
WM-26-85
 

BANGLADESH AGRICULTURAL RESEARCH PROJECT PHASE-Il
 

1985 Internal Evaluation of the 
Water Management Program Area 

S. M. Arshad Ali 

RA BANGLArDE-2H AGRICULTURAL RESEARCH COUNCIL
( INTERNATIONAL AGRICULTURAL DEVELOPMENT 
 SERVICE 
6' $ April 1985 , (, / 
4RC 



AGRICULTURAL RESEARCH PROJECT PHASE II
 

1985 INTERNAL EVALUATION REPORT:
 

WATER MANAGEMENT PROGRAM AREA
 

S. M. ARSHAD ALI 

BANGLADESH AGRICULTURAL RESEARCH COUNCIL
 

INTERNATIONAL AGRICULTURAL DEVELOPMENT SERVICE 

Apri1 30, 1905
 

DHAKA 



-i r- e . V i (ITriI 'u : !. I . i:-:i. LL , - ,P. i . .;; iJ ',. l L I : ,,...U . 4'.'L i. ) I 

. (3 Dr'. ' - 'l I':iL;'..Ch .,.*l. IN-%' I-t I-', n.ki . l l ,'",, t;'.:.-i'!J I ;,: 1:0 , D1. i':1 .: , I 

- .I i i t':- c: oop r aLi or, ,t: i iu ,5.:! ia a', I ci. u c,: b, 

Dr ci C* t 3. .(cEk -- L . v t-Ut.I - - :i.LC. I--a-F C . as r i1",' 5 C' CL i.L, 

'Ch i--_ L)L cC1-e dU1.(",G ' U -i;:i1:m :in sw. i1.in c LI' j. rav.-por: L a -1,dc.-y Vv . 

1 jI1v op p r' cs i ia L d IAc.. 1 P ;. CVIi dSLJL- b i itV*1& LtC''i S : Li1, 

Uts v .i.d !:-:-uct ['up U,L.'i CI"vv" ,.1'r1 ,. . ,: I. 

(.d (i i i i s r' ri : i :c " ., I .ri' di (..::. Sp i JC.. stti' (J 1. C. I. 

- r .I i A ?d': . i: 1H IW c C-.. o I ClI Li C-C: ,:v. T'V US C i.. 

Lyp i rig., word 1.: c)ci-IcL :, 1 ck 1W, L':,C -:: ' iuvIcA) .ii J. I-i E(I-I- .'.i..AZ: 

3S J.d di CiU 1i.1"i1 : 1..l T i.t . " (.i',II. . .-krJ Y ('! U.dldULkI t.-Ici 

5'i' ara : c%'P r a L ..tc l.i i..~C i ;)Soo~ Pll C i amt d -:15 Li'icJr *i1. c3) L 1J i5' 

: p I,e s .. 3Ci'c. i.,a I V n t: L.Ct' tU : , o d" i" .. r ...... 

p i rcia J.. wr;..V i:5 F)V LkL.ebVCCrr o: IS EAD LJs V1I'Ids s Li C o j i) m . 

n ) 1V-, Lt i- L i )Ir,.-L h i L o c, I ru s I.I. t .. .x. ' ... , .".- [. 

,'' i i d i .mii si: r' a ". i. \,5 i - - i _ I):I .)im a- i i tst ...d ci ,' i ri.. ii ­

aL c:! 

Dhz, v~s3. oucz
 



'Ii U, U
'i..1 A1Q.I . .
 

~~, is " " .
"(G e _.Dro t .. ... ¢ ' £ ; . C. .-...,.. ..... ... . . .. . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . .
 

• 1.L] ;.; . ,'t.... .......... . .... ":3 r'l [:J .......... . .. ..... ... 


,,. . ..
;.... 

I Sa- k .-L.I uJ .A-­

... - . :i :.. .:*, l . . . . . .. -F 

,, I" rF ....... ........""',-ca3c . ..............
i( '.~.;:- .........-. . . -. . 1.
 . .I"1IA1 I. - . . ...I ... . .. . .. . .. ..... .... . . .L,LLr t(.t.:I,I:)It ................. ... . . .. .
EvcLI on t i ..V . - . i-. .. - . , - . , 

.*.. ,h Juimcfld-, ......: ;: I;.-: : -:.-. . . . ,l. - . ."l.. 

J-,] ....... --. larc
 

aI .. Z:, . 

Pa fei'e i's--,.---- :. ,:.......................-....-........ 
 . - ".--.-. 



. . .iTRODUi'V ON 

1.. Ba Lckgt-ur d 

Agric u.1 LL'.e is Lthe.- mst::'l imp orta t ma.t..r in W, oc u "/ W 

£iACJ. c Oiii Uid U101 FOP O 'a~~ ' ., "' I ItC t" 'c~ ..... LMI - i L:or.: of' 

any( n..dL I 

of coLinry r:o'sC ' 22.5 

al I eai il -.Fr, tiiiid L--0) p- CI'i:,n o'f . c o.,, ILtv ' e-A-por L, I 

toaL.,1. ar-- thLe ina 35.3 mi ,.n . of which 

n-liion acre are under culLivatioi Li on, at a Lr p"in c.i ....i i'Ity of 

caIDLA L 154Ssper ceint Boith cc wnJ groundI c r''u:a' in:aur I cf w-ater ur'VSL'ceGv 

onea of B~arnglades's)' ' gr aLoiS nlatuLral aglicUt' Lit' a I is iuIL­

c ontrlr andO man acgi antI of tis a a; W L c ladi toU ubsantirlj; 

c r optiI 

gr .urioudwateioir' ;3uj:) i c:an a l';hiaatrI c v":,p .i Ol.. 

yo.,gr" i lp[roduc:i on in ' .u. .r 1 i :.u:J, II: ; 

:i ,.,li; m.-i ,ub a.a1: "'. a .c's 

ne::',a c..' ti e dr 'v.s :.cia o i .c.,aai PorC:I iw± , ai Or' , ,-tL a mi' I' hL ,: i 1 tl 

and itI. i iu..; rfi". l ri"e aei'L.S air h a v'm''i ci,,J (C ,0< M-"i ,o;k1ri- Lqi arc' igh. i hus . . " 

in '" CI :i ,(I ea-u 'Lihr :-.,L:.I:I[0'"il "iar w, li cii' itn .Liutxfiit'.s: ' L p r " Li is::41:. 1i . -. acr 

l' i(: C2 (:ac'reG' pe ":pozJo il2.le by inciV ;VCJ. lM liii'I.?Ut:' tWh-.' ,'J I C." . i. C4Iuc:5 

o'.50 per c c eis'n..gi p cpaci 'Ly.i aicr"ies,. Liing p 

-. 2. P',b.'r4uiii:: l::il' 5(2 Li ' o'fI. Dl"I.. : itn'aLIojI'.ruyF . 'L.Fu ;n,:J iec.i . Wat.1-, h'i't,L I, 

The nat i ona 1 goal of B;ang .adesh:: LoI"s acl ,e o. 4: ­

suf f i ciency in -f+oodcrai.n procduc: on Th p na' of the" A -".I.i. "u"I'c:'r 

cc:nsisjtent w ith';I this qgoalI , .i u i ncre asu ILhe ef f acLiv\L'aiiuCO of' 

agri cult 'Luru a r-"-;ae a : hi riot: i-v "1 . .LhCir ,. uop(It-'n L of 

":?pl'.41i'' I . agr' cit 'Lur I ucj csl. 'a ,.. ii lr,-i" 

a. e 

<.' CU' I u. al : i "It' 'r.l 'Far 
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LXII.wi c,~ I hi ;Auc~ cto6,ciLThe' WatLcer Managemntl p1 area o; or ~: 

of 	 (FRP-11 , r ecogni 2£ m:o I: : th.1: i.UI . L w.;'thatL c::mos 	 ca, e e 

B~angladesh is srervad from GwflL lidis.Iicji:& rangring~liro iOII.0 c; 	 Q,: 

2: 	cusec iLL 'is estia~~dc IhavL iQhe carewa irriguated~ fromi Inese 

Iource.c old be-doubl L iaLb 'ate ani: aeU practi:)ac . I..L t t1.ter m, ntL c. ­

"Thus1. thea development of ,arn e gi.er.,ing an: ucL l s.2:ic: W p"orait 

with a : q "y to and va ,,aL.cr" managac enti,,:t. c pc i c-n:i.Fy .so on.far 

prolemrs is mal sask. Qt Via : ManragemntI.LU;: i The obi ctcivL 1$Lhe r 

pr ogram have beern made more exa:pli:cittin ilAcriefnisaiL Na. 6 Ut Lis 

conitract: as to: 

i) :incr ease the w d:er use eAacln-,c, 

ii) i mprovye tihe c~ost and criergy~t1-- ii . v of w: ar :if ~t Iing 

devi ces. 

i i i ) expand the i r ri u d c::omma.,nd areias,n 

i v) gr more c: ::1"" .asn:,, : d ' t fow rii. pcr o: '.-scir an.i perl" i o+ :.land. 

