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I. EXECUTIVE SUW'IARY 

Problem and Overview. Sri Lanka's largest agricultural crop is rice,

but when the Rice Research Project began in 1977 
 the nation was importing
about 30 percent of the total 'ice required for consumption. Insufficient 
production of rice was seen by the Covernment of Sri Lanka (WSL) as a

major l imitation to economic growth. Therefore ne,,or iations 
were begun
with USAID for a long term loan to finance a project desigipid to e:-:pand

the technology base for increasing rice production 
 and intens ifying land
util.ization, with the ultimate objective of attaining self-sufficiency
 
in rice production.
 

U.S. Assistance. Under loan No: 383-T-016, ISAII provied $3.8 million
 
to assist the (Si, l)epartmeiit of Agricnilrure through techuical 
 assistance,
training, ,and com:modity procurem ent. The project be-gan in N1ay 1977 and
 
project nlivities 
 ended Jie 30, 1982, except- for a 2 ye; extensinto June 30, 1984 for the training component. Specific objectives were 
to develop and implement a multi-discip] inary program f vlriety improve­
ment, to expand rice-b'sd intensive c roppinggyst;sems, to g ive long and

short term traininy to Sri Lanka staff, 
 and to establish more effective

linkages between research and extension throtgh field trials pregram.

The project was coutracted between tile 
GSL and ilhe International Rice
Research Inst itute (IRk [), and ije Institute of international lducat ion 

ur~poe i_.f alu':,I t ,iin lrevtous eva lat ions werc held after 1 year
(Augus;t 1975) .id ;lter '2 .ear; (May 1979). ,ot h evaliuia-ions noted 
ir-bIems with tnilami lt,ad ers;hip, delays in eanwidlit. pro elat l t, delays
in gettin , Iong trainin .­term sta rted, and l.1: of p coqres on the 
field trialIs p rtion1 of tie technii.l sIsistaIne progri. Tlhe rc.:ent
5 yar evaluitlion was held to MSue the prOgess of Ut luiject in 
meet il,, its purlpose of c-:-:npindilu inud (, .-:fI indin tile teochno l iiy base for 
llcl(i-, lug total rice pr t ioilii o n iici, elrmev el d per acre and 
intensilii d land use. The ueth( d'loiy consisted of review of projet
docultsutt;, ibout- 10 days oi travel to mahjor researlh stathions and rice 
grrciwing area;, aind 2 days of discussion!; with Sri Ianka Departl:nt of 
AhI-L'utLure of J icials. Interviews Were also held with farmers to 
mhcasure the imnpct of the prnject. 

1-'i_ p"nil!_ 

The teclnuioI ical blse for rice re:;eara cc apability !;s signil ieant.y
in:rea/sed. TechnicalI a; i stance and professional improveument Irovided 
by the project w.illI have a cootinuing benefitial imupict for many years 
to comie. 

The rice farme s of Sri lanka are dlreildy heni- ittLiig by the steadily
Increasing yields per a-c of rice and greater diversity of cropping 
patterns. This produces more food per acre per year. Hlowever, themajor impact of the project will occur over the next 5 years. 
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The long term training program produced 2 technical degrees,

34 M.S. degrees, and 2 Ph. 
 I). degrees; 0, 20, an~d 10, respectively, 
had been planned. The shortfall in Ph.Ds was due to difficulty 
in timeliness of finding qualified candidates. 

In the short term traininl,,85 people completcd courses, mostly
 
at IRRI; only 48 were planned. Also, there were 70 attendances
 
at international workshops, conferences, and study tours. The
 
extra short term tralinin, strengthened the technician grade

staff and partially counte,'-halrice the lh.D. shortfall, 
 but
 
more Ph.l)s 
are needed for basic research.
 

Planned technical assistance was not ful ly Utilid. Some 180 
long-term man months of technical assistance were planned; but
 
this was adjusted by CSL to 
132 long-term months and 14 consultancy

months before the cootract -as executed. Ac tIal use was 108
 
long-term months and 7 consultant months.
 

Interdisciplinary working groups for research and cropping systems
 
were organized. These group; meet regularly and have expedited
 
the rice ilproverrlemet programl/ drarsiticAl 1 y. Th is concept is now
 
being :dopted by other crop prograss in Sol lanka.
 

Twelve rice varieties were released during the life of the project, 
one of rwIhich (1fg 276-5) resulted fri the project. It takes 
a minrium of 4 to 5 years to prodice a new variety. Thurs other 
varieties now in the pipeline as a resrlt of te pnroject will
 
be relea sed in coming i.'s
 

The cropping systems prhi-'am has been successful. It has moved
 
forward in a poa itivt and productive irnrer, with financial help

from IDRC after 
the project speci:il .st completed his assignment 
and departed in June 1979. 

The resource capability surve'y was coumpleted. It permits better 
ide t i feiat ion of ,7pec if i' agr)-ccol o;gical zones and enables 
rice resea relcers to t ailor improved varieties and prat ices 'for 
spec i *"i ervi rorimer ;. 

The Field Trial l'ro:'r,;r :was planned r.'ae,but ut0vCr i Mpr tred 
Undei tliet ri.u tsrt [i , 'hre p'oiue't papir planned for thecit. 
estriblishnirt of regional field triAI units to b' coordinated 
by the exist gin, t iuial Fieid Trials Dli.ision. Pegi.nal ization 
was dlayed until 197H. A rovi;,, reg .l plan drani bv a 
coui til r unr'r thi; purojet'iae. i i;prbequcitlyimplementecd by a 
.orlid Bnk r ;i.:nr
oilAd]rt i'- hf',;eairch. 'lie lrt ter program is 
workin, veiy el fec'iv l. 

Commodities hatve been acquired a;s p1 lanned. Tlhey have 
already made a significiunt difference ii the priductiveness 
and effectiveness of the scientists. A major suhsequent constraint
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will be in keeping many items in working order due 
to difficulty

of getting in-country service and repair for U.S. origin products.
 
Commodities were purchased as originally planned for the field
 
trials program but some of these remain to be redistributed in
 
keeping with the decentraliged program now in force.
 

Commun ications were poorly handled by all parties (contractor, 
donor, and iost country) in the project. The Project Advisory 
Committee as set forth in the contract was never constituted. 
This caused delays and mistnderstandinogs. Better coordination 
on the part of all parties would have permitted the project
 
to have more efficiently reached its goals.
 

Project l)es ign and Polev Il lementation. liralining, commodity
procurement , techlnica assit ; ance, and cOmnitatc1ikiou and managment 

activities among USAID, the contractor, and host country were the
 
most critical dosign and implementation elements in this project.
In particular, more closely coordinated Imnailgenieit procedures along 
USAID, contractor and hos;t country were needed in orde,- to nminimize 
misunderstandings and de lays. 

Recomimendat ion. An impact evaluation shoud be conducted in approxi­
mately five years in order to get 
a full assessment of the impact 
of the project on Sri Lanka rice production. 



II. Basic Project Identification Data
 

1. Country: Sri Lanka
 

2. Project Title: Rice Research Project
 

3. Project Number: Loan No. 383-T-016
 

4. Project Dates:
 

a. First Project Agreement: January 25, 1977
 

b. Final Obligation: January 25, 1977
 

c. 	Project Activity Completion Dates: 

Technical Assistance - June 30, 1982 

Training - June 30, 1984 

Comiodities - August 15, 1982 

5. Project Funding:
 

a. 
AID Bilater,1 Funding: $3,800,000
 

b. Other Major Donors: $200,000 

c. [lost Country Counterpart Funds: $3,222,000 

6. Mode of Implementation:
 

a. Contract between Department of External 

Resources (CSL). and the International 

Rice ReS.carci tnsLILUCe. 

b. Contract betweer- Department of External 

Resources (CSL) Mid the Institute of 

International l ducation. 

c. Direct Reimbursement Accotnt. 

7. Project Design: The Government of Sri Lanka and USAID/SL 
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8. Responsible Mission Officials:
 

a. Mission Director(s): Mr. T. Arndt (AID Rep.)
 

Ms. S.J. Littlefield
 

b. Project Officer(s): Mr. C. Antholt 

Mr. T. Wilson
 

Mr. J. Bonner 

9. Previous Evaluation and Reviews:
 

a. Project Review - August 3, 1978 

b. Project Review (2nd Year) - May 21, 1979
 

10. Cost of Present Evaluation: 

a. Direct Hire: $ 2,250 

b. Contract: $ 15,000
 

c. Other: 

$ 17,250
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I 	 CONCLUION~~1S AlRECOM4ENDATIONS 

A. Imnact on Sri Lanka Rice Production. Rice production 
in Sri Lanka rose from an estimated 70 percent upto 85 
percent 	of self-sufficiency during the project period.

Totalproduction as 8.miiOn --bushels...in- 19,77 and. 107
million bushels in"1981; average yields per acre were
49 	bushels in 1977 anyl 58 bushels in 1981.
 
However, factors such as weather, high-r prices for paddy 

and better availability of inputs make it difficult to
quantify.increases due solely to the project. More logi­
cally, the full impact of the project on Sri Lanka rice 
production is yet to come, as the following developmonts.
occur:
 

• 	 The staff trained during the project return to their 
posts and achieve their potentials.
 

* The decentralized research system implemented during the 
project 	begins to pay dividends in the form of varieties
 
and practices better adapted to the regional diversity

of 	the country.
 

, 	Theftsource capability studies conducted durinq the project.
help make regional recommeneations" possible. 

.	 Improved varieties, with additional disease and pest

resistance an" tolerance to environmental stresses,
 
emerge from the rice breeding pineline.
 

* 	Intensified cropping systems, which were expanded dur­
ing the project; are more witely adopted.
 

Technology transfer to the farmers is accelerated by

development of better linkages, between research and 
extension.
 

B. Strengthening of the 4.ational Research Systom. The 
ori inally proposed continuum of a resource capability survey,
improved and intensiied breeding, newi and current crooDing 
 f 
patterns, and variet'v evaluation under farrmors'conditions 

S.... 	 is in place and worki'ng, although part of the last portion 
was achieved in an indirect way (see Section t1, Field Trials,
below). Before the project started, GST, had felt th-; need 

*: 	 to decentralize the National Research System to bett,,r serve 
regional needs. The project provided the additional trained 
staff and equipment which made regionalization possible.By requiring the creation of interdisciplinary workinq groups
for the rice breeding and cropping syiitcms programs,the
project 	also ensured the necessary coordination among

regional centers. 

i ' 	 I -' 	 .. , ­

A.1
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As a result, Sri Lanka researchers are now developing

varieties and dropping systemsswell adanted to tile
agro-ecological diversity of the country, which should
lead to increased, more stable production of food 'crops.

.his eunce-provid1es ~cr11ent44kg with -cxtens ion.Further "fine tuning" ,;ill continue to add to, its effi­
cienc and effectivenoss.
 

C. Tr.aininq of Sri Lanka Staff. The increased training of
Sri Lanka staff was a major achievement of the project.

Two diplomas, 34 M.S and 2 Ph.D. degrees were or w,,ill be
earned before June 1984 PACD on training; no diplomas,
20 M.S. and 10 Ph.D. degrees were pla.ined. Some 85 short­
term training courses, most of which were 4-6 months dura­tion and were given at IRRI, were completcl~only 48 were
planned. Attendances at workshops, conferences, and study
tours, which constitute in-service training, totalled 70;
the original plan implie this typi o training would 
 occur 
but had not specified numbers.
 

The unfortunate shortfall in Ph.D production. was partly

due to 
a shortage of adequately quaiified candidates, and 
partly due to delays in identifying candidates, which left
insufficient time for Ph.D traimiing before the end of the

project. 
At this point the training comnoiinnt PACD was

extended hy two years to allow for 5 full years for traini.ig
ith Ph.D. Candidates. It was felt tiat t~c lrcje Ticr-,
j.t Thort term trainees co 'nterba]ancil :''e h.n. shortfall

for the present, but more Ph.D.'s will he needed the
infuture to staff the research program. Overall, the traihing

program was very satisfactory.
 

Recommendation:
 

GSL should consider a continuod training program for

Sri Lanka's scienti~ks. This is needed in order to
maintain the present ,level of training for new employees

entering the system, and for in-service type training such
 as international conferences, worl-shops, and study tours
 
for present employees.
 

