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MLMORANDUM FOR THE DEVELOPMENT LOAN COMMITTEE
SUBJECT: SRI LANKA - Rice Research

Attached for your review is the recommendation for authorization
of a loan to the Government of Sri Lanka ("Borrower") of not to
exceed Four Million, Two Hundred Thousand Dollars ($4,200,000).
The proceeds of this loan will be used to finance the' Foreian Ex-
change costs of technical assistance, training, and commodities
to aid in agricultural research of paddy varietal development

and identification of improved crop production systems associated
with paddy agriculture and the application of these research
activities to the farmer.

No mecting has been scheduled for this project. Please note
that your views are requested by close of business on Tuesdav,

June 29, 1976. If you are a voting member a poll sheet has
been enclosed for your response.

Development Loan Committee
O0ffice of Development Program Review
and Evaluation

Attachment:
Summanry and Recommendations
Project Analysis
Annexes
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Definitions of Rates. Weirhts and Terms

Currency: U.S. Dollar - £1.00 = 12,7 Rurees

Weiphts:
1 bushel paddy = L6 pounds paddy

1 million bushels paddy

20.575.7 long tons paddy
1 bushel paddy = 31.28 pounds rice

1l million bushels paddy'

13.9€4.28 lons tons rice

1 long ton = 2,240 nounds
Rs 33/bushel paddy = Rs.717/1b. paddr = £.052/1b. paddy
2 Ps 13.73= £1
Acronyrms:
Al = Apricultural Instructor
AID = Apency for International Development

AFC = Arriculture Productivity Committee

ARTI = Agrarian Reform and Training Institute

DA = Department of Agricul@ure

EQ = Experimental Officer

D = Field Trials Division

X =  Foreien Exchange

Gov = Genetic Fvaluation and Utilization

G°L = Government of Sri lLanka

IDRC = Internationel Developmert Pesearch Center
IRAEN = International Pice Afro - Feconomic Networ)

viii
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Acrenvee: (con't):

IRRT = Tnternational ?ice Research Tnstitute
V& = Villare Level “orker

LC = Puvees (Local Currency)

RD = Research Division

RO = Research Officer

UPLB = Univ. Philippines, Los Banos
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PART 1 Project Summary and Recommendations

Borrower: The Govermment of Sri Lanka
Implementing Agency: Research Division, Department of Agriculture

Loan Amount: $4,200,000 (Four-Million Two Hundred Thousand)

Loan Terms: Repaymant of principal and payment of interest

within 40 years, including a 10-year grace period
of repayment of principal, with interest at two
percent (2%) per annum during the grace period
and three percent (3%) thereafter.

Borrowers Contribution: Rs. 47,000,000 (=$3,400,000) @ Rs. 13.73/$1.00)

Summary Depcription of the Project

The project proposed for financing is a multifaceted effort
aimed at expanding the technological base of paddy land util-
ization. Widespread use of indigenously develoved improved
varieties and IRRI developed varieties has been realized.

This $4.2 million loan project is designed to assist the Agri-
cultural Research Division of the Department of Agriculture to
further develop and expand its capability to push out the pro-
duction frontiers of paddy land technology. The project will
focus on paddy varietal development and the identification of

improved crop production systems associated with paddy agri-
culture,

The $4.2 million of loan financed foreign exchange provided by

the project will be used to finance a contract with the Inter-
national Rice Research Institute (TJRRI) to provide long term
technical assistance (15 man years) in the areas of rice breed-
ing, cropping systems, and field testing in farmers' fields;

the training of some 30 participants at the MS.and Ph.D. degree
level in ten major areas as well as some 48 short-term training
positions for a variety of IRR1/sponsored training courses; and
about $1.2 million worth of research equipment and vehicles.

The Govermment of Sri Lanka (GSL) will finance salaries of current
and additional staff maintenance of facilities, in-country support
of the technical assistance personnel and building of new labora-
tories and offices. In dollar equivalent the GSL contribution is
estimated to be about $3.4 million.


http:13.73/$1.00

G.

Summacy Findings

The project is technically, financially, and economically
sound and within the capacity of the Department of Agri-
culture, Research Division, to implement. The achievement of
Project Purpose will provide the technical basis necessary to
achieve realization of national goals, particularly increased
self-sufficiency in rice, and will substantially contribute
to employment and welfare goals of the country, The Mission
endorses this loan and it meets all statutory criteria.

Recommendation

Authorization of a loan in the amount of $4,200,000 on the

terms and conditions as stated in the draft Loan Authorization
attached in Annex P,

Project Development Team

Loan Officer: Jeffrev ¥, Fvans, ASIA/PD
Chairman Agricultural Economist: Charles .. Antholt, ASIA/m®m

Proiect Issues

Issues raised in the PRP review were:

(1) "That the research to be undertaken be specifically
applicable to the needs of the small farmers, partic-
ularly the means by which the economic enviromment of
the small farmer can be addressed in the rasearch
activities to be carried out." The project will ex-
pand the Research Division's capability to deal with
the enviromment of the small farmer in two ways.
First, through training, particularly by long-term
training in Agricultural Economics and by short-term
training at IRRI's IRAEN program; Secondly, by ex-
panding the Research Division capability to actually
contact and work with the small farmer.

(2) "The relationship of achievement of the project pur-

: pose to the impact on the GSL agricultural sector
goals.'" Achievement of the project purpose impacts
on the sectoral goals first by directly expanding the
technical production frontiers of paddy production.



In addition it impacts on the sectoral goals through
iucreasing the factor productivity of resources engaged
in paddy farming, particularly land and labor and thug
potentially through the income and wages-goods linkages.

(3) "The linkage between research and extension," The ex-
pansion of the Regearch Division's on-farm research will
be carried out in cooperation with the regional and
village level extension agents. Similarly, formulation
of a national coordinated rice and cropping systems
research program will be done with active participation
of the Extension Department, See Annex 1I.

(4) '"The role of the Ministry of Irrigation and its relation-
ship under the project to the Ministry of Agricul ture in
carrying out the resource capability survey.'" The Min-
istry of Irrigation will Play an informal role in its
relationship to the Ministry of Agriculture. Relation-
ships are excellent between the Ministries and it hag
been determined that the cooperation between Ministries
has been good in the Past and expected to remain so in
the future,

(5) "The need for Project assistance to carry out the resource
survey as well as the ability to implement the resource
capability survey." The Land and Water Use Division is
currently handicapped by equipment and vehicle constraints,
Overcoming these constraints will enable a small but pro-
fessional staff to carry out the resource capability survey
in the wet lands. An earlier identified problem of in-
adequate areal pPhotography has been disposed of in that
there exists recently flown Photography of the area to
be covered by the resource survey,

(6) "Justification for the implementation of the project
through IRRI." IRRI is the world's leader in applied
research on paddy and cropping systems associated with
paddy production, It is the Department of Agricul ture's
expressed wish to obtain technical assistance from IRRI,
and IRRI has indicated they are willing to cooperate in
the implementation of this project. (See Part 4, A2),



(7) Implications for USAID/Colombo staffing., USAID's cur-
rently authorized staff does not have the capacity n
to monitor this project or the FY 76 companion project
with the Paddy Marketing Board. These monitoring respon-
sibilities coupled with expected requirements of the pro-
ject development activities implies, at the minimum, the

addition of an agricultural officer to USAID's staff,
(See Part 4, A.2).

PART II Project Background and Detailed Description

A,

Background

Of Sri Lanka's total population of 13,5 million in 1973, 80%
were classified as rural, Farming provided 50% of total employ-~
ment, and most of the rural non-farm population depended directly
on agriculturally related activities for employment. 1In the same
year the agricultural gector provided 33% of the estimated Gross
Domestic Product and 78% of all export earnings,

Table I: Agriculture's Share of the Economv

Agriculture's Share of Country Totals (%)

1963 1973
Rural Population 82 20
Farm Employment 53 50(est.)
GDP 38 33
Export 94 78

Source: GSL Department of Census and Statistics

The IBRD estimates that agricultural output increased at an annual
rate of 3,2 percent during the 1960's, Most of the growth was in
paddy and other field crops between 1966 and 1971, However, since
1970 there has been no overall growth in agricultural output, (See
IBRD reports. No. PA-134 (a) Agricultural Sector Survey - The
Republic of Sri Lanka and No. 622a - CE, Recent Economic Develop-

ments and Current Prospects for Sri Lanka for additional background
data,)



In agricultural sector, paddy is of a major importance in
terms of agricultural employment, acreage and value of pro-
duction. It is estimated that 49 percent of all agricultural
employment is related to the production of paddy., In terms of
cultivated screage, 36 percent or 1.4 million acres are used
for the production of paddy, Paddy accounted for 24 percent
of the total value of agricultural production in 1973.

Table 2: Employment and Grnss Cultivated Acreage by Crop

1971 1973

Products Bmployment’. Gross Acreage %
Food crops and others

Paddy 49 36

Other crops _3 14

Sub-total 54 50

Tree crops

Tea 34 12

Rubber 9 11

Coconut 3 23

Minor crops N/A _4

Sub-total 56 50

Source: GSL Department of Census and Statistics
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Table 3: (Changes in Agricultural Production

Indices of value at 1963 Prices

Products 1963 1970 1973 7% of total in
— 1973 prices
Tea 100 ' 97 95 17
Rubber " 149 143 9
Coconuts " 110 107 8
-Minor tree crops - 2 125 227 _3
Estate sector sub-total 100 109 113 37
Paddy " 162 128 24
Other food crops " 148 161 25
Livestock " 107 125 6
Fish " 86 81 4
Forests - 152 167 _4
Non-estate sector
sub-total 100 142° 136 63
1)

TOTAL AGRICULTURE 525 124 100
—— e —1 —— E— 1

Source: GSL Department of Census and Statistics

Paddy is important to Sri Lanka in another way in that it is the in-
sufficient production of paddy that has been and continues to be seen
by the Govermment of Sri Lanka (GSL) as a major limitation to economic
growth in agriculture and other sectors. Total rice production in-
creased from 602,000 tons in 1960 to a peak in 1970 of 1,084,000 tons
and then fell back to 892,000 tons in 1973, Nevertheless, Sri Lanka's
increasing population, even though the growth rate has declined from
2.8 percent per annum in 1953 to a recently estimated 1.6 percent, has
necessitated the importation of ag much as 40 to 45 percent of the
country's food grains to meet domestic requirements.

A recent IBRD team estimated that in this current fiscal year some 48
percent of FX expenditures will be used to finance food imports at a
time when the balance of payments deficit i3 expected to be in the
order of $245 million, Self-sufficiency in rice production has been,
and continues to be, a major policy goal of the Govermment. Achieve-
ment of this goal, however, has remained elusive. Domestic production
as a percentage of consumption rose from a little over 50 percent in
the early 1960's to about 75 percent in the early 1970's as rice pro-
duction increased resulting from a 23 percent increase in harvested
acreage and a 40 percent increase in yields per acre. Rice imports de-
creased but wheat/flour imports remained high to meet the increasing
need for food. Consequently, the overall self-sufficiency ratio for
all grains increased only slightly.



Table 4: Production, Imports, Total Supply and Self-Sufficiency
In Food Grains ('000 tons)

1960 1970 197 1975 (Estimate)

A. Rice Production 602 1,098 892 749
B. Imports Total 677 953 733 975
: 1. Rice 532 534 337 460

2, Wheat (flour) 145 419 396 515
C. Total supply (A+B) 1,279 2,051 1,625 1,724
D, Self-gufficiency - %

Rice (A/A+B.1) 53 67 72 62

Rice & Wheat (A/C) 47 54 55 43

Source: IBRD Report No. 1019A-CE - dtd February 1975

Substantial increases in total domestic production of rice and

per acre yields have been realized over the last two decades in
Sri Lanka. The bulk of these increases has been attributed to

the development of HYVs and institutional supports made avail-
able to paddy farmers. The full impact of the HYVs and associated
technologies was particularly notewort:y during the production
period 1966-1970. 1In 1966 the Department of Census and Statistics
estimated national production at about 46 million bushels of paddy
with an average yield of 35.6 bushels per acre. By 1970 national
production increased to 77.4 million bushels with a national
average of 51.3 bushels per acre. (1.7 M.T/ha).
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Since 1970 overall yields have tended to stagnate in general and on
the more marginal paddy lands actually decrease. Much of this can be
explained by the extremely poor rainfall distribution for the last
several years compounded by rather heavy attacks by the brown plant
hopper. '

Fertilizer use (through 1974) on paddy continued to increase at about

20 percent per year. There is widespread use of the newer high. yield
ing varieties (available since the late 1960's) with a national average
of something like 56 percent of the cultivated acreage planted to these
paddy varieties. Some of the Districts in the Dry Zone that have sub-
stantial irrigation systems average between 75 and 80 percent of the
paddy area planted to the improved varieties,



After a period in the late sixties of nearly seven and a half
percent annual increase in vields per acre the flattening out of

the growth in yields per acre, as illustrated in figure 1, is of
major concern to the Department of Agriculture. The Department
feels a major implication of this is that the farmers of Sri Lanka
have to a large extent captured the benefits of the new technology
embodied in the high yielding varieties. A sort of yield plateau
has been reached. Given the nature of the new varieties this is

not an unreasonable conclusion., That is, the new varieties do have
the ability to respond to fertilizer application and out perform

the existing local varieties. However, the new varieties perform
the best and are generally limited to areas where there is control
of water and high solar radiation. The response by farmers to these
varieties in the more favorable areas is evidenced by the Districts
of Hambantota, Anuradhapura, Amparai, Trincomalee and Megalle having
70 to 80 percent of the paddy acreage planted to the new varieties.
Where these relatively favorable conditions do not exist the new
varieties do not perform well and have not been accepted by farmers.
In Districts like Kalutara, Jaffna and Galle, only about one fifth of the
paddy acreage is planted to the new varieties. (See Annex R).

Climate, soil conditions, and water supply vary widely in the differ-
ent parts of Sri Lanka resulting in a very wide range of rice growing
conditions in the qountry, In broad terms, ten edaphic rice growing
regimes are identified, with each regime posting its own distinctive
problems. These ten edaphic regimes are distributed in varying pro-

portion in the three major climatic zones of the country as indicated
in figure 2,

Figure 2
Climatic Zone and Approximate Area
Soil Region Edaphic Regimea (Acres)

Dry Zone and Semi-Dry 1, Major Irrigation 400,000

Intermediate Zone 2. Minor Irrigation 250,000

Low Land 3. Rainfed Manawari 125,000

Alfisol Region 4, Rainfed Chena 125,000

Wet Zone & Semi-Wet 5. (a) Irrigated-no 75,000
flood hazard

Intermediate Zone (b) Irrigated-some 25,000
flood hazard

Low-land Ultisol Region 6. Rainfed, Stream-fed, 200,000

Spring-fed
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Contd, (Figure 2)

Climatic Zone and A Approximate Extent
Soil Region Edaphic Regime (Acres)
Wet Zone - JII drained 7. Swampy, Marshy, 70,000
Low Land Flood Prone
Histosol
Wet and Intermediate 8. Terraced and narrow 115,000
Zone Midland and Sloping valley system

Upland Ultisol Region 9. Cool to cold elevation 10,000
on terraced slopes

Saline-Alkali Soil 10. Irrigated or semi- 45,000
Regions of Dry Zone irrigated

While these differences in paddy farming conditions have been recognized,
insufficient efforts have been made to develop and improve systems of
paddy cultivation suited to the different edaphic regimes. If Sri Lanka
1s to realize the yield Projections envisaged as needed to move towards
self-sufficiency, it becomes necessary to adapt to and exploit the
natural edaphic characteristics of a particular regime. Given the ex-
treme heterogeneity of paddy land in Sri Lanka, relative to most other
Asian Regions, the need for regionalized paddy varietal and associated
cropping systems improvement is imperative. Sri Lanka to date has done
well in increasing 1its paddy production through technology indigenously
produced and imported from abroad. Sri Lanka is now at a point where

it must expand and decentralize its capacity to gemerate new paddy
technology.

In November 1975, the Department of Agriculture requestéd and obtained
agsistance from IRRI to outline a course of action to upgrade the Re-
search Divisior to a point where it would be able to deal effectively
on a regional basis with development of edaphic specific varieties and
complementary cropping systems. IRRI's preliminary report was accepted
by the Goverrment and assistance in meeting the FX requirements was
sought from AID. (See Annex 0). A PRP was developed and subsequently
approved in early April 1976. :

The development of the finalized project paper was a result of further
collaboration between staffs of IRRI, the Department of Agriculture
and AID, - 4
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Netailed Descrirtion

l. Introduetion

The project laid out in the Tollovwinf sections is an agri-
cultural research project. Its particular focus is on ex-
panding the technological tase underpinning the current use
of Sri Lanka's paddy land thru the development of imoroved
rice varieties and improved cropping systems to allow for
greater paddy land use intensities. To do this more produc-
tive varieties of rice must be developed. particularly vari-
eties more tolerant to adverse conditions, resvonsive to
nanarement, and in some cases earlier maturins. Sirilarly.
corpanion research must be carried out on cronrins svstems
related to paddy cultivation and the use of padéy land. 1Ir
some instances this may lead to paddv-paddy crooring natterns.
but in situations where a second crop of paddv is not feasible,
improved or altered management systems with other crovs would
be looked at to orovide for increesed land use intensitvy.

This prolect is the combinirs of GSL and U.8. suorlied
hurman and ohvsical resources through apriculturel research
vrocesses directed et vnroducine technolorical innovations.
Technolopical innovations that result in hirher producine
raddy varieties that outenerform currently availevtle varieties
in the varfous ecolorical environments of €ri Lenka: and tach-
nolorical innovations that idertify and develor alternative
arronomic manarerent nractices for paddy lands so that their
use can be intensified. The U.S. nroject assistance will
surply off shore procured inputs to facilitete realization of
these objectives in three najor caterories: 1) technical
assistance. 2) training, and 3) commodities. Tre technical
assistance will be three long-terr specialists to augment and
train GSL scientists in the areas of rice breeding. croppine
svstems. and field agronomy for a total of 15 man vears. In
addition there will be consultants to backstor a resource sur-
vey activity as vell as to support special recuirements of the
long-term specialists. The Jobt descriptions of the specialists
cen be seen in Arnex . The training component will focus on
eauivning Sri Lanken scientists to carry out the required
research activities. The trainine is broken dowvn into two
rajor areas. The first is short-ternm traininr vhich vill ena-
tle sore L3 ©ri Lerkan scientists to tave part in svecielized
IRPT traininr rrorrems st Los Ranos. Philinpires. The second
is lonr-term which rrovides for 20 ''.S. and 10 P-.™, traininr
rositions in 17 acriculturel science areas. frain. the rulk



cf this “rainine will te at 6z Pancs in cooreration with the
Infversity of the Prilivyines. Ffee Anrex 2 for a vrecise
treakdown of the trainin~ rositicns and Arnex L for a gereral
descrinticn of the IPRI administered trainine activities,
Commodities will cemrlerent GFL scientists and the rroject
nrovided techknical assistance b making available the necessary
additive vhvsical resource tase reauired to carry out station

and field research. Annex C rives a detailed treakdown of
commodities to be *procured.

sunblied thru the Research Division of the Nenartment of
Acriculture. 'hese will te orirarily sore 200 senior. micd.
and lower level station and field research scientists. and

the facilities of six research stations. 1Ip addition, the
Zovernment will suobply all in countrv suvvort reouired ty the
technical assistance team and budgetary support to ovperate

and maintain station and field research activities. Meshing
together then. the n8lI supplied inputs with the AID surplied
resources, the project outnuts will be essentiallr in the form
of expanded institutional capacity, a change in institutional
approach to required research (See Annexes F and ) and an
enhanced prorram of research activity., For sirplicity in %he
log-frame we breoke the outnuts down into four mralor functional
areas, "Tice Pesearch.” "Croprving systems. Tield Trails,”
and "Resource Carability Survev, to serve As vroxies for the
more detailed and measurable outruts that are shown in the
output tarrets section.

Complementing the AID surclied inouts will be those

?. Marrative Description:

The followins is meant to Five the reader a hroad descrip-
tive victure of the ralor cormronent activity of the rroject.
This section is also princirallv troken down bv the four major
functional or outout areas mentioned above.

8. Rerional 2esearch Centers and Yational Rice Breeding
Center

In viaw of the diverse environments of the rice Froving
recions in the countr, the Pepartment of Arriculture will
decentralize research with the establishrent of five re-.
flonal research centers. A rational rice ‘treedine center
is already established in tatalaroda.
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Fifure 3. Rerional Research Centers

1. Low country. drv zone Research Station
Northern and Eastern Repions Maha Illuppallema
¢. Low country drv zone Research Station
Southern Repion Angunaubolapellessa
3. Mid countrv. wet zone Central Apricultural Tesearch
Institute. Gannoruwa
L. Up country, intermediate zone Research Station
Bandarewela
5. Low country, wet zone Research Station
Bombuwele

Each rerional center will have Research Officers or
Ixverimental Officers and supporting staff such as in the
field of rice breeding. entomolory. plant vathologv. botany
(acronomy and phvsiologv). economics, soils. water manage-
ment and crorning svstems (agronomy), (See Annex A). Addi-
tional research staff is needed at Bombuwels. AnrFunaubola.-
nrellessa. Bandarawele and Batalogoda to strengthen the
research capabilities of the centers (it is also rvlanned
that traininc of "extension workers. fa;mers. ete.' will
also be exnanded in each new rerional center to comnlerent
the two training centers already in operetior at Maha
Illuppallama and Gannoruwa). Annex C rives a breakdown
of commodity requirements by station. particularly for
3atalagoda while Annex 3 gives lonp-term training reguire-
ments by stetion. The map on the folloving page locates
the stations mentioned above.

b. Rice Research

In order to stabilize rice vields, reduce the cost of
inputs to farmers and to simplify the seed production pro-
gram, it is necessarv to incorporate as many attributes as
possible into rice varieties. This would include resis-
tance to disease, pests. drourht and flood tolerance. end
resmonse to adverse soil conditions. Tt would be initially
rather difficult to comtine an extraordinarily larpe number
of requirerents within a single varietv. ™he short tewn
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stratery would therefore bhe tc combine as rany of the re-
quirements as nossible for each edavhic rerire within a
single varjety.

