STATUS RESEARCH REPORT: SRI LANKA
C.R. Panabokke* and the IIMI Crop Diversification Group!
INTRODUCTION

With Sri Lanka rapidly approaching self-sufficiency in rice production,
the government’s recently published National Agriculture, Food and Nutrition
Strategy (1984) recognizes the imperatives for a major policy shift in the
present utilization of the country’s irrigated land resources.

The major irrigation systems located in the dry zone have provided the
basis for the increases in rice production recorded in the recent decade.
These systems are where most of the scope lies for avoiding over-production
of rice in the future. Of the 740,000 hectares (ha) available in Sri Lanka
for rice, the major irrigation systems presently account for a little over
250,000 ha. A further 60,000 ha of new irrigated land will probably be
developed under the Mahaweli program during the next decade.

Prior to the mid-1960s, the major reservoir irrigation systems were
essentially designed to provide water for a single crop of rice during the
wet maha season; any water that was saved in the reservoir at season’s end
was used to grow a limited area of rice during the following dry yala season.

Since the late-1960s efforts were made by the different agencies under
the Ministries of Agriculture and Irrigation to promote non-rice crope in
several major reservoir irrigation systems during the yala season when sater
supplies were restricted. The main thrust of the approach promoted diversi-
fied crops on irrigated land with intensive extension service support that
emphasized timely supply and distribution of irrigation water and improved
organization of credit and input supply. Because of the lack of a clear un-
derstanding of the constraints to diversified cropping as well as an inade-
quate knowledge of managing the irrigation system for dry season non-rice
cropping, this approach had only limited success. Furthermore, in several
cases farmers produced non-rice crops with highly variable results, reasons
for the success or failure were not well understood either by the extension
services or by the farmers themselves.

Subsequent research and pilot testing studies undertaken in the early
and mid-1970s by the Department of Agriculture and the Mahaweli Agency led to
the development of appropriate on-farm agronomic and water management recom-
mendations (Somasiri 1981). The new design and layout of the distribution
system in the Mahaweli H System assumed that farmer/settlers would readily
adopt these management practiccs. But, although farmer/settlers responded to
the attractive price incentives for chilli and soybean, important deficienc-
ies were observed in the productive use of land and irrigation resources.

Underlying this study is the assumption that more productive use of
existing irrigation infrastructure and associated land rescurcee can be

tAgronomiat, International Irrigation Management Institute, Sri Lanke.
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accomplished by intensifying diversified cropping systems and through more
effective irrigation system manngement. The studies revealed that there are
important technical and socio-economic aspects to irrigation menegement for
diversified cropping which are not yet clearly understood and which have an
important bearing on the profitability of cultivation and the retuin to. -:.
investment in irrigation. It also points to the need to properly identify
he ‘comstrainta to successful diversified cropping in irrigated areas and to

cr't’)zp.-;Diversificatian

‘l'he crop diversification component hopes to identify and. devclop atmta—
gies 1o facilitate more intensive diversified cropping in areas that have

been primarily developed for producing flood irrigated rice. The specific
objectives are to: R S

1. identify existing and potential irrigation practices for nom-rice
crops:at the main system, tertiary system, and farm field levels;

2. identify incentives for and constraints to the further expanslm of_—',
non-rice crope;

3. identify and pilot-test possible improvements in irrigation manage—
mentto facilitate the growing of non-rice crope in areas where soil condi-.
tions; topography, crop profitability, and other factors generally. favor
non-rice crops; and T :

- 4. make recommendations concerning the adoption of improved irrigation -
practices in irrigated non-rice crop production, based on an assessment of
‘the impacts on irrigation and crop production performance: of - the .pilot~
tested irrigation practices. S

Iﬁiﬁatim .System Management

The broad objectives of this component are to establish measures for the
operational efficiency of the identified irrigation systems; idéntify any
performance deficiencies and asseas their relationship to management; and <.
develop, teat and recommend management interventions desigried to..improve
systems management. The specific objectives are to: ST

.i,..~i.;.--assess the adequacy of water deliveries at various levels, including .
the farm field level, from the perspectives of both the water suppliers and
water:- users; S T

2. identify underlying principles of irrigation management {e.g.,
procedures for decisions on the timing and amounts of water allocated at
various levels within an irrigation system-both before the irrigation season
begins and during the season when unexpected water shortages may oocur;
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3. identify the nature of Operations and Maintenance (08M) activities hy
the main system management, tertiary system management, and individual irri-
gators, and the nature of institutional relationships among them;

4. based on the above objectives, identify and pilot-test possible im-
provements in irrigation management to facilitate irrigated crops; and,

S. make recommendations concerning the adoption of improved irrigation
practices in crop production based on an assessment of the impact on irriga-
tion and crop production performance of the pilot-tested practices.

METHODOLOGY
Selection of Field Research Sites

The following factors were considered: a) the type of administration of
the system, b) nature of water source, and c) size and age of project. These
factors were considered because they cut across a wider range of irrigation
systems found in this country than factors such as design, layout, and manner
of regulation.

Type of administratign. Each irrigation system under the Mahaweli
Agency is headed by a Resident Project Manager. The System is subdivided
into Block Areas, each under a Block Manager. These are subdivided into Unit
Areas each made up of 250 settler families under a Unit Manager.

Each irrigation system under the Irrigation Department is administered
by a resident Irrigation Engineer and supported by Technical Assistants. A
recent immovation introduced by the newly created Irrigation Management
Division (IMD) is the appointment of a Project Manager on major schemes to
coordinate all services of line agencies.

Nature of water gource. The Mahaweli system represents large local
irrigation reservoirs linked to a substantial outside divexrsion source of
water. In contrast, the major irrigation systems under the Irrigation
Department have an independent local storage reservoir within its own
catchment.

