35300420/ o

'ID TERY EVALUATION nEFORT

(BY .0, ILTER, USDA CCPSULTAIT)

OF TRE
ON FAPI. TTATER MNANAGTIFEWMT PLEFAPCH PROJECT
(FALAMTUTTIVA)
'"ICH! IS FUNDED BY
THE IPRICATION DEDPARTINMINT

TIE [TAIIAVELI DTVELOPHENT BCATD

AlD

THE UNITED STATDLS AGENICY FOR INTEPMATIONAL DEVELOPIENT


http:CMi~SULT.Ar

SULZARY

Status of TFindings and Budret

The research farms have been terraced, leveled or graded and are
being irrigated using various methods to determine the efficiencies of
the leveling and irripation systems and the degree to which they
facilitate pocd coop production.

The ceneral purpose of this project is to incrzase crop production
ner unit of water used. A vital specific coal is to develop an economn~
ically attractive alternative to paddy rice on 2ed Browm Earths. where
hiph paddy infiltration and bund leakape rates are now allowingz the major
part of the irrigation and rain water to go to the drains. Dlasults to
date indicate that upland crops including chillies, cotton. groundnuts
and particularly soyabeans grown on sloped furrowed terraces can provide
this alterriative. Soyabeans have been showm to produce good yields
durinn both VYala and !iaha seasons, being more tolerant than the other
upland crops tested to high water tables that accompany !iaha monsoons.

Hizh water tables which senerally reduce upland ctop yilelds are
common on Red Browm Earths. even on the research farmsgs. generally being
fed from rice paddies in adjacent portions of the hydrologic unit.

tiost of the crop production~tvater manacscment findings need the
replication that anmother year will bring tefore they are ready for the
demonstration and training phase. The primary demonstratiom and training
efforts to date are the farm itself and a manual titled - Leveling Small

farms in 3ench Terraces.  This manual needs to be published immediately.

Of the oripinal $ 300 000 USAID erant. $ 439 000 has been spent
or committed, leaving a total of $§ 322,000 to be spent. This includes
$ 117,000 for Technical Assistance, $ 25 000 for Cormmodities § 27 000
for Special Studies and $ 90,000 for training., Transfers of up to 3072
of the amounts designated in these categories can be made in response to
neads perceived by the project director wvithout acking for USAID amehdment
of the budget and Agreement.

Estimates of the extent of completion of the planned activities are
given in the following table:

Activities Planned 7 Completion
(1+2) iiethods of Land preparation & Land leveling 60%
(3) liethods of Irrisation and Drainane 402
(4) Crop. Soil and 'ater l‘anarement 507
(5) Demonstration and Training 102
(6) Tlater Balance 0%
(7) Structures & Water !lieasurement 20%




Conclusions

(1)

(2)

(3)

(4)

(5)

Since about 60Z of the 5-year project period has elapsed, it is
apparent that substantial additional effort must be made in
activity areas 5, 6 and 7. if the oripinal objectives are to bhe
achieved.

The primary constraint on the project to date has been a
deficiency in numbers of trained permanent CSL staff who are
needed to take and analyze the larce amount of data and make the
farmer contacts essential to achievement of the project poals.

Discussions with Mahaweli Irripation Department and Agriculture
Department administrators indicate that the benefits that would
accompany attainments of the objectives of this project are even
morae apparent today. than when the project was written. Consequently.
the objectivus must 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 using present resources to achieve
the objectives more rapidly.

One of the most critical needs i3 for rasearchers to take ideas,
techniques and equipment which can facilitate water management to
the farmers and find vhich of them are most helpful to the farmer
and best adapted to the farmers resource pogitions and social pat-
terns on the field channels. Integrating the farmers and technology
and studying the reactions and benefits to identify the best
combinations 1a a necessary part of this research. !‘eans must be
found to get more researchers into the field where they can brinr
about this integration.

Subsurface transfer of water from adjacent areas is cften a major
factor affecting water table heiehts and crop production on the
research farms and in other areas where upland crops should be c~rown.
Hydraulic conductivities of subsurface layers are needed to predict
these effects. To identify notentials for improving existing water
management, and estimate the cost and benefits of attaining thoge
potantials, more information is needed on how rch of the rain and
irrigacion water is reaching the draing and howv it gets there.

Recommendations

(1)

ote:

In addition to the farm manager, two researchers on permanent
appointments should be assigned to the project and stationed at
Yalankuttiya. One should be given responsibilities for obtaining
and analyzing data on irrigation and drainapge trials, lax leveling
and soil nreparation studies and water measurement determinations.
The other should be civen responsibility for crop-soil water
management studies on the research farns. Departments within the
PGIA with which the research assistant nrograms would be developed
are indicated in the following table:

ept—

USAID has commented that a greater cormitment 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~
ment of the project objectives on which the activities are
currently behind schedule. This should be done primarily by
hiring persorg with the Irrication Department or the ilahaweli
Development Doard. Research Ass’istanships from the USAID Grant
and funds should be awarded to those who neet the academic require~
ments of the Tost Graduate Institute of Agriculture. for worlk on
specific research programs desimmated by the Project Director which
with which the research prosrams would be develoned are indicated
in the following table-

Research Assistants
Proposed Departments of

Agr Lcon &
Activities Planned Eanprp. Extension Soils
Methods of Irrigation and Drainage 1
Demonstration and training 1 1 1
ater Dalance 1 1l 1
Structures and Heasurement 1 1

3) The project should be extended for an additional year (& total) to
allow attainment of objectives. Current USAID funding should be
used to cover the costs of the approved items during this additional
year as far as possible. If additional funds are needed, they
should be requested before January 1, 1922.

4)  Since the nrogram will be expanded substantially. the Project

’ Mrector will have many moraz contacts to make, more coordinating to
do, more planning. more analysis of data and report writing. To
help the project director achieve these goals it is recommended that
vhen the former director returns the two mem both work on the
project. If the previous director does not return,- thes current
director will need additional help. It 1is doubtful that the quality
of the work can be maintained at an acceptable lewvel without a long-~
term expatriate advisor unless this equivalent input is obtained
from within country.

5) Short-term expatriate advisors with backgrounds in hydrolosy,
irrication enpgineering and extension should be brought in to hel»
these nrorrams if adequate advisors cannot be obtained from within
the country.

6) To allow the nroject staff adequate tinme to obtain the best imputs
(such as crop varieties weed control chemicals. etc.) and to plant
on early schedules. the planning meeting should be held at least
60 days before the anticipated first planting date.

i1



APPENDIX TO TVALUATIOK AN NECCTT IRTTATION DETORT®

Training. !eetine Attendance and Study Tours

Additional persons with advanced training in On-Farm Vater
Yanasrement are needed in 5ri Lanka. Consequently, it is proposed
that tvo nersons be sent overseas for traininz at imstitutions such
as the Asian Institute of Technolony (Bangkok). the University of
Hawaii, or Colorado State University., r. '1.J.X.U. Manjit, should
be considered as one of the two candidates, with identification of
personnel and timine of trainine to depend on when. and how many of
the needed nersonnel can be assigned to the nroject.