The more irmortant rroblem areas which the project will
address are:

Figure 5. Vajor Rice Problem Areas

Rice Pests: Brown Planthopver
Gall midre
fter borer
Leaf borer

Pice Niseases: Rlast

Bacterial lLearfl Elirht
Sheath Blast

Drourht Resistance: Reinfed and irrirated

areas of drv zone
Rainfed areas of wet zone

¥lood Tolerance: Swampy and marshy lands of
wet 2zone
Cold Tolerance: Cold elevation of mig and un

country especially during
the flowerinc season in
December-January

Problem Soils: Iron Toxicity
Phosphorus deficiency
Strong reducing conditions
Salinity-alkalinity
Probatle zinc deficiency

‘‘afor emphasis will be in developing adapted varieties for
each rezion. This will require a coordinated interdiscipli-
nary rice breeding program. Sri Lanka can drav heavily on
the experience and expertise develoved at the International
Pice Research Institute (IPPT) in the Genetic Tvaluation

and Utilization Proeram (GIU).

The G¥U ororrar is an interdiscinlinary and nroblem oriented
rice treedine nrorrar in which plant btreeders team un with
protler area scientists such es rlant vathclorists. ento-
nolorists. vlent rhvsiologists. soi? chemists. arrcnomists
and cereal chemists. ™he merbers jfoin efforte ip identifvine.
screenine anrd crossirne diverse rices so that dicease/insect
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regsistance. suverior argronomic characteristics and other
desiratle festures are incorrorated into varieties with
the renetic ability to withstand ecolopically dictated
constraints.

GTU teem(s) will be formed at the Central Rice Breedine
Station in Batalagoda and rossibly at some of the rerional
rice stations. It is planned that the GFU team suprle-
mented bv social scientists will form the core of the
"Rice Pesearch Yorkines Croun’ described in Annex ¢ which

will be given the responsibility of nlanning and implementing
a national breeding orogram.

The national rice breeding center in 3etalogoda will coordi-
nate the hybridization, screening and evaluation. Insect
and disease resistance and flood tolerance work will also
be primarily done at the breedine center. cold tolerance

in Bandarawela, drought resistance in *faha Illuppallamsa.
problem soils in Bombuwela.

In addition to breeding, research on crov managsement such

as water management. fertilization, tillare, weed. pest
control. production costs and returns. etc., will also

be done in each region. In crder to prevent duvlication.

8 well coordinated research vlan in the area mentioned atove
will be drawn up bv the Rice Pesearch Working Group for
implementation in the regional exveriment stations.

The breeding objectives of the GSL scierntists are defined
more precisely in Figure € that follows. An illustrative
flow of component technolopv is showm in Figure 7 while the
flow of penetic material through a GIU system is illus-
trated in Tipure 8.

c. Cropping Systums

In order to realize the full agricultural votential
of the rice growing lands of {ri Lanka. there is a need to
imorove the present cromning intensitv., whether it is tased
on a succession of rice crops or rice alternating with
other crons. In the well drained rice soils of the drr zone
and intermediate zone. various ¥inds of sutsidiarv crons
could alterrate with rice. Here rice Is best adanted to
the wet season. while the subsidiarr crons are best adanted
to the drv season. Limited develorments have alreadvy taken
place in this direction in the major anc¢ minor irriration
projects in the drv 2zone. vhile more intensive develonments
nave occurred cver lonrer nericds in the sermi-drr. mid and
uncountrr rerions.



Figure 6

BREEDING OBJECTIVES FOR THE DIFFERENT EDAPHIC REGIONS

climatic zene and Fdaphic Acreae Yicld level pange of'Agc
Soil Reglion Regine LApprox. ) alimed at Class special considerations plant Idco-type.
| Bu/nc. Iraha Yala
—— e - —
1. pry zone and semi- | (a) Majcr Hjgh pest apd short erect type
dry Intermediate Irrigation dicease resistance with very higch
zone lowland (1) 400,000 100 125 {33-4% 3-3% fertilizer
Alfisol Region regponse.
Fkb) tinor Adaptable to semi- Intermediate type
Irrigation - irrigation condit- with coderate
(2) 250,000 75-100 3% 3 ions during early fertilizer
growth. response.
(c) Ralnfed prought tolerant Farly shading
Manawari ' _ N and high root kabit and low !
(3) 125,000 45-50 -4 vigour fertilizer -
resgonse. -
1
T
(d) Rrainfed ' prought tolerant E2rls shading
Chena and high root hal‘it and low
' (4) ¥5,000 40-50 3-4 vigour fertilizer
response.
2. vet Zone 2nd semi- | (8) Irrigated
wet [ntermediete and no
zone lowland flood
Ultisol Region hazard
(5) 75,000 80-100 4-6 3544 i.High disease and Interzediate type
. pest resistance wilh moderate
. | j 3 .Some bronzing fertilizer
o response.
(gﬂ Irrigated
with some
flood
hazard 25,000 60-80 4-6 4-5 i.Flood tolerance Intermediate type
(5) at c:-_r]_{ etages with moderate
of growth. fertilizer
1i.some bronzing re.sponse.
e
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(t) Rainfed, figh diannas cxd peat Eariy shedirg ond
stru;u;x fed reafstinoc, - { int.rx.di~te rl-nt
& spring _ ! $l.5rne Broncirg ; tyre uith na‘.;:mtcLy
fed (6) 00,6¢(0 50.-7% 4-6 3:-5 [fLhoto poricd acnaitive for 1los fertilizor

son: tracta in Kururegnle DiZt rsarsc,

3. viet zone, 111- . Swampy, Marshy, 1. High pe3t & disease Intcrpediate to
drained lowland plcod‘@rone resistance. traditional plant
Histocel Region. (7} 70,000 10-60 4-6 4%-6% | 11, plood tolerance at types with nciora-

and ard at stapges gf grewth tely low fertili-
3-3% 3-4 [¥i. salinity at tidal zoer response, Abn-
eleveztions lodging medium t2ll
iv. Photesensltivity typr:s for low
V. Bronzing elevations in bog
soils.

4, wet end Inter- (a) Terraces '
mcdiate zone, 8lopes and bt
mid-country narrow R
Ultisol Region Z‘aiggsé 115,000 90-125 4-4%  3k-4 Adequate panicle Intcrmediate type 'O

spring fed developnent befcre with high to
(8% flowering in order noderate fertili-
\ : to ensure proper ZCY rcsponse.
sink size -

(o) Ha{{ow cool tolcrance High photosynthe-
valley ‘ ' low sterillt tic efficliency -
bariny 15,000 50-60 4-4% 334 y Seney
fed(9)

5. salinc-plkaline (a) Irrigated, Resistance to Intcrmcdiate type
goil Region ff‘?igatcd 45,000 80-100 334 3 salinity and/or with high fertili-

rainfea ? 50-60 alkalinity. zer response.
(10)
L
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Figure 8

Flow of genetic material through a GEU System with Plant Breeders (PB)

and Problems Area Scientists (PA) workin
various genetic features.
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The rartiallv irriratec rice rrevins lande ir the drv sope
cover an extent cf a little ocver 250.0NC acres. ™o rain
fnll and water suoplv situation is such that the rrobatility
of realizin~ a sinrle irrirated cron. rer rear hardly
reaches the 75 rercent level. Fy nronerl- timine the
earlvy tillare overation. as well as bv resortine to seri-
irripated conditions of rice cultivation. it is hvpothe-
sized that the probabilityv of realizinF a sinfle rice

crop on such lard can be raised to 100 percert. In

rears of rood rainfall distribution. it is hrelieved Pos-
sitle to carrvover the stored water surnlied to mature
another €0 to 70 dav nulse or a sorrhum cror during the
short seri--drv season.

The extent o” nurelv rainfed rice croving aree in the drv
zone is apnroximately 260.000 acres. while that ir the vet
zone is arvroximatelv 75,000 acres. The hazard of cror
failure in the dry zone is hirh. while in the wvet zone the
hazard is more moderate. More efficient cronning svstems
will also enable a better utilization of the arricultural
potential on this caterory cf rice rrovine land.

In the partiallv irrigated rice prowing lands of the wet
and intermediate zones. especially in the middle and

upver penevlain rerions. irripated rice during the wet
season is alternated with veretables and subsidiarv crovs
during the dry season. The total of such lands is arproxi-
mat *lv 150.000 acres. Porulation pressures are verv hirh
in this caterorv of land. and the cromninfF notential of the
land could be further intensified bv the introduction of
shorter and quicker crorpins vatterns in rlace of the vre-
sent traditional natterns.

The focus of crorning systems research will he on develoning
new cromnine nackares that allow for increased paddy land
use intensities for the different arro ecolopical rerions.
Research will be done in different village sites from which
results can then be extrapolated to wider rice growing areas.
Findings can then be verified by the field testing units in
different rice growing areas within each ecological regicrs,

£ rmajor portior of the croopinr svstems reseerct will te
done in farmers' fields. The research epproech develoned
at IPRI vhich was further refined durinr a 1775 cronring
srster workshor sronscred by IPPI can be used with slirkt
modificntions to suit the conditicns ir ©ri Tanka.
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The rerional centers will hackston the research in farmers'
fields. Comronent technolorv develorrenst ané otrer basic
research relating to croprins~ svstems will ‘e done in the
rerional centers. !ost of these studies will be done in
“aha Illurrallama which is desirnated as the national cente-
for crorrinr svsterms research.

The research team in each field site will have & minirmum of
one Research Officer (agronormr), tvo Fxnerimental Officers
or Apricultural Instructors (at least one being an eco-
nomist) with sunporting staff. (See Annex £). The tear
will reside either at the site or the closest experimentel
station. The research personnel of the discinlines in

the regional research centers will provide the additional
exnertise and tackstor support needed in the experirental
sites. Tirure @ that follows diagramaticallv lavs out the

institutional confipuratior of the croprinF systers research
activities,

Firure 9 Crorrinr €ysters Orranizational Corfifuratior

)

Mirector of
Arriculture

Devuty Director Deputy Director
Yesearch of Fxtension

Apronomist

r rrooniat

*laha Illu_m)all&'nj
)

("ational Center

Croooinr Svstems
Project Co-ordinator

‘Fconomist'

p

v, I, Croppinpl——{ Site Coordinators(10)

Svstems Staff
DistrictAgriculture
. Extension Nfficer
Assistant | 1 '
Economist Arricultural Apricultural
Instructors Froductivity
Cormittee
L/ l
Field Research l Econonmic rve Cultivetion
l Assistant Field Cormittees
Assisteant |
1
\ Drolect “armers
: 10sites

l Farrers (211)
1

|
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d. Field Fxrerimentetion
The rerional research stations proposeid are exrecte. to
identify raddv varieties adapted to the ecological rerion
and develon appropriate manacement practices for increaaine
vields. However. the limited and controlled environ-

ment in a research station does not af*ord adeocuate condi-
tions to fully evaluate the new varieties and management
practices tefore passing them on to the farmers through

the extension service. In view of the differences in
soils, water availability. variations in clirate. economic
factors and management level of farmers, often within the
same rice tracts., it is essential that the findings and
recommendations of research in the rerional centers be
thoroughly tested before dissemination to farmers.

Simple field testing is necessary to refine the recommenda-
tions on fertilizers. crorving patterns. varieties and
nanagement practices. etc. This can be done best L+
involving the farmer himself in conductines the experiment
under the supervision of the field research personnel.

Bv this means imoroved technology can te develoned and
modified which is more appronriate at the farm level.

Extensive field expverimentation in farmers' fields will bve
conducted in different rice-rrowing areas within the coverage
of each rerional center. Wity the research information

from the regional centers. crorning svstem exnerimental sites,
the amrro-ecolocical data and resource carabtility survev of

the rice areas. simple *ield trials can te desirned and
conducted in farmers’ fields.

the Tield Trials Nivision (TTD) of the Sesearch Mivisiop.

This urit has had considerahle nast exrerience in field
experimentation on rice in “armers' fields. The ™M ip
Feradeniva will be responsidble for overall technical direction,
coordination, imnlementation and reporting of the werk done

by the Rerional and Field Units and also somre non-technical
admiristrative aspects.

The research oriented field exverimentation will vivet on

A ¥TD unit will be estatlished in each rerional center with
& regional head in charre of each unit. Fach rerionel unit
will te resvonsible for the field exrerirentation in arees
covered by the center. <Tach unit will have one research
officer and supvorting stafs. (Zee Annex A). The other

disciplines in the center will provide technical tackstooning
in other vrovlem areas.
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The backtone of the field experimentatior is <he Tield ''ri+e
wvhich vill be administretively attached “o the rerionel certers
and will be mobile enourk to efficientlv concduct research ir
farmers' fields. ZTach Fielé Urit will corsist of an Experi-
mentel 07ficer/Arricultural Instructor and three (3) IVSC
(village 1level workers). ™ e Tield Units will be located

in villapes vherever nossible in close proximitv to the
field exyerimertal sites workinr on crornine svsters. The
exrerimental sites will be divided amons ¥ield Units with
approximately 30 sites for each unit.

The field exrerirments will be carried out in close cooreration
vith the extension service in the area. These experimental
sites can be used Yty the extension workers for farmer treinine.

Likewise. the Arricultural Productivity Centers (APC) will be
inTormed and involved.

With the deta comine from these triamls the extension oriented
rrorram of locel verification trials. fertilizer and cron
nanarement deronstrations can %e prorerly desiened and imnle-
mented by the Extension Cervices.

There will be s very close lieison and links at all levels
betveen the Field Trials Divisiorn's research oriented experi-
ments in farmers' fields and work done by the extension oriented
demonstretions and verification trials.

e, Resource Capability Survey

In the drv and intermediate zones where the soils ere nre-
dominantly alfisols. there are approximatelv e rmillion acres
of paddy soils. There is considerable information availatle
from the rerion on the relationshio of the soils in the topo-
seouence, production constraints and paddv rroduction votentials.
About 500.000 acres of paddr soils occur in the vet and
intermediate zones. These soils are vredominantly ultisols
but with considereble areas of histosols and inceptisols
occuring alonp the south and western coastel region. The
paddv-groving soils in this repgion have elevation rangine

from below sea level to 3.000 feet above sea level. liere vaddv
is grown mostly along broad or nerrov vallevs and a consider-
atle extent on terraced hill slones. Paddv farming is nmuch
rore comnlicated in this rerion than in the drv zone.

In order to effectivelv develon. as well as applv, rew rice

end cronrinr svstems technolories in these arcas. it is neces-

serv to have a well defined understending of the resource cana-
tility and croductivitr votentials of these areas. The proner
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C. Sumary Logical Framework
Sector Goals of the GSL:
Agricultural Development that:
1, Increases domestic food production
2. Expands employment opportunities
3. Improves the small farmers standard of living

Project Purpose;

Development of a technological base that permits increases
in the productivity of paddy land thru:

1. Increased yields of paddy per unit area, and
2. increased cropping intensity of paddy land

End of Project Status:

5 Years

1. Varieties developed in the life of the project that in
eighty percent of the on-farm trials of the fifth year
yield twenty percent more than the best alternative
variety in 8 of the 10 major edaphic regions under the

same management practices at both low and high levels of
inputs,

2. Alternative Cropping Systems developed that:

a. physically enable a second crop to be grown on
paddy land where mono-cropping of paddy is the
norm in 8 of the 10 edaphic regionms.

b. 1in an economic sense, enable increased paddy
land use intensity to be both feasible and
attractive to 70 percent of all paddy farmers.

10 Years

Successful Agricultural Research is a function of combining many
inputs including trained scientists, research equipment, and
station and on-farm field trials, but also of time, Success in



development of techmology is really measured ultimately by
what happens on farmers fields, which is again a function

of many things including the "goodness" of the technology,
but also of time, Measurement of thisg project's success or
failure because of the time factor is most meaningfully done
five years after our sel f-imposed project life is completed.
Measurements of p.oject success at that time would be:

l. 50 percent of all paddy land in eac’ major edaphic
region using varieties released in the lifetime of

the project yielding at least 20 percent more than
other available varieties.

2, Coata of production per bushel of paddy 20 percent leas
for varieties developed in the project than cost of pro-
duction per bushel of other paddy varieties.

3. Cropping system developed by the project being utilized

on 50 percent of all paddy lands in each major edaphic
region,

4, Paddy land use intensity increased to 170 percent thru
additional paddy or other crop land use. (Currently

paddy land is cropped about 120 percent as a national
average).

Means of Verifying End-of-Project Status

1. Records of the Field Trials Division
2. Records of the Cropping Systems Work Group

3. Special Studies focusing on the physical and economic
parameters of project developed innovations.

Assumptions (important assumptions that underly achievement
of Project Furpose)

l. Genetic breakthroughs will be realized

2. Paddy lands are currently sub-optimally used and improved
cropping systems to increase factor productivity in paddy
areas can be identifiea and developed to fit into the
various econological areas of the country,

3. The improved capacity of the Research Division thru
organizational changes will enhance the output of the
Research Divisjon in such a way as to permit the
realization of project purpose.
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Qutputs
) Rice Research

A. Expansion of rice research capacity

R. GEU approach to rice varietal improvement work

€. Co-ordinated rice and cropping svstems research program

D. Expanded involvement ;f farmers in rice and cropping systems research
1. Cropping Systems

A, Expansion of cropping systems research capecity

B. Systems approach to improving the productivity of the paddy farmer

C. Co-ordinated rice and cropping systems research program

D. Expanded involvement of farmers in rice and cropping systems research

E. Cropping systems field trtals

111, Field Trials

A. Expansion of the field trials Division's capacity

8. Expanded involvement of farmers in rice and cropping systems research
G. Co-ordinated rice and cropping systems research

D. Field trials on farmers field

IV, Resource Survey

A. Expansion of the land and water use Division's capacity
B. Resource capability survey

Objectively verifiable indicators/targets of output achieve-
ment to rice research

1. Rice Research

A. 1. Staff trained and assigned as per Annex A and B
2. Vehicles assigned as per Annex C by late 1977

3, Lab and field research equipment in place as per
Annex C by mid 1978

4, Farm cquipment assigned as per Annex C by mid 1974



II,

D,
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5, Laboratories built as per Annex K by mid 1979
6. Staff Quarters built as per Annex K by mid 1979

1, 1Interdisciplinary approach to formulation and
implementation of rice varietal improvement work

2, Formulation of rice research working group as
described in Annex G by late 1977

Formulation of the National Rice and Cropping Systems

Research Conmittee that carries out functions as described

in Annex G by early 1977

1. Staff assigned to regional operations és envisioned
in Annex A by mid 1979

2. Vehicles and equipment available and assigned to the
regions as envisioned Annex C by late 1979

3. Relevancy of research experiments/investigations to
the particular regicn

To be determined by Yala Season 1977 and each crop
season thereafter by the National Rice and Cropping

Systems Research Committee and Rice Research Working
Group.

Cropping Systems

A,

1. Vehicles available as per Annex C by late 1977,
2, Farm equipment available as per Annex C by mid 1978

3. Office/Lab/Field Research equipment in place as per
Annex C by mid 1978

4, Trainea returned and assigned as per Annex A and B

Formation of cropping systems research working group as
described in Annex G by early 1977.

Same as I.C, above

Cropping systems sites selected, collection of baseline
data completed ard agronomic research underway at sites
ir farmers fields by late 1977
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E. To be determined by Yala Season 1977 and each crop
seasor thereafter by the National Rice and Cropping
Svel=us Committee and the cropping systems working
group,

ITI. Field Trials
A. 1. Vehicles available ag per Annex C by late 1977

2, Office/Lab/Field Research Equipment available as
per Annex C by mid 1978

3. Trainees returned and staff assigned as per
Annex A and B

B. Field Trials Division effectively carrying out trials in
farmers fields in all regions and as called for by the
National Rice and Cropping Systems Research Committee and
the field trials working group,

C. Same as I.C. above.

D. Same as B, above,

IV, Resource Capabilitv Survey

A. 1. Vehicles available as per Annex C by mid 1977
2, Equipment in place as ver Annex C by early 1978
3. Trainees returned as Per Annex B.

