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INTRODUCT ION

Densely populated watersheds such as those on Java, Bali and Madura
present unique problems for soil and water stabilization and agricultural
development. Population densities of 600 to 1000 persons/km2 within the
major watersheds in Java are commcn with less than 25% of the land under
forest and/or permanent vegetation cover. The intense cultivation of the
land under poor soil and water conservation practices, in a tropical
environment where precipitation ranges from 1500 to well over 3000
mm/year, is causing a rapid degration of the base resources such as soil
and water. Considering that about 3.4 million metric tons of foodstuffs
were imported in 1982 to fTeed the presznt population and that within the
next 30 years the population in these islanus is going to double {present
population of Java is 91 millions), conservation of soil and water

resources is imperative for the well being of the country. Other

*  This paper was presented at th2 “"Second International Conference on
Soil Erosion and Conservation"” at Honolulu on January 16 - 22, 1983.
The thoughts expressed in this paper are those of the authors, and not
necessarily those of USAID,
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consequences of pcor soil and water conservation practices, such as
floods, tow water-forwirrigation.during the»dry.seasdn, sedimentation of
irrigetion systems and hydroelectric dams, etc., are well known to the

people of Java, Bali and Madura.

PROBLEM IDENTIFICATION

Source of Soil Erosion and Water Run-off

The major source of sediments and water run-off are the 1ands with
moderate to steep slopes; howevnr, even gentle slopes where tne ]and is
aenuded of vegetat1on can be maJor sources of erosion. 1In the tropical
climate of Java Bali and Madura, hen a cleaw -cut forest harvest takes
.place, the 5011 eros1on and water run off is m1n1ma] because after the
f1rst showers the ground will be covered w1tn grass, weeds and n°w shrubs
that will stab111ze th° s]opes 'The maJor source of so11 eros1on and
water run-off are the farmers f1e]ds wnere no grass or weeds are, a]]owed
to orow to avo1d compet1t1on for nutrlents‘xno1sture and sun ]1dht to the
grow1ng crops. W1th estate crops such es rubber, clovt, a11 coffoc th°
]and is usualiy well protected from erosion by legumes or arass/wesd cover
among the trees. Only the areas adjacent to each individual tree are free
o7 vegetation and these areas are u,ua 1y protected from tho rain-drop
impact by the iree canopy. Road futs 1nd steep emJankments borderlng
roads and narrow valley paddy fields are also souvces of soil erosion
Thus ne can conclurce that the'major.sguree:gﬁ“soil erosidn.end %;ter?

run-off are the dry land farms in the sloping areas of the watershed.
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The Dryland Farms

The major concern should be the upland rainfed areas, which will
hereafter be referred to as "dryland farms" because in addition to the
soil erosion, sediment and water run-off, the rich productive topsoil,
where most of the plant nutrients are located, is being lost. The basic
problems seem to be the same regardless of the areas; these are:

a) Soil erosion caused by dryland farming under pcor conservatiun

practices,

b). Low productivity of the dryland. farms which forces the farmers to

expand their operation and neglect s0°1 conservation,

c) Poor land use and farm planning;-

d) Lack of technical advice and programs to help the dryland farmers,

e) Lack of off-farm job opportunities for the growing labor force and

thus increasing population pressures on the. land.
. The degree of s0il erosion taking place in the:dryland farms is
reiated to the following factors: vegetative cover, slope, length of

slope, amount of precipitation, intensity and duration of storms, and soil

typea.

Ine Soil and Water Erosion Process

The raindrop impact on the soil breaks the soil aggregates thus
leaving the soil in a dispersed condition. The fine soil particles then
will clog the soil pore spaces which in turn will decrease the soil water
infiltration. The erosion resulting from detachment and transportation of
soil due to the kinetic energy.disscipated when raindrops hit the soil
surface is called splash erosion. The detachment and movement cf the fine

soil particles into the cracks and pores of the so011 surface and puddling
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(O the soil structure by. beating action of the rain is called puddle
erosion. These are the preliminary steps to sheet .erosion which is the
detachment and removal of this sheets of topsoil without appreciable
turbulent movement or flow. Tne surface flow will cause ‘the_channeling
action type of erosionm like rilly.gully and ‘streanm: depending on the amount
of soil detached and-removed from céncentrated bands. *Thi$ process
includes detachment due to rolling, Tifting, and abrading as well as
transport. The erodibility varies:aceorrding to the s0il type. Terrain
modification by building:bench.térraces with the proper Wdte?'dut]efs;
waterways and vegetative 'stabilization caf reduce s0il erosion to a

minimum.

_EARMER CONSTRAINTS:

The main constraint to full development of potential resources at the
farm 1eve]risuthe?lack'of»capitalw'.Most‘of’thé“fa?mérs, especially on
dryland farms, are presently living. at subsitance }evél1si  ‘Thus they are
incapable of saving enough capital to procure the minimum: input
requirements for improving their farming system production (crops, ‘trees,
livestock, fish ponds,.etc.}g Credit. to the farmers can'only be effective
whep the income pqtential,from‘their:farms, tesides: ¢dvering -their minimum
living standards, provides them with some savings.” These éavings then can
be used to pay their loans and interest. Thus if tne' fiHn income cainot
provide minimum living standards tothe:farmer; it w311hbéAprécticaj1y
impossible to have a self sufficient system, and the Governmentlw111 have
to keep providing subsidized loans and other measures to improve farm
income. It is unrealistic to expect a farmer after he sells his crop to

repay his credit when he does not have a comfortable chair to sit on at
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home after .he finishes his long working-day, or a decent shirt and shies

for that special day when he goes to. town.