The most Aaccurate and reproducible means for measuring water
content of Upland Soils is the neutron probe. Three of these are
available in the country, but pnly one of the three is working. A
USAID-initiated training nrogram for Dr. Osman Tadl of Sudan has
heen develoned to help him become proficient in the calibration,
operation, repair and maintenance of neutron probes. This program
will involve approximately a week at the manufacturers (Trolexers)
plant in North Carolina and about a month during the irrigation
season (about July 1931) at the Cnale Piver Conservation Pesearch
Center in Twin Talls, Idaho where these probes are in constant use
in irrigation research studies. 'later managenent research in Sri Lanka
would benefit by having two persons join Dr. Fadl in this training.
Froposed participants are '’, Cunasekere and A.C. Rarel.

If the International Farm Hater !'anarement 3ymposiun 1is held
in Pakistan durins 1701 as proposed. the Project Nirector should
participate. It would be Leneficial if ir. Lyvers could contact
lr. i, lohamed Ashraf in VAFDA and/or lir. liushtaq Gill in the Punjab
On Farm Water Vanarement T'rogram or !'r. Yango in the lational I'rozram
to determine the status of that symposium., and if it will be held, to
suggeest that the project diractor and one other person be selected
to renort on this project. Additional personnel (2-3 people) should
also be sent for the UCAID sponsored !ater Manapement Project,
nrimarily being implemented in Cal QOya.

I'stimated Costs of these items are-

Tw7o, two-year training nrocrams at the !I.Cc. level
@ $§ 22,000 each $ 44,300

Two, six-week training proerams for ileutron "robe
use in research $ 11,902

Attendance of two persons at the International
Symposium in Pakistan $§ 3220

* Prepared in consultation with Project Diractor :ziter the: Stwering
Commnittee Revievw.

iv



Alvigers

It 1s recormensded that when qualified consultants are available
in country, that they be used and that rates be paid for their
consultation, which are in line with these naid for comsultants in

the nrivate sector.

It 1s anticipated that durine the three remaining years
(2 nlanned nlus 1 proposed) there w711l be need for advisers in the

subject matter areas of
Irrigation Water ‘ieasurement & Field Structures

Extension and ¥armer Organization

Effects of Birh "ater Tables on “edox Potentials.

Rhizobia and Crop Froduction
Lydrology

Land Levelling and Soil “reparation

(5 months)

(3 months)

(2 nonths)
(2 months)

(3 monchs)

These advisers should generally narticipate in the planning,
initiation and trainineg stape and then come acain during the final

data takinrs. analysis and of results stage.



EVALUATION OF THE I'AFAUCLI ON-FAR" WATED 'IAMACFITHT PROJECT

(AT PALANTUTTIYA~FALATIEVA)

1. Project Participants, Inception and Funding:

This project was initiated by the Land Use Nivision of the Irri-
gation Department and !fahawelil Development Board of Sri Lanka in the last
quarter of 1977. Chemonics International Consulting Div?:ion of
Chemonics Tndustries contracted with the GSL on June 21, 1978 to provide
the services of a field team consisting of long and short-term experts to
provide technical assistance to the GSL, throurh the ifahaweli Development
Board and the Cepartment of Irrigation to assist in the planning and
implementation of this project. Funding for this nroject included a TSAID
grant for $200,000. This grant pays for the expatriate advisors, vehicles,
farm equipment, rescarch equipment, books and publications, training and
sclentific visits, spare parts and “special studies."” Funding for local
personnel, buildings, equipment operations, and miscellaneous is provided
by the Covermment of Sri Lanl:a throuch the Irrication Department and the
Mahaweli Develonmment Toard. The major input in conception of this project
came from the CFL scientists, with assistance from NSAID wvater managerent
specialists from what is now the Develonmment Support Dureau.

2. Problem Definition,Rasic Assurmtion and Justification:

Analyses of the nations raesources have shown that the amount of
water available cannot supwly the available land with irrigation at the
rate at which water is supnlied to existing irriration systems. Only a
small portion of the water supplied to these svstems is consumptively
used in evapotranspiration by the crcns. The remainder passes through
the system, along with runoff from rains, via surface and subsurface
drainage. In many cases this drainape water is caughit by tanks and other
structures and used as part or all of the surply for other dovnstream
systems. In other cases it is lost by flow to the sea.

The high nroportion of the irrigation water coing to the drains is
a result of water flowing through bunds by leakage or deliberate spilling
(surface flow) or nercolating dom thru the soil (subsurface flow). Both
of these factors are intensified wvhere naddy rice is grovm on Ped Brown
Sarth soils which generally occupy the upner portions of the landscape
wvhere elevation differences between fields are relatively larpe and which
have relatively high permeabilities comparable to the Low Fumic Gley soils.
Use of RDL soils for paddy rice also brings the water table to the soil
surface and thereby eleminates thelr capacity to sorb and hold monsoon
rains in the soil profile. Consequently when the bunds are leaky, most
of the monsoon rainfall joins most of the irrization water in the drairs.

Farmers on the Red Rrovm Farths are cormonly at or near the heads
of the irrigation field channels where they physically have first access
to the water supply. These soils have the preatest potential for water
loss through the bunds and through downward percolation. The farmer
could reduce this locs by better bund maintenance and puddling of his
soils. However, he faces the temptation of tal'ing more than his share of
the water to avoid this extra worl:. The fact that he commonly succumbs to
this temptation is evident by the common lacl: of water for farmers at the



tall ends of these field channels.

Strict and enforced rotation of water among field cl.annel users
could reduce the inequity of this water distribution. This enforcement
vould be expensive to the Govermment in terr- of salaries for officers
to police the outlets and the inevitahle resentment that the farmers om
the Ded Browm Earths at the head of the channel would develop toward
these officers and the Government which they represent. On the other
hand, the existing system is also expensive In terms of conflict between
farmers at the head and tail ends of the channels, lost production at the
tail ends and losing a major portion of the highly valuable Mahaweli
system water so that substantial nortions of the nlanned commanded area
will be chronically short of water.

An engineecring solution to this problem would be to recover more of
the drain water through the construction of more structures and pumping .
systems and providzs this through pipes or othar conduits to the tail end
farmers. This can be done in many cases, but is not a ceneral solution.

The basic obiactive of the ifahaweli nroiect 1s to allow the country
to become self sufficient in its food and fiber needs. In the case of rice
this goal is near attaimment. Yowever, in the cases of sugar, cottocn and
additional protein (e.g. ground nuts and sova bean) only a small fraction
of the country's needs are produiced. These needs involve upland crops,
suited to the Ped Brown Earths. In zeneral they have economic return
potentials vhich exceed that of paddy rice,.

The basic assumntion of this project is that if the farmers can be
helped to realifze the hich cconomic returns from these unland crons, the
followingz benefits will be achieved:

1. The farmers will voluntarily chanpe from nrowing naddy rice to
crovinn these higher value crops on the Red Browm Farths.

2. Watsr use on the Ped Browvn Earth soils, will be substantially
reduced.

3. Tarmers at the tail ends of the field channels will receilve
more wa‘er and increasa their crop production.

4, Incoues of all farmers will incrzase substantially.

5. The cost of food and fiber imnorts rrill he substantially
decreased.

6. Conflicts betueen farmers and the tetween farmers and

Government will be reduced.

