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~tatus of Findings and nud~et 

The research fam!] have been terraced leveled or graded and are 
beins irrizated using various ~ethods to determine the efficiencies of 
the leveling and irrieation systems and the de~ree to ~~1ich they 
facilitate coed coo~ production. 

The ~.eneral purpose of this project is to increase crop production 
ner unit of Hater used. A vital specific f';oal is to develop an econom
ically attractive alternative to paddy rice on ~.ed 3ro~'1Il Earths, Hhere 
hip,h paddy infiltration and bund leakape rates are not-] alloHing the ma,jor 
part of the irrigation and rain uater to go to the drains. r.esults to 
date indicate that upland crops includin~ chillies, cotton, groundnuts 
and particularly soyabeans p;ronI1 on sloped furroHed terraces clln provide 
this alterr.ative. Soyabeans have been ShOl:rtl to produce cood yields 
durin~ both Yala and !:aha seasons, being more tolerant than the other 
upland crops tested to high mlter tables that accom~any Eaha monsoons. 

Hi;jh water tables uhich ~enerally reduce upland ct'op yields are 
common on r.ed Br~1I1 Earths, even on the research farms, £enerally beinr 
fed from rice paddies in adjacent ?ortions of the hydrolocic unit. 

!:Ost of the crop ?roauction-trater tlanaf!CI:lent findines need the 
replication that another year will bring before they are ready for the 
demonstration and traininB phase. The primary de~onstration and training 
eff~rts to date are the farm itself and a ~nual titledLevelin~ Gmall 
Farms in 3ench Terr~ces.· This canual needs to be published immediately. 

Of the oripinal $ :::00.000 USAID ~rar.t. $ "00. 000 has been spent 
or committed, leavin~ a total of $ 32~,0~~ to be spent. This includes 
$ 117)000 for Technical Assistance, $ 25.aOO for Commodities C j~ 000 
for Special 5tudies and $ 90,000 for traininr,. Transfers of up to 30% 
of the acounts desi~nated in these categories can be made i~ response to 
nel!ds perceived by the project director t1ithout aeldnn for USAID amendr:lent 
of the budget and Asreement. 

Estimates of the extent of c~pletion of the planned activities are 
given in the follol-7in~ table. 

Activities Planned ~ COTftDletion 

(1+2) ilethods of Land preparation & Land leveling 60% 

(3) llethods of Irri~ation and Drainace 40% 

(4) Crop" Soil and Fater l'.anar.ecent 507, 

(5) Demonstration and Training 10% 

(6) !later 5alance 0% 

(7) Structures £; Hater Iieasurecent 20% 
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Conelusions 

(1) Since about 60% of the 5-year project period has elapsed~ it is 
apparent that substantial additional effort ~st be made in 
activity areas 5, G and 7, if the orieinal objectives are to be 
achieved. 

(2) The prtoary constraint on the project to date has been a 
deficiency in numbers of trained permanent CSL staff ~mo are 
needed to take and analyze the lar~e amount of data and make the 
farmer contacts essential to achievement of the ~roject Boals. 

(3) Discussions llith l~.ahawel1 Irrigation Department and Aericulture 
Department administrators indicate that the benefits that would 
accompany attainments of the objectives of this project are even 
more apparent today; than when the project ~las ~~itten. Consequently. 
the objectivas ~U8t be attained. Approaches to full achievement 
of the objectives would be to lengthen the time period for the 
project and/or to find means of usine present resources to achieve 
the objectives more rapidly. 

(4) One of the most critical needs is for researchers to take ideas, 
techniques and equipment which can facilitate water manac~nt to 
the farmers and find Hhich of them are most helpful to the farmer 
and best adapted to the farmers resource positions and social pat
terns on the field channels. Integrating the farmers and teehnology 
and studyine the reactions and benefits to identify the best 
combinations is a necessary part of this research. !~ans must be 
found to r,et more researchers into the field ~ere they can br1n~ 
about this inte~ration. 

(5) Subsurface transfer of water from adjacent areas is tften a major 
factor affecting water table hei~hts and crop production on the 
research farma and in other areas where upland crops should be ~rown. 
Hydraulic conductivities of subsurface layer! are needed to predict 
these effects. To identify ~otentials for improving existing l1ater 
management J and estil!18te the cost and benefits of attaining thoae 
potentialst~ore information is needed on how ~ch of the rain and 
irrigation l1ater is reaching the drainll and hou it gets there. 

Recommendations 

(1) In addition to the farm mana~er, two researchers on permanent 
appoint~ents should be assigned to the project and stationed at 
Y~lankuttiya. One should be r,iven responsibilities for obtainin~ 
and analyzinr, data on irrieation and drainace trials. laL leveling 
and soil ~reparation studies and llater measurecent determinations. 
The other should be 3iven responsibility for crop-soU uater 
management studies on the research fares. Departments within the 
PGIA with which the research assistant ~rocrama would be developed 
are indicated in the following table: 

~~ote; USAIf\ has commented that a greater c01':l!1itt!lent by the Government is 
required., especially in terms of permanent personnel, before 
additional USAID funding can be provided. 
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(2) The grant research funds should be used to accelerate the attain
~ent of the project objectives on which the activities are 
currently behind schedule. This should be done priI!l8rlly by 
hirinc persor.S' uith the Irri~ation Depnrtment or the llahaweli 
Deve10p~ent Board. 1esenrch Ass~stanships from the USAID Grant 
and funds should be al·]arded to those ~mo neet the academic require
tlents of the rost Graduate Institute of Ar,ricu1ture. for HorJ..-. on 
specific research proerams desi~ated by the Pro.1ect Director ~,111ich 
ldth which the reseRrch pro~rams l'Toutd be developed are indicated 
in the fo11otdn8 table' 

Activities Planned 

Hathods of Irrization and Drainage 

Demonstration and training 

f'Ya ter Balance 

Structures and Heasurement 

P-esearch Assistants 
Proposed Departments of 

Agr Econ & 
Encrg. Extension Soils 

1 

1 1 1 

1 1 1 

1 1 

3) The project should be extended for an additional year (6 total) to 
allow attainment of objectives. Current USAID fundin~ should be 
used to cover the costs of the approved .items durine this additional 
year as far as possible. If additional funcls are needed .. they 
should be requested before January I, 1932. 

4) Since the !lro~ram Hill be expanded substantially: the Project 
ryirector ~n11 have many more contacts to make. more coordinatin~ to 
do, more planninB C' more analysis of d::tta and report t,rriting. To 
help the project director achieve these p,oa1s it is recOCMended that 
Hhen the forner director returns the two men both lvork on th~ 
project. If the previous director does not return,·t~~·current 
director Hill need additional help. It is doubtful that the QU.:ll1ty 
of the '·1Ork can be naintained at an acceptable le'lel uithout a lone
term expatriate advisor unless t~is equivalent input is obtained 
from "lithin country. 

5) Short-term expatriate advisors uith bacl:g:rounds in hydrology. 
irri~ation en~ineering and extension should be brou~ht in to he1-? 
these pro~r~~ if adequate advisors cannot be obtained from tdthin 
the country. 

6) To a110to7 the !lroject staff adequate tine to obtain the best inputs 
(such as crop varieties. ~veed control checicals: etc.) and to plant 
on early ochedules. the planning meeting should be held at least 
60 days before the anticipated first planting date. 
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Traininrr,. ~~eetinPj Atten0ance and Study Tours 

Anditional p;3rsons ~lith advanced trninin~ in On-Farn Hater 
!"ana~em~nt are needed in Sri Lanka. Consequently. it is proposed 
that t~~ ~ersons be sent overReas for trainin~ at institutions such 
as the Asian Institute of ~ec1molo~y (Bangkok) .. the l!niversity of 
F.a~o1a11~ or Colorado ~tate U'niversity. i;r. ~r.J .~.u. P.anjit) should 
be considerec as one of the tHO candirlates, uith identification of 
personnel and tirnin~ of traininp to depend on when, and hO~'1 I'lany of 
the needed lJersonn'!l can be assirned to tlle !,roj ect. 

The most i".ccurate antI reproducible !!lear..s for lll~asurinr, ~-later 
content of C?land Soils is the neutron probe. Three of these are 
available in the country, but pnly one of the three is worldne. A 
USAID-initiated traininp: ?rol?ran for Dr. O~lUan Fanl of 3uf\an has 
'~een developed to help him become proficient in the calibration, 
operation t repcir and maintenance of neutron probes. ~lis proer~ 
~Till involve approximately a Heek at the manufacturers (TroleX'ers) 
plant in North Carolina and about a ~onth durinr, the irri~ation 
season (about July l~gl) at the Cnal~e ',iver Conservation Research 
Center in Twin ~alls? Idaho where these probes are in constant use 
in irrigation research studies. ~!ater l:1,arulf?;enant research in Sri Lanl~ 
',o/'ould benefit by havinp; tHO persons join Dr. Fac'l in this trainin~. 
Proposed participants are ','. Cunaseke!'e an~ "'. C. I".apel. 

If the International Fsnu Rater l'anar,ement 3ynposiun' is held 
in Pakistan durin~ lS':!1 as proposed" the I'roject ")irector should 
participate. It would be beneficial if l:r. Lyvers could contact 
I~r. H. ~;ohamed Ashraf in UAFDA anrl/or Hr. :,~ushtaq Gill in the ~unjab 
On ~arm '.,Tater i'~l\nA!:ement T'rogram or I 'r. ?:an!!,o in the National rro~ram 
to determine the status of that symposilln; ~nd if it ~v.lll be held, to 
SU3t'.est that the project director and one other person be selected 
to report on this rroject. Additional personnel (2-3 ?eople) should 
also be sent for the C3AID sponsored VAter ?"anar,ement Project, 
primarily bein~ i~pl~ented in r.al Oya. 

Estirtated Costs of these items are 

~10. two-year training procrams at the !:.Sc. level 
Q $ 22,000 each 

Tuo, six-week training !,ro~ra!!ls for ~Yeutron r't'obe 
use in research 

Attendance of t~10 persons at the International 
Symposium in Pakistan 

$ 44,,)00 

$ 11 J 'J1'l~ 

'* Prepared in consultation Hith Project Dir,!ctor dt'er" the, St'.ring 
Coumlittee r..evie~\·. 
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&tvisers 

It is recommenriecl. that T.>hen qualifierI consultants are available 
in country. that they be used and that rates be paid for their 
consultation, ~'7hich are in line ~·'ith these paid for consult3nts in 
the ~rivate sector. 

It is anticipatec the.t durin:-- the three ret1ainin~ years 
(2 !,lannec ,Ius 1 proposed) there uill be neecl. for aclvisers in the 
subject ~atter areas of 

Irrigation rJater :iea£iurenent & t:'ield Structures 

Extension and ~aroer Organi=ation 

Mfects of r~ip.h ~later Tables on ~.edox ?otentials: 
r~izobia and Crop ;'roduction 

l-lydrology 

Land Levellin~ and Soil ~reparation 

(6 rlonths) 

(3 months) 

(2 months) 

(3 months) 

(3 months) 

!hese advisers should generally ~articipate in the ~lanninp,. 
initiation and trainin~ st~~e and then COOle a~ain clurin~ the final 
data takin;-. analysis and of results sta~e. 



EVALUATION OF 'mE !:!lrAF~LI Ol-T-FAre·' !'ATE~_ 'W1Ary.y~NT P!',CJECT 

(AT p.'.ALAJrr~JTTIYA-r:ALA!~·1A) 

1. Project Participants, Ince~tion and Fundinp,~ 

This p.roject was initiated by the Lanr. TJse T)ivision of the Irri
gation Department and IfahaHeli ))evelopment Board of Sd Lan!~a in the last 
quarter of 1977. Cher:lonics International Consulting Div:'~ion of 
Chemonics Industries contracted t·dth the ~SL on June 21, i978 to provide 
the services of a field teem consisting of lonp' and short-term experts to 
provide technical assistance to the r.SL, throu~h the :~aha~le!.i !Jevelopt!!~nt 
Board and the ~epart~ent of Irrigation to assist in the planning ~_d 
implementation of this project. Fundin3 for this ~roject included a nSAID 
Brant for 0300,000. This ~rant pays for the expatriate advisors, vehicles, 
farm equi?Dcnt, research equipment, books anc publications, training and 
scientific visits, spare parts and :'special studies." Funding for local 
personnel, builc!ines, equiIJ1:!ent oper-".tions, and Miscellaneous is provided 
by the Coverrn::t2nt of Cri Lao1:a throu~h the Irri~ation DepartI:lent and the 
~#ahaHeli Develo~ent I.'oard. The major input in conception of this proj ect 
Cal!le fro::1 the r.~L scientists) 'dth assistance frO!:l TTSAID uater manage~ent 
specialists frot:l ~.,hat is nmoT the Develo~ent Support Eureau. 