D. Procurement of Commodities. Another important achievement
 
was the procurement of slightly over $ 1 million of comno­dities, which enable Sri Lanka Staff to conduct their work more efficiently. Commodity procurement got off to a slow
 
start because of changes in team leadership, but by A'xgust

15, 1982, nearly everything planned had been received or
 
was in order. 
A 1982 USAID audit revealed deficiencies in
commodity inventory records, but these have been correcte-'d ,'
i
 
in the last few ronths through major efforts by GSL personnel.
Source-origin requirements caused delays and problems in

the procurement of a micro-computer and of vehicles which
 
could be properly serviced in Sri Lanka.
 

http:traini.ig
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:,'Recommenda Lionis: 
Host governments and contractors need to be keptinformed and advised on USAID proqurement require­ments. Source origin requirements should be 

- waived in,-cases :'where -local-,service7-is poor-orunavailable. USAID should consider training ahost country officer to serve as procurementofficer for USAID Projects as needed. 
E. Rice 'Research T6chnical assistance in rice research,which centered on breeding, was effective. The genetic0CvWuation and utilization program wa: strengthened 1yinitiation of basic studies on inheritance and transferof important charactars, including gall rnicge resistance,brown planthopper resistance, thrip tolerance, submerg.,-,c etolerance, and tolerance to bronzing. The basicreearchwill have its greatest payoff in the years to come, asmaterials and techniques emerge from 01e kIant breedingpipeline. Factors for pest and disease resistance andtolerance to submergence, cold, and adverse soils shouldbuffer rice proddction against large fluctuatj.ons due to stresses.rice varieties were released during thecontract period, one of which(Bg 276-5).:as developed as 
a consequence of the project. Xnothc "important contri­bution was the organization of a very effective inter­disciplinary rice research working group composed of allthe principal rice researchers in Sri Lanka. The workinggroup meets twice a year to review and plan programs.This and . opping systems working group are stillfunctionin:i, and the working group concept has even spreadto other crops. 

4 

Recommendation: 

Rice researchers are urged to continue their regionalizedbreeding efforts in ordqr to better tailor varieties andmanagement practices for specific environments. Theyare also urged to continue surveillance for potentialdisease and pest hazards to rice production. 

A' 

F. CropiigSystems. This program is functioning effectivelyand is already resulting in cropping intensification at somesites. nenefits of the program are expected to be more fullyrealized in a few years, and will accrue on a continuingbasis thereafter. It has a direct impact on farm productionand also enhances the effectiveness of the research systemby encouraging dialogue among agricultural scientists,economists, extension officers, and farmers. 
byi , 

/ 
f 
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~~ 	 cV'ommnndations: 

The- program should be continued and expanded to
addlitional sites as needed, but activities should 
be coe dinated with the World Bank Extension and 
.AdaptiVe--Research -Project-and ;-with'-the IDRC -project to- ­avoid duplication and to exchange finidings. Coordina­
tion between the r~spective cropping sys tems workinggroups.is 'important. GSL scientists are also encouraged
,omaintain their participation in the Asia CroppingSystems Working Group.
 

G.-Resource Capability Survey. Technical assistance in the 
resource capability survey was very satisfactory. The surveyconcentrated on the wet and intermediate zones, with the

objectives of identifying specific agro-ecological. districts.
 
Now that these districts are identified, researchers can

begin the process of tailoring varieties and M,anagement

practices to maximize rice production in each district. The
* 	 survey information is also useful for training extension
workers in -the resource capabilities of the districts, thus 
enabling them io make more appropriate recommendations to 
their farmers.
 

1. Field Trials. Unfortunately almost no direct progress 

was made onthe Field Trials component as such of the project.

Much of the Field Trials Specialists' timne was occupied by
administrative duties as team leader; GSL was in the process

of changing from a centralized to decentralized Field Trials
program; and progress was hindered by >e .onr-4 chan'es in 
contractor and-GSL employees responsihle for Field Trials.

However, the format proposed by a Consultancy on this acti­
vity has been adopted, end amplified by the W.1orld 1DaInk Adap­

4D. 	 The project indirectly served as a catalyst to get this
 

important dimension in motion and integrated into the

decentralized program of. the GS.Doeparl-rient of Agricul­
ture.
 

I. Communication and Management. The project suffered from
the three changes in team leadership during the contract. 
The initial team leader arrived after other ir_ers weire
"on site". The frequent changes in leatcrship disrupted
and retarded the overall management and procedi're:; in dis­
patching candidates for trainingt 
arid purchose of commodities.
The Project Advisory CormitLte as siet forth in the coi tract 
was never constituted. There were minunclor,,-an, url ingr;,, 	 lack 
of clear and comprehensive communication between all parties 
(contractor, donor and host country) regarding many aspects

of the contract.
 

4 

http:groups.is
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Recommendations;
 

The ,teamleadernshould not he expected to providemajor input into the technical assistance component
of the program during the first phase of tePAroject.

--This person-shoula arrive tell in WaSncc of theplhnned. technical assistance team to facilitate
T planning and logistics for the project. 

Future assistance projects should have a grant
component to facilitate meeting the personal
logistical needs of team memb.rs an, for the enta
bli h.ent an,' operation of an office for servicing
the project. 

.ey administrators and officers of the contractor
should pay visits in their respective roles of
responsibilities at the outset, not after difficul­
ties arise.
 

A xoject Advisory Committee composed of host 
government, 6ontractor, and USAID representatives

must be organized at the beginning of the projectand must meet on a regular basis to discuss any
operational problems and to review and plan
research. Many of the misunderstandings and delays
incurred during the present project could have been
alleviated by regular meetings of donor, contractor 
and host government personnel. 

>
 

.4
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? TV. R'('r, SITUATION IN SRI TZVNURA 

During the last '20 years the capability of the SriLankan farmers to produce more rice per acre has imorovedsignificantly. The average production per acre in 1960 
i 

was asproximay _3.6ushe1ls._p er.acre whereas oin 1981
it was, nearly 60 bushels per acre. There was seriousdecline in output'per acre during the period from
-76, at which time there was a seriour. drought. 

1971 
The new

high yielding short stature varieties were being intro­duced during this period, and a new policy beingwas
formulated regarding inputs necessary to maximize th 
 use ­of the new emerging technology. Due to improved agronomic.

51 .. practices, double cropping of rice made possible through
use of shorter season varieties, greater availability ofirrigation and improved availability oK necessary inputs
at an appropriate time, production capability began toimprove by 1977 and surpassed previous records by 1)79.
It is interesting to note the continuous relatively greater iincrease in yielding capacity during the period 1975-1992during the dry season (Appendix C) where the new technology
is undoubtedly being used under irrigation. It has conti­
nued to climb and be maintained at ne. levels not
previously achieved (Figure 1). 
 During this tine the researcl
and extension programs have grown and improved. Sona bene- .fits were beginning to be realised from the expanded and

intensified research program as 
a result of this project
 
by 1982.
 

Sri Lanka now, has the capability of producing approximately
05 percent of its rice needs. Momentum has been generated
which could lead tb self sufficiency in the near future.
It is necessary. that a strong research and extension program

be maintained. During the last d.cade the acreage has
increased from 1.4 million to approximately 1.7, while pro­duction has increased from 67 to 122 million bushols. The
 
use of INIVs during r1aha casoh i estimated to he usedat over 72% for the country: varying from 25" u!-e in some
districts where major challenges still exist to provide
a high yielding technology which would he suitable for 
prevalent conditions..' 

Current population growth rate is estimatr:d to be 1.7%.
Current per capita consumption of rice it at 104 ki/annum.The rapidly advancing usc and intrest in croppinq systems
provides a sound base in wise use and conservation of
agricultural resources for maximisinq food oroduction.
Thus this project was most timely in the sequence of events 
designed to improve food production efficiency for a
growing population. The research effort achieved must bemaintained and increased through greater concentration
 
of resources (human and material),.
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PaV, DACKGROUND 11ISTORY& OFPROJECT 

P roduction is.a barometer which indicateshealth of the GSL economy. theDuring the early seventies

production had been declining. Therefore GSL was anxious 

.o. abate, this- trend-and tothi:s end -aproposalwas-made --......in 1976 for a major USAID loan to assist in improvingGSL research capacity and capability. This in turn 

would be of direct assistance fo ext-nsion in carrying out 

$1 

educational programs with farmers. In 1975 Sri Lanka wasapproximately 60 percent: self-sufficient in rice pro­
duction.. The population growth rate was estimated to b.1.6 percent per annum, down from 2.8 per cent in ,.953. 
By the early part of the'1970s production increases wereless spectacular than after the introduction of new tech­
nology. It was obvious that other aspects in addition
to new varieties must be givencareful evaluation andconsideration.
 

In the meantime Sri Lanka had developed a unique approachto more efficient land utilization through the Resource 
Capability Survey (RCS). This knowledge provided anexcellent means of delineating the oarametersof regionshaving similar agriculture potential. 
These surveys
needed to be completed to facilitate the use of this con­cept to assist in identifying more homogenous agriculture

regions.
 

The new technology then being used in variety developmentpresented an entirely new opportunity for cropoing
patterns within givena water (rainfed or irrigation) regl]ne, /;.Hence cropping systems took on hew dimensions for the SriLankan farmers. With the increase in pest damage as secondgeneration challenges subsequent to the introduction of
the new technology, greater cropging diversity needed to

be explored.
 

With expanded irrigation facilities, particularly Jn thenorth, Sri Lanka was on. the threshold of self sufficiehcyin rice. In the late sixties the common plant type was 
taandtall eeopeneand l ot staurehgiindngeisoften late maturing. Lodging and weeds wereseriousi~i?" and developedconstraints.shortThestature,Lnkangnow Sri arose to the occasionhiglh yielding, varieties. < 
One of the key reasons for their success was that theypaid attention to the art well asas the science of plantbreeding. Thus the stage was set to deign varieties
better adapted to the wide diversity of conditions under 

*9 which rice would be grown. The breeding program needed 
to be expanded and intensified. This would require moretrained manpower, improved and expand']td facilities. 



Rsach designed: to generate agriculture technology will } 
never be ?fullythe SrjLanla had canfor :adVaintage consummated' Unti!I 

a field trials section as.alf ,nction 


of findings. the farmerhad takesome years 
of its agricultural
 

ScontheS..,research farmer's fies.division. The It n initiallyfield 'trials sectionh, provided for'-'/ 

................ .:be-aset up-natutot evaluatea1-cha' them-od t. T 1 and of !}
role 'of fertilizers, i see!medn to
[v Rsearieties and/or new germtplasmon a scale much grywaltrl 

than, hcould byaccomplished on the experiment stati,-.e or 
field laboratory. .Field trials could )be organize.-d w;ithindthe frame,ork of the districts ibeing proposed os a result
of the RCS and could serve as the vita conecting linkcutua 
between research and extension. To do this jo tie divi­

sion needed to be r, -organi-er'nw decentralized and r, -orinnte,! to ,'<approach bein had It een intially be 
mobile. tence within reason it-neeed trannsort and t 
equipment necessary to efficiently con durt"off station"evaluation oe germ plasm. 

Thus ther be acfour major components in the project o 
package proposed Resource Capability Surveys, Rice uResearch (areeding) , Croppin Sys tor-.,and Farmer Field Trials. 
This package needed to be un]ergirded writh a broad spectrum
of training plus appropriate equipent and supplies. uence
the project was initiated in 1977. inthpojc 

4 
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VI. IPLE7T1ATION OF PlR3a'r 

A. TECHNICAL ASSISTANCE 

1Rice Research 

The principal mphasis in the rice research cormponent has been ondeveloping high yielding rice varieties that have resistance to
pests, diseases, enviroarnetal. stresses,. and -that will -fit-differentcrOPPIN Pattern,. The breeding goals ,ere to be accomlishedthrough organization of a multi-disciplinary program for varieta
Insroventnt, coupled With short and long-term training of the 
professional staff.
 

Background 

Prior to the inception of the project, three different phases of
rice varietal izprovcment were reconnizable. First, bcgiining inthe 1930s, pure line varieties twere selected frcm indircnous rices.Second, by the 1960s,varieties were Leing dcvrlcped by hybridizationamong local and introduced tall rice ty.es. An e xamp].e of these oldinproved varieties (OIV) the tall, redwa, rice variety 114, which isstill being grown. -In 1980-81 about 20 .ercent of the acreage vs
still being planted with the OIVs in the !Mha sen-cii, wi,3 6 pcrcentin the Yala season. The third phase was the i-e of the sinidw.anr plenttype to develop the high yielding nm.', itT.,rovcd varietics (NlIV), whichare either of scmida,,rf or intermdiate stature. The NIVs bccne
available for general cultivation in the 1970s, i'nd in 1980-81 wareestimated to be gro.'n on at least 72 percent of the acreage in theMaha and 79 percent of the acreage in the Yala soascn. 