Size and age of project. The Dewahuwa system conaists of a reservoir
with a capacity of 12 million cubic meters (MCM; 9,898 acre feet) and a
channel network commanding a total area of 1,215 ha. The conmend aresa is
divided into nine irrigation tracts (Figure 1). The main canal ie 16 kilo—
meters (km) long and has a design capacity of 2.72 cumecs (96 cusecs) at the
head. The transit time for water to reach the tail end of the canal in the
filling phase at the beginning of a rotation is around 12 hours. The indi-
vidual farm allotments of 2 ha each are served via a network of distributary
and field canals. Source of supply to farm allotments is from field channel
outlets as well as direct outlets either from the main canal or distributary.
The issue tree diagram for this system is shown in Figure 2 and field re~
search site features are listed in Table 1.
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Figure 2. Issue tree diagram of Dewahuwa Irrigation System, Sri Lanka.

| ISSUE TREE DIAGRAM - DEWAHUWA

FLumE H 3.0 DISCHARGE M Sec
T|p— @453 EXTENT In Ha

___nt 1 1 1 FC1 22 — ::

Tr3 I s

28

* 1

Dz

T e
T2il—
o 07
Tr 4 -
D3

Ts

}

FCI 019 FC2 e FCs 43

[ [] I i I 45 FC§
19

I

e os 1 ecs -0l

Tr s T

Tré6 D, o o | s f I

‘X1
20

g3 FC &
e [ .
Tr8 o, 27 " e FCT

re

Tr9 Ta

175



~ 'Under a Japaenese funded project in the early 1970s, the main cannl was -
desilted, slopes were stabilized, regulating and measurement structures were
installed in the maein canal, and steel gates and rectangular sharp-crested
weirs were installed at the heads of the distributary canals. Most of the
canal regulators are in poor condition at present and their gates are either
missing or damaged. Similarly, turnout gates, especially im direct turnouts
from the main canal and distributaries, are in poor condition.

Table 1. Field research site features, Dewahuwa and Kalankuttiya Irrigatiom
Systemns '

Dewahuna Kalankuttiyn
Type of administration: Irrigation Dept Mahaweli Ant.horit.j
Nature of water source: Own catchment and Diversion from major
occasional diversion river storage system
from Nalanda Oya and local storage
Reservoir
Size: Total command - 1215 ha System H - 24,240 ha

Irrigation Tracts 1-9 Knlankuttiya Block in
Partial Rehabilitation H2 - 2,121 ha
in 1973 :

Settlement commen.ed: 1949 1977

The Kalankuttiya system consists of the Kalankuttiya tank which has a
capacity of 1.86 MCM (1,534 acre feet) and which receives supplies from the
main Mahaweli system. The water distribution system (Figure 3) consists of a
branch canal 11 km long and 20 distributary channels serving a comsand area -
of 2,040 ha. The branch canal has a maximm design capacity of 5.60 cumecs
(200 cusecs) at the head end area. The distribution system provides irriga-
tion to 5 Irrigation Blocks, numbers 305-309, within the whole of: the Kalan-
kuttiya Administrative Block. Duckbill weir cross regulators help to main-
tain the desired hydraulic head at different sections of the canal thereby
ensuring a controlled discharge to the distributaries. The issue tree
diagram for this system is shown in Figure 4.

All distributary channel outlets have a measuring weir immediately below
the gate. The field channels that take off from the distributary. channel
have had turnout gates; in some turnouts the gates have been either removed
or damaged by farmers. Most of the monitoring devices such as calibrated
staff gauges and weirs installed below turnouts have been damaged or removed
by farmers, and the control of flow to the field channel has to be done by
eye estimation or via past experience. Supply to field allotments of one
hectare each is from field channel outlets. Within a field channel it is
difficult to find any original outlets in good condition. o
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Schematic of Kalankuttiya Block of Mahaweli System H, Sri Lanks.

Figure 3.
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Figure 4. Issue tree diagram for Kalankuttiya Block of Mahaweli System H,

Sri laenka,
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Climate and Soils

This region is characterized by a bimodal distribution pattern for the
monthly rainfall with two distinct dry periods, one short and other prolonged
{Figure 5).

Figure 5. Total anmual rainfall distribution (in millimeters).
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The annual aversge rainfall is 1,500 millimeters (mm), of which nearly
70 per cent occurs from October to mid-January, the maha season. The remain-
ing rainfall occurs from mid-March to mid May, the yala season. February,
June, July, August, and September are relatively rainless. The 75 per cent

probability of rainfall expectancy in the maha season is 430 mm and 200 mm in
the yala season.

The pan evaporation measured from a class A pan varies from 3.5 mm/day -
7.5 mm/day (Figure 6). From the lst week of October to the end of January,
the pan evaporation is less than 5 mm/day. The pan evaporation from June to
the end of September is over 6 mm/day ({(Figure 6).

The annual average temperature is 26°C. 'The minimum temperature varies
between 20°C and 25°C over the year; while the maximm temperature varies
between 279°C and 34°C. The daily temperature fluctuation over 10°C occurs
during the period mid February to end of April.

The solar radiation is quite low during the meha season. This is mostly
due to the cloud cover. The lowest value of the solar radiation is 300 cal-
ories/day which occurs during December.
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Class A pan evaporation (in millimeters/day).

L e

EVAPORATION 20 YEAR AVERAGE |
* (m.m./day) . C

.":"'3:-0." — 2y 1 T T
R .10 20 30 40

STANDARD WEEKS

\!ﬂuhtmx landscape. The well-drained and iq:erfectly d
-Brosn Barths (RBR) are found in the convex uplands @
vely. Poorly drained Low Humic Gley (LHG) soils ocour
and botun-lmﬂs '

-the past the 1LHG solls were utilized for cont
mder ra&nfed and irrimted conditions.: iﬁ.ﬂ!’f‘ﬂ_;ﬁ

and percolation rates in the well-drained and '_ P
. ptanding water was maintained for:rice. . Othep
fore .introduced to overcome the aituation:: C¢
le:behavior -and -drainage became increasingly: im
crops proved to be intolerant of excess moisture:

sh: Procedures -

e main part of the research activity was field ok
llection and analysis for the first three reseaich
rergification and irrigation systems managemsent. |
s ‘and detailed: farm survey data were:collected:
stmmarize the variables on asystem. mmmt
ents that were included in the study:- 0 =
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1.