1.3. 	 Inputs and Outputs: 

Corsistent witlh: the -: obh j Lhepurp.., and -'Li vow, pro jec L 

provi c .snplt: s of sup port: fo.r c1 C-&.,'e-],Cp) L an' .i -n.de: t-ia 

instittiornal capacity under BM,,L' s ea.diIs.,,Iip to design , Lent 

mon it or, a-id eva.luat: more 4 i ci writ :[ Ii ga: ion svs:ems, and 

eS:percIL s t (5 foilowing un ([F-(.d'"'t2, p.09)e. .I ouI:pciL Amc..rci i.Wnt,* ,u.v 

Reouc :lcveAs. 	 Wate C 3CiPC De l opmenlt. 

* 	 Ir asei prodLuct i vity, r'li..:d IL I/ ni , o401 cocntr .I of oI.:r 

* Imprc:'ved water Lr gcro:up pracice, frei fficient water-s 

arid 	 m asacmcantI ,sa a ± .U 3. 
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* Feas:ibi litv deLtr aL Or' mauII a s ... an,-L,,,:,. o ts d",.on i,rWiL. , a.'i ope 

* Enr !.:l.-effticienht Fd coyL---2 fo,-c0"tive,- I'ump,,/ei nyr[.irnu ca.mrlbirn,,L.!=)r,;
gy an 


p-ravai I ab i.p.t'' 

* I: . tj.:,r i 1. ,A IfeI L u'- I. )L, :"w , ,' Lu i . d.:ip pr opria l" . "d . " .. ,.i . 6r r 

~ri~ CtnaguaL'at : 

arrig , Cl;s.L 

* imp rovedi on -farm Wate M ; r .ec.tlu A.in1cl.uding 

uptil i~ Lati aon fre~queiouc~ *2 irrigto h uiiia] 

r 0)),idu.l );O ' ;.oclOl.£;L'oLtl'rwOi' '.. :t l: n a-... od Lii i .sid l. 


prac ti ces-;.
 

D. Prof~essitonal~ I.)Cv0Iupaaerv 

* 10 person :t .l d 'Sc. deg ee n" .ir-'ig Line. MI .Jr'('"r.- li d 

sar icl1tual uyst\'L~ai 

* 40 indivicuals..LI equipped .ith in"Conj-der:aJol; loVe] trui.nirg ir 

Sr i. g t i r y TI." 

* 720 s' ns rai in d in Frm wat r mIa f.)rt L i c ,,.I ccJ. 


thr" tgh'a ini-c:ou co.r C(:)ir'se 

* 1200~' s~cient ists and ux tenrior- per sa.jaaallCe l rane :in i nprOcV'.d
t
I j'l; ."c 'a . iia .'l l lC i:l. ,; li p.......iLria:;] .... " "~~J5. illl:)Li
i iI:JC{-.tla) i:'':l . .na 

w3or ol:arnic~pS rid ::;'r: i'l" 

* I nter-d is-(ci pl i nary te:m approach esab'.;.oblIi -L reea.-ch 

ins t i't.ute'.- i-nvol.L S :irrigatia nd. ,ij e mfanr allt eni i C 

'.acti vit i LIhro ugoa.rhp a.t;i: i p a i..aLe in. " AR c "oa' :i', is 7d 

con Lr,'c ;re.;aa.ic.h pr o r ., 

C. RF ',arch IerLlt ..L IJLRemu)"iit.)l[ -:cuL.i. n 

ANCt,-''r-1"1.5 ]. r:u, l:':.i a an-.'r: (r: oi 4 : va.. :vi a t d ar ic I Li 

iy'st;e : publicat .ionsji wold'ai l iuu LchI roI ult..r4 a iii 

thelr part'[icipa<t:ing reu anrchl'ins'.Ltit~.(-:; 



Annual nat-iona l 1 ang.uage- pub li c:a-i .- .i:o, : ti.dvid,. 

research inst col].abor'ati ng in LDA spon.nuird conLrtL, 'tLuLes 1iRC 


r'eae ,ar'ch pro'ikct :;
 

D. R .cesarch/E'.e:.n :Ion Li ':gi 

* Fieold manual& for f~. il parImrar~nnel ruup1 :onib u forj :j~ 

pumrpsr~, dot an a n c omndr~ area~ b ounr 3~.os 1 1s]ing out deilayt o.vsar 

sysEtems,~ couplini g enyji nu and'~U pumps, iand ma~cinta Iiningiy/ 

se-rvi c:i ng purps 

* Farmruor-s exposerJ to impro ved pumps ist.ribo s;ys 'Lt21and (.l Lion 


thiro g annua11Iil . farIFmer fiel day,..1ci~v;
ti 

m' inv.l vm'ciri-nt .p. .i.* Irncr s ed fa rer 	 i ra ,:i. itai. niIn'"cL 

cnI . ip r oVeiirl'it. ('vmfrr 1C . tei­:of iga . i 


Fil de?. i o tcal PaL k air C Of imp r d
mons~L rat n L c irig1C ~1.otin 

pras~ct ice 4~or enLir oe commndnn ar e*s4 

Materia.s edi Un iL inform.jI." 	13ARC e I produLi(tion Lu Lir a.n f .at-ion 

to pol.i cy~ ma .:rs pr-ofessonas ndi rmo'r,;a[&I~ f 

1.4. Mce'Lloduoojv 

i ........l- c i ir'(:1.~i .. n i V:I *L L C
:1 	 :: j,':[::i(: 'l:' ':i.(I:i or'l)l, .

m n t (: .. I. o" . . u . r " i G 

Soil and - Uown 'cr, p Ong" 'a.nd 

Wate Maigi area f:,r : o Ii , i-hr i.' ui i i K 

Science, Crops mplemet. i a 

and e:.vai uat j o' LU comb :i. ,L*.' : o f Iof h: in d i . . '" 

:iivi '.- d ingF 1"994-B5. i n in ofj.":in. " presentei his: report orm 

:0,1hc oCfl lio:, ' ,1-ilo i cs.the fo 


I. 	- ci:: a1 i -t ! 

2. Exp.atr iL,: Corsultni t s, 

3.Loc a. rs,:
onsultac.nt 
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4. Overseas.Traininrg, 

5. In-coLntry "Training, 

6. Contract- Reearch, and
 

"7. Commodities
 

o"i't.l( r 

infc rmation suplfJ i.i by IADS and -'-RFC ,:'il ;n-oi -,,- (.irigatUher,d 

from .field visits to the resa.:arch sites o. B.AR!, :D-;I (3o'delbLur, 

E',' t.uat :i o C'tf th abjove wts b cii ldocLumI r'nrt./pap .r" / 

Dhaa':: ) , HaLthazar i (Chi ttagong-.0) , ,AU,BIN\II: ( Ir . I"yn-..nsi rgl ) as 

wel 1 as from vi si Ls to BARC (Ay:/. Enrgg. Di vi si (in) and IADS 

speci alist's (BARC). 

2. EVALUATIION
 

E'.ARC/I ADS p'epar'ed a v,r/ s=ystemat,:i.c and dc:.eLai ) ed annual 

activities plan for f-is ca] y'ear 1L9..8'-B3E (Sec:ond An rual Plan),£the 

whic:h i. s discussd...J ir the eva.uati on. 

2...1. Speci al
.,TS~n',,. .its:
 

Thr:ee sp c: i a].al :i. Its accun'trI I i " or 36 a/ ui itihs. we-re i..(of. io 


pl an U c v-lop(h2 v.-rio w)L(:. r ,kI c.. ater" ,man icage:nrt .... a:;tivites. and 

to assi st DARC :i.niplment 'L. 