2. Problem Definition,Basic Assunntion and Justific~tion: 

Analyses of the nations resources have shol!O that the a.!!Iount of 
~1ater available cannot sup~)ly the available land ',dth irrieation at the 
rate at Hhich ~'later is sUfrnlied to existin~ irri~ation systems. Only a 
small portion of the Hater supplied to these systems is consumrtively 
used in evapotr~,spiration by the crc~s. The r~ainder passes throu~h 
the syst~, alon~ Yith runoff fran rains, via surface and subsurface 
drainage. In rn,.:my cnscs this draiLlap,e ~o1ater is caurht by tanl:s and other 
structures and used as ~a!'t or all of the sUI'pl.y for ot~er d<)~mstream 
systems. In other C.1ses it is lost by flo~oT to the sea. 

The high rroportion of the irrieation ~later ~oing to the drains is 
a result of ~'18ter floHinG through bunds by leaka~e or deliberate spillinrr 
(surface flow) or rercolatinr, do~~ thr~ the soil (subsurface flow). Both 
of these factors are intensified uhere !,addy rice is rrrot-m on ?ed Brown 
~arth soils Hhich generally occupy the upper portions of t!1e landscape 
uhere elevation differences between fields are relatively laree and which 
have relatively hieh perrneabilities comparable to the LO~'1 P.umic racy soils. 
Use of r..m: soils for pacdy rice also brings the uate:- table to the soil 
surface and thereby eleo.inates their capacity to sorh and hold :nonsoon 
rains in the soil profile. Consequently tmen the bunds are leaky, most 
of the !!lansoon rainf2ll joins r:lost of the irrieation Hater in the drains. 

Fanners on the Ped nro~m earths are cOT"11only at or near the heads 
of the irrieation Held channels uhere t~ey physically have first access 
to the 'oTater supply. These soils have the ereatest potential for ",ater 
loss through the bunds and through dO~'m~'7arcl percolation. The farner 
could reduce this loss by better burld L!l8intenal".ce and puddling of his 
soils. ROl1evcr, he faces the tempt:ltion of ta!:ine !'lore than his share of 
the Hater to avoid this extra wor1:. The fact that he cOTlll!lOnly succunbs to 
this temptation is evident by the c.ornmon lac!: of uater for famers at the 
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tail ends of these field channels. 

Strict and enforced rotation of Hater amone field cJ :annel users 
could reduce the ineouity of this water distribution. This enforcement 
',1Ould be expensive to the r,overn.'!1ent in tetT"- of salaries for officers 
to police the outlets and the inevitahle res~ntment that the farmers on 
the P.ed Brol1n Earths at the head of the channel Hould develop tm-1ard 
these officers and the r.oveI'tU!lent uhich they re1)resent. On the other 
hand, the existing systen in also expensive in terns of conflict between 
fanners at the head and tail encs of the channels, lost production at the 
tail ends and losine a I!l3jor portion of the hiZhly valuable Hahalolel1 
system. ~.,ater so t~at substantial 1?ortions of the ~lanned cor.unanded area 
will be chronically Dhort of lJater. 

An engineerine solution to this I'roblw. Hould be to recover 1'.10re of 
the drain Hater throueh the construction of t:lore structures and pumping. 
systems and provide this through pipes or ot:lzr conduits to the tail end 
farmers. This can be done in r.!any cases, hut is not a .":eneral solution. 

TIle basic objective of th~ ::a'lat'leli ~roject is to allOt., the country 
to become self suffic:;'ent in its food anrl fiber needs. In the casa of rice 
this goal is near att:linoent. !;Ot·lever. in the cases of sugar. cotton and 
additional protein (e. e. ground nuts ane! so~'a bean) only n small fraction 
of the country's needs are prod'!ced. These needs involve urland crops, 
suited to the r.ed J3rmm Earths. In ,?eneral they have econor.lic return 
potentials trhich exceed that of paddy rice. 

The basic assl.!!:'."tion. of this project is that if the farmers can be 
helped to real-fze t~e hip;h econot1ic returns fron these tlulanc' crops, the 
follotJin2 benefits uill be achievec1.: 

1. The famers l·n.ll voluntarily chanre frO!:'. <:rrmYinr, ~adc!y rice to 
eroln.n:3 these hiGher value crops on t:'e Po.ed BrOtm F.arths. 

2. ~.later use on the P.ed Broun Earth soils, will be subs tantially 
reduced. 

3. Farmers at the tail encs of t!le field channels '·Till receive 
more ~'la! .er and increase their .:rop production. 

4. Incooes 0'( all famers ~·n.ll incrMse substantially. 

5. The cost of food and fiber iI:l~orts '!ill be substantially 
decreased. 

6. Conflicts bettleen famers and the ret~o1een famers and 
Gove!'!l!'\ent ~'lill be reduced. 

3. Project i'ur"lose and E~roected Activities: (b~sically as per ori~inal 
and amended project descriptions) -

Hith the substantial potenti~l benefits described above as the 
objective, the !"roject nas designed to. develop t'later delivery systems 
and schedules~ land layout anci. level1np, and associated irrigation and 
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drainage techniques: ~'1eed c'Jntrol a.-:d fertilization pror,rams and 
identify crop species and varieties to help farners on the Red rro~m 
Earths to achieve those economic r~turns. Desires on the part of many 
famers to Z~Ol" their ot·m food requires that cultural !-Iractices to 
achieve 300d yiel(!s of u::land rice also he developed if l1actdy rice on 
the r..ed Ilrol'JIl Ec:rths is to be avoided on a voluntary ba!lis. 

The resul ts ~'1ill be 8?!,licable to botl, nel:'7 irr:t~!ltion proj ects a."1d 
rehabilitation of older ones. SD~cifically the ~roject consists of an 
!'e:rperinental fa!'!:!" of ahout 50 acres and c:::l.j.:2cent "denonstration :-rea" 
occupied by 2.5 acre ~arT'lc!"s in the KalCl.!,,~··CI, C'.:-C.!l ~lhere the follm7ing acti
vities ~'7ill first be t2sted arrd deI!lonstrate~~ an~. t~en carr.ied out in 
I~ahalleli • 

1. Iiethods of lend ~reparation: ThIs ~·rill inclu('le ungraded, 
cont')',1!". ben'.:h and flat ten'aces. VCI.riouG ~~th("lds of 
cun n t!1'ci.:ion t-lill b~ tried to clet-=mir:,~ the econor:lics 
and de~r:e )~ preci~ion 0btainabie. 

2. Lanc1:! 2v,li':1r, ~ Small .;..)il :::crap'·rs and land planes 
(both t::..actol'" r.;-'l":1!1 e,nr1 those r-ull"":~ b~T bulloc!~s) ~vill 
be bll~.!t ,:"'.n} used to le';el Ute 8.v:~eri~ental faIT.! and 
far::len: r land in t!-:~ d'~::mG~rati.:'~ U"1:!.t. 't.ec!1:"',i'1t1es 
and pr:-:~ec!"'l'as cevel.ope(t uill be ::'.:.~'licata-:, at least 
on a pj.J.ot 1:<'.sis, .·n tt~ !~ahaueli Cll~a. 

3. I:etll"J-::::: of Irr.i0at":'~!L~ Varlnu3 tY:'1(;S offurrot-m. basins 
and furr01'l'-:'~:';~~ ~:'ste:r',G ~rill be t.::stec1• t.J dcternine the 
best r~~~ o~ ~~~iZ2tion application syst~, to fit each 
t"!::'c cf t:e.rr?c~; <1n,' cro!lr.in;! ;'l ".t tel"!! . 

4. ero:, , Soil ant~ fTa;:er ;rar1r.'>r~nt; CC:::lbi.r.e·~ T'.~r:'.~ t·-.,~ testinL 
oE iJet::~r15 of ::::rrif;r.ticn, thr;1:'e ~:r:.!.!. i:~ CI.n evaluati:-:1 of 
r.letho~~!l 02 ~!al,ti,)c} H€E:.d control and irri::,C!tio:: requirements 
for variouG cro~s, e!lracially ~plan~ rice. 

5. Demonstration and !:'rai.:-.. in~ .'::'.:ivitics ~ The better terracin0' 
furrouin~ :!~,·i ()t~ler i:"',provr:c ~T"'::0':' ~':!r:?~elClent and irri.r,ation 
tcchni,!~t:~:; leanLerl on the experir.~e~tal fam T·lill be tried on 
the rl(lr.cnst:--at:icp u!'.:'-':: ~T(tl~ far!'le:r:-s and then irr other areas 
of ~ :.!'.:1.:!.Hcli in fp..lT..ers' ficlGs. 

6. Fatt!r Dalanc2' A con,:,lete u~.te!" ':-",,:'anc<! study uill he ::u'de 
of the C!istr~.butar'J 5:!rvin~ the test arc.:;. 

7. Structures ~nd ',"eL".Sllrement ~ Locally ;,ade !jt=-:.1ctures and 
measurin;.: devices ·,.>ill be installec! to evp..luata their '"!.uality 
as nater' control and/or I'lccsurinf r1.evices. 

0. Special ~tudies ~ Various ty;>es of £recial uater r::a'1acecent 
and irrigation related studies T~ll be con~ucted by Sri Lankan 
institutions financed by this ~rant. 
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4. 'Proeress Fv,luation anrl Pecot'U!lendatiOt's on Fxnecterl AcUv:f.t1es: 

A. 1. & 2. Met!-:orls of Land "renara~ ion and Lan~. Levelin~ 

a. T'rorress 

~rocedures have been develone~ and tested ~~r formation of level 
benched and ~raded benched terraces on the research fams and acjacent 
farms. A ~anuscri7"lt has been prepared by Dr. r-7,n. Joshua and C..D. !f.nieri!ll. 
titled "Levelinr: ~l1all Fams in J'ench Terraces." It is easily understood 
and cou!c. be effectively used in tra~ni!'lz '"Dr officers er.~a~ed in helninr 
farmers layout and level their lanes for irri~ation. 

!/.r. Fernando has receive~ on-the-.i oh-traininp in tl":e cons tructton 
of these t~rraces on the f.our de~onstration farms com~leted to datp from 
!fr. Swag?;erty and has also received overseas traininp. ~.mich ha' '! eiven hiI:l 
the ability to layout faros and level ad~itional terraces as needad. 

L~tations of existine cuffalo an~ ~arrn size tractor e~ui~ent in terns 
of earth movin~ on cry so11s ~Tere irlentif~ en <'.n~ outlinE:r~ in a re!"ort by 
'·ir. f:"ae."erty. Earth "'ovin~ effid.encies t,yere lot·? an(l erui!'t:1ent dar.-ape 
occurrec fre~uently on the drv soils. A li~t of lp.rre size tractors and 
equipment ~.roich coulel effic1entl~' accomplish the needed earth !'Iovin?; Has 
prepared and earth I:!ovin?, trith this heavy e~ui~ent was estirlated to cC'st 
about ~s.2>OOn ?er acre. 

b. Fvalu~tion 

nro~ress in this activity has heen substantial. About ~Alf of the 
objectives have been achieved. The lar"e size eC'.ui~ent pronose~ b~? 
'Ir. St'7a('?,erty shoulc! be consUend ry the ''!'!'. for accormHshinp their 
1mpl~entation ~ro~rar.. Powever" 1.ts cost is heyonc t~e fun,.!! available in 
this research ~r~ject. 

