25 
.. 5 

87.75 
27.65 

2.e(0 5o 
3.71 3.. 

3 . § 
75_7( 

4' .15 0000 
03.0 

0.0
3.0 

Q.15
8.40 
8.4 

-
-

S2.45.4 
.4 

204-A 82/5 0-, C 
1-2 

_.o5 
3.75 

57.35 
28.25 

2.00 
-

.uO 
3.57 

25.00 
i I 

23.10 00.0 
1532.0 

6.0 
3.2 

8.75 
8.05 

-
-

49.5 
20 6 



Appendix 11: Quality Ratings of Tubewells of Scarp II 

Name T/.c!! Ki D.S. SAR RSC 
of No. Micro(Ilos p.p.m. 

Unit /cii. 

Khadir 4 1.770 1,133 21.94 5.7 
5 2.500 1.600 26.88 9.6 
5-A 3.000 1.9-21 28.08 9.2 
6 2,400 .536 23.08 9.3 

16 2.600 !.o6,4 32.24 15.1 

24 1.00 .024 16.56 2.3 
26 3.20(0 2.040 11.24 --
38A 3,100 i I.984 32.76 11.7 

185 1.000 40 7.80 5.4 
186 850 544 12.30 6.7 

Salinity [C 

Low 750 icromlhos 
Medium 750-1 .500 micromhos 
High 1.500-2.000 micromhos 

Required 
dilution 

atijo 
0I T'V 
& Caad, 

w.tC 

1 .2-
1:2. 
1:t "4 
1: . 
1:3.6o 

1:0.61) 
1:1.25 
1:2. 
1:0.84 
1:1.20 

SAR 

up to 
10 

7.5 
5 

A,-tual 
discha;e 
avail:ihle 

TiW Cana 
K's) (Cs) 

4.0 198 

Required Needed 
working increase 
hot rs of of Canal 
T/Well supply 

(Cs) 

,.24 3.16 
9.36 2.54 

7.32 2.72 
5.28 2.32 
.4.08 5.96 

19.7 0.65 
22.64 0.21 
16.92 1.54 
6.24 2.48 
4.75 4.80 

2.0 1.00 
2.0 1.20 

.0 0.7 
2.0 1.25 

5.0 2.S3 
3.0 3.54 
2.0 3.75 
4.0 0.88 
5.0 1.19) 

.Mixing 
Ratio 
t T, 

Canal ' I 
WatCI 

1:0.4o) 

1:0.,0 


I:0.b, ) 

1:0.39 
1.0.6-2 

1:0.5' 
1:1.18 
1i.8;8 

1:0.22 
1:0.24 

RSC 

up to 
4 me I 
2.5 
1.25 

Required Needed 
i,charge 
,t1f W 

('C 

1.54 
0.78 

0.61 
0.44 
0.34 

4.1 
2.83 
1.41 

1 .04 
0.96 

reduc-
in tile 

dis-
charge 

of TAN 

2.4o 
1.22 

1.39 
1.56 
1.6(, 

0.0 
0.17 
0.59 
2.96 
4.01 
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Appendix III: Guide to Work Out Modified Warabandis for the I)istribution 
of T'ulibeweli 11d C InlMSupply vith l)ifferent Working Hiours 
of the ItcbcIlls 

This exercise 	 lin hCLeii Le lIu, ted iui work outlt the wardhaklid Mr:1ltuewell proposed to work IO eight
hours per. \.u. "Ilii rt ii t) utulct I.). 4 .43- ()I, Lilian D)trithi:iv, with a canal discharge of' 1.74 
cusecs ii.ixcd with .. 3. L'tHs12,C; 1)lll tlie uuiewell. The C2ianl cmoiilI,d area of this outlet is 030 acres. The 
relevant dal .. d ill til.,. ii W lC, Ohtait d iroin te ti, ( IM n1Cie, Kilana 

is exclu'si,\ fI,.t h . cluiMhlic ttulcwcll water i- put ill tile otlet head. The new I 


v- vI'h lxCl.. 	 division. This exercise 
illulaevolved I'r trallning

Ie i iodilicd Iu1 :I llhowI,.vA !):iIdI 

H) ) , V I\ A L 	 A V 12 x 0,0

I ,NIl IN MINI :iI S IIT A('RlE I, i I - X .