3. Project Purnose and Expected Activities: (basically as per original
and amended project descriptions)

7ith the substantial potential benefits described above as the
objective, the nroject was designed to. develop water delivery systems
and schedules: land layout and levelinp and associated irrigation and



drainage techniques: weed control and fertilization programs and
identify croo species and varieties to help farmers on the Fed Rrown
Earths to achieve those economic raturns. Desires on the part of many
farmers to grow their own food requires that cultural nractices to
achieve good yields of unland rice also be developed if naddy rice on
the Red Brown Earths is to be avoided on a voluntary hasis.

The results will be apnlicable to both new irrisation projects and
rehabilitation of older ones. Specifically the nroject consists of an
“experimental farm’ of about 50 acres and adjacent ‘demonstration ~rea’’
occupled by 2.5 acre farmers in the Halarera zrca where the following acti-
vities will first be tasted and demonstrates and then carried out in
[{ahaweld.

1. liethods of land nreparation: Thic will include ungraded,
contour, bench and flat cerraces. Various methods of
conetrnciion will be fried to det=ymine the economics
and derv2e :f precicion obtainable.

2. Land lavaling: Small s01l zcrap~rs and land planes
(both tractor Ar2m and those pullad h» bulloeks) will
be built o used to level ilhe axnericental Farm and
farmerc' land in tha deronstration unft, ‘rechniques
and proredrras developed will be ze-licated, at least
on a pllot btasis, 'n the '"ahaweli ar2a.

3. ilethondz of Irrigatien: Various tyncs of furrows, basins
and furrow-izsin svstems will ke tasted to datermipe the
best ivoz2 of “rripation application syston to £it each
tyne cf terrac~ and cronminm nattarn,

4., Crop, S0il and Vater Haracorent: Ceombired rith £>2 testing
of methnds of Irrigstion, there :rill k2 an evaluati-a of
methods of nlantlag, weed control and irrircatic: reaquirements
[ad

for various croms,; esr2cially unland rice,

5. Demonstration and Traizine ‘coivities: The better terracing,
furrcvine and oiuer improved rateor napacement and irrigation
techninues learued on the ewperimental famm will be tried on
the dencmstraticn unit ith farmers and then in other areas
of Tvhaweli in farmers’ fields,

5. Tater RPalancz: A connlate water talanca study will be mede
of the distributary sarving the test areez.

7. Structures a2nd ‘easurement: Locally rmade structures and
neasurins devices rill be installed to evaluate their auality
as vater control and/or mecsuring devices.

3. Special Studies: Various tynes of crecial water management
and irripation ralated studies will be conducted by Sri Larnkan
institutions financed by this grant.
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4, Progress Fvalvation and Pecommendations on Ixpected Activities:

A. 1. & 2, Mettods of Land Prenaration and land Leveline

a. Progress

Procedures have been develoned and tested Zor formation of level
benched and craded benched terraces on the research farms and adjacent
farms. A manuscript has been prenared by Cr. ".D. Joshua and 7.D. Fnierim
titled "Leveling Small Tarms in Rench Terraces.” It 1is easily understood
and could be effectively used in trafnins TP officers enrmared in helping
farmers lay out and level their lands for irrication.

¥r. Fernmando has received on-the-iok-training in the construction
of these turraces on the four demonstration farms comnrleted to date from
Mr. Swaggerty and has also received overseas trainine which have given hinm
the ability to lay out farms and level additional terraces as needead.

Liritations of existing tuffalo and farm size tractor ecuirment in temms
of earth movine on dry soils were identified and outlined in a renort by
iir. Swagrerty. Earth moving efficiencies were low ard ecuirment darape
occurred frequently on the drv soils. A list of larpe size tractors and
equipment which could efficiently accomplish the needed earth moving was
prenared and earth povine vith this heavy ecuinment was estimated to cost
about Ps.2,000 ner acre.

b. Fvaluation

Proeress in this activity has heen substantial, About half of the
obiectives have been aschiecved. The larre size ecuirment pronosed by
Yr., Swageerty should Le considered by the *TI for accormlishing their
implementation nrorrarm. Fowever, its cost is heyond the funds available in
this research rroject.

c. Recommendations

(1) The manual titled 'Leveling Small Farms in Rench Terraces
should be nublished 22 soon as nossible. A training session should be
developed at Falaniuttiva for snecialists of the Asriculture Cxtension
Denartment wvhere thev can narticinate with *‘r. "ernando Iin the levelinr of
small farms as described in this manual. In the nrocess of leveling these
small faims, the relative efficiencies of Ary earth roviny should te
measured an- corpared to these In moving earth iIn rrater using equinment
developed bv and avallable to the nrofect and eauipment used by rarmers
for this purnose. A renort orn these evaluations should he made available
to the extension service. (2) A maior »~rooram of leveline farms should
not be initiated until the rasearch on tvres of irrication has reached a
point where the most desirahle tyres of terraces have heen identified.



R. Methods of Irricatisn and “urface "rainarce

a. Frnoress on Irriration and Surface Nrainare '"ethods

It was fount exrerimentally that when the time reovired to £111 a
basin for irripation was ecual to or less then 0.3 of the time reguired
for the water to wet the root zome, that the uniformity of arplication was
satisfact~ry. TFurther, assuminr a water sumrly rate of 5 litres/second,
which does not recuire a larme Aitch, and the averape measursd ing iltration
rate on these PRF soils, it rras concludeﬂ that the sgize of the basip to
be irripated should rot erceed about "Sw“ if the area with lowest aprli-
cation was to be "NY o1 more of the hiphest arrlication. Field exrerience
corroborated that reasonably nood irrigation niformity was achieved if
basing of these dimensiona were vatered {rgm-e small fleld ditch running
along terraces that: vrare‘ ~raded ‘at ©.27 slo~e. This furrowed basin iyri-
'ratitm systen heceme 8 standtard design for a larre nortian of the fields
on the research farm because. it vas assured that farmers vho often usad
small basins; tould casilv adant to this system. To facilitate cultivation
and furrow and ridrae constructicn, the cross tunds on the terrace which
form these basirs 'rere constructed after the cultivation, furrowing and
rideing vere conpleted. Tha cross hunds rere removed followvinz the cron
harvest. Thage terraces were constructed on a ~rade of 0,28, If surface
drainare was nceded to disrose of lLeavy rairns §r was necessarv to breech
the bunds betireen tihe basins.

Tetter vialds of most unland crons ave heen found on the rraded
furrowed terraces, as cormared to the flat furrowes tarraces in studies
at this site and at '"aha Ilunrr2llaoma, annarentlv “ue to hetter surface
drainape. Towcver, if a Farmer wishes to s'vitch ‘tacl to rice during the
Jfaha seasan on the ~raded terraces in tre "TFg, he rust ~al:e numerous crass
bunds alon~ the terrace to hold the water in nlace. Perhters t-i3 can re
counted as an advantare in the Interest nf helnine farmers ort for the
upland crons.

Project nersonnel have notecd that imnerfect ~rading leaves more noclets
of standine~ water ofter irri~ation rains along the praded terraces with
0.2% slone than on thoge ora-ed with rore slore. Chservations on the
research farrs ond on the Irrigation Systers Trials in Plock 404 of
System ! indiczctes nerlieii-le erosion by irri~ation and rains on terraces
with slones up to 17,

This indicates the nnssinility of achievinae Tetter surface drainape
and requirin~ less f£111 ard c:t alony terracex rhen slores varvinr fron
0.2 to 1.07 are allowef fuch tervaces "wuld not be ;afapred to vaddies for
rice but could acenrmodate urlan’ crons and e irricated ‘v either furrov
or border tyme irrication. These types of I{rrifration have not ‘teen tested
axtensively in the -ast hacause thev were corsidered to renuire rore
technical canabhili:r than the fammers coul”? ~aster.