During the third phase, much attention was given to developing arie­ties of different maturity lengths, for adaptation to specific envi­ronments and cropping systems. Thus the nmost im.ortant current varie­ties. released 
inthe 1970's, range inmaturity from 3 to 6 months: 
Bg 34 -8 (3 months) 
Bg 94-1 (3 -1/2 monthJs)Bg 11-11 (4-4',1/2 mon ]s) 
Bg 90-2 (4-4 W1/2 months) 
Bg 3-5 (5-6 onths) 

The above NIVs perform best under the more stzble envirora ':ntswhere water, solar intensit-y, cold, and rc.orly drained soil. are notlimiting. Therefore much cnp.hasis is bei.nq placcd.on develeping ne,varieties that are disease and insect resistant. The co."nihnation ofgreater uniformity and intensified culturtal practices had increaz'edthe potential for genetic vulnerability. Thus provkc.usly rather un­important insect pests, especially broun planthozpcr m.di gall midge,became a serious problem. Fortunately, intensive breeding efforts
have resulted inrelease of resistant varieties: 

Bg 400-1 (4-4 1/2 months, gal midge resistant,200
bushels/acre yield potential)


Bg 276-5 (3 months, gall midge resistant,120 bushels/ 
acre yield potential)
Bg 379-2 (4-4 1/2 months, browm planthopper resistant),
200 bushels/acre yield potential)
 



The cczbination of pest resistance, imnProved Plant type, and 4 ­
4/2months maturity gives Bg 400-1 and 13g 379-2 extrenelyhigh yield potential. Bg 276-5 has low-,er yield potentialthan the other two, but is valuable because of its short maturity

ofjust 3 months. 

In current work erphasis is also being placed on development
Of -suitable varieties for unstable-envitonmnis Mhei e xisting
NIVs donot Perform well, as in'the low country wet zone. Fiveadditional varieties were recanmended for release in 1982: 

;Bw 272-6B (3 months)
1N3267-3 (3 1/2 months) 
Bw 266-7 ( 3 1/2 months)
Bg 407-2 (5-6 months)
Bg 745-2 (5-6 months) . 

Other recent releases include Bw 100 (4-4 1/2 months) and the veryearly maturing B. 750 (2 1/2 months) ich iswh designed for aquick crop in zones with very short rainfall periods. 

The principal yieid breakthrough was achieved by the improved
plant type, but the addition to current releases of disease andinsect resistance, tolerance to environmental stresses, andadaptation to specialized environments, is expected to help
stabilize yields at higher levels.
 

Favorable weather and use of OIVs led to high yields in 1970, but were followed by lo.wer yields through 1976 in the last fc.% years.
Yields again are moving u[mards (Figure 1) . 7he Deoart-mnt ofAgriculture feels that much of the credit for yield increases mustbe attributed to the nvw varieties and. to concommitant improved
MnageMent practices, since yields are moving upwards even in theface of adverse weather, restriction in fertilizer imports and
rising production costs. 

Technical Assistance Contributions 

The technical assistance caponent was implenented by the arrival of
the expatriate rice brceder in 1977. His job description vasassist in organization toof a national rice genetic evaluation and 
utilization (GEU) program, to help prepare detailed annual researchplans, to inplement rice breeding activities, to organize and
conduct a coordinated rice testing program, to identify individualsfor training, and to assist with organization of a rice.workinggroup ufhich will plan and coordinate rice breedinq research inSri Lanka. The contractors (IRRI) had planed to place anexpatriate breeder in Sri Lanka for the 60 months of the contract,Following departure of the expatriate breeder after three years, GSL
chose not to request a replacement although the contract was not,amended to reflect this change. A short-term breeding consultant
also visited the project on three occasions. 

During his three years on the project, the expatriate breeder wassuccessful in accoplishing most goals given in his job description.
He strengthened the GEU program, especially by initiating basic %work 
on inheritance of inmpotant characters: gall midge resistance, 
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brovrm planthopper resistance, thrip, tolerance, submrgence tolerance 
and tolerance to bronzirng. He also began an upland variety scrcening 
program. 

The GSL breeders had recognized. the invortante of the 
basic studies, but had been too busy with other activities to do 
the needed,basic research.i The general feeling isthat the basic 

------- research -begun'by-the- expatrilate*breeder-will.-have -its-greatest
payoff inthe.years to came, as the techniques and naterials he 
developed, emerge from the breeding pipeline. Twelve new varieties 
were released during the contract period, one of which (13g 276-5) 
resulted from the project. 

The expatriate was very effective in organizing the rice working 
group for planning and coordinating rice breeding research inSri 
Lanka, Breeders and other scientists including pathologists, ento 
mologists, agronomists and economists from all mjor research 
stations meet twice each year - after each major cropping season ­
to review progress and plan the next season's xomrk. The group tours 
each of the major regional stations to observe and discuss their 
work. The two rice working groups (the research group and the 
cropping systems grobp have essentially the sane m-enmrship, all of 
the rice workers in the nation) are still functioninq very effectively. 
The concept of working groups has even extended beyond rice to other
 
crops. In this respect the project served as a catalyst for the
 
formation of the working groups and the regionalization of the research
 
program. 

LL F I 
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2. Cropping Systems'
 

Varietal imprvements alone are not sufficient to,
 
realise the full production potentials of SriLanka
 
farms. Under conditions of great agro-ecological
 
diversity and small land holdings, it is essential
 
to assess the local cropping systems and seek improve­
ments in cropping intensity and farming practices.
Such-a- program was included- in-the -rice research ......... 
project to complement rice breeding. According to the 
terms of reference, the objective of the cropping systems 
program was"to develop viable nedw cropping systems that 
will allow for increased land use intensities in the diffe­
.rent agro-climatic regions".
 

This was to be done on four sites. The research %ias to
 
take local socio-economic conditions into account and
 
to consider all crops cultivated by the farmers; it would
 
be interdisciplinary. The on-!arm cropping systems re­
search methodology used at IRRI was suggested as a model.
 

The program would be led by a national coordinator for
 
cropping systems, and was to receive the technical assis­
tance of a cropping systems specialist provided by IRRI.
 
In the project paper, 60 man-months of technical assis­
tance had been planned, but this was reduced to 24 months
 
in the contract at the request of GSL. This reduction in
 
TA was unfortunate because of the lona term nature of
 
cropping systems work. In just 24 months the cropping
 
system specialist was expected to train the site coordi­
nators, select and open four research sites, conduct base­
line surveys in each site, develop more efficient cropping

systems, and test them for extension to the farmers.
 
Furthermore, the Sri Lankan Coordinator would be out of
 
the country for iJ.training during that period, so there
 
would be little interaction between the two leaders of the
 
program.
 

The IRRI specialist wqrked in Sri Lanka from July 1977
 
to June 1979. The national coordinator studie at 1the
 
University of North Carolina for a Ph..D, returninglin
 
1982. lie is now Deputy Director of Research at the
 
Maha Illuppallana Station as well as coordinator for the
 
cropping system program.
 

While progress was at first a little slow, partly because
 
of lack of experience by all concerned, the program has
 
been fully developed as planned and one site (Dand'-awela)

has reached the promotion stage (see dercription of that
 
site in section VII C).
 

!!,~
 



The Program benefitted f~rom fnctthe thatcropping systenln re-earch program already 
a 

existed inSri Lanka- IDIC had begun research in in1976 Katu­potha, in the inr.mdiate zone (irrigated agriculture)and in Walagarnhahuwa, in the dry zone. 
Under the Ae Project, work h en conducted.in-.......
 the
....... -following -sfI:60'i 
 - c6se, A .1 endi x r 

- I'ahaeli Area, Anuradhapura: dr-y zone,tank based and fully irriqated agriculture. 
- Bandara.'ela: Intermediate zone, rainfed or strearifed 
agriculture. 

-Paranthan: 
 dry zone, rainfed agriculture
 

- Angunakolapellesca: dry zone
 

- a new site is now being organized at Karadian Aru

in the dry zone.
 

The new sites wereecological zoner-, 
 .- ected to .'--pre:ent thei:ith both rain;ed and irriqated sites.
rain arro-

The suggestionr of the e:tcnision service and the expressed
willingness of villaqern 
to participate in the program were
 
also taken into account.
 

The IRRT croppinq l-ytens neciai-t first ccnductcd
 a 6 month traininq n,-ssion for th; ste coor-diaLorsin Walaqarhaht,7:1, in Anutah-inura district. rThch 3iteis now staffw7:3 -with one rlcon.mitst, one ass.stanteconomist and cna, or troro fiAl'1 irtints. The
cropping systcr,. program staff his also benefittv., frorI14 short ter:, t'r.'ning ,'nn, Ph.D. and atotal of 32 trr;{- to. conf.e :encos, cropping syzctc:ssites in Asian Crunties, on(I meetinrys of the Ast%/Regional.Cropping Syntc r t'trrznuc G,: oup. Scve!ral M.S. Strdents nowin training vill return to the Cropping Systc"s Program.Training has also 1ric-. provided The 1.)PCr tn project. 
The National Croppi-, S'stc-ms ?orkinq G(roup ws crf{I.e­as planned in 11i7. 
 It includes re:eirchc.rt, site a
nomists and cconcrml-ts and extenrsion officers, 
as ".Ii
as administrators of the L partnrent of Agriculture. The
working group r'.cts 
r-ou arl, tu.ic' a year after each
crop season to nas-
 ins
ffninnt iid(scuss y-:ork plans for
the next easron. ?Vnborsworking oroup of the National Cropping Systemshav!e jcntionod having bencfittcd from thesysta-,atic -xchange of information beteen agriculturalscientists, economists, and extension officers.


orking Group is also very active in the 
The

Avia 
Sri Lanka 

Pegional Cropping 
Systems Working Group.
 

d 
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A baseline survey has been conducted at each site
and testing of improved systems is under way. 
 Farming
practices and production are being monitored for the
cooperating farmers in cach site,and survcys
on rate
 
of adoption ofwiotirri recommendedP pr,~ie.hvth._" r-c-turalEconomicsa nd - bc~ntoDivision chargedwith reviewing and analyincy the data from each site
 
generated by this program. 


it difficult to handle all the informationl
Processing and analysis 
of
the data may be easier once the micro computer purchased
under this project becomes operative.
 

: . j. . ... . . ... , , . .......
 

http:pr,~ie.hv
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3. Crop Production/Field Trials 

S The job description for the Crop Production/Field TrialsS•:fpecialist called for him to assist in planning, organi­
zing' and implementing simple field trials based on.mproved varieties and management technilues previously
identified at research stations. He as expected to 
assist in development of \inkages betwLeo, research and
 

--.. extension,--identify trainees, prepare- suuiMimaries of recom­
mended practices for use by extension w .-k:rs,and organize

field days. lie also was to participat.eirj I.the.rice and
cropring systems working groups. lTot.'inclhred in his
job description in the contract, but Q cdnsiderablc
 
importance in discharge of his dutiesl was the designation

of the Crop Production Specialist, the most experienced
member, as the IRRI Team Leader. 

A Field Trials research program had been a function of the
 
Department of Agriculture for many years' prior to the

initiation of this project. 
It haO been used as a mecha­
nism to evaluate thn role of fertilizer in rice production

under actual farmer's conditions. As a result a Field

T'ials Division was established and was operating on a
 
national basis with its headquarters in Peradeniya at the
 
beginning of the project.
 

The Government of Sri Lanka had decided that the activities

of the Research Division should be organized on a regional

basis. 
 In August 1978, at a special working group meeting,

the rice research staff discussed in depth how the Field
 
Trials activity might he integrated into the proposed

decerntraliand structure. 
'The Deputy Director (Research)

for Agrici.'ilture requested a short term Consultant from
 
IRRI to study the then (1978) current status of the Field
 
Trials program. Ile asked for recommendations how it could

be organized within the proposed decentralized framework

and provide an important and key linkage with Extension.
 

This consultancy was carriedlout in Octohbr 1978. The
 
report which is on file, recommended that Field Trials
 
be conducted as 
an integral part of the regional activities.
 