QIWAR1. 

Whet e 

/, : Totl water supply in acre I'em delivered ill a week ('roin all son ices viz. Tubewell & Canal. 

QI = Discharge of (lie canal nillet. 

Q2 = Discharge of' the tuilewell, 

,T1 Time imltnhttil i ri,, ,1 c w,- i (ini tiaioi1tn n) o' t e ell pis canal suip ly. 

1i2 Time illilllt c1u1 	 liu)rie.2 aiMI ll caiial sUpply ' 

(l_05.i Al-) 	 delivered iii a ,eek lil))

cal i-t TI well soI-rce x 0
60 9.9 

74 Us. 1 2.... = '4A61(1 Cs. 630 minlutes 
Canlal Tl'%%ClI acres CCA per acre 

T(	 A'5.52 \I.) delieid ill a week both
 
t wil ('alial &krTuhcwell souirces 12 x 60 = 23.1
 

1.74 ('s. ((anal J)ii.hirge )630 	 u irltes 

acres CCA 	 per acre 

(continued on next page) 
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Appendix III: (continued) 

WAIABANIFOF 0IT!iT RI). -1t-143!l Ol' IAl IAN 
VILIIA . MA;NI. 

DISTRIILARY 

Wait per ;wre with 
I1t1bewell. = I).9 111111tie. 

\l'i pet acIe withotl 
tul wecll. = 23.1 minutes 

S. 
No. 

Name of Sharcholders Square No. (.A. With 
T/well 

Area irrigated 

Withlot With 
tullewell tlbe-

well 

). in 

Without 
T/well 

Total 
Wan* 

Timing 

Relint etcs/oKam:tr 
All. 

3,4,5,0,16 
20.20. 

31 31 -
II -,I 

5-7 -
If-N 
5-7 Monrday 0.00 a.tn. to 

11.7an. Monday 

Sahlon, Moiallmtad etc. 2.8.15.2.1. 

31,32,35. 

31 17.5 13.5 2-53 5-12 8-5 Moday 11.7 to7.12 pIm. 

3. Mohabti etc. 4,5,11,17, 

23,31,34. 

27 - 27 10-25 10-25 Monti 7.12 p.M. to 

5.37 ai . tlueda. 

4. Saij:ada. 0,10.17. 

25.32. 
8 1 I-I) 0-23 142 Tiesdav 5.37 a.m. to 

7. 1') '1.Tiueday. 

5. Raja etc, 24,2(,31,32. 
33,6,18,21 , 6. 

31 31 - 5-7 - 5-7 Tuesdav 7. 1') a.n, to 
12.2( Nooni Tiieslav. 

6. Khanr s!o Ilikho. 31.2 0.25.1 h. 

17.32. 
14 ().5 4.5 1-34 1.44 3-18 Tuesdav 12.2 Noon to 

3.-14 p.m. Noon. 

7. Ziada Jara. I & 6. 10 - 10 -- 3-51 3-51 1luesda\ 3..1 pI.m. ti 

7.35 p.m. lued',y. 

S. Soltia,Dara s/o' 
Ismail 

9,7,6.3,17, 

11,),8. 
15 1I - 548 5-48 't"emltaV7.35 p.m. 

1.2 ill. WVtie.Jiv 

Salnlon. Attir etc. 24,25.50,1 o, 

23,3d. 
44 32 12 5-17 4 37 9-5 Wedl ,th 

11.17 in 

1.23 A,., n' 
\\ lite, ls . 

Ill Nalo, 13,12,10,33. 
24. 

27 16.5 10.5 2-43 4-3 6-46 Weltic,d \ I 
('.." pI,ll. tlt.i3 

in t 

II. 

I. 

AlIs/o Blakhlo. 

\Va'i sit Natlhu. 

24,17,33,12, 

13. 
24,13,12,7. 

23. 