2.

3.

Decisions reached in cultivators’ meetings before each season:
a) Scheduled first water issues
b) Planned areas by distributary or tracts to be served with water and
for what crops
c) Schedules of water delivery

Actual water delivery:
a) First water issue
b) Areas actually planted and served with water under each distributary
or tract
¢} Actual datea of water deliveries
d) who gives instructions and who actually does the following:
i) Opening and cloeing of main sluice?
ii) Adjusting cross regulator settings?
iii) Opening and closing of gatea to distributaries?
iv) Opening and closing of turnouts to field channels?
v} Opening and closing of field outleta?

e) How is water shared below the field channel turnout and below the

field outlet?
f) How is water applied to the individual basins for diversified crops?

Interval, duration, and flow rate of irrigation issues from:
a) Main canal

b) Distributary canal

¢) Field channel

d) Field outlet

Data was collected for the following variables at each site in respect

of the Farm Survey:

1.
2.
3

5.
6.
T.
8.
9.

General farm characteristics
Cropping patterns

Cropping activities

a) Land preparation

b) Crop establishment

Crop care:
a) Application of fertilizer - amount, kinda, and cost
b) Pesticides and herbicides - amount, cost

Labor use for all operations - family, hired, and exchange
Harvesting - dates, and costs including threshing and transport
Production - vields by taking crop cuttings

Crop utilization - consumption, marketing, and seed requirements
Marketing - private trade, government agencies, prices

10. Credit - banks and private money lenders

Information on other forms of highland rainfed cultivation, and ex-farm

employment activities were alsc documented.
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Table 2. Variables involved in land preparation (LP) and crop growth (CG)
for three seasons, Dewahuwa, 1985-86.

Yala 1985 Maha 1985-86 Yala 1986
LP oG LP G P CG
No. of days 8 126 30 123 15 114
Rainfall {(mm) 6 145 83 774 34 54
Evaporation (mm) 35 558 78 240 54 497
No. of rotational issues - 11 - 14 - 13
Total area (ha) 477 - 1214 - 607 -
OFC (ha) - 416 - - - 481
Rice (ha) - 61 - 1214 - 128
Irrigation Supply (mm):
Main channel 174 881 536 1174 121 850
Tract 3: Distributary - - 746 1233 172 1056
Turnout - - 586 1360 132 886
Tract 4: Distributary 183 940 529 883 144 1600
Tract 5: Distributary 151 5568 703 1311 123 861
Turnout 155 473 418 817 95 545
Tract 6: Distributary 119 485 726 1105 147 630
Turnout - - 589 712 52 339

Maha 1985-86. The whole command area of 1,214 ha was cultivated in wet
land rice. Water issues for land preparation were planned for 37 days and
accomplished in 30 days using 536 mm. A continuous issue was given during
the land preparation period for tracts 1-7. A two-day rotation was given to
tracts 8 and 9, during this period because an adequate volume of flow could
not be delivered to the tail end of the main canal. The mean delivery values
for the distributaries in tracts 3, 5, and 6 exceed 700 mm (Table 2); this is
probably due to the run-off water picked up by the single bank main canal
(rainfall during this period amocunted to 83 mm).

Fourteen rotational issues totalling 1,174 mm were given over a 123-day
crop growth period. Flow in the main canal was about 2.74 cumecs (97 cusecs)
and was on 4 days and off 3 days during each rotation. Tracts 1, 2, and 7,
and parts of tracts 3, 5, 8, and 9 (Figure 1), received water on the first
two days and the remainder received water on the secornd two days. For tracts
with long distributaries, both upper and lower halves received water for one
day each. The distributaries in tracts 3, 5, and 6 received similar amounts.

Yala 1986. Half the total command area (Figure 1), 607 ha which is lo~
cated within tracts 1-6 and 10 allotments in tract 7, was irrigated this sea-
son with rice occupying 126 ha and OFC, 481 ha. Water iassue for land prepar-
ation was planned for and accomplished in 15 days using 121 mm. Compared to
the previous yala, 20 per cent of the total irrigated area was used for rice.
The mean delivery values for distributaries in tracts 3-6 exceeds 121 mm, the
value at main canal level (Table 2). While the mean value for distributaries
is close to the value of the previous yala season, the mean value for the
turnout in Tract 5 is considerably less.
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&Eimen rotational issues totalling 850 mm of water were given over a::.

, ll&—day crop growth period. Although a one-in-ten day" rotation was phmedﬁ
ﬂamtlndtod:m:getoelﬂleraaxe-in—eightornm-inm

: nifiom the sixth rotation onwards to cope with the higher demand

by ‘the greater area cultivated. Flow in the main canal was about

eath rotation. The field channels were on for 1.5 days and off £

16° long distributaries in both upper and lower halves received &
13 aays each. The mean delivery values for distributaries end: noOts: in::
' tbéheadelﬂtracta3&nd4areh1§hertlmn1nthetailerﬂm"tlﬂﬁ.

'f “‘On the longer distributary channels (i.e., Tract 5, D1) thexv is iai.:lun.tlwi
rab e oonflict between head end and tail end farmers in sharing water.: M
itab’i.ni turnouts revealed that tail end farmers had to rely axm """
n supplies mostly during night, and very often had to cope: _."in:w
@ aize than they needed. This distributary has used a hijgh Guantity
ﬁrigatim water in yala 1986 compared to that in yala: 19855 , -

Discusslm. The Dewshuwa irrigation system was oriih‘nily tﬁnilned ‘bo
grow'a single crop of rice during the wet maha seasom. Systﬂ_!ﬁ.bilitatim

iﬁ%e early 1970s with Japanese assistance improved the: m ronpacity

oﬁ%e system by installing regulating and messurement s ‘4n the main
;- and measuring weirs at heads of distributary channels. -Results: from-

theﬂmmeasmtsmdedm'mgmelastthreeseasons (two dry and one

wat) oonfim t.he feasibxlity of effectively mamginz this systm for grou:lm

, 3 m wltivation using limited supplies of irrizaticn mter hﬁt bem ]n'o—
whed gihce 1984 under the sponsorship of the Agriculture;: Iy Gt <. B
‘Cosmissioner’s Departments, -and more recently the Irﬁati
%' (IMD) of the Ministry of Lands and Land Development. ¥ m
@bent has & good understanding of main aystem management ]
wilonding to the differential demands within the differént:sections’:
_'ﬂxe system. However, more effective use of the- existing Cioss' regulhting:
ming stmwres, and the provision of add:.tmnal ones, oou].d help to