Irrjgation Terraces-Versus Oryland Terraces '

When water is.available for'irrigation, regardles: of how steep the
slopes, farmers do not hesitate to build magnificent terraces thfoughoUt
the mountain side. These irrigated terraces are practically perfééf;
providing a very stable slope with minimum soil erosion. These farmers
bui]t.their own terraces without any government subsidy or even any
technical advice, aerial photomaps, topographic maps or any soil surveying
equipment. However, the dryland terraces, many times situated immediate]y
above the practically perfect irrigated terraces, are a complete
catastrophy in the over whelming majority of cases. Dryland.terraces are

poorly built for the following reasons:

a) They are almost. never along the :contour }ine of the E]opes; ‘
b) When they slope down hil1, the water cascades down fram terracs to
terrace;..
c) Wnen they-slope. against the hillside, bécause they are not built
~along the contour, the:water accumulates in the lower points
cascading down hill, cutting guilies as the water trénéports the
s0il down the slopes;
d) They cause excessive run-off because there is nothidg to stop or
slow the water flow to allow maximum infiltration of water into’

the soil.
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I am sure that in many cases the same farmer that built the good |
1rr1gated terrace a]so bu11t the poor dry]and terrace, so obv1ousny the
quest1on is “why" " Farming rice padd1es 1s an old, we]] known pract1ce in
Indonesia and in recent years the Directorate Genera] (0.6.) of Food Crops
and the Aoency for Agricuitural Research and Deve]opment (AARD) havef
accomp]1shed tremendous ach1evements 1ncreas1ng the production output per
unit of land. A]so, it hapoens, that th1s is pract1ca11y the on]v crop
fonmod1ty on wh1ch the D]rectorate Genera] of Food Crops has made a real
attempt to improve product1on. Th1s is certa1n1y for very good reasons
s1nce rice is the staple food of the country and ‘because unt11 1981 about
2.5 million metric tons of rice has been 1mported each year to meet
national requxrements. Therefore the farmer knows that if he had wat
to irrigate his terraces, he could produce at least 2.5 to 3T/ha of"rice.
However, under dryland cond1t1ons he a]so knows that his upland rice

yields W111 be about 0 5T/ha, thus the econom1c return for the level of

effort to build good terraces is lack1ng

Econom1c Cond1t1ons at the Farm level

T
Under 1rr1gated conditions the farmer is sure of at least one and a

ha]f crops of rice per year and if thn water source 15 com1ng from a
technical 1rrlgat1on system, usua];y o to two and & half crops per
year. At a very 10w product1on'1eve} of 3T/ha that means a yearly crop
product1on va]ue of Rp 052 500 to 1, 087 500 per ha. Since on the paddy
fields the .and ho]d1ng 1s about 0. 3 ha per fam11y and since 3T/ha rice
yield requ1res minimum inputs, the income from these farms is
approxamate]y Rp ]6 00 to Rp 27, IOO/nonth Under dry]and farm1ng, on]y
one crop of up]and rice (dry]and r1ce) can be harvested because the '

by )

growing season of ]oca] up]and var1et1os is about 150 days from seed to
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maturity. For irrigated rice the growing season is 90 to 135 days
dependihg.oh the variety planted (IR 36, a common variety planted in
Iridonesia, has a growing seéson of 105 days from seed to maturity). Also
irrigated rice can be started in the seedbed 20—25 days prior to
transplant, this is particularly 1mpor£ant for the second crop.

The average production of upland rice is about 0.5T/ha Qhen
intercropped with cassava and corn, as traditiona]iy done in mosi parts of
cava. The cassava oroduction in’thfs case is about 2T/ha (wet wt.) and
the corn about 0.5T/ha (wet Qt with cob).

The upland rice has many disadvantages compared with the irrigated
rice, for example:

a) The amount and variabi]ity of rainfall are two important

constraints on production of upland rice.

b) Tﬁg—éyéilabi?ity of nutrients is directly related to the moi§ture
confent of the ébi]; thus, under low moisture conditions plant
growth is under stress from lack of nutfients.

c) The weed problems are more severe under dryland conditions if they
are not controlled as is the case in the upland (low vield, low
level of effort).

d) The upland rice is more susceptible to rice blast disease than
irrigated rice.

The second crop in the dryland farms consists of peanuts intercropped
with corn and the cassava planted with the first cropping system (cassava
is harvested about 10 qgnths after planting). However, only 30% to 40% of
the dryland farmers plant a second crop. The second crop yields are about
0.7T/ha (wet wt.) of peanuts and 0.5T/ha (wet wt.) of corn. Thus the
yearly farm income from dryland farms ranges from approximately Rp.222,500

to Rp.442,500/ha. Since the average land holding in the dryland farms is
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about 0.5 Ka per famiTy, the approximite Family ircome from the farm is
Rp.9,270 to Rp.18,437 ‘pei month.
Assumptions:
Giy Fice with hulT'Rp.145/kg
Dry corn grain 46% 'of' et dorn ears
Dry corn grain Rp.250/kg
Dry peanuts 30% of wet harvest wt,
ﬁ?& beandfs Rp.86b/kg:
Wet Cassava Rp.507kg *

.....

Very Tow ' 1evels of 1nputs were cons1dered and gardens or m1nor crops

were 1qnored
Rough average farm monthly 1ncomes are:
Irr1gated farms. (O 3 ha) Rp 2] 700
'Oryland faﬁh§“f0{5‘HHYtRDfT§;853Lr

rSeed Sources and Cred1t Ava11ab1]1ty

1‘,.

very poor. On]y 1rr1gated race var1et1es of ra1r]y gooo qua]1ty edn be
purchdsed at the village level and some improved corn’ Vafieﬁiés i
prdvinéid]'cabita]sgbr'dakarta. The overwhe1m1ng ma30r1ty of the d;}fand
farmers dre still us1ng 1mpure irad1t1ona1 seeds of 1oca1 var1et1es m1th
poor germination and pérformarice.

The cred1t ava11abf11ty. if it is at thne v1lTage level, i5 used by
very few dnyTand farmers ma1n1y because of the reasons prev1ous]y
‘discussed’ undér the TFARMER CONSTKAINTS":5ect1on. As ru]e of ‘thunib, the
subsidized low interest level loans are t1mn consumfhg1énd more d1ff1cu1t
to obtain while high interest loans are very easy to obtain but difficult

to repay.
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Tné urea and:triplé super phosphate fertilizers, however, are.
available practically everywhere at very réaS6nab1e prices because of
Government subsidy. There is no good reason why seeds and other
fertilizers also needed in the drylaﬁd:farms cannot be-made avaiiable by

the Government and also at a subsidized price.

Technology and Experience on DFyland Cultivation

While the rice paddy package of technology is well -developed and is
being rapidly expaﬁded throughout tha country, with the exception of AARD
research efforts no rital practi¢al attempt has yet been made by the
Government to promote dryland farming agriculture.