8 

16 

8 

16 

-

--

3-5 

6-10 

3-5 

6-10 

VCltC11h% o .; 1'.111. o 
u , i" i 1 \\ chitthiLo 
WVdllc 'Lm., 0'i) rn.it 

* Il il IIIhilrsd' 

13. M:lttak, Lila, etc. 17,16,23,(,. 30 23 7 3-48 2.42 i-30 I 
I-

it 
.i il 

3il ,1 .1' to 
Ih l . i 

, 

I2.56 11" 1 11 tutttliy. 

15. Allah l)itta s/ 
11:iha.wal 

32.13,25,40. () 6.5 2.5 1-4 0-58 2-2 I htulv, \ I 2. .lit,to 
1)5Ill TI 111h\ld.. 

It. [al. 6.10,l),4, 
32. 

12 -12 4.37 4-37 
73' , 

Pi 
2.5, it 
I hmutdIi. 

10tlo,to 

17. Ralta . 23,16,32.22. 8 8 3.5 3.5 1lli ,"ko.15pii. 1" 
1) -101 liT. I l lt1sdi . 

(continued ;n next page) 
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Appendix III: (continued) 

NNARAIWANDI OF OUTLET R.. 1.494,31L OF LALIAN I)ISTRIBLTARY 

Wart per acre with 
tobevcll. l = ) i99 inutes. 

Wari per acre without 
tti ewell. = 23.1 minutes 

S. 
No. 

Name of Shareholders Square No. C.A. Witi 
T/well 

Area irrigated 

Without Witl 
tbhewell tube-

weP 

Wari 

Wit hou 
T/well 

Total 
Wari* 

'linfing 

18. Raju etc. 16,17,9,10,32. 21 2 I19 

l1I 

0-20 7-20 

H-N, 

7-40 Thursday 10.40 p.m to 
6.20 a.m. Friday. 

It). Samail s/i Nathu. 19,17,10,5, 
23. 

30 30 -- 4-57 4.57 Friday t,20 a.m. h, 

11.17 am. Friday. 

20. Mekltali etc. 20,16,22,23, 
32,25,.6. 

18 16.5 1.5 2-43 0-35 3.18 I'ida 11.17 ; i.. W 
2.35 p.t. I Iilda . 

21. Remt Jawaya. 17,32,21. 14 -- 4 - 5-24 5-24 Frida. 2.,5 p Il, 
7.51) p.m. h idalL,. 

22. Karati Ali etc. 9 & 18. 12 - 12 - 4-37 4-37 Fridaiv 7.5) pin.m 
0.36' a.m .ll.,tutthl . 

23. Slier s/o Sardara. 34,9,6,19. 43 29 14 447 5-24 I0-11 Satoil:a 0.30 iii t 
10.47 Hln. s;11t1 t .. 

24. Babo s/o Nlehdi. 16. 3 3 - 0-30 0-30 SatiirdiN 10,4- 1t71t ti 
I .17 .ini. Saurth .. 

25. Road. - - - 1-39 - 1-39 Satlidai 11.17 ;t.l . I 
12.+ tSii ri S~tutitlIJ\. 

26. Mehar Radlia. 26,11,12,32, 

25,16,17,31, 
4,25,21 .0,27,30. 

75 6.5 41.5 5-31 16-0 21-31 Sattiday 12. , Nitn lt 

1(1.27 a.m. St;tlady. 

27. Patti Sahtawlil. 10,7,11,12, 
2,,41,40. 

63 21.5 41.5 3-33 16-0 19-33 Sunday I1.27 a.m. it, 

0.0(0 a.,mi.Moiiday. 