The spe(:cial.Iist ha:BI ve wor ki ng efi.n-.ctl.ive:ly wgi thlinr :"
been::.:,' thsi. 


t erm; of r'eferet:c (6.3. B iird. Tei G c Reference f r IAI)"; 

pecia i ts, pp . ..- ,.:L i r . FY 0.4 "".T or. D . G . :.. %'4..) f.or 

e 'r'it L i, th " Haor,e am .-. iE.:tpi,: i. i :'I csa.,'rc:Lc( I I i.. 

a .t t' i ' i.n a n ii,:c-r of ar , .ud in, r-i.--. ,.cih 

ce r* - ("i i C.L. D1 .. cu .protopo:as- I ,. I r a:i. Ii ri( C O hiL.(no r .4
 



rict.. r,, ELn:i or , ha w Jr'kt o uL.iJ. up -,d i mIp1 (kIWMX-L 

a c:Livit ie. in . c:ontri:-(": res-uarchi* pr'oipos i c ountL vareas of 	 ls 

etc. 	 r)-. R.-C. L.a;za , I,- L-r !"l<erCIu :IiL S i u. iorl ,d at. 

Jiev "im.. ,,I.(>:1iC.I'iL : -. . cl:r'EUA'-R I i l[ op i :i. t ii ! L " c c.; 

ini-stittio a~l i w s;ho rt coru Uwlail1it , 	 tra.iing uLrnw,~-i e L 

Mb er--DirectUor o-f: I" D.r. K. (.'.-i"x..l i I: r : Oq, , .. L 

r'-.e,:,r r-e i a p ty. . :,i. c:esThu c.:inv.
r th dynam i i:,r-soinli, r (: 1	 of 

G iss.. 4 

ARP~": 11 st BAC-'s ovwer'all t Manag resoa.:,.r'ch 

Dr-s.,. ih-u 1 	 :"[rd antci [.L.zr Lu_.,r the rc am . -r u;: V: 

wuld.o~] :Lren!rgthen . W e~.L.r e~"mentr 


2.2. Expatria. Conul 

i"'4: .. for.L'r vi c:annual 	 2l2. ' m :hsp he: (::or'liL1 3.1. planiU\; 1984, 	 : ma, :.onedt y 

wouIld g f m ill . €,L,.:'i.: i "n" .Ai. .oi Ijiki(etuawurwtI. 	 . i Ir .. Lo 

St -ms 	(Jr STW 0 _ ,"v:ue 0" iI i orD"1W and,L"L- , i MaLh 

t~l' C i CI~r .J, ,Il U -,c.:'"irl..::" . t,1 './.=: .I l.I-':( (.1i t' 'l{ .¢ rliI..I ]:~LIrn : ' Il~n-,. I" Li .. j I i 

. a. j * I1i.. I l .IIlI c:l L&I 	 lC (:i:IV : c:.£ d L.'LL(:'r . i',.cU:I i i. ]. . '"'L 4. i - , ib l. 1', 

berieit 	~ and economc i s of irrigion AssUc ~Lw:tLuji.the~ G.,.a;wm o.n. 

of soilL~oi I sa ii L d .i bili a ,"rnm.uL, Lensingc. ir,mcJ. a the 	 of 

pli.u ab..' u . •' m ' i.....ss 	 ' 

- i..t .. - ,'I iXI,...wt.l? ,r .eIIU " LI I (:II"'Lu"t C" ir IL (.2li ,; f .bro.uI":.gLut 


w:Lving ~ ~~ man-mLon~n"h of:a-o: .tta uP6~rLrit aonnu.l~moI:nths, 	Eervican~wgi;gi i7.3plnu 25 u ~s SI 



liaL Ua ,J LL, 

pro' 'i'dc-) 40 u -rror [:U ; of i [-, c - . . l : '': 1.:,vi c:o;. but: )"'y 

JLIIS 1."t9C3E1. OM.V ' ° L tl :.' ,i. 1[.. soL 

It is wor%lleii to rLe:, l. , 2 coLh:a,.rg L 

... 5 r,:.n- iiu Ld I'LLs u 

i cult L t i .1.j. t. i .sC_'QIu di .r..t L20 Z l:Ii"' .:,r -i Fi-rI- f.I),L f, LI,h , LL. -I 

voar of & Lixt 2 ofld. . 1 .i(_s , [2. "lb .-. str"i 2'St,.'' .II. .'y v.ry 

bs 01. j, Lb I. I cr b~ c ., cj b.z c-.!d .I[ [2. c~u [Le l Q 

p er :.c of r uom -i da L -I.or Lt . L'!.:,r iIJ1pp 1 ) I. I -t: 1 i ucii: tus:i r (::1' L": 

po c;i b 'Iy s a r.-s u1 [,o : tlIIC-:i r i t,Ed ....- 4rms fil.I :i.r, Uc [ : : 

u t y ' : b3U fCa Id F :i. Ec:U-e,Euli fa I vi L_. . 1 t: nid- G p -.ii Li's 

I..0 hor . t.., LlsC: of (: r;:t.I t. c C-,.:iI., r t.-. c:Ci t .. t'i,r Lc .1 in .i ion 

1(2c. c onsul [2 s ii . ht-I bL. IpI .1 1. L.r, i n U LAL '1 :i .[UI. - iS 

t h u' . u- t '"in:.(-.d(.c .i n I tLLr'c. Lr ,cl A d . -cc,[2CA. S. ic- o T l._. i r 

r,' ) ri .ci [ o t S .vC., rl IT, . - o W.. t r"I-, p r .21C:)I L 9 .f i no I( n, L E d Ll i.L? 'J.i" 1L. :i 

..3. L..oc I Con LW. [2k-an t. 

n nuiaFl pla n .CioL f i,e a I didI o2L . c al. 

c: I. I t t tIn b(Ds I I -: Crd r.; '.t'e- I.-cn p-n :kc'.E;.LA - I'aic"U dur h c- 19 I4-.-',;~ 

i dc2n Li::i :d 4:or ,consul ,t:LL .L.,i()lIi ..- "a: Lll Lsnt'- wc.3,r'I) pL I, iL Lcc,:j. 

Z;rI. p h-Mo .( fil''Ie o cti. .v:i t " L i i. :.hL.;h . -. a . .ourS . •I iii.- : , 

i v cn v -'q s: C--s 1 ."1W Y L L u.v: ,.;liar_,'[, cC .i. ._ c r : vA.,,II1 r3 i. c-, : t: 

Doo s is .... "WN, io:w"a,': U i i. L:v s',Lo a r::rl.....::Ai. n'oC "-i":'s [- ,-cr's-.c:.':I>: 

::iUc o:,.:i.£:L o-ruc:u' L.. nliom~i oz . t [..L..s i rL. t.:rI [L~i.. Lo..Isi.nshun 1{£:,:CJi of 

;.-,(- : C u3.I;5..... ic Eo:io :Z. o ~" ;s~ coC 

i. vi sj L .I( C, 

(J I 7 i'. c I c- LO.L t (2. L.L)l, [20 l. J ,:,:i i oI3 r i o L L ' Iu ' 

bo ;; aA . =(2 . k.1 : il .c-mirid1 I l lI, cil ,c cw25 i; ,.I .,n U(' Cil C3 v)i li,r.! 
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p i UtLufEt " ,tt. viv , iuil...it.Jl I t''. 10 C: -,i ' . I..&.2,, iCA',.'l. b61.Ir .- i. .:[_ 

. T(0&ar ,agai-',i r' t. 60 L.'. - pn';[ r . i c.o by L . c:.kxi Lr L I. t. : 7L h,u' 

t.(r i wAi0rt :ind: i.ngl o- t_: i . .. LlIi:r LI " :i . . 1) ..1 .1 ::. . i I . 1 !S .. Ii C. I]i. f f i c ul iL 

I- (j f j.I '.1d : hI.,'i :c'. -; i .I::u. .- ,ia t, u ,..- ¢ i i]. -r'C. rl'. . to.st h " 'C., ' . u . i 

MaiI i~ ctCiwaV2n i: .)wI2r In Ic .. ;'iiu -i v ~'L1 11. ''I 2 k. .) : r: L C.1Ci ) ... I 

c C) I uLI. I u; Il (.-. (A Tli 1. h2i L.2i ]-Ici It Ii yi iL._' I-I; I,_-'clA ( I . 2 

WOC crI!Li,"dLiu 5 U) L:tI ic*Y 1 Lc.rr I Li vc I y E"AFdk IIa C) :i. :rC) 1-l"" ,'.. . 11 LirLI 

ar" r r ci OI l n~ct ....... s;i per k.,ii . 1. i ri c. L)o i L~ j : i.c. L5u 
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U Si~A ~a 1.f of i.~Ec Uccir~ p r cir tlilci j.n TW~C .; ' l Li LrI 

ter ll i l U:c '.irs "Ir IjS .1 ,I IWI- . I i.'cPi('Li ,1-.n: ) u"i ILiit;) i.i-l i i i I , LV li: 

L'I (-. LcILD) L. onir. d :.I1 .L - rI z " . or,i ]. c:: li;tU &: 2 I:i: C"i i]I.I"' t2--) Ii : til.. i. -' i0 
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to broad.- the kowlr edg.e V Ltlhe srA . :in: .i.e :e,i.i i:,YL:i.iaL 1L Of':] 

the autho)r that 4 mor'e P:'h.D. ' .. ar.i.p are(e toi must th:.I 

niiue'Js of Maniagonr a .t i B. '.,Water a M:p 

Eleuven perunnsi 3 &. :ncatdd .10(-:: v rvwau sho~rt ca:ur~e&in t.t. 