: WM yi.elds by crop cuts on sample allotments- ahow mcdverue
s for OFC during yala and for rice during maha, which gemerally indicate
water ‘supplies. This is further confirmed by this abadh -gfwis-

‘hess for OFC. An important problem is the proper sharing of wa

OPC and rice during yala. The supply within the pres ptspotal
‘bem is advantagems for OFC but disarlvmtaxemn ’?6’?»1!%” :

““m 198 . Half the command area (1,100 ha) was euit:hmtﬁ“ frao&atd

&Cmbothplmbedmﬁ%haewh Imimimfwam&m% )
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were planned for 30 days and accomplished in 36 days using 524 mm (Teble 3).
About 112 mm of rain fell during this period. Thirteen rotational issues
totalling 1,002 mm of water were given over a 114-day crop growth period.
During each rotation the branch canal and distributaries were open for four
days and closed for three. The maximum branch canal issue was about 2.83
cumecs (100 cusecs). At the field channel level each field allotment drew
its supply for 6-8 hours, allowing 16 allotments within a turnout area to be
irrigated over 4 days (a 1 in 7 day delivery to each allotment). The total
delivery for each distributary followed the same order as that during land
preparation. The mean values for delivery at turnouts within a distributary
ranged from 80-90 per cent of that delivered at the head.

Table 3. Variables involved in land preparation (LP) and crop growth (CG)
for three seasons, Kalankuttiya, 1985-86.

Yala 1985 Maha 1985-86 Yala 1985

LpP G  F 4 ca LP oG

No. of days 36 114 46 90 63 28

Rainfall (ma) 112 117 490 294 376 10

Evaporation (mm) 174 704 48 213 197 526

No. of rotational issues - 13 - 10 -, 12

Total area (ha) 1100 - 2040 - 2034 -

OFC (ha) - 550 - - - 1040

Rice (ha) - 550 - 2040 - 994
Irrigation Supply (mm):

Main channel 524 1002 526 703 520 947

3056, D2: Distributary 598 1006 623 728 6550 929

Turnout 570 805 559 620 508 824

305, D3: Distributary 380 M 379 656 440 820

Turnout 372 676 358 508 440 633

305, D4: Diatributary 418 880 455 613 439 766

Turnout 448 795 396 448 417 669

306, D4: Distributary - - 618 748 452 999

Turnout - - 405 422 430 946

307, D2: Distributary - - 634 797 592 1022

Turnout - - 506 612 481 821

Maha 1985-86. The entire command area of 2040 ha was ocultivated to wet
land rice. Irrigation issues for land preparation was plamned for 30 days
but was accomplished in 46 days using 526 mm of water. About 490 mm of rain
fell during this period. The lengthier period for land preparation was not
due to a constrajnt in wvater supply, but to a poor response by farmers to the
management schedules. The flow measurement data in Table 3 shows that, as in
the previous seascn, the amount delivered to the turnouts in the distributary
D3 of Block 305 is less than for all other distributaries.

Ten rotational issues of water totalling 703 mm were given over a 90-day
period for crop growth. The sluice was opened continuously with a maximm
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2o/ 6P4.53 cumecs (160 cuseca); the firat 16 distributaries vers:on for 4:
off for 3-days. The last five distributaries recéived witer frém:%: .

pate f water issue as the distributaries. The meen valusa of delivery
for Tield channels within a distributary range from 70-80 per Gent of the
A ""«»of 'l:he distrihrl:ary except in 306 D4, which is cloaer w "@etmt :

i

and OFC on 1,040 ha, Water issues for land preparation wers

aays but took 63 days and used 520 mm. About 376:mm .Améa«!eii

during this period. The lengthy land preparation was again dbe’ o faimers

-mtkeepimboﬂxesdledlﬂedopemtionplan The farmers and the agency
agreed to begin land preparation one month earlier than yala 19%, mi.nly to

atavt an‘esrly chilli crop. But a delayed harvest of:the praceding meha

crop.arxi the intervention of the Sinhala New Year holiday' in wid-April:

a disruption to the proposed plan. Mean values of delivery for t\mnwts

withitl s: distributary are slightly more than 90 per cent of the amount

dﬁivenad &t the head of the distributary except in 307 92 (Table 3).

EAEE

-erop zrowth permd The rotatmnal interval of issues to

siie of 5.09 cumecs (180 cusecs). The total delivery for éﬁhw
fal],ows the same order as in the land preparation period. '

(fté within a distributary occurred during yala 1986. These variations in
values of delivery between turnouts within a distributary: can ‘be: mrihad i
‘partly to the ratio of rice to OFC under its command, the posit:tm_ the
ut: either at the head or tail end of the dlatrih)tar?s i

ratims conducted within it.