620 329.5 290.5 56-0 112.0 *Irrigation Turn 
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CHAPTER IX
 

Field Trip
 

EIGHTH NESA IRRIGATION PRACTICES SEMINAR 

Field Trip Schedule
 

in the Helmand-Arghand3b Valleys
 

Sept. 24 Kabul 

Kancdahar (INMlael idlgh) 
Z, 

Visit to Reseach 
stock [arm 

NMaiji Areai 

Station and Live-

Sept. 25 Kandamihr (Mantel Ialgh) Dawedlrahl I)iversionl 

Visi it1 In 

Diversion i 

alld Z/akil 

Zairir shalti Caall 

Lunch 

(Served hy 11duamid-Arghandab 
Struclill [llil) 

Con-

Lunch (Ni i/cl I ali Shamalan (Klhal) - viz,ii to a farm 

Vi,it t 

of Ahmad-Slialh 
Necki 

Iihi aid 
Mlija-i-.lliaLand 1omnb1s 
MirM Waise 

V'isil otOil Mill :iIl (i]t inn Gill 
(.,\lrterooi tea 'civ: 11Hielmand Oil 
Mill) 

Iogrila l)iveCsi , I )O; 
(('old -, t dlli CIrc d Iy Ihltel 

'lotiist lniitrpli,) 

aid 

Sept. 27 

1 Ishk:ii (;ali - B~ost I lotc 
(Reception - 1ISAII)) 

Lashkal (:lh- host lHotel 

I,lshkai (:ilh- ios-,i IHoel 
Recepl i l - lleli:nid 

Valley A1tlirily) 
.,nAghratidab 

Visit histolric Arch ol Bost 

Ki ndalt 

Sept. 26 Lashkar (UlI ­ li'stI lotel Kabul 
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Field Trip Notes 

by 
Diane Rice and Mary Jean Sallee 

SEPTI E-MlI , 24 Ji :Ipl,,,xilli ('Iht,11t 1tlil releis. WeB 'F[ ,Ipili tu 

Iitlch:LIle L lit l t III 17I:I' i itn ti Iili (LIit.:ent StI l tIlt l Ltt> Lt t 1 L t .WAlL
scnillil l ICI 1 1 Io l .1 Im l-kh -\hold Ll,Cud It) IttII dIIIII ks4 _11, .:~,tl,.+'l,.'lSK l]m ;t ,ti m il ( l it,' ,hiilt'll 1 

ti h)Lc;it tl tL \'v,t:11-lI t1 11 IkI, 1h. \ t . jl'd 1. ',il i ' IW d dI t'l h Ileilllt llII: L ,,I\\\ , ILLA 

Jiilil,dlk' 1,tt, If 110 llh !" i 7Ii t i l[I IL'isIi ILL I i 

"AIdIi.,.I.l, It' l l tll .(. k.Ill Ih ,'l 


s~rit e.-JII. t hji L iit'iiLt' l w it 11111:,lit. Xvii.t I It'k Illlhw
 
,cebel l t] t l lil ' %C1111)sltIICllbc ..t' C C, h',: h klt P,utct~lh] , I ,,:d : (Illilh'111Cd ll I1 W, I Ch 

o
l II il', k I PhI l wtlu ll:+ !,,l l II ',iii-\\cI m v~ l \ :n t ll ,.i ;' :(, t''lil;l v]vi\' p bl
11):tIKlLAl. H X , / t 

i ld h , t. , l, )l ll t d\i~'-.!t (11iii lIm.. .i ,.:uI)W"~ 1\ .'0F " .l \~'.'.'IM 'HI, L]+! l o o(l l~kM ltl . 11C, tI ift [ 

111If ll pl:-,mhk~~t[ ,,,llkl.':tII,,,,:t1dl ,wl 1111 I -,!1)111 Iht u c iI, C.:>1 ,C ,.hv, 

I nI . (IIIIh\',lll. it\ h ;ill i , Il CI:1111111-t't iItl,oo k it+Cn \V1h1 -tg i l/CIIIhe-:ltit tl e Ilkt \\ L 2._','It 
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I I v tlti,.tI1I( nI\ItI+~ :L' I W I t.t lC:I t~i h\ l ;Ic~ i t 
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l, " WC hd~I 11111Itlt!t d I Ii, w . t, Il I i i i u't. ed 

,t the1 1,l~ ,,V ,1l klt til 1jC V-11:L", + ' 'C,IMa C',11 z1 tl (t. i,11 ItI.Id A lc ,11 1~ I + \~Cl be 