The plan proposed was never effected by this project. The
 
Field Trials phase of the project was fraught with many

challenges, to a large degree due to prrnonnel difficulties.
 
The contractor and GSL had not clearly and concisely recog­
nized the major nature of the assignment for the person

expected to carry out both the role of a specialist on

Crop Production/Field Trials and the adinitiative res­
ponsibilities as team leader. As a result, when the
 
pressure was on, the administrative responsibilities

received top priority.
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The initial team leader/field trials specialist
arrived on site late. 
Most of his time initially
 
was spent on administration. His counterpart was 
preparing to depart to pursue graduate studies 
overseas. 

In 1978 it was decided to decnntralive the Field
 
Trials program. The first specialist left, "Che
 
second-national"coordinator" departed for..graduate....

study.
 

• The field trials program was left"in limbo"
 
for several months.
 

* A new specialist arrived on site in iuly 1979.
 
An agronomist was assigned as his counterpart

later in that year. 

During the early part of 1980 the aqronomist counter­
part was reassigned to CARl. No subsoquent action
 
was taken to replace the counterpart. 

In the meantime, the Field Trials program tzool: another 
turn, and was incorporated into a World fank project on 
Fctensiop and ,AdaptivePesearch. The World Bank Project is 
follomiig much the same format that was recommended by
the IRRI consultant on field trials. 
 Thus field trial func­
tions are now being carried out by Adaptive Research
 
Teams at eight regional centers, with 24 sub-centersthe World Bank project. underThe convoluted progress of the
 
Field Trials apparently has resulted in a successful pro­gram, but most of the credit must be attributed to the 
World Bank Froject. . 

o4A
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4q esource capability Survey 
°~ 

* 

4 

--.......... 
4. 

: 

, An understanding of the climate and geographic charac­
teristics of different,. areas is helpful for developing
and applying new rice and cropping systems technology.
For example, rice production in the wet zones is lowcr 
than in the dry zones, partially because the IVvarieties were not accepted as readily in the -et zones. 
Sp&6ifi&c varieties andr aaement-practices were need
for such areas, but better background information wns 
required in order to tailor varieties and practices for
local .environments. Therefore studies were conducted 
in the wet and intermediate zones to (1) identify and 
classify valley and terraced slope.systews, (2)delineate­
slope categories, and (3) complete soil surveys, charac­
terization, and mapping. 

-d 
:i 

The studies were conductor', by short term consultants who 
had considerable previous experience in Southeast Asia.
Most of the wet zone and interfrdiate zones were surveyed,
and specific agro-ecological systems were identified. Parti­
cular emphasis was placed on idIentification of high potential
areas in wet zones. This information is being used by the 
research and cropping systems working groups to develop
varieties and management practices for the different systemsy
identified in the survey. The survey information is also 
useful for training of village extension workers in the 
resource capabilities of their area, and enables them to 
makce more appropriate recormnendations to their farmers. 
Finally the surveys are expected to be useful for teaching 
purposes in the agricultural schools. 

The principal impact of the resource capability studies 
is expected to be in increasing rice production in the 
wet and intermediate zones. 

A! 

>I 
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DTRAI'flfl-


TZ traininq is one of the most
assistanc, program, 
uscful comzlonfIt of a
It is an inves1Ientc~m!nichfcanac'e cted haveto cun tinuing payoff over many years.new cz~uP variety on mnnacge,M!nt practice 	 A 

may produce aparg return over a 5 or 10 Year period,pale in comparison 	 but this cantR the chrocr.outputof2atrained 

Training was arrth, '61 under theIRRI 	 project Ily two contractors,and the Institute for International "]0tication (fIT) 
3.. M 7PnTnt r: r,,­

proqrE,' , Th., 
eadelr and f.S3T, implementedproqrar, 	 the trainingwhich !had two elements, I-onq-term an short­
tori trainillrl.
 

Su. Long-tnr, l].n.­
i. 	 Ten fello-*/!ip; were to be prov;dred for Ph.D. training, 

to Sri Latla scirti.ts hol.ding thre 1.S.ro,.;t c, r3Os i.t wq that 
T)eree . Inw ox.pctedb. c.rri(Thru 	 then".s research wouldi .... at IflrI or in Sri Lanka, although 

course ,,,< ..P~hili!-PIW123. ". e completed in U.S. Universities or 
~ii.Tornt ,-,v:cho]a!,h,:n, .-ire to he o ,i for M,.S.e study 

for Sritr, ninq 	 it .S. greesw- to he 1ndertaken either in the "hiliw.[nesor anothr Aqiau Coitntry. 

b . S'io r t- t .- , ~ 

Non-'drgroe rescarch training and production type training
courses t,nre arnt,:dr for 48 individuals..service" training 	 This "in­was to"be provided at inIPRI, coursesgenerally of 4-6 months 'in length. 

C. Pe.'t11lts
 

h 	 lmhrs of p>InT),,,' n rrlnlet-,c triip rc a ' .,1 o~n';'.2aVICe 1. The ;,-; trninin'j r err
si ;: s :trt, 1 :. o-'o,- ro c :-t snion 
,1r-. q off to a
 

.ttho in trtraining;t _, rin, 1S1 4) will ..... i.v.rof the 1..2 . cn 1 	 t?o,,,9GSI, 	 fruc trati,on :- ebwrl; r ymbe.'u, r- r:,, rilI theirof r.-)nL-ntiil I., train'eCs werenot nee C- . .Vt t'.' ni.v.rsity of Philiprp lr.Sowrive~re 	 s o,; 7!anos.eIpected to 1.S.earnthe II1RI cents~ct, x.'hich iz very close 
qtcees under 

t.f.tortuna,]v ;onivl 2 Ph.D' will 
to th" 20 ptanned, 

) Planned e earrecd ins,ead of the1i1n 7therontract. 
lack 	 Part of th<. shortfall ias due toof ar'l-,,-,!,,.-7 qhll llied candiOates. some 	 Ther a iso was5oi ctinidnare tannin mlnting to sturlines in theindicates tha more 	 US, whichcrirrliysive hriefinprocedures :ihou'A b,2 	 on trainingheld at the heqinnA:,i J of tile projects. 

k;i, ~ ~ i 

http:scirti.ts
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;,!-Grain 

-

Tahicl Surn, arY of Planned and completed 

Planned 

Long Term 
IRRI Contract 

10Ph.D, 
M.S. 20 

UE1 Contract 91 

Dinlomn 
Long term totals 39

Short-term(All under 
IR!I Contract) 

Rico Production 19 
G7U 8
Water ':la cY,7,-!nt 3 
Croruing Sys tem 8 
Resource Survey 2 
I r A", 6 
Iachinerv 2 

Farm. 
Zinc Dficlnncy -
U qoa of Fied icer -
Varietal ,rc;tong -Ounlity -,-stinq -

Graphic Art PPrinti ng 
S),!cia Training for 
.,e e of ficerh -

F~ooJI Techinology. 

traiin.;,e 

Completed 

2 
19 

36 

13 
20 

9 
10 

2 
5 
3 

2 

1 
3 
11 

2 

7 

Short term totals 48 85 

Tforkrhops, Conforonces, 
Seninarq & Study Tours 70 

I 4 

I] 

i~i/ 
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CSL regulations reserve leaves of absence to tenured
employees and limit, their duration,thus limiting 
the pool of potential candidates. Finally for an '1entomologist who earned an M.S. at Purdcvr~here was

insufficient time under the'contract for him to stay........
 
on for a Ph.D. In re ospect, the projection of

training 10 Ph.Ds in 5 years from a relatively small

pool of possible candidates was overly optimistic.
 

The short'-term training program was, by all accounts,a

resounding success. Some 85 trainces, instead of the 48

planned were sent to IRRI for the sh6rt courses shown in
 
Table 2. In addition to the short-term courses, there
 
were 70 attendances at workshops, conferences, seminars
 
and study tours. Funds for the extra short-term training

workshops etc., were available from the unused funds for
 
the Ph.D. training.
 

2. IIE Contract
 

Arrangements for training of 9 M.S. students at U.S. univer­
sities under the IIE contract proved very satisfactory. In
 
fact, a total of 13 M.S. degrees will be earned by the June

30 1984 end-of-training period. This contract has also
 
sent short-term participants. 

Training Summary 

Except for the shortfall in training of Ph.D s the training
 
program was felt tq be excellent. Disappointment was
 
expressed over the USAID policy that travel and expenses

of dependents cannot be financed.
 

For the present, the extra M.S. and short term training,
together with the workshops, etc.) counter-balance the
Ph.D. shorttall. However, GSL would like to get enough Ph.D,,s
trained so that more can be active in research, as. present

Ph.D. s assume more administrative responsibilities. A
complete list of all trainees and meeting attendances is
given in Appendix A.
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C. C tDK)DITY PROCUE NT 

As part of its contract obligations, IRRI agreed to purchase
U research supplies and equilxnent that are not ordinarily

available in Sri Ianka. Although the cannodity procurc'ent 
..... 1.,was -. delayed ITy .t he.,Team..Leader,,changes in the early years- of theproject, virLually all of the commodities had been obtained 

or vere on order by August 15, 1982, the end of the extension 
on purchasing for the project. 

A 1982 USAID Audit revealed that inventory records on the 
coimodities were inccxnp]etc:. Following Herculean efforts
by GSL personnel during the past few months the cotminities 
have been satisfactorily located and inventoried. 'Ihe
comdities supplied to each station and office, uip to the time
of the present review, are given in Table 2. Mother $15,000
of ccnnxities are in the pipeline. 

USAID source-origin requirements that conyrodities be purchased
from US firms caused dlIays and inefficiencies, especially for
the Helett Packard micro-computer and the III Jeeps. The concern
of the US Government on source-origin policies is appreciated,
but if appropriate local service is not available for US-nade
cumodities (as for the carputer and Il Jeeps), the policy leads 
to great inefficiencies in project operations.
 

1\ 

i}-.
 

N' ' 4~' ~ 44 '4~'-*4-' ­ ~ ~ ~ ~ .~ < 



- 28 -

Table 2. 	Total cost of ,qu,' I 1 wiant 
under the :Jroj,,ct to vir station; 

1. 	 Agricu1tu - }cononist ur; $ 49,937.42
 

2. 	 BataI",go3na 122,026 3 

3. 	 Anun:'"a.!ssa G,)19.23
 

4. 	 IBandara.abh 59,907.40 

3. 	 Amhalantota 7,213.11
 

6. 	 2entota 5,379.06 

7. 	 3omh u.: 1 a 69,991n.93 

3. 	 CAT',S,onn'oru.'a 133,071.26 

9. 	 DDR. , Pradenina 39,494.90 

10. 	 , ara,,i n Amt 59, l 0.m.
 

11. Kan & ,tcr UTse Division 	 34,0 5.22
 

12. 	 N4aha Tlil'Ti la:na 117,117.93
 

13. 	 " n&Kmnuim 41, mm3.39
 

14. 	 Paranthar. 0167
 

15. 	 "1,%mnar 9,11m
 

16. 	 Vanathavillu 22,123,45
 

17. 	 Centrol.:'~'s : ..a .s 30,30656
 

18. 	 Mi',itr.' M Arirulture 2,331.51

19. tv o1.	 9,419. 


20. 	RTh ,nrl-t 9,952.
 

TOTAL ..r .
 

http:2,331.51
http:117,117.93
http:39,494.90
http:133,071.26
http:69,991n.93
http:5,379.06
http:7,213.11
http:59,907.40
http:G,)19.23
http:49,937.42
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D. 	CC1UNICATION AND FAGIENT 

It must be concluded that there have been many short-ccmings, 
nisunderstandings and lack of efficient canmunication on the 
prt of all parties (contractor, donor and host goverrvent) 
in this contract.,-, In,spite of ..these- short-camings rnuch..has .. 
been accomplished for the.,good of the host governiimnt and the 
future welfare of its citizenry. This review teamn, feels that 
much has been learned which could obviate, in the future, mny
if not all of the short-crnings encountered here. 

1. 	 Mhen negotiating the contract, provision should Ie maIad to 
have the representative of the contractor (Team Leader) 
report at least nine months and preferably a year before 
other expatriate members of the team vould arrive. 
Simultaneous with his arrival in the country, it should be 
mandatory that a key adinistrator (preferably the Director 
General or equivalent) of the contractor travel with him
 
and 	spend a mlnimum of a week or ten daiys rting key host 
country officials, particularly those who will be directly 
involved in this contract and discussing the implementation
of the project as set forth in the contractual arrangurxents.
It is inportant that all responsible persons representing 
the contractor, host country, and donor thoroughly undorstand 
their respc ie conidttnits and responsibilities. 