c. p.ec~enc!ations 

(1) The l"Ianual titlec! "LeveUn~ ~U'all Fa!'!"'! in !'enc~ Terraces 
should be ~uHishp-C! ;s-:; soon .'lS noss:!.ble. f.. trl:1inine !Jession should be 
developed at r~C'.lan.;~.llttiya fot' s~eciaH sts of the A~riculture Extension 
De~artMent ph~,;:,~ the~T ~;m !'8.rtici..,ate ~dth "r. ":'ernan~o in the levelinr: of 
s!'1all fams a'l c!escribec! in th1s r..nnuc'!1. In t: ... e "'lrocess of lcvelinr these 
s~all fa~s, t~a relative efficiencies of ~rJ eart~ ~vinr should be 
mea!iured anr' cOt'T~.red to t!"!C'se !.n nov1n~ earth in rTater usinr, equi.r-ent 
developed by and available to the ,roject ~d e~ui~ent u~ed by rarrners 
for this pUl1'ose. A re..,ort or. these evaluations :;houlc' ':>e !!lade Rva!lable 
to the extension service. (2) A ~ajor "roc,r~ of levelin~ fa~s shoulrl 
not be init:f.aterl until tl-..e research on t~es of irri?Rtion has reache~ a 
point ~~lere the most desirable t~es of terr~ces have heen 1centif.ied. 
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B .. !'et!1ods of Irrirat~.on and ~urface "'rt1ina~e 

a. Fr"~re~s on Irrir:~.tion anrl Surf ace ')raina~e nethons 

It Mas foun-:l eXT'erir.!entelly t~at ~,'!!en t!1e t~e reClt!ire~ to fill a 
basin for irrip:ation ~'Tas e<!ual to or less thE'.n n. 3 of the tine reC!uired 
for the ~'later to T'Tet t!le root zone) that the u:1ifo1'!"ity of p"l"!"lication t'Tas 
satisfe.c"~ry. further, assurnin~ at-rater 5uM "1y rate of. 5 l1tres/s~concl, 
l·mich cloet:' not reC"u:'..re a lar~e rt1tch, ann the aVerape T".ei'.5ured infUtration 
rate on t!1~se r:nr. soils I it "as concluc\e~ ~!'Iat the Eliza of the oaGir. to 
be irri~atec! should not c~~eed about ['SM" if the area trith lOlo1P.St ap!,l1-
cation Has to be ':'f)i~ o\. more or t~e hirhest e"!'l1c<\tion. FieIr! eX!"erience 
conoborated th~.t reasonably ~ood irrir,3tion 'm~.!omity was a~hi'overl if 
basins of these dimension!l uer~ vatared, !rQ': a r.1ali f!~cf ditch: rUiming 
alone. t;,enaceo th~t.:'rere':;;'l:".1.e:idst· '0.2" 11~e. This furr""Ted basin :i.ni .. 
eat~~ Sy~teI:l be<;se a' stanclarG de~ir.n for a lat'~e ~o«ion of the fields 
~ thf!! ~~$eflrcrh hm because ~~ ~ras aS81JT"e~ tiat ~am'!rs ',mo often us~d 
smdl:','basins~' tl()ul'~ aa.sH~' llclMt to this systeM. To fp.cilH:ate cul~1vation 
and furt'ov and ridr,e constr1!cticn, the cross 1:unds or. tile eBt"'t'I\Ce t-T!uch 
forn .these bas:!!'.s '~cre constructed dter the cuI t1.va.t:'.on, furrot.rinp anil 
rid~ine tlere -eonpleted. Tha C:'08S :,unds pen rC:-:'IOvec. follol-1in~ t:te crOl'l 
harvest. '!h~se terraces ~Tere constt't'c!:ec. on a ~rl\ce of O.2~. If surface 
c!.raina?e lIllS ncede~ to -:!isr:ose of bea.vy rai~:l it t1as !1eCeSS8~r to bre~ch 
t!1e hInds bet~!een the ba=~ns. 

:etter :'iltl~s o~ ~.ost '.mlanc c::"o,!] !ulve heen foune! O~ che ~racerl' 
furrot·7ef1 terr~.ce!l, as cot:''JC!re~. to the ~h.t !u'='Toue,1 terraces in stu~i'.!s 
~t this site <'.ncl at '·C'.;a IlunT'lcl.lcma, a':l"'areT".tlv ,lua to ~etter 8urfp.ce 
craina[,,;e. ~!o,",cvcr, if <! fatT".er '..riS!H!S to :;·>itch ~ .. ,c!: to rice durinr- t~e 

j~aha season on t 1'e ~race(! tenacec fT". t~e "~r.s, he r.tlst ~al:e ml"lerO'lS cross 
bunds alon,,: t':e t:e!.'r?ce to hole the ·..ratcr :j,n ..,laca. tlerbPNI t"is CC',~ 1-e 
countecl. as an llrl" ... nta"'~ in t~e intp.rest "f hel"'in~ F"lrners o"t for ':"e 
upland cro")!] , 

Project "'ersoT".~el have note~ that ~ncrfect ~r3c.in~ leavea nore nocy.ets 
of stanr'in~ ','ater .:>.fter irri"ation rains aIonr the rrarerl ter!'<!ces Hit~ 
0.2:": slone tr,nn 0" those ~.rl"'e'! ','i~h r.orc !llone. c;baervations on tl"e 
researc~ fan-,s .:~c! on t"e Irri?lIt~.on "7s::er-S :r:Uds in 1"1oc1. 4N. of 
3Y5tern :; ind!.c~tcs ne,:li.~i1-l!! erosion I.J~' :!.rr!~O!tion AIle! r!'lins on tenaces 
tlith slo~es up to 1-. 

nlis inclicates t~e ·Jnss:.',ility 0: -'lc~:ev:''1~ ~'etter sU>7 Face rlrai:la~e 
and requiriT".~ le!l~ fi:!.l 31" . ..1 c::t alon~ terr~ccr; ":ten s!o"cs vl\~'in~ ~rC'!'1 
0.2 to l.O~~ :!re a 11 ot-Te r'. , :uch '.:er,,:,p.ces .",,'.!!~ :'lot h~ .Ml"~p':ec to 'J~rlie. for 
rice but couirl e.cc~or!a'.:e u"'!anr' cro":,s :1t'.r'. :e irri"<tte(~ '!--v eit'ie'r funO'l 
or borcer t~e irr!.r;ation. 'J:i~s~ typos of irr:l .. ""tion 'lave ~ot !:'een tC!'stec' 
~xtensively in t!~e "'as!: bccaus~ t~~'J ~.Te!'e c.:':-s:!.~erc~ to re':l1ire T".ore 
technical c~~ab~~i::' t~an the farners cou2~ -~~ter. 

----------------------_._-------------------
* Surface dre.:!.r.f!,,;e is considere-l. alon" T,rit'1 :!.rr:!.~l.ltion in thi.s activity 

because trle ICl.n~. !"re!"~ration for irri!73tion affects surface r~ra1n&~e, 
"hich is cdtically ~ortant to u!'lan,.l cro" rrocuction ~'han heavy 
monsoon ra:!.ns occur. 

s 



h. Evalu~tion of lrrication ~nc Surface Draina~e Activities 

Surface rlraina~e anc irrir,ation stu~ies have identifie~ furro~red basins 
48 an irrizetion ej'stet:l '"7~ic!1 is si.'lilar to the one which famers use, 
which facilitates relatively uniforo arpl1cati:::m of tmter and reasonably 
good surface draina~e and cro~ ,roduction. ~rmlev~r, this system requires 
intensive labor for bund construction, irr1.t>ation anc. t:!raina~e Hhich can 
be eli=linated in :JOT"'e of the other tynes of :JJoTle~ s~'stel'lS bein~ tested 
such as furrm·r or bordtar irrir,ation in lon~ terraces. Since it has not 
heen ~roven that farr.ers c~~~ot ~~na~e tM.~se lon~er aloned runs, it ca~not 
'ce concluder} th.at. the furrotTcd basin irril':ntion syste!!: is the b"!st on~. 

c. r:'.ecC1l"':":'en~;!t1cms on !r~~p2.tion CIne ~urfC!ce nraina:-e Acti.vities 

* In view of the ~otential rct!llction in la.rtd !>re~aration costs, ~und 
nal:in3 a~d irt'i~<ltion lal-or ~·?hen lor.,"er f!elc's are used and better surface 
dreina~e uher: st~e~er slo~es olre used~ thp. tect-.nical feasibility /lnd 
ftlrmer aria!'ltal-ilit'.· of stee";~r, lon~er sloren terraces ~~ould }.,~ ccterr:ined. 
It 'IOUV have I;een econOTT'ica1l7 ~isctir!r.atot;' to COl!ll::it f?mer~ on t~e 
P.e~ !'·ro~m. rart!~~ t:) such ,teeI'ly ~rarled te:-rnces uhen ryn.drly dee pas 
consi'~ered to ~rovic'.e the hi~hcst net ecor.cr.'ic returns ~ecausc such stee.,ly 
sloped terrace~ tire not 4I!asily ClMenable to :,a(H~' cult1.vation. ~Tm·.'ever, 

Hhen the =,rc~ect :las ~rovi.c'.ert ~etter econOr'~.c alternatives (Le. soy-ahean:; 
and/or ot~er lJ'"'l<l':'." cror:::) :areers uit~. steer,ly ~rar.ie~ terraces ~·rl.ll 1:Je 
econor:.':'cally favorc;'.. t.t t:Ult ti,,"e. f 3rrerJ shl')uld b. infOrMed of tr.e fl~ll 
ranee of alte~at':'ve irr1~ation systens ~"~ rel~t1ve b~naf1ts of each ~n~ 
encourll;~:!d t'J tr.' .mc. ~o~t then under t~e :'.1idi"~ce of <1 :,ost ~r<l:!uate 
researC~l acsi:':i'..rtt ,·mo '~.::.~ e"al"ater.! t'·~: :" .• .:. '"'a stere,.l. e!-e::: '.:.se on t~.e 

rcsecr~:, filt'!'S. Tr.cir '·l<leer 'lse effic1enc1~s. la"or in"'uts olnc! cro!" 
~r""t'uction shoul~ ther. "e :-:onitorecl to '!!tL!':~.~.s~ '.lh1ch is the ~ellt irri
;.ation 3yater:. ~e ~rri~ation evaluations ,"!!!r! ~l1':"Cer acont':'on COtlld 1'-e 
userl as the ~a9t3 for a thesis in the "'ost ~r<lc'l.1~te !Olstit\l:e of Ar,ri
culture. 

~'<'t~r t-'it:le :"on1tor1~.: ',73S ~~.r":: or t'!! or:!.'~inal n111~ to charact~r1ze 
t!1(! hYrlrolol"" of t!lC rcsearc!~ area anrl to I...c!." ~(!tet":"'jne cause .nvi effect 
relations bet~'een ~.,"n~. '"i~e~arc~:'on md leve!.i.r.!", ~r~c:t!ceg. ~.rr!~ation p.!".r 

cro~ :'t"or!uctio!' .. 

Stuc~<:!s 1t t~:3 locati::m. roc. at :·~I..t !~l!:",,:<,.!.lr-1a ~"1r:!.c.:t:! t~2t '~lle 

sorabear.n 'r.'.!.l. :'t'ovi"c :,e~son~~ly :,oor' :.I'!e.1.l: ':!vcr. '.'!-.~n ~I,e -1;1ter tt\hle 
rise~ occesioraE-- to les!} t;>,ar. ., ~eet frOf':! ~~!! !:o~!. Jl.1r~ace, y1eld~ of. 
r.!ost ot:let' u,:,lal".:'. cr-:l"'n ?t''! c!~creese-: ~7 t'lis cond1.t:ion. At this ~oint 

------------------
i.: Prelir:ina~l o~::c!"".I\tions i.~~icate t~,at t::c Drea cultiv~ted ,er hour 

of tractor t~e coulrt be increased SG to lCOt by 1ncreas~~ the lenr.ths 
of ficlrs rr~ ~0 feet to ?no feet. 
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it a~!lears th,".t rirain£'.,:,e to !<:ee:-- p·",tlJ:::' t.<!LleG belm7 ? !.:eet is ~'.esirahle 
to ~ive farrner:J flexibility in 7'ro(!.ucin~ t~,e ran-::e 0:': u~lffi1d cron!) ··rhich 
are ['lost ~rl)fitable to t~1C fa~er !!r.·1 lor the count~· M neer~.s fluctuate 
and rr:!.c~s .me avail.:!!:,ility of ir.;,uts c!!an~e. 

The c'~s.rcatio:: li:le :"et~7een ~2d .... ro·>:l T"8.r-:!-! ar.:~ !0l1 "unic "ley soils 
is often not a~,""'r>!'ent to t~e untr.:l.inlJ~. ryerson. ....armers on '"'.ed f-roT'n ~arths 
eenernlly :-erc~i'!~ so ciscontin:.Iity teet-'een t1:-.e~r coils nnrl t~10se of: famers 
:!:-rr'lec1i~tely ~jelou t!:eM on LOT,T 7~U!7'Lic rleys. '!!1:!'S ha5 [-·een ic!e:ltif:l.er as one 
of t!1e pro!:lens ir. cO!lvincin!"' i;aI""'er3 on t!>e '"'':'l?: S to~rou '.lplrmcl cro!,s. 
A tran5ition ;-.t>ase :.3 ofte.n ic!er:.tHiec! <!.s 'I,"T'ert'ect17 rrC1.~ned ~er' !'rcrm 
2arths, ,. T7hic!, :o'!:' la!;/ use cl.::>5sH:.i'.cation j.s n:ten includlJc ~r:!.t:1 t":'3 
U:r.s for cro~ :'rc·'.uction cC'.f1D.Lilities. In ot:1er '70r~s, -:re.inaC'~ is ~ :,rir.t2.ry 
factor in lane. u::;c cl.:>.s:i'.:ication. '!hese f"ct::: ce.n be use(~ to hel;. 
fa~ers reco7-i:::e '!hich lane tHle cate~ory tbeir lar-.r:l ~ s ~.!1 1~:. ~lacin; .:l ,J e_ 
:··.s.rc3:~:!.nr.. chm7.nel nec:r tte !~lJtton ed~e 0 f thp. "e~. f rQT'T!1 f :lrths ~:mch !!s the 
interceptor c!'!annC\2. in the "ahal:anclaraua s1;:',r'~·. ~llch e. ·le."larcation 
channel coul~. 1:.e c'.r~n "1ore cff~ct1_ve if it '·m~ "l!e-'e-:-. ~.~ S:Y'1.B".:rGSS :f.t 
miZht 1:.e u3e0 to 'rer:.t a'!:'te~i.?::. nressure 1.n tln(~"!r2..;ri!1~ ,t:-,· :;a) ar.d !-'t'ovi.::fc, 
a lowered uatcr t~l 2.-: at the botton ed~e of t 1·.c "'er: : J.::)"7n ;;.:crtlls. ':.'h:: 'r".t~r 
obtained can GC!1er:.ll~) 'e ,':2C in paddy rice -:=:;r"-~:J c'.':' lIJ~}er elevC!t~.on:;. 