0 1Ile (1(]C :1 li I, l'i '; ,.i 
Ihc~~~~~~~ ,ll~h +t ~~~~I~ W,uII Ill I-tc+tt.ll Ill ill WJ1 Ci 

Nhl ':I1 11 INICl II',h IIhI\ StCIII hillO L +'clt%i CniI)\VLdt.. bC 
d,-' I)riJc.I; !.+\ I+ ICt'C II .I I~u 111111 


cTi lk,dCI1-,:lcu I i+ttt]d t +K.'Ilt',.l,. .. I o. i I! l 1w ,: ti
thc 1d :t,I k fIl cil,,'ItLCd Clille\ llth )I'Ih.'m ,\+l'.! ,\ h : lI i\i5lia1 oIi~oo1 \la ,'I [ o h S ii IL I i 1,1I V .' ; 1~tI Wi )ti liek ul iit t11,i. 1I 'hi N 

serve d. 
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t+th is e I1, V \ l 111 C" 11 1 .\11,t l .\.t. Iu vi',il vl'pe dry -t:I[ l,1 1111, ll lt ttlucj ii4l: A Illdd ,cit+]lit+ file,_ 
potint (~ _\ lio, It1ic:11' l ie l \lu'n ,i~ck\ II ,h)l',. Ill tlWu1'+:t]W 11(k-, eld M olld,it . l J (' i.tqc) V1n110 ll 

5Ildkct.I l :l ItII1 :h C 'l l~ lt tt. '-t I I [Iti W';I~_>CIt l(4t1 Ill .1t lt l ll!l > ld l k"u+,:Itt' I,u l ! h 11110w%tit kt 

thi,,l~ ~ ~ ~ ~ 1 1,11':It1 . 1 lt Itli'tIW It Cd I.~ tt,- ~ \\,d+~ I,,'u'u, I !] \ ilit' I'd IH"1theC 

+
11- ' , I +tI IRt2, IIM IT CS1-1)i I .I-,12i'\ . .. :a . Ih I)f,.,.'
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]ltll ( l .t It I r"t+'lil II it \v~II i' (Ill] w" +,Im l \with ill 

11. Il IC', It,IlI e ,l ht el f, i ,ild I. !) Iu ' led 
IhI I IL \]I Il. tilii,t.'iIII ~ il,.'+IIidh l un cctl 

At 1-,:i. dlc IthK lm,. I, filhu tld im",. i ,v,.\phli'd Ih ,II,.0AiC dIt 
li fi el Illfill, 1,w ]%k,.thli ,,+'h 

Ip pqc:tll .'uIL\\'k.'i, h
+ 
c [ll i fl11. IhILc\III m([+ I m lti 1 

Visit to MAI SIM I- f:c d, j , 1 dm l j Icas, fil~eKandahar I M Az.l 13,111 I.t +! Ilit., ' .'' ''thil 

l ql'-IIIt. 111Ct i t'Im~l\%m l dt. l, tIlIII It.llli Ctl C.llt 

t
F[ile ',tI MImlii1 he \",.IN ,,,.,,tttH IllIIhC h ildiul" permf it :;iIh iud til, dIAIII COUld h.:1(Il\ I,,CI. [IJ :tiIW ,., 

Cultivatled. Walkt,, level :l. ht+] c hil t ) ltllil I() penctfrale\w 30 kCItlll~mCICl'I,l\ file' Io Circ,._ti ,.h I m,, slli.lltdi 
dti til i I t d ill v'eal',"'w ilh cSLutfucC. T he \V,:, lI t ,.' t1,,vo li i h il.lilI,.. 
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Arghandab rilict outlet draiii fri)m Ar-handah kmi/vt, Thew is ,tw iio evidence th:if at smile lime, 
irrigation proiccl: It im, I dimiwlci pipe, 12'). ;1 CIIIIIAIC Cll:lllt!C [0011 i'lldt-T IICIC. 
huill lo 0 "A. . Ill( it! Wtll)d 11111.0d, 111:11tilt' 