* Surface dreinace is congidzred alonr with irrication in this activity
because the land nreraration for irriration affects surface rrainage,
vhich is critically irmortant to upland cror procduction then heavy
monsoon rains occur.



b. Evaluation of Irriration and Surface Drainage Activities

Surface drainage and {rripation studies have identified furrowed basins
as an irrigetion csystem which 13 similar to the one which farmers use,
which facilitates relatively uniform arplication of water and reasonably
good surface draina~e and cror nroduction. owevar, this system requires
intensive labor for bund conmstruction, irriecation and drainane which can
be eliminated in some of the other tymes of 3sloned svstems being tested
such as furrow or border irripgation in lone® terraces. Since it has not
heen proven that farmers cannot manage these lonrer sloned runs, it cannot
te concluded that the furroved basin irriration system is the best one.

C. Pecormendations on Irrdeation and Surface Drainace Activities

In viaw of the notential reduction in land nrenaration costs,* bund
nal:ing and irviration labor rhen lonrer fields are used and better surface
drainape vhen stzener slones are used. the technifcal feasibilitv and
farmer adantabiliter of steermcr, lonrer slored terraces should he determined.
It rould have teen economically Ziscrimiratory to commit farmers on the
Ded Trown art!is to such steenly rraded terraces vhen naddy rice was
considered to ~rovide the hirhest net ecororic returns hecause such steenly
sloped terraces are not easily amemable to naddy cultivation. Iowever,
vhen the nrefect has nrovided better econoric alternatives (i.e. soyaheans
and/or other u~lan’ crops) farrers uvith steerly ~raded terraces will he
econorically favored. At that tirme, farrers shnuld be informed of the full
rance of alternative irriration systens ard relztive btancfits of ecach and
encoura;2d to trv and adont them under the ruidance of a ~ost ~raduate
research assistent who "2z evalnated theri snd ~astered tleir se on the
resezrzh farrs, Their water use efficiencias, lator innuts and cror
nracuction should then “e —onitored to estzhlfgh which %s the best irri-
cation system. The frrication evaluations and farrer adontion could he
used as the hasia for a thesis in the “ost “raduste Iastitute of Apri-~
culture.

""ater tatle and Sybsyriace “ralnare "hjervations

latar takle —onitorin~ was rart of t' e ~ri~inal rnalax to characterize
the hvidrolor of the research: area and to “el~ Aeter~ine causc and effect
relations betreen !~nd nverarzeion znd levelinyr -~ractices, ‘rrircation ard
cron procuction.

Stucdies ot thig location md at '‘zhz Ilu~=pollama indicota thet -hile
goyabears /111 ~rovi'e reasonablv rood wal-dz 2ven when the -rater tahle

-
/

rises occasiorall to less than Zeet from =he soll surface, ylelds of
most otier urlan? cro-~s are decreesed by this condition. At this noint

% Preliminarv ohcervations indicate that tle area cultivated ner heur
of tractor time could e increased 5C to 100% by 4increasing the lencths
of fields Tron 2N feet to 200 feet.

(=)
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it annears that drainc~e to leer water talles below 2 feet is desirable
to cive farmers flexibility in »roducine the rance of urland crons which
are most nrofitable to the farmer an?/or the countr*v as needs fluctuate
and rrices and availabilitv of irnuts channe,

The cdecarcaticn line hefrween Tad "rorm Tarth ard Lowv "unic "lev soils
is often not anrarant to the untrained nerson. Tarmers on "ed Frorm Tarths
generally nercaive so discontinuity het-reen their coils and those of farmers
irmedistely Lelow them on Low “lumic Nleys. Thils has heen identified as ome
of the protlems ir convincine far-ers on tha "TF'g to srow unland crons.
"“Inrerfectly Trajned Med "rcvm

(3
lal

A transition thase Iz often identiited ac

Zarths,” whicl for lan/ use clagsification is

LIGs for cronr ~rc-uciion capaLiilities. In other words, drainare i

factor in land use clascification. These facts can be usad to hel
-r

ntten included rrith tha

s a2 ~rimary

farrmers recornize which land nse caterorv their lard 4s in v olacinr 2 e~
imarcating. channel near the hottom edse of thes "ed Frowm Farths such as the
Interceptor channel In the *‘aghallandarawa study, Onch a -lemarcation
channel could te evan more offective if it was “cener. 7 'r some arsas It

cht te usad to vert artesisr. nressure in underlyin~ 3tr-:a) and nrovide
a lowered water toilz at the hottom edee cof tha "e? Toown Farths. The watar
obtained can generzllv "e med in paddy rice fie"7s zo lowar elevations.

The rasczarclh fams offer at least one loarrvirn Miere a Arain conld
be installed to lower water tables and the ccs.s and bhenefits could be
evaluated under diffarent crorrine systems. The new Proiect Tirector has
raised the nossibility of inctalling such draizs. rthich could be storned
during dry seasonsc tn surnlament water to unland crors crowing on the Ped
Drowvn Carths and opened during wet seasons vthen the vater takles need to he
lept dowm. The nerr Proiect Nirector also feels a need <o further characterize
the hydrolosy of the area by measuring the hvdraulilc conductivity of lavers
down to herdrocl: which can then be used with pilezometric heac observations
to estimate rates of subsurface flow between the urrer and lower larndscare
areas, and between filzald channel areas, probable water table recession ratcs

etc.

e. Tecommendations Concernine "ater Table /'easurement & Associzted

Conductivity "‘easnrenents

This information 1s valuable to this and othker nrojects attemptincs
to understand the cause and effect relations betveen irrigation, Araina~e
and vields of crons. The measurerents should be continued at the obkservation
cstations currantly established and on a new set of holes on a transcct
dovmhill across the high wvater tatle area. These measnrements should -2
coupled with hydraulic conductivity rmeasurements of the unconsolidated mzterial
dowm to bedroc!:, o Jaterninz whether a “rain or drains in this area are
needed. If they are neerded, crop rroduction before and after their
installation should b%e dgtermined and %enefits and cost should be determined.
Possibilities of using demarcation Arains should e evaluated in terms of
potential vater removal rates, probakle water table draw downs, benefits
from ucing the water on lover paddy areas and nrokabla overall benefits and
costs. If ft annears that costs could he racovered within a fev years, 2an
exnerirental demarcation drain should he constructed on the research farm.
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C. Cron, %ol and ""ster '‘anacement

a. “ro~oress

Trials have heen undertay Jdurine tha last two years comnaring offects
of different methods an! gchedulzs of irriration on 7ields of several
upland crons and naddy rice wvhen arovm on the "ed Drovm Farth (PPT) and
Lov Tumic 7ley (L¥F) soils whick are commcn In this area. “arious nethods
of plantin~ and meed control and levels of fertilization hisve also heen
incorrorated In these studies. Turing the first few seasons of the studwy.
the emphasis was on c~ettins the nhysical and biolonical svstems omerating
and the cquality and auantity of data collectad was less than alacuate. This
was rzacognized bv the Project Tirector and in a2 renort by 7.C. “I7rins in
1972. The services »f !'s. Joanne Tale were obtained in early 1077 thru
Chemonics to help orcanize the data collaction, Aevelon methods of checking
the data and assist in rlanning the studies and triting the reports.