B. Resource capability survey of 500,000 acres of paddy

land in the South and South Western Coastal Regions
completed by the end of the third pProject year,

INPUTS
I U._s.
A, Technical Assistance Man months
1. Rice Breeder 60
2, Cropping Systems Agreement 60
3. Field Trials Agronomist 60

4, Consultants 26
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B. Training ' Pogitions
l. Short-term
a. Rice Production and Applied
Research 19
b. GEU 8
c. Water management 3
d. Cropping Systems | 8
e. Resources Survey 2
f. TIRAEN 6
g. Small Scale machinery 2
2., Long Term M.S. Ph.D.

a. Rice Breeding 2 2
b. Agronomy 8 3
c. Entomology ) 1 2
d. Plant Pathology 1
e, Solls 1
f. Cereals Chemistry 1
g. Agricultural Economics 5 1
h, Statigtics 1
i. Soil Survey 1
J. Soil and Water management 1

C. Commcdities (See Annex C)

IT. G.S.L,
A. Staff 12000man months
B. Facilities_

l.

Stations 6 Research Stations

a.

b.

Existing Buildings

Existing Equipment



Implementation Targets

u.
U

1.

3.

S
S

Technical Assistance
a. Rice Research
b. Cropping Systems
¢c. Field Trials

d. Consultants

Training
a. Short term
b. iong term

c¢. Workshops/seminars

Commodities
a. Vehicles
b. Farm Equipment

c. Lab/Office/Field
Research Equipment

d. Supplies
e. Books and publications

Contingency
Inflation (8% year)

Contractor Overhead (9.5%)

Year 1 2 3 4 S TOTAL
($000) ‘
67 57 62 69 76 331
67 57 62 69 76 331
67 57 62 69 76 33l
40 40 35 20 20 155
1148
44 46 39 33 3 165
98 203 178 80 7 566
30 30 30 30 30 150
252 90 5 5 7 359
67 22 2 2 2 95
259 86 43 22 22 432
64 64 52 38 38 256
11 11 10 9 9 50
1192
53 36 29 24 20 162
63 97 122 138 420
105 82 66 56 49 358
1,224 944 772 648 573 4,161
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G.S.L.
dear 7T 38 .10 .8 Bl TomAL
(*000)*
1. Falaries A 229 ask 264 200 330 1357
2. Travel 33 36 30 ko L8 196
3. Consumables 112 127 13k 139 165 677
4. Maintenance 46 .39 L1 43 52 221
5. Essential Services 19 20 31 33 38 150
o. Equipmen£ ‘ 189 LL Ls 47 54 379
Buildings 307 307
Support Services for T.A. 31 2k 27 30 31 1L3

966 553 581 612 718 3L30

* % eouivalent with RS 13.73/81

. —

The foreroinr narrative and lop--frame atterrts to descrite a corrlex
set of institutional arrangements and activities that will be carvied
under the ovroject. In swmary the . asserhleece of project cutouts

is hvoothesized to provide the necessarv tasis from which to realize
the purpose of the projlect. However. the outouts. while beine necessary.
are not in and of thermselves sufficient to realize the project nurpose,
Two important hwvnotheses underly the statement of the project purpose
and they must be recognized. First. that genetic improvements in

rice varieties can te made that are sifrnificantly retter than currently
available. Secondlv, that there exists imnroved cronring srstems

that can be identified and fitted to the vearious ecological niches

found in Sri Lanka to im prove the vproductivity of paddy land utiliza-
tion.
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Achievement of the rroject rurpose is in turr seen as rrovidinr e
necessary comnonent in the rrocess of realizinr the national poals

of increased domestic paddy rroduction hut it is alsc vieved as im-
rertantly contributing to emplovment and welfare roals of the natior.
The linkare of the rrolect tc the rorl of increased rice nroducticn is
direet through greater national production of paddyv. The causal
relationshins hetween project vurrose and the nationel poals of increased
emplovrent and improverment ir welfare are more cormrlex and as a

result less direct, although not necessarilvy less important. The link-
age to the erplovment goal is through improved cutnut coefficlents
which makes it economically possible to increase labor utilization

in the vroduction process while non-ferm emplovment is impacted on
through incore and wapes-goods linkages. Velfare irrrovements are

even rore complex but again essentially based on increasing the produc-
tivity of the factors of production that the small farmer commands,

his labor in particular. The reader is referred to Annexes F and ©

for a partial beginning-of-project status end the comolete log-frare.



Part II1  Project Analysis

A. Technical Analysis

1. Appropriateness:

The technology of weaving together Department of Agriculture staff, GSL
existing facilities and facilities to be obtained, training, commodities and
outside technical assistance to achieve the project purpose is not a precise
one. To identify the individual components in terms of kind, amount and mix,
tha GSL has looked to IRRI to provide suggestions. Given the nature of the
multifaceted problems to be addressed in improving paddy varieties and crop
systems on paddy land, IRRI, of the International Centers, has had the most
extensive experience in the area of concern. IRRI has provided personnel to
assist the GSL and AID further define the problem to be addressed, identify
current GSL capacity, and suggest required inputs necessary to lead to the
achievement of the project purpose. The proposed project represents the best
and most current thinking of IRRI, the AID project development team, and the

top most experienced GSL Department of Agriculture employees as to input
requirements and their cost.

The training component will, as a matter of principle, be administered
8o that mosc, if not all, trainees will receive their training at IRRI and/or
the University of the Philippines, lLos Banos which is Judgedi to have the moet
relevant training programs given the needs and environment of Sri Lanka. It
1s recognized, however, that circumstances may dictate a need to have some

training carried out in the U.S. and provision has been made for this if
required.

The GSL capability to maintain and operate the research system created
by this project is to a large degree addressed by the relative importance
given to training (27 percent of the loan). It is this investment
in human capital that most assures the continuance of the institutional base
being developed by this project. The GSL capacity to maintain the physical
equipment provided by AID is somewhat determined by FX availability in Sri
Lanka. That in tum 1s a function of the price and amounts of its major
exports as well as its import requirements for food, particularly rice.
This project is directed at reducing dependence on imported rice and 1is
expected to have a significant effect in this regard. Little can be said
about the other factors impacting on FX availabilities to the GSL. Operation
and maintenance not only depends on parts but the ability of the people using
them to keep them going. 1In visiting the various agricultural divisions,
stations and so forth, one cannot help but be impressed by the ingenuity of
Sri Lankan mechanics in keeping departmental vehicles running even with a
severe shortage of parts. Many wvehicles can be observed that are over ten
years old with odometers that have stopped at a 120,000 miles plus. Similarly,

at the stations ancient equipment, including tractors, can be seen still in
operation.



2. Employment Implications.

The employment effects of the project are expected to be positive. Clearly
increasing cropping intensity, ome of the anticipated results of the project,
will require more man days of field preparation, planting, weeding, and harves-
ting than currently required. Part of the varietal improvement program in
rice will be looking for varieties of rice that permit a second or third crop
of rice where only one or two are taken now. The short duration varietal work
on rice will be particularly important in this regard.

Quantification of the employment implications are speculative at best.

However, it is the estimation of top GSL agricultural officials that in the

first instance if short duration adapted varieties were developed there is

a potential for an additional 200,000 acres of second crop paddy. At 70 man

days per acre this implies an employment generation impact of something like
58,000 man years. Similarly other less moisture demanding crops have a potential
of being planted in paddy land after paddy on about 400,000 acres. These crops
while generally less labor intensive also offer substantial employment generation
opportunities. If we assume that on the average these other crops might require

something 1like 25-30 man days per acre that represents about 46,000 years of
increased employment potential.

3. Environmental Impact Statement.

This project has some important positive watershed and conservation
implications.that is, to the extent that improved paddy varieties and
productivity of paddy lands can be increased, and to the degree this
lessens the pressure to bring marginal areas under cultivation, this project
. can be of major significance.

A major part of the paddy improvement and cropping systems work will be
directed at genetic elimination of negative factors, e.g., varietal resistance
to brown leaf hopper, and minimum input approach for paddy land production
systems currently being utilized. Environmentally, the implications of these
efforts are that inse:ts and diseases will no longer need to be controlled
solely by chemicels or that large doses of fertilizer are the most cost-
effective way of realizing incressed yields of paddy. This is not to say
fertilizer use will be ignored but more effective utilization of it will be
sought through means as improved placement methcds that have proven to support
equivalent yields of paddy with one-half of the amount of fertilizer when
compared to traditional broadcasting of fertilizer.
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The Research Division's Budget projection (which also include those

of the Land and Water Use Division) reflects the best judgement of the Director

of Agriculture and Deputy Director of Research at a time before they envisioned

outside assistance for the Division. The projected budget anticipates a growth

rate of a little over 1l percent per annum. As such it may not fully reflect

the increased requirements implicit in the implementation of this project. The

Department of Ag:iculture recognizes this and is currently undergoing a reassess-

ment of their budget requirements. The next opportunity to reflect the increased

budgetary support required by the project demands in a formal manmer will be in

the March-April 1977 budget submission exercises . In the meantime the Govern-

ment has a system of budget supplements which can be submitted at any time

throughout the year and the initial increases in budgeting e.g., the support

for the technical assistance personnel, can be met through this process without

“difficulty. The budgeting History of the Department of Agriculture indicates

that on previous occasions when increased budgetary resources were required

to support a project assisted by an outside donor the Planning Ministry was
forthcoming with the needed resources.

Support beyond the formal length of the project is expected, especially
for costs that are L.C. in nature and have by the end of the project been
incorporated into the "recurremt' budget. However, the continued support that
requires FX is more difficult to speculate on in that Sri Lanka does have a
serious FX inbalance currently and it is extremely difficult at the moment
to get all the FX that might be desired. Not to recognize that this situation
could continue beyond the life of the prcject would be imprudent. The continued
support that can best be provided for with FX are likely to be relatively more
important for vehicle and tractor spares, and laboratory consumables. As
mentioned elsewhere in the paper the Research Division has a respectable track
record in "making due" vith their tractors and vehicles.
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Table b, Summary Cost Estimate and Financial Plan
($000)
AID Host Country
® L 24 Lc
1,148
Staff Salaries 1,357
Travel 196
Consumable Supplies 256 677
Maintenance 221
Essential services 150
Equipment 936 379
Training 881
Contingency 162
Contractor Overhead 358
Inflation 420
Specialist Services 143
Bulldings — 307
_4,161 3430

~IRDC/Canada

Others

Total

FX LC

201 *

1,148
1,357
196
933
221
150
1,516
881

162




3. Table 7, Costing of Project Outputs/L.C.

- Ly o

provided Inputa*

Inputs *¥

1., Salary

2. Travel

3. Consumable Supplies
4. Maintenance

5. Essential Services
6. Equipment
Specialist Services

Buildings

* See Annex D
** Percent in ( )

4, Costing of Project Outputs/F.X. provided Inputs®

Table 8

Inputg**

1. T.A.

2. Training

3. Commodities

4. Contingency

5. Inflation

6. Contractor Overhead

* See Anney
**Fercent in ( §

(8000)
Rice Cropping Field Resource Total
- Resesarch Systems Trials Survey
587 237 425 108 1357 (40)
83 33 &) 20 196 (6)
301 122 218 36 677 (20)
101 42 72 6 221 (6)
69 27 49 5 150 (4)
195 49 103 32 379 (11)
49 47 47 143 (4)
209 37 32 7 285 (9)
1594 594 1006 214 3408
(47) (17) (30) (6) (100)
($000)
Rice Cropping Field Rasource Total
Research Systems Trials Survey
381 3Nl 356 40 1148
(34) (32) (31) (3 (100)
391 295 151 44 881
(45) (33) (17) (5) (100)
547 139 363 143 1192
(46) (12) (30) (12) (100)
66 41 43 12 162
(41) (25) 27) (7 (100)
174 122 114 10 420
(42) (29) (27) (2) (100)
147 92 97 22 358
(41) (26) (27) (6) (100)
1706 1060 1124 271 4161
(41) (25) (27) (7) fine
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5. Summary.

The foregoing tables fairly represent the costing relationships between
outputs and the project provided inputs, particularly the FX. Considerable
time was spent in estimating the resources required by each major input
category by IRRI staff, the GSL Department of Agriculture staff, and the AID
project development team members. The FX estimates Presented in this paper
are deemed reasonable. These estimates when coupled with a 5 percent contin-
gency amount and an inflation factor of 8 percent per annum

and are judged to
provide a reasonable budget package.

The LC budget estimates are lass firm, particularly regarding third
through fifth year estimates for consumables, equipment and maintenance. That
is, the project development team did not feel it was possible to come to grips
with the budgetary implications of increased capacity vis-a-vis these line items.
Nevertheless, as mentioned above, the supplemental budget system that is operable,
in addition to the regularized annual budget system, is deemed suitable to handle
any short term shortfalls that exist between needs and formally budgeted amounts.
In the meantime, the projected budget will be thoroughly reviewed and amended
as needed, in the next budget cvcle in the spring of 1977.



C. Social Analysis:
1. Overview:

According to preliminary data from the 1972 census, 62 percent of all
holdings were paddy and other types of food crop and livestock farms. Of these,
48 percent were less than one acre in size with 88 percent less than 5 acres in
size. The average size of these farms was about 2.5 acres, farming in total
about two million acres of which about 1.4 million acres are estimated to be
utilized for paddy production. Two-thirds of the paddy land is cultivated by
owners, the remainder by tenants or owners employing hired labor. The area of
paddy per cultivator is small, averaging 1.2 acres. Most paddy farmers, however,
also farm some additional land in nearby highland areas suitable for upland crops.
In the wet zone of the country paddy holdings average .78 acres as compared to
an average of 1.48 acres in the dry zome. About half of the wet zone paddy lands
are operated by tenants compared with only 22 percent in the dry zone.

The Agrarian Research and Training Institute (ARTI) has studied five paddy
Producing districts in Sri Lanka. The analysis of the agrarian situation relating
to paddy cultivation in these districts is considerable and does reflect to some
degree the island as a whole. It was ARTI's finding that the relative importance
of paddy as a source of income to paddy cultivators varied from 27 percent in
the Colombo district to 85 percent in Hambantota. ARTI analysis suggests that
paddy as a source of family income is relatively more important in the dry zone
than the wet zone where alternative employment is more generally available. On
the other hand, ARTI points out that family receipts from paddy are directly
correlated to size of holdings, which places the dry zone in an advantageous
position.

The intended beneficiaries of the profect. in the first instance. are the
cultivators of €ri Lanka's paddv land throurh increasing the rroductivity of treir
farming enterprise. Given the absolute ard relative amount of land under the
cultivation of the relatively smaller farmer., the "rolect is forced to address
the small as well ns all farmers if realization of coal level orjectives are to
be achieved.llowever, in keeping with Sri Lanka's social otjectives, and AIN's parti-
cular concern with the relatively less advaantared., the development cof technolofical
innovations are to be skewed toward the less than five acre farmer. Tn rarticular.
the Research Nivision's research activities are expected to focus on irnovations
that are biased toward this target rrour and take advantape of heir relative
abundant factor of oroduction. i.e. lator and management ¥o some degree the
Research NDivision {is already skewing its activities in this manner in that all.
albeit limited, field trial aclivity is focused on the southvest rerion wvhere
rerjonally the less well off oaddy farmers are located. ™his “ro'ect provides
for additional exvansion in this level of cffort ' decentralizin~ and urrradine
research carabilitv, rarticularly at Anrunubclarellessa. “nndarsvela. and Tortuveln,
(“re the followinF section). Vitkin individual rerions the protect alse will expand
the research canacity to take into account who tke naddv cultivaters are throurh
the repioral croprine site tears and arricultural ercnori:ts wortine withk thre Tialq
Trajie Niviciep,

The Department of Agriculture recognizes that the nature of new technology
can have an increased risk factor (real or perceived) associated with it which
is relatively more important to the smaller farmer. They also recognize that
patterns of adapation of new technology (the relatively better off being able to
innovate earlier) do not necessarily cdincide with equity objectives in the
first instance. However, it is also important that an understanding of the
small farmers productive environment, and the development of innovations to
increase his productivity underly a major option to increase his real earning

capacity. It is on this aspect that this project focuses. That is, changing
the genetic potential of the rice plant and identifying improved management
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Systems of paddy land utilization. 1In the past, the small farmer
has adopted the new varieties and Danagement practices, admittedly
at a lagged rate, however, over a Period of about five years, the
use of new varietieg and fertilizer.for example, is estimated to
be fairly uniform over the various sizes of farms except for the
smallest 20 percent of farm units., The Project will provide tech-
nical basis for the small farmer to improve his livelihood but it
cannot assure this ip fact will occyr,

2. Project Linkage to the Congressional Mandate

This section is intended to highlight or Put into perspective what
this project can, as well gs cannot, do in relationship to¢ the
Congressional Mandate and the People we are most concerned about.
First, to recapitulate, thig project is designed to impact on the

of these lands are farmers with less than 5 acres farming roughly
73 percent of al] cultivated paddy land. 1In addition, the project
is also designed to impact on the productive use of labor employed
in paddy cultivation. As such, the project focuses on technological
. Directed

farmers operate in. This 1is what the project can do. What the

Project cannot do is assure that this shifting of technical potentials
will directly translate to increasing the absolute as well as

relative well being of the Paddy farm families, The welfare status

of paddy farmers 1is a8 function of not only the Productivity of their
labor and 1land engaged in paddy cultivation but of marketing structrces,

factors the small farmer uses in producing paddy. To the extent
increased marketings of Paddy occur, the project also should suffi-
clently impact on food availability, thru relative prices, as well
as generation of employmant via income and wages-goods linkages and
be of relatively more lmportance to the poor majority.

welfare and ernploymant objectives will be realized as wel]. These
objectives, asg mentioned, cannot only be met by research, but they
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can be more closely approached if the researchactivities move out
to the farm environment and parameters put on the research
activity take them into account. This project is designed to move
in this direction. Some of the specific features of the project
are worth noting in this regard. They are:

a. MNerentralization: Currently what paddy research capacity exists
is primarily in the more favored areas of the country. This
project will bring an increased ability to deal with the pro-
ductive environment of these poorer (physically and income wise)
areas of the country. The stations of Angunubolapellesa,
Bandarwela and Bombuwele are in these are=s,

An enhanced relevency of the rice researcn for all paddy farmers

thru training, particularly in agricultural ecounomics, and physically
equipping the Research Division to carry out more work on the fields
of farmers. The heavy emphasis on motorcycles and vehicles for

the Field Trials Division will be particularly important in this
regard,

[g]

"A complementery effort to the major orientation on rice via the cropping
systems work that looks at the entire farming environment of paaay

producers, +*hereby enabling potentialities tc become available |
which are of relative more importance for the small paddy producer,
particularly in regards to the use of his labor.("ee Annex J)

3. The Social Concerns of the Government

This project also needs to be viewed In a macro social sengitivity sense.
First, the Governmeat has two major social concerns which are to assure
a sufficient supply of basic food grains and secondly to improve the general
welfare of the nation's people. The Government has reacted to these concerns
in the past by allccating considerable resources to projects like the Mahaweli
Development Scheme, and programs such as the comprehensive paddy crop insurance
program, a widespread and rather effective extension service, large scale efforts
at supplying credit to farmers, and so forth. Now, however, the Government sees
that resources must be allocated to research which leads to more productive use,
of avallable resources, particularly land and labor. The Department of Agricul-
ture is particularly concerned with the leveling off of per unit yields of paddy
and had received direction and encouragement from the Planning Commission to
allocate more resources to agricultural research to charge this trend. The
Planning Commission ranks tnis ptnjec: high on their scale of priorities and has

encouraged the Research Division to look for donor assistance and ask for necessary
in-country budgetary incrcases.



The social consciousness of the Government ang 1ts responsiveness
to the body politic is better outlined in g paper by F. Roche,

"The Demographic Transition In Sri Lanka: 1Ig Development Really a
Perequisite?" The Paper presents a good review of the Government's

concern. It should be noted that Sri Lanka's Lorenz curve for inconme
recelvers shows the Ginj co-efficient has moved from .46 in 1953,

to .35 in 1973, a phenomenon not commonly observed anywhere. Over

the same period of time, Sri Lanka has also put in place a widespread
health care service that effectively covers the nation and raised

the aational literacy rate to 88 pércent. In summary, the government
has demonstrated its seriousness in dealing with social welfare

concerns and ability to put "real emphasis on these objectives as

well. This pProject will have a straight forward production objective, and

is also expected to significantly contribute to national welfare
objectives as well,

4. Women:

Realization of purpose or goal level objectives as stated in
this project are not anticipated to have a differential impact on
women relative to men. That is, we would hope increased rice
production and levels of living would be shared equally by both
men and women.

Women are involved in the “Western senge In economic development
of Sri Lauka, both as receivers of the fncreased goods and services

b

but more importantly ss out-of-home productively employed peorle.

open economy. Recently legislation moved the percent of government
new-hires that must be women from 10 to 25 percent. In the Research
Division rougly 10 percent of all ROs are women with as many as

20 and 30 percent at Gannorowa and Maha Illuprullama statiors respectivelw,
In e ly May this year the Research Division reported that out of 46

new hire ROs, 11 were women.