'J.()(W ACIC',. J\'I\L'I 11111,N tiv"eft olia" ill OHC IIHIC Cm clcd V.Ilh 

()III\ lioll ill this le'lioll is Ilow \Cl\ sp,11,;t'. Ilie Ilmll'illit: 

110 t .\kl m r'tid 11,1111 Illo-ill 
cm i'll t,\I,11,10 110 I / ;Iliil cilli:11: I)Ikel- I!M 1110: 111131d Ill C,, ill -'ICJI IILIIIII)CII, I'll lilt' 

sit)ll 0 1) j)j*,Lo1kj 11l,1. I'll Jill IIIIIIJ)III. Pil"sed cillm o l liC III, 1)[11 IIC IIIII)IL-1-CILI h \ tilt' 11:111illIL-11 'd tile 
I till 'Ill, I lilt] lCoi\ I)(I)I)IC Will) IIIIIIh 1l [Ill- j it, Iml 

IIIIUA II-id Ill 111o'',M 11110 111kIL'W Il', 11 "th'll J11111,111. I Ile 
1tLIIIIV i!-111ollilli'll %k;1101 WhICII C(MIC', IIMII M -11', Mid h CJICC. 

Au'llcultme v v11111:11k illlpw, Ihlc. Ik"If , miclise, 
I-MV01. SIKIIIIJI(Ill. 'V WJI-,'I , hCL:hI',k' ill J W Ilel 

dr'llilmll(Ill pwll cill -ml:l! 'Ind hlcl ll (M., i'llIlld ImItil" ".I\ lilt,\ 11\I. 
No.Icm. 

jio -Illjl diWI-siOll d:IIII dild CM.A: I'J1,CLI SJIIJII
Iii(ake lo Z;iliii- ShAi cmwl himi Ar-handah 

pli\oci phiit M itch i:pplw c1ciiii-il k)i 6iiisk,
 
river Not i"t'd "milk. phcc', me 1;w I A'dl .111111IL'o,'. (illhil 10\\111 III Ill,- HAVR. )MIC J lilt
;I it:11,11 

Ill-I !Icj Vi'liI,11W .-Cd (It hullmshes iii tile Chemical nor 
lild i.111dc!c,!m c :ii1x il %,,III p.i\ III'' III] Ilt'i Mid lIJiio,'iI.IH ICJI MCM I i 11:1\(' I)CC II I I IOLI Ill L']C;l I I I lel 11. 

CL'Ct I I "%l, Cl 1111 ,1111 (),'A l i7l.i(II)IC till I : IJJIIIIIil cdO llgCl IL'i Ii 1W ('111",0111C o\CJkl1W , 
IIAVC hLikiii d')]W I'll IICW:I',CkI J)wkIIIcIiII% IkIppillii :ht, callai (d %'Cl\ piwr ollililit\ . Poisil-Ily sallne oll. 
I'll ,ICl I C (", llIkC Ill )l 11111il-'12d, Wk' OVIIIIIIIL'd ill[ JICll lile diversion kLilll w l,, Ill Icill, kwIlcd at . I I w II; vel v 
,'Idjlcclll lo tills c:111A. S[ill ill a1c ',[\ pmAidjuli, 1101 Alld (WOV0,11C \v:isanNiou i, I'M i cooll think. 'Iliel e 
ill J11 JIL-J 200 Ilikill.'I', \\ ItIC IIll, h :1I)ill I Ill (lie ()ILI \\Clc :11-]Jljp of Iishilw, ko.ith "llot"Illis ;I 

sicill. MI. I cilihmil Ili I Alml -, tile C;111,11, toIlt"i\ AI)III(MCII, lljvvlili ',Smill1west 
tile \%,:Islc ill illaillimmillp these ()Ill Jill,, wilich m ll IIICIL' JIL' lWill'i 311012111 1IIIIICd 11HIACIC', ill tile 
Iml-Alel with tile IlIllill CmA. C(... mim) c\p1mcd :IIC:i WIICIC tilt' IiCl iIIIIII-1 iI1CI lot Ile.vcl 
tile watel Invi, ()I' Whell i lic plOiLcl kodi 
I)LIMICLI. IIICIC Wd" lilt oil Ilic ilhll -- ! t' SI-T-1],."',1), 1 20 
I'Al JIM S to L'WIII ilMIC 10 11. AICIV IlIc 