Data obtained to date indicate that vield nrotential of urlend rice
on the FBEs ig less than that of naddy rice on the L¥7s due to lack of
weed comnetition in the naddies and occasional rrater stress in the unland
rice resulting from hir™ nermeabilities of the 73T soils. The researchers
involved are confi’eni that they can develer timinc and cultural treatrent
and £ind varietias which 'r1ll increase the urnland rice yields. Howevar. the
possibility oi ohtairning ylelds equal to those of naddy rice arnears to be
small.,

Teasonatle to cood viel:!s have been obtained in the Vala season an
the RBEs of several upland crops includfnc tomatoes, egeoplant, chillias.
maize, cotton, groundnuts and soyabeans. Yi2ldg of soyabeans and ~round-
nuts were also nrood Juring the !‘aha season. In gemeral, these findings
are supported by trials conducted by the Apriculture epartment on research
nlots in Catchment C at i‘aha Iluppallama, CSovabeans have proven to te
most capable of “toleratincs wet feet’ and have nroduced ylelds sufficlently
hich to make them an economically attractive alternative” to paddy rice
in both the Yalaz and t'aha seasons. This is an important finding which
can eventually play a major role in convincine farmers to ston 2rowin”
rice on the Ted I'rown Earths which 13 currentlvy usinsg a maior nortion
of the ifahawveli system waters which are needed for new lands.

To enhance the attractiveness of soyabean nroduction, the nroject
1s studying early seedins (i.e. in Ceptermber for the Maha season) which
allows nlanting of the soyaleans and initfal weed control before the '‘zha
rains begin. This has provided excellent stands and weed control, but -Hith
the short season, varieties presentlv used fin the area will nrobably rasult
in maturatior In December before the raing stor, This may cause some
probles, so the sovahean neople at Intsoy and '"aha Iluppallama have “cen
contacted to determine the nossibility of obtaininc lonper season varieties.

*This economically attractive comparison 1s contingent on continuins supnort
prices and buyers for the beans at those prices. DNepartment of Agriculture
personnel indicated that nrocessing plants in place or under comstruction
«ri1ll be able to handle a steadily increasing soyabean nroductiom.



They indicate that some lomrer season (4 ronth} varfzties are heing

used in rainfed (chena) areas and that others cen be develoned rrith

yleld rotentials riiich arz hicher than those of tha short sanszem

(2 month) varieties currently ~rovm urn'er irrication. This tater
manatzment in 2manled coyahean mrodncetion., utilizine the cormnlate

Maha rains 2o linited sunrlemertal drri-atis-, could nlay a mator role

in leavine rore wratar ia the tanl:s Followine “"akz season se there eo:ld

be more aderuate wvater Snr the Yala season. Cubstant:ial substitvution of
soyabeans for naddv rice on the TITs Auring the Vala seasor monl? contrilute
further to the sclution of this problen.

The Project MNiractors, cnncerned with tha increasine costs of T
for cultivatiorn, have bLeen investirating maothods of chemical meed cort
They racaently contacted Tay Tiieyrardena, Tirector of the Tnternaticna
Institute cf Tronical Arriculture, Tri Tanl:a Proiect. Te has helpe”? ravelopn
hand operated s-~ray and seedins eculnment which facilitate ‘no till’ cron
culture. Trial olots using the TIT3 eauinrment have Leen seeded., The
l“aha rains lha’ alrendy cormenced and the 8o0il r2g too wat for ontimal
operation of the seeder. Mowever. it apnzarc litely that early szedling
when scil water laval can e co: trolled, can nrovide conditions undar
which this equirment and these chemicals will achieva pood stands and veed
control.

b. Evaluation

The Project Nirector and Advisor sheu:ld be co. 3iimented on the
extensive amount of worl' accomplished and improved quality of the date
on Crop, Soil and Vlater l‘anacement during the ~ast year, DNesnite the
poor start in this activity area, the project now anpears to be approvi-
nately on schadule. Tailure to nlant on the desired dates, comron in -ast
years. no lonser occur. I'owever, the rather chort time between the _
comnittee meetins and nlantin~ time ot some of the crors has resulted in
using available varieties rather than the hest varieties in several cases.

C. Yacornmendations

To allor the rnroject staZf more time to ohtain the best nossil:le
varieties fcor planting and to nlant on early schedule, the planning meeting
should be hels at least (2 days before the anticirated Zirst planting date,

llore frenuent communication with the Arriculture Department Cror
Specialists and Treedzrs (specifically in soyabeans, nsroundnuts, supar
cane and cotton) should be m-de to acquaint them tvith the trater manararment
data obtained on their crops and to ohbtain their supeestions and nlant
materials to facilitate the nroject.

Linited mnor!z on rrater management to ortimize urland and lowland rice
vield should continue, tut more emnhasis shoul? be nlaced on unland crons
including scyabeans, groundnuts, cotton and surar care to deternine thelr
yield notentials under ontimal management of water and other conditions
on fam size fields. Teasons for this ewphasis are given in detail in the
section on '‘Protlem definition, basic assum~tion and justification.”

In view of the continuing increases expected in the price of liouid
hydrocarbon energy, no till cron nroduction, ntilizine chemical weed

D
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control, and develorines water ranacement nractices to ontimize stands
and weed control should raceive continuine and increased attention,

-

D, Neooustratic: and Trainins Activities:

a. Trorress

The "research farm is to sore extent a demonstration activity.
Tour of the farms in the adiacent area where Jdemonstrations on farmers fields
were rlanned hnve been raced accordine to the methods develoned on the
fam and outline? in the manual. Two of these are now farred lw nrersons
other than their o'mers under conditions which male then less than ideal
for furtlier demonstration.

o

The Chairian of thz TP showed keen interest in the rroiect and said
that as soon as results were available, he trould have them incornorated
into the tralrnin. ~rorram vhich !™F helps rrapare for neuw farmers. However,
suitability of many of the water manacement nractices. such as furrov and
border irxrisntion np lous terraces. can be certified only after they have
been used success’ully Ly farners,

1,

D Fvaluation

Inder ideal conditions the demonstration activities should have
berun about a year arc, but ~iven the constraints encountered in getting
equipment to thz cita and 2preintine nermanent rersonnel to several of the
rosts in the nroject the nrasent status represents a reasonable level of
accomplishnent.

c. Trcormendations

The choica of Zammer is cererally more imnortant to the success of 2
demonstration than the choice of farm. !‘orzover. Aemonstrations cenerally
have nore eflfact 17 they are surrounded bv non Aemorstration fzrms. Cfonse-
quently it is recormended that the area in vhich deronstrations mav be
locates be widened to fnclude any farms within walliinm Aistance (one
mile) of the research farm. rhoices of the locations should bz basad on
thie farmers désire to rarticircate and his ability to understand the
princirles involved and how the new nractice or syster should herefit "im,
This will require that at least one research officer srmend considerable tine
ulth farmers in the areas 30 e can assess their capabilities as farmers
and their reliability. These initial contacts could ke made throu~r o
survey of the tyne reincs conructed by "'r. "arunaratne but should z2lsc
involve tal:ias measurrments of asnects of tlhe far-ers water mana-~oment
systann (e.g, Tlow-rates iato his farm, size o7 his lyeddes, surface drain-
age fron his fields, infiltration rates, water tahle levels, dentl: 9”7
fine textured soil etc.) which ara nertinent to nossihle denonstrations ami
will be of ceneral interest to the farmers. The water nenagement Infcrmation
obtained can he use’ to evaluate the deprez to which relevart concitions
on that farm are characteristic of the surrouniing area.