The rcc~c!:'c~', f<'.l'T1S offer at least one !.IJf'~'::!I"''1 '~'1I~::-e a rira~_n con.~~ 

be installed to lauer ""'-ter tCl.bles cmd the cc:; "c 'md bene:its could be 
evaluated under eif[:~rent c;::op::-in~ syste!'1.s. ';'~!~ ne,·T Pro.i ect ~irector he.s 
raised the ?ossibilit;, of :i.~'ctillline 5uCl: r~rC'.ir~s; '~~J.ch coul.{ be sto:'I'eCl 
durin?: dr'} seasons tn cu;'~br-ent l'Tater to u.,Vmd ~r0r:'s :,rm.T!n7 Of\. the "er1. 
nrOl-m rart!,s and opene,; dt!rin~ Het seasons ·!hen the ·.yater tahles neec:!. to he 
l~ept doun. The neT! Project T)irector also feels a nee~. ':0 further c~:e.~::lcter~ze 
the hyrlrol01:7 of the Lirei'. by I!le3.surin~ the hydraulic conr.''!ctiv:.i'.ty o:~ la~.rcrs 
down to berlrock "71lich can then be used ~·'ith pi_ezo!:',etric hear' observ::lt~.C"::: 

to estimate rate:3 or 5ubsurf:.1ce floH !JetT·!een the '.l!,:,er a:lr{ 10':7er lar:.~sc<l.~e 
areas ~ and betueen fialc ciumnel areas, probable ~-later table recession rates 
etc. 

e. r.econrnenttations Concerninp, Pater Tahle i'easurement F, AssociF..te·:l 

Conductivity' :easnrenents 

This inforr::ation is valua~le to this cm~ otter :>rojects attex.1pth::: 
to uncler3ta:lC~ the cause an(~ effect relations betueen irri~atior!., -:r~~.!1,1~t:: 
end yiel r.!3 of: cro!,s. The l.!casure:-!ents shoul(1 be continued at the or·serv:.ltion 
ctations curr2!ltl;T este.bli:3h.ec and on n ne~T set of :10les OI". a transect 
~o'mhill acrose the high l!Cl.ter tat: Ie nrez.. n.ese ~eas'~re!:1ents shoul.:' ~~: 

coupled ~!ith hycraulic conducti'Tity r.e.:l!lur~ents of the unconsolirlatec ~terial 
(lo~m to bec!roc!:, !:o .~etern~.na ~,'hether a rlrain or cl.rains in this area are 
needed. If the'} B'!:'e neederl, crop prorluction before anrl after their 
instlllation should :,~ ri.ctarninec1 and ::,enefits p.nd cost should be rteteI'T"iner:!. 
?ossibilities of. usin~ n~arcation ~rains s~ould ~e evaluated in terms of 
potential vater rer:oval rates, rroba!-.la pater table dral·! cOl·ms, benefits 
from '.l:inr; the Hater on 10t,1er r>;t~cty areas an." :-,robabl(! overall l'>enefits aor1 

costs. If i.':. C!"'!!ears that cost!> could he recovered ~-!ithin a feu years, an 
e:C!'erm.ental r.enarcation rlrain s~oulC he constructed on the research Earn. 
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C. Cron, 30:!.1 an':. fT·:J.ter T'?!1ar,em!'!nt . 

a. I'ro:res9 

Trials have been un·:':ct\~a3r ::luri7l.?, tl!2 lmlt tFO years r.o!:1~ar1_np. ~f.:r:ccts 
of rlifferent rethoc]s c'!n,~ sc1"~ecubc of i=ri~ation I)n :rid-:!s of: se'Teral 
uplanc! crOT"'l::l t1:!" !,adcly rice Hbe~ ~rour:. on t~:e "cc ~ro'm Part!:; (r'T'n ~ncl. 
Lou Punic ~lc~' (L:'I~) soil!) ,·,hic!"'. 'ire co~cn in th~_s area. .rariou::l '."1et'1ocis 
of plantin:> unci ~7ec(! control <l!'.c: levels of ~".!!'t:'li~ation ~lW~ also ::een 
incor:'orate~ i~ t:'C::lC 3tudies. :-:llrine t~1C :i.!'st fe~l sea30P..G of t)- c stt!rl.',: 
the e:!l~hasis ~·m::; on r·ettin?; the ')hysical ane. L:!.olo",icaJ. S;'stCEG oner.?tin~ 

and tbe <!ualit:;r !1.!1d ~'jantit:,. of d.:lta collecte~ '7<'.::; le::;s t~:an :if' ,~C'uat(!. This 
~i'as r~coe!lizect ~-':' the ?roject ~irector and in ~. re";")ort by T' .c. ·':!.."~~_ns in 
1979. Thc sCr'!ices I)f t·s. Joanne Pale 'Jere ohta:f.r:er. in early It;~') t'l!11. 
Chenonics to help or~C'nize t~c data collection. r1~',elo~ l!1ethor.s of c'~~cl~1.n~ 
the data and assist in ~lann:'n~ the studies an~ ~~iting the reports. 

~ata obtaine(! to date ind:I.cate that ~!iclrl :,otential of ur.le.~,.l. rice 
on the I'2?Es :!.-; less tl-jan t:1at of ~C'.ddy rice on the L?~s cue to lad: of 
Heed co~!,etiti.on in the ')adrlies anrl occasion.al nater stress in the u::-lC'.nd 
rice re!Jultinc from h~?'~ :")~neabilities of the ~3r soils. '::'he reseC!rc!.ers 
involved are confi·'e:J.l. that they can develop tinin~ anr3 cultural trc.::!tr.ent 
and f1.l".d varietieG T·7h:l.ch '!ill increase the u~lanr rice y:'elc1s. Popc'!e:-: t'1l;! 
possibility 0:': 1)1~tai~~.n.~ yields equal to those of ~ac!.rly rice ~"'~ears to be 
small. 

r.easonaHe to ~ood yiel .. ls have been obtained in the '..:."ala seaSO:1 an" 
the RBEs of several upland crops inC'lur!in:> tOMatoes, eg~plant, c!1ill:'.ss. 
naize, cotton, Groun~nuts and soyabeans. ~i~lcls of soyabeans anc ::-rQ1.m."'·· 
nuts were also ~ood durinf, the !~aha season. In general, these fin~' inrs 
are suP?orted by trials conrlucted by the Arriculture ~epartMent on research 
:>lots in Catchnent C at ; 'aha Ilu~pallanm, $0~'~be8ns have proven to be 
most capable of "toleratino; wet feee and !,ave ~roduced ;tields suff:icientl;T 
high to ::lake then an economically attractive alternative" to padry rice 
in both the Yala ~~d i'aha seasons. This is nn iMrortant fin~in~ whic~ 
can eventuall:. playa major role in convincin,,; f(!mers to stOT") ?'ro~!in~ 
rice on the !'.ed ~roT·m Earths Hhich is currenf;ly usinr, a [la~ or portion 
of the I!ahaueli syst~ ,\7aters Hhich are nee~ecl for net-1 lands. 

To erllance the attractiveness of soyabcan nroduction, t!1e ~roject 
is studying early seedin~ (i.e. in ~ept~ber for the ~~~~a season) whic~ 
allo~Js plantin:: of thc soya'.;eans ancl. initial ',ree~ control before t!1e ·'zhC! 
rains beein. This has provided excellent ~tands and ~'7eerf control, but '7ft~ 
the short season, varieties presently used in t~e area '.Jill ~robably r~sul t 
in naturation in Pecember before the raino sto~. This nay cause s~e 
?robl:?)~. so the soy~hea.n !,eople at Intsoy anr'. "aha IluI'pallama have ~'cen 
contacted to determine the possibility of obtainin~ lonp'er season var~eties. 

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

*This economically attractive COMparison is contingent on continuin~ sup~,ort 
prices and buyers for the beans at those prices. nepartment of. Agriculture 

personnel indicated that ~rocessin~ plants in ~lllce or under construction 
~nll be able to handle a steadily increasine soyabean ~roduction. 



Th~y inc!ic!lte that SOl".e lon"cr sel.l~on (I.; !'ont1l) ',ari~ties are l,ei.nz 
usee ir:. rainfccl (d:cna) ·:lreao ,u'.,l t!·at ot!1ers cc.."1 be r:1 eve l0tlecl "~.th 
yielc. notent:!.al~ .. I:~.C:: .:tr~ ~1~~.!:.er t',.:t~ t',ooe of t~~~ s!~ort s~~;;cm 

(; t1onth) 'mr:.f.etico ctl'rrc,··tly '""rr"'!! ll~·'m:' ~.!'ri:->"'-tion. 'I':.:is ~'ater 
~ana':,C;!IDcnt in =:7",:i.::!C,l .::oya:Jea:'.. ,:":;:o~>!ctio'"'.:. '..!ti~.izi~:,: t~1e r.o'~:,l~te 
~'!aha rains a';:-! U::'='-te(~ 3u"~le~er,t:,11 i:r:ri::.')ti':'::"., coul-:l. ')lc~7 2 :-1n.~or ro.1..e 
in lcavir.~ l~ore T7!lt~r f"l the tanLo ~ol:m]b.~· . 'a';~ sensnn so the.::~ cO',:ll-! 
be ':!~ore ~c.ec:uatc TT.?ter ~"lr t!1e Y",Ja ce;:loon. ~,11)a tcmt:l.al s'lbstitl'.ti'J!! of 
sOy3!:>eanc for ~A.d';:r rice on t!~e :'~:'c <itlrin~ t!1C vf',b. se:ISO;~. TlOl!lrl cantril,utc 
further to the solution of t~is probl=n. 

TI~e T.'rojcct nir~ctors; crmcerne!i ":'.::1 t:c," i:lcrccoin'" costs ~f~::'!el 
lor culti',atioI'!; :1av~ teen :!.!westi~at:!n~ ~~t!lO~'G of cherlic.'!2. ~,yce.-l cc:-tro',. 
They recently contacted "ay l~ije:,n:!arden['.~ ~irector of the !ntem2.t~.~!'1,'!1 
Institute of Tro::icC!l P·::,ricul ture" 2ri !.e.~!:2 :-'ro,i ect. ~ie ~1as h~lre-l, rl~velo? 
hand operate-3, s·-·rny c.nd see(:.ir:2 e::'.!if'C!ent T,r'i.c11C~cilite.te'·no till' ero:) 
culture. Triel 7llots us:!n~ the IIV en,:.!iTJr!ent ~ave been see(~e'!. The 
t~aha raine l~.:lr: alre.:!.-ly co!'·nence.-l. am: the soil "2':: too t;et for ontil"cl 
oper-atior.. of the s!!eder. r~OT,Tevar: it ar'~earc li!~ely tl~at ~<'-rly sec::l.:~~:, 
uhen seil ~Jater lcv2l ca.'} ~e co·, trolled, can nrovide con(~itions ',mel;!r 
~mich this eqt!:'-rr:ient an(! these c~e~icals '.rill ec!:ieve r.oo.:! stands anf. "~cc! 
control. 

b. Evalt!~tior. 

The Project r;irector and t_dvisor snCl:!H be Ct.. . .Ii-mente::! on the 
extensive ar!'.Ol!nt of ··JO!'l~ accOI'lplished rmd :iJ!!rroved quality of the -:leta 
on Crop. Soil and T1<lter r :an<l~e.xr..ent clurin~ t!lC ::,aat year. Deo~ite the 
poor start in this activity area, tIle rroject nOloT a!lpears to be a!'pro:d·· 
nately on sc!,~,.It11e. failure to ~la."1t on tht' ,:lesirerl ({ates, coman in -<!st 

years = !'..o lon::;er occur. Pm-lever, the rather s!1ort ti!!'.e betTTcen t~e 
cOl!lnittec neetir..(: an,t ~lant:b~ tjl!le ot sone of: ';:he cro~s hel!: resulted in 
usj.n13 avail<:bla v~ricties r.:::ther than the !:-e!lt varieties in several C:lses. 

c. ::'.~cOt!:Oendations 

To alloTT the nrojeet sta:;£ !"ore tir.te to ohtain the best I'ossihle 
"arieties fr::r ~J.a!'.tinf: -md to .,lant on earl~r schecule, the rlC1!'.nin~ :'1eetinr. 
should be hel~ at least Ga dnys before the ~~tici~ated :irst plantine c~te. 