Discussim. The Kalankuttiya subsystem of the bhhmeli H m WaS de—
ped for wet land rice during meha; and for OFC on well-drained soils and
] on the imperfectly- and poorly-drained soils during yala. The design .

it Yayout of the irrigation networkmkesahmmwewbﬁblhndm-
'\i}ﬁh"ion possible up to turnouts leading to field channels. ‘‘Branch canals,
: dally, have good regulation from duckbill weirs below each digtributary
- gate. This ensbles self-mavagement within the branch canal- -And‘dquitable de-
- Yiveries to its 20 distributaries. Flow measurement data oconfirm-that - this -
' part of the main system can operate efficiently.

 within the

417 "Flow measurement data also indicate that control and delivar
igty 'Ai-!'l*:deliwi

4 - command can also operate satisfactorily. One-) R
“Hiléguate water to rice during yala within the weekly:rotetie ;
yiélds under the present delivery pattern are about 2@.590 m .whid\
Mrely ‘sover production costs. A ahift away from rice at Jeast on- the “impers-
Fed¥ly-Brained soils has already been demonstrated by Farmerd who' raise m
k' tof ‘OfC, ‘mainly chilli, by ridging and providing nﬂmm
This won’t be possible on poorly-drained soils which, in ‘any calie; aré bm'ne—l_
_ﬁtted by substantial seepage and can thus support a good rice crop. Con—
“@uisig ‘rice to poorly-drained soils and promoting OFC on i - 'i;y»-dzm.ned
aoﬂﬁ?ﬁﬂﬁng yala would be an appropriate strategy that: could e tonted::
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1985, a greater degree of variation in the total delivery het.ﬂeeh tuméf




Managing deliveries below the field channel outlet is also a problem.
Studies during yala 1986 show that both formal and informal arrangements
exist among farmers for sharing water on a rotational basis. Although the
original design called for two farmers to share the field channel issue for
12 hours, staff observed that of one farmer took the full flow for 6 hours,
As a result, the outlet did not have adequate capacity to accomsodate the
full flow, encouraging farmers to either bypass or destroy the outlet. The
conveyance system at this level is usually in poor shape and maintenance
atandards are low. Improving the management of water deliveries will there-
fore require both physical improvements to the conveyance system and closer
participation between the managing agency and farmer representatives,

EOONOMICS OF DIVERSIFIED CROPPING UNDER IRRIGATION

To assess the agro-economic constraints to diversified cropping, data on
both rice and other field crops (OFC) were collected at Dewahuwa and Kalan—
kuttiya during yala 1985 und 1986. The purpose was to analyze the costs and
returns of producing different crops. Some analysis was also made of the
reasons for farmers’ choice of crops. The managers of both systeme promoted
the cultivation of OFC during kanna meetings and by scheduling water issues,
but many farmers in both systems also grew rice. In Dewahwa, 8 significant
amount of green gram and soybean were cultivated along with rice and chilli.
In Kalankuttiya, chilli was the primary crop grown in addition to rice (other
OFC accounted for about 4 per cent of the total irrigated area; Table 4).

Table 4. Crop area and sample size at Dewahuwa and Kalankuttiya, 1985-86.

Sample farmers Area Cultivated
Number Per cent Hectares Per cent
Dewvalasa, Yala 1985
Rice 37 37 13.7 26
Chilli 41 41 19.3 36
Green gram 42 42 15.6 29
Soybean 14 14 5.0 9
Desmhuwa, Yala 1986
Rice 30 28 12.3 23
Chilli 35 a3 il1.9 22
Green gram 49 46 15.2 28
Soybean 35 33 14.4 27
Kalankuttiya, Yala 1985
Rice 64 52 22.4 45
Chilli 92 75 26.7 65
Kalankuttiys, Yala 1986
Rice 70 65 35.7 49
Chilli 86 80 37.8 51
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< Deviahuwe. there was little difference in the area plmtad Lo -vice and
green:grem in the two seasons, but chilli accounted for 36 per cent oftha

ares’in'1985'and 22 per cent in 1986. The area planted to.
from' 9:to 27 per cent. This vas in;nrtduetpﬂxemiwl‘hml '

and‘the Déwshuwa project manager encouraging soybean cultivation; and the
and Pate Corporation guaranteeing a minimm price of Rs 7.00/kg: (881,00 =
'28;00) for soybean. The price actually received by the sample farmers ex-::
ceeded ‘Re 9.00/kg on average. Rice accounted for 45 and 49 per cent of tha
total'area of the sample farms in Kalankuttiya in 1985 and 1886, mspective—
1y, while chilli accounted for most of the remainder in both seasons. - The:
data reported show the non-rice crops to be more profitable than rioe: ('!'ab].es
5 and 6).

Table 5. Crop costs and returns Dewahuwa, yala 1985 and 1936.

_ Rice Chilli Green grom. . -.Soybean .
1985 yal o ‘
 No.of farms 35 41 2 . 1
AVK& area planted (ha) 0.37 0.47 0,37 0.3

rted yield (kg/ha) 1300 900 600 - - 1400

Groes ‘returns (Rs/ha) 4968 27351 11792 1217
‘Production costs (Rs/ha) 3661 8386 3852 3232
Net returns (Ra/ha) 1307 18965 7920 .- . 894b

No. 6¢f farms 30 35 - 49 : : %
Avg. area planted {ha) 0.41 0.34 0.31 0.41

neported yield (kg/ha) 2292 1073 751 : 1853
Gross returns (Re/ha) 7814 26265 12848 16863

Production costs (Ra/ha) 4339 13010 5682 4098
Net returns (Re/ha) 3475 13265 7166 12765

US$1.00 = Rs 28.00

Table 6. Cmpoostsandmtwnskalmﬂmttim,yﬂ.amlsaﬁammés; N

1985 1986 R
Rice Chilli Rioce Chilli
No. of farms 64 92 70 8.
Avg; ‘area planted (ha) 0.35 0.29 - 0.6 . 0.44 .
Reported yield (kg/ha) 2300 1900 3078 968
QGross returns (Re/ha) 8937 53892 10436 26383
Production costs (Rs/ha) 5217 12820 5139 11506
Net Returns (Rs/ha) 3720 41072 5297 13878

US$ 1 = Rs. 28
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This was especially true in 1985 when reported rice yields were very low, 1.3
and 2.3 tons/ha in Dewahwe and Ealankuttiya, respectively. Rice yields,
both as reported by farmers and estimated by crop cut samples, were somevhat
higher in both locations in 1986. In Kalankuttiya in 1986, reported chilli
yields and return to family resources were only 50 and 33 per cent of 1985
levels, respectively. Several factors may have contributed to the poor per-
formance of chilli in 1986 ynla. Heavy rains in April and early water issues
saturated the soil, resulting in poor conditions for newly planted chilli.
Some farmers who had planted chilli gave up and planted rice instead. Pur-
thermore, disease damaged the chilli crop in 1986 but not in 1985. In 1986
the area planted to chilli was greater than 1985 (0.44 ha versus 0.29 ha)
because farmers did not have to share their allotment with a bethma partner
as in 1985. Finally, the price received for chilli was lower in 1986 which,
along with the lower yields, contributed to much lower returms to farm re-
sources. In 1986 the Cooperative Wholesale EBstablishment (CWE) graded chilli
and rejected sub-standard produce. Many farmers sold their chilli to private
traders who paid a lower price but bought all chilli offered.