Farm
sites. At these field sites not only the agronomic aspects of rice
and paddy land use will be noted but in addition the cooking, storage
and general handling qualities will be evaluated from the point of
view of women who in most casey are most directly involved with.
these processes. Similarly field work is traditionally divided among
men and women and part of the cropping Systems work will have to be

addressed to reactions of women to potential changes in their
traditional work modes,



N, Feonomics:

1. Uverview:

As tvpical with a project such as this, little hard economic analysis of
the project has been done. The kind of data required for substantive economic
analysis and the time required both to generate the data base, as well ag to
carry out the analvsis, are formidable barriers to overcome. The project de-
velopment team is concerned with the major economic hypothesis underlying
this project. that is, anticipated returns to the GSL and ATD resources at
the margin o indeed offer the prospect of relativelv attractive returns to in-
vestments. An economic analvsis to estimate the returns from this project
follows, It should be noted that it is the judgment, albeit egsentially
intuitive, of the Department of Agriculture that the project area does offer
sutficient and relativelv more promising returns to investment than other alter-
natives uses of resources at this time, The work of Professor Evangon at Yale
University and others who are trving to measure internal rates of return to

{nvestments ir agricultural research versus extension activities, for example
tends to support this. ’

Similarly, economic implications of the project for the target group in the
iirst instance, the paddy farmer, are not well understood. It is assumed that
technology can be developed to increase the factor productivity of paddy farmers
and that this in turn will translate directly into improved welfare. It is
recognized, however, that the relationship between increased productivity and
the ability of the cultivator to capture the benefits of increases in factor
productivity is tempered by a number of variables exogenous to the project as
well as the farmer himself. Government price policy regarding rice, land
tenure arrangements, etc., are amohg such variables.

Recent Government price policy as it impacts on surplus producers is expected
to encourage food production, paddy in particular. The Guaranteed Price Scheme of
the Government since 1972 raised the floor price of paddy from Rs. 14 per bushel
to Rs. 33 per bushel (in the 73/74 Maha season, cost of production was estimated
at Rs. 22.50 per bushel) and has given the Paddy Marketing Board resources to buy
at this price. Government price policy has also meant a substantial fertilizer
price subsidy although the economic justification is debatable. Nevertheless,
the current implication for the paddy producer is a favorable fertilizer/paddy
price ratio of about 1l:1.

To the nation and national treasury the economics of increased paddy
production is at the surface strazightforward in that any increase in domestic
production reduces the need for FX expenditure for food grains. The degree to
‘which the FX savings can Le captured 'nd utilized for economic development is
problematical and so one can only co * ‘le at the minimum the potential to
utilize FX for developmental purpose. .ould be enhanced.

The whole question of self-sufficiency versus encouraging a more productive
export sector and ercouraging import substitution is beyond the purview of this
project but is recognized as a legitimate question for substantial analysis. It
is, however, understandable for a nation to be skeptical about relying on the
whims of the internacional market place for nearly half of its domestic food
grain requirements.
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2. Analysis. [Implicit in considering the economic {mplications of this
project is the assumption that agricultural research on rice and cropping
gvstems Is a productive activity. 1In this secticn we will trv to estimate

the likely productivity of the proposed investment. However, conceptualizing
and specification of the underlying model is difficult at best and the analvsis
subject to some critical yet only partially appreciated assumptions. In the

following discussior 'we will outline our estimate of the internal economic
return to the project.

Our firsc major problem was to identify a point from which to measure the
expected increases in productivity. We initially decided to disregard any increases
in productivity for crops other than rice since the information on non-rice crops
is not readily available and our past experience, on which to make future pro-
jections, is limited. e, therefore, developed only a baseline for rice and

concerned ourselves with Projecting benefits arising out of the technological
innovations as they pertain to rice.

In projecting our rice baseline we utilized district production figures for
the last 14 years. In doing so we projected production figures assuming that with-
out the project the historical growth rates would continue with two modifications.
They were: (1) that any districts with historic growth rates above five percent
per annum, like Ratnapura with 11.5 percent per annum, would not continue at those
.rates and were projected to have a growth rate of only five percent; and (2) that
districts with growth rates of less than 2 percent would increase their rice

production in the future at a per anoum growth rate of two percent. Districts
like Trincomalee fall into this category.

We made our projections through 1992 on a district basis. Aggregating the
district projections, we projected a national average Increase in paddy production
of 3.9 percent per year. This compares with the base period that had an average
annual increase of 4.3 percent. It should be noted that if one were to utilize

the production figures dating from 1952 the historic growth rate would be about
5.2 percent per annum.

Our projected production figures then form the base from which we try and
identify benefits that could be attributed to this project. If the project is
successful and the productivity goals of the project are reached, we would
expect the projected growth in paddy production to be increased. The question
then is by how much? Again, locking at historical data we aote that after the
introduction of high vielding varieties the growth 1in paddy production grew at
about 7.5 percent per annum for a period of 5 years. In projecting our expected
benefits we assumed that after 6 Crop seasons varieties would become available
that significantly shif: proauction frontiers. The technological impact on
national production would then rise from the projected 3.9 to 4.5 by 1982 and by

1985 reach 6 percenc per annum and then drop otf to 4 percent by 1992,

The next question to consider im our analysils was how much of the expectad
increase can be attributed to the new technology. We assumed that 20 percent of
the incremental product-on could be attributed to technology. To attribute the
entire incremental production to technology would overstate the return. We then
cried to isolate ou! factors of procuction also required to realize that increase
in production such as fercilizer. Assuming an 8:1 paddy nitrogen ratio we found
about 25 percent of the incremental production could be actributed to fertilizer
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and arbitrarily assigned 55 percent of the incremental increases to other factors
of production, i.e., labor, land, etc.

With the above assumptions we then used standard methodology to arrive at an
estimated internal return of 33 percent. Recognizing the limitations of partial
analysis and future projections we conclude that the project yields an intermal
economic return that offers an attractive investment opportunity. Noting the work

-by Evenson and Boyce in their book Agricultural Research and Extension Programs we
find that they cite several studies of reaearch activities by Griliches, Hayami,
and others that indicate internal rates of return of 35 to 50 percent are not
uncommon. Our estimated internal rate of return could be considered on the low
side. However, our estimates have been deliberately conservative. For example,
the kind of targets in the rice GEU program should lead to technological shifts
in production that would give more than a three percent increase in the rate

. of growth in production over the baseline projections for similar periods of
time. Similarly, we have attributed all of the direct project costs to paddy

when some of these costs should be attributed te other activities like cropping
systems work while we have not attempted to estimate likel, benefits from those
activities. In addition, we have not attempted to estimate likely benefits from
those activities. We have also been less than generous in attributing
benefits to the technological innovations nor have we estimated a salvage value
of the technology generated during the project period. We conclude then that our

estimated internal rate of return is relatively robust and that it is likely to
be under estimated.

How, in an economic sense, does an investment in research compare with other
investment opportunities? Again, the constraints imposed by time and data limit
alternatives for consideration. If we had sufficient information, we could judge
by the estimated internal return the relative ranking of possible projects that
are not mutually exclusive. Mutually exclusive projects of course woild have to
be further analyzed by discounting differences between cash flows.

For comparisou, however, we have selected one example. That is, instead of
investing project rescurces in research we invested in urea. Assuming the
fertilizer was used on paddy with an 8:1 fertilized output ratio we calculated an
internal economic return of over 50 percent. However, it is noted that the
districts with relatively high use rates of new varieties are already using high
rates of fertilizer (around 40 lbs. of N per acre) and that the marginal response
to additional nitrogen might not be as great as 8:1. In addition, the districts
with low use rates of the new varieties are likely to get little if any response
to additional fertilizer. We conclude that not enough information on fertilizer
responses rates at the margin are known island-wide and that while nitrogen
fertilizer may offer an attractive investment opportunity it may not be as
attractive as the high estimated internul rate of return indicates.



TABLE 9 - 50 -

Agricultural Research/Sri Lanka - A Summary Estimate of
the Internal Economic Rate of Return

($ Million)

Year Gross Gross Incremental D.F. Pregent Worth
Costs Benefits Benefits * 332 33
17 3.1 - -3.1 .752 -2.3
78 2.6 - -2.6 .565 -1.5
79 2.6 - -2.6 425 -1.1
80 2.6 - -2.6 .320 - .8
81 2.8 - ~2.8 . 240 - .7
82 8.3 10.4 2.1 .181 .4
83 11.5 14.2 2.7 .135 1.4
84 25.6 32.0 6.4 .102 .7
85 39.1 48.9 9.8 .077 .8
86 56.4 70.5 14.1 .058 .9
87 74.3 92.9 18.6 .043 .8
88 87.8 109.7 21.9 .033 .7
89 : 103.8 129 9 26.0 .025 .7
90 112.2 140.2 28.0 .018 .5
91 116.0 145.0 29.0 .014 A
92 116.6 145.3 29.2 .010 .3
765.3 939.4 174.1 okl

* Rice valued at $250/M.T., April 1976

** 33% overstates the discount rate needed to bring present worth to exactly
zero by 0.15 percent.
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Part IV. Implementation Arrangements
A. Administrative Arrangements
1. Recipient

The implementation of the project will be carried out by the
Research Division of the Depa~tment of Agriculture. The Deputy
Director/Research*will be the principal project officer. The sub-
units under the Deputy Director/Research that will most directly lead
the project activities will be the Working Groups on Rice, cropping
Systems, anc Field Trials, as described elsewhere in the paper sup-
ported by the staffs of central and regional research stations, and
field sites in the Research Division.

The resource capability survey aspect of the project will in part
be implemented with supplemental help of the Land Use Division currently
in the Ministry of Irrigation. The current Deputy Director of
Research has for many years headed the Land Use Division when it was
still in the Department of Agriculture as well as after its transfer
to the Ministry of Irrigatior. Cooperation is excellent between indi-
viduals in both Ministries. In addition there is a 15 year history
of the Land Use Division, while in the Irrigation Ministry, being
most cooperative and supportive of the needs of other Ministries in
the Government.

The abtlity of the Research Division to manage the project will
certainly be taxed with thel Increased, albeit more focused, activity.
The Deputy Director of Research recognizes the potential over-extension
of his managerial control and is in the process of creating positions
for additional administrative assistance. The AID project development
team members believe that with anticipated staffing and organizational
changes the Research Division is capable of successfully implementing
the project.

Increased coordination implied in the development of the component
technology involved in a "GEU" or "Cropping Systems" program will be
more demanding than the Research Division has had to deal with to date.
However, the leadership of the Division as well as the Research Officers
are aware of the powerful advantages a coordinated/multidisciplinary
approach to problem solving has for Sri Lanka. A manifestation of
this awareness 1s the recognition of the need for improved coordina-
tion and the conceptualization already done on the organization and
membership on National Rice and Cropping Systems Research Committee
and the three major working groups.

With the present management base coupled with expectad changes
in research approach and staffing the Mesearcih Division should be
capable of effectively manaying the coordination requirements inherent
in the project.

*The principal officer of the Research Department,



n
(AR}
!

IRRI has similar projects in Indonesia and Bangladesh and so the
needs and requirements vis-a-vis contracting have been well thought
out by IRRI and so to some extent it will be easier for the Research
Division to make the necessary contractual arrangements. Nevertheless,

The administrative environment, while perhaps somewhat cumbersome
for the leadership of the Department of Agriculture, is generally
positive and should be on the balance a major factor in achievement
of project purpose. That 1s, while the formalized administrative
procedures are cumbersome there is a highly developed esprit~-de-corps
among the leaders and cadre of the Department of Agriculture and the
Research Division 1in particular., Two examples: "irst, is the genergl
willingness of the research staff to recognize the job to be domne
and go out to the field and work on the problems. To be sure there
are some problems of staff keeping within the bounds of the research
stations and not going out to the farm environment, but the AID
project development team was impressed by the relative insignificance
of this problem as compared to other countries. Coupled with this
is the surprising resourcefulness displayed by the research staff in
carrying out various tasks under less than ideal situations. A second.
example might be the quality of work generally displayed by the Agri-
cultural Engineering unit of the Department of Agriculture in carrying
out the construction needs of the Department. Again, the AID project
development taam was particularly impressed by the extra aeffort put
forth by the engineering unit in assuring the quality in the construc-
tion of Departmental buildings as compared to the alj too common
shoddy workmanship that often prevails in government buildings else-
where. Other units, however, of the Agriculture Department have
complained that this characteristic performance by the engineering
unit does slow down the rate of building. The above two points are
simply illustrative of the administrative environment within which
the project will be lmplemented. 1In summary, the administrative
environment in which the project will be implemented 1is excellent.

The professional concern of the Research Division's leadership expressed
throughout the development of the Project certainly established a posi-~
tive basis on which to begin.

The reader is referred to Figure 9 in the Text and Figure 3,
Annex P which sketch out the formalized administrative arrange-
ments to link the govermment researchers to the paddy [armers of
Sri lLanka. 1t should be noted that the bulk of the front-line
contact with farmers will be through the Field Trialsg Division
and the Crpping Svstems site staff in cooperation with local ex-
tension personnel., Annex J illustrates the in tial
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fdentified us the most desivable hike meeting the above
spectficatfons.  The smallest n, 8. bike manufactored s
the 135S ce amd no o count ey tepair and malntenance

capabilfity exists for this s, manutactured {tem,

b)., Large Vehicles: The project development team and the
GSL estimated the two 3-ton trucks, 15 pickups, 2 Mini-
buses or vans, and 4 sedans are required, All vehicles
in Sri Lanka require right hand drive. The above vehicles
with right hand drive are not available from a U.S, source,
(Jeeps also require under the project, are manufactured
with right hand drive and will be procured from the U.S.),

2). IRRI:

An exception to AID's competitive procurement procedures permitting
the Department of Agriculture to select IRRI for services described below
is requested.

The Department of Agriculture has requested that AID approve 1RRI as the
contractor to assist the Research Division implement the project, ‘The
services desired are three in nature, The first are the services of
three long term technicians in the area of rice brereding, cropping systems
and field trial agronomy, as well as a number of short-term consultants.,
Second, js to assist with the implementation of the training component
of the project., The intent of the project is to have virtually all of
both the short and long-term training carried out at IRRI or in cooper-
ation with the adjacent University of Philippines, Los Banos. Third,
1s to act as the Department of Agriculture's procurement agent both in
ordering and the landing of equipment. IRRI has responded to initial
requests by the Department of Agriculture to perform these services out-
lined above favorably,

IRR1 was established in 1960 by the Ford and Rockefeller Foundations as

a non-profit research organization. It is currently funded by a group
of governments, international orgaizations and private foundations con-
cerned with improving agticulture in developing nations. It is located
adjacent to the University of the Philippines at Los Banos, Laguana,

65 kilometers southeast of Manila. IRRI scientists from nine (9) nations
work cooperatively with scientists across the rice growing world to
lointly develop improved varieties and technology including machinery for
the world small scale rice farmers,

IRRT is uniquely qualified to fulfill the project requirements since
thev have developed an unsurpassed research network designed to serve
the developing countries in the field of rice. The major services
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provided by IRFI irclude direct assisiance to raticnal research arc
rroduction proframs, soonsorship of urniform internaticnal vield,
disease and insect trials. pioneering leadershir in rice crooring svs-
tems, sponsorship of regional workshors, sunnly of rermplasm. advanced
lines and varieties, rapid exchange of research data. training and
linkage to other develoned country institutions. These services are
provided through intensive on-cempus research rreerams, both on-campus
and in-countrr training orograms. and by placin~ IPPI rersonnel at

the service of developins countries.

On its on-campus research IRRI seeks to identify the malor factors
limitinF the oroduction and utilization of rice and to formulate
research prorrams that prcvide solutiors (or means of solutions) to
these major problems. In its earlv rears IPPI hecare renowned for
its development of high vielding varieties of rice. In more recent
vears. IPRI has put relativelv more emphasis in its international
testing orograms on developving varieties of rice more suitable to
weather conditions in individual countries such as Banrladesh, India,
Sri Lanka and Thailand.

A second major on-camous function of IPRI is the training of research
staff in the essential skills of effective field exverirentation.
This trainine is intensive. short and long-term.practical. and field-
oriented. CTuch training in {mproved rice nroductior and crorninr
svstems techrolory is unique to TRPT and is not availatle at other
locations. Tor long-term or academic training, IRRI collaborates in
varticular with the Universitv of the Fhilionines. Los Ranos. 1In
these combined orograms, the students research is directed to solving
actual onroblems cof the students country with his committee members
from both the Universitr and IRRI staff.

A third asvect of IRRI's progran is the surplirinr of technical assis-
tance to the develoving countries. team risits br IRRI vprofessionals

and by rroviding resident professional personnel. I7RI scientists live
and work in the countries at the reguest of host rovernments to strengthern
and accelerate the national rice imorovement prorrams. IPRI also oro-
vides consideratle short-term consultancy-like service on reauest from
cooverating countries.

Pecormendation: The kind of services IP2T can nrovide are vital for
QE%EEV?};T?REnnrofect rurnose. o other insti%ution can sunnlv thre
technoloer and services tha* IPRT can. ™he nroject develonrent team
recommends that anrroval be riven “or an excertion from comretitive
contracting nrocedures to vermit Sri Lanxa to nelecgt TOPT on the basis
of I”PI's rrecorinant capabilitv to wnrovide servisesr “or the "iga
Pesearch oro‘ect to be impnlemented ¥ the Regearcr Nivision of the
Nepartrent or Mrriculture.



G, Procurerent Schedi)e

it anrears the (SL is nrenared to iritiate wrocuremernt o® sone
items prior to sifnine o2 the loan egreement. The project develon-
ment tear recommends t-at items for the rroject rrocured after July 1

107€ be elifitle “or AID financing under the loen if thev are pro-
cured according to ATD rules and repulations.

.
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10, nprngy

aC. IFPRI

Prorram reviev and forrulation of an interrated Tice
and Cropring Svetems Research Prorrar including
ectivities for workinr groups.

Consultant(s) in to helr formulate overall research
plans.

Januarv 1977

2l. RD/IRRI
22. RD
23. RD/IRRI

*2k, ®4/IRRI
25. RD/IPRY

26, mp

Developrment of details for regcional research programs
Initiate resource capability survey
Working Groups initiate initial planning process
for Yala season
Selection of vear's trainees
All cropvine srstems sites identified and base
line data survevs are initiated
Initiate Resource Canability Survev

L

Februarv 1077

* — -

7. »n/rIeRy

28, ®N/IPPT
¥20. PRD/IRPT

30. Da/RD
*31. =D
32. °©®D/IRRI

*33. ©®D/IRRI/USAID
*3L.,  PD/IRRI
*35. RD/IRRI

— — - e

Feview commodity needs arain end firn un ordering
schedule for remainine eauipment.

Send trainees for GrU training

Field review of ‘aha research

Locel steff requirements

Berin developinr local budret requirements for '78

Begin to prepere Yala Pesearch Plans

Iritiate first year annual rroject review

Review and update protect imrlementation/work vlan

Prepere Annual Pequiremerts ‘or Consultancies.

March 1077

36. RD/IRRI

¥37. RD/IRRI
*38. RD/IRRI

*39. PD/IRRI

Send trainees for Rice Production/Applied Research
training

Work Group reviews of “'aha research results

Finalize research plans for Yala season for Work
Groups

National Rice and Cropping Svsteme Fesearch Committee
review of 'aha Seeson

April 1977

#L.o_ 123y}
*L1, Rp/ToR:

Submit P3 tudret ‘or Tfollowine fiscal -ear
Pinelize and i~rlement vala Searor resesrch TrofFram

av 1077

.2, RD/TERI

Tend lonp-terr trainees



L3,

L,

*L6.
"7,

~

-

wa.
450,

*51.

52,

3.

oL,

>5.

56.

5T.

Tuly 1077
RD/IRRI Crder equioment
August 1977
RD/IRRI Send long term trainees
RD/IRRI Peview Yala activity in field
RD/IRRI Initiate research planning for Maha Season
R’D/IRRI Review vprogress of Research Capability Survey

Seotember 1977

RD/IRRI “end crovping systems trainees
RD/IRRI "inalzie and initiate ('aka Season research progran
RD/IPRI femi Annual Review and up-date of Project

Implementing Work Flars.

October 1977
°D/IBRI Yorking Group meetinss to review Yala Season
PD/IRRT ‘lational Rice and Cropoing Cstem Research Committee
meeting to review Yala work
February 1078
N /IRRI Seview ftatus of GSL 1077 Puildine nregran
Cctobter 1979
AN/IPRI Cchedule special evaluation review of rrotect v

cutside evaluators for ‘‘arch 1170,
RD/IRRI/USAID CTarry out special evaluation, project evaluation
Aoril 1979
RD/IRRI/USAID Pedesign_project of necessary
2D/IFRI Review and evaluate acceontarce in 79 Yala season

acceptance of vroject generated and released
rice varieties



Hoverher 1087

56. RBD/IRRI/USAID Schedule major project review for March 1081
5Q. TRD/IRRI Evaluate acceptence of "new"” cropring systems by
: site farmers.

March 1931

60. RD/IRRI/USAID Carry out final evaluation of project
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2. Project Monitoring

It will be the responsibility of the Deputy Director/Reasearch
to monitor the implementation of the project. At the time of the annual
avaluation there will also be an update of actions taken in the project
for the previous year. The IRRI team members and the USAID project
manager will assist the Deputy Director/Research in this effort and
jointly develop a summary report of their findings. During the
initial first year of the project the Deputy Director/Research will
also on a quarterly basis review with the IRRI team members and the
USAID project manager implementation activities. In February 1977,
at the first annual evaluation, there will be made a determination as
to the need for and frequency of formalized monitoring requirements. In
any case, a formal review will be required not less than once in each
of the remaining project years at the time of the annual project
avaluation.

In keeping with AID's general responsibility to monitor project
{mplementation in addition to the required monitoring and evaluation
reports, every effort will be made to advise the USAID project manager
from time to time as to general progress of the project and any impor-
tant difficulties encountered in the carrying out of the project. The
USAID project manager will also be advised of, and invited to partici-
pate in in-country workshops, seminars, and field trips that are
related either directly, or in a more complementary manner, to the
project.