The dryland farmers in the watershed:are still using archaic
technology because the National Food Crop Extenéibﬁ'System does not, in
reality, reach these farmers but only those engaged in rice paddy
cultivation. Dryland farming systems are also more complex and difficult
to implement than irrigated rice cu]fdré]:pﬁactﬁfési' In.irrigated rice
“producﬁion:a-single package of technoloéy can be ‘u¥ed throughout fhe
country because of the uniform soil cpndjtions*df"the rice paddies’ created
by the reduced state (lack of soil oxigen) of the soil- under flooded
conditions. Only on high‘a1titude areas is a‘;hange in rice Variety,,
tolerant to cold and high altitude environment, required. However, in
dryland farming under each particular environment, the technical cuTtural
practices of each crop need to be retuned to fit the specific soil type,
precipitation, and leve! of nutrients on that specific soil, etc. Thus
plant densities, fertilizers levels and variety recommendations will vary

from cite to site for each specific crop.'
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THE GOVERNMENT CONSTRAINTS

Traditionally rice has been’ the staple food of Indonesian and even in
areas where other crops such as corn are more abundant, as in certain
kabupatens (districts) of Sulawesi, the wealthier population consumed
rice. This fact created problems by labeling corﬁioonsomptioo a poor
people's diet; thus today"soeéial'campaigns,‘orgahized by the Governor of
South Sulawesi, are directed ‘at increasing the corn consumption as a
staple food of that province. 'Due“to the over emphas1zeo use of rice as
the staple food of the naticn, other upland crops, normally grown under
dryland conditions, have been igiiored. This fact has created lack of
knowledge on'crop management and of" sources of seed avatﬁabttity'for
dryldnd crops (palawija). Today the Government is making an effort to
increase the production of up]and crops, but putting the facts in
perspective, the truth is that’ our ]eve] of know]edge of “pa]aw1Ja"'orops
is in its infancy. " The product1on of 'rice is’ reach1ng a p]atnau, wh11e
the population is still 1ncreas1ng, “thus the stap]e food needs té”%ﬁé
diversified to provide adequate food for a]l with a more ba]anced d1et

Tnis also may help to- decrease rite imports; and therefore the emphas1s

is to diversify the agriculturai-system to meet the new goals.
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Research on Farming Systems

Although the Agency and Agr1cu]tura] Research and Deve]opment unc-
the Ministry of Agriculture (MOA) has been doing a tremendous JOb in crop
breeding, adaptat1on and cropplng systems, their task ahead is a A
monumental one. This is espécia]]y true considering the size of the team
of scientists and the magnitude of the goals to be attained. To achieve
full production potential of the 1ahd resohrces and to increase the income
generated from the farm Butput, research is needed to determine the most
appropriate technology package suited for each specific environmental
condition. It is on]y when enough tr1a]s have been conducted under the
different environmental cond1t1ons and so11 types that extrapo]at1on of
recommendations to similar sites can be done W0th a reasonab]e assurance
of success. The rasearch, however, shouid be or1ented to cons1der all the
activities tak1na place at the farm level and thus recomm°ndat10ns should
be offered as a complete package of technology for given farming system.
Oryland farms averaging 0.5 ha ofﬁ1and produce many different commodities;
thehefore, if only the production of'one'of these commodities is improved,
the impact on the farmers' income will be minimal. It is essentia] that
prior to setting up a demonstration for farmers by the extension worker,
enough data are available to him about the specific performances of thouse
Crops; under different levels of inputs and choices of varieties best
adapted to the site type. Applied research is in great demand and at the
present level of staff in the AARD, it will be difficult to provide the

data required.
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- Soil and Water €onservation:

. The rapid deterioration of:Java's, Bali's:and Madura's deep, fertile
soils in the upper watershed is causing floods:.during the rainy season,
Tack of irrigation water during the dry season and tremendous
sedimentation problems in the lower watershed areas. Theqrapjﬁ.}
deterioration of.these watersheds: s not: diie.. just to the population
pressures and the land.use change .frompermanent’ vegetation to
agricultural production.but. ‘to:the fact that:the change in land use took
place without proper soil and’water. conservation practicec  Deforestation
itself does not.cause soil. erosion:but farming without proper soil.and
water conservation will destroy theland.. Itiis unrealistic: to expect to
have the land covered by treés:in-aréas:where .the-poputaticn density is
about 700 persons/km2.and:.farmihg.i§ the:only-source~of ‘income. However,
if the land use planning+is -prdperly done, each.farmer will be able to use
his land to its maximim -potential under iwell managed: conservation
practices. When better sources,of“alternativé“incomé'are‘made’avqilable
1o the farmers, marginal lands of low agricultural productivity can be
changed.to permanent vegetation. land use. Unti] that time comes,
-Compromises need to be made to assist farmers to obtain ‘adequate income
~from their lands while deterioration of the environment is reduced to a
-minimum. As -préviously stated the majority of the land in the watersheds
of these islands is not forest or .government owned land but small, private
dryland farms with- farmers living at subsistance .levels. A formula needs
to be determined to'provide;a satisfactory solution to the problems-faced
by the dryland farmers in the watershed.  In.the section on "FARMER; .
,CONSTRAINTS"-unden‘ﬂlrrigated Terraqes Versus. Dryland Terrace",: I
Adiscussed the rationale of why the dryland terraces are so poorly built.

The conclusion was that low cutput production from the dryland farms, for
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) N e :
many reasons, makes it unprofitable for the farmers to devote much of

! i

* ‘their time to conservation practices. Until this point is fully
‘understood and properly addressed by the government agencies in charge of
soil and water'cbnservatﬁoh, the soil and water erosion problems will

continue as they are today.