To "t this nff-station demonstratior nrocram into action it is

recomrended that two recearchers e assipnzd full-tine to this cndeavour.
Their initizl resomonsibilities would include assicting with the various

10
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t'res of irripation and their evalution, land lav ont and levelins,
water flow measurament. water tahle measurement e:ic., nm the farm as
assicned Uy the "roiect Director and other Advisors and coordinated
by the for meonarer. 'Men thay are cormnetent in the rnlevant
nmeasurenent techniauag, the rzsearchers should Jzvelon survev programs
and longer range “emonstration ~rosrams with the Director and other
aprropriate advisors. The lonp range dermonstration nroerams will ke
subiect to amsndment as they cailn understandin~ of farmers needs and
nriorities.

35

%ince ertencgive aconormics 2nd encineerin~ advice would bhe heneficial
on cuch a nz-acrx and since the respective Jenartrent chairman have
indicated that cuch a ~rorram could serve as the research for nacters
decree theses in the Ixtension and Teconomics Dert. or the Asricultural
En~ineerinz Nerartnent of the Post Zraduate Institute of Acriculture, it is
proposerl theat tha acsirned individuals be rranted research assistantshing,
pald for b “ae UTAIY rrant research funds, with funds also being pranted
to the P2T4 teo coonensate the advising nrofessor for time which he snends
oa the ~rolsct., Thic method of accomplisghing this work 1s recormended
because rersonnel orzzently on board do not have the time to do it, hecause
post crocuate stusdents are doubly motivated, tecause their work time
can b2 fleuiblz so tl2y can meet with farmers at times convenient to
farmers such as the evenine or weeliends and Lecause the funds are available.
Candidates for thase nositinns would have to have acadenic aualification to
gatisfy the TrTAr . bhut could be dravm from the Irrigation Penartment. nevwr
sraduates, Acriculturz Denartment and other sources. They should be
provided rrith motorcvcle transmortation. Since their training and field
study period would nrobably extend cver tro years, and they would need to
be at the "niversit-r for at least nine months of that time, they mavy need
field assistants from the farn to help them tale needed data and mainfain
contact with the farrers. Interaction of the nroprams of the post graduate
students from the two departnents should be coordimated by tha nroject
director to achleve nrnject objectives.

in additionesl Tesearch 4ssistants!ii- ~a? a nrajrct to condnet studies
and demonstrate irnroved soil api water maragement and/or weed contrel
techniques should be develovred with the student. "“T:e fail “cience “~part-
ment should bYe added te¢ this demonstration team 1f information from the

farmers indicate oriority needs in this dirsction.

F. "Tater Ralance Activities:

a. Prorress

'easurement of the water delivered to the distributary and from the
distributary to each field channel and calculation ¢!’ locses from the
ctannel has not tean “one. Orificc plates of the tyne constructed fcr
neasuring flows on the field chammels could o used for this nurncse althcurh
a larsar orifice would be needed to accormodate flows of tha siza encountered
at the uprer end oI the dlstributaries.

11



b. Tyaluction

This wor™ has not hegun

The water kalance on the distributarr and on several of the field
channels shoull!l La done at least one time durine both the Yala and iaba
seascn 11 1771 end 1877, 1Tt i3 recommended that these be Incornorated
into & brcaslar Lsdrolocic balance study for rhe followinz reasons!

~

eino considered for improving the use of ahaweld

AAr ArTArTang a2
IO NITATToINS

ra b
Prsic.c wrater whose success will depend on hydroloey of the surface and
lever -

ayers vith littla information beinr aveilable on that hydroloty, Tor

2 procran which would pipe waer anéd ral:e it always available to

sourmes that when the water takla iz hroucht to the surface in
farrers will ston over-irricatine because the dowmvard rovement

< vater from the arza will be ~ractically nenlipgdble, even under

e. Data is needad to evaluate that assumntion and to provide a

4

i
sonnd ha
digtrilution conduits, on the farms and in the drains.

Tonsequertly it is recormended that the hvdrologic balance of the

flume and  stare recorder on the Araln at the lower end of this catch-
2y Installation of at least two recordine rain ~auges in addition
resaarch farm weather station* (3) ronitorine~ flows Inte
a exrvianr the catchment area- (4) estimatine~ seenare losses
from field and ‘hutary channels that contrilute to the sround rmater
of rhe area: (&) tinatins consumntive use of water in the area: (") measur
in~ hrdraulic conductivities and water tabla (and/or aiezormetric head)
gracients and calcvlating flow rates throreh the consolidatecd materials over
the bedrock  (7) identifying orimary chanmnels throuch which surface Zlow
enters the lrain, deterninine areas Zrom vhich thev drav water and wonitoring
£lous of such channels: (7) rz2esurament of rrateyr talkles (and/or niemometric
heads) and relatinp toir fluctuatilons to Zrrigntion nracticas. rain and
surface drzinare. lanth of rnotin~ and trongrivaticn of crons end suksnrizce
transfer ¢ wvater (7) salinitr measurement cf rzter at selected roints to
daetermine salinity -ickup an’ rrater routin:.

uent:
to the one at the

ti:e fiald channcl
.

H O

This weuld be a major undertakins vhich would require tiro researchiers.
Cne of thesa should Le at the nroject site for at least half of the %imz
for tio vears and coulsd hold an "7,%. Tesearch Assistantshin In Jtericulture
or Civil Tpneineerin~. Tha sccond should hold 2 T2cearch fssizrantshin~ for
2 "h.D, and sheculd bz committed to Le on site Tor at lecast half of the time

for 2 vaars an’ rould take resnonsibilityv. alon~ wirh the nroiect Fdrector,
for the iIntecration of this wrater balaace activity, Tn acdition te thaese re-
searchetrs, 2 reliahle Jata collactors will Le needecd to monitor the varidahles
rithing the measurement networli. The results of -~revious and on-foing
hvdroloric mazsurements, such as these talen in the Mauwdella arca adviced

by Japanese expatriates and thosa at " 4704 should be studie. heforz the final
plane for %his hrdraulic balance study are fornmulzate’. The need of

12



congiderable zquirment and transnort and initial and occasional advice
from an erpatriate advisor nav cause the cost of this study to exceed the
funds available 1a tha reccarch ~rant thich are not cormitted to other
projects. 1If so, amendment of the arreerent to provide more USAID funds
or reducing the scone or intensity o7 the 'ydrolosic balance study should
be considred as alternatives.

F. Structures and '‘easurement Activities:

a. Propress

Drop structures rrere constructed on the field channel serving the
research area which are serving the nurpose of lowering the water, but some
erosion 1s occuring on the dowmstream end. The amount of masonry used in
these structures anppears to be excessive.

