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INTRODUCTION

The research.described in this paper consist research’
highlight of the total research activity for cropping'systems
in CRIA including research activities that has been done,

being done and needs to be done in the near future.

The research was started in 1973 in Indramayu and Lampung
from funds rout1ne1y budgeted for Cropping Systems by CRIA,
Supplemental fund1ng was received from the International
Dereloﬁment Research Center of Canada through IRRI in 1975
for initial two year period. The expaded activities that
reaalted from the additional funding has been of great value.

We have been.able to increase the number of research sites

within each targe ;area"from one up to three. Funds for an
‘annual workshop; short term training in Indonesia and at IRRI
and degree training have provided the environment and the

| leyelfdfutééhﬁiéﬁi*eXpertise nceded for’good research;
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area the activities include identification and quantification
of problems or possibilities, evaluation of new technology in
the field, pre production testing (pre BIMAS testing) and

transfer of technology tc new target areas as shown in Diagram 1.

At each step the Extension Service is involved. Usually
the research phase lasts for three years and the involvement
of the Extcnsion Service and other provincial Services increase
each year. In this way the interface between CRIA ané Extension
as well as Extension and farmers is increased and the involve-
.ment of the prov1nc1a1 planning Agency (BAPPEDA). BAPPEDA
vtogether w1th;the Agrlcultural Extension Service seems to
contr1bute a blg role eSperlally for strengthening and
fac111tate as well as supporting the production program after

a package productlonrtechnolopy has been obtained. CRIA’

targeted 1nduts ends W1th the implementation phase. But of

course. the rout 3 support cont1nues.
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Diagram 1. Time phase and work load for cropping systems
research 1n Target Areas.
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year are planted on 50% of this land. From our research

in Indramayu it has been shown that except for two years
with a long wet scason the yield of the second ric; crop

is reduced because of insufficient water in the partially
irrigated areas with less than 9 months of irrigation

water. This has been particularly true if the rice varieties
used nceded more than 120 days to mature. The data show
the potential for two good rice crop yields and a légume
crop in one year, For these irrigated arcas totalling

more than 3.94 million hectares enough rice could be pro-
duced to meet most of the Indonesia need. Preliminary
research results for 1977-78 showed that IR-36 followed by
IR-36 produced average yields of 6.8 tons/ha and 5.7 tons/ha
within 240 days for the first and second rice crops, res-
pectively. Furthermore there was sufficient time and water
for a soybean crop after either one of two rice crops.
Taking into account losses from insects and diseases and the
amownt of land that is presently dduble cropped the average
yield of rice should exceed 4 tons/ha for 6.6 million hectares
of crop harvest land. This would result in a total rice
~production of 26.4 million tons of gabah or 17.55 tons of
be;as. Baééd qn alper capita consumption of 120 kg this

fjs enough riée‘fdfx145 million people. The average yield of
‘soybean should_beiﬁf least 0.7 ton/ha for 3.94 million
hectarcs of landffo give a total of 2.76 million tons.

Based on a minimum daily requirement of 55 gm per day this



yield of soybean (35% protein) would provide enough protein
for:approximafely 48.1 million people for one year and could
supply 0.50 million tons of edible oil. The presen£ cooking
0il shortage could be alleviated and there would be sufficient
protein to supplement the starch produced from cassava in

the outer islands and Java. These kinds of data and calcula-
tions raise two very important questions. First of all, are
the basic assumptions true? Seccondly, if the assumpfions are
true, why have the present production programs not produced

the same results?

The best data available for land area in irrigation by
catagories of 10, 7-9, 5-7 months, indicate that there are
approxihat@&y 4 million hectares of irrigated land in Indo-
nesia. The exact breakdown of water availability by months
is not available. But from our research in Indramayu and
other places, we believe that the technolégy is available
to grow two rice crops per year. Furchermore, we beliecve
that in these irrigated and partially irrigated areas where
considerable water controi exists (for irrigation and drainage)

a legume crop such as soybean (preferably soybean) could be

grown after tyg §r9p; f iite. And this cropping pattern can
;maintaih_gggﬁ@d;ﬁ&f}fﬁéfiiiity, by having legume in the
‘rotation.