Extension

The organization of the extension systen is, perhaps, the major
constraint of the'agficuﬁture deve]obhénf of Qatersheds. Thé extension
program should not be confused with commodity oriented programs. When
farmers in the dryiand farms have such deeréifiéd operations (crops,
forage, ]ivestock,'fish; estate crops, tihber, fuel wood and fruit trees)
it fs-impossib]e'to subb]y an ektensioﬁ specialist for each of these
activities at the férh or farmefs'“grbﬁb:ﬁevelL"The po]yVa]ent concept
(multi-disciplinary) of exténsion Field workers épﬁears to be the onfy
" alternative for the dryland farmers. The polyvalent extension system will
reduire'subject matter specialists (PPS) who will meet periodically Qith
the extension workers (PPL) for backstopping and transfering ﬁew |
‘techniques. This, to some extent, is taking place in the Rural Extension
Centers (KEC), especially 1in rice paddy field cultivation. The ratié of
PPLs to area of land is 1 PPL per 600 to 1000 ha (in most cases 1 PPL/800
ha). However, that is only in paddy field areas;'in my experience, I am
unaware of a PPL assigned to 600-1000 ha of dryland. Although 30% to 40%
of the PPLs may have attended the 1 1/24month training course in the
po]yvaient concept, oh]y‘PPS's from the Directorate General of Food Crops
backstop the RECS. Thus the polyvalent extension system. in rea]ity,'is
only food crop related. Again, I believe this is all part of the |

confusion between an extension program and a commodity oriented program.
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The question arises‘asgtovwhethergmheqextgnsiomycapabilitiesashould be
under the DG Food Crops, when in many instances livestock, estate crops or
fisheries are -much;more important activifies than.those of food crops.
This suggests that the system might be more efficient if the Agency for
Extension-were.responsible for-bringing to.the: farmers the latest
technology and methods to upgrade the rural community rather than the
"Food ‘Grop"-commodity:oriented program. The PPL. is the link between the
peoplié of-the.community;: and the technical agencies or program that the
Government believes:to be appropriate to: implement. -The RECS then become
the centers for dissemination! of:techniques:in. ryral development subjects
such as crops,. livestock;: fisheries,.bealth: and, home economics.
Obviously the  PPLs: and: also: the; communiity: 1eaders: will depend on PPSs. from
the respective-Binasés (Gevernmenti Of fices): tosdevelop plans and
strategies and-provide:the techniques: for: the:specific program under
consideration. Therefore it appear$sinefficientoto have commupity
centers, as are now tie RECs, under a coﬁmodity line agency, food Crops
(Dinas Pertanian); they might better come under the Agri¢ulture Agenty for
Education Training and Extension (BPLPP). However, the PPSs from their
respective dinas. would be required to-backs bap :thesfifetd -act ivities. The
fact tnat some dinases ‘have more‘employees ithan -others, shoutdvinoti be: the
criteria for assigning responsibilities. .. A penson ‘may work for e specific
agency, but above all he works: for thie.Government. Thus- the Government:
should be able to reshuffie Jts:employees:in the most effective way to
implement its programs rather than.the: other wdy around.-. Concerning: the
number of PPLs per area of Tand: to beitavered in the extension programs,
several parameters need torbe comstdared.to. determine' the manpower

requirements. Amohg. these' a
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*a) ‘The present level of technolegy of the-population in the targeted
area. |
‘b)*:The .size of farms to determine the size of the p0pu1atfon to be
" .reached.

c)?~The'rate of dissemination and acceptance of introduced programs.

L. believe that rather-thar assigning:fixed numbers.of PPLs per area of
Jéndw it'%s more-appropriate:to use a task/effort concept. 'By this‘Tfmean
to concentrate manpower in nuclei of::dévetopment where project goals. can
be successfuliy executed. - Once-'these ‘nuclei are 'established then the"
extension workers can move to spread the newvtéchniques'td.oiher“areas'and
use the farmers.that have. already accepted the hew techaigues ds examples
and new. promoters.of ideas at the villagerlevel. =Therbest extension‘is
that promoted by.the farmers ‘themselves:after they.have been:tonvinced -and

have accepted-the_ introduced.technology:.

SUPPORT ING AGENCIES

.. In Java fertilizers such as-urea and TSP (triple super phosphate) and
. insecticides are usually available at the kabupaten-and kecamatan levels
(sub-district). . As for improved sesds, those for rice paddy ‘are
available, while-most of the palawija sceds are not.. For .the. farmers as
well .as-the government agencies, only impure local varieties can-be-
obtained. -These varieties produce low:yields,’ do not. respoﬁd;we11"tof’
fertilizers and.are very susceptible. to diseases and pests.' Fgrti]iéérs
such as potash, sulfate and zinc to which crops’will. readily respO&d'in‘
many areas are not available. Potash can be found only in major cities

and the price is usually not subsidized. Grasses and legumes are
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extremely difficult to find anhd when found: the virieties are limited and
“in very small quantities. In a tropical environméent such as in Java, -the
‘production: of forage has tremendous potential and can Serve as well to
'stabilize terrace risers and othér critical lands. It is imperative that
the government agencies in charge on watershed dévelopment have large
grass nurseries for distributior ‘to the  farmers. Knowledge of forage for
 feaeding livestock and for soil ‘stabilizatijon purposes is lacking at- the
present time within the technical government agencies. This simple
technigue, however, is the major contribution to soil stabilization 7in the
" watershed as well as source of income’ for dryland farmers when 1ivestock
is made available to fully utilize the forage production. -The only‘grass
presently used by the ‘government agencies is "elephant grass" {Pennisetum
purpureun). This grass, when planted fn the ‘proper place and if
adequately fertilized, will produce excellent forage. But farmers:seldom
fertilize it and when it is pYanted on the terrdcerisers, because of its
hign growth characteristic, it will shade-out ‘the food crops. If the
grass is not a]]owed'td'grﬁw to 1.5 m tall, at which state it starts
flowering, it will éventually die. It is at the flowering stage that
plants stop growing and start accumulating energy reserves in the roots.
At that point, if cut, they have stéred'enough“energy to0 grow again but if
cut periodically at an early stage, the plant will ‘deplete its energy
stores and die. Also, eléphant griass requires high soil' fertility whereas
in most cases thé.fefrace risers are'main1y subsoil of low fertility.
Grasses need to form a $o0lid ground cover to be able to stabilize the
soii; thus, only rhizomatous or stoloniferous grasses should be used for
stabiljzation proposés. Moreover, many of the grasses with these growth
characteristics also have excellent palatabilityand ‘nutritious valug for

livestock feeding. Concerning the effect of shading on crop yield, the
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difference in rice paddy: production for examp]e,;is<506:kg/hé'greéteriin
%ﬁe'éFy seaééﬁ*ihéh imwthe“wot season (ﬁﬁ'technical-irrigated'gyﬂtemsf
%Th1s is due to greater soTar rad1at1on durwng the dry. season because of
tlear sky versus cloudly sky dur1ng the rawny seaspn.... Thus- the shading
effeet from ta]] p]ants such as e]ephant grass, Caliandra and, othor trees
rean‘only be detr1menta] to crop ywelds. Th1s does not mean that elephant
,grass, Ca11andra or. other trees are bad to p]ant but that there 1s a ‘place
for*everything.