Phii 1 i I.ppi I" 5 .r il 1 1. ,L. .n d nii. r ctr,fl ..h c'.:L u"' i aiAU. iand T . . 

Th rea mG t o bea se'rious ' i. . 'i CnX'i3 approva O 

hes M3hort lr :i.rMc;, I.ha] (t-- a <oil LI on Lan hU . Ui:.::I , Lhe., .::utal 

ocat:,dc-aLt .... woul.d i tm,ut. i 'e.-r.ds al fthl - training,. . bi iLa?j..:o,; ­

A.ppa.r en tl y, EiARIC ias tlrid. ::d to+(: ioh .r.. . .. V itn ...,], Ci121aL 1 Ol 

aNtthoir ty . (up to L-ree ron-: 1:L )) ,, "i l o tl1? ednor. I2 , c l'ith f (.C'l 

e'va Liat i o team' recomm ndaoto.: 1 fl in lsau:s:. -Iuw e *. i n 

t hi s.; I." , c: 1 is L-.:.1'o g,.:(Dv" rj v. - ; ,, I " ci. Lr Lu I- Is 

arrangemntsa can n.L be made, funds ail caLld Q the 6..nt.. 

ov "rsas ;l. o i i .'r. i. i..2D p." i ma be cidivertL d 1.l.- icri ai . ograms'" in. 

thto USA. 

i.glht scientist wn to I a T l and uthi.er 

coutres., . to t '.s :i. rrigatio n.' systa1e m.s. and , t i .1 pari p t i
 

iternat ioal con fea Thu K ci or ienrIi.Lu
cei2......ia tuur Lwad our 


knoledgerJcic and f dli 1 221L n ait rsoas mr:npuae
orm an ;s:.c comps o:f u 

decvel op~menht. It jULa22s L:2th rumoingi~ -Sa.UMS Lo a';WLdiLa (.i progam. 

tocc L:f ill projcci c:Lar v L mimnn . 

2.5. I-Coun.tr'y Trai i :. ( 

Alui2vcrs £short*i tr .i rscounLry tra01inlig a:OrUe00 r dur a L ii,: 

OF days 4 Ctot'L 29'.weeks): cro ac-d to Lra i.to~. cwisua G 1_aJ wiI plonne 

gl :in c;r-'i ac' mtanaaie t, -.2a de hi :" watr r .Lrriy, ~a2. i oyci Ioms, 

"..7*- .. 2 'c'n.{.t.1 i '.,ag ;ii"culur.l'W ,EreaL;-*2:.ric-'i, !- i"t {g:, aI:- jr.:cronomyV >115 
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c)oA is / Lr -ti i I cQl :)1-o r Z ld Ad (-;UuIcc L 'l, ,* , ,;..(s~ i i . i cr 

i c. pr cIo n' I,,,; f.PtF 1:o d ,vL'Iop i.. t 
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.a "i nI, . I c ( o rIIIC .liui n " " I . " .t ha ...i c ,c; '(. "/s . . r (J :0, 
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p1 LI. h j, i ,_U. (E.El .... In"1 coLI 0,I" (2:, ,abb' 1 c. noiths) - i ,. (Ai e,' 

"
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cC)urvi r .c~L' prolr Zsl ( ".i n ;-"111cI L_1, 1 .0 . i . s LJ .v CJ 4 ,,*,'u a:;(_: ... IJcL i f' 

ID1 n. 

f:inza iIi 1-1 UU.r': [*,ve. L.) Ih C. , . : 
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P opweh~L muiisch ti:r aIinin wioeuldc be con xaLiuod. toaii i L t f:or FY tib: 

wi 1 1 IDe pl l +1 d. wJould L r i.s>liabi . lo pr ov.cxc. t al :. 1 oi: i.tx ,. 	 t;. c.ie 

remaiing vDOUiioreasuchU tra Ii in in tLi .1l 0 wo x of Lhe pr9ojectL7. & 

solc:rt: i i--country oii 'i( L;n ) ini i( , hi' 1 rrun1iti2v ' l c. Mr 

L .	 new Irrigatioi Wat. . gr.dugr *f Li, wouldHinn.Ua LAU, 

be very utef L. for ccxi .mcnLi c. m;riuwri.'. c; tc,. iet (u P.iK , 

Thier-, ,C)V Iworkshop ;nldc sce'aar S te-n.L fi w. Two 

v,h lr I 095ll; O~l' 2 rip ~rClv .:CCJ xii. a ]Ir I ;.c Pl.l :lit ; Oi 1ihii'dir" 1r a''c.i .:i1(:1.q 5.' D 1..OutISi 	 r 

held' ...andi 	 di. -ciiost Ic: c.nl ysci. wr; . :i oixl invi 'iV tl 'i/. i 1S" 

partli cipants.i Three other worksxhoc:ps on dryV j: elj iri t.1 ioi 

c:ropsa , Cle( tri-fxic aL.ion fo irri" oat..ion equ.p"..'i.: n.rtd me-Lhodclco i en 

to~ evC 1alat perf(xiormace are*-to held lof- irrig ation~ 5\-'X?_ ~i La1 c 

1905. ft 	 re,inlei;.. are mN(ti'-P.oiiJuLirIf - Works.: ps seImiD.nsi.ai. "i ,a nd:li'xlcoc;. c gc.,od 

OiF 	 d issemfi nat ing Yriow4}eciccx. InciireasedC& tritlil in on ILihu'i20 

act i 'v - i. es i is ELgt.ic c'it-a ­

T.hre MiSc. prgras.. ar i progos aL no a. i c avi, 

b'e-nn i. 'i.i .m 1-I ccl ; .c.... is.fu ax.n,, i. (ofi framed- , .v iui'rr ,-.i 1 . ' by 

,:f..c t:.rl 1 L C'? ha.x. 	 ca Lb a .bb."c C ru l I;ave beeUC.-ri C i Cad d -Icxi ii u ali 

ah cau1.'1ci I:c-i D 1 ,au 1' [:i r' ID; S £-.:C7 t'[V ,'L 	 p .;: J.1 C. €..i'- c , ezI: 

2. 	 Col i6. . .t: Rt-.at <ciCuh 

Tihe 1904-Ci5 annal .i p n CACO.Ii a Ei? LIi 	 1i.0&Ol duJlil.iCJ91 CiiniBs f'J.1Ollowing 

resec-ar chi projicts.x i 

1. 	 (oor xi n: icec iM.crtiehi:c:x-inccll' Ai. t r(i;. t h t edui I i gated aid Man. 

3.igta IL..uccrAt~ (DOE &1::UIiNA).. (E::: ninnued 1 oar)i'V D 

c-.c,;l i r.tat S K,.i. i-,. cc;.i, P.--- 'r'i:i: I eli 51M i. lo , 1Sf 9 . "". ''P I[ iii.J , D)..) 

1-' 
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6.. C n.c:; VC. ."[. t: o, 1IL. .' I. ,bi'1 DI 14r uI' tid v Ec:c'nooLi. ib1 

7. C c 'c.uiculr iA,.: i_-,.1~~r:' p ili C j t u ': ut i ( F Aj' I'1 

E I. iI{-I VrC. I-L. B RIlc..;,,. [:li f. 1 . r I q i orl 

di CIL.rIL .p ;S' iL .;i . . I 

91.0 , t..d cvf:c.) 3c Ir 1: uJj. f %(t I... X:& :3Lo -- Cr- ,Jii '':.t 

C S, c L j.1 1D.c:. E:.:'..f:%,,, ;t ... . 4: o I .1. U.1 i II L (i ,d I: .I I - .. r ,. i , y oj I d~i-Cu CL : t t:; v, ' j. fA~:I S T..: 

F-, r I o i 

c'iL i i ar . ' cti"a L.:(:l.. u 1.5'. . .J,Jtl 1 i ' t'l -iz J .c, l..;" . .,Bc I ...c 

" :'TI i ;./t C VrOf F1 L v I 

' .;. 1-..Fy".:.q F'r&r ill iZ'fo,Z .i ~C. 1 r.i i:"'/ U ].-W":Fi~l~]7 ) ""I::;'c-r'; r) .l(., 
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,i.i(icn t r-) cihc:i,:'it: : . F OI tI.. cii: ";'. iE:l C. 