D. Evaluation Methodologies:

In discharging the evaluation responsibilities the Deputy Director/
Research, his staff, IRRI team members, and the USAID project manager
will use the evaluation techniques as laid out in the AID publications
Evaluation Guidelines and the AID Evaluation Handbook. The evaluations
must meaningfully test the hypotheses of casual relationship between
inputs, outputs, purpose and goal level objectives as well as the underly-
ing assumptions about these caysal relationships.

E. Logilstic Support

The logistic support services required for the long-term technical
services will be financed by the GSL budget resources which will be
turned over to the IRRI representative for administration. The IRRI
representative will be given, on an annual basis, sufficifent local
currency estimated as necessary for the new year's support services.
The IRRI representative shall be expected to expend these funds in a
prudent manner and to account for thelr expenditure in a manner satis-
factory tu the GSL. Exact details of the budgetarv, financial, and ac-
countinz procedures will be negotiated during the formulation of the
G3L/IGRI contract.
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IRRI has been asked, and they have indicated their willingness,
to assist the Research Division in handling the ordering of the com-
modities to be supplied under the loan. IRRI has also agreed to
assist in the landing and clearing of commodities as they arrive.
This will be carried out by staff assistance hired by the IRRI represen-

tative and financed by funds provided for the general technical assistance
support services.

F. Evaluation Arrangements
1. Regular

On an annual basis, the GSL and the Research Division in particular,
in cooperation with the IRRI team and USAID project maunager will review
the progress of the project and in particular note the movement toward "
gr achievement of project output targeté and end of project indicators,
On the basis of this review, the Research Division and IRRI specialists
will update the next year's implementation plan and provide for any
project design .hanges as may be appropriate. On completion of the
annual program review a summary of the review will be presented orally
and in writing to the USAID Representative and other GSL officials as
appropriate such as the Secretary of Agriculture and the Director of
the Agricultural Department. The exact timing of the annual review should
be worked out between the Deputy Director of the Research Division and
the IRRI representative during the initial development of the detailed
project work plamns. It 1s recommended, however, that the annual plan
should be at a time when findings of the review can significantly impact
on the annual GSL budget preparation process i1f implications of the
review so require.

2. Exception Reporting:
It will be the responsibility of the USAID Project Manager to im
a timely manner inform AID if any of the CPI's in the Project Performance
Tracking system will not be met-by the date originally anticipated and
the resultant implications for the project.

3. Special Evaluation:

A major review of the project should be held in the spring of 1979
before the planting of the Yala Season. At this time, the project
will have been through five paddy crop seasons and have been underway
for about two and one half years. It is suggested that this review
be part of the annual review, but in addition to the persons actually
implementing the project, include outside subject matter specialist?
such as a plant breeder and a cropping systems specialist from IRRI's
central staff, a respected member of the international research
fraternity, an AID/W official familiar with AID project design and
evaluation methodology, a staff member of ARTI, and a respected leader
in the professional agricultural community of Sri Lanka. The major
focus of the outside participants will be to test the original project
hypothesis, the caisal relationships between the project inputs and
outputs and the achievement of project purpose. The outside partici-

" pants will submit a report to the GSL and USAID which should clearly
detail and outline the major implications of their findings. It
ig expected that the AID/W team member will, at completion of the
review and the presentation of findings, then assist the Research
Division and USAID in project documentation changes, such as redesign
of certain elements of the project as required.
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c. The borrower covenants to conduct a majlor review, which may
coincide with the vearly reviev. at the end of atout two and one-
half vears of protect activity torether with AI™. IRRI and outside
subject matter specialists deemed aprrerriate to test the project
hynothesis, Recommendations resulting from this review will be
carried out by the Horrower.

3. Zerninal Dates for Coqg;tioqg_ﬁ;gpgﬁpp},_}@§§p£§}pg_Apghgré:
zations and Disbursements.

8. C(onditions prededent to initial disbursement will be met within
120 dayvs of signine of the Loan Agreement.

b. The terminel date for requests for new disburserent authorizations
under tre loan will bde four and e half Years Iror the sirninpg of
the loan Azreerent.

c. The terminal date for disbursements under the loan vill he five
vears ‘rom the signine of the Loan Arreement.

L. Status of Nepotiations.

The above conditions precedent. covenants. and dates have been

discussed with and sgreed to both by the Devartment of Agriculture
and the External Resources Division of the Governmenrt of Sri Lanka.
No rrotlems are anticipeted in meeting the conditions precedent in

the time indicated or in completing the project within the time
frame of the Loan.
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DESTRED STAFFING PATTER! BY FUNCTICNAL AREA

Rice Research

A,

C.

Batalggoda

1.

RO

-National

-+ Coordinator
-Rice Breeder
-Entomologist
-Pathologist
=S0il Chemist
~-Agronomist
-Cereal Chemist
EO/AI

-Rice 3reeding
-Entcmology
~Pathology
~50il1 Chemistry
-Agronomy
~Cereal Chemistry

(Gannoruwa

l.

RO

-Rice Breeder
-Pathologist
-Entomologist
~-Statistician
—Agronomist
~Chemist

-Food Technologist

-Physioliogist
-So0il Chemist

ZC/AI

~-Z0/AZ

-Rice Breeding
~Entomology
-Pathology
-Statistics
-Agronomy
~Chenmistry
-501ls

-Fa0d Technolcgy
~Physiology

Angunubolapellessa

l.

RO
~fice 3reeder
-Agrcnony

—oHIEPWM PRPEPEEPD

N e o

S VI e

[

crcpping Systems

Out reach Sites

1. RO
~Agronomist

2, EO/AI
-Economist
-Agronomy
~KVSs

Qut reach Sites

1. RO
-Agroncrist

(2)

2

(1)

Pield

Trials

National Coordinator

1.

2.

RO
=Agronomist
-Statistician
«S0il Chemist
~Economiat

EQ

:Kéronomy
-Statistician
-Economics

l'

RO
-Agroncrist
~-KVSs

RC
-Agronomist

[ = -

- n

\Q) o)



Fice Researcnh

. S ——

~
LY

L,

EI

Angunubolarellessa (Cont'd)

Al
~e

EQ/A]

-Rice Breeding
~Agronomy
-Entomology
~Pathology
=Scil Chemistry
-Statistics

Bombuwela

1,

1.

RO

~Rice Breeder
-S50il Scientist
~Agronomist

EO/AI

-=Rice Breeding
-Agronomy
-Entomology
-Pathology
-Soils

Bandarawela

RO
-Rice Breeder

EO/AT
-Entomology
~Pathology
~Soils
~Agronomy

N (W B

H PP

- €€ -

Crogging Svstems

EC
~Economist 1

Reach Sites 1

1.

2,

Out

RO
-Agronomist
-KVSs

n

RO
-Agronomist 1l

E0
~Economics 1

Reach Sites (1)

1.

2,

RO
~Agronomist 1l

EQ/AT
-Agronomy

Field Trials

”~
—

EO/AI
~Agronomy

-Soil Fertility 1

Field Units (L)

1,

1,

2'

1.

2.

RO
-Agronomist 4
-KVSs 12

RO
-Agronomist
=Soil Chemist

—

EO/AI
-Soil Chemistry
-Agronomy

[y

¥ield Units (k)

RO
~Agronomist L

KVSs 12

RO
-Agronomist 1l

EQ/AI
~So0il Chemistry 1
~Agronomy 1l

Field Units (3)

RO .
~Agronomy 3

Kvss 12




Rice

ae

search

. MabiIllupallams

LI

R

~Rice Breeding
-Entomologist
-Pathologist
~Agronomist
~Water Management
=Soil Chemist

EO/AI

~Rice Breeding
-Entomology
-Pathology
-Soils

-Water Management
-Economics
-Agronomy

e N el o

MHHKFFFD

Croepine Systems

Nautional Coordinator

1. RO
-Agronomist
-Economist
-Entomologist

-Breeder upland

~Soil Chemist

2. EO/AI
-Agronomy
~Economics
=Entomology
~Pathology
-Soils

Qut Reach Sites

l. RO

-Agronomist

2, EOZAI
-Agronomy
-Economics
-KVSs

H e

H kDD

(2)

Field Trials

1. RC
=Agronomist
2, EQ/AI

~Soil Fertility

Field Units

1. RO
-Agronomy
2. KVSs

(4

12
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AGGREGATE STAFF CURRENTLY AVAILABLE AND PROTECTED REQUIREMENTS

Available Need
RO Level

Rice Breeders 10
Entomologists
Pathologist

Soil Scientist
Statistician
Agronomist

Soil Chemist

Food Technologist
Soil Chemist
Water Management
11, Eccnomists

<. Cereal Chemist

<. Physiologist

EO/AL Total 33 37
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o
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1. Rice Breeding
2. Entomology

3. Pathology

Soil Chemistry
Agri>nomy 1k
Cereal Chemistry
Statistics
Thoristry

Soils

Food Technology
Physiology

Water Management
Economics

[
wwo

PHOEEVRD

N

W HOW WM ;W\
WHFEFKHFWMNODH

b b

KVS

Scil Fertility
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Annex B - Training

1. Allocatjon of Long-Term Training by Ffunctional Areas

A. Rice Research

1. Rice Breeding

2. Agronomy.

3. Entamology

L. Plant Pathology

5. Soils

6. Cereal Chemistry

7. Agricultural Economics
B. Cropping Systems

1. Agricultural Economics

2. Agronomy

3. Entomology
C. Field Trials

1. ' Agronomy

2. Statistics

3. Agricultural Economics
D. Land & Water Use Division

1.
2.

S0il Survey
Soil & Water Management

Long-Term Training No.

(o]

1

COwWXRNIoCoWnEWN

Rice Breeding

Agronomy

Soils

Entomology

Cereal Chemistry

Plant Pathology
Agricultural Economic
Statistics ‘
Soil Survey

Soil & Water Management

Il—‘l—‘l—‘ I gV Il—‘l—‘ | od 't vl

"
RS

(DN::
w

n
"O Ir—‘t—-r—‘\nr—w—'

Ph.D

N WD

-

10

10
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Phasing of Long-Term Training

Year 2 3 L 5
1. Rice Breeding
M.S. 2 1l
PhnD' 2 2 1
2, Agronomy
M.S. 6 5 2 1l
Ph.D. 2 3 3 1l
3. Solls
Ph.D. 1 1l 1l
L. Entomology
Ph.D. 1 2 1l 1
5. Cereal Chemistry
M.S. 1l
6. Plant Pathology
M.S. 1l 1l
Ph.D. 1l 1l 1l
7. Agricultural Economics
M.S. 3 3 2 1l
Ph.D. 1 1l
8. Statistics
M.S. 1l 1
9. Soil Survey
M.S. 1
10. Soil & Water Management
M.S. 1 1
23 22 12 4




Year 1 2 3 l
l. Rice Breeding
M.S. 1 1l
Ph.D. 1 1
2. Agronomy
M.S. 2 4 1l 1
Ph.D. 2 1
3. Soils
M.S.
Ph.D. 1
L. Entomology
M.S. 1
Ph.D. 1 1
5. Cereal Chemistry
M.S. l
6. Plant Pathology
M.S. 1
Ph.D. 1
T. Agricultural Economics
M.S. l 1 1l 1l
Ph.D. 1
8. Statistics
M.S. 1
9. Soil Survey
M-So 1
10. Soil & Weter Management
M.S. 1
9 1k g 2

L. Selection of Trainees

- T4 -




10.

5. Trainees Return and Available for Project

Project Year

. Rice Breeding

M.S.
m.D.

. Agronomy

M.5.
Ph'D'

. Soils

M'S.
Ph.D.

. Entomology

M.S.
Ph.D.

. Cereal Chemistry

M.S.

. Plant Pathology

M.S.
Ph.D.

. Agricultural Economics

M.S.
Ph.D.

. Statis%tics

M.S.

. Soil Survey

M.S.

Soil & Water Management
M-So
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©. Training costs. Long-term, Rice Research

{(¢000)
Field Year 1 2 3 ! 5 Total
1. Rice Breeding '
2 M.S. 7 1k 7 - - 28
2 Ph.D. 9 18 18 9 - 5k
2. Agronomy
3. M.S. ' T 1L 14 7 - k2
1. Ph.D. 9 9 9 - 27
3. Entomology
lo P'h.D. 9 9 9 - - 27
L. Plant Pathology
1. M.S. ' 7 7 - 1k
lu PhoD- 9 9 9 - 27
5. Soil ‘
1. Ph.D. 9 9 9 - - 27
6. Cereal Chemistry
1. M.S. T 7 14
T. Agricultural Economics
1- M.s: 7 7 - lh
9 48 89 89 s - 2Tk
N/EER

7. Training costs, Long-Term, Cropoing Systems ($.000)

Field Year 1 2 3 b 5 Total
1. Agricultural Economics

3 M.S. 7T 1 T 7 T 42

1 Ph.D. 9 9 9 27
2. Agronomy

4 §.B, T 2l 21 T 56

1 Ph.D. 9 9 9 27
3. Entomology

1 Ph.D. 9 9 9 27

32 62 35 23 7 179



- 77 -

8. Training, Costs, Long-Term, Field Trials

¢(000)

Field  Year _ 1 2 3 4 5 Total
1. Agronomy

1. M.S. T T 1L

1. Ph.D. 9 9 9 27
2. Statistics

1. M.S. T T 1k
3. Agricultural Economics

1 M.S. T T 1L

T 30 23 9 69

9. Training, Costs, Long-Term, Research Capability Survey($000)

Field Year 1 2 3 L 5 Total

1. Soil Survey
1. M.S. 11 11 22

2. Soil & Water Management
1. M.S. 11 11 22

11 22 11 - - Lk
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Analvsis of Training Costs ($o00)

Training Cost per No.
Trainee —

. Short-Term

1. Rice Production % Applied

Research L 19
2. GEU 3 8
3. Water Management 3 3
L, Cropping Systems L 8
5. Resource Survey 5 2
6. IRAEN 3 6
T. Machinery 3 2

Cost/Trainee ($000)  Wo.

Total

($000)

76
2y

32
10

18

175

M.S. Ph.D. M.S. Ph.D.
. Long-Term Training
1. Rice Breeding 1k 27 2 2
2. Agronomy 1L 27 8 3
3. Entomology 1k 27 1 2
L, Plant Pathology 1k ot 1
S. Soils 1k 27 1
6. Cereal Chemistry 1k 27 1
T. Agricultural Economics 1k 27 5 1
8. Statistics 1k 27 1
9. Soil Survey 22 1l
10. Soil & Water Management 22 1l
20 10

(43)
(1k)
(5)
(18)
(6)
(11)
(3)

{100)

82
193
68
T

27
1k

97
1L
22

22

566

Total

(%)

(1k)

‘(35)

(12)



1.

2.
3.
b,
5.
6.

7.

12.
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11. Short<Term Training (Pirticipants)

3
o
(24
A

|

19

@ W o

o N

Functional Areas (Participants)

Year 1 ? 3 4
Rice Production & Applied
Research 6 5 L 4
GEU ‘ 2 2 2 2
Water Management 2 1
Cropping Systems 2 2 2 2
Resource Survey 1 l
IRAEN 2 2 2
Machinery l
13 1L 11 9
Allocation of Short-Term Training to
Year 1 2 3 4
. Rice Research
1. GEU 2 2 2 2
2. Water Management 2 1
3. IRAEN 1
4. Machinery | 1
. Cropping Systems
1. Cropping Systems 2 2 2 2
2. IRAEN 1 2
. Field Trials
1. Rice Production &
Applied Research 6 5 L L
2. IRAEN 2
. Research Survey
1. Resource Survey 1 1l
T3 1 9

5

1

Total

19

&l
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Costs per Traince

A. Short-Term
1. Rice Production & Applied Research
2. GEU
3. Water Management
L. Cropping Systems
5. Resource Survey
6. IRAEN
7. Machinery

B. Long-Term Training

1. Cost per trainee year/Philippines

2. Cost per trainee year/Western

Trainees Needed Per Year

Short-Term 13 1L
Long~Term 9 12
22 26

Cost per Trainee ($000)

11

17

L

T

,000

11,000
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1 -
Commodity Requirements

Rice Research

1. Batalagoda (H.Q. for Rice Research)

A. Vehicles

l.
2.
3.

3 Ton truck
Pickups
Mini-bus

L. Cars

5.

Spares

B. Farm Equipment

l.
2.
3.

2 Wheel tractors & implements

4 Wheel tractors & implements 35 h.p.
Spares

C. Laboratory Equipment

-

. Plant Breeding

a. Moisture testers

b,
. Germinator

. Precision balance
. Air Compressor

. Pover Sprayers

. Vogel Thresher

. Oven

Ca R "0 AD

Balances

Glassware

. Other

2. Plant Pathology

Ca -0 WO A O O

. Auto claves

Balances

. Centrifuge and Access
. Willi Mill
. Blenders

Incubators

. Microscope

Green House Equipment

. Glassware
. Other

3. Cereal Chemistry (May be located at ARTI

IR0 A0 O

rather than Batalagoda)
Huller

Polisher

. Microkyeldhal

Balances (precision)
Cabinets

Air Conditioning Unit

. Analyzer apperatus

Glassware

. Other

[\S IR —f

=
h‘k‘nak‘nak‘nahﬂo

NV FPWND

NN =N

W ERAND DN jPwrFE N HFWND

W& &= S DD

53

21

17

2h
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Entomology
No. Total Cost
&. Green House Equipment 2
b. Autoclaves 2 2
¢. Incubators 2 2
d. Microscope l 2
e. Ovens 2 3
f. Glasswvare 3
&. Other 3
Agronomy andSeils
a. Autoclaves 2 2
b. Balance (percision) L 3
¢. Centrifugeaand acc. 2 3
d. Conductivity Bridges and acec. 2 2
e. Moisture Testers L 2
f. Ph. Meters T 2
g. Waterstill ] b
h. Mufft Furnace 2 1l
i. Kjeldahal apparatus l
J. Spectometer 1l 1l
k. Ovens 2
1. Glassware 3
m. Laboratory Shelves 2 2
n. Other 2
. Office
a. Typewriters (electric) L 3
b. Typewriters (manual) L 1
¢. Duplicator 1 1
d. Scanner 1 3
e. Programable calculator l 1
. Camera and Acc, 1l l
&. Table Calculator 10 2
h. Other 3

. General Laboratory =nd Field Research Equipment/Supplies

Hand Calculators Tool Kits

Seed Pans Coin Envelopes

Sample Bottles Thermoeters & Hydographs
Forceps Plastic Sealers

Scissors Insect Control Equipment
Trollies Blenders

Dollies Dispersion mixture

Hot Plates Intercon

Vecum Pump Pocket Calculators
Buckots Taper

Weighing Boats General Supplies

Gloves and Masks
Diel Gauges

. Supplies (Chemical)

1. Laboratory Chemicles
2, Field Research Agro-Chemicles

k3

27

15

L5

75
25
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Regional Stations (Maha Illuppallama, Angunubolapellessa, Bandaravela,
Bombuvele)
A. Vehicles No. ($000)
1. Pickups T 0
2. Jeeps ] 12
3. Spares 4 36

B. Farm Equipment
1. 2 Wheel Tractors & Implements
2. I Wheel Tractcrs
3. Spares

@ ™
=
l\.nom

60

C. General Research and Office Equipment
1. Moisture Testers
2. Balances
3. Germinators
L. Field Scales
S. Ovens

6. Power Sprayes

1

8

9

n
s EO FFE

. Vogel Thresher
. Panicle Thresher
. Typewriters
10. Microscopes
11. Calculators
12. Table Calculators
13. Auto Claves
1L. Plastic sealers
15. Glagssware
16. Other

n
DE O FEE
n
Lng-pg- pg-pmmr\nn-mou\)

59

Books and Publications 2l 2l

SuT
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Cropoine Systems

I. Vehicles
1. Station Wagons or Pick-ups
2. Motor Cycles
3. Bieycles
L, Jeep

II. Farm Equipment
1. U Wheel Tractor
2. 2 Wheel Tractor

III. Field Research/site equipment
1. Seed Moisture Tester

. Ph Meter

- Survey Equipment

. Climatological Equipment

. Field Tools

. Powver Sprayers

Hand Operated Sprayers

. Other

DT O W

IV.Support
1. Office
2. Dupli. Equipment
3. Calculator (Programable)
L. Other
S. Spares

V. Supplies
1. Agro-Chemicals
2. Glassware
3. General

VI. Books and Publications

P —llV —d

Total Cost

§§0002

32
10
1
6

loux

IanJan-:-n>p-m

MO

kg

1L

16

19

139



(824
\n
{

Commodities

Field Trials Division

1. Transport
A. Regional Stations per_station 'roﬁg Total ($000)
1. Motor Scooters ‘ 0 32
2. Motor Cycles 1 5 5
3. Jeeps (L x ) 1 5 30
L. Pick-up 1 5 60
5. Jeep Trailers 1l 5 S
6. Truck Trailer 1l 5 5
T. Spares 13 150
B. Headquarters (Gannoruwa)
1. Motor Scooter 10 8
2. Motor Cycle 1 1
3. Mini Bus 1 6
L, Jeep (U x U) 1 6
5. 3-1/2 Ton Truck 1 12
6. Car 1 5
T. Spares 1 5 L3
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1

11. Equipment Per Regional Total
Station (5) H.Q.  Cost ($000)

Ficld Balances (Dial Tyve) 30
. Pan Type Balances 2
. Platform Balances (2 cwt) 1
. Pan Balances (Dial Type) 1
. Sprayers (hand operated) 23

)

1

\n
o
N

2

. Polythene sealers 16"

. Polythene sealers 8" 1
. Electric Calculators (Desk)

9. Electric Calculators (Hand)

10. Photo Copy

11. Dupli Machine

12. Motorized Portable Thresher

13. Hand Dusters

14. Measuring Tapes

15. Portable Power Sprayers

16. Electric Oven (seed & soil Drying)
17. Seed Germinator

18. Soil Moisture Tester

19. Ph Meters

20. Redox Potentiml Meters

21. Redox Potemtoa; ,eter (Lab.)

22. Conductivity Bridge

23. Microscopes

2L. Typewriters (English)

25. Typewriters (Sinhalese)

26. Stapling Machines

27. Top Loading Balance

28. Seed Cleaners

29, Seed Sieves (sets)

30. Camera and Accessories

31. Slide Projector

32. Panicle Thereshers

33, Seed Sampling Divider l
3Lk, Cartography Set

35. Office Equipment (Desks, etc)

36. Hand Tools

37. Spares

38. L.H.M.W. (large) Doz.

O — O\ £ W R
= W
HFUMDOWMOoOWW &

t,.

nN n

HHEHRHRFRRNDOON
AN

MRNWURNLL OO FW

W
'—l

FHN,,MHFFEOFFKFEN

5
1
8
5
6
5
1
2
2
i
2
2
4
5
1
5
2
3
1
4
3
3
i
1
l
5
1
1
4
1.
1
3
6
3
5 130

III.Supplies
1. Glass Ware

2. Agro and Lab. Chemicals 16
3. Other 2

IV.Books and Publications 7

363
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Commodities
Resource Capability Survey NO. Total Cost ($000)
I. Vehicles
1. Jeeps L 2h
2. Car 1 b 28
IT. Lab. and Field Equipment 15
1. Drawomg Equipment 26
2. Laboratory Equipment 11
3. Field Equipment 1 59
4. Spares
ITI. Supplies
1. Glassware 7
2. General L5 52
IV. Books and Publications 4 L
153



Arnex D

L[ Costing of Project Outgutsllnguts tv Major Functjonal Area

Rice Research L/C
Table T

Inputs Year/

Salary
Travel

Consumables
Maintenance
Essential Services
EqQuipment
Spec1alist Support
Buildings

O\\Ht’wl’\)}—‘

%($ equivalent with Rs 13.73/$1 U.S.)