The tarmingjsxstemﬁeteﬁbmyiimﬁéh5bremed’5yfresehrth”onTtﬁeee?fieﬁﬂs
-should be.theJEeeieffer'fermnﬁiéﬁhﬁﬁdl%%h’1dnﬁ”béeﬁerﬁ%er%e}: Part o this
—farmﬂrm system concerns’ 1iVestdck ‘mdnagetent. thh’thebeESemﬁ TeveTliof
-1ncome from the dry1and farms, for reasbns”9xp1a1n ad iﬁ{%herﬁﬂryTaﬁHW€
'Farmers“ and ik conoimic Cond1t10ns at the Farm‘Leve]" sect1ons of* £thHig"
z.;:sapt-;vr, Jt 1s 1mposs1b1e for the farmers to expand the1r herds. Credit is

badTy needed to Provide farmersﬂw1th resoureés tobuy Suffitient’ ¥¥vestock
to Fully utj]fieftﬁe BthntfaT'?dreée and crﬁp'b&iﬁroqutts_from thedt:
land. The formation of farmar groupsiéhdproperatﬁVe Associations, for
thecfarmers' benefit, ‘could give the farmers eibetterﬁbargaining posﬁtion
- to. purchase and, obta1n 1nputs,as we]] -as to market the1r products._ﬂ:.

nx, hnow]edge of . ]1vestock mahagemEnt and. an1ma1 husbandry techn1ques is
eg;with pa]awija,gﬂacking,.'The_overwhelmypgﬁmeqpryty‘qﬁ{fgrmerthaye.
 little knowledge of animia) health, nutritfqpi,wetghtzgﬁin,on hreeding;
thee;their.1ivestpék are at the. lowest, Jeyeﬂ:pffperfermaqee,;TAgain this,
1ﬁ’party‘is caused"ﬁy"aflaék of eXtEnsionnpnagfams for the reasons
~”feeendmtyfand,the.percentage Oﬂ“OffSPFlUQqﬁh@t qle}ﬁtogetnerimtth the

. generally poor,hee}thtednditidﬁéz'aréﬁm&iﬁ[yfﬁ@e.tgﬁgeér;diet;l*fhis-is
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caused by a lack of good forage and Jeguminéus plants to provide and
adequate source of protein:for proper feéding. Government assistancé to
the farmers to solve basic-livestock management problems, such as proper
nutrition and availability of improved studs at the village level, would
have a greater impact on farmers' income than the present push for
artificial insemination. A particular example of mismanagemeﬁt of
livestock is in Kabuhaten Boyéidfi. In this village at one time the
government provided milk cows. The farmers own eight milk cows which
produce seven liters of milk per day and are "dry" four monthé a vear.
That_is an extremely low level of production. They also have problems
getting the refrigerated semen for arfificia] insemination. In practice,
of the cows that were inseminated few came to term with abortion quite
comnon. The farmers were feeding mainly local grass which was very coarse
aqd fibrous, and of poor palatability and nutritionalivalue. Water was
brought in a bucket twice a day rather than allowing the cows to drink as
much as:they wanted and when they needed it. The REC, located on the main
road to Salatiga, is close to this village where dairy.éﬁd estaté crops

are the major sources of income for the farmers.

POSSIBLE SOLUTIONS TO THE WATERSHED PROBLEMS INW JAVA

~ The most serious problem in the watersheds is the rapid degradation of
the base resource which is caused by the lack of soil and water
conservaticn practices on the dryland farms. This is due to ignorance on
the part of the farmers, and/or the lack of resources to obtain greater
-output from their land. Thus, low aconomic return for the level of effort
required provides no incentive.for improving conservation practices nor

resources to develop the potentials of the land. Research is needed to
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detdfop-the ‘apphopriate téchnology, ror eath' of the different
efivironménts, "to-obtain maximum productivity of the farming system. The
t3éinbioty heeds to have proven economic advantages for the farmers'
Weteptance. A system of model farms, together with training and
extension, fust be’éstablished tb:make that technology available to the
farmers. “‘Rapid-multiplication of seeds, plant materials-and.livestock
must take piace to make them available to the farmers. . Credit programs
neéd to be established’ to' purchiase the inputs not provided by the"
Government ‘as an’incentive: for: them to participate. Credit and other.
‘Tncentivé should :be given only:te those farmers willing to participate in
the 50il-wateér consérvation program.:: The: conservation program should,not
‘be ‘conducted:-on an individual farmér basis but as a -group of farmers:
operating in a mini-watershed or hydrologic unit basis. . Thus, terraces
¢an be butlt along the coftour of ‘the hill.side regardless of -property
‘boundaries. ATsoi‘fbfiéfe&it purposes, it is better to.deal 'with groups
of ‘faviner's ‘thian with iAdividual- farmers since there 1s.a sense .of .
‘reisponsibtityand moral obligation within the group. :The:soil-water
conservation and agriculture development project should be. the people's
project and not the central government's project. It is the
responsibility of the people-and their local governmént to.-develdop?.i
themselves while it is the responsibility of the central government to
provide the technology and resources not availabletat those. lewels. It is
important-that- the farmers"contribute” their labor to build ‘their own
‘tefraces in order to’develop'a sense of belonging, responsibility. and
cooperatict within their own community. Our experiemce in Citanduy and
the ‘Solo’River Basin is that-the farmers are always willing:to cooperate
if *the '‘Governmént is-willing“to provide them with technical-assistance,

‘'seedls; 'plant materfalsy’'fertilizers and.credit:
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THE FARMING SYSTEM "Package of Technology"

The dryland farmers are presently 1.visng at only subsistance iaveld,

with land holdings of about 0.5 ha. A comprehensive farm develobment

program is reguired to provide a significant contribution to their farming

income. This farm development program should consist of the following:

1. Crops

a) Improved cropping systems adapted to the specific
envircnmental conditions of the specific site.

b) Introduction of a third crop when feasiple, (such as sorghum,
legumes, etc.) which is drought resistant, and can make use of
the residual moisture at the end of the rainy season.

c¢) Introduction of ‘improved high yieiding varisties of seeds
which are responsive to fertilizers and resistant to pesis and
diseases.

d) Consistent multiplication and distribution of pure seed iines.

e) Tne economic use of ferti!izer to provide the best return
(yields) for tne level of inputs (fertilizers).

f) The b2st plant density for the leval of inputs.

g) Compreaensive crop protection against pests and diseases.