..it.. i. o d vcotoed r(r, ci .i. il :j.,.rd l y u.C LA i i f;Or 1 i 

en r o-:;?-),- i.oi J. ,c . i .,r" 1'6 

Lc, ir (, L, . i L.l 

ncla n.:. d cL i c:.i i . "kCAi.Lc.;jppui '., Lb,- po¢ l i. het . I'I 

C 'f: CL i 'J.'ci L.-- .; L I.l: r.f -.c ; i'Ltll)[( - i r, .:Li -LIu i . I. d .± 'i Lc-) r Iih 1lI I i -ov:L? 

p I- .C" .: o.s .: e i1 i r'c: C-.",l."oI:i u w-. cip "? f .' i:.-2' L:!;=.-c- , . or' 

cj 2 at t Lo i"c i :,fla-llafl(r- -I I-EaRVC ha s ,-,i ' c-ad ovrijac.- u : I 4Lo d u p1 i c aL i U 

i,e , cl Ln i t .. byri.".; cxr c h afni 1,kI k C) :'oiaI IIn i c: iik 4 . c n .?Lw -'.. 

fClcI":rII. 1")g a t zaoik : -Frc.?o on c) I ci.nc~ i I i Jt ' . 1 i; I-CI 

•dci r t ) iI..W;4 M I n : F" V-,f C- I k t:.c C.p or ( or l;.i Q f£E . n crv 

l~i]i :ad r. 1. IIlt C ULU-I ( LlI 1' A : I'la;. 

oord c ; ,c-, J. . 

r h IJ. i g i D A I%C ' " F-.-J 0 fc.l . oU 

ci. i"t r r7.i-: . vi 1. ;a c;u i, J1.1 f l - t: 

('JO U 00 -L., Apl-,C e f,.-ort I:A-; arvI made by the : U ap o.L ir', .i1 1- 1:0 

cai t aii m ; .- [hij:. I---cn.rI- idc) ao "a t aa1 i-ei"a".Lhc, ' Lo r- esC ar" h a t i.:: o -." I" ar-ri 

r e;ciear h ofF c: ive -, O i e t.. i gg i.ci c;Li onFlIL ri ei d, ,i clc.: ar .. Li 

m:b .: t. i e ". 

ci(.l ,l In -IFigA wor d oF Ca ltL 1)n i s calIlcd f.ori 1n p 1 an wa &m tienc 

What (-I)cl IcL, I s,,E i <:i fnI l'r e-,Lar ch i s; flc uc is ox -oncic, or .: r-

nop: ye L w.L A.r' -i 'l"1 l.A.. d 

1 ' kt pr"C lra.rf' tha,-'t wliI 1. 

'aa..s I se wV LF'rr-i:Jb v,"k-rtV Ot6o'".S I r I u d 

. l i .f:y arid where raIn.aN1 wzaLer si.:p . os ui v'den-j w,i-rc arid I ar e e 

t:o .ccur Or"- to :,c r 11, 0- : or 1ic S.it: .Voi:- cif)J-

icli.or -):b . .l , t -I wi 'il.li. ic7..; it F or lc- c ,i--iL J, 4: v r L. i a fi "a-,r" . cc tac.,-" i O .. , L 

c
I - '1 , f- U11 . y 't: i ti) Q i iti k.)u'it: t .:. :i Ii, t.i L u t . If)-- k. 

,ch iC i ;r.b c)F 1 cu',g l lI.I o I IlIl 


- LJa*;? o --'- -l'i i IF aX ...:c : .. , 'c-:y t.o
 

1ocii ca l 1 a.ii. E:':e ,v- I . 

,- ' c.:. ol-)ic A Ii a - t 5,1. >,cL'l"" ,r 

p.)I"'o 0,it.:; &4:1. ocdSoelutLi f-v maojor I r ri fa i U 'ii ).bI C:Zi AI1' - - AL 1I ..., t. 

r u?iar c i p roor icITihe t 00 a.c: v 1 (€r!-di V :.i a o , at, I vul 
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* -=r m'n.d tx u-i('. :i ri'Ar / -- ,2::, , I~l:l i a~t ,_U.i.aml1 I?_ £.CJ p 1- 'Ce.1: :L r',.' i ca'J 

a,:.ronc,wi soc o :i ,'U aj i l c s ..- wor, Cioloc:is.::tsi r'":2'i uc u:.'i'llii C C(: ,:: 

and l'Q i don-: ti F Or' andthe farm vi 1. levl.1. to m . or l.JL1 (.,m 

potent of 'irr'igat:hi onri'al 

*~Devel1op and) cont0rol surfac" wLL' as. ground mwa C0 r12'ou1r'caiias l.l 

f:or dependab 1 - and t i ae y. rrigat ioly U' i 

A.'chiev.w 'F-ec1't-ive and -,ffi: :i..,'wC ter u;. bet:ter village ­and 

farmer or .an J. : i ,L.z 'n 

*EvaluLate, nol 1aLel and pubilis~h the status~ of i rrigaL i 'ii 

l.::rc'iia cec:(. l:lI'it: 'V 1 lid ;i n"c. a' .3i.c : b I bric:!v "o1:i.ri Lc:4Lr :i.1'I: ti ."., '.: -''a .a: V 

must~ beL an'' on-g o ing p r ces's asa proble;msIa~ , kno~2wle.dge, andc 

Uncrl' ' .:asponsor",s..h: p, Ihl d e:iodic , ,lAL c1r)a1 c.,..i rigs to 

E;asess. 0 urn ant kn owlef:dge in wiater moni~iaeme'i an.d to se:~rve~ as' z 

for un for uci an'i f::i. c dobaLe on Che progrss . ir , tio". ini'of
2 iga, 


the
I:.:count'Cr y.
 

Evidencei is available "hat B...rC isa addreasi 'Ctha uv 

progzr'am re-dCs and puttin rmIore emph'a -is anarid ,f.F:or t i n to c:ontract 

resarc h. 

ContCrac:t research program provi des a iiolchanis1lm by whic h 

resourrce maay be (alloca Ld toc vari~.ous raue;arch .hitu.ton 

deopenr'ding upoon 'theair spac iic ma")d aL. oa r aa or..'os and 

canpablit] ~'ies. In additliCion 'Co thea obv\'i ous resecar ch funtC.i on tho 

cotCr act researcrh pr ogram isa vi wcc.: as a porf:ult~ ' . L ool 'for' 

instiCt. i i a - lopmeM ,:: ar', of ,: ? c . 'i a 1on ,' dev. ] L ra both " a .Kan­

equipm nt The 4ota]1 .fund -for he,14ater lManragumen.t..1-. oF 

in C." 's 

F'ru.grm 


1 .'4 



ARP-II is $:: 05., 0)) and ..liiL fc:r corn ractt researc in ::920,00 

(18 p ec:en ). There.:)re. ornec, would :puc:t a G igi .. -, am:o unrL Ki 

rer.suar h ef.for t. it i s appareont 'Lhat tho Wa-tr MlanragemLn Lt 

B-RC gra aL .is-. 

rie A I I o '-goi ng re, ,,r' ii pro c t a-..re pr oyuuiLiL2 g 1 .­

piougram 	 of has placad .. euo on conl.r tL r sach. 

. wi 

mo '-	 s ;t submi t:ed to : !.teaBe; i dIos, 	 25 i rs .arch prop :sl ( Ap ,.di , 

WaLer Maragrlil: Cell of ,.Lt *f.:r Fundi ng -aei". at V riu s stL..ag e 

oF a.pp'-ov.a 1 Iowover, for lack of tmie aid in {. urmat itln, 

eval.itioni oi f only sivx on--gloi ng CorLt: irs'each prj.ects &re 

included 	 in this report. 

rr oject: 	 St udy of B3oil . Wate Man agejmentL Prc t I c: *for 
Cro:1 Pro.hluc:t.;i. , 

Researcoh seems: to hacve mrIade s~om:e f inrd ir u du ring~ the last 4 

ye aI 0in tlie 	 c_1: wheat: i:ota usitarlil ,:ndterms o rei.pornlio of , , did 

nicize to irricat ionl L er Exipori onts .. . . ted in the BA-Ri~ I 

stati. ons ii Jo'delvur- ( r e',' c-r' c:e s;oi 1.) ., u (C cJ.cr.a- i.o s(r 

-flood pla, soil) .. (Girey plain soil) and Dina:ipurin , ]rmni"llpur Flood 

(N.n-tali oi ius' broi -fl].ood p a]..in . 1) :i. n-dicatl.:ed wte uci..soi 	 cro:p ­

of 368 to 240, ..... 3 to 99 , 1 2L0 ":to 9A, illd 37 Lo 36c0 mm. K1/ 

di=Ff erent watEr stresses, trend of yield rducLi.-on's were- noted. 