Cropping Systems L/C

Table 8

Project Inputs Year/
1. Salary

2. Travel

3. Consumables

L. Maintenance

5. Essential Services
6. Equipment

Specialist Support
Buildings

*($ equivalent with Rs 13.73/$1 U.S.)

- 38 -
(Qoow\l
11 sl n 82
100 110 115 121
156 15 16 17
52 5T 59 61
21 18 19 20
10 13 1L 15
110 20 20 21
11 8 9 10
209 S — —
528 2kl 252 265
Cost of Project Outputs/Inputs
($000)*

1T 18 19 8o
39 Ly L6 L9
5 6 T T
20 23 24 25
9 T 8 8

3 5 6 6
1L 8 8 9
16 8 9 10
=1 — —_ S
137 101 108 114

81 Totul
bR} 587
20 83
72 301
23 101
17 69
2L 195
11 L9
___ 209
308 1594
81 Total
59 237
8 33
30 122
10 L2
T 27
10 L9
10 47
37
134 50k



Field Trials L/C

Costing of Project Outpuxsllnput!

Table 9

Inputs Year/ 11
1. Salaries T0
2. Travel - 10
3. Consumables 36
4. Maintenance 15
S. Essential Services 5
6. Equipment 41
Specialist Services 10
Buildings 32

219

($000)*

18 18 e
79 82 88
11 12 12
Lo 43 45
13 13 14
10 10 1
1l 15 15

8 9 10
175 184 195

#*($ equivalent with Rs 13.73/$1 U.S.)

Resources Capability Survey L/C

Cost of Project Outputs/Inputs

Table 10

Inputs Year/ 11
1. Salaries 20
2. Travel 3
3. Consumables L
L. Maintenance 1
5. Essential Services 1l
6. Equipment 2k
7. Buildings 1

o
I D38 F;

36

*($ equivalent with Rs 13.73/$1 U.S.

($000)*

]

'
(N T - Y

37

S
N - HOOEN

38

81
106
15
54
17
13
18
10

233

&= 8 n FD
® | mrovoOowmE &

Total

425
60
218
T2
L9
103
LT

32
1006

214



Annex E

F) Costing of Project Outputs/Inputs by Mulor Functicunl Ared

Rice Research/FX
Costing of Froject Vutputs/Inputs

Talle 12 {$000)
Inputs Year/ 1 2z 3 & 5 Total
1. Rice Breeder 67 57 62 69 76 331
2. Consultants .10 10 10 10 10 50
3. Training Short-term 9 12 9 9 3 L2
Long-term L8 89 89 L8 - 27
Work-Shops 15 15 15 15 15 75
L, Commodities 301 126 Lo 33 38 5L7
5. Contingency 22 15 12 10 7 66
6. Inflation 26 L1 53 Sk 1Tk
7. Overhead Ly . 33 27 24 19 1k7
516 383 31k 271 222 1706
Cropping Systems/FX
Costing Project Outputs/Inputs
Table 13 ($000)
Inputs Year/ 1 2 3 b S Total
1. T.A. 67 5T 62 69 76 331
Consultants 10 10 10 5 5 Lo
2. Training - Short-term 11 14 8 8 - L1
Long-term 32 62 55 23 7 179
Work-Shops 15 15 15 15 15 T5
3. Commodities 76 32 13 8 10 139
L. Contingencies 11 10 8 6 6 hl
S. Inflation - 16 28 35 43 122
6. Overhead 21 21 19 16 15 92

243 237 218 185 177 1060
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Field Trials/FX

Costing Project Outputs/Inputs

Table 1L ($000)

Inputs Year! 1 2 3L 3 tetal

1. T.A. 67 ST 62 69 T6 331

Consultants 5 5 5 p) 5 25

2. Training Short-term 2L 20 2 16 82

Long-term T 30 23 9 69

3. Commodities 200 83 33 22 25 363

L. Cocntingency 15 10 T 6 5 L3

S. Inflation 16 25 33 4o 114

6. Overhead 30 21 17 15 1k 97

348 2k2 194 175 165 1124

Resources Capability Survey/FX

Costing Project Outputs/Inputs

Table 15 ($000)
Inputs Year/ 1 2 3 4 5 Total
1. T.A. 15 15 10 - - Lo
2. Training Long-term 11 22 11 - - Lh
3. Commodities 78 33 13 9 10 143
L. Contingency 5 3 2 1 1 12
5. Inflation 5 3 1l 1l 10
6. Overhead 10 2 3 1 1 22
119 85 L2 12 13 271



nnex F

National Rice and Crovring Svstems Research Committee (Suggested)

1.

I1.

III.

Chairnan
Director of Agriculture

Vice Chairman
. Deputy Director/Research

1
2. Deputy Director/Extension
3. Deputy Director/Training

Members

1. Rice Breeder

2. Entomologist

3. Soils

L. TFlant Patholog:
5. Water Management

—~
-
-

Fconomist

Rice Research Coordinator
Cropping Systems Coordinator
Field Trials Coordinator

PR
.

(o}

lo. A.R.T.I.

National Rice Research Committee

A coordination body of the Department of Agriculture to coordinate
activities of the different disciplines involved in all aspects of

rice research including cropping systems, field trials, resource survey,
training and extension. Primary resvonsibilities are to:

1.

n

Establish research priorities to attain the objectives of increased

domestic rice production within the available financial and manpower
resources,

Pevelop an integrated rice research program including cropping systems,
field trials and resource survey,

To serve as an advisory committee to the Depariment of Agriculture in
rice and cropping systems research,

Review research progress and &s necessary changes over all direction,

Prepare policies and guidelines for implementing the national rice
and cropping systems program

Moritor flow of Resezrck information to paddy farmers.
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“crk Grcucs

Working grcups shall within the policy parameters of the national rice
and cropping systems research program carry out:

2. Identification of problems whose solution can be wholly or partially
solved through research activities.

b. Freparation of integrated research plans

¢. Reviews and evaluates research projects

d. Develops strategies for implementaticn of research projects

Working Groups: (Possible configuration)

I. Rice Research (3atalagoda, and probably C.A.R.I, stal? memberé)
Working Group Members:

Plant Fhysiologist
Water Management
Training

10. Extension

11. Field Trials

12. ARTI Representative

1. Rice Breeder

2. Entomologist

3. Plant Fathologzist
L. Scil Chemist

5. Economist

6. Agronomist

T.

8.

9.

II. Cropping Systems (Mahallluppallama)

ROs in charge regional outreach sites (10
Economist

Plant Pathology
Soils

Entomologist

Rice Breeder (upland)
Agronomist

Water Management
Extension Specialist
Training Specialist
ARTI Representative

HOWVW OOV W N

=

ITI. Field Exveriments

ROs in charge of field units (10
Econcmist

Crorping Systems Svecialist
Zxtensicn Specialist
Entcmologist

Agrononist

Rice Research Ccordinator
Training Specialist

ARTI Representative

O w10\ oW o



Annex H

Job Description for Technical Assistance Specialists

Al

Rice Research

Ascist with:

1. Developing the National Rice and Cropring systers research,
committiee and programs,
2. Organizing a GEU rice improvement teem,
3. Developing rice breeding research plans for the center and
regional stationms,
L. Implementating the rice breeding activities,
5. Organizing workshops and conferences,
6. Organizing an effective and coordinated varietal evaluation
program throughout the country,
T. Selection of trainees for international training,
8. Development of National Rice Research Committee and rice working
group,
0. In analysis and interpretation of research results fer publication,
10. Organizing that Rice Research working group.
Qualifications
1.

Rice Breeder with five or more years experience under tropical
conditions, Ph.D., or equivalent experience,

Location of Assignment

1'

Batalagoda or Kandy.
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Annex H

B. Cropping Systems

Assiat.uith:

1. Organizing and activities of the National Rice and Crceping Systems
Research Committee and program,

2. Developing cropping systems, research projects at the center, each
outreach site, and regional stations,

3. Implementation of the research program,

L., Involving and coordination of the different disciplines engaged
in cropping systems research activity,

5. Selection of cropping systems trainees,

6. Analysis and interpretation of experimental results for
publication,

T. Design of cropping pattern experiments for the Field Trials
Division,

8. Development of the Cropping Systems Working Group,

9. Coordinating with extension research in the outreach sites.

Qualifications

1. Soils or Agronomy Ph.D. or equivalent experience.
2. 6 years experience in tropical agriculture.

Location of Assignment

1. Mahallluppallama or Kandy,



Annex ¥

L]

Field Trials Specialist

Assist with:
1. Development of national field trials program,
2. Organization of the field trials divisionm,

3. Developing and implementing research program in the regional
sites and in farmer's fields,

L., Coordination and implementation of the research program with
extension program and workers,

n

Selection of Trainees for international training,
©. Analysis and interpretation of results for publication,

7. FPreparation of recommended practices for extension workers
through publications and training,

8. Organizing field trial working group meetings,

‘0

Organizing field deays,

10. Orgenizing and activities of the National Rice and Cropping
Systems, Research Committee and programs,

1l. Organizing and activities of the Field Trials Working Group.

Qualifications

l. Soils or Agronomy Ph.D. or equivalent experience.

2. Five years experience in applied research under tropical conditions.

Location of Assignment

Kendy



Annex
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Extension ™

The Department of Agriculture was established in 1912. With the absorption
of the field staff of the Ceylon Agricultural Society into the Department in
1921, the unified field extension service working under the Director of
Agriculture was established. With the subsequent creation of an Information
unit, Young Farmers Program, the Home Economic Program, and general expansion,
Sri Lanka has an integrated extension service working with not only adult male
farmers but farm women and rural youth as well. There are nearly two thousand
divisional and village level extension agents at work in Sri Lanka.

In 1972 Parliament passed the new "Agricultural Productivity Law" which
set out authority for the establishment of about 475 Agricultural Productivity
Centers each urder control of s local Agricultural Productivity Committee (APC).

All of the nation's agricultural land is divided into Agricultural Produc-
tivity areas and the central focus within each APC area is the Agricultural
Productivity Center (Center). Each Committee is charged with the responsibility
for planning and implementing agricultural development programs within 143 erea
of authority and provides at the APC Center all the services and facilities
required by the farmer. A Rural Bank for credit facilities, agricultural
supplies and inputs, marketing, extension, etc. The middle level staff of the
Government agencies involved in the above functions are also located at these
Centers — for instance the Agricultural Instiuctors to work closely with the
Committees. Such an arrangement actively draws on the other Divisions or line
Departments such as Research, Engineering, Animal Husbandry, and Seed Production
into a servicing an integrated problem-solving situation.

The Extension organization, readjusted to work within the framework of
the island-wide Agricultural Productivity organization, is organized to function
at four levels -- the National level (Head Office), the District level, the APC
level, and the village level (within each APC area).

The island is divided into 22 administrative districts. A Government
Agent is overall in charge of each District, and he is responsible for all
matters therein.

A. The District Agricultural Extension Office. There are 22 such offices
throughout the island, one per District. Each is headed by a senior agricul-
turalist known as the District Agricultural Officer (D.A.E.0.) who reports
immediately to the Deputy Director of Agriculture for Extension (DDC) in Peradeniya
and works in very close association with the District's "Government Agent" and
all committees, associations, and agencies involved with agricultural production
and development. As of October 1973, a "Political Authority", (a Junior Minister

or another member of Parliament) is responsible for supervising all developmental
programs within a District.

The D.A.E.O. has on his staff a number of Agricultural Instructors (A.I.s)
who are located as follows. One group of senior A.I.s of around five to eight
is located at the District Office. Each A.I. is trained in a specific area of

*Annex I is base principally on a report prepared bv Dr. W. Golden in 1974
for meeting of the CGIAR,
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work -- for example, paddy, other field crops, vegetables, plant protection,
farm machinery, Young Farmer Clubs, etc., and helps to support another group
of A.Il.s located at the Agricultural Productivity Ceénters in each District.
There may be ten to twenty~five A.I.s in each District to work at the APC level.
Under these A.I.s are the village level workers locally called "Krushikaram
Viapthi Sevakas" or K.V.S.s for short (from about 20 to over 100 in some
Districts) depending upon the size and agricultural makeup of the District. It
is the K.V.S.s who are the key link ipn communicating new agricultural technology
to the farmers. The K.V.S. within his geographic area works with any crop and
so is a "generalist”. However, since rice is of major importance to the country,
considerable effort has been extended in making most K.V.S.s qualified in this
crop at least. The K.V.S.s are charged with carrying out farm level demon-
strations, organizing farmer training classes and discussion groups, and with
identifying and seeking solutions to local farm problems.

B. The Extension Headquarters Staff in Peradeniya is responsible for
assisting the Director of Extension in the planning, preparation, and implemen-
tation of the various programs, and in backstopping the District staff members
and the organization in general. These officers "specialize" with respect to
their individual areas of responsibility, e.g., irrigation, agronomy, etc.

1. The Agricultural Information Unit causes production-oriented bulletins
on various crops to be published covering varieties, cultural practices, and the
economics of production. It also distributes periodically a Newsletter to the
extension staff bringing to their attention recent developments in research,
extension, or production. Additionally, this unit is active in radio broad-
casting and newspaper reporting to stimulate and benefit the public, both rural
and urban. Research Officers having specific and timely information frequently
participate in the radio programs prepared by the Unit.

3

<. The Certified Seed Program is equipped with a modern Seed Testing
Laboratory and in 1973 processed approximately 30,000 seed samples using
internationally accepted procedures. The bulk of the seed intended for certi-
fication is produced by the Farms Division on some 65 Government farms, but
private seed growers also produce Certified Seed for sale. Certified seeds sold
for planting in the Maha 73/T4 season included eleven million pounds of paddy
and 110,000 pounds of maize, as well as seeds of other crops.

3. The Rural Youth Program has as its primary objective the development
of agricultural leadership at the local level. Numerous Young Farmer's Clubs
consisting of out-of-school youth from 15-25 years of age have been established
over the past several years, but the program in the past has not been completely
successful. There are indications that new enthusiasm may be emerging within
this program in view of the island-wide food shortage, the recent appearance of
a number of improved and high-yielding varieties of several crops, and increases
in prices paid to farmers. During the 1973 Yala Season, several Young Farmers'
Clubs grew some excellent crops of soybeans, mung beans, and cowpeas and were
quite dedicated to their work. Each year the Sri Lanka Extension Service parti-
cipates in the International Ferm Youth Exchange Program (I.F.Y.E.) by sending
one or more Ceylonese farm youth abroad and by hosting several fram abroad.
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4. The Rural Women's Home Economics and Nutrition Program was initiated
in 1958 and during the past several yeears has been strengthened by the assign-
ment of an FAO specialist in the subject who works with the headquarters officer,
female K.V.S.s, and village women. With the recent increase in soybean production,
the Headquarters staff of the Extension Rural Women's Program has expended con-
siderable time and effort to prepare recipes whidh utilize locally prepared
soybeans to improve village diets. They frecuently take their Kkerosene cook
stoves to meetings in Colombo or into the village and personally demonstrate
the preparation of various soybean dishes. Recipes have been mimeogravhed

in appropriate languages for the audiences concerned and given wide distribu-
tion.

5. The Extension Education and Training Program will be described generally
in the following paragrapvhs. Specific training courses relative to rice and
multiple cropping will be discussed in greater depth on subsequent pages.

a. A somewhat formal or initial education eand training in general agri-
culture consists of either: (1) a two-year course of study at the School of
Agriculture, Kundasale, leading to the award of a certification, or (2) a one-
year program of training in practicel agriculture at one of several Practical
Farm Schools for young men and women expecting to return to their land and
enpage in farming.

b. "ln-Service" training of relatively short duration (one week to two
months) is conducted to uachieve specific objectives and goals with respect to
individuanl crops (rice, soybeans, sorghum, maize), farming systems (multiple
cropping), or subjects (animal husbandry, maintenance of two-wheel tractors,
ctc.). These programs are frequently presented for povernment officers already
emploved in one or another department. The In-Service Training Institute
facilities at Gannoruwa and/or Maha Illuppallama are used for these programs.

c. Programs of one or two days duretion are presented for farmers or rural
women with narrow objectives focused sharply on developing awareness, teaching
specific skills or procedures, etc., relative to agricultural production or
home science and technology. District Extension Training Centers and In-
Service Training Institute facilities are used.

d. Special Programs are conducted on an infrequent basis, such as joint
FAO-Sri Lanka Extension Service Workshops, and & 1973 two-month International

Multiple Cropping Training Prceram at Maha Illuvpallama (discussed in a later
section).

€. Hice Production Traininr Programs (RPTF). 1n December 1967 the first
three Ceylonese to participate in the IRKI-based RPTH completed their six-month
training and returned home. With the assistance of the various District
Agricultural Extension Officers in significant rice growinr areas, two of the
newly trained Hice Production Opecialists travelled about the island conducting
one-aay rice training programs which concentrated on only simple and practical

things which farmers readily coulid de to improve their production. Over a
short perioc of time they met with an estimated 70,000 farmers. These meetings
were not intended to teact "how to grow rice’ but only to discuss things that

peasant farmers could actually do without additional expenditure of cash. This
' " Iy Q
'touring"” continued for a period of severazl months.



Meanvwhile, the other two Rice Production Specialists were assigned to the
Fxtension's In-Service Training Institute, Gannoruwa, Peradeniya, where they
began "staggered plantings" (planting about 1,000 square meters of rice every
thirty days) so they couid have a full range of growth stages avellable in the
field when they began their first in-country RPTP. By March 1968 the stage
was get, and the first Ceylon-based RPTP patterned after the IRRI model was
launched. Since that date there has been a never-ending series of RPTP's to
date -- and they continue unabated as c. this date. GSince March 1968, about
170 RPTPs of varying duration have been conducted at ISTI, Gannoruwa, in which
roughly 14,000 individuals participated.

Re-training programs in rice are being conducted annually for extension
personnel. Once the basic training program is experienced one or more times,
shorter programs are offered which involve only recent developments in rice
production.

All Agricultural Officer§ Agricultural Instructors, and K.V.S.s working
with rice have pow undergone the basic course which consists of the opening
exam, fleld work, classroom lectures, and final exam.

RPTP's of one or two weeks duration are routine. Extension officers are the
usual trainees. However, groups of Navy personnel, Catholic nuns, farmers,
farm youth, sgro-business representatives, etc., have also been involved.

The two-month RPTP is conducted every year or 18 months in order to give
more in-depth training to selected extension officers who have performed well in
the one or two week courses. The individuals selected for the two-month RPTP
basically are earmarked to serve as rice production instructors at the District-
level Extension Training Centers. The upper 10% of participants in the two-
month RPTP may be held back to continue their rice production training as "shadows"
of the IRRI-graduates. If they perform satisfactorily and develop 'substance"
they may actually replace the IRRI graduates so the latter may go on to study
for the B.Sc. degree at the University, as described earlier, or to a District
Training Center to serve as Rice Production Specislists. Thus, it is possible
to have a self-perpetuating RPTP if desired. A sufficient number of IRRI-

trained Rice Specialists (33 in all) are available in Sri Lanka to permit this
system to function indefinitely.