Chort sections of plastic nipe nlaced throush bundg leading from the
supply caitches were used for tvo seasons for distribution and measurement
structures on the farm, A staff caupe was provided ir front of them and water
level was maintaired at a nrescribed level by adiustinz a wooden by-nass.
Apparently free flow was assumerd at the pine outlet. Personnel who usad
these pipe outlets could not be contacted bhecause they have left the »nroiect.
There is question as to whether these ripes wers carefully levelad -hen
ingtalled. Thelr use was discontinued on the hasis that the irrinators
did not have time to make the carzful adiustmernts neerded an” attend to the
frecuent moves of water reculred in the gmall hagin irripation systar vhich
wvac in cormon use. Consecruently, concrete flumec were establishied at the
outlets from field channels into the farms which tvere used to doternine
the amount of flzrr into the farms. TFor reasons discussed in the irrieration
and drainace activiiias section. it rras decidad that this flovr (about
2.5 cuseecs or 15 litrag/sac) should be divida into thraz srall streams.
2ach of aboutr I litras/sce. Twis was done b ygine nortabla wooden
dividers, "Ten thac: mooden sty

avaled at rielit on~les to t'e stream and 7% eodven suflicient slone Jowm--
strasm ko avad koclwatar fvor the osutlet turnnoiar cancine head diffsrence
at the diviiicn taint, rhese stpicturas ~rovided reasonably accurste
division ui the channal water.
Traluaticn

Cue tc nmoascer vaing, actual irrication vrac not otserved. Tha
positisn of the rwoorer Aividaer bores left in the channel {ron orevious
nlicate: that they 2l not been nrzcisely leveled at ripht

irri~ationg %

2 there was not sulficient slerz i the Airectisn of

& a Lael: water effzct nn 1ratar elevations at the
Aivicinsn noin : nrorabla that the =accuracy of Aivision vnder araratine
zouditions is ng. letsar than -+ 107 ol the total IZlgw,

This cctivity has terun. uch 1s laft to ro includinr observatiom
of Farmers ~ractices, consultation with them concermin~ theilr needs
raparding schuodrle and rates of rater delivery and ascertainine vhat type
af structura: ar2 nzedel to assiszt them in nrovidins anuftable distrilntion
of rratar., To fllustrate the lact neint, in one of the fizld chanrals
of Aig

| int
inspectad; tha ragnonsihility trilutine vater from the £iell channol



had been turnel over to the farmers and they had decided to allow mmzl flow
to all 20} users. Thes facrmers at the head of the channel came and
commlained that farmers on the dotmstrean ghannel had hrokan out a

structure vhich: made it icposcitle for him to ret the share of mater to
vhalch he was accustored “rom the chanmel. "hservation of the flow to his
field indicated (to iersons »racticed in measurinr water flows) that he

vas talking more than 177 of the channel £low. Inspection of a drain below
his farm showad that most of his water was spillinc from his raddies into
that <rain, from vhich it couldnet be recovered by devmstream users of

that field channel, EPecause of the lack of measuring device at this outlet,
this farmer vho was takins more than twice his share of the water, felt
sincerely that he was being derrived. Cimple neasurement structures will
not alone assure ecuitable distribution, btut thev are essensial to eruitable
distribution and consequently this activity of the project should be
acceleratad.,

c. Tecormendations

The policy and actual nractice of the M2 and farmers should ke
determined with regard to distribution of water from the ficld channels.
If, as indicated in the current practice, the distribution is to te
nanazed by the farmers, consultations with the farmers and reasurements
of flow into and from field channels should be initiated. ileetings with
Zarmers served by a2 field channel should be orpanized through the annointed
farm leaders. The purpose of such mcotiers should be for the farmers to
jointly discuss the nroblems of distriluticn of water from their fileld
channel as they nerceive then, to zive them inforrmation collected on actual
£lov rates in their systerm and to discuss rototional schedulas, usin~ the
structures currently in nlace which oeculd sarve theifr nseds and facilitate
ecuitable distrituetion. If there are Indications of needs f£or other twmes
of structuras (for instance to eaunitably partition constant “low) such
structures should L2 construcied as deronstrations en =hz research “am
chainel, 3u 3ntuant neetinoc should Le held 4o kalp then decide on a »lan

oo
of action to solve chalr rtroblems., Bagic 2lanente of such a »lan should
Iucicier (1) glention of agriqtants to the farrer leadhy and coroitment bv
the “2rmars =0 supnort these lz2a’ers in the claanin~ acd mainkenance cf

the svsttm and in sanctious arainst f Tree rviders and inddviduals nlio lanacs
the sys':m or uvan it immronaly co oitalae mora then their s-arz; (2) a cormite-
ment by the farrmeva to Jo the lahor frelved: (3) ¢ commitmant Ly tha
recazrch prajact ranrasentaldre to fumish act as oo Fhe Tl
neadead, t0 nodily Lhn 2-istins structuras 4¢ facilitate the desired ists
buticn' (&) a sche’ 1z Zer the Imnroverent 2 kias. a rsiaar y
shonld =ssist and otservae to Sarmers 1o the ir-lemen:ation of thi

Tecoiris sanull le lient of Dasemarls nesurcnents  surweyg, discu
meetines | in-umawaerert zcetivities, costs. trotlams, terzite and les
learned to Jocument this cas~: histervy of adartine the field chonn
Aelivary sveteor aand ik ras to facilitate disiriliucion cf the rater.
Ceveral succarziva 2g mar he neadad ro refine the avie cion
nrocadures Ior Zdea e Tarmers and! ifentifyins the types =7
structures w-ich s farmers Lest.

Twe noct ~ralduate tvnes of researchers will be needed. One shoulld
be associates rrith the Lconomics and Zrtension Dapartment at Post Tratuate
Institute of Agriculture and the otiter withehe Africultural "nsineerinr Tep-
artment.
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Thelr studies should be closely coordinated. hot attendin~ the
inftizl meetings wvirh the farmers. The enpineer should comz to these
meetinns with a clear understanding of the Jesisn and =lamne? method of
oneration of existing structuras, obtained from tle D2 enrineers and a
broad acquaintance wit'y other tvnes of structvres that could ke used.

Trnes of delivery channels, structures ant rotations to be concidered could

include-

1. Toe present structural svsten with rntations desicned to
provide water to the farmers at 9.5 cusecs for 12 hours ner
weel., Varlations could be: 12 hours once every 7 “avs.

¢ hours once every - daye etc.

2, Censtant flow of 0.05 cusec to each farm with nire outlets and
checl” structures such that the flor cannot he anpreciably
increases. These could he guprlementad hy spacial sinrhons to
be kent at the forrer leaders "ome and loaned to farmers vtho
nad rermission to horrow vater Srom neishbours who didn't
nead ii and were villine to have thelr outlets tlocled.

3. Constant flow of G.17 cusec, "ich could ke closaed and could
deliver to each farm in retaticn for 25 hours/veelr, or two
1T hour neriods/weel. Siphons imuld e issued from the farm

leaders homa for le~al borrewvine of rwater.