Given the much greater profitability of non-rice crope (and particularly
of chilli}, the question arises as to why some farmers chose to produce rice.
One answer to this question relates the crop grown to the soil drainage con-
ditions. In Dewahuwa for 1985, OFC were planted on more than 96 per cent of
the well-drained soils in both seasons (Table 7).

Table 7. Crope planted under different drainage conditions, yala 1985~86,
Dexahuwa. .

Well-drained Intermediate Poorly-draimed
1985 1986 1985 1988 1985 1986

Area of sample farms (ha) 17.2 21.1 28.6 17.0 8.0 15.1
Area planted to rice (%) 1.7 3.7 30.5 28.4 60.0 43.2
Area planted to OFC (¥X) 98.3 96.3 69.5 171.6 40.0 56.8
Chilli (%) 52.9 28.4 28.1 25.4 26.3 10.0
Green gram (%) 37.3 31.8 30.5 29.4 7.5 23.9
Soybean (%) 8.1 36.2 10.9 16.8 6.2 22.9

In 1985, OFC were planted on 40 per cent of the poorly-drained soils in the
sample, and on 56 per cent in 1886. About 70 per cent in the intermediate
drainage category were planted to OFC in both years. Rice was grownm on a
smaller percentage of each drainage category in Desmhuwa than Kalankuttiya,
which is likely due to the water delivery schedule. In Dewahuwa, the plan
called for farmers to receive water once in ten days; in Kalankuttiya once in
seven. The data from Halankuttiya in 1985 support the conclusion concerning
the importance of soil drainage conditions in farmers’ cropping decisions,
and the correlation of crops with drainage class is more extreme than that in
Dewahuwa. Over 90 per cent of the well-drained soils but none of the poorly-
drained soils were planted to chilli (Table 8).
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Table 8. Crope planted under different drainage conditions, yala 1985-86, ..

Well-drained Intermediate Poorly-drained. .
1985 1986 - 1985 1986 - .1985 1986 .-

Avea of sample farms (ha) 22.6 39.1 18.9 31.0 8,1 3.5
Area ' planted to rice (X) 6.7 28.9 6€8.8 69.1 ,100.0  89.7 -
‘Avos‘planted to chilli (X)  93.3 71.1 31.2 309 0. 103 .

_«f‘: ~ Chilli production requires a much higher cash out.laythnn does rice. .
Average cash production costs per hectare for chilli are wore than twice that

for rice (Tables 9 and 10), while the cash production coasts of green gram and

2

an are approximately the same as for rice. :

Table 9. Average cash production costs (in Rupees per hectare)} for yala
mcmpe, Dewmhuva, 1985-86. s SR

Green Soy-

Item Rice Chilli Ratiot gram Ratio? = beans . - Ratiot
1985 yala

Fertilizer 701 1626 2.3 50 0.1 183 0.2
Pest & herb 153 1325 8.7 764 5.0 229 1.5
Seeds 0 158 - 488 - 532 -
Bquipments 1,446 1201 0.8 672 0.5 775 0.5
Iabor# 916 3949 4.3 1526 1.7 1163 1.3
Land Tent 445 127 0.3 352 0.8 380 0.9
Water cost3x O 2.7 - 0 - 0 -
mma 3661 . 8389 2.3 3852 1.1 .:323%... . 0.9
ssErdtzs==x === mmsoasmEToERRITEIS sx==zx EETE=ESSIDESESS
1986 ‘yala R I
Pertilizer 788 2023 2.6 40 0.05 147-. . 0.2
.Pest & herb 181 2580 14.3 1053 5.8 . 381 - 2.1
Seeds 57 444 7.8 740 13.0 618 10.8
Equipment* 1234 1125 0.9 1043 0.8 160 0.1
Labors 1345 6258 4.7 2356 1.8 2462 - 1.8.
Land rent 734 580 0.8 450 0.6 330 0.4
Water costkx . T 78 11.1 H - =0 -
Tot&ls 4346 13088 3.0 5682 1.3 - 4098 . - 0.9

UUS$1.00 = Re28.00; 1Chilli to rice, tGreen gram to rioce; ?Soybean to rice; . .
‘$Equipment and lsbor were hired; ¥fincludes payment for extra water issue in
“Bonié cases and cost of pumping from drainage channels. Water costs do.not ..
jnolude the O3M fee of Rs 250/ha, which none of the sample: farmers reported
having paid. ST
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Table 10. Average cash production costs (in Rupees per hectare) for yala
season crops, Kalankuttiya, 1985-86.

1985 1986
Ttem Rice Chilli  Ratio Rice Chilli  Ratio
Fert & pest 737 2287 3.1 804 2048 2.5
Herbicide 346 2317 6.7 420 2196 5.2
Seeds 219 583 2.7 67 548 8.2
Equipment# 1877 1755 0.9 1856 1358 0.7
Labor# 1139 4917 4.3 1432 4835 3.4
Land rent 899 961 1.1 560 520 0.9
Totals 5217 12820 2.5 5139 11505 2.2

US$1.00 = Re28.00; Ratio = chilli to rice; *Equipment and labor were hired.

The higher cost of producing chilli is mainly due to greater use of fertili-
zers, pesticides, and hired labor. Deapite this, the average size holding
planted to chilli is not significantly different from that planted to other
crope. This suggests that soil and related water management constraints were
more important in the choice of crop than were credit or risk comstraints
associated with the higher cost of producing chilli.