[t is interesting to note that of the 33 graduates of IRRI's RPTP to date,
three are studying at the University for their B.Sc. degrees, one is under-
taking a M.Sc. degree abroad, one has left the Department of Agriculture to
accept a commnission in the Sri Lanka Air Force as Agricultural Officer in charge
of the Air Force's 1,000 acre farm, and the remaining are actively engaged in
agricultural research, extension, teaching or development programs.

T. The Mini-Kit Program. The original Rice Mini-Kit program was born at
LLos Banos in November 1963 out of sheer necessity when a limited amount of seed
of the new rice selection IR 532EST6 (later released as IR 20) was made
available for distribution throughout the Philippines on an "equitable" basis.
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The Rice Mini-Kit Program was introduced into Ceylon during ‘he Maha
1970/71 season when 800 kits were distributed. The Extension Service has
continued to package and distribute Mini-Kits every season to thousands of
interested farmers throughout the islangd. On the average, some 4,000 to
5,000 kits go out during Maha seasons and some 2,500 during Yala seasons.

conducted by research officers. It should be noted that not all of the entries

in a Mini-Kit are necessarily 'released" or "recommended" varieties —- some

are simply very promising lines which conceivably could become regular varieties
if they were found to be acceptable by farmers.

Lerein lies one of the Very great merits of the Mini-Kit approach. By
making available o0 farmers a smell amount of & promising new selection for them
to try on their own paddy fields, they are essentially being asked a simple
question ~- "How do you like this one? Will you grow it a second time now that
You have the seed and have observed its performance?" The farmer's response
is Judped by what he does.

The Mini-Kit has served as an equally potent communication tool for the
village level extension officer. Having made the farmer aware of the new rice
technology available to hinm, acceptance by the farmer comnits him to the program,
The Mini-Kit itself ig the action component and requires that the extension
office follow-up and explain specific features of the varieties or selections
included, at the same time assisting the farmer to resolve any insect, weed,
»Le., problems which occur. Feed-back information is obtained not in the form

of "data" or "interviews", but by virtue of what the farmer actually does with
the seeds he harvests from the Mini-Kit.

Since inception of the Extension Rice Mini-Kit program in Maha T0/71 season,

roughly 34,000 rice Mini-Kits have been issued to farmers during both the Maha
and Yala seasons.

8. The Rice Production Kit Program. Farmers indicated their acceptance
ol the new variety BG 11-11 when it was first placed in the Mini-Kits distributed
in Maha 70/71. As a result, the Production Kjt Program was initiated for Maha
71/72 which resulted in the packaging of 100,000 kits containing 16 ounces of
BG 11-11 seed ulong with a set of instructions on how to grow the new variety
in order to obtainp maximum yields. Recipients paid for the seeds and furnished
their own inputs. The kit was irtended to plant 1/90 acre, and to produce

“utficient seed to permit the farmer to save some of the harvested seed for his
own re-planting and perhaps furnish a small amount for his friends ang "extended

9. Effectiveness of the Extension Service

Just how effective is Sri Lanka's extension service? This is a dif'ficuls
question to answer. The Government of Sri Lenka notes that with the availability
of new high yielding varieties the fxtension Service has played a commencdable
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role in rapidly spreading the new varieties and associated practices to farmers,
and national per area yield figures reflect this. In 1966 estimated per acre
vields were figured to be 35.0 bushels per acre and by 1970, per acre yields

were estimated to be at 51.3 buskeb per acre, and roughly 60% of the cultivated -
paddy was of improved varieties.

That is not to say the Extension Serwvice could not be improved. Dr. .
William Golden, an IRRI Extension Agronomist, suggested in 1974 that:

(1) There needs to be closer association between research and extension
activities particularly in respect to rice production and maltiple cropping
programs. This implies the establishment of & corps of Extension Subject Matter
Specialists who could "bridge the gap" between the two functions. This now
appears to be developing slowly.

(1) Specialists, and other extension officers, require a greater degree

of mobility in order to reach farmers who already are receptive to agricultural
chanpe.

(3) A rapid means of communicating "change" to farmers is needed.
“xpanded Newsletter coverage to include leading farmers and the agro~business
sector is needed, intensified radio broadcasts would help, a deliberate
"psychological" campaign involving highly visible posters/billboerds and
demonstrations will help convey important messages, and public pronouncements

at all levels relative to the new agricultural opportunities would serve to
bring the message to the public.

(L) Establishment of de-centralized "self-teaching centers' for farmers
using synchronized slide-tape presentations on specific agricultural subjects
at key locations would transfer the present responsibility of the extension officer
to "teach' the farmer to the responsibility of the farmer to "learn" the tech-
nolory by presenting himself periodically for a short time at the local training
center. The efficiency of the local extension stafr could be vastly increased

by using this technique, as even a clerk could manipulate the equipment for a
woilld -be farmer trainee.

(5) An expanded Extension Staff is required without question if the new
agricultural problems cer expanded geographic areas are to be given adequate
attention. Additional fields of coverage will also require in-depth coverage

. the social sciences, agricultural engineering, irrigation and drainage,
credit and marketing, etc. This means that additional opportunities for
professional qualification and development will be required over time, and
provisions will need to be made for advanced training.



SOCIO-ZCONOMIC FACTORS AFFECTING CROPFING SYSTEMS
IN A SELECTET DRY-ZONE REGION

D.E.F. Suraweera®

A Creoppring System refers to cropping patterns utilised in & farm or =
region, and their interaction with farm resources, other farm enterprises
and the socio-economic environment (1). Steps involved in developing a
Cropping Systems Research Programme have been observed to fit logicelly
into four phases, namely (a) observation and Description Phase, (b) Design
Phase, (c) Test Phase and (d) Extension Phese (1). The initiel phase of
observation and description is concerned mainly with understanding the
existing conditions end comstraints in the target area, on such aspects as
the presently adopted cropping patterns, resources their utilization and
the socio-economic environment. The importance of this phase needs no
emphasis since sufficient background knowledge on the above mentioned
aspects would be an essentiml pre-requisite to any objective design and
development of a Cropping Systems Programme specifically suited tc the
area. The purpose of this paper is to analyse the broad features of the’
socio-economic situation of the target area while reporting on existing
resource endowments and cropping patterns and to identify certain socic-
economic factors which need Lo be considered in designing Cropping Systems
suited to the area. It incorporates information surfaced from a Baseline
Survey carried out in the Project area Walagambahuwa in the latter part of
March 1976. Quantitative data has been presented as far as possible, but
in instances where such data is still unprocessed or not strictly celled
for reliance has been placed on qualitative information.

The selected site, the village of Walagambahuwa embodies & three~component
system of land use typical of many villages of the dry-zone especially the
NCF. The village or settlement has been built over the years around the
village tank which occupies & central position and covers an area of 15-18
acres. This traditional system of land use has been aptly described by
several writers and hence need not be discussed here in detail (2). The
three components in the village system ere the irrigable lowland, the
homestead and the chena. The Lowland consists of two categories of langd,
Purana Wela and the Akkara Wela distinguished from each other on the basis
of their relative position, and the manner in which each category was origi-
nally developed for paddy cultivation. The Purana Wela which covers an
extent of approximately 40 acres is the lowest lying paddy land tradition-
ally cultivated from ancient times. It lies in a continuous tract or Yaya
with no visible demarcation of individual boundaries.

__..._—_—.-—_..—___.__—..__......-—_..__...__.——..—-—-—.————.————-—.—_—_——_—_

¥Production Economist, Division of Land and Water Use.



The Akkara Wela on the other hand, is the subsequently asweddumized
paddv land, of fairly recent development. It covers an area of
approximately 42 acres. This tract is situated in a slightly ele-
vated position relative to the Purana Wela, bordering the Purana
Wela on practically its whole periphery. Akkara Wela is mainly
composed of Crown Land alienuated to villgers 3-4 decades ago, to
facilitate the expansion of the village.

In addition to the lowland the villagers occupy a highland holding
which serves as the homestead where a few permanent tree crops are
usually grown. The survey also revealed that practically all the
farmers in Walagambahuwa cultivated a chena holding in close prox-
imity to the village. Chena lands are the property of the whole
village and every villager has a right to a section of it each year
(2). Villagers may also own additiomal paddy land situated in any
one of the neighbouring villages, (the paddy lands being known as
"slagam') within the Cultivation Committee area.

Ownership of Land and Tenurial Pattern

The pattern of ownership of land in the village is complicated due

to several reasons. 'Owned land' may connote several fine shades

of meaning including (a) Land owned by the head of the household,
with him, (¢) Land owned by several members of the family. Situa-
tion is further complicated as many of these so called owners are
not the real owners in the legally accepted meaning of the term.

Many transfers of land are confined to mere verbal or informal agree-
ments among family members and relatives. For the purposes of the
Survey owned land was assumed to mean land legally owned or operated
by the respondent ®f any member of his family who resides with him.

As to be expected, the survey showed that Villager could own, or
operate under some other form of tenure, a combination of several
categories of land with individual variations, as depicted in Table
1. In the 1975/76 cultivation year, only 20% of the villagers owned
or operated all categories of land, namely Purana Wela, Akkara Wela,
Homestead, Chena and Olagam. The others operated varying combi-
nations, with 27% operating Purana Wela, Homestead, Chena and Olagam,
and 27 operating only chena land. The number of different cate-
gories of land the villagers operate will obviously have important
implications in terms of apportioning of labour when Cropping Systems
are being designed to suit the area.
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Purana Wela and Akkara Wela

Nearly 90% of the farmers of Walagambahuwa own or operate a piece

of Purana Wela, with an average size of holding of approximately

0.75 acres. An individual holding may consist of a number of widely
scattered parcels, with an average of 2.9 parcels per individual
holding, (Table 2), There is no doubt this advanced state of parcel-
ization in the Purana Wela would be a structural constraint in evolving
an efficient system of farming. Along with the development of a
Cropping System it may be necessary to think in terms of trying.out

a programme of consolidation of scattered individual holdings taking
advantage of the homogeneity of the land. In such a programme care
should be taken tc maintain the traditional layout of individual
holdings in the

The Akkara Wela is owned by a lesser number of farmers in the village -
by only 45% of the community. The average holding size is larger than
that in Purana Wela, being 2,08 acres probably due to its freedom to

expand outwards asweddumizing new land, depending on the capacity of
the tank,

“wner-operators constitute the majority in the ownership and tenurial
pattern of both Purana Wela and Akkara Wela., 71% of the operators of
Purana Wela and 60% of the operators of Akkara Wela are owner-operators.
They could operate (if water is available for cultivation 77% and nearly
50% of Purana Wela and Akkara Wela respectively. The relatively lesser
number of owner-operators in Akkara Wela would reflect the fact that a
good portion of the Akkara Wela is composed of Crown Land leased out to
villagers in return for a nominal rent. 30% of the operators of Akkara
Wela could make use of 34% of the land under this scheme, (Table 3).

A striking characteristic of the tenurial pattern of both Purana Wela
and Akkara Wela is the relatively lesser number of tenant cultivators
compared to many areas in the Wet Zone. Tenants constitute only 12%
of the total number of operators in the Purana Wela, and in the Akkara
Wela this is reduced further to 5%. This demonstrates that the demand
for paddy land is very much less compared to the Wet Zone. In fact

it has been Chena cultivation that sustained the farmers through 1970s
was investigated in fair detail in the Survey,
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Chena Cultivation in Walagambahuwa

The farmers in Walagambahuwa cultivated on the average 2.4 acres
of chena land during Maha 75-76., Chena land available for culti-
vation in the vicinity of Walagambahuwa is apparently being re-
stricted progressively as the majority of farmers cultivated land
where the previous cultivation had taken place within the last 8
vears,

1n Maha 75/76 Kurakkan and Chillies have been the more (Tab, 4) ex-
tensively cultivated chena crops at Walagambahuwa. Nearly 907 of

the chena farmers cultivated them during this season. Cow-pea is
rapidly gaining popularity among the chena farmers shown by the

fact that nearly 507 cultivated this crop. Sorghum and Meneri were
cultivated to a lesser extent being restricted to 21% and 117% of the
farmers respectively. Upland paddy was cultivated by only 4% of the
chena farmers, In addition these crops, several other crops, Mustard,
Green-gram, Black- gram, Wattakka and Tomato were grown in small ex-

tents in the majority of chenas, The Tala cultivation was almost
exclusively limited to Gingelly.

0f the total extent cultivated Kurakkan occupied the largest extent:
43,6% of the total extent of chena land cultivated in Maha 75/76,
while Chillies occupied 39% of the chena area, Chillies were cul-
tivated most frequently as a pure stand, However, within the area
planted with Kurakkan farmers planted other crops like Wattakka,

Maize, Cucumber, Mekaral etc., once the Kurakkan germinated after
the rains,

Time of Cultivation

The sequencing of chena operations and specific time periods of
carrying them out are of special interest in designing Cropping Systems
suited to the area. These time periods are helpful in gaining insights
into the manner in which the farmers have traditionally adopted them-
selves to a harsh but rythmical climatic pattern.

Jungle clearing and land preparation may commence anytime between
late May and early July depending on the nature and density of
vegetation, availability of labour and several other factors., The
earliest recorded date of commencing jungle clearing in Maha 75/76
was in the last week of May, However, most farmers in Walagambahuwa
have to clear only low scrub jungle (Landu-kele) where the previous
cultivation has been fairly recent. Therefore, the jungle clearing
work and were ready for burning. Sowing or planting the chena land
in Maha 75/76 commenced around the latter half of September and ex-
tended till the end of November (Chart 1). Though the time of sowing
falls into a general pattern there was wide variation in individual
cases depending on the extents cultivated, crops grown techniques of
planting, availability of labour and outside interests of the cultivator.
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However, an attempt is made to fix the time periods of sowing and
planting to encompass the majority of cultivators in the village in
order to arrive at a general pattern of wider applicability.

Kirakkan on the whole was dry-sown in the final week of September or
was sown with the rains in October. Majority of chena cultivators

in Walagambahuwa have dry-sown Kirakkan in the latter part of Septem-
ber in Maha 75/76, prior to the onset of the rains.

Two distinct periods of planting Chillies were observed. Row-seeding

of chillies commenced in the final week of September and was concluded
in the first week of October. Transplanting of chillie seedlings was

carried out with the rains from Mid-October till the end of October.

Drv sowing of Kurakkan in late September allowed farmers time to
engage in Chillie transplanting once the rains came without any undue
loss of time. Kuraklan has the added advantage of being small seeded
without being an undue attraction to birds when sown dry.

Transplanting of Chillies was followed by sowing of Cow-pea. By this
time the rains had already come and there was a certain amount of
weed growth in the fields to be sown., Thus a round of weeding was
done in the first half of November and Cow-pea was planted in the
latter part of November in Maha 75/76. Sorghum had a fairly long

sowing period commencing in the final week of September and extending
till the end of October.

(Chart 1 - Next page)
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In Yala 1975 land preparation for Gingelly commenced around Mid
January. However, most cultivators untilized the same fields
planted with Kurakkan in the previous season after burning the left
over stubble, Sowing of Gingelly in Walagambahuwa extended from
the Time of harvesting.

Chene crops were harvested from Mid-January to Mid-March. Harvesting
of Kurakkan commenced in the 3rd week of January and by the end of
February nearly all farmers had completed harvesting. Chillie har-
vesting commenced in Mid-January and continued up to Mid March since
3-4 picks were taken on the average. Cow-pea was harvested from the
3rd week of January and ended sometime early in March depending on
the varieties grown and life span of each variety. Harvesting of
Gingelly planted in Yala 75 extended from Mid-June to early July.

Production and Disposal of Chena Crops

The total production and per-acre yields of the main chena crops are
shown in Table 4, The per-acre yields of all main chena crops appear
to be very low, (Kirakkan - 6.5 bushels, Chillies - 44 1lbs., Sorghum -
7.6 bu., and Cow-pea - 152 1lbs.). These data should be treated with
caution since farmers tend to under-report their yields and income
very often in socio-economic Surveys. However, even conceding there
is a certain amount of under-reporting the yields still appear rather
low. Several farmers commented that a wet spell during the early
stages of the Chilli crop and moisture stress during critical periods
in both Kurakkan and Chillies could be at ributed to the low chena
vields.

Only a limited quantity of produce has been sold for cash at the end
of 75/76 Maha season. Of the two main products, Kurakkan and Chillies,
Kurakkan has been exclusively used for home consumption or kept as
seed for the next season, and the amount sold is qui te negligible.
Chillies, however, were sold for prices ranging from Rs. 12 to Rs.20/1b,
The high prices were the direct result of the restricted production of
Chillies due to drought conditions that prevailed in the last few
seasons in the region. A limited quantity of Cow-pea too has been
marketed, The majority of cultivators have transported their produce
to Maradankadawela, a town 6 miles away, using the bicycle or CTB bus
as the means of transport. A few had sold to traders at the farm
itself,

There appears to be no major constraints relating to marketing of
produce perhaps due to restricted production. However, with an in-
crease in production associated with a Cropping Systems programme

the situation may change and marketing channels may have to be investi-
gated in detail and strengthened.



Recent developments in Chena Cultivation

The survey revealed certain small but significant changes taking
place in chena culture, perhaps indicative of a gradual evolution
towvards a more settled system of farming. The chena cycle is getting
shorter with the chena farmer returning to the same land within a
shorter interval of time than before, due to the ever-increasing
shortage of jungle land for chena. Small but umistakable changes
were observed in Chilli culture, and to a lesser extent in Cow-pea,
There has been a heightened awareness among chena farmers of the
benefits of improved levels of management in the last few years,

For instance, the majority of farmers practised either row-seeding

or transplanting of Chillies to facilitate weed control in Maha 75/76,
Practically all farmers weeded their Chillies using mammoty and there
were a few instances where spraying for pest control was carried out.
There was at least one observed instance where fertilizer wag applied
to Chillies in chena. Weeding of Cow-pea was practised but to a lesser
extent than for Chillies. This innovative approach has been primarily
taken by farmers due to their increasing dependence on the chena for
their livehood with paddy cultivation being on the wane. These
changes are bound to bring in their wake problems relating to main-

tenance of fertility, soil conservation, week control and certd n
related social problems,

Labour Availalility and Use

The average family size in Walagambahuwa according to the findings

of the Survey is 6,5 persons per family. The number of persons avail-
able in each family for farming on a full or part-time basis varies
from 1 to 8 and averages 4.25 per family,

Using the labour utilization data obtained from the Survey, a per-acre
labour requirement of crops commonly cultivated in Chena or Homestead
was computed and is depicted in Table 5, As seen from the table the
total labour requirement of Chillies cultivated under chena conditions
is a little over double that required for Kurakkan. For a one-acre
chena with crops unspecified the total labour requirement is 82.6
labour days. 1In all instances jungle clearing and land preparation
take up the major portion of the total labour requirement,

Labour requirements for crops grown in the honestead in Maha 75/76
are indicated in Table 5B, Here the total labour requirements for
each crop is generally lesser compared to chena crops, due to the
shorter period required for land preparation, Here again the number
of labour units required for land preparation is the highest compared

to other operations except for Chillies where transplanting utilities
a greater number of labour units.
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Farmers seem to depend mostly on family labour for cultivation.

Only about 20% have made use of hired labour for their chena culti-
vation and this fraction is still less for the homesteads. Exchange
labour has been utilized quite frequently especially for land pre-
paration and harvesting., The labour wages commonly paid in Walagam-
bahuwa are as follows: -Rs. 8 per day for adult males, Rs. 6 per day
for women and children,

Other Resources

Agricultural implements owned by farmers were mainlyv confined to simple
hand tools such as Mammoties, Sickles, Katties and Axes. A few owned
wooden ploughs., Sophisticated equipment in the form of Sprayers, Hand
tractors etc., were virtually non-existent in the village, though

there was an isolated instance of a farmer owning a water pump. How-
ever, nearly 50% of the farmers owned bicycles which were often used

as a means of transporting agricul tural produce.

Buffaloe population is very small, being limited to about 15-20 buf-
faloes for the whole village. Number of buffaloes would have dwindled
with the decline in paddy cultivation. On the other hand neat cattle
population is considerably larger and over 150 animals were recorded

in the Survey. However, there has been no systematic development of
animal husbandry, and cattle are allowed to graze freely totally un-
attended to. No instances of farmers rearing poultry, pigs or goats
were recorded in the Survev. The potential for animal husbandry in

the area should be investigated since it can provide an important
source of income during the lean months of the vear.

Sources of Income

Currently the farmers in Walagambahuwa receive income from three main
sources; Chena, homestead and outside occupations., Of these sources,
as seen from Table 6, Chena contributes approximately 41% of the total
annual gross income while Homestead contributes about 7%. A major
fraction - 52% of the income has been derived from outside occupations.