" The second Qﬁéétioh is'mbré'difficult to answer.
Until 1977 we did not have a high yielding early maturing

rice variety like TR-36. Pelita which is a vigorous high
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yielding variety with high quality takes about 140 days to
mature. Consequently, manyltimes the second crop hés yielded
only about one fourth of that of the first crop because of
water stress during the flowering stage. ' This helps explain
the fact that the average yield per he<:tare for all of
Indonesimn is about half the potential yield. The rate of
fa11ure of the second crop in the non irrigated and ralnfed
areas is, of course, much higher. The availability of
additional power to facilitate land preparation (to minimize
the drudgery associated with rapid and timely land preparation
only) and turn around time must be given some consideration.
Presently, there appeavrs to be no need for additional power
'for planting, weeding and harvesting. But;'we.fecl additional
power for land preparation is needed and will in the long

run increase the need for an acceptable forms of labor (for
example, harvesting by women, older men and children) for
those who need it most by making it easier to grow extra

CTOpS.

There are other factors involved which are much mére
'difficult»to solve than fitting rice varieties to water
_‘évailability and providing new sources of power. In order
to have a concentrated production program for the irrigated
areas certain organizational arrangements must be simplified.

and strengthened. The 1rr;gat1on water ‘must’ start and

.,!:

“terminate within a- un1t are_ d7prcparat1on,

 planting and harvestlng operatlons for the‘;rop sequence
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agreed upon. Agricultural extension, irrigation and local
government officials must work closeiy together with the
farmers in a specific irrigation and agro-climatic ﬁnit of a
hanageable size. Credit and material inputs (including sced)
must be available on time. These conditions are not new and
the present BIMAS program covers many of the séme points.

But new technology and effective leadership within a'prodﬁct-
jon complex must be combined with guarantéed markets in

order to implement such a program.

Central Lampung. This areca represents of the rainfed upland

areas with red-yellow podzolic soils infested with alang-

dlang and the partially irrigated soils of the same origin.

The productive capacity of these soils has been seriously

questloned by many agricultural sc1entlsts In fact they

| have been described as alang-alang (Imperata cylindrica)

ldlnf”;ted waste lands. There are constraints to production

,such as~1ow 1nher9pt soil fertility, exessive drainage and

1ow pH ,'But on the positive side there are several assets.

J_The ralnfall and distribution are very good for year around

»crop productlon. Rainfall exceeds 200 mm monthly for 6 months

 and§100 mm\for 3 months. The remaining 3 months are drier

l but the Vérage rainfall in only a little less than 100 mm.

l\Slncé,theJ501ls are well dralned the heavy rains dur1ng the

’sedson do not inhibit uoland crops production. Run-off

f‘problums are n1n1mlzed by the rapid infiltration of rain



water. Conscquently, the soils are leached and acid. But
fortunately the soils do not contain excessive levels of
aluminum. There is sufficient clay and organic matter to
hold applied nutrients but fixation of phosphorus is not

a problem. Insect problems (seedling maggots etc.) usually
associated with upland crops can be eliminated with systematic‘
insecticides. Consequently, these soils can be highly
productive if managed properly. Fertilizers and insecticides
sre absolutely necessary but in amounts comparable to those

used on rice on Java on some of the best agricultural land

in the world.

Research has beeh conducted for 4 years in these areas.
During this timé there have béen years with virtually no
dry season and years in which there was practically no rgin
in May, Jﬁne and July. In a sequence of Upland rice+Corn/
Cassava/Peanut-Rice bean have had no trouble growing upland
rice plus corn intercropped with cassava. The peanﬁts
interplanted in the cassava grew well even in the driest
years but sometimes were severely damagsd by pod borers.
There was difficulty in establishing a stand of cowpea or

: R
ricebean after the peanut ).

From these results and our f1e1d observations we feel

: ; fig
Systems Research Indnmayu and Lampung 1976-1977.



legumes and rice can actually increase the fertility of

these soils.

The crop arrangements and relative proportions of
"individual crops within. a cropping pattern shouldvdepcnd upon
‘available markets and the farmers preference. It is also
important to note the highly profitable nature of cassava in
this pattern. This was due to the low cost of production as
well as to the high productivity of cassava. Rice also can
be very profitable. But at present we still have problems

with rice blast,

Limited power and markets are presently the major
constraints to agricultural devclopment in these areas.
Animais seems to be the most logical power source for several
reesons. They not only provide power for mom land cultivation
'buf‘eiso provide a means of utilizing the land in a productive
but conservative manner. A forage grass-legume mixture for
pagture grown in one part of the farmers field would provide

a balanced animal diet, protect the soil and ultimately

prnv1de the manure nceded for the land to be used for food

crop productlon. Also animals offer an alternat1ve‘to‘the

5trad1t10ﬂa1 dependence upon food crops as the. pr1nc1p1

°sourceeof;food and income. They represcnt a h1gher valued

far lof agr1cu1tura1 production and hopefully promote a‘

ih;gherestaqdardvof living.