::ore fre~uent cO!T'r.!Unication t·Tith t~~e !~ricul ture ;)epartrnent ero!, 
~pecialists ~~d :rcccers (srecifically in soyabcans, ~roundnuts, sur.~r 
cane ~ncl cotton) shoul~ be ~~de to ac~uaint th~ t~th t!1e ~mter ~~nA~~~ent 
data obt.?i~~d on their crops o.nd to obtai.I". their sue~e~tior.s and !'llant 
mnteriuls to £acilitDte t~c nroject. 

Liuited T10r~':. on 'Yater ;:'1an;!~e:;lent to o;:t:1..!:!ize uT"lan': and 10~Yland rice 
~7ielrl ohoul.:! continue, but nore et"\nhasis sl':.ouV be :,laced on u!"land, cro!,s 
incll!clir.~ 30yabcano, ~rounclnuts; cotton an(1 ~'l~ar car..e to c!etercine t,eir 
yiel,l ')otentials :mder o!ltin' . .:ll nanagement of ~later anc' other conditions 
on zaro size fiel~s. reasons for this e~ho.sis are eiven in deta.~l in t~e 
section on 'Problct:l def.inition, basic assu1l'::~tion and justification." 

In vie~7 of the continuin~ iI'!creascs eX!'ecterl in t!1e I'r1ce of liCluid 
hydrocarbon enercy, no till ero!, production, l\tili::in~ che:deal Heed 
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control ~ and dev<alor-in~ ~'7ater !"":OlnEl~enent pr£.cticeD to o!'ti:'!i::e stanc:1.s 
anel ~'1eed control shoulrl r~c2i',e contin~in;, and j.l1creascc attention. 

The "rese:!rch f:a:IT.l is to sot"'e exteni: ~ c~enonstrntion activit~7. 
~our of the fa~3 in t~c a~j~cent erea ~mere deMonstrations on farmers fields 
~'1ere r1£'.I1ned h'.'.'Je been te:'raC2,.!. accordin~ tCJ t'~e :!ethods develonerl on t~!e 
fan'l nnd outli:w:-:. in the r.<l.llual. T~'10 0: these are nOH farr.ed :""1 rer!lons 
other than th~i': OT:T.crs an~er conditions ~·:'hich i"!nl~e then lest: t!!an i~ell1 
[or furt!:cr def.'lonotration. 

The r.!w.in1an of th~ :"Ir sho'·red I,cen interest in the ~roject an~ sdd 
that as soon a!l resul ts ~1Crc availahle, l!e uould have t~ern incor:'orated 
into the tr~:!.nir.: ""To~r~ uhich ~::':'B helps ~re!,are for ne\7 famers. :~ol-7(~vp.r. 

suit.c.bil ::t~, o~ ~~r.~7 of t;!C ;~titer ~''',m~~eI!lent ~ractices, such as furro,Y and 
bordcr J.rri·-; "tian nn lon~ terrc?ceo, CC1n !:-c certified only .liter they !-lave 
been uscrl SUCCCSJ::ull:.T 1y fan:lers 0 

b. Fvelu~tion 

TJnder i r1 eal conrlitions the t!enonstrC1.tion activities srou!'.'! hEl.ve 
bef,'.ln about C1. year .E'.":O, hut ~:'.v~n the cO!lctrni:!ts encounterer.l. in ~ettinr: 
e~uip~8nt to the cite ~~d er~oir.tin~ !c~~~~nt ;ersonnel to several of the 
rosts in the ~roject the ~resc:!t status represe!lts a reasonable level of 
acconplis!1Ilcnt 0 

The choice of :~rmer is ~er.erally more i:"1~ortant to the success of p 

'leno!lstrntion t'1r.1.:! t~e choice of fame :'or~over: r1er.!o!lstr&tion~ ?cneraJ.ly 
have nore e~:ect '!..f they are surrount~erl b~' nO!! ~e:nor'.~tr~.tion f.::.r.:' 3 0 t::onsc
quently it i:J recOt"l!enrlec. t:!1at t'1e area ~n 17hich r1e!"'onstrations ~ay 'Je 
loc~te(: be wiC.cnerl to i.nclude any :arns ~dth~.n l1Clll:in~ rl.:!.st.::mce (one 
mile) of the research far.::. r:hoices of: th~ locations shoulc1 h~ bas~r O~l 
the famers c.esire to rarticir-ate anrl his at-ilit:' to uncerstc.n(~ ::he 
princi!"les involver'. 2nd hO~l t~e np.u ~ract1cc or sY!:ite~ shoul~ l)er.cfit ~1;"'. 

This ~rl.ll requtre th::t at least one research officer snenrl consider~ble t:!..'e 
uith farmers in the areas so :1e c~n asse~s t'1eir cOlpabilit~.e!J as f.:!rern 
and t~eir reliability. These iI'.itial contacts cou1c' he nB(ie throu-:~ ;; 
survey of the t~~e rein~ con,juctc~ b:, ;'r. ~~;o.runnr.?t~c hut Ghoulc! ~lsc 

involve tJ.I~i:l~ '"1casurl"!"!cnts of OlS:"lects of tl~c f.uo"crs \leter man:'!"'cr.er.~ 
systel1 (eo g. flm·r-rntes into his farn, size of: ~1is l7C!.!r:1.ec: surfece cn.in
ase fron his :ielis, bfiltration rates, T11~ter table levelo. r.e~t:' ,," 
fine texturcd !Joil etc.) ~·+.ich ere ~ertinC':!t to =,ossi~lc ~en()nstrations .?r.:1. 
',!ill be of ~enera.l i:!::crest to t!1C: farmers. The 'l:.ter !:U'.n")3eoent infcmation 
obt.:J.ined can lie use(: to eVlllu11.te the nerre::! to uhic!1 relevar.t c.,n'~ition~ 
on t~at farr. are ch,::r<l.cteri~tic of the surrounrl.i::.::, area. 

To ::'It thi.s nf::-5tation r.emonstratioc nrlJf!'aI:l ~.nto <1ction it is 
recD:r.:ended t:l.2t t~!O researchers 'Je c>.soi~~~ full-ti::le to this ~nrlecvo'lr. 
~1eir initi.2.l rco!,ons~.bllities Houlrl ir-c1ur'.l! ass5 !:tinr ~1ith the various 
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t~es of irTir,ation and their eValution, lan~ la~7 out and 2evelin~ ~ 
~7atcr flot'T !1~a:;~r~'.ent = ~'!3tcr table Y".e2.surer.tent e-:c., f)!!. t~!e farm an 
assi~cd :'::y t~:e ~;:oj ect ~irector an~ otb~r Ad.Jisors an': coor1linated 
b~7 the f:l!.7: m~na~·cr. "!!:en t~1~Y CI.re cO!"'1.~etcnt in the r~levant 
neasurencr:.t t~(".!1!!.:'~:'.'~:J: the r~searchers should (~~velon S'.lr'!P.Y rroerams 
and lon~er raIl.[':e (~erv:m.str::ltiot1 ,:,ro,,:r~s u:f.th the J:f.rector and other 
q:,-!"ol'riatc advi sore. The lonr. renee ceJ"1.onotration ~ro~r?r.H3 uiJ.l re 
au!:.:.; ect to a~·~nd!'e!:'.t ;l.G t~'.ey ~aj.n understencir.~ of :':.:!m.ers needs an': 
rrioritie3. 

::ince e~ .. t~l1E:ivc econot".ics md en~ineerin,:" advice w)ulrl be benef:f.c:.f..ll 
on E:uch a "1:',::r'r~~:~ 2.."1tl since the respective ;l.e~artl"'.~nt cr.aiman have 
indic~tec! tb.<'.t :t!CI'l a ,:,ro?rar:J. could serve as the research for r1<'I.~ters 
decree tl1c1:ec:L."! the E:cten:>ion ant! ~cononics Dert ~ or the A[:!ricultural 
:!:n~ineeriq: ='e~'2.rtn:mt of t!le Post ~raduate Inst:l.tute of -"-[,ricul ture. it :I.s 
propoaer: t~:~.t 1::::1 ac:;i~eci individuals be ~ra."1ted research assistantshi~s, 
paid for!:J~' '_~12 U:;'A.I":; :--rnnt research funds) T·:dth funds alao being r:ranted 
to t!!e ?·~Il: tc co::,~e::3atc the. ad'Jisin~ ~rof~ssor for tine 'imich he s~ends 
on th~ ~:,~oj :~ct. 'L'hi.c rlet!1.od of accOT:!~liS!1b.~ this ~70rk is rec~enc!e:-t 
because ~jer501'!1.el ~r::::ent1.:: .:m ~)oarc do not have t!:1e time to do it> hecause 
post ~r~'_uate stt:11~:lts arc ioubly :!1otivatec, because their ~1Ork ti;ne 
can be :le~dbl(! so t::::!y can "teet ,·Tith famers 1".t times convenient to 
famars such Cl!:l t'.:oe evenin~ or p~el:ends and I:ecause the funds are available. 
CGndicate~ for th::!s~ :-,ositinns ~roulc ~ave to ~ave C'.carienic f].ualification to 
satisfy the ';;r'T.!; ~ut couh~ be cirmm frOIT1 t~e Irr:l.f;ation reT)srtment; neF 
~I'acuates, t .. [3ricul +:'U:-2 De!lartment and ot:~er sources. They shot!l~ be 
provided ~'7ttl1 ::'otorc~rcle transIlortation. Since their training and fiel::! 
study period nor.!!d ~r'Jbably extend ever t~'O y~are, ana. +:.hey t·Tould neer. to 
be at the :'lnivc!'cit·· for at least nine I:lonth!:l of that ti!"e, they rlay need 
field 2.::lsistcmt3 fro~. the faril to help the:t ta~'e needed data ann mainto1in 
contact Uit:1 tl:e f.?!T'.ers. Interaction of the ~rOrrm:l!:l e~ t~e !,03t ~ra:-luate 
students fro~" the ~~'O ~c:'lartnents s~~oulc1. ~,C'. coorr:!.inateci ~~, t~~ !,roject 
director to &cb~eve nr~1ect objectives. 

In nddition<:,.l -:'.esearch (ss:I.stants>~.· ~.:t.1 .l ·'I""jp.ct t" t:on~qct !It'.!,~ies 

and demonstr2tc L-.:rr'Jved floil ar.~~ tlater ma~ager.!cnt and/or Heed control 
techniques chouE be rlcvelopec:i t·ritr. the student. ·.~:e ~"il ~ciencp. -~?art

m~t should !le nllded to this r1.2I:1onstration tea:.:. if infotT.".ation fro!'! tIl.!! 
farmers indicate priority needs in this direction. 

E. 'Tater ~alance l.ct.iv:I.tics ~ 

a. P!:'o~ress 

::easurenent of: the ~"ater delivered to the distributar:' anr! frrm t~~ 
distributary to each field channel and calculation u' lo=:.es fro~ the 
d:annel has not been :!one. Orifice rJ.ates of t~.~ t~7~e constructeri fer 
t:1easurin~ flolTS on the field channels cou12 b~ uzer! f:or this ,:,ur~ose a1thcu~h 
a lar~er orifice T,~o'.lld be needed to accoro:r.o(lC'.tc f1o~"s of th.2 siz~ encot!ntered 
at t!1e uIlpe!:' end 1):( the cI.:~Gtributaries. 
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b. ::·n!.lur.tion 

This T'lOr": h?:~ not he~n 

T!l~ r~~elte 2re still needed. 

c. ~~col")n~ndations 

The uater c2.!.ance on the -:!ietributa!7 ~.d on several of the field 
chanr..els shoul •. ! ly:! done at 1c;!.st one ti."'e durin~ both the Ya1a ;md Faha 
seaoc~ in 1-::"1 anc: 1 S"? It is recornnencl.erl. that t~ese be !ncot'!'oreteC' 
into Co :)l:C.~,·~8r ~:~'c1ro].f)~ic ba1.:mce sturiy for the fo110r.·nn3 reasons ~ 

,-:!~ '):;' :"l!"):,r::OI".S ~!'e bein~ considerec! far ir".~ro"ing tl.~e use 0;: l'aha~re1! 
!'r::.i-:. . .:,: ~mt~r ~·.'h()oe .,,:uccess T,rill depend Cr! hydrolo~y 0-:: the surface an:! 
leper la:!c-::s ~'it> l~_ttl~ in::::>t'm:ltion beinr- avdl.1ble on that 1tydrolo::~r. For 
in:;tn:1·:a th~ L',ror;ra.":! ~!h:f..ch ~70u1d pipe t7a~:er 3l1c. r . .:ll:e it ahrsys ava:1.lahle to 
all L!.rrr'.er~ a::l::l'..W-cs that ~H:1e:1 the Hater t2.J:,l~ '!.s ryrour,ht to the surface in 
t:le - ~ ~ 'JcilEl. :Carr-.ere ui11 ston. over~·irriz:~.tinz bCCa'l!le t~e dOWtH!2.rd >'ovenent 
an'; t~· :'·:s:!:::r 0:: ~rat~L from t!1e ar~a T·!i1l !le ,:"rC".ctica1l~r :le:;li~iblc, e.ven ur.der 
I'a~(~:! ;:ice. :'-'ltc:!:f.::: needac to e.vlllunte tl-,.at aOIJl.l!!'ntion and to ~::o'.r'!_ce a 
SO'l::.-:i hasis ZlJr CVA.hlation of "ropose(~ oysteI'.'.s fer !'1a."l~~in;0 '.T<lter in the 
·::ist-:Hution COrt~lu~t3, on thp. rams and in the ~rc'.in!J. 