Im, Ich !111:111c;A :111d I,, I millmi" swppcol At H0111:111 lives(4)ck I'allll which has 
illIO tile 1',1:11111L' I)CIIL't lhil WACI h l I I I; I I l I I I C! 1: d I I I I" B1-ow 11Sw is,,, po I I C(I I.i111 
toII 1i Ik hcho i.-,, ih:it it will he iw(i Llclicwtit)w, Ilioll)ALI!, StillIwAl. 11;Ilive hlccd' , KlIm l.y. Sislall\ 
heitilc ;111\ Iq"INLIl I, m \o. I I I he cnilclct! even Ill l MILI K11111:111AI I . I'Al Ill SIM led Ill I Q A I IificiN I 
limiled fill III. Ill Ctid 1112 Ill VC I % ')ill )I I 'il ( )J). HO : I 11,111CCLI IQW). 

L:wppck I I i I k I(ik j I Bollh 111C'iL';Il Cl I 1.111111P;I\'101 -:It mid
illildwim \%:I,, held 11IIIc %Lilucl lhod. il".) dill, , 

'IIle hiod C\kTilew . MI I I-,ijk I L i f I 'S I )A IS C(I I 11, 1Lie dII 1! 1) 11 '1'1AI I I C"! t'j C I IC." 
CMI(,IIItI\ III(CIO. Wd Ill lilt: IIle J)I()jk!Cl . I IL: 11(m Isill (). iiihmillilill "Wl1W 1w,11 m[ I'A() 
leel" th:11 thele i,, l L'lc !l potclInA 1'.il tlc whole let\'. 'Ilit" hIIIWI , J)ICICI V.1,11t 
At 1 3 1 ) p .: 11. 1c I %I i,,! I I h o K Jill .,\It Il."ll ill\ MA 1),, 1111 lit, i Pi'l 'k [I"11w 

Ill(' CIOA, Ill !IIC Ilillol-.'ell ilild phi"'ph:11, . All Ic'I '',:IkItIcIcd Im 
P W I)IX I \10 11.1111,11L-d 1,0 111\C.11" hL.Im i. li-ic-lill1ili'llIL111, '11" 'lliki\ 

like MempA., Icic.mi li i, till[ 
lilt, 1,11)11) S 11:111 \ it ,JVW C %ixod it \11111.1ol li lh ,i I)CCII M ) \dIl.'LL'- IIIl. ill,' IIA\C 

I')itd '111c ill ldo-.ml Hic Ill 1 (1:111.1 \%C,,I we 11L.C11 tkIIt)w,h v,1111 
CO Uld [Ili' ',M IIII !Ili' 1 11 I ill, h ''[11 T 1,1,111" , . I )CIPIM , . %%I 111 IM I)IIIIi, -lid 111) 
a Iml,,L, mill ilt"CH .I lai p'' .11,1111\ )! Il I Ilw 'I o, Will If Ill hw I 1[:, 11pci Ill 
,Ile :! ilc !l th o, 11,11d I'll) I'"I'i fil:111111-1 I'll III,, L'(1111 L'\ j)i'I IljIL'!iIIlI I!lilt I'A li11111C 
LiISII IS ,111AII. 1)[11 \11. ( 1,111, ',tW!-!Li',ILd iHhC\oclI,, mA iiw ii W lillillels.111,11 I 
l)0S',ihiY 1"Mid K' 11',oid. Ill 11.1 :IICJ \%L' J lc\% Pe.,I,,: h'ill.o.l)IIII 'Illd I'll,'C', milo, 100 
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ig )lifIlius I. dAV : C;III ()I ILL 	 . 1111111Ism yt~ with M ikI!!. itakes LuI WILlI til t' - ()I lilt ",CsI'IiI IIl.NXI 

dol e cbIC o'1 t il \VI Il Ili~i I'c I7 Ililies, \%,ill a kiIIIICII I It 2kl II I.111 Ik 111 1Ilk' I lihl NI . fl 'lN.W :!Ici 