2. Forage

a) Proper grasses and/or legumes best suited for the specific
site for terrace riser stabilization and livestock fead.

b) The use of Leucaena to supplement protein in the livestock

diet, and as a source of fual woor, It can b2 planted as a
hadge to mark property boundries or in arzas over 50% slope.
in shallow soils where banch terraces cannot be built, thick

nedgss of Leucaena can act as vegetative bharriers to stop 5011

ercsion.
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Livestock

Small ruminants such as sheep and goats will be more
appropriate in most cases wnen compared toc larger livestock.
They aré more easily marketed, a portién of the herd can be
;bfé wheh'funds are needed, and the loss of an animal ‘due to

death is less disastrous.

b) Cows and buffales may be preferred in areas wheré'they’are
used as draft animals,

¢} Dairy cows in areas where milk industry facilities are
available may also be desired. |

Trees’

)

Cash crop trees'such as clove, coffee, =tc. to provide a
source of income.
Fruit treées to provide food and income.

Timber trees such as the fast growing and hitrogen fixing

'"ﬁlb%zia falcata.

Fuel wood and animal feed trees such as Caliandra and Leucaena.

A combination of these trees should be planted in arcas with

over 50% slope or other marginal lands. Aprropriate forage

[P

grasses and legumes that will also tolerate shade ang are
adapted to the specific sits for scil stabilization and to be
used as animal feed, could be an alternative source of income

to farmers.

Fish Ponds

If a suitable water source is available, fish nonds should be

~built and stocked with different non-competitive varieties of

fresh water fingerlings. An eight by ten meter fisnpond can

produce an income of about Rp.600,000/year.
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6. Beehives
Ir a tropical environment where there are always seme plants
flowering, honey can be an easy source of income and food
sweetener for a minimum effort and investment.
7. Poultry
Layer or broiler operations- should be established when about
70% of their feed can be grown as a third crop during the dry
season with crops such as sorghum or some kind of Tegume.
1n areas where it is 'not possible to grow'a third crop and
tnere is sufficient land not-suitable. for:crops or over 50% slope,
the manufacture of charcoal should be considered. This type of
operation will be able to suppiement the farm income during the
dry season by pruning trees such as Leucaena and Caliandra. Other
crop residues such as corn cobs’ and cassava siems can alsc be used

to make a charcoal brickette, using cassava peste as a binder.

Tripling the present income of the dryland farme in the Panawangan
Filot Watershad (Citanduy Basin) was well within the fasrmars' reach using
tne previously explained technology and minimum assistance from governmant

resources-

‘Organization and Administration

The apparatus by which the Government can spréad the concepts,
technology and assistance to people, commyunity and local and provincicl
governments must be well designed with an organization which s neither
too large nor compiex for it to be effective. The goals and target arees
should be clearly stated with a step-by-step scheduled program designed to

reach the objectives.
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A speqéfje_agency shou]d.be resppnsib]e ﬁpr the_imp]ementatjon and
coordination of a]],technical;inputs‘for the stabiligatdon.and deve]opmen
of the watersheds. This agericy, although operating withinveach.of the
provinces where watershed development programs are taking place,- should b
directed from Jakarta. The reasons for this are: |

'a) To pro»1de a coheswn and uniform program.

b) To better ut11.ze the available manpower across provincial and

kabupaten boundaries. .
,c)i To have the f]ex1b111ty and to pruv1dn the required coordination
‘dtn 1mp)ement <uch a comprehen>1ve program

nn1> agency shou]d be similar to the present DlreCtorate of
‘Reforestatton and Land Rehab111tat1on (DITSI), however, 1t shou]d not be
under the D1r°ctorate Genera] of Forestry since the target areas are not

the forests but the DT1th°]j owned dry]and Tarms 1n thD watershed Thus

\-
cot

the menta11ty of th1s agency need< to shwft from tne present reforestation
or1°nted to 5011 conservat1on agr1c 1tura1 develooment [t also needs to
be conso]1dated under one agency whereas at the presont tlme d1rrerent

groups are try1ng to accomp11sh the sama obJectlves Tnese groupa are

1

DETSI, the cubd1rectorate ot Soil and water Coaservat1on in Cr1 1ca1 Food
Crop Areas under the Directorate of Food Crop Area Developmnnt

Directorate General of Food Crops and another S0i1 Conservation group
under the U1rectorate General of Agrar1a'.i Th]p neu consdi1dnted agcn Y,
pecause 1t wou]d represent a specta11aatlon of 1ta dwn, so11~waton.
onservat1on and Waterahed development, shou]d be promottd to tne‘Du'rank
L,

to be effect1ve 1n 1mplement1ng dts progran The. funct1on of th.s new

agency.§npu1d:be:
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The implementation of soil and water conservation technique, that
is by PPSs, PPMs (mid-level specialists) and perhaps some PPLs to
provide backstopping for extension programs on their specific
subject matter of soil and water.conservation. This should be

done just as the other dimases provide technical backstopping to

the "polyvalent” extension workers in the field through the REilce,

Covrdination of the different -activities taking place in the
watershed development program. Thus it must be the "umbralla
organization" responsible Tor the ccordination and integration of
the vatershed program. -

Watershed Program should consist ¢f the following combonents:

Research

1. To develop the "Farming Systiem Package of Technology" (see
that section for detajls)

2. To develop the most appropriate soil conservation techniques
and land uses as determined by the 'Soil -Research Institute at
Bogor. .