The effects of location were analyzed by dividing the distributary units
into head and tail sections. In Kalankuttiya in 1985, no differences in
chilli yields were observed between farmers served by field channela located
at the head of the distributary units as opposed to those located at the
tails. For rice, however, significant yield differences were observed in the
cases of two of the three distributary units (Tables 11 and 12).

Table 11. Crop yields (in kilograms per hectare) in head and tail portions
of distributary channels, yala 1985-86, Kalankuttiya.

Distributary Head Tail

channel 1985 1986 1985 1986

Rice 306 D2 2500 2890 2850 2970
305 D3 2520% 2840 950 2040

305 D4 3780% 3100 1720 3320

305 D4 3720 3420

305 P2 3570 2060

Chilli 305 D2 1730 1190 2110 970
305 D3 1740 1120 1530 1200

305 D4 1820 1200% 1980 340

306 D4 870 690

307 D2 810 840

* Row sample means are significantly different at the 0.05 probability level.
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'i'nbléim. Water deliveries (in millimeters per hectare) to. distributary
channels, and rice yields (mkxlogxmperheetare)inheaduﬁtaﬂpon—
tims of these channels, yala 1985, Kalankuttiya.

seoondary channel Water delivery Rice yield i
D2 | 1604 2500 2880 .
D3 1151 25208 0508 ..
M 1298 o 3780% .. 1720% .

mowseqale means are significantly different at the 0.05 mblbihtylevah

‘l‘he pnsitive relationship shown in Table 12 between the mter dalimries at :
the'heéd of the distributary channel and rice yields in the tail portions ...
.stunests that differences in water supply may have caused these differenoes

- The .charmel with no significant difference in yields between the head and
taiié«% (D2) received the largest amount of water due to a leaking heed-.:
gate:’!'In Dewahuwa, also in 1985, rice yields in head end plots were: simifa.-
caiitly higher than those in tail end plots (Table 13). There was:no: simiﬂn
m ﬂiﬂffererne in OFC yields between head and tail plots. m,

Tahle 13. Yields (in kilograms per hectare) in head and tail ptrtims of the

diﬁiiri‘lmtary chamels in Devahuwa. e
L 1985 1986 . 1986 I;QM: ,_
Rice 17698 2282 59.33{“1.'27 s, .
Chilli 973 1122 761 946
Green gram 657 794 831 877

_ seﬁean : 1518 1848 --1188 .. 1868 =

_x‘s_iim._ﬂqapt.ly different at 0.05 probebility level.

: hese results suggest that when irrigation water deliveries are sched-.
ulea%o asupport the produstion of upland crops such as: chilli, a farmer with

ad soils in the tail end of the secondary may face severe prob-
witi-- Becausse of poorly drained soil and generally poor water control, he is
- unabl¥ to successfully grow chilli. At the same time, ‘the amount of water he
-reo@ﬁies is -severely inadequate for rice. :

i he 1985 data for rice cultivation in Kalankuttiya showed that compared:
wiﬁwﬁhe rest of the sample farmers, the farmers in the two tail sections
wb'e yields were significantly lower used less purchased inputs of fertili-
gerand peaticides. These same farmers, however, spent more on hired equip-
et for land preparation (Table 14). These findings are consistent with a
stmtﬂty of reducing cash outlays in order to reduce the risk of- finnmial
: g, “The ‘greater amount spent for hired equipment for lmd PISPAT iﬁn
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Table 14. Cost and returns (in Rupees per hectare) for rice production on
sample farms in the tail portion of distributary channels D3 and D4 compared
with all other sample farmers, yala 1985, Kalankuttiya.

Sample farme All other farms

Fertilizer 186%%% 937422
Pegticide and herbicide 541xx 451%%%
Hired equipment 2365%%% 1701%%%
Seeds and seedlings 397%x% 154%%x%
Payments for water 30 46
Hired labor excluding harvest 373 524
Hired labor for harvest 448x% T32%
Land rental 10156 859
Total cash costs 4868 5404
Gross returns 5667%xx 10128%xx
Net returns to family resources (US$/ha) 799%%% 4T725%%%
Net returns to family labor {(US$/man-day) 9%x 803%%

US$1.00 = Rs28.00; row sample means are significantly different at the
following probebility levels: £ = 0.1, *x = 0.05, and *x% = 0,01.

probably reflects the difficulties that these farmers face in achieving
timely land preparation. Delays in water issues may force them either to
‘begin land preparation under somewhat dry conditions (in which case the
amount of power needed would be greater)} or to complete land preparation in a
shorter time than available to farmers with more favorable water conditions.

These findings indicate that because of reduced input levels, the reduc-
tion in yield associated with unmfavorable water conditions may be consider-
ably greater than the amount that would be attributable to the physiological
impact of water stress alone. They also indicate that in spite of reduced
chemical input use, a farmer's total cash outlay may not be significantly
below that of a farmer with favorable water conditions. The net result of
these conditions is very low returns to the farmer’'s resources (Table 14).

In 1986 yala in Kalankuttiya, there was no significant differemce be-
tween yields at the head and tail for rice. For one D-channel, chilli yields
were significantly different between head and tail end plots. In the same
season in Dewnhuwa there was no significant difference in yields at the head
and for any of the crops. This may be due to the fact that more water was
supplied in 1986 than in 1985,

INSTTTUTIONAL ASPECTS OF CROP DECISIONS?