ItIt\ I~llit I S 1 il)JI12. '1WFheii $l1 jI jilI, i cv l % ' .III1, 1 %I W 1I'' JdC )t -

CAFli.i( i L-1I1LICLIILI"tIII 111M k22I.IIFIL)'I 	 'l A di k .III . IIt> N) il II 

\\ILIAI ~~ ~ LLILI~ IIlIFIIIF'~~ IIO 


(Iorn i 11 IA' 1*\1 A CIL I)lIII LFdlii-CI111 IIIII
k 01 	 I BLII IIIII 1,iL dIL. Il~l~~.1 

b~'Iile ILL2I tIC L.1!:LI'1, 11,11 : IFl ' I .LIi~ LN 121 IL il h. lLFLI I LI I. II 

IA hILL\.ill I II I I LINI till I F IL I. sp it IptlLcoIIi \(LLLLItl dvIII)LIll INI IILI lll'L i \k ti III :I 

ICJ I VIIIdC 11 ;1L	11~lL 1111iliILN.\II10C FIll ll lLIIL 

LI III~l~ .LAIIiIILI LlILIFI Il LLL'V IiLkl t1! \In IIJ ;W 1 oof~LIL I I 11 K : . :11 C N 

l il i t I li i Lll, j)FI ' iL [1,,!! ."IIL 1 il l l LI \ILIIL'l'. 11 11,Lil .' ! 1 II. LI' I Il l LL~ Il e 

CIII tCii III l il I IINV IILshhC CO I)IIjLLI l pL L 1 LIi I1 I bL III-1 i sILNIl I I' l ')I" 1111,I' 

"i leA\'Ias1 I I~lilt, :, I II L 1:1 1 III NI~k I 1 111 T. C A! I J IkCCCI Ilo ILC) 

,-,: I :m li 1\\, l I! Itc111 iI l [ l I. Ii 
JIL LIIl IIILI I -Iil I I IN l I IIIN Jll1,L 1,LIL ' 	 \I'll lil l ",/ ICLCAI C(I OHLI. I I Il.' L. 17'l 

caILL. Lill. II I;I I ,d Il Nk- L TIII W III;L1iti r Wflilld 1111 NIl11, 1-%lI IIL I.i[ l\ p\ O 1.)h -t% Il LI 	 -II I 

LhiLIlIet LL IolL[ Am 111 k!~ M 1 ' ll"' l 1 \il1l IFliLKI TI(ILII.lL 1 Ir I kh OS1( 11 I! , \C 1 

III IIl 101,I'1' 1CI ht' I $1s i III II I 11 I)\CI.'I I I 1 111121Il 11 I 'LLLI iLLL2I.c I;I l\1tLLF' II l C 
Iidivi l I 'll LIIc sIIJLL IL II~ II HIILLI;'I I Pl I 1 N IIL lic C) 1\ I III.C':ll ,111 ,,L l,1ljk 

1211IL1211 N IIIdIlIlki! I 11 !'!I II~ .LIILIII I 

1111 C\ l 1Ill .11 j l fe 11 1111C'.C AI -'J)2\I.I lA II .I ILNIIL.I I CIiN III.II IICI W I 111 I'111111ciNAIL LIIIICIL 1 

IILLC~~~ 11 1 2(IXILLI dL NIt.I I'I I I IIIIL1NI 111IN ALN2 I Ila LI.I AlILNICI cI IWOt . I I I111121 Il' 	 111 
1i 11111iI LIS .II l )1 N ):I) 1s C 1 IC ldC 1 JI III 

s3~~~~~JlLi II -I I lIC1 ,W1III II 11IIIh'd IlitCJ l'L itIIll l liedI i.J IL,FLLIis I III liWt tsM11 il 

~~~~~III~lIId 	 1:1k: I . mI\id L1Il m h k a l l 1 111 C. II~­
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