Extension backstopped by the following organizations;:

1. Soil and Water Conservation ang Watershad Davelcpmant Agency

2. DG Agricultural Research

3. D& Food Crops

4. 0G Animal Husbandry

5. DG Estate Crops

6. DG Forestry

7. DG Fisheries
8. DG Bangda
9. DG Water Resources

10. Others as program activities require,
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‘) . Coordinating: Agency. ‘The Soil-Water Conservation and Watershed
"Development'Agéncy'shduld,“ﬁh behalf 6f"the Buhatis and Governors,
coordinate-all technita]"ﬁnbhéé for fhg watégshéd Program. Since
most of the activities to také p]ace are ‘within tne DOA, and
Agricultural Watershed Devn1opnent Bas1n Headquarters °hou1d be

estehlished to prov1de ‘the central coordinating facilities at thes

basin levei.  Those DG's or“Agencies actively 1nvo]ved in the
watershed program should have a representat1ve in the
headquarters, either from the national or proéintié1A1év;1,
depending on whethér the basin is withih'only'one pﬁdviﬁhe Or morsa
than one. This senior person will provide thz Tizison among the
Kabupatens or Provinces and Kabupaten Dinases to assure a uriiform
program and ‘backétopping for Ehe”exténsfdn'brdghém; For example,
in the Citanduy Watershed Pfojett{'%héfe'éfe'tho provinces ani
five kabupatens within the "Citanauy Bas n (Wast and Central Java
and Kabupatens of Ciamis;‘Tasikﬁafaya;'KUHﬁnﬁéh,‘Na naka and
Cilacap). These autonomously administer units, e:pe"1u11y at each
provincial level, can have quite different goals; Thus to prov1de
a uniform watershed program ‘and to be eble to opofatm w1tn;n the
existing organizat.onal framework, a sen1or off1c1a1\fron the

specific DG or agency involved in tne watershed program must be

present &t the Basin Headguarters.

In the "PROBLEM IDENTIFICATION" section, it was pointed out that the
source of lzad degradation was the dryland farms; thafuﬁeans the watershed
davelopment terget is the dryland farmers and their cohhuﬁity; This
brings a new element into the watershed progfém,'ihez"tocéi vaerﬁments",

since they are the people's representatives and the ohes responsible for
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the economic development of thg area. It was also pointed out under the
"FARMER CONSTRAINTS" section, that if the farmerfs income was not
substantia]]y increased by the watershed program, tﬁ re would be little
1ncent1ve on the part cf the farmers for 1mp1°ment1ng znd ma1nta1n1ng soil
and water conqervat1on efforts. Tnus the part1c1pat1on of the local
governments in mot1vat1ng, organ1z1ng, providaing ‘the SUDDDPL and serving
as a channel to express the people's desifes is essential for watershec
development. To assure local goverhmeni participaiion and encouiags
cooperation of the techn1ca1 agencies with the 1oaa1 government, ihe
budgets for 1mp]em°ntat1on (other than rnsearch) should g0 d1rert1y to the
local governments. The Bupat IS,‘hOWDVEF, shou]d appo1nt a watershed
coordinator to administer, monitor and be thP 11awson between the local
government (Bupatl) and the techn1ca1 agenc1°s (the Director of the

Agriculture Watershed Deve]opmentJBas1n heaaquarter, AWDBHQ) . That
"Director" should then r110cate the budgots to each sector w1th1n his
he adquarters and be respons1b1e to the Bupat1 for the f-na] Dnd -product.
The d1rector of the headquarter° w1]] be re spcns1b1e w1fn tn° support of
his Lacnn1ca] mu1t1 sectoral staff, for reauest1nb anu Loua1n1ng the
required sectora] budget to provide a viable organ.zatwon capable of
implamenting the watershed program. A third party, the auditors fgém
84PPZNAS, should periodically audit the overall operation to assufe fhat
thevbudgets ar2 properly spent and tne targets reacﬁed. Thas ihé Bupetis
and Directors of AWDBHQ should be h°1d reaponsw]a for the succe“f or

failure of the watershed deve]opment prOJects. Autnor1t1°s at tne basin

and natioinal level will provide guidance on policies.
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CITANDUY IT CASE Stuny

The thanouy R1ver gasin’ ‘Developnient:- Proaect covers an area of 446 000
Ha with tWO watercheds, the’ C1tanduy-w1%h 350 000 Ha and Lh° begera AnaPan
w1th 90 000 ‘Ha. ‘The -average popu]at1on density 01 the C1tanduy Bas1n
(1379) i§ approximately 6¢0/km2. "
| The Citanduy Water<ned Tand use pattern is as follows: lowland rice
(25%), upland crop (34%), plantation (T3%), forest (13%), home and gardens
(8%), pond, rivers, etc. (1%) ofhers (6%)u**Ab0u{'éQ;000 Ha or 17%*&? the
area in the upper ‘watershed is classified ‘as critical area.
The goal of the preject igifOWSOStaih the ‘productive capacity of- the
bésin, by using better soil éﬁd‘wétEP‘COnseHQat$on techniaues wnile:
“enchancing the: capacity to produce food througn béfter.uééhbffsoiﬁ*aﬁd
water resources. -
The Citanduy 11° Project ' consists 6 ne Fol owiilg: Componants:
a) Upper- Watershed Uéve]opmcﬁf‘to desigried:to develdp and- daliveria "
package f upland conservation érd'proddbfidh'féchﬁb1b§y to Uptand
farmers, b)’ Dovnlopmpnt of Irr1gat1on SySLEﬂb to proV1da the
r°hab111tat10n of upper Citanduy Irr1gat1on Systems 1nb1ua1ng the
on-farm-water management, c¢) Locail Development P]ann1ng and-hanagemént to
Brovide iraining and assistance to disf}iét”ﬁbvekhmenﬁ'ber§bhhef“tb”
" enchance their planning and management Capabiﬁfty.:

- The Citanduy II Watershed component ‘bf" tne prOJect is based on the
501] and watér conservation techno1ogy dnve]opa6 in So]o and farm1ng
system technology'!developad in Panawangan*(C1Landby Basih) p1]ot-wauershed
projects. This project haS’prbViBedfthélfechnologiéhlﬁand'inéiitutiona]

framework for development and execution of a watershed
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developmert program wrich moves beyond pilot implementation into a basin
wide'program. A farming system approach was used with components to
increase upland agriculture and livestock production while simultaneously
reducing soil erosion with the use of bench terraces, waterways and

vegetative stabilization of the terrace risers.