~om:eqner..tl~' it is reco!'lI!!.ended th.~t t'1e h~.rdr01oeic balance of tl'e 
r:lr.lba~e clltc3-nent (<!bnut 2 sC!uare miles) servinr, the research farrr. t'e 
studiea. :~.::':::. T!ou1l: involv2 (l) (l.e=inin~ the catchocnt area anti insta21in~ 
a le.!'~e 2L:~e <:'..,1.(1. st<l~e recorder on t~e rlrlli:1 at the lO':Jcr end of this ~atch-
1,lcnt· (2:· inf:t.~2.1at:Lon of at least tuo recorciinp, rain ~aur.es in Jl(l~!iti·::m 
to t~1e one ct t::c res~,<I.rc~ fa!'!!l T'e<!ther stc?tion' 0) ron:!.tor:!.r:.~ flmre into 
t~"c ::icl.rI :::!':"mncls sct"Jins t:'.e catchr:>.ent ;:;ren' (ll) estit:1(1.tin~ oee"a~e l()Sa~5 
Z:!:os {iel:: ?!!.:; .' is tri)l'.lt"l!"'; chnnneb that contr~LT~te to the (,round u.~t:er 

of: the area: (~) esti::'Cltin;c cor.s'..unntive use 0': T11!ter in the area: ('-) l'le.:ls:!!'·" 
in~ hicraulic CO:lc'l!ctiv:'ties ~vl T.·mter t<.'.bl:2 (a.'1r../or ~tezor~tric he;;v!) 
zrar!.ients 11,'1'1 caJ.c:.~lating flot-] rates throTT.~!1 the cn ..... soli::!."lte(~ !'.'.atcr:l_el~ o'!~r 

the bee roc!: . (7) irientif:'inr, :)rL-:ary chan.."lels t!irnu~h ~hich surfc:.ce ~lo~'7 
enters t',c ;':ra:"'n., r'!eterninin~ areas '::::00 d:ich they rlr ... t·' t'.".ter al1rl r:.onitoring 
Hot15 of sud: c~~nnels' (~) r-.eesurem~nt o~ 'rate.r tal~les (:m':l./or ~i~~ J~atric 
head:i) <.'.nd r~lati~f. t'-.~ir fluctu~.tions t·.) iL'rtr,:-.tion nn~ctic2S, rain a~i; 

5urface (lr:::.i~<'.,?e~ :c~th 0:: !'r:lotin~ ~nc! tr.:'.!:~T'I:.~at:f.cn of cro~s c:nd SUr-gll!':'=".cc 
transfer c:: ';~tcr' (~) s.?linit~.' :"eClsu!'ener:t c: r-::ter :!..t· nelectec ~o~.:.:.1:s tlJ 
daterine sCll::'r.ity :,ic!tUI' an~' "ate.r routin;~. 

:'hi.s :''.:!.1J/ be a ~~jor ur.d.ert~'!dn;, phich TJOt:~.-= relluire t~'O r~ce2::-:\ers. 

0ne of theca G~101.!l:: 1:e at the !1rcject :lita for ,-:!t least half of t!~e '::':-:-.c. 
for t~70 T~C!J:'o 2nd coul·:~ J,olc !!.'1 .•• ~c. 1"'esei'.rch !\·ss~otnr..tshi7) :!.~ !'.~r:'cl!ltur~ 

or Civil ~n.~ineeri::.::, ':'h~ scconrl ShO'l.l~l :101~ e "'~ce<lorcb Posi.~t2r:ts~i"" i:or 
~ -::~1.!'. ;mel s~lcul(} t2 c~if:tp.d to ~~e or. o~.te for at least :1aH of t~le t:.!'1C 
for 3 :'e.o!rc CI.n:' pould take re5~0~si~'ilit:'; 21 ')!'.:-- t··:.r:h t!~e ryro; ect .;' ire.ctor, 
for t~e inte~!"Cltion of t~lis u~ter balD.~cc ;Jct:Yit~'. ~n ac'dition. to ~:!cse 're-
3~arch~rs~ ~ reliable -:'.eta collectors Nil.! be np.erler: to nonitor t~e vp.r:l.nhlcs 
~n~hi:'!.~ the measure:':cnt netHorl:. The re~ults r::o,r' ~re'rious .:!.n':! on-~"inr: 
:1y·:1rolo~ic ncasurer::ents;; such as these tnl':(!r.. i~ t!le r:,'lurh!lla area :It:'·'':I.:::e~ 
b:y" Japanese ey.71?triCl.tes and thos~ ;:t !- !;')l~. :;hol!lr. be atur:1ie. heforc the fi~l 
ple!:.s for <::::19 h:'c!r;>.ulic balance stuc.y are ~orn.ulc.tc;'.. The need 0: 
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considerRble 2:qu:'r:-.1ent and tran::mort P.!Iln init:!.al aml occnsional a .. bice 
f.rOl!l an o:!:vatriate <!.c'/isor na~! cC'.us~ th~ cost of this :;tudy to exceed the 
funds available in t~1~ re:cerch "'rant ~mic!1 ere not cor''1l'nitte~ to other 
proj ects. If so, ~ent:.l!:1er.t 0 E the a!,;reet:!er.t to prC'vir',e !'lore TJSA!!) funds 
or reducin?, the ~co"e or intensity 0': the ~_~'r!rolo~;lc balance study should 
be considred as ~lternatives. 

F. Structures and r :easurement Activities: 

a. Prorress 

Drop str-.lct'..lres T7ere constructecl on the fielc channel servine the 
research area Hhich are oervin~ the ~urpose of lOl-7erine the water, but so~e 
erosion is occur:1.ng 011 t~le d~mstream end. ~e amount of masonry used in 
these structures a~~ears to be excessive. 

f,hort sectionr; of plastic !,il'e ?lacad throu::h bundD leadinf! fron the 
supply ctitches T,7ere used for tuo seasons for (listribution and neasurerne!lt 
structures on the fam. A staff ~aup.e tlaS ?rovirien ir: front of them an,l. Hater 
level Has naintair.ed at a ?rescribcd level by ecl.justin3 a wooden by-C\ass. 
Apparently free f10~7 Has assuner! at the :i:le outlet. ?ersonnel uho used 
these ~ipe outlets could ~ot be contncte~ because they have left the ~roj~ct. 
Thzre is question as to ~'1hether these !"ipes uere carefully levelc·:\ -·Then 
inRtalled. ~e.:!.J:' uGe tlaC discontinued on t!'-,e ~'asis that the irri~at:>rs 
did not have t:11!!e to mC!ba the ca-r~rul ar'.~~lot!:'!e!".ts !leerl~~ <HV' .'l.tteI!d to t':1e 
frequent noves 0": ~7atcr rec:u:'.l:'ec! in tl'e ~!11&1l !--~s:ln i-rrir:.:!.tion ::;yst~. ~7h:!.c!1 
ua~ in COT"ll"1on u!Je. Coneer:uently, concretei:lt:!:'ec ;:ere establis~1ccl. .1t t!1e 
outlets fran fiele! c~~<'.!lnels into the f:.:rr.s ~7hic!'! ~~erc ''!Gec.~ to c'.cter.~ine 
the c.t1.ount o£ n:JT1 in~o the Z.qr.;-.s. TO'or rc.:tGons d:l.:lcu:)set3. in the :I.=ri"'ation 
and draina~e act:"v:'.ticn section; it '111S (1.er.~.,1~~' t:l2.t t!~.:!.s flo'! (a;:.out 
'J.5 cu::;ecs Or' 1:: l:.::!'::!s/scc) chou.!d be :!.i',~.C!c·:'. i.nto t:~l-~~ 5:-':'.1:.. 5tree!"!s, 
each 0::: ~.'bo'..!t : ~it~JS/3::-:C. ~~!::'!J ~:~5 (~O:1~ ~~:,1 1Jsi.n~ ~lJrtC!~~le ~Joorl~n 
,.:!i'ITid~rs. r~~en tr,2.':::' noo-'1~!'1 st:'C".ctures l'Tcrc r:.ct ~1ar~'~~ .l!l~' ~7erc :.:!.re~'.!ll:: 

12v::led at rir.-!~:: ;;~n::-leG to t'·e :~1:'0.aM ::'.~.cI ::.F: ~i'IT'.:!n su:E::-icient slo":,c (~o~m·· 
.::;tre.·, ..... to ~.v~··.r:' r..:"..:::r:2.:;~:- .::!."'1r.: t!lC .'Jutl~t turn~o~.:1t c<'.'l!::::n~ ~ec(l C!i£~e!'~nce 

llt th2. ::iy:'Jicn ·~'J:!.!!t; theS!J st!'llctur25 -l:'o'ITi(~.~'~ rca:3o::!!bly ,'1.cc'J!."ate 
d:!''ITisio:: :ii the ch~n~l ~mte:-. 

~ue t~ t!o:lsr;r,:-. :-a.ins ~ ,-::ctuaJ.. irri~~.~:!_o~ '!'~~.C not ob~ervec.. T~.~ 

positi.:-m IJI the F~cr'3!",. '~ivirbr bo,~es l~::t :L!: ~l:e c~ar.!lel 'zrlJ:l ~rc'!-!o~!8 

irri"r,t:.o::'!l in.1icate;.' that t: .. e~! :!:l:2 not :'een "'r-::c:$el:r l~voalecl. at r:!.;:"~:t 
a:1:~le~ to th·'! 21o~7 :}:!"'l th~r.e ~,]a3 not 5u~::icient s~cr,= ~_~ t~1e ·~_ire~ti~:"i of 
t~'le :1-~~i to C""'.ir~ ::;o"'.~ Lac!: m~.t~r ef::cct nn pater elev~t~.ons at the 
(1ivisi!1n ~oint. T1: :r.3 ~rol·abJ.:a t;"nt the ."cc'.!!'acy c:'. ~~_vision t.!n~cr (lo-:ar.:ltinno 

.~o;:-le~::ion:: is :-:c· ·.~t~.~:: t:'C'.!l. + ! 1": 0;; t!1e ::ot.ql 21oH. 