This wculd provide an qportunity for the contractor's 
representative to work closely with his host country counter­
part. Logistics for housing, transport, etc., for other

members of the teaml could be worked out in advance of their 
arrival.
 

Details regarding training could be carefully studied. Persons 
could be identified and inte-vi,..rd who are being connidc..cd 
for various nrofessional irmprovement prctrras. Early during
the 	project, the Dircctor of Trainih: of the contractor should 
make at least one trip to the host country. 

Details should be revi ed regarding procurcm,2nt, if such is 
a part of the contract. -A host count-y staff memlr .hould 
be identified to handle the logistics of purchase and in 
country clearance, thus relleving the contractor's representa­
tive of this routine but exLres;vely i (alsoiprl-ant aspect
see item 3 belum). During this time the Purch-sinq Aget of 
the contractor should r[xnd time in tie host country familiar­
izing hhnself with the needs of the project and contractor's 
representative and his counterpart on a personal 1xisis to 
discuss all the necessary steps in purchasing, country
clearance, docUMntation uqxon receipt and formal release to 
the host country of purchases to be made. 

!
!i
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2.' 	 Grant funds should he made available to the contractor to
 
cover such costs as project office rental, cquipment and
 
personnel; rental of residence, utilities, iaintenance etc.
 
for the resident expatriate specialists and their dcapstic

transport and international travel. Such a d1nvnsion 
of 

-,.the contract should-b.negotiatcd tith'the host goveribient.

but it should be the ro'bonsibility of the contractor
 
to administer.
 

It vould be dosixable to encourage the host ooLutry to
identify an administrative specialist who could e given 
a short course training in USAID and contractor 
administrative procedures. This person, who should already
be familiar with host country regulations, would help
bridge the procurement problems. Through his acquired
training in USAID procedures the host country s-ecialist 
would also beccme a valuable person for work on other 
contracts. 

4. 	 It is hoped that USAID Washington will continue to aqressively
seek nodification of the rcquirceunt that all cmmdrmxity
purchases be of US origin. In many cases in order to cxi-ply
with this recgulation it is necessary to mai-e incefficient 
and 	uneconmical use of the US tax-payers r.i.ney. If 
purchases arc! inade of oquipnent to bx used in a cotmtry
where no maintenance, services and repairj are available,
then such will soc,n be idle because of difficulty or 
inpossibiliLy to have it serviced znd/or repaired. 

... ' i...". < ./ - >: ... •... 
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" VII IMPACT OF PROJECT 

A. IMPACT ON RICE PRODUCTION 
Sri Lanka rice production has gone from an estimated 70 percent up to 

nearly 85 percent of self-sufficiency during the contract period.
Total producti on-was- -,107 mi II ion bushel s- in -1981-comipared to80 million 

,. bL,hcls in 1977, and average yields per acre were 58 bushels in 1981conmpared to 49 bushels in 1977. 
 Early estimates indicated that 1982

production would reach 120 million bushels, but dry weather has reduced
 
actual production somewhat.
 

The increase in production since the early 1970's is a result of both
 
higher yields and an increase inacreage for paddy cultivation, from
 
some 1.7 million acres in 1977 to 1.8 million acres in 1981 (see Tables
 
in Appendix C). The land use ratio, however, was still only 1.28 in
 
1980.
 

The OIV, which had led to increased yields in the 1960's, are now being

replaced by the shorter, more disease, insect and lodging resistant NIV.
 
The index of acreage under NIV, taking 1975-76 as base 100, shows a
 
spectacular spredd of the new varieties, especially during the Maha
 
season (see Table 3).
 

Table 3 
Index of Acreae Under NIV For The 

Maha and Yala Cros T1-75-7-6 -- fisjO00 

75-76 76-77 77-78 78-79 
 79-80 80-81
 
Maha 100 144 156 169 181 222 
Yala 100 127 145- 126 152 154
 
The ratio of NIV over OIV is usually higher, in the Yala than in the
 

Maha season, probably because the increase in 1IIV use during the Yala 
season is mostly on irrigat'eo lands, as Yala cultivation of paddy on 
rainfed land is less reliablq. 

The rate of adoption of the NIV varies greatly among the 26 districts
of Sri Lanka; by 1930-81, I'districts had more than 80 percent of 
their land under NIV. Only six districts still have wore than 15 per­
cent of the land under traditional varieties in the Maha season. In
1980-81, the national figures are as follows: in the fMa season, 72 
percent of the land was under NIV, 20 percent under OIV, and 8 percent
under traditional varieties; in the Yala season, 79 percent under NIV,
 
6 percent under OIV, and 15 percent under traditional varieties.
 

The Rice Research Project is encouraging the farmers both to switch
 
to flIV as varieties appropriate to local needs are becoming available,

and to intensify their land use outside of the ,11aha season, by

demonstrating the benefit from these changes in the farmers' fields,

under their own management. While itwould be tempting to attribute
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the reroduction increases to the current project, it is obvious that
the long-te, effects of a single research project would not be
 
realized in such a short period. Rather, the project in the last
few years undoubtedly has contributed in 
an additive fashion to other

factors resulting in high production: cumulative breeding and manage­
ment research over the last decade, higher prices fop paddy, better
availability of inputs, the opening of new 
irrigated land under the

Mahaweli--Scheme,.and- favourable-weather. The full -impact-of the pro-.......

ject on Sri Lanka ricc production is yet to come, as the following
 
developments occur:
 

e 	 The 'staff trained during the project return to their posts

and achieve their potentials. The training program des­
cribed in section VI B has doublea the number of scientists
 
at the six rcjional rice research stations.­

a 	 The decentralized research system, implcmented during the 
project, begins to pay dividends in the form of varieties 
and practices better adapted to the regional diversity
of the cuuntry. In addition to the Central Rice Breeding
Station at Batalagoda, there are now active breeding acti­
vities on rice at LComb-,ela, Miaha l luppallama, and

Abalantota. Examples of the regional approaches include
 
breeding submergence-tolerant varieties especially adapted

to the low country wet zone at Bowbuwela, and varieties 
with 	 increased salt tolerance at Ambalantota. 

* 	 The resource capability studies conducted during the pro­
ject help make regional recommendations prssible. These
 
studies are already facilitating the development of
 
specialized varieties for different areas, as 
noted above.
 

a 	 Additional ne improved varieties, with disease and pest
resistance and tolerance to environmental stresses,
 
emerge from tie rice breeding pipeline. During the life
 
of the project 12 varieties were released, although only

one (Bg 276-5) was coipletely develop-d as a result of
 
the project. !!ovever, new varieties are now$ being

released at the rate of abolut The
one per year. new
 
varieties have the improved' short plar 
 type 	which is 
responsive to increased inputs. 
 Two gall midTe resistant
 
varieties, Bg 400-I and Bcj276-75, are now in 
use on over

170,OCO acres. A hovn planthopper resistant variety,
fBg379-1, has been released, and [reeding efforts 
to com­
bine 	gall midge and planthopper resistnce are well under
 
way. Many short season varieties have been developed in
 
recent years, as 
part of the effort to tailor varieties
 
to specific new envirohon'eflts.
 

More intensive cropping systems are introduced. The
 
cropping systeis sites-!our of which were created under

this project 
- coplete tUe research phase and introduce
inteisified croipping patterns for promotion by the exten­
sia)n 	5ervice.
 

R.<
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* 
 Technology transfer to the farmers is accelerated by

development-of better linkages between research, exten­
sion and the farmer. This is being achieved both 
 ' through the cropping systems program and through the K
World Bank Extension and Adaptive Research Project

which Is following a short-term consultancy recommenda­
tion made during the present project for the Field
 

- Trials-pregram.;-

In summary, Sri Lanka rice production is expected to continue to in­crease and become more stable as the effects of the present project
 
are more fully realized.
 

B. STR[NIGTHENING TilE NATIONAL RESEARCH SYSTEM 

Section V has described how and why the GSL had been planning to
decentralize its research system and to emphasize research at the
 
rcgional level.
 

The project paper recognized the need to decentralize research and
assured that CS. would establish five regional research centers as
well as strengthen the existing national rice breeding center at
Batalagoda. The project was 
to provide the training and commodities,

without which such regionalization would not be possible.
 

This regionalization has indeed been effected with great success. 
 In

1982, 8 regional research stations and 15 research stations are opera­ting, inaddition to the Central Rice Breeding Station. The total
staff of the Research Division has more than doubled. While a few Sri
Larka Ph.D.'s are employed in key administration posts in the Research
Division, all the trainees that have returned are employed in the area

of e/pertise for which they were trained. 

Ti rice and croppingThe!. systems working groups are meeting regularly.m-crberships overlap, and also with that of the Regional Techni­
cal W-'orking Group (Extension and Adaptive Research Project). 
 In this
effective, if not official, 
fashion the coprdination between the
 
various groups is ensured.
 

The cropping systems program (a well as the IDRC and the World BankProjects) has led to systematic feedback from the farmers to theresearchers and has brought scientists, economists, extension special­
ists and farmers together into a working relationship that isbeneficiai to all. 
 Through this program and a breeding program select­ing for characteristics particularly well adapted to local conditions,
the research capacity of Sri Lanka ismuch more fully utilized than
bufore. The research system can now handle both basic research inbfeeding and problem-oriented research. 

The project has also led 
to a greater emphasis on cropping systems
research rather than a purely rice-oriented program. This is alreadybringing results at the farm level by maximizing land use throughout
the year and' by lowering the financial and biological risk inherent in 
crop specialization on subsistence farms.
 



The project will be bringing highterms of a 	 ret'n' GSL and the farmers in?
larger, more effective rt ;acity for many years to
 
com~e.
 

C. IMIPACT ON FARMING HOUSEHOLDS 

Tracing the- impact o 	 .aspecific project on the fa Ir ing househol ds Ah a country is always difficult, because the project interlinks withother development activities, and because farm production is influenced
by many factors such as weather, diseases and pests, and the socio­
economic environment. The impact of 	the Rice Research Project onfarming households can be 	 traced directly through two channels: 

0 	 The research comrponent provides farn;ers with rice
 
varieties that are shorter maturing and more 
 disease
and insect resistant than traditional varieties 
releQased earlier.
 

a 	 The cropping syste,;Ns units assess the constraints and
pocential of far.is in four agroecological areas (as
defined by the Resource Capability Survey), and deve­
lop i.,ore in,,nsive cropping systemis for extension. 

Inaddition, the Extension and Adaptive Research Project funded by
the 1V:rld Dlank will have a very positive impact on farming households,

because it establishes a systemacic two way information flow from
farmers to researchers, th,-ough the extension service and 
 back.
this w,;iy probie:!;s that cannot 	

In 
be 	 solved by the extension workers aretaken up Lo the researchers, who can either recomn:end a solution orset ,up a research proqr-_;,ii to find one. lhe farmers test the solution
 

pruoaoscov o t.at re seirch-rs can take the farm,,ers' assessment into
acccut. The 
 World Pank Project built upon and expanded the Field

trials units ?:hich had be~n created under the USAID Project.
 

th
luj I.ICht, se three areas of activities have led to an unusually
cc"rve;::ive utilization of tha abilities bf the national research
sSte:, wi .itoe rtescas'ce:irs involved in varietal research, in co:ipre­
hcn' ive r- e--re. to ;'!axfiJize local cropping systemIs, and in problem­
f)1Ai. ('.d r s.arch on local, specdfic plobleims identified through theeXLeOa~2On sevvices. 

S:s2'1 a cc-bieic,n of ,ctivi tis_ provides the farmers with a broader
choirce or r irewIeLi s d.ud to local conditions, especially
va,,1 ic.of di foi.t ,zLurity duration, with i:prv ents in tradi­
tifll :o"I,cro 
 . canJ syt :c hi ch resul t in inmcdlia e increase inroduction thlo-uh higqher yie-lds and more intensive use of the land
froa a bro.rde. food crop base, ,nd wiLh a such more efficient exten­s5c,/ scrvi=e. 

The folloaling dIscussicn f i;;pact at the favm level is based on data
gathered by the Croppl;ing System-: Units, and by the Division of Agri­culture Ecrics, as well as on intervie-,s with researchers, economists,
cropping systums site staff, research and extension staff in the 
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W. Adaptive Research Project, and farmers (see Methodology, Appendix B).