Fcr wheat. , Ma:imum yil :i redlct iorn oF 60 pe:ce" Lcurr'd ai: tO.E 

bar at crowin :i n'it'.iai and IUco1i. . .Lcage-s'; dboth root , i. st viei. under 

no water stress ranCed :r-m 2 0)0 to 3.00 k,/ho) whl.e, .fuor­

pot aLto , mi.rmum yie1d re.duct..,on ocur red at0.6 bar earlyc: 	 at 

a yield dL... of per 

occu.rre in Grey , noi Ilu 

tuberi . z tion stage.C i mi mximriu-im r.r on 75 cIiuL 
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uL h 

the: 1cal:~ marke-t andi ov'&rtsiy for icnfvra Kruu':L.r.-.X devu'.ci opriri 

di f: feirentL re search ini.t:i LuLes. sp:p ci- I1v , t., ri i or 

En,-Li n Sectiront . c. ,ria d + or u i libary'. . at'it 

The p a n p Vi .d ..ur proc r' itmu.rI-: .. mLI i .i b.: fro.cm 

a ng -:.a].­

including an annort:ated Li.biiognraphy. of irri g aLLi on W Ler" 

Manage:.ment- r'ese.arch,. 

Lcol1].vacVc ilabi. 6ur vai*ny ~d waote:r measouLruing 

rr i to i l t r ar'h. A 

lil mIaterials for anI 

devce. ere; i.' ced elp plemen L. con: r. .t 

1isL of commod itie s (libra.rv ma_-terial.s, laboaor muerial 

ii , d equi pment ) fr om di f-oroe n 1;r---arclh inn,:- :L: u C wass madu.ew. and
 

ordered": some Ihave already ,'-rriv,d accrord in,: to Lhe gr i cltural 

IEna ineer . I n adcI .adi.: on, I r igat. W.ter Managemento -. n t "c-c'1,t Ion -

BAR I h.As wiLh pipe b Mos:tL u.been provide.d a L e. , e r"sea,:.h 

insiLtuLctionsr do rnot have: adequate: 1 l: oraoL o o- and fiel eo1quri p me tg 

speciallv F-(AU due to ,shorl.ageof oper'ationual rund;. The sL atc.n of 

the 5 t 1 Lt vchi c: ]. eu eeLd Lto b"e , I.r- i (.. .ti'lity . I ,s 

commodit ies to the institutLions w:i. 1 1. .:ac.i 1 i tn.L -.controi- cL: research 

and, devl:L op manpowejr k;ils].i , It ',mi:i thatl otl. funds for.- seems 

coc.diti es be L f or [he ,e'Lt 2 yearcs- uf Lhewi 1 1 inr:adequatLe 

some sL frI"i-F u' a"..Lhproject. ):vertinC f om C:onr cLi- (:or 6-Iii :iInLbh 

sh"or t: term overseasi kroa;. i i ru:l in f of C i .di. w,*)uLcl.avour (li 
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th 1. (:i) p r : c'F ma .::i,0 :q t:jt a r":Jt ,'J;". tLLi r i , i .. ca ppr-. v (.-.d 

or do 12-d, i iripi'tcd / , nual y i.'Lt CI:1Li d . r -ul .o s .c IL,.1 n I y 

j-t t:i n it to th'? il- L-i 6ti. 1',;- pal. i j. On c hAY r­1r Ifin hu 

'c . I Ic II ii:.)fdII eIi l1 d LII t 1- V.t i_C u f I i t h *v .i I (" :' WlCL)L.I- .1 Li 

c Ci.?Lic i . t i 0 L 1 (:'l- lhi 1 L .i'I I C 0 -iC: Lit.k'. Fciri"uu.tt rv : 0 .10 
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or t h c:i ;r,r a Lt ac. h .d t LI t 0.C icul 1.ULU" I. , "L.L I kv C.'' 

L 

aITp . DAIF I 	 ' 1c:i I...-. ..r *I i:, 

i. iia ir , .'i 	 ;jA(:A cr)I v ofFC) - eal t .i -,IA j i a t P NIit , 

on'Iiv I IN pgI- j . t sel, . UU, :i\c ii d_,.u . :i,'. 11': 2 .ii ( i ,.i.i il, 

pr1' 'ft-I1~'em b D i" tt i") - WitL.i; - . Di r- o .-"- -ai- in-i,ri d I;'r"i. (.l,-i ii a r-i ..l" 

Naar,:ieIn-,ln t T. ', a is 0 ii" lC to ii;w-,d i o t el .eICILUl- ,'l iizaud '.i. L Lo -, 

c:h i the i 	 .l ] ,..?r-,.:i I-,ai- ai i 	 :.e: of n:.ti tuit. , - -_jJ' ti"'a i)cd 

, Ii Lw i r . i w EtL:.I' i 11re- '"r h; ni.irIp r t h a-,i i i clo)1"1 i4.'1 iI elitt 

- u', . - al r v. L ... , -; i. [ , t: ' y .,,. JL i o C l .?Ia .	 L.- .. 

:
tf d , . .a'" . I Ci Ii' t(. IC ; L.i 

CLr o pae I an i b1'.,.i n c-, - I' ru" . -cu.... .,.L ­

1.Id i; .. . c-)oec p r c2; . I 1....c.1ar- C.. ,1r.y .. .1 

i)Dd .- i r..r Lc'- c.iI ci-.;>4 (:U! W 

Cupnn (J~i- t,. r v tuf uI. I dev ,lC""p 	 r Lir w --?-:,vr ..iLi c I. ie l..opo tI" .i al 

r- 4 ca(nt? i:;-F 1 1 n cif:,.,: arn i( r -.i - . oi int( . p e, : tj 1 . r p- ;lI,-ulua t 	 ­

i.t1. k 1 G C) . .. a i L.r :c. e d( aid a at Ed 	 a ri LU' E iI" :[Ci .I0 C i" If' r. --

i-A r-op p i ri q :1 i a7 p)Ur UC ( W; . cI't fii .App i nWI ot. C: 	 r :ifit-? I J 21 ;: C.:jul di1. f 

L ' qri c wat E L. E' lthe ric , " ) ,fLtLr th n t i oi g ii r'.- ,CL can p 

i nc:r a ee tf-I i 	rr i i e cda. :r- o a t.o , p ;L -,i''It- T"l i s ia 

o -. 1UOLtl(i - C i f.-. I10 Ca•ia t Cdov 1 opriuriLt r- IJlZ%E--l"I- r Ui 	 ) ;-')I V i{i" 

_
t h c:ountry. Th GO 's. l- i..tn Ciwa Co deva I .:,man t r .l" iaq in 

the S-,corld Fi ve YLear PI an avL i:r'aaed ti- tCta-l iiiE1br of 

D'IIAL to about A'S, 0 and - a ut M eCIA 41 'I'W: o ot, 9,4, (1,I02, 

i n s all a ic)ri of ti s c., t ri t ,'' th i, aCIUi p[:)i:I'rC.W,ii .- -i.:v :.)j"Cpi L4 

.r r ig at i uno or c- ard a, h a I-;Ec-ri irjvcroj .u . oo1cn.; . i,,l: c:ant 

CIL, D1'Wu re : ra't.i., .: J :,1.'. itfuLi t1 ttH not all. 1t)f .r 

cii ac".hIarui nc wt.r" n ,:i hal .:L.h,:?i' r,-,I.'.d,I c aIac L . ..M',, 


are, L, icit r- puriir ;)i I! s \aild i' IIil i ii. d ' . Ur'I.:'L..if Ii i-J(j . w it!..,r 

tl.iirl t.hey shol.i 1 . 'II ;i tuCl :.-. ,i"a:'a0 ;C. L' 1)'iliW!,'i. andI 1TW 



STr DIb ar 
 io h i o n.a . U d w a h ,
 

grou n.wtar quiers, . welqU&LI.1 ouwQ ~ saing* nd k ab~.w '.. 

rates,~'L~ an fo U s. of LhI-'jvwur , "all. UV0'/1OPML .. ~L, £:n! . LUUq,tU 


on djji lC~ rg1 1'TMc or **u*e U ..h ea c Mronha~i 
 (e; t 1:g1F: mu5. h UiC:v.' 