RESEARCH PROGRAM IN SHORT COMING

Irrigated areas

Lowland rice based cropping pattern in several catagories
of irrigation water availability will be exten-2d to the area
surroonding Indramayu covering 4 kabupatens. These areas are
influenced by Jatiluhur irrigation system and covering moro_
than 250,000 hectares of land. These activities aro budgoted
by Sukamandi agricultural research as a part of the whole-
agricultural development scheme for Jatiluhur irrigation
systems. Component technology for each crop commodity will
back stop the cropplng pattern suitable for these area und

prOJected toward su1tab1encropp1ng and farming systems to

increase in- food productlon as well as farmer's income. The

productlon pro'ram ie a systems approach program to

obtalnf_ suitable,Noffqo;}ve and profitable farming systems.

~ Rainfed areas’
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of income growth and wélfare gains betwcen farmers in the
irrigated lands and the majority of lands were dependent on
rainfall. An approach on a wide front is needed, cov%ring .
research, training, demonstration and developmenf projects.
The need for crop live saving rescarch and the efficient use
of fertilizers will be emphasized in this areca. We rqaffirmed
the development of rainfed agriculture, with special emphasis
on appropriate cropping systems and soil management, ;s one of
the pfiority areas, since it affects at least 60% of the arable
land in Indonesia. "The scope of rainfed areas should be
extended to include not only high rainfall humid arcas like
Lampﬁng bqt also low rainfall areas. For increasing and
stabilizing agricultural production in rainfed areas, the
research will be projected, among $thers, (a) analysis of

: hydro-meteorological and ecological factors for designing and .

select1on of cropplng systems, (b) selection for kind of crops

su1table to thes’ area and breed1ng of ‘high yielding varieties

su1tab1e for ra1 fed areas, partlcularly upland rice and seed

productlon andvd1str1butlon of identified crops and varieties,

(e) fuller

(d) mlxed farming:in egratlng crops and 11vestock

Pro;ectlng for 1ncre351n"y1e1d stab111ty rather than record
& ylelds is the goal that small»;ncreases over large areas make

‘a more s1gn1f1cant contr1but10n than hlgh y1e1ds on a few farms,
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and that there should be a shift in emphasis from the individu-

al crops to the environment and systems it has generated.

Under the development of ncw technology ir should be
emﬁhasized particularly (a) development of flexible approaches
to crop production with the aim of increasing yield stability
(b) identification of critical inputs rather than adoption
of an unselective '"Package' approach (c) improvement of food
legumes, oil seed and vegetable crops by fitting them into
farming system of the staple cereals (d) increasing efficiency
of fertilizers and complementary sources of plant nutrient,

(e) breeding for varieties to suit "non-ideal" conditions
(f) improved seced technelogy and seed supply and simple local
seed storage at the farm and village level (g) integrated
approach on land menagement techniques, farming systems and
small farm mechanization (h) food technology and simple food
preservatioh to stabilize food supply, (i) to identify major

causes‘for low crop productivity in rainfed arcas.

ImprOVerarm equipment and power

Unfortunately, it is d1ff1cult to cultlvate”one hectare of

land by hand labor from the family. Add1t1ona1 er. smeded

'Thls is. true based on our observatlon for land preparatlon 1n

_2 hectares;o‘;e’ Aﬁrrom our studies and observation it appears

a farmer has d1ff1cu1ty in u51ng rnuch more than one half hectare
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.the first year after opening land. Gradually more land can be
opéned and used, but not more than one hectare can be cultivated
and this is due to a lack of sufficient power for land cultiva-

‘tion, and this remains a constraint.

There appear to be several alternative ways of solving
this problem. Traditionally the farmers interplant coconut,
palm, clove, coffee‘and tree fruit crops in the food crops.
They can reduce and spread out labor and .open more land. They
derive some income from the perennial crops. These crops
provide-srability but are not highly productive if compared to
food crops. Most important, they do not supply enough food

,for the famlly The labor requircmcnt~has been reduced and

more evenly dlstr1buted S0 that mo efland can be used.

_ThlS approach has been descrlbﬂ

cropplng systems.

manure.‘ Introductlon of the cow 1nto the farnlng system o
permlts more eff1C1ent use of the farmers resources with a
minimum of capltal 1nputs. A stable and productlve farmlng

Operatlon can result and thefsystem W111 be more stable 1n

anount'to seii
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Mechanization through the use of hand tractors for power

is an alternatlve solutlon. In some 1nst'nc"s the farmcrs may

not want an an1ma1 ;,They may not-like to work W1th anlmals

nor have the tlm\- fA tractor might be more eff1c1ent parti-

cularly, if- the,fa mer has an off farm J“b for some supplemental

income.

We need to‘etudy alternatlve so rcesiof power 1n real

fE, SN
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