The impact of the project on rice breeding has been discussed in
 
section VII A.
 

ot he.Croppinq Systems Prgram
 

lhe baselire surveys in each cropping site identifying the major con­
. . to p odjct o, and t e subsequent excange of information
strin;. f
bet;-¢een econcmists, exensi"n thestaff, reseatchers and the farmers
has ledto research bettor suited to local conditions. The researchers ara Well inFormed of the traditional practices and local constraints,
 
so the rove intensive cruppi:ig patterns they prepare do not requiredrastic dn;>s in t.l c existing system and do not necessarily call forhigijh h.ICl of if pats. The sitch to a shorter maturity rice or a 
r i ofate can a third c'rop possible, thus.Zartinnj alone lw.ke 
rUiLi:g I'll higher food production with little added cost. 

r,,v t v;um an ap)roach,

vh:,,cr. fle production increase is not limated to 


ter such as ccmpared to coniodity
bause rice, and[ ..: far;,.'iti a b lanced croppiiq patternt is less vulnerable toests and d.e s,.., and :.,I-es a r.ore efficient use of the naturalferti L: : it.,y sitciaiized farm. 

; ~are of':....-;p improved cropping systems already developed
by F 

ri:ra" locatcd 

V-e !eur'.,d.p.Pirxa 


S J !: ,!1 area, neatr Ilaha l luppallama, in 
di ntrict in the dry zone, has been studied

Ly the I; C]ard re '0.ID;roject. Traditionally, the farmers
p1., .ed a Iate , rice crop in Dece;ber and left the land6a :- 0, ,7 of tne Year. 

The r.learc,-: neve 2_,,onstrated that the 1,ha rice crop was mveo iC.iy to he SUcccssful if plhwed in October at the 
VI !l:1 ,E;;nand M-01'irn using direct rainfall..,0P r!ee crL! calld during the dry season

es1,r; v ,n to s had led to substantial increares in 

i:c, e. .. :i; I(S}. adertl ' i !! d a : 

.................... 
 ............ ±:/a cySea
 

be;.,.: 1975 rice - Fal,.., 26
 
e117 ie - )31
 

i977/70p - Ric 70 
91 Z7- P. I 9e31 

9 7/ 9 IRice - 't, 79
iCe 


179/CO Rice Ri0- 93
 

..... ,ii
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BY 	 1921, this iiProioed cropping system being promotedwas 
on 60 villages in the Anuradhapura district and a neigh­
bow ir- district. 

For the Anuradhapura District, the use of paddy 	 NIV'sinc rased from 55 percent of a total acreage (two crops) 
--- of 84,727 acres in 1975-76 to 69 percent of a total........................ 
 a3e t; to-c vops o,IF'4 , 0 a reS 'I 8 -i -­ he. .. .............
aci(t~oCKj~~ ~ 4S00' _acr6o 'n15804 The,1.aver.ige yii:ld in the district during the Yala season in

1921 was abc-t 62 bushels per 	acre. Sixty four percent
of 	 tht harvest wv.is sod. The net return per acre exclud­

n.... fily lah was calclated as Rs.2,477. 

a Col; 	 ..v..thl hiqh ,!iids and lack of water are
.:" canstra nts in 8ho cropniag sys tens site near the 

;--'.Iei t-, t io, in , nle rdiate Zone of the Central 
- , swvitchir, cfrc 11 to a sihorter maturingBy . 

-r 	 ty, c - . v ,ng a third crop of vegetables 

,. . h . sinco 1978 in the village of -[ 3 , .. r n ,h da -ela 	 Research 
S'. 1t A ,imC. sur i11C'Ic - conducted in June 1978

S , _.'. t,'. croppii; pattern in the 
- " ', h ' ' -as" foii ,.a'id by vegetables, 

.i .... ., ,fnd. !i e average paddy 
a 677.,a nn.this village 

2' -ri,, d,; ae tIci;ating in the research 

vii ,ed I.n,- s i,_' c,:, dkatoir, economnic assistant, 
ilfir ' L -)!)(;I ni S rS,s in or 	 'ear t 1e Bandara;ela 

.rs 	 eI as'.a..d 'at th2 1iy breakthrough
I'. c: tcl p 4lace,'i te late 1950r and early 

....h . : .a 	 n s,"v;ce 1fir't pro: t .d transplant­, , ' ; iod:ast~,i', of s . and a faei 
.. 1 ::, 	 , ";,' ,,' .,,.y 11, (a tall, red 

S• ,J. l 	 :. , rii. -2 cv(r 5 uon",hs to 
.c,:'ef I' )'V 1 fI i 'i Was

I ;n	id .' y , ti ,, -L .....iag the Yala 
"'!'0 G . s . . .,..," ,'t i: of p tatoes for con­.........
 ' 	 ., ,1 .A ii::;nt) .'~ 

'11 -i '.', .. 	 f J,,,t i : fa c.,f- s _,c~c . ; L ,ii I , All s ix.:- 1. .. e~q~l 1;.,:it!' " L p r ti o' arr::,cp.j i'ade thema;'2 m. li,-,, 
S '"' C-"j c 'n i rat,. ice,. All 'eare 

c. tri I & con'.,lr , cn their 

1!: 1. is plI.n in. to switch backS011 I,, to !,,12e 	 lateit of III) and the 
o 	rtiV.. '. iei.l No single IV las pr-e­...' r.. .... ' fc t'yir n VII ;etdl adoption in Lois 
.a S wIir rei'ainc d rc d vay'ies arc- preferred. 

a' 

ui:. 3 

aJ 

! ::,L4 ,::,. ;i,9 . ,, 7. . . ..... . •.... . . ... 

f 



P:ong constraint s cited frequently werf the high cost of 
fet il izer hiigticidas,cost anJ unrelablef and high 
availability of scod fLatres, an(! insui ficient labor 
lorce. A survey conicl:ed by the crf1ping syst'co program
shov.ed that only fiJ liy 1 hr is used for cultivation of 
puotocs and vegetebie;, For application of f.rtilizer andchcIca £on rice, ad fur transportat.c and marketing of 
rice crops. I:xch nie ,leb, and hihed lalbui are used for
the r c pc."AY for latid prenaration, platit rg, weed-

The i jit,, is > iat d in t'- idulla, district., vwhere 
t 	 : o ri' !,s I cm Iri!d fair v sI-Alle, froll 58 

.2 oC',0 : K.. ; Ups) ul 5,O acres in 
r-, c:; a- ,. . ac:ag of 51,537 acres in 

I T '- -vr y in the district during the Yala 
. I O:t: 1 Seventy-five percent)');3 ': 1 .f ;....~ 	 d1 , rt1unA, p*er acre Cxciud-

I S~Ps 

. L : ,.C c 15iOyYlflt through
j. .iun that should an addi­

,n a c j ; - .,)op of paddy, so:i,,
/: ' UJ. (at 70 ran aays per

"- .. . : . .. ' . .. , . *v,-creage has increased 

. ... . , U. r-. 

aIS a. .t 3: C1. 

t 	 . ... -. ,-? -' ard iOF3Q­., , 	 ' " " ! , f : , j.;:rSOnl yars, 

" ' , ,.; . '.:,,-'_ :v ;. ; h:r ",, ',.:c ,( .,, corCJuc Led 
I :' .; .. ,, / ; tl" e niatclions are 

Icc 

--":-;'- , :,'. ' .c.: , Ii ci ,,. ;' . .. ,. as a hot~tlen eck.. ,'ll 
., ,....,.v ,L;- I : tce c~p Oh, t n2i entire hoidii, but

-H'il. I : ."t:r~~/: 'Ic<; 
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The traditional system of exchange labor is still strong; it enables 
related families in a village to pool their labor force to work oneach others fields in turn. Problems arise when the cropping system
becomes more intensive, as the timing of cultivation practices mustbe more accurate and everyone ends up needing additional labor at the 
same time. Hiring day laborers is expensive - the going rate in that 
area is Rs.20 to 22, per day_plus tea and lunch. 

At the Bandarawela site, hfred labor is also not available in suffi­cient quantities, so that a farmer must retain the laborers he needs 
well inadvance. Some farmers were unable to hire laborers, even 
though they had the necessary cash. 

A survey of labor input is conducted by theDivision of Agricultural
Economics for every crop season. The more recent results for 
irrigated paddy in the Anuradhapura and Badulla districts are presented
in Table 6. 

Table 6 

Labor InpLuts Man-Day Per Acre on Irriqated Paddy inTwo Districts, B981'-U2 -~aorcl~a 
EGonomics Stfudles32rd37 

4 

t 

Anuradhapura District 

Hired and Family Total' 
Exchanged Labor Labor 

___Labor 

Yala 1981 26.83 18.80 45.63I-Maha 1981-82 31.74 19.98 51.72 

- Badulla District 

Hired and Family 
Exchanged Labor 
Labor 

48.80 36.62 
59.98 24.59 

Total 
Labor 

85.42 
84.57 

} " : 
Total Season 
(double cropping) 58.57 38.78 97.35 108.78 61.21 169.99 

It should be noted that the number of labor days per acre is. verydifferent for each district; the validity of the data would first 
have to be ascertained. In both cases, hired and exchange labor holds a predo:minant place. Figures for the raha 1979-80 were available for
the Anura(lhapura district only; for that season, a total of 46.8 days
of labor had been used to accomplish the same tasks per acre of
irrigated paddy as are included in the 1981/82 total,with the work
being about equally divided between family and outside labor. 

These limited figures should serve to remind the economists that in­
creased labor requirements do not necessarily mean employment genera­tion; sometimes it just means more work for the farmers' families. 
The cropping systems economists are encouraged to study who provides
outside labor as well as how much is provided. The recomirendation to 
include a rural sociologist in the cropping systems program, made by
the 1979 evaluation team, is hereby repeated. 
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3. Impact on Welfare of Farming Households 

The impact of the project on the welfare of the paddy farming house­
holds cannot yet be measured, since much of the project activities 
are onl, now becoming productive. Measuring this impact will also 
necessitate more interviews with farmers (men and women) than could .. be condu.,ted-by this- team.-- However,-the surveys-now being conducted 
by the Cropping Systems PrQ9ram and by the Division of Agricultural

Economics and Projects will be invaluable in assessing the impact of

the project at the farm level, provided the mass of data currently

generated is fully analyzed and written up.
 

Paddy yields and total production have beenincreasing steadily since
 
the drought years of the early 1970s. 
 For farming household, however,
the net returns per acre and per unit of labor are more important

than absolute yields. 
The impact of the project on farmers welfare

is therefore influenced by factors such as farm gate prices and cost
 
of production.
 

The prices for paddy were higher in 1981 than ever before, both under

the Government guaranteed price scheme (GPS) and on the open market,
with open market prices higher than GPS levels (see Table 7).
 

Table 7 
Producer Price Per Bushel of Paddy 1975-81, 

GPS andOpen Market 

GPS Prices 
1975 1976 1977 1978 1979 1980 1981 1982 

(April-June) 33.0 33.0 '33.0 40.0 40.0 50.0 52.5 57.5 

Average Open 
Market Price 

41.80 37.4 35.2 40.7 41.8 57.0 65.01 2 

1 Estimate
 
2 Prices on local markets aound Kegalle was over Rs.100 per


bushel in mid-August 1982. (Cited in Ulsaker & Newburg, 1981.)
 

This increase in farm gate prices however is partly cancelled by in­
creases in the cost of production. In 1980, Ranaveera et al 
reported

an increase in the cost of production for paddy beginning around 1978,

and due mostly to increased cost of labor, 
 Since then, a partial

phasing out of fertilizer subsidies has raised the cost of fertilizer 
as well. All the farmers interviewed expressed difficulties in obtain­
ing all the inputs they would like to use, especially for labor and the 
high cost of insecticides and pesticides. 

The Division of Agricultural Economics has compared the costs of cultiva­
tion of rice paddy for Maha 1980-81 and Naha 1981-82. For the nine
districts for which complete information is available, the cost of
cultivation per acre (including family labor) has increased everywhere
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from an average of Rs.1,497 to Rs.2,720 in irrigated paddy, and from 
an average of Rs.1,H10 to Rs.2,339 in rainfed paddy. 