~:i~ L'..ct::.~lit31 has 1:e~..tn. ·"t1ch is le.:2't to ,-:n i~clnr!i_:l~ abseL',rC\ti~. 

of :(amer~ '.:""C:J.ctices, cO:lsul tat:!.on witl: tI'er:: concerni~:", tlleir r.ee~s 
r2;::.::r.1in:: Gch~f;.".lc ?-:'.c1. rat::!s 0:: T~"tcr r.eli",=~! anc asr;crtair.:.n!,; uhat t::rr-e 
'J:\: zt:-uctu::(:!~ cr':! n2e(1.e·~ to ~.::::::::i::;t:;t:c~ :i.n ryrov:!.,:in, ~r:t!H41ble riistrit_,'.!tion 
of Tmi:~t'. :'0 :!.ll:.1str.:lte the l.:>::::t '1ci!l.t, in O!l.e c~ t!:e ~icV c;';m!_~ls 
:t:.-.!3rcct:?d; t11~ r:;c~onci1li!.it:· of. ":i'3t!,!~.ut:L"!.r p:".ter .r:rlm t!!e :!.el-! c~2.~.!'.;!l 
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hac! been turner1 over to t~H! farners ar..d they harJ r.acidec'. to allow P.I!..1al flO'07 

to all 2() user:::. The [.:!::T:cr::: at the hea~ of the chennel carte an~! 
c~\:'lainc('. that farr.:ers on the r'm:rnstrea'"1 aha:mel :!a(~ 1,rckan out a 
structure ~hic~1 :lase it il:posci!:lc [or h:L"l to ~'tet the share of Tmter to 
u~lich he ~·!as 2.cccstOL'.':!cl . ::ron the c~annel. 0~se!"Vation of. t~le flotl to r.is 
fielc. indicatec. (':0 :;ersons ?racticeci in measurb.~~ T!Tater flOHS) th:lt !1e 
ua::: taldn~ !'lore tlc<:"T! lC'~ of t~:.e c!~annel flOH. In~pection of a rlrain belm·T 

his fRrtil shou~cl. that nost of his mlter Has spillin: from his r-addies :I.nto 
that crain, frOI!\ uhich it coul.:lnot '::e recoveree. by dCT7nstreaM users af 
that ridd channel. recau Ge 0::': the lack of r:!eanurinp, device at this outJ.et, 
this famer Hho T7as ta!dn~ L'.ore than tpice !U.s sh.:lre of the t·T~"-ter, !:eJ.t 
sincerely th<!t he Tras bein~ der-rive,1. Sir."!?le r}e~sureI!:ent structures uill 
not alone assure et;uitable d:!.stril.,ution, Gut t~e:T are ec~ent:ial to er~uit<,-ble 
distribution and consequently this activity of the project should be 
accelerated.· 

c. I'.eccmnendntions 

The policy and actual practice of the t'!)Z and famers should ~e 
~~cteroinecl T..n.th rer;ard to distr:tbution of uater frat:! t!'.e f~.el·-l. channel:::. 
If, as indicated in the cur-.:'cnt practice, the d:!.strihution :J.s to be 
~a2erl by the farmero, consultations with the farMers anc ~ensure~c~t~ 
of flow into end from fielC chan.'1el::: shouIr. be !.niti,1tcC'.. Feet:fnr;s pith 
:::amers served by ':! ~ielr{ channel nhould be or~anizeti t'lrour,!! t!1C <:"~o:!.ntecl. 
fern le.tt.r:ers. The Durpose of suc!"! rc!cctinss s!10uld be for the farnerr.\ to 
jointly di!;cuss the T)roblel!ls of distri11.!tic!) 0: "eter [roC! their £'iel~: 

channel a!; they ":!erccive the.'1, to Give the.o:1 info~.1tion collected on actual 
flou raten in thei:.:- synte!~: and to discuss !'ot,'.tionn1. sche(!ules = usifl" I:he 
:::tructure!; currer!tly in ::laca llhich oculd serve t!:air nee:"s :>.nc fac:i.l~.':i1te 

e~uita!Jle r:1.~.stl·:.·~,gt::on. If there are in,~icC!.tions of D.~ecG flit" ot11er t~mes 
of str..lctur~G (for: inst~!'.ce to e~1J;.t2.!.>ly r-artit:!.on constc,nt :::~.or·!) s'.!.::: 
str.uctures s:-:'oul;} l:~ co~ ... struci:cd an c.c~lonst-;.-.:!.tionf, 8::: ·::il:C =esc:,.rc~~o:.n-n 

chC1~nel. 3n',3~-:1.!.~~t .~cr~·:l!'"~~~ shoulc'l. ~~ held :'a ~31r tr~,~n j:lo;~:!.,-~C on a t'\1.:l:! 
oE act:f..on to :30!VO ;:~.l~::'r ,!,".-ro~J:e.."ls. 5c!lcic ;l3!.Je~:.~c of 3t'C!-.. ? :·I~.'l-:" ~ho;:.lr! 

irl.'-l .... \.~e~ (~:' ~'pf"r..;("'\n of ~.E~~~t;~~r, to the fart:'.Gr lC:lr.'.:!" .:l!1r1 c~::-~~.t!'::c"}t b~7 

the "'::!"",cr-::; ~I) St!:'~ort these J."'!a-1ers in t~e c18::!:lin-:: 2::".C ,.,'"!inl":~nc.nc~ CO 

t:1e G:"3·;':~':"1 .=l!l(: in s:l~ctioL!s ~:~a:'.nst ; ~Z"c~ ric:er!t ;l.'!.d iI1_..Ji~'\,,,:t~1..~p.13 "'i"~~O :lC1!.ta.~e 
tl,e sys' ~'1 or t:~,~ it i.IT"!ron '3·:1y ;:0 oi.taLl "'or~ then t11e:l.:, s".C:r.~) (:') il cu:-Tlit~ 

!l!ent by t~e :i'2!':'e:.:" :0 ('0 the l'::~vr ~:r:·/clv.-=c· (~) ;:. c~it:"'·: ..... t ':;;; th.~ 
rc:c~~-=ch ;!r"~'~ct r,::!~r·~ae~1t?L:I:re to ft:rni:;~i.. ~ct 2.S ~n ;::r-';::.t:-ator, ;'.:1:' '~ 
:1.eet::cd; :0 Llo(lf.Zy i_~l'! -:!·~:'sti:~~ stl.~lct'!re~ ':0 ZecP it:.?ta t~.2 ,le:::ire'{ "::'3 t· . . :!.
bution: (I:) n ~cl,~:'·:2.-: :::cr tI~-c: m~rove""ent ~C(:i~7iti~.:;. ~.~ rs:;~~.rr.!, .... :-oj ::..ct 
should ."" ssist nnd or :;e,-"vc t:'.,:1 f:!!":"!ers 1.:1 t~3 :!r~J.c~en.~ati(1n of t:hic .. ~ -: ,~n. 

~.eCOi.."··~S LihlJ'..!l:.~ :':e ::SI'lt 0': !..'r:.s~p.rl~ ~'!.eS'!lr(";.rl~n~~ ~11~.1~;lS; r!5~:;c.:u~~:,.onf. '! 

ceetin~s:. i:1-:---::")"i~!""'e":'';.: :.ct~:'l~_ticn., c~st~: :,:.'ro':J.2::-'.S,; ~;e:-2:"1_t~· .:!TI'_~. 1~sD0n£ 

learnp-~. to (:ocu~e~t t~1'::'3 ca~"'; 1-.i . .3tcr:;r 0·;: :':"'.r?i'tinr .. t~e ~iel::l ~h;:1~:::~2. 

d~l:''''~r:,'' sy~t~. a.J.~~ 7.tC E:t~.!ctures t'J f:~c:!.li~ntc r~~.C)).;:i:ution~.z t~e ":--.:ter. 
~everal sUCCC~3i'V2. cr.ce ~ ~isto!":!.es !"'1.a:" }~e ne~!!~~ tc ref.ir:.c t~.e ~ .. ~tc ~:_Q~ 

~roc::!dures ior =.e<ll:"n[: !:rit~. thp. ~a17""'.erG e.n(~ :.r'er.tify;in;: f:~le typ~s:;"2 

gtruct~lrcs u'·~ich G::!,"'~ t~e ~e.rr.er3 :'est. 

T~·m !lost .~ra~luat~ t'~"'e3 0:: resee.rchers ~·Ti!l b~ neerlerl. One -;t:oulc 
be !ls!lociate(: ~·Tith t'~e :cor!o~ic~ and :x1;~sior.. D::1p<:.r.recr.t at ?'.lst !"'r~3"..!:!.te 

In3t:!.tute of f_~r~.culture an;:f t!J.e· 0Mei- with the }r:ricu:!. turd r.nr.!neeri.n~ ::er
artI!lent. 
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Their studies s!~o'.!lc: be closely coordinctcCl.: bot" attendin~ the 
in:!.ticl ::aetin~5 nit:] t~e fC'.rn.ers. !he e~p:ineer shoulc co~e to t\lese 
I!:eetin~s ~1ith <l clen!' uncerstc'.Ucinl': of the ·.~esi~ 2nc ~la:!ne:: ·~.ethoc.. of 
operation of e:dsti!l~ ::trectur:!s, obtainee! frOT!l tl-:.c :TJ:? en:>:ineers anc a 
broad ~.cqu2.intl!!lce pit',. ot!ler t~,:,es of structt!res that cou2.c.: ~,e '.1ser. .• 
T:-res of rl.e!.ivery c~~an!lels, struct:.:res e.n:-I rotations to be con:::ic.ered could 
inclu~e: 

1. T:~e rr(?scr.t otructur21 syoteo pith rl)tetions 0esi~nerl to 
;>roviA.e ~mter to the famers at 0.5 cusecs for 12 hours ner 
T·Tee!~. Variations coulrl be: 1:'. !lours once every 7 -:a,.s. 

<5 hours o~ce ever; ?,!: ·:lays etc. 

2, Constant flOH of 0.85 cusec to eacl1 Earn 'lith I?ire outl~t!J .?,nr 

c!1.~c!·. structures such that the flop cannot he anpreciably 
increaser~ • These COUl,l be SUP::' I <Z1entecl. hy special sirhonr.: to 
bG ke!1t at the fc.reer leader~ 110!"l.e a!'.~ loaned to farners .rho 
had ret'!"lission to barrol·! tTater :rO"1 :1ei:'!lbou!'o N!lO didn; t 
nedc. :I.t .:md !lere ~r1llinr: to have their outlet 0 blocl:er. .. 

3. Const,,-r-.t floY' of l: .17 cusec s '7'- ~.c1..,. coul,~ ~e closed anel couln 
del1.ver to e2ch :are i~ rotaticn far 3;" hours/neel:, or tlrt:! 
l~ hour ~1eriocshreeI~. Siphons ,·rould ~)e iooued froM. tl1e f<lrn 
leac'.ers l;O~~ f.or le~e,l Dorrot7i:: f7 of '!ater. 

4. Cal:.brnte~ acj'lstatle ~C'tes ,,,dc~ c:m be cloGed 'J!' o~enerl 
C1.nd rle1iver r.easured rate~ of. pater zron a.~s to 0.5 cusec 
Theoe could be o:,er.1ted in any ~~.:n::'.er a~reerl unon !->y t!1e f a~ers. 

5. A chG!2!2e1. ',rit~ I".O :::'cf:co fro~ nl1~ch ~~ater ",:,u1--'. "2 ~<::"'1'.2'! to 
:a1T.'.('\1:S at tr:.eir 0~si~:1c.te'i lC'_.lt4.')!,,~ by rot:tt:i.n,:" 1lSE' 0:: 

1 :!r:,:c 0J: r:""1~!.1 1 ~~ .. ·""~ons ~ .. .:; I :e~i(! 2. •. ~ '!~~n J.)~; :! .. :: ~ ~.t"'~~ t"S? c.~si~::e~ 

:: r t::2 e:::i~"'2r, .'l~_:a!'t2d to s'=··'.s0~Cll :':=~/~S c:; -1 , ... al·.I:r'~~·"nt: ..... ·~ 
1:)' t:,~ ~'''~·.;.::1· 1:~;an2r. 

?~-:~ :=:-\-:~"-"".!·1. '''~11.!.'.~ CO!.l.!:"':",--:.tc.~ ~LlC. (.!v2.1t:[lt-: C!: ::.~-:!.! ! ... ·~~~ar(.::1 fl~~, 

{.it lea~t: '-':12: ':.::~:- '.!? ,'""\f e~c~: tY'!e cf r .i:let t~ t~ ..:cnsi('.e-:--c~.. 1 f,r.l.'; ~:~.ould 

be CC:'9i:_'UC:·.>_,..l :.t l':)c;>"'::ior~ ::1ere .-:-r-::lrys a~ i~.':~1:~ster! ::~C-"L;; ccuJe' cone 
to =>."-'; a::d ':'···~L[.":,'.:! !~.:." ::it' all of t~'.e~""'. un rl.'2Si""!!.~t2r~ da~,:"!j of i;~~ ;TC.~!~. 

Th1.~ ~~:,::"_~4.cc:: "7.)!1.:i ... :: -::-t~~.~_T'1;:;..t~ .:~.::.~.~ tl.~C c~':~~"1~1o"J.·-ccor..:·-;-"~t. j_~ t'11:::'_n~ --:.OT7 

:-1er-..sur~l:.e!"_·::J (:I!: ~.::"j ('.1'T ~nc: ot1~~fI(lT·~s ~Y"Ol~ t:~2 -~~_f.~l:.'. cI1!".n~.c.l .. 