Organization

A basin coordinating committee was established by decree of the
ministries of Agriculture, Home Affairs and Public Works to coordinate
the project implementation under the national level Steering Committee
established by Presidential Decree.

At-the project Tevel the Mlhistry of Agriculture established a
multi-disciplinary team of technical personnel from various agencies led
by a project manager. Field staff, is composed of perscrnel drawn from
the various Director Generals and Agencies of the DOA.

The upper watershed development project consists of the following
components:

1. Agricultural Research

An applied agricultural research is carried out by the Agency
for Agricultural Research and Development (ADRD) which covers
cropping systems, livestock, agroforestry, fresh water
fisheries, soil erosion, etc.

2. Model Farms
The size of a model farm is approximately 10 Ha where terraces
are built according to the specification from P3RPBAS and
constructed on land below 50% slope with soil depth over 30
cm. For Tand with greater than 50% siope, a permanent

vegetation is established. The agricultural technical package
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includes seeds, grass, fertilizers and insécticides foF three’
tropb¥nq5cycles;' The:Tivesﬁbﬁi"Ebmhonenf wil depend'bh‘the’

''''

available forage.’VFarmérs ¥ "the model ¥arms are expected to

becore &' sourée’ bf technblogy ‘and seed for other farmers in' the
surroundiag areas.

Nurseries

The nurseries approximate]y 5 Ha each are planted half with
grass and the other ha]f W1ih tree crops. The grass and tree

crops are g1ven free to the farmers in  the model farms and

‘expans1on areas.’

Expansion Areas

Tiis is the area whare farmers are vo]untary dup11cat1ng the
fiode) Farms.™ The Tabor to build" the terraces’ is prov1dea'by'
the farmers’ at' o’ cost %o ‘the projece. GrassJ'tr:e'seed]ings}
seedS'(foddﬁérepsfﬁ and FErti1izers aré iveh free, 1f the "
‘terrdce Visers have more than 70% grass grouhid tover, the'
second year, the farmer qualify to obtain credit to buf&ﬂ£§é"
the Tivestock.'

Access ‘roads

Access ‘road to the model farm dre constructed as needed.

Construction of ‘this' réad is administered by the Tocal

government.

Extension and Training
The"extehsﬁoh workers operating from the REC transfer improved
up]and techno]ogy to thé farmers i the hodel farms as well as

in the expanS1on arelas.
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At first the extension workers are highly concentrated in the
model farms moving away from them as the nearby and yoluntary
expansion program takes place.
Basic training in agricultural and extension methodology is
giVen to all new extension workers. Other courses are offered
for key farmers and ‘local §overnment officials.

7. Conspltarté
Foreign and national consultants are :ssigned to guide the
counterpart staff. The present consultants team have experts
in the following fielas: watershed management, planning and
programming, local government, training upland agricu]tural
extension, irrigation extension, cropping system research, soil

conservation and sociv-economy.

PRESENT CONSTRAINTS

vvvvvv

After the first year of implementation the major constraint is the
understan&ing of ‘the project goals z2nd mechanisms within the project to
carry out the implementation. Cooraination among agencies within a
ministry and among ministries as well as districts, provinces and
national governments is also a difficult task. Not withstanding this
constraint the project is working and people are recognizing the weak
spots and taking action to improve the operation during the second year
of impiementation. The major problems have been: 1) making the budget
available-on time to provide farm inputs for the planting s2ason and

2) providing an 4 guate supply of grass for vegetatiVe'stabilization of

the terrace risers and forage for the Tivestock program.
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An inadequate supply of grass will in turn delay the implementation
of the livestock program and cause some deterioration of the terrace
risers. The lack of available grass affects the soil conservation and
income generation from livestock which is the major single source of
income among the farming system components.

Quality food crqplseeQS availability in large quantities.is another
major constraint that wil) also be faced during.the second year of

implementation. -

PREL IMINARY RESULTS

Officials have shown tremenaous understanding, willingness to
cooperate and a desire to solve the problems as the préject moves ahead.
The farmers have shown excellent response in the voluntary expansion
program, by tuilding all the soil conservation structures at .no cost tn
the government in exchangeAfor the package of techno]qu (seeds,
fertilizers, grass, etc.). ‘During the first year of implementation of.
five moagel farms, 300 Ha of land were terraced to proiject specifications.
by the farmers under the vq]untary.expangjon program, During the second
year with eleven model farms in operation the voluntary expansion area is

expected to be approximately 1000 Ha.

CONCLUSI O

The objective of the watershed. stabilization and development program
is not just to build bench terraces on the hillsides, but to prove to the
dryland farmers that with the proper techniques and additional resources

(high yielding varieties of seeds, fertilizers, forage and livestock)
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thair dryland terraces can be as productive as their irrigated bench
terraces. Then and only then will the farmers be motivated to build anc
maintain their own bench terraces as they build and maintain their
irrigated bench terraces. For this to take piace, however, the
government must make available to the faramers the technology ana
resources which are impossible for the farmers to obtain alone. Thus the
ability of the government to prove such a technology and to make readily
available the supplies and necessary resources are key elements for a
watershed program. Of equal importance is the capacity for government
organization and institutions to deliver, dissemina*e and coordinate such
inputs. Until these institutional arrangements are in place, there ic
litile hope for rapid expansion of watershed stabilization and
tevelopment programs. In the meantime, the impact of sedimentation on
irrigation and hydro-electric dams, floods in the rainy season and low
irrigaticn waier during the dry season for the lower lands are warnings
07 the rapid deterioration of the watershed. The major problem, however,
because it is gradual and difficult to assess, will continue almost
unnoticed; that is that the fertile top soil, where in lies the hopes for
feeding the ever increasing population of Java, will continue washing
away. The population of Java will double in the next 30 years, while the
rice paddy production is reaching a plateau, thus leaving the uplands as
the Tast frontier for food producticn. The watershed program is not just
a matter of protecting the environment or investments in irrigation dams,
etc.,, but it is also a vital need for the future of this country., It is

particularly critical now in Java.