Nearly 50% of the farmers are engaged in some form of outside occupation,
The most common occupation appears to be as labourers engaged in non-
agricultural work (provided bv the Govermment), such as repairs to roads
and other rural works under the TCEO. Apart from labourers, there are

a few carpenters, a bicvcle mechanic and a few School Teachers. A

major occupation prior to January 1976, has been in 'relief work' pro-
vided by the Govermment for repairing tanks, channels, anicuts, roads,
etc, Most of the villagers participated in this programme, and were
paid in cash in the first few months, (Rs. 2-2.50 for half days work)

and in kind (wheat, flour) during the latter months., The relatively



higher fraction of income contributed by off-farm sources last vear
could be attributed to the above programmes,

The major portion of the total income from chena including both cash
income and non-cash income, is contributed by Chillies. Cash income
from Kurakkan is negligible though it is an important source of non-
cash income, Chillies and Cow-pea provide the bulk of the total
annual income from Homestead. The income from tree crops in the

homestead has not been considered in this calculation as it was found
to be negligible,

As shown in the final analysis in Table 6, the annual gross income of

a farm family in Walagambahuwa is Rs. 2,464, giving a monthly gross
income of Rs. 205,

Rationale for the Existing Cropping Patterns

Reasons for the farmers general preference for a particular crop or

a cropping pattern was broadly investigated in the Survey. As gathered
from the somewhat superficial response of the farmers to this question
thev cultivated Kurakkan since it has been traditionally cultivated

as a chena crop and since it is known to be drought resistant, In
addition it provides the bulk of the food consumed at home. The reason
for selecting Chillies, as expected, was that it gives them a subgtantial
cash income, The other chena crops are grown mainly out of tradition

and due to their time-tested compatibility with the dry-zone enviromment.

Probing a little deeper into the situation it appears that the existing
cropping patterns in the area reflect the continued dependance on a
traditional cultivation system which was basically sound, but had not
kept pace with a changing economy; resource stricture and a socio-
political enviromment and also an exp-anding population. It also
reflects the fact that the traditional cultivation system, ideally suited
to a certain-area in the past has remained somewhat static without any
development of a settled arable system of farming to meet the changing
needs, It may be due to the fact that a suitable technology had not
developed over the years to enable the farmer to venture out into any
modifications to his farming system. Causes underlying this situation
would be many and complex. Of particular importance is the type of soil
in the region. Alf'.cugh soils in the region are naturally fertile they
cannot be tilled when the land is dry (3). The non-friable nature of the
soil is said to be the most important factor which had operated against
the evolution of a settled system of arable farming (3).

Need for Developing Suitable Cropping Systems

From the discussion so far a few salient features relating to the agri-
cultural pattern in Walagambahuwa seem to emerge, As described earlier



the present cropping patterns are of a limited nature, and paddy
cultivation has totally declined in the past few years., There i8s no
settled svstem of highland farming and chena cycles are getting shorter
and shorter, This is bound to bring many problems in the foreseable
future, Reported chena yields are very low and chena cultivation has
sustained the farmers during the last few years mainly due to the high
prices paid to Chillies. The contribution was made by animal husgbandry
is negligible, and does not provide any substantial income to the
farmer., There is no guarantee that the drought conditions experienced
in the last few years would not prevail further or recur in a few
years would not prevail further or recur in a few vears timel/,

There is no immediate prospect of benefitting from the Mahaveli Di-
version Project. There is also no guarantee that the Chillie prices
would remain high especially with the expansion of cultivation of

this crop stimulated by high prices, in other areas of the country
with irrigation facilities,

The question which remains in the logical sequence to above is whether
the dry zone tank-village typified by Walagambahuwa could continue to
survive in its present form. The answer may te the development of a
svstem of land use encompassing the whole village,

The development of suitable Cropping Systems may be considered as the
first vital step towards this end and such a venture should be viewed
as a matter of unprecendented urgency.

Some considerations in the Design of Cropping Systems

The socio-economic enviromment in and around Walagambahuwa has already
been desctbed for gaining a basic understanding of the area. The next
question that arises is the actual design of Cropping Systems making
optimum use of resources available at micro-level. This is an area
which has received little attenticn and a suitable methodology has to
be evolved for this purpose. The following basic indicators are

given to generate discussion on the subject.matter

The main resources that need be considered here are Land Labour Capital
and Water. Certein other factors such as a suitable technology, markets,
etc., would also play equally important roles. The above factors are
often inter-linked and need to be dealt with as a whole,

1/ Relevant in this conmnecticn would be the hypothesis that the rain-

fall patterr: of the island over a long period shows regular cyclincal
fluctuation patterns - a drv phase alternating with a wet phase, each
phase lasting about 20 vears (4).
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A Cropping System should basically fit the environment, make

best use of available resources and be market oriented. These are
the pre-conditions for effective planning of Cropping Svstems. The
crops selected should be primarily suited to the climatic and soil
conditions in the area and preferably be compatible with the dry
zone tradition. Many varieties satisfying these requirements have

already been developed and this aspect would be dealt with later in
the Seminar,

a). Land

The availability of land for cultivation in Walagambahuwa has
already been discussed. It was seen that Lowland as well as
homestead, are grossly under utilized, the lowland by as much

as 100%. The question to be critically examined is how this land
could be used more intensively. Primary consideration here is
that the suggested cropping patterns must be compatible with the
levels of other resources particularly water.

b). Water

Availability cf water is a major factor determining the exist-
inp cropping patterns at Walagambahuwa. The erratic rainfall
coupled with the non-adoption of a suitable technology for arable
farming had greatlv restricted the cropping patterns during the
last few years. Though the erratic nature of the ral nfall is an
accepted fact, whether the best use is made available water is
not. In fact, whether the existing cropping patterns make the
best use of available water is very much in question. Although
detail investigations on this aspect are crucial to the develop-
ment of Cropping Systems suited for the area, an in-depth study
of the situation is not possible from the stand point of a socio-
economic survey. Such a study would require examining the rain-
fall patterns, surface storage, run-off, consumptive use and a
host of other factors. These factors would be considered later
in the Seminar.

c). Markets

It was already pointed out that at present only a limited amount
of produce of Walagambahuwa is marketed and problems related to
marketing if anv had no occasion to come to the surface, This
situation mav not remain so if a substantial cultivation of crops
is undertaken. Feasible marketing channels should be investipgated.
The possibility of marketing the produce through the APC which may
act as an agent should be considered.

d)., Labour

Labour use of chena and homestead crops have already been dis-
cussed. Fmerging from this discussion is the fact t%at the present

cropping patterns under-utilize the available labour by & very
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large margin, This becomes quite apparent when viewed
against the fact that the number of persons available for
farming averapes 4.25 per familvy.

Capital

Capital by its nature mav be considered as somewhat distinct from
other resources. It's availability could be influenced to a certain
extent by external factors. In designing cropping patterns it

would be suitable to consider resources other than capital in the
first instance, ané then to see if the proposed patterns are compat-
ible with the present or potential level of capital availability,
Capital available could be increased to a certain extent, if neces-
sitated by the nature of proposed cropping systems by providing some.
of the inputs at the unitial stages of the programme or by strength-
ening the already existing Agricultural Credit Scheme.

Finally, it should be noted that the foregoing indicators relating

to design of Cropping Svstems by no means cover all aspects of it,

In fact the quantitative aspects of design are equally important,

and should be given due attention. This would require detail com-

putation of available resources. Calculation of the quantity util-

ized at present, and thereby obtaining a quantitative estimate of
excess un-utilied, to be considered in designing new Cropping Systems,

Fek ke ke ek ke e

References

(1) Proceedings of the Cropping Systems Workshop - IRRI, 1975,

(2) Abevratne, E.F.L. (1956) - Dry-land Farming in Ceylon
Tropical Agriculturist, Vol. 112. 1956,

(3) Panabokke, C. R. (1967) - "Soils and Land Use Patterns
in Dry Zone Agriculture'. CAAS Symposium on Develop-
mcat of Dry Zone Agriculrure 1967,

(4) Thambyahpillav, G. (1967) - '"Climatological Research and
Agricultural Development in the Dry Zone.

Kook ve Ao ve sk e destes:



ANNEX V. UNITED STATES OF AMERICA

AGENCY FOR INTERNATIONAL DEVELOFMENT

American Embassy, Colombo Sri Lank:

Certification Pursuant to Section 611(e) of the
Foreign Assistance Act of 1961, as amended

I, Clark H. Billings, the acting principal officer of
the Agency for International Development in Sri Lanka,
having taken into account, among other things, the
capacity of the Sri Lanke Government and its agencies
to properly utilize the commodities being imported
under this loan as well as the technical assistance
and training to be funded do hereby certify that in my
Judgment Sri Lanka has both the financial capability
and the human resources capability to effectively
utilize these inputs.

This Judgment is based upon the project analysis as
detailed in the Sri Lanka Agricultural Research Project
Paper and is subject to the conditions imposed therein.

(Tt tb. Bl

Clark H. Billings
Acting A.I.D. Represefitative

May T, 1976



1 Tracking System ' A ANNEX N

cel
Countny: Project No: Project Tatle: D,?{,t&é /X / Origirad Appvd
Sri Lanka 383-T-016 Rice Research 1976 / / Revisicn ¢
CPI DESCRIPTION _Action CP1 DESCRIPTION Action
1. Loan Agreement signed GSL/USAID 11. Alternative Cropping Systems identified DR/IRRI
' at all six cropping systems sites that
2. C.P.'s met GSL are ready for releagse for field trial
‘ evaluation.
3. GSL arrangements for Specialists for DR
Services completed and necessary Budget
rescurces available to DR for admin-
istration
4., IRRI Team members Arrive in Sri Lanka IRRI
5. Benchmark Studies at all field sites DR/IRRI
completed
6. 70% of Vehicles and equipment in place DR/IRRI/USAID}
and operational
7. 70% of project staff increases realized DR
and assigned as per Annex A.
8. 1977 GSL Building Program Completed DR
9. 607 of Trainees returned and assigned DR/IRRI
as per Annex B.
10. Varieties meeting specifications listed NDR/IRRI %A CP1 is any point if not realized by projected date

in Figure 6 and acceptable to farmers
released for field trial evaluation 6 of
10 edaphic regions.

will significantly impact on achievement of project
purpose. ) :
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- 130 . ANNEX P
DEPARTMENT OF STATE

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON. D C 20533

Ao IIDI LO&!\ No- 383"’1"’016

(Draft)
CAPITAL ASSISTANCE LOAN AUTHORIZATTON

Provided from: Food and Nutrition
(Sri Lanka: Agricultural Research)

Pursuant to the authority vested in me as Assistant Administrator,
Bureau for Asia, Agency for International Development ("A.I.D."), by
the Foreign Assistance Act of 1961, as amended, (the "Act') and the
Delegations of Authority issued thereunder, I hereby author.ze the
establishment of a loan pursuant to Part I, Chapter 1, Section 103
and Chapter 2, Title I, the Development Loan Fund, to the Govermment
of Sri Lanka ("Borrower') of not to exceed Four Million, Two Hundred
Thousand Dollars ($4,200,000). The proceeds of this loan will be
used to finance the Foreign Exchange costs of technical assistance?
training, and commodities to aid in agricultural research of paddy
varietal development and identification of improved crop production
systems associated with paddy agriculture and the application of these
research activities to the farmer.

1. Interest Rate and Terms of Repayment

The Borrower shall repay the loan to A.I.D. in United States
dollars within forty (40) years after the date of first disburse-

ment under the loan, including a grace period of not to exceed ten (10)



years. The Borrower shall pay to A.I.D. in United States dollars
interest from the date of first disbursement at the rate of (a) two
percent (2X) per annum during the grace period, and (b) three percent
(V%) per annum thereafter, on the outstanding disbursed balance of
the loan and on any due and unpaid interest accrued thtereon.

2. Other Terms and Conditions

A. Unless A.I.D. otherwise agrees in writing,
(a) Goods and services financed under the loan shall
have their source and origin in countries included in
A.1.D. Geographic Code 941.
(b) The loan agreement shall provide that, prior to the
first disbursement of loan proceeds, the Borrower shall
submit, or cause to be submitted, the following in form
and substance satisfactory to A.I.D.:
(1) A signed contract for technical services to
be performed.
(2) Evidence of the availability for use by the
contractor of local currency sufficient for a
minimum of one year's anticipated local costs
assoclated with the technical assistance contract.
(3) Evidence that the increased staffing required
for the project will be sanctioned and required

funds budgeted on a timely basis.
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(4) Evidence of the appointment of a project manager
with adequate authority to exercisea eifective
responsibility for day-to-day project operations.

(¢) The loan agreement will contain the following special

covenants by the Borrower:
(1) To the extent the normal budget is inadequate,
the Borrower agrees to provide additional funding
in the recurrent and capital budgets of the Depart-
ment of Agriculture on 8 timely basis as well as any
additional local cost funding which may be necessary to
the project.
(2) The Borrower covenants to conduct a performance
evaluation on a yearly basis until project completion,
together with A.I.D. and the IRRI team members and
submit a summary of the review in writing to A.I.D.
The Borrower undertakes to carry out recommendations
made under this evaluation.
(3) The Borrower covenants to conduct a major review,
which may coincide with the yearly review, at the
end of about two and one-half years of project activity
together with A.I.D., IRRI and- outside subject matter
specialists deemed appropriate to test the project
hypothesis. Recommendations resulting from this

review will be carried out by the Borrower.



B. The loan agreement shall contain such other terms and conditions

as A.1.D. may deem advisablé.

Assistant Administrator
Bureau for Asia

Date



Project Title & Mumber:

PROJECT DESIGE SUMMARY
LOGICAL FRAMEWORK

Rice Research

Life of Project:

From ¥Y__ ¢ to FY Py
Total US Funding °'. .2 v1)llion

Date Prepared: ¢ /=/1f

NARRATIVE SUMMARY

MEANS OF VERIPICATION i

IMPORTANT ACT T4FTIORS

GSL Sectori{al Coals:

Afpricultural Development that:
1. Increases domestic food
production,
2. Fxpands employment
opportunities, and
3. Improves the small farmers

standard of living.

| OBJECTIVELY VERIFIABLE IKDICATOR
I

1. Percent of total domestice rice
production compared to total rice
requirements (Base of CY 1973-75)!

2. Percent of unemployed as compared |
to CY 1973-75. i

3. Percent of apricultural {ncome '
received by lowver 60 percent of
Sri lLanka's farmers.

1. Ministry of Apriculture's records 1.

2. Monthly, annual-and staff studies.
of the Central Bank of Ceylon

3. MARGA studies

L., Ctudies by APTI

5. Studies by TRRI/USLP IRAFN acti-
vities

6. Site specific studies by econo-
mists {n the Cropping Cyatems and
Field Trial. Activities. .

'Studies referred to ahave in 3 thru

6 would be specific studies such as 2.
in Annex JJ and others more expanded
that would {dentify and descrihe the
parameters of chanre in repards to
employment and welfare in the rice . 3.

sub-gector.

Concomitant institutionsl amd
rovernmental n~.licy support end
co-ordination wi:2) Le available
to support anticipated technical
break-throurha. N particular
irmportance are= the ascunptionna
that the lavel nf effort fmpliesd
in this project will be adequate
and that rovernment price poli-
cy vill not neratively impact on
pnddv 1nnd far—-r-.

Farmers will bhe ahle to eapture
for their oun trrefit the increa-
seg in the productivity of thelr
land and lahar.

Technolorical ir-o7ations will
comnlement and {recrease the pro-
ductivity of Trl Tarra’s relative
lv abundant res-urre_ labor, ra-
ther than lead tn 1e%or displace-
ment.

- )9‘/-
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ProJject Title & Number:

ANNEX

PROJECT DESIGE SUMMARY
LOQICAL FRAMEWORK

Life of Project:
from rY to PY
Total US Funding
Date Prepared:

NARRATIVE SUMMARY

| OBJECTIVELY VERIFIABLE INDICATOR

MEANS OF VERITICATION

IMPORTART ASSUVPTIONS

IV. Resocurce Survey

A. Expansion of the land and |

wvater use Division's
capacity

B. Resource capability survey

|
1
!

|

IT1I.

E.

II. Cropping Oyatems !

A.

c.
D.

A.

. collection of baseline data

To be determined by Yala Sea-
son 1977 and each crop season
thereafter by the National Rice
and Cropping Systems Research
Committee and Rice Research
Horking Group.

1. Vehicles available as per
Annex C by late 1972 i
2. Farm equipment available us:
per Annex C by mid 1978
3. Office/Lab/Field Research
equipment in place as per |
Annex C by mid 1978 .
4. Trainee returned and assigned
as per Annex A and B :
Formetion of cropping systems
research vorking group as des-
cribed in Annex G by early 191'
Same as 1I.C. above. I
Croppin;; systems sites selected

completed and apgronomic re- '
search undervay at sites in
farmers fields by late 1977

To be determined by Yala Season'
1977 and each crop season there-
after by the National Rice and .
Cropping Systems Committee and '
the cropping.systems vorking
group.

Pield Trials

1. Vehicles avajilable as per
Annex C by late 1977.



Project Title & Number:

—

PROJECT DESIGR SUBMARY
LOGICAL FRAMEWORK

Life of Project:
Prom IFY to FY
Total US Funding

Date Prepared:

NARRATIVE SUMMARY

WEARS OF VERIFICATION

IMPORTANT ASSUMPTIONS

T OBJECTIVELY VERIFIABLE INDICATOR

B.

C.
' D.

2. Office/Lab/Pield Research
Fauipment available as per
Annex C by mid 1978 {

3. Trainees returned and staff
assipned as per Annex A
and B

Pield Trials Division erfective*

ly carrving out trials in farm-!
ers fields in all rerions and
ag called for by the National
Rice and Cropning Cystems Re-
search Committee and the field !
trials vorking group. :
Came as I.C. above

Game as 1,B. above

iIV. Resource Capability Survey

A.

1. Vehicles available as per
Annex C by mia 1977

2. Equipment in place as per
Annex C by early 1977

3. Trainecs returned as per
Annex B

Resource cdpability survey of

‘800,000 acres of paddy land in

the fouth and South VWestern
Coastal Rerions campleted by
the end of the third project
year.,

-
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ANBEX

Life of Project:

PROJECT LESIG SUMIARY " Froa FY_____ w -3 e
LOGICAL FRAMEWORK Total US ?bwﬁn.;___.__
Project Title & Mumber: . Date Prepared:
NARRATIVE SUMIARY T OBJECTIVELY VERIFIABLE IRDICATOR ] MEALS OF VSRIFICATION . INCORTALT i T S
. N ! [] .
_ Inputs Man a 2 h TOTAL
1. Ce. tionths ! y.s, '—”—‘wm—--?-—--’"-—}
A. Technical Aasistance t 1. Technical H
1. Rice Breeder - 60 E Assistance |
2. Croppiny Systems i a. Rice 6T 5T 62 69 716 sn
Arronomist 60 . Racerret t
3. Pield Trials : b. Cropping 67 ST 62 69 176 331,
Agronomist 60 . Systems i
k. Consultants 26 - c. rield 67 5T €2 69 16 1331:
B. Tratning . Trials
1. Short-term Nos. 4. Consul- ko ko 35 20 20 __lfg_
a. Rice Production : tants 11
. and Applied : '
Research 19 2. Truining
b. GFY 8 | a. Short
¢. Wrier management 3, term kh k6 39 33 3 165
d. Cronping Systems 8 b. Lons
e. Resources Survey 2 tern 98 203 178 80 7 566
r. IRAEN 6 c. Workshops/ :
7. mall Scale machinery 2 Seminars 30 30 30 30 30 150:
2. Lonr-term M.S. Pn.D, S
a. Plce Breeding 2 2 .
b. Agronomy 8 3 3. Comodities . .
c. Entomolopy 1 2 a. Vehicles 252 90 S5 S 7 359
4. Plant Pathology 1 b, Pars :
e. Rolln . 1 Equipment 67 22 2 2 2 95 '
f. Cereals Chem- e. Lab/Office/ o
istry 1 Pield Re- >
" 8. Agricultursl search E- . .T
- Pconomics ] 1 quipment 259 86 A3 22 22 k32
h. Statistics 1 + 4. Bupplies 6§ 6% 32 38 38 .25,
1. 8oil Survey 1 . 1192

3. Soil and Vater . : .
mEnagemnent 1 : -

He
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.



Project Title & Number:

ANNEX

Life of Project:
From Y to FY
Total US Punding
Date Prepared:

PROJECT DESIGX SUBCAARY
LOGICAL FRAMEWORK

' OBJECTIVELY VERIFIARLE TIDICATOR VMEAIIS OF VERIFICATION IMPORTAIT ASSUMPTIONS

NARRATIVE SU.LIARY

11, 0.8.1L. )
A. Btarr 12000 man months
B. Facilities
1. Stasions 6 Research

Stations
s. Existing Buildings
b. Fxisting Equipment

* &, Contin-

i  gency $3 36 29 2k 20 162

!5, Inflation :

. (8% year) 63 97 122 138 \20!

i 6. Contractor . 1

: Overhear ';
(9.5%) _105 B2 66 56 k9 _3%8:

1224 9uk 772 68 S5T3 b161:

e " Year_T1_78_79 _80_81_ TOTAL

;1.Ealaries 229 254 26k 280 330 1357
2. Travel 22 3 39 ko A 196 °

. 3.Consuma-
:  bles 112 127 13k 139 165 667
+ § . Mainte-
nance k6 39 k1 k3 sS52 221
$.Essential

Services 19 29 31 33 38 150
6.Equipment 189 &k s k7 Sk 379

Bulldings 307 207

fupport -

Services ~e

for T.A. 1 2b 27 30 3 _1%3

. 966 553 581 612 8 340
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