D ThtiematiofruarAdichFi Laffr ar nud *:n 'Ur'It~ .in'-j L r L: 0. 

Vijnu of pri p bee . irLe u~- DAWnot that~: a mer 2 iL'.. ..s i(c u ii.JLiL.(r 

.nd50meIilC WE2 I.! (iLi ducisionIt1 viCol th SA C' F is 

Commf~2IitI~Le 2II1:i.. .. 'c, Fund: o ofi the1 pr.Lt tha FallCLIhfAwi&& 12 

BC's~ .LAWater'2ii;IManmea"' I .nItc prnrt areai mmd bw appr or]ite.. 

Qu1Ther is no prova-u~iionLIin ARP 11 fo1.iww .c Wsapl WUu~ 

resua:' ch~.A. ( instJ Lc'i [lako sritut.ions,:~.J % 1 t.v.'v v~cAuhIicho. a ri o
 

co ok tsai ma y an aick ef or s. UA C ou t p rc as­



whi ch , m"an-rv bc'l I. uv' , i s L:: c Lta '-cr'L:. ieepi ing in i nd 

the GOB pcl icy ii'c ti aL i on-., a La. Al C c i :it=1, Q i id.Q,
 

s-ni , ir:,ting laidesh i " ab r.t id for sl :: K+ L," :i (L--mo ,b 

trai i)in and *i5,'i.lar V.rave .i. an c i n r L .2tl.r cact. ­;r.n vidud i 

thy -same timlie. k e .pin ii i d th I ! mi ... n mbe. o.f tr i n d 

resosricn jpeCrsonnli and rpVrtciPcl fcil11itie s in LIuc-u.niftrV, Ui.. 

E.'?.iis atsu di{ficuli Lt Li (13 per' cu.nit oF Lihit. zii:s$900,, L, 

tot.al r -. i.ind ) .: .t '.rse:a-arc: hlbh ,.'Jat , Man.ae nt ut..: ,n . rOf .r'OF 

it would be l.ogii:al or ( .L...hereap"Fo.i" LW.",,,, Lu 

Program) Arer s SLomear, r m c L asc. ri io rc:. a,,.lidi ime I"ii 

CoVEtrC"s5.:, £.b t-ter m trai Ii cf 4 i.D l LC!shor li F)Cl "fav'our ,de 

progaraims and more shtaiur t I.... cl CuL.ICs.i n-coutiry triin 

4. CONCLUSIONS 

fTe act+w:ivities begcLin betwee.nL-3July' 1, 19 4 to ,.3u 30:l, 1 1S, 

pr s-nted: i n K.his report , i ridi a:c-, tK-i. ,a:cci p 1.li i i n tLic 

Water Man agemen.,t Pr ogram area have L:-, G. &it . ,l.ac.Lory w ith 

respec: to p . as ic tnht.6he- :cd pr'oje cutp.ts laid d .own :i 

ns :;ii .c PF- IC 1' i it: j:pe L.;.iP~l:im . --i I i't "SCa II i i iP .1 

A. The Water.. Re.;u-i'"c Lv-el;opmen t proj 6.ect ,::cilibr' .lit Iiasa i ncreased 

thie nimiL ,sr o-f acontrot: r i,search pro j'ucts anrid hia'l.ed many 

di st in ct con r-a : prua1i i c,-. ;* z Ia-i; , a K6.-,t r a r :i' a. vi . er- d 

It.r iL sd Commnd Araa IopmentL the ~ujr~cniDesvel Pr-tick bs ~ 

Stucy -f Econorm-ic Vi aLlt v.ei of -J ib:m-n Area.. theA,?i. boup 


Cof hii Lir iw .:i t iLlEfft.ic:: ,-i: bi iici a biT lv.Y O, .1ll 'S,L iciai i.a.t 

Crop, aL emsl the . Sre on -'riurna -o -iffc-i V K 

Types o. Tubewal aantI Equ:ipm-nt.. d f.nF' i I ,:. Li. i. *it 4rid. in Aor 
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iior"e. wate.r frE LtreF devel opmce't rol "'Ltd cotrti'r": rse'arch-' 

projects' an'd proosal{ 	 I-f].or h i l tra:ining .L 0 oOF- w,:tn Lter­

ra'"so.-rc '"deve.opmen : (wer)ieii 	dere.
 

B. 	The Profess a Deveomen. comChasi!; .:.iiLn el " . pr"ovieJd opporLu­

n it i es for 14 ind i vi daii Lo purs.u hi gher sLudi s in 

I r'ri gat i on and Wa-tr ran-L-m jemen 1: (F:-h,, )D and M. S=c. deg reeC 


programs). 
 Ton snortu term Water Mancemenrt training co:urses 

for 163 ind:ividua:ls wer.e organ:ized up: to June :t9.-5).
 

C. 	 In Docur entL:iorn of Resea'-3cr"c:h RruLs, the Water Management 

program has producr.ed many BARE.,poL,.:i Ca'it '' on Irrigatio.n 

Water- Mang" en::m.,ri -ers arc utci viti:e: 
 os &u vawel l as iny 

consI.[ talncy Feorts re l : to.0 wat er magHnagemn-;i and has 

ini t iated an IfWM utL:ed:l. L iogiboura'phy.
 

D. 	In trengthening the Resiirc/E>: Lon Li nkgs, the program 

componer-nt has provi ded trai ni ng to 25 subject maltter 

speciali sts and subie.:c:: mat.e: .r offic:ers of te.: Deptartmnit of 

Agricultl ural Extesion of 00)3 aiid created averiLes for Farmer-s' 

pa-rtLi cip atii on in Bamboo Tubcewel.I and Coniimland Areas Devel opment 

Proj ects. 

These ac t : v i ti WOU 1d eO.l clt no : 

a :ccept-:b ]. obf 

L d 	 E oude th 1 t :n 

cc:r omp lishrimel a eo m.; h aIvO.L rtiee il tei-,4-j 

8; :er i od -and tht t he Wa-ter Manageme:nL Program :area of D.RUSc ' 

Ie.se.rrch vsstem is fu.tnctionig . comparat.L:i.vel'y ,imooi.'hly. (t::i.viti ei 

purforod in Li.Ffere nt. li items,; during "his period are ,more Or 

tE 	 adeq ityles in,ime an~~~d of sjuate: q uant ex ceot the 6-,ron t i short1 

t-ermi overseasr trairir ra rid sta-ff tralve.l whi i suffered aiinly
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beca us ofoth 00 rCules* -. The' nbe o~a fi l' L 2 ( .LAI r Laii n 

.courses was,'~ howe:ve:r, more adequate.2 The qu;L KWa ~L y L)h 

shIort tr'a worksh~ andc Lu,U 1 ItaLy we*r Via i Qi ning ciq(oursG ~l;~ops~., 

roe.,.r ,.-:Ito bwe- hi n. 

.d be.: na" L.o ep.0L 'L., I'I::? o MI...MOOhJlan inL 

i o reUachi:. w .m.: M :."ei ,L 

It wouLI reso le . '. LI Luuul, 

FP" ro . will,.c1 r:?".c:I- a . si'ui :,-v .1(areaJ 	 Ii 

I. RE C, LIME DALI ' 

1.~	Arra g ~(J~ e vice of loc2 alI LansuL 0 i. n u 

W~iit h Lho £u of I.)at r i :t cunsu'l(i: nt. Prucen ca~ ~o c+ hi n 

1.ocl0 eary~.r Pa-rt -'Lime .1u21Lc1 ma i.. 

f~~~* ior 	 L ant c: ct:ioc., 

conscultantst 1 lcl~c u 1Lancy bO 

c:on side r-c;. 

2. Hi I.::0. budCet ar Vy" ci LaUL ihi . n" I .i0, : P ogrr 1 i.irArea. 

(l2f i tem 	 rI ibe0tew 1ine0 as neeed rarappropJ ~iat fud WC.r cont:r ac:t 

resar-ch 6i,--mornI:'h cdi.E I" : ii as: ' ,v . c' 1 ter'mn,..a"ond o".ersu" a n il..o.oon.' 


hi gher tini-. . sh:crLo" Llv,o'r rf.LxA .irU . .
n. r'g .lol.: C: 0' : s' cm . 

tr' ii n0c2 c'liouLI'" Ls'is L 1. IIIu(O I. !nd D ,vm': a.n0"i l 1- : lo r.: Il 20".. p I t ry 

a tr:-.ng. -. raini L;I: f ii :'n i , 1 o­b p t no m or v ri' a:jti W atei 

Manag mn gr ardLIt.E,' of 1B.U. 