. Calibrated adiustatle gates viich can be closed »or orened
angd Aeliver measured rates cof water Zrom 3.05 teo 9.5 cusec
These could be orerated in any =anner asreed unon hy the farmers.,

5. L channel with no r~ates from which water —ould! "2 Foerad to
arnerc at their Jasisasted looatione by rotatins use of
o

£

laroe or sm2ll si-hons as rlecidf2? noean bw <k Tarmers, daglaned

Stz i 3lanted to sassonal needs o ! sonrifaate!

trr uhe

Tha arsineon mull conesrTuct and evalvats  on cha yarceareh fovm,
at leaan ~nz cuawle ~f ezeh tyme cf roilet to ba conside~ad, Thav chould
be cerstuctisd zt locatdors rrere ~rcung o irtaragtes JTarmers cculd come
a

1
to 5.2 azd ~rorstz o or all of them on drogircnnted

crticinzte -xnh the omtancion--econs'st

!

5
LYa s10al-
ne calt.
bet

Tha sznzineccy wond

LR S AR

[

neagsurerants on iclerr 2né ounflows from tha fialsd channcl.
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5. A. Sreclal Studias:

a. Progress

A survey ol cron production aud water manarement practices is
undervay amony farrers and in the vicinity of the research farms. The
post graduate ‘surveyor will use the iInfornation as a thesis in the
Department of Cconomice and “xtension at the PCIA,

The surveyor. !'r. Xarunaratne Fanda found that the water vas not
teiny delivered to fzrmers on the rotational schedule oririnall; orranizerd
by the IDZ. Tncteasd, resnonsibility for distritution is left to the leader
farmer, wvho normally is not able to achieve oxderly or ecuitzble Aistri-
bution. A cormonlv occurrirs situation 1s for most farmers on the ton end
of the Zield channel to be taling a stall stream that is rore than their
share, with farmers on the bhottorm und receivinr smaller streams or none at
all. Sone of the farmers contacted renorted that they like the nerr system
better than the old cue. Sierificantly, farrms a2t the bottom end which
have heen abandorel had no spokesmen., In another arca a farmer sald that
the Zarmers on his channel had nct been able to arrive at 2 rotation
schiedule accentable to all concerned, Social conflict was extreme and
nhysical conflict occurred freaquently over the vater. "e said thev rnould
wvelcome an D2 officer to help them set nup a distritution schedule.

Ir. Banda's survev is nroducing facts a2lout the farmers which 1ill
hielp define their -~roblems. The extreme partioninn of the water made its
neasurement with: the availahle flumes extremely difficult. Consequently
the proiecct directsar and his farm nanaser have constructer orifice plates
which can be use? with a set of tables develoned by i'r. V. Tremalumar -f
USAIT to deternine flow rates dowm to 0.CCl cusecs from head lcss measurements
acrass these plates.

b. Evaluatien

The data from '’r. Manda's survey has not yet been esvaluated.
Torrever, his enthusiasm and hard worl: and the rositfve attitude of the
PCIA director and staff in thig and other departments alresady indicate that
this can be a cood avenue for investin~ thie ~rant research funcds to
achieve project objectives,

c. Tecormendations

It 1s recorrended that additional "osaarch Assistantshins similar
to the one now held Ly 'r. Marunaratne Naria be instituted with the PRTA
in the activity arezs indicated in the followin~ table. In this sama

tatle the reviewer outlines his estimate of the decree to vhich ord, .n211;
nlanned activities of the nrodiect have been corplete!. 8s Mo D Laru in
the tabla, the racormenied "esearch Assistantshin rro.ve=~ - .annad to

supplenent those areas in whiich progress is hehind scler:la.

.
.

The rasearch rocorrended for these Post Craduate
arc listed in sections B, ©. I and T.

-

"o z2arch Assistants

>
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Nesearch Assistants
®ronosed in Perts. of Tstirmated

Trasent

Letivities (Tlanned in LArr, fcon. & . fomnlation of
Oririnal Proisct) Tnrre, Frten. Soils tetiviey
(1+2) ethods of Land Tranaration &

laveling c0v
(3) l‘ethods of Irrization &

Trainane 1 L0%
(4) Cron, Soil % Vater *‘avaperent 507
(5) Demonstration & Training 1 1 1 107
(C) Vater Talance 1 1 1 0
(7) Structures & !‘easurenent 2 07

4

€. A, Contractor Performance:

a. Suitahility of TPersonnel for Proiect lleeds

() Ceorme 'nierim, land leveler and applie”d engineer rras not
effactive in planning data taking or vwriting up research
results, However, he did help the CSL persornel get the proi
started by designing and buildine scraners and nutting tonset!:
other eauiment that could be used until the new ecuipment
arrived, Tis lnowledre of enuipment tas esvecially helrful
in the initial stazes of laving out the land and »renariny it
for cultivation. e rlanned and sunervised the levelins of the
majority of the farms and co-authored the bulletin on land
levelinr. 1Illness caused him to asl for termination of his
contract six months carlv. Considerine needs foreseen at the
onset of the nroiect,; hils suitahility for those needs was 7cod.

ct

an
2
ey -

-
18 et

(i1) Joanne 7. Tale was recruited ir regnonse to a need: percelved
by the »roject director and .C, "iggin, a short-term consultant:
for helr in orranizinp, nlanning, data talxing and assisting i»
trite un of the project. <€he 13 =an Ar~ronomist with consider~'Tc
training and exmerience in crop nroduction research and fac*co
includine water management involved therein, Since her ar:’ .zl
there has been come -ilscussion concerning her lau.. of sufiicicut
exvertise in hydrology. Mowever, she has done ¢ =00’ ich cf
what. she was brou~ht here to do. The farm mazp =T _ulracsed
special armreciation for her heln In orpaniziny cheir data
collect?on and Zata checking systen.

e
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(1ii) .2, *Merin,. on a short-term assigmment to heln write un the
reports for 1278-77 seasons analvzed the collectesd dzta and
fouzd it to Le unreliabla. This Zindins. thourh nesative in
natura helped correct the situation.

(iv) Jacl Swzozerty helned train Mr. Ternando and or~anized the
tevelinr of & of the demonstratior farms. The proiect personnel
vere favorably inpregserd with his efforts to et these jobs
done anc ~et the relataed equinment into oneratinc condition.

In genercl, the contractor has provided nersonnel who were not the
most outstandire in their fields, but were comrmetent in ths areas for vhich
assistance was recuestead,

k. Telations rrith the Covernmment of fri Lanka

A tide of self confidence has teen rising in the enpineers and
Scientists of this rroiect as well as in Sri Lanka as a vhole. The
develoning attitude is that they have learned the necessary nrocedures and
have a desire tn be on thelr own with onlw occasional assistance from
expatriate advisors in the rlanning and analyses of :he »rojects. This does
not appear to be a smecific reaction to Chemonics nerformance, tut involves a
percantion on the nart of the host country scientists that the experts
nrovided by Forzien AIT niocrams are renerally averare zbility researchers
and engineers back in the developed country of oripian. Thev conclude that
available fur:ling can ¢o much further if thev can use in-country advisors.

7. A. GSL Suprort of the Prodect:

Official sunmort of the »roject by Administrators in the Irrisation
Department and the ifahaweli Development Poard fs stronr. In fect, when
one line official was asked i1f he thought tha rroject shonld continue, he
replierd "The Project vill continue! Its objectives were desisned by the
£2L scientists to £ill SL needs and the GSL will nrovide funds for its
continuance. The decisicn to be made is only whether USAID is willine to
help so our objectives can be reached more quiclly.”

The Diraector of Acriculture was also nositive about the project., T'hen

asked vhether it should be in the Aericulture Menartment, he replied
"It will be more effactive in the !TD where thev do not have as much red tape.
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