In both Dewshuwa and Kalankuttiya, farwmers prefer to grow a non-rice
crop during yala and most commonly chilli. Rice is grosm not so much by
choice, as by (perceived) necessity. The primary reason that farmers prefer
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to W_ .chilli ia the high guaranteed cosmodity price of Ra: 2692871_‘!-5
fi‘that some ‘farmers do not grow chilli involve a:complex: bf
fmtora (e.g., soil types and water availability) as. well’gs:econos :?T:M

institutional factors, of which the following appear to be ilportmt' finan-

cinigidhd: oredit," 1abor availability, land tenure, and farners’ hmledge of
waber assues

Al"ber soil and water, credit appears to be the amgle mﬂtsw
: detemmant in farmers’ crop decisions. To finance the yala: orop;farmers
~ depend upon the sales of their maha rice; otherwise they st ‘setlopedit. i
they have no other source of income. Since yala begins: et af%ﬂn? Sin-
hala New Year (April), farmers are often short of cash. And e B ﬂood;{_
portim ‘of the maha crop goes for the family’s subsistence- needs, there . is '
not normelly enough left over to finance all the inputs needad for yala.
 Bank--credit is often problematic because so many farmers have defmﬂ.ted on.
previcid Joans. During 1986 yala, additional credit was mde awﬂ.ﬁle but
' generﬂl‘y 4his happened after crop decisions had been lntiaa = s

Pbst farmers must rely on private credit or thnvd party fiminc for. at.
least some of ‘their inputs. The prohibitive interest ratesion jrd 1'& lm
(20 per cent/month is typical) induce cash-poor landowners "to: w0y :
1and and/or enter into sharecropping arrangements whereby inputs’ are pai.d
though a third party. In Dewahuwa, nearly one third of the smple opera.t.ors
" vere farming mortgaged land; another third were. farming - ubder sharecry :
(ands) “contracts (Bulankulame 1986). Farmers who are using outeid
have &xtra incentive; as well as the means, to pay for the ing
for ¢iilli cultivation. Farmers who rely upon hcmsehold% BacAY
oﬁi«ﬁr hand, may be more likely to opt for rice.t -

E W‘Amlnbility

W&ﬂhmon]ymxe;nrtofthenholdmgsbecausethwfr Y
plant ‘the entire area to such an expensive crop. Where . landhom ara
amall (as in the case of a large family sharing a single 2.5 acre allotlent
] "Mmli H), neither labor nor credit is a binding constraint;:mml there
44 incentive to gain maximum profit from a small area. - 'ﬂle ?
'mﬁ&bechilh.- S

i wm

B sél.abor cormt.raints in Kalsnkuttiya were more: acut.e duruﬁ 'yaJa 1986 ttqp
1985 because of the alternating bethma practice from year toiyear, : During...

yala 1985 only half the command area of each distributary channel was u'rm- '

. ted and the land was shared equitably among all farmerswitheachmrcul«-
tivating 50 per cent of his normal area. The: labor supplyves actively::
doubled within each distributary command area as a result. Bethj d:.vi.siou
weré ot <in effect during 1986 yala. That the difference in.le milabil—-
ﬁ ity Bétween the two yala seasons is not more pronounced in the-velative .

o ttions :of land cultivated in chilli (55 per cent .in.1985: vm 51 m
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cent in 1986) may be due to mutually compensating factors. The excellent
1985 chilli harvest and high support price may have outweighed the labor
shortage in farmers’ crop decisions, even at the coat of higher wage rates.

Land Tetnwre

Farmers who leased-in land during yala paid about 50 per cent/hectare
more for well-drained land than for poorly-drained land, reflecting the
greater value of non-rice crops. At the same time, having paid a higher
rent, the farmer had an incentive to recover higs costs through a high income
crop such as chilli. The location of the plot can also be important. In
Dewahuwwm, where bethma divisions are practiced every yala, those farmers who
are allocated temporary plots far away from their own fields seem to be more
likely to grow rice than are those who cultivate in their usual locations.
The reason would be to minimize the need to visit their fields: rice can grow
with relatively little attention, while chilli must be looked after closely.

Knowledge of Water Issues

Farmers who anticipate water probleme are unlikely to grow either rice
or chilli; instead, they would select short-duration varieties of non-rice
crops like soybean or green gram. As a result, farmsers who normally culti-
vate in the tail end or who have been given a tail end bethma allotment, are
more likely to rent-out their land during yala. Because of the many factors
involved in farmers’ crop decisions, there is a tendency to wait until the
lagt minute, or even later, to decide. One farmer who was growing six dif-
ferent crops, including chilli and rice, reported that his original intention
was to grow only chilli. Due to heavy raina, however, his chilli crop needed
replanting. With neither enough time to grow another chilli mursery, nor
finances to purchase chilli plants, he planted green gram, cowpea, onion, and
vegetables to replace the dameged crop. Another farmer who had decided to
grow chilli instead of rice changed his mind after heavy rain waterlogged his
fields; he switched back to rice.

One factor with regard to farmers’ willingness to grow diversified crope
is their level of knowledge about cultivation. In Dewahisa nearly all far-
mers are involved in some rain—fed agriculture, either in chena cultivation
(usually encroached)} or in their 1.2 ha house plota. Their experience in
growing non-rice crops in these plots can be readily tranaferred to irrigated
conditions, albeit with some technical advice. The function of extension
agents is to provide information about market prices and optimal input use;
the basic cultivation practices are already well understood by the majority
of farmers. In Mahaweli, most farmers are not engaged in rain-fed farming,
and this may help explain why they are more single-minded about chilli as
nearly the only non-rice crop; promoting different crops through extemsion
might result in a further expansion of non-rice cultivation.

1. Members of the ITMI Crop Diversification Group include S.M. Miranda, E.
Martin, and D.G. Groenfeldt. Their assistance is much appreciated.
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3iters to "other field crope,™ such as chilll, green grem; 6

Thé ' "Stionship between financing and crop aelectim,
roniEl %nﬁhips, #i11°be tested as the 1985 yala data are:

8’ wlmtmledze Lealie M. Smll’s oontrihltion tﬂ ;
' jiic research from Apml 1986 to -Abgust lm 1oy
wiledge the omtrihztmns of IIMI's field research staff P.B..
‘Dias, H.M. He-akmara. and K.A. Hemekeerthi for:théir

_ :."‘-Smrath. 1986. Social aspeota of watir manhygemes
leBEl% in Dewahm and Mahaweli H—-Z maoéﬁ Prob

| -Iﬂf&mtioml Irrigation Management Institute, umemtmma. by

48y of Finance snd Planning. 1984, National mmnm,n *
tor ; ,750010&!30 Sri Lanka. -
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