3. Co prov:idin r v in.r i I:u Lho L:: Pn andrsider moneLt etlUii"vt, 	 F'Pro:j, 

-Fo4"fo pC"F 1(2. LU wa'L lio IinaraInCe 4 t '. Iiobe:.Ld:iliL. I. ;,.noLp. miaJ 	 cii 

Frocm s;ome 1.ec ~o ri*'ci r:i cIi v fu nd sour.,i; 

"" 
c IdLr I . L) .' w',' r ' L'. 

c m1;)onent.s ii' gound wateo;r devI oupmon L, sal±ileo a tr i ntruoi. 

a'd irri waeocr ' u'L.(I:J...

Fu ).more' (oLr rcL';. LhC. pr"" l",u t'e. mIanaO.lII 

gation qualiy tL . ,
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5. 	Provide more Senior ML i rL i f ic Of"f'F.;c: .r"/S.:i. 1:{ntfiic i '.ficet-(O.-.) 

in 	the-~ Wate~r M1anaemn Cel Iw of FF.PARCc 


6. 	Re.solve 'eleae U. .Lfl (.J c 

cC Ai nc podtD c- s;: of t ap p r oval a ( fundingI; 

fund 	 proble . L dcor li long t .E 

research 4 
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-------------

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

Zum;ary o 

Target Activities 


a.SpeC ialists 36 U 

b.Egp. Consultants 22.5 no 

C.'Local Corsulints, 


~.Trairinq
 

1.Overseas
 

a.I PhD, 10 MSc Prograzs 

b.6 n:,rth, 14 individuals 


c.Study travelslConf. 18individuals 


a.Sr-ort training, 11courses, 29 wks 


b.4 xorkshops/lonthly seminars 


c.3 Sabbaticmls, IS ,1) 

4 MS program 24 mm 


C.Ccrtract Research
 

a.B On-going + 9-16 to funded 


0.Ccm.J.jit v 

Instituticnal Development Library 

MatEri aI3 


ti ~ L s uet 

fran ju. '24 - %~rch 

Budget, FY '851 


32z,125 


32 51I 

6',sz 

62,452 


27.2I 

151.25el 

')C •..,. 


7.533 


2,685 


235,185
 

228,70B 


2631MO 


n EpdLt~
 

'55
 

acco,1-.ithed/ Spent spent
 
coma;UEJ
 

3 indi viduals 36 M 
13 indi1i~uals17.5m 2a3.503 54. 
4 jniiidals 7 mm 12,.277 31. 

IPD, 16 Mc
 
1 day each, 6 .24i 45.7
 
II i ndi vi dua 1:
 
B individuals
 

99	courses for j72
 

individuals*
 
f 3 hvishops U1: 15,32 65.2 

individuals' : lincludes USU
 
3 Mst : e irpersesl
 

11 n-ooing 94,13b 41.5
 

Pipe Tast Bed (2AfR) 133.34 5.5
 
Lab . &Lib. Mateials 

.............................................----------------------------------------------------------------­

1,255,760 
 61.725 52.5
 

Includes ccisaitTents up to June, 1985
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CONTRACT " ....... '" . ',
 

WA OF' AFIL:. 4., iKa" 

No. Code-	 Ti tl e ( nit: i t it: J.i n)
 

1. F'SI-10-WM 	 So:il /Water Sal ini L' Proj u.L :2; projoc Ls (DWBL.I). 

2. PE...--J, --WM 	 Study ol Lhe If. :ect o f. L,'-.:, - i v 1nj:_, o'Shall.ci; 

L Gror,ri:Lw, L.r r czirubuwel 1 I - l ] .nnt:; nI i d rcisua.Ei 

. FPAE-02--WM 	 Fr f or manceo FE, o I o L. ii o f ii' i. f rF'nL Typo of
 
r'lanual Pumps :i ,n ,i : fFarc i -(I=R ) .
 

4. PAE-0:3--WM 	 DeL-r Wilt.. of rhLr '"'Lii c; Ex. ' l. ani1'd,Human Li 
I rkt.:i'iL i i, c; 'L. . ,:Jli ci L c:i rc](WCi C: *.rh.:.'. ::'Ltr". ! L I.5. ; .: 

N Ii uii 11 v Op er a L-d P:u'..iip 0; (, ;ii ) . 

5. FA - -F .I' - l: ,o t ) :. "+ -1 i:-' '. LP,-':Dr f h A; J.fli-m 1. under 
Va .ry iI tg LoadLo i ir U} U]. i. L '[c Cori ti.L .ioi . n 
Bnrlc.a iBIU ) .].aclesh 

FPAE--05--WM Comparat i. \,L' . iiLy of: Lo.st and Lt + I I 1iH I Lv ut 
AJnima SpecManal.]., - ii, -. a P'n 'owerFPumsO-3 uinderg " Fi.ic 

F ie ld] Conditj i i lU), (DA 

7. 	 I:"AE-06-Wi Effective IP:'utmp-Irr igation ' for ang1.adei;h 
as Referre d Coiiinrd D-P'r.ve1.' m.ri t ( DUET).I:.o Area' 

8. 	 PAE-..07-WM Imil:r:)vemenrIt of S upp vly, O'i.ve:ry adrl Dist:ribut:ion 
of "ILubeul ). Waotur U ii r ;:nor.,.:r vi ors (U -RC) 

9. 	 PAE-08-WM Mechani:a:tLi-on Stra:ecies i.n" Pump and tubetl wll. 
Irri g:i i Sysitems i n the ,or: i o--E.oiL ;ri.C Cont .. tof Bangladesh..... . 

10. PAE-09Y--WM 	 n.uLuI.I f:o "e1opm L,Groundwater 	 U'es.,E.,ult 

F'. an in.g o f fublo a LI. ir ly ,:L1 ;ll -Li-mti i n 
"anal{] Arua (Dn)l:l.. 

Lv 

11. FPAE-1-.1-WM Rec ru c ao i di Die., ] ci L . ,:L , c:t c.r" .:i t 1.L anr,..riddt.di 
IrriJatil : li !Qu ,, 1 taL o vaaiei ('.tic n,:lrULi,.llr.:.,r olity

( :'LI ). 

12. FPAE- 1. 	 itr .ior S-wHn.1 ciii hisLL':: -'U ;'cc v otpac-n I ojtof 

:'rr.i at.i :: ch.i:,rudul. i ng (OAt". . 
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Q.. PA-E .12-WM 	 Studies or, Aquif - F'aram L,-,r- for CrowndwaLer 
Movement iI Choosing Appropriate well spacing
and D~ens.itiy. (D INA). 

14. PAE-13-WM 	 Studies on GroundwaLr FlucLuaLior and Aqui-fer 
F'aramet.ern .,r Gr oundrwater ( -'oui ; I -ent 

'arid Sai rct ion of Apprpri"LE WeL l Spacing (BARkI). 

15. 	 PC--07-WM Man,imi.zation of Citru.., FruitL Production throughC 
Orchard Maa;,mt . P L c ,AR I)Pr 

16. f:'--0i-WM 	 Fert il i r and Water Us-e Eff ici LflCJrunderv 
Different Inter-cropping Svstrm (DINA). 

1.7. f'C--O9-WM 	 Land Use Max i t rhroughT.." Intens v..ei .:[o I' Cropp i.ng 
Us i no. Alternative rr i gal iOn' and Drai nage 
Techrol ogy (DJL
INA).
 

1. 	 FC-10-WM Efficiunt Uiti ilization u-f Sur-Face, Watr from Boro 
Biler ,- - of BAU Program ( 1 U.'AJ 

19. PESS-07-WM 	Economics o-f Shllow 'beelull,-.irrioation(CU) 

2 P -: -W:'-"M The DistribuL.;J.oil Beniu .'t.s From Irrig. ation to.	 oF 


21. PESS-09--WM 

22. F'ESS-10-WM 


23. PESS- 11'-WM 


24. PESS--12-WM 

25. PEFSS--13-WM 


Ownership and Managemulnt oi: Irrigtiorl ,"1quipmnui t 
(CU). 

Management o : Irr igati-on EquipmenrL I:y Cooper-a­
ti ves in :ormal iroup and I ni:i vi lia]. (BAFD). 

Study on History 	of Irrigatori System in Comilla. 

eitllay
E-conomics of SulJ:)m ]ri.igation or"hari #" 
and Rabi Crops (CU).
 

Response to Shal].ow Tubewell Rurnning Dry Due o 
Declining GroundwaLer Levls (CU). 

A Soci o-Economica Studv of Gravi ty-fed 
Irrigation System in Bangladesh (CU). 
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