The ret return per acre in irrigated conditiois for the s me nine
districts increased from Rs.1,574 to Rs.2,069 if one includes family
labor costs, from Rs.1,755 to Rs.2,760 if family labor costs are
excluded. In rainfed conditions, the net return per ac . -reased
from Rs.753 to Rs.1,093 including family labor costs, i d from Rs.1,515
to Rs.1,743 excluding family labor. 

As an eo,ample of farm income, data neton returns are given h.lo, for

the two districts of Anuradhapura (Dry Zone, irrigated p:ddy) and

Badulla (Intermediate Zone, highlands, irrigated tne
paddy), dintricts
in which the All) sponsored cropping systei programs are mq-t dveloped
(See Tabl a 8 & 9). The Tables are based on dta go thered d I i0g a
single visit survey on a sample, cerdocted in Yala 1981 and r peat'd
in tMrha 81-02 by the Division of Ariciltir-a [corindcs. Tic 1011
1979-81 is also available in one district. For ce:sIaratvie wpses,
the standard rate for day labor in the Fidull district dturiq Ya l­
1982 was Rs.20 to 22 plus lunch, so a lahorer worlitg 2,10 d a year
1' 
would have a cash incotile of about Ps.5,8)10. 

These l imit(--d findin Is show the farwers' net return increasing frot
1979 to 1922 in most areas, in spite of w rather large inc se in
cost of production. o..ever, retutns ri r labor (lay Ir the ai 1971/82 varied greatly among districts, fro::i Rs.,5 to zero in four districts. 
If these districts which had a compclete failure are elhidiciatrCd, thetedium net return per labor cay, which tal:es laborfamily into account,
is Rs.22, similar to the current labor wage (except that the family
sotnbers do cot yet. a free lunch). 

This should setre to remird tesarchet-s ard deivelot::nt exjrts that,
fromc the faorin's point Of view, increasic tdotiot 1=titolln ciaore
effective farmit pract ices and better varieties while control ling the 
costs of production remains the :ocst attracLivei oprovecot. R- four 
components of the Resarchlpoject -Pico J>reedilg, Criopping Sysicis
program, Resource Capability Srvey, ard Field Irials - have all been
successfully implemiented. l.ogelhr they helped turn the Sri Latct a
research system into art effective, regionally focused mechaniism that
is providing the farmers with the technological base most app ropriate
for achievinog food security. 



Table 8
 
Average Farm Income from Irrigated Paddy
 

-in Anuradhapura District-, 1981-82 

Maha 1979-80 Yala 1981 
 Maha 1981-82 Total 1981-82 

Yield (bu/ac) 70.0 61.9, 70.9 67.0
 

Paddy Acreage 
 1.98 2.04, 2.65 4.69
 

Total Paddy Production 138.6 126.3 
 187.9 314.2
 
(buShel s ) 

tarket Price Rs./bu. [GPS:40] 67.86 
 62.52
 

arket Value of 
Harvest, (Rupees) 5,544 8,571 1,747 20,318 

Cost of Production 
- including family labor 
- excludinq family labor 

3,356 
2,599 

4,477 
3,516 

7,489 
6,010 

11,966 
9,526 

He Paeturn 

- including family labor 2,188 4,094 4,258 8,352 
- ecldinj family labor 2,945 5,055 5,737 10,792 

t (Yetur n Per Acre 
- including family labor 1,105 2,006 1,605 1,781
- e:cluding family labor 1,487 2,477 2,163 2,301 

Net Return Per Labor Day 24 44 31
 
(Rupees) 

Source: Adapted from Department of Agriculture, Division of Agricultural Economics, 
"Cost of Cultivation of Agricultural Crops" .for each season.
 



Table 9 

Average Farm Income From Irrigated Paddy 
in Baduloa--ist-rjc-t-,--19-8iL82 ...... 

Yala 1981 Maha 1981-82 Total 1931-82
 

Yield (bu/ac 70.3 54.0 61.8 

Paddy Acreage 1.65 1.80 3.45 

Total Paddy Production 116.0 97.2 213.1 
(Bushels) 

Market Price, Rs./bu. 62.18 65.00 

Market Vulue of Harvest 7,213 6,318 13,531 
(Rupees) 

Total Cost of Production 
- including family labor 
- excluding family labor 

4,180 
3,054 

5,092 
4,224 

9,272 
7,278 

Net Return 
- including family labor 
- excluding family labor 

3,033 
4,159 

1,226 
2,347 

4,259 
6,506 

Net Return Per Acre 
- including family labor 
- excluding family labor 

1,840 
2,523 

681 
1,163 

1,234 
1,886 

Net Return Per Labor Day 21.54 8.05 

Source: 	 Adapted from Department of Agr'iculture, Division of Agricultural
Economics, "Cost of Cultivation of Agricultural Crops" for pach 
season.
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VIII. ISSUES N11.ThG FUR'ILER A'TENION 

In anticipation of problems likely to arise in maintaining desired 
rates of increase in rice production in Sri Lanka, it is sucirusted
that the folla-iing issues ie taken into account in GS. planning: 

Rice quality and -rocess~ng and rice marketing. 

Seed technology of the other crops in tle rice-bwed cr-p nr 
systuls. 

Need for continuation of in-service training and professional
inr)rovelrK-nts. 

Future m.-intenance and repair of key cquipent whAiere such service 
is not available withiin the country. 

lWater iiunagenmnt research regarding delivery to farn and related 
drainage needs.
 



APP7TDIXA -LIST flP "rZAIp J223 A-,r) 
CO'FrnRl~yCr~ PARTICIPNjrpS A. 1. 

IRRI LONG TERM (POST GRAVUATE )TRAINING SCHEVULE 

1 

2 

M&kC Kudagarnage 

kk Ml Sikuijapaty 
Re<sea'rnh OJ6cr% 
Reuch OJ6icc 

%S 

Pit V 
Pwzduc 

Nouth Cwtofina 
3 

4 

5 

6 

7 

8 

Ut. I Baaoty 
WM R KUutctthkle 
kMl S Kandczaniay 
kit TJAP Gupiuca.dhaiza 
kf, P A Saw)aathuzg 
Ms R Pci'.LL 

9 '.t S Pumiladutj 

Resc~cc O6jccm 
Sc'&, sci ,t&n!Nt 
RvsectCJi OJ{iIcV 
Ayt, c Oj4 

21.CC>A 
AgyLc O6'jLce' 

xs~t 
Rncacgch 0~{ ~ 

MS 
AMS 

AS 

MS 

M 

MS 
M 

C1 

wagelLbiJCm 

UPLZ3 

LPLI3 

UPLB 

UPLB 
UPLB 

10 

11 

12 

13 

14 

15 
16 

t.N ScakiLlyalz c 

k~ G R Jayaiic~UiC,', 

'.tL Zfjyj(4,jC 
't'L A S Vckii,:js:d 
kt R 'f T 'earz 

M~S Saiii,, .] vkuI 
Alt hLt dciS'e' 

Rc!~ca.tcJl 01',jc 

Uxttilet 0j 
R'5Qai',L 0 
Rc'~xvch O44(2c.-
Rk,5(ciZ"cj 0 
R ~~i 04"~cc 

cc. 
lkS 

MS 

MS 

Ph 

MS 

1Ms 
M 

Li 

~ 
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UPLB 

UPL13 

PGltI/S,, Laj!La 
PGIA/S,-, Lca 
PGlA/IS,-J Larkc 

ASJLn 
17 

18 

19 

Us 

M5 

M' 

K 

S 

k 

J., 'ice :~ 

S&&i.Us jcmd 

J RweU 

Ex,,- niwcoae 01)4i cct 

0'-'cc, 

n'a 0 

Mls PGIA/S"J. La;:ka 
"IS PGM /S ,i Lanka 
STLAS&Laolka 

20 

21 

!t' 

'V 

E 

K 

'. 

W. 

zBaLubaa,,iKam 

in 

Exr'>&:c kt 

SitUviba'IcztLSub~ 

0ccc 

t 

S 

IS 
PGIA/SiJ, Larka 
PGIA/u Labcka 

Nos: 19, 20 ana aczv rcie 61 the PCIA
bu~t AtvaA-ds have ste f)cU!1cuv iuml 11Ri 



LIST OF TR2AINEES UNDER lIE IN TUE UNITED STATES 

LONG TERM - POST GRADUATE ( M.Sc) 

I V Ret i4ah Rescan~cI OilfccA' 
2 A D Sonmapaea Resconch O{1jim 
3 V L WUkwoinagU9 e Rescatch 0,14o 
4 B L Fc'uiandc' RescL1v:h Oilicm 
5 K K S5 wc PL(I) Wech~~c 0jim 
6 S Sivas ub wanfat)?i Resac jw00 1;c4 
7 Ml K Gua1tU&kct (AS) C e conc 0if~c 
8 V S de Z AbvL&mLv~haj' Rncwwh:,' 0 
9 S Abetuar-j P.S) Wench 0 '4'cc., 
10 G Jy bo(5 Ic ReS 0j cec.L 
11 K V S M JcckRecch~i 01jc,. 
12 S LL'9Cncda (AS) Renscach 0'j4Jcm­
13 S Logcindma R'u.(t~cI 0j km 

SHORT TERM - 12 MONTHS 

1 T Ml J BmSabdj Vipecra in Gcomophoq~'Cogy 
2 K G G R ThkiZLakasekgaxta Vipena -Lu Geommo'i gcy 
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10

15

20

25

30

35

A.7SCHEDULE OF PARTICIPANTS IN WOR0PKSHOPS 
CONFERENCES, SEMINARS and STUV TOURS
 

D4 C R Panaboklake 

VA% S Nagauajah 

M G PZtaifnayaygaibn 
IA J Handawt.ea 

Du% S H Uparenca 

DA G W0 E Fe~nando 


D% Nimat Ranaweera 

At T SenaJuhne 

Ak R Senevtathne 

V& S SomaAi. 

VA I Gunawadtiana 
D&( A{) I NWickAemaonghe 
VA D Senadhia 

M J Jaqawa'dhana 

ViAector 

ChemL~t 

'nem 

Rea h 06icei 
ReeaAch d0f6,4e 

Deputy DiAectoA
 
Reoean.ch 


Senior Economtt 

Rezeatch 06ficer% Copping Systems 1978 26
 
RezeaAdli 06iceA Copping Syqts 1978 27 
Head, Land and ASA Aleet ig 1978 28
 
WCate.A Use Dviof Remote Sensing WS 1979 29 

Soia.SYinpoawu 1977 1 
IRR CondvJence 1980 
 2 
Soit Syinpoaun 1977_ 3, 
IRR Con6e nce, 1979 4 
IRR ConfcAence. 1980
Study Tou 1977 6 

Inpwt ConeAence 1978 7 
C4oppbZg Systetw 1978 8 
Cropping Sy-tents 1980 9 
CS Wo k
kg Group 1980 

CS Wo'ling GAoup KoAea '80 
 11 
CS Wo ing Group 1981 12 
CS WoAking Group 1981 

iZn Indoneza 
 13
 
CS WoAkng Group 1981
in BuJma 14
 

CAopplng Systems 1978 

Copping Suztems 1980 
 16
 
CS Working Group 1980 
 17
 
CS Wokhing Group 1980
 

in Ko~ea 
 18 
IRR Condetence 1981 19 
IRR Condv ce 1982 
Cropping Systens 1978 21
 

Conztaant6 CondeAenee 22 
C'opp ng Sytem 1980 23
 
Ago-Econ VW.4it 1981 
 24 
CS Woldng Group 1981 

Botan.t 
Entomoogist 

Re6eaAch 0LceA 

Ru6ea.ch 06ica 

ISSC in DetJi 1982 
IRR Con6eence 1979 31 
IRR CondeAence 1979 32 
IRR Condvence 1979 33 
Rice Sympoiunm 1979 34 
IRR CondeAence 1980 
IRR Con6eAenae, 1979 36 
CS Study tota 1979 37 
IRE? Condewnce 1980 38 
IRR Conde.Aence 1981 39 

http:Ru6ea.ch
http:Reoean.ch
http:Handawt.ea


2 

J Jayawadhan . Reheamch 06fVL Tdat Swamp WS in 
indonuia 1981 40


D4 S AmaAas.W, Chemtst IRR Condejence 1979 41 

JRR, Con6e~uince 1982 42~-
At. G A Gww~t~take ReZeawtch Od6iceA% 	 CS Study TomJ 1979 4-
Mr P YogaA.Anam 
 Ruemch 066ice 	 CS Study Tomr 1979 44 