1'h~ ~~:t~~~i..o~~· pconcr..i:+: '''l'o~..!l~ t ... ~ ... ~ the l2:~i in :!l'~:'~O: c~~~::~c~: Tr:' t~~ 
the f::]'l:2eTG ~.:".,.1 ;:nr" J_e:lr:\~rG. ~~e e}~tc'i.:''':;~C~ e~ono:~"".st ....... - :.~Lf"'~.!""_:.:..-::" TT0ul(1 

jo;.ntly cr.~".:'.~': 1'8:1C:~ cS <'.r.d cost r::ltio~ 3P'(1 :"Ircse!1~_ ~" ~r.' ~'J l:~le ~:'1rr-"':'s ?"rt 
~.7ct!l .. d rc··assc.::..; t~::::!r:·"'! ~":t:c.~ 2::L.:~' C!?S(~ !~i~tor:/' ~T:;J.!", cc'''.-· !.~t:: ... , ~~; =:·~t~!lsio~ 
'!,1crGO!l ~!cul': ~ .. ·:-t)r!·..!c~ ~.r: e"'.~ici~nf.: nlan ~o:- T~cl~in~ :;. "":'"I.~""'~ 0J:'n·.ct-.i~r' f,:,:, 

e~uit~~l~ ar-~~' t~::~~2.;r c::';:;t.-";4 ~.!tior~ o( !"heir ~i.~ld ~h:lnr".el ".rf~ter, '':!ie 
~11[!::'nee~ T70"1 ~ ;-ro-i'.lc ~ a set o~ ~')ec:!.:ic.~'::!.0~3 fn ... an,..l ·.:,erfomn...~c", ·i<'tP.. O':l 

st:.."Uct"J.reo ~7~ic~; Z;:r:'~:::T 'f;:-::! .:It-.l~ t~ llze to "istrib'l;:e ·~2.te,= t.., +:~?:!.T 
s2tiz:actio~ o~ f~~l~ ch~'n:lG. 

15 



5. A. 3n eciAl ~tudia&: 

a. ~rOrre::ls 

A surley 0::: cro!, !/rouuctiOll aIle! Hater Man~~ecent i!~acticeG is 
une!eruay ~onr. farr:'ers nne! it! the vicinity oE the research farns. The 
post crac..uates1.!i.'"Veyor: ~·rlll :!se the :Ln£orn~tion as ::\ tcesis in t!!e 
fiaparment ~f !:conosicc nne. ~,xtens:':on at t!!e ..,rI!. .. 

The ;t1rve~'or. ~ -r. ~arllnaratne r-al!~.a £ounc! that t~e W'tlter ~1as not 
bein~ delivered to :Z~l:'!"lers on the rotationll.l 1lc'1e(l.ule ori~:I.nall:! or~anize~ 
by the :'DJ. !,:,~ctenrl> res~o!11lib:!'J.:lt~7 f.or cistr:t~t~tion i::; left to the leader 
rarmer, t-r.10 nor:.tally is not able to achie',e orc.erJy or e.~uit:.ble rlistri
bution. A cO!'1!':lonl~7 oc.currir:z, situ.:!tiOl.'l is for post farner::; on t~!e to~ end 
ot the fiele! channel to be tru~inG a ~~ll strc~ that is ~ore than their 
share, ~rlth faroers on the bottOl"!'.::nd reccivin~ !mll.ller stre2.!!lS or none at 
all. S<T.Ie of t!1e farners contacted re!,o~ter:l. that they like t!1e neT, systen 
better than the 011 one. ~ip'T',Hicantly, fC',!"!"'s -".t the hott!Y.!l en·~ ~7hich 
have heen acandonarl haC no s?okemcen. In anot!1er area n f amer s<d~ tl,.at 
the famer::; Ot! ~is c!!annel r.ad not been able to arrive at ~ rotation 
schedule acceptable to illl conccrnerl.. Social conflict l!aS extreI:le anc 
Ilhydcal conflict occurred rr~C!uently over t!1e u<!.ter. ~le sai;;, t~e? 'Jould 
t-1elcoI:".e an 1!)~ officer to hell" theM set '.l~ a cist!.·Uution SC!lerl'lle. 

:·r. Bandars !iurvey i~ ~rocluc:f.n~ f~cts 2.l~out the far.:ler5 '·tlic~ pill 
llelp clr:!:ine their ::--t"obl&ls. The extrer.te partionil".~ of the uater oaric it::; 
measureMent ~r.!.!::: t':e C'.vailahle flumes extrenely Qifficult. Consequentl:, 
the pro.1(?ct r!i~ectnr and his fare nana~er h<'.ve constructer1. ori~~.ce rlates 
vhich can Le use':' T.!it~ ... a sat of tablps devclo~cc. by Fr. ~7. :'!'e:'Vll:tr.1ar ':If 
USAI:' to c!eternine flo~7 rf.\tes rlotm to D.C!)1 cusccs frOt:! head less ~'1as':.rer..ents 

ucr~5S these rl~tes. 

The data fro!" ;:r. ~anr!a's ilurvey has not yet been ~valuatecl. 
r~ouever, his ent:,u!iiasn a.'1d hard l'lor!~ and t~e ;,o!iit~.ve attitut!e of the 
pelf. M.rector and staff in this and other ~.epart:t!!ents already inrlicate that 
this can be a ~oo(~ avenue ~or investi~: the ~rant research func's to 
achieve project objectives. 

It f.s rec~cn~c::! that acldition<!.l "'('!s~p.rc~ AS5ist2ntshi1"s sir!:'_l~::, 

to the one no'1 heIr. i.:~' '~r. r':!runar!ltne ~ar:::'a ~e instit1.!t~r. Tdth the T?".L'':. 
it: the activity C'.re~s indic~tec in the follc)U{.~~ table. In th::l.s Sa!:lS 
table t~e revie~·Ter outlines h:l s estwa':e of t!1e r1e-:;ree to "!iich ori, ..:..=,..!ll; 
,13I1nea act:'vities of the ~roject ~ave been cDqllei:e .. l •• ~S :"'" ... :' >:~'1! :I.r!. 

the tabla, t!1C r~cot'!"en.!ec! "csear.:h Ass:l.stCl!'tshi:, ~'to !." ... ~... '_c?r,f'.~~ to 
supplenent those areC'.s b. wt:ich pro~reaa is hehin(1 :;c! .2""'. ~. 

The research r~col":,,,en(:ed for these Post: "rec!uate :-'.;~ :!pi."ch Assist<!nts 
are listed in sections n, _ ~ E and F. 
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J...ct:!.vitie~ (::,1 <l.nnec' j.n 

Ori0inal P~oiect) 

(l+7.) Eethol~l:l 0:7 Lmld :;:'ra:?~ration .(. 
levclin~ 

(3) :~ethods of Irri3ation ':: 
T.:'r:lina~e 

(4) Crop ~ Soil 12: Fater ~' ·ar..a~er.'eI'_t 

(5) DeI'lonstret:l.o~ ,~ ~rai..'1in~ 

(C·) nater :alance 

(7) f,truetures 05, !;·e<.',surenent 

c. A. Contr~etor Perfo~anee: 

~esearc~ A~sistant3 

~ro"osec. in ~erts. of 

f'.;.r. 
r'!"tt'Pr" I. , 

1 

1 

2 

Econ. Ii: 
E:?:ten. Soils 

1 

1 1 

1 1 

a. Suitel:.ilitv of Personnel .for J'roieet !Teeds 

Esti.Maten 
f:-2sent 
~o~!,lp.tion 

:_ct~_ "ity 

r;o~1 

l:.n~ 

50? 

la" 
(' 

?(y~ 

(i) r.eor~e ~~nierim, land leveler and a?rlie~ en?ineer ',!as no~ 
effacttve in pla.'1ninf, data ta!t:in~ or uritin~ up researc:~ 
results. P.oHever, he die'. heIr the rSL rerso~nel 3et the proj ~.;t 
startec. 1-y dcs:l.~in~ ilnci builc1nr;: seraners tine nuttin~ to~et~!e4 
ot~1er el"!uipnent that eoulcl, be uce1 until the ne'" e,!ui;>1"'!ent 
arrive~l. ~~is !'.nouled?;e of equipment ~rns eapeciall', :1elnful 
in the :!.niUal atages of la~'inr out the l.:!na a.-vi :>re~arin~ :!t 

of 

for eultiv~tion. ~~e rlannerl r1nd su"crviserl• the levelin~ of the 
r:.ajor~_t;T of the fat':",l:l e.nc co-authore~ t!1e bulletin 00 lan(~ 

lcvelillf. Illness causer!. h:ir. to as!:. for temiT'.ation of his 
contract si:r :.1CJntr.s enrly. Considerin~ needs foreseen at t~e . ~~:ol 
onset of the !,roj ect; !1:tS suitability for those neads Has ?:ood. 

(it) Joanne T. :~ale ~·rns recruited i~ res!,onse to a neet:! ~ rerceive~ 
by the ,roject director a.n~ ,-:.C. Hif:ein, a short-term consult~nt· 
for helr- in or~anizinc, ~lann1r.g. data tru~in~ and ~ssistio~ i~ 
~~ite u~ of. the I'roj ect. She i3 "0 t,~ronomist 17ith consi(;~,...,l.' '..: 
traininp. anc! exnerience in crop proriuc;cion t'esearc!1 and fa("'c' ",'':' 
includin~ uater M.:1.napement involved t!H:!rein. Pi~ce 'ler ar: ' . .::_ 
there hat; been ~Or:le ··ttscussion concerninr. her 12t; .. ,:Jf suf!: '.::::i.~:.,t 
e~ertise in hydrolop,y. Tlo'torever, she has ~o~e " ,,:oc' j cb of 
~lhat cbe ,,!~.s brou:-ht here to rlo. The fa~ IT' "'-,r" -:: _:,;, ':·"!c:scf! 
special a:,~rec::fation for her hel!, in orpani;:<~1~~ c'~i;..- ~at<l 
collect~.on nnd ~at!l checl--.inr. systen. 
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(iii) e.G. T1i~~in, on a short··terT'! a~sif,!Irlent to heb l·rrite un tIle 
r~1·orts ;:or I?7S-·n aeasons anal:rzer1 the collecter1. tiata ancl 
fou=.r.1. it to be. u~r?liab!.e. ':hi~ -:indinf: thou~'~ ne,,:ative in 
natur~ helred correct th~ ~itu~tio~. 

(iv) J?c!~ S~7.::~?:erty hel",p.r: train T'r. i?ernnndo and or::-2::!.izet1. tba 
.!.eve.!:I.!': 0;: l:. of the r1enonstr;:ttio~ ':a!""~:;. Th~ rro.~ ect r'ersonnel 
pere :::~;rorahly :'n-i~reofleri ~7itZl his efforts to r;et these jobs 
tlone nne". ~et the relntef erJ,uiDC".ent into o!,erat:f.n~ condition. 

In zener.:'.l ~ the:: contr':=.ctor has [lrovided ~e.rsonnel Hho Here not the 
::lost outota:ldi!".~ ~!! tl:eir fields, but ~·1ere cor":'etent in the areas for ·m:!.c.~ 
assistance T'1~S re~'uested. 

b. ::'elations ·ritl, the roveI"!l...~ent of ~ri T.anl~a 

A tide of seE confidence has been ris5.!l3 in the encineers ane: 
Scientists of this ;-roj Fact: as ~·!ell as in Sri Lnnb .. aB a ii10le. T!1e 
clt\velo:,in~ attituc~e is that t!ley have learned t!1(~ necess<'.ry ~rocedures anti 
have n deoirc to b~ on their Oml pith anI:" occasionnl assistance ~roI". 
expatriate advisors :'n the J;lanning and C'.nal~raes of ;.:he ~ro.i ects. This rtoes 
not arrear to be a s~ecific reaction to Colemonics nerfo~ance, but involves a 
;,Jerce!"tion on t!:c :,art of the host country scientists that the experts 
provicie('1 by T-"or3i-::;n AII' ~:..:or.ra!".s arc cenerally avcra::re acUity researchers 
and engineers back in the developed country of orir,in. Th~y conclude tl:at 
availahle fu::!'.1.in~ ca.'! ~o l!!uch f.urther if the~! C<l..T1 use in-country advisors. 

7. A. GSL Sup!:ort of the Pr01ect~ 

Official su,~ort of the )roject by tdrninistrators in the Irri~ation 
Depart!:1ent and the !·!ahm·7eli Deve!orment ~oarc is stro!1:-'. In f C'.ct, uhen 
one line offici.:ll ~·]as aske~ if he thouf,ht t!:1s r-roject ShOl1lcl continue) he 
repli~d "T:,e :r'rnJ ect uill conti:lUe! Its o!Jj ectives pere de5i~ed by the 
08L sc:f.entir.ts to £ill SL neeGs and the r,r.L Hill ~ro'ride funds for its 
continuance. The decis!c;'l to be ~ade io only ,.r'lether USAI!:' is willin~ to 
help so our obj cctivec can be reached !!lore Cluicl:ly. ,. 

The ~ircctor of A~riculture nas also ~ositive about the project. TThen 
asked ~met~er it should be in the A~riculture ~e,art~ent, he replied 
~:It TJill be more I!ffactive in t~e ~ToTI Nhere t~ey do not have as much rer! ta!le. 
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