IRR Conf e,nce 1982 45-
M Mchaet de Sitva RueateJzh 06jci CS Study Tom 1979 46

A Al Iauan Rueamh 06ircvL WMO S~npoiijosi 1979 47 
At P KALhnarajah Soil Conmervation 	WMO Sypozir 1979 48 

Officer 
 ISSC in DethZ 1982 49P4 J Feiatando Rue4ch Od&ZceA 	 CS CondeAence 1980 50 

CS Wo-4kijn Group 51 
Or R WZje6oo'r ya Agzc 0ficer 	 CS Confetence 1980 52
 
M Paut Pe£4L 
 Agrc O6ice4 	 Speciat Study Tom 53 
Mr L Nugatyadde 
 Re~ea~ch 06rZceA IRR Conde'ence 1981 
 54
 
Ox Y Eikzaweta 
 R atch 0ffcer IRR Confeence 1981 55 
14r ? A C de Sitva EconotdLt Agr-econ viit 1981 56 
Mris. T Wijeund~ea Economic Ast 	 Ag'o-econ visit 1981 57
 
U% P A Sama4atunga Agree Of6ce't C4opping Systems vL6Zt 

to Nepat 1981 58Mk J A Liu Rezearch 0ficeA Cropptng Sy~tems viZit 
to NepaL 59
Or C tiALhagaUel 	 Rea4rhei OfZcer Croppiig Sy3term6 viit
 
to NepaL

V4 N Vignauajah 	 60 
Rezea4ch Officer 	 CS Wo'iing G'wup in 

Indon iea 1981
M C Kudagamage 	 61 

Reajeach Oficer 	 CS Wo*ktng Goup Zn 
Indoneuia 62
V% C Jaya6ooAiya Srom IRRI CS tomr in SL Lanlza 81 63 

4% V Samarawinghie Agkic 06i.ce4 	 CS Study Tomr 1981 64
 
Mr S T Padmanatan 
 AyrZc Od66ieA 	 CS Study Tout 1981 65
 
Ox A A Feizrando Ag~ic Odd&ce. 	 CS Study Tout 1981% P M PiyatLoWke 	 66Ag~ic OfficeA 	 CS Study Tou 1981 
 67
 

M T B mwttmada P4oject6 06 ceA Accomnt veti (eation 80 68
 

Account6 ve.Ai6iZation 81 694% W M K B Weea.ehaa Accountant' Account6 ve Lfcation 81 7 



APPE'NDIX B. METHODOLOGY 

This report Is based on information ohta in(d by Dr. Riitger and

Dr. Murphy wIth the assistance of Ms, MalIN Poutiiiiirai, ULSAII)/

Sri Lio,!:i a 1'.B. Ma:filmadai, (21., whiiich is ',rat fully


and !1r. 

ackninwl dged.
 

Projec t docum !t s, i 	 oVIIs v.dI at i n d; puli f c dI I (iti fio i the
 
Deparm; cnt o)f , riculturt wei'e rvi ,,,.
 

On 	 Auiguist 11 	 aid 12, the oii' it ,r; ,ind ior. Ja;m it lonotr, USAID)/
Sri Lanka met with the ftll,:jw I ilWlrtmucint of A,\riviulture officials
 
for a very coI:prt iitl; re view 
 i I proiji't ,t'lIpoltlltsta: 

IDr. C. ,.F'. lei, nd,)l,,N i et,,(,i ,)f \: it l u
 
lDr. 1. Ctindw,,irdhi,ind, l'r(iccut Dil-f, , r diid 
 1)ciuty lDirector 

Drl l Llli i rctii-i.or, I l I)lu't~
. D i,% id 	 luty ,--A :'++,< t l, l':tileEc (]lloi' 

D)r. S. W n::ii-r l ,, <mdl I'.t r tA.pW,,[ 
 Vh im(n 

The evaluators< alsod) va ited a tltdil oif tiinlt tlii. ;toit ions is listed
 
below: 

'. August B;att diji'hili Mr. H.I. l)hanlJ;il i - !ia,!,(.-rch Officer 

.Iti.C. iI1lIl., - I<cs i rch (Offiher5 August W, Ill itiid, II.t (A:M) nDr. Me r+vy Sikri+dia cithy - DIDiR 
Mahi lluppilli;'i (i'm) 1r. M.A. RIeailrlitj'h- Officertel!iirch 


6 August lldni'i~risi i'dltdy
 
St at lil (AM) Mr. PhiisdII i - l"oii MuiI ,r 
Po Ilonnl ri .,:, i Ity 
Stiat inii (i'') ,r . R. C. ,o t' ' I t [it,,- Al)

7 August Kari ti n A tu +Mr!'.C. I i '1r ,II I, ,,i<) 'll ( ii O It i,,.r
9 August 
 AthaIl ntot a (AM) Mr. S. tU.Ait':': I1ri - I I - r, Ii I eer 

Mr . C .A. ,Ii ,ll i s - i , Tlit , i i i ff)II'r
ftoriIucwela ( PM ) "Mr. K.1,. 'I i i I I I ; - ,IT (ll1 it er 
l r. K. A liild i, !j h - t Ie iii't i,-,e -

MIr. A.i.1. ;. I llht i ' ih lf rhVi 
Mur. C . U'i i t "J l l t I di -- ,) ( 1, II i ,cr 
Mr. ;.( 1,, i -,,ti P u ( i ,i I i l ( - ". 11112 	August Peradenlya 
 Mr. ]'. K i ,lili t 1.1 - :'<ii I ,[' tit'll lifI i , 

13 	 - 14 
August Banilarawla Stat ioln Mr. A alw.iIiI, W ":;tii I r,'tilI l& c.ropliplnT , ;fLemls 
 Fr'l'ltwlic A :'isl lt , I i, 	 1Id An :iI lilt t 

sit Fa ti n[ --

Nine fr mters flit fiVi, ilim r;d',t r l n'(crop~pingt ;ystitr; 	 iii I i f ip fi i i it.e!l, by Dri. ll~ iw th thell'ti(, "in,,i,,<e of) 11n 
Iteturpre'ter. The f (,Wldans;!inf oti was~ pie,!;elt durllij, foulltof the. 
lInt.ervie~ws. A chi,.ck] l t )f q',t fliinshJid l)mlqi pr(.t)al+(d dudi<tested, 



covering current and past agricultural practices and production, 
farm characteristics, contracts with researchers and extension
 
services, and the farmer's appreciation of the limiting factors on 
production and of changes in household welfare. No notes were 
taken during the interviews, but the answers were transcrihed 
onto questionnaires imnediarely afterwards (see next page). The 
farmers interviewed were selected at random in the fields. 

Should an evaluation of the impact of the project on farmers' 
welfare be conducted at a later time as recoIMICtidled in this report, 
it is suggested that a similar survey bit with more 'omprheonsive 
quest ions on souirces and costs of inpnts, on fami "tvnotne, and on 
family labor (including that performed by womnen) be conducted in 
the Anuradhapura (dry zone) and BandaraweIa (intermediate zOne) 
areas, on a sample including in each are;: 

" ten farmers cooperating in the croppin; systems prograni. 
" ten farmers not cotbperati og, but farming in t:he same village. 
* ten farmers in a village in the same agro-ecological zone who 

receive ext ension services btur are ncot aware of the cropping 
systems program. 

The first sample will show the rate of atohlt ion of new varieties 
and practices by farmers who are in fact c-experinitcntators with 
the res erhers. The second sample will show the spread of these 
changes through direct obs+ervation. The third sample will serve 
as a control group, showing whpt changes have been brought through 
the regular extension services. 



FARMER IiTERVII-1S - RICE , EARC1! PROJECT 
Farm Code: 
Location:Contacts with Researchers: 

Contacts with Etension Ac-ents: Date: 

1. Agricultural Production 

- Cropping System 

- Rice Production 

Past Maha 1981-82 Yala 1982 Cause for Changes 

-Seeds 

-

-Inputs 

-Outputs 

Other Crops 

2. Farm Characteristics: 

- Land and infrastructure 

- Consumers 

- Labour Force 

3. 

- Equipment 

- Livestock 

- off-farn activities 

- Ccenrranii 

- Proiuction !i:litinc factors 

- cj inforrnrition .no11rcr--c 

inqes I her.inq 



RESOURCE DOCUMENTS
 

Beachell, 11.M. - Notes on Sri Lanka Trip. January 15-21, 1981. 

Cowan, J. Richie - Report op Review of Feild Trials Research
 
Program of the Sri Lankan Department of 
Agriculture. October 17, 1978.
 

Fernando, W. - Impact of CSL - IRRI - USAID Project on Rice 
Rice Production in Sri Lzanka.
 

Criffeth, W.L. 
- Special Progress Report ;It the End of Resident 
Technical Assistance by IRRI Scientists. May 23, 
1977 - 1arch 31, 1981. 

Ranaweera, N.F.C., 
de Silva, G.A.C, and S1m1ratuge, P. -lPolicy
issues relating to rice production in Sri Lanka. 
Paper preSented at 
the Rice Symposium, 25-26,
 
September 1980, Colombo, Sri Lanka. 

Steinberg, David, et a1, - Sri lannka: PI.480 Title I Food Assistance 
From Equity With rowth to J'rowth wi lthEquity. 

Suraweera, D.t'.I. - Socto-Economic Factors Affecti u, Cropping Systems
in a Selected )ry ofZone Reg,,ion. Division 
land and tWaIter Ise,, (SL. (Uila&ted) 

Ulsaker, Norman and Richard Ncwheri - A review of recent ;ig'ricul tural
developmtienrs in Sri Lanl:i, 1981 (draft), tESAD[)/
Colombo; November 1981.

Project Paper Sri- Lanka Rice Researcli, Ali)-)lC/1'-2189, June 22, 1976. 

Terms of Reference, Sri la.nka Rie IS;relCil Project. Details of 
Services to be Provided by IR1I.
 

GSI. Rice Research Project Reviek,. August 3, 1978. 

CSL/AII)/IRRI Rice Rose rach l'rojtct 2 Year Review. Nay 21-25, 1979. 

Accomplishments of (;SIL/ IRI/UISAID Rice and Cropping Sys tIems Projecct. 

(late 1981) 

Untitled Cropping Syst ems Report provided by Dr. lervyn Sikurajaipat!y. 
(lnd~lted) . 

Agricultural Statistics of Sri Lanka, 1951/52 - 1980/81, Ninistry
of A3,riiulturl IDevelolpment and lIe; irch. 

GSL Department of Agrlculture, I)ivisoni of AgriculturalI Economics 
;an1d11'ojeCts. Cost of el tivaion of Agricultural
Crops. Mahl 1979/80, alaha1980/81, Yala 1981, 
Maha 1981/82
 

Bandarawela Cropping Systems Site --Various unpublished surveys.
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APPI"DIX C.AGRICULTURAL PRODUCTION STATISTICS 

Table 1. Paddy- Net Extents Harvested, Production and 
pir acre yields
 

Table 2. Paddy - Consumntion and Production Demand 

(ln,3 -]n95) 

Table 3. Paddy - Spread of Imoroved Varieties 
(1079 -1981)
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I'ub2. 	 :u m t a n ,-] io ­: 	 Co n ' on P r o d u c t D . ' c 

(!1 - DT 5 

Year 	 Population ConstConsumption 
 Production
 
1003 
 Demand
Rice 	 Demand
'000 	 Paddy Demand
Mil 3u. Paddy
u. 	

Nil Bu.
 

1981 14,850 
 53,175 
 108.5. 
 121.0
 

1992 15,102 
 54,105 
 110,.4 
 123.0
 

1983 15,359 
 55,003 
 112.2 
 124.9
 

1984 
 15 620 
 55,930 
 114.1 
 127.0
 

1995 15,996 
 56,995 116.1 
 129.1
 

Aissumptions: 
 i. Rate 	of population growth 1.7
 

ii. Per 
capita consumption of rice 
at
 

104 kg/annum
 

iii. Seed paddy requirement at 
4 Mil Bu/Year
 

iv. Losses at 7'tof total production.
 

Source: 	Division of Aaricultlral Economics andProj-cts, Depirtmrnt of Agriculture 
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APPENDIX n . MAPS
 

Map 1. Rice Production Areas in Sri Lanka 

'lan 2. Administrative Districts of Sri Lanka 

Map 3. Agricultural Research Stations in Sri Lanka
 


