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" THE PHOSPECT OF BETTER UTILIZATION OF THG POTENTLAL
y PnODUC'l‘IVITY OF THE SOIL TO mclw).sxm RICY YIELDS
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_ NobOdy quesbions the role of sclence and’ modern technloues.
in pusninb up effectlvely ard efflclently agrlculture productl-‘ﬂ
on. Plantlng better varieties of crops, careful preparatxon of:+
the land, well establlshed irrigation and drainage, effective
control of pests and diseases, and the preper use of fertilizers
and' menures are the five prlnclpal facters cf successful crep
productn.on . ] i

Sawah rice needs in the first place a puddled soil struc-
ture for best results. Tt makes alse the transplanting of the =~ "=

young rice plants much easier., This speclflc type of structure

‘can only be obtalned oy cultlvatlng the soil while it is over-

saturated with water. Durlng mest part ef the growing, period of -
the rice plants the field is fleeded with a water layer of 5 to
10 cm thlck. To promote soil aeratisn and to control ‘the water,

ftemperature, the. water is kept runnlng wlth a reasonable low

'speed, except during and twe sr three days after fertilization

to prevent losses of fertilizers. For this purpose also the wa-
ter depth is reduced to just cover the soil surface.

Therefore it stands to reasen +to -say that water is crucial
for growing rice, It forms the ba51c factor to secure & rich

harvest. Such a water management can only be done effectlvely
by irrlgatlan. ’ | : o S

A Y

1 buCKﬁTOU”Q paper preoented at the hAb-LIPI WOrkuhop on
Food, Djakerta, kay 27 - June 1, 1968, '

2) Faculty of Acrlculture, Gadﬂah Mada Un1vers1ty, Jogaakﬂrta.v

| Agrzc. oCl., 1969, T3 No.}.
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of rice ALC , B S thac e B R
M gypes of rice BTOWITE from the points op |
'lhe‘r e and panagen ent Qf,the wat:elrf: ‘(v,—ogo o700y land Tice .
4 ” C . 3 0 A i )
view of sour) ia'g;ulti"ated without ponding @he water on the
ice ' \ - ‘ .
lupian: i:': 3¢ watered by the rains. Two ways of gogo.planting can
fieldso )

be mentioned here,

namely grown on pez."rlnaﬁnenﬁ piqts ( g0go t e galan)
(‘sliifting cultivated er goge ladang e Stk

t emporary ones , - i L B T
and Ol B on the fields. If all the_wat,‘er

rice is gr'own;_by ponding water. o
needed should,ecqme from the rain,

It is called an irrigated <awsh if irrigation water is used, ei-
b R g YE i K

ther as the sole source ¢f water er given supplementary to rain

it is called rain fed»sgﬁah.

water. The irrigated sawah is subdiVided'intO rural er wild irri-
gated[s-awah,‘ accerding to the quality ef the irrigj;ati'qn works (re-
servoirs, dams, and diversion and distribut__ion.channel‘s‘) and  the

effeét‘iveness of vater distribution among the different parcels |

of an irrigation district or unit area., .

A midform vbetw.e“en gogo and sawah is the sbi¢alled gogo ran-
{jah. At the beginning rice is planted as gogo and if aftervards
water is adequately available, it is changed inte sawah. It will
be contitnued a5 gogo when weter app'ears not enough to be ponded o
the field, This method.is employed to minimizing risk ef failure

~in areas where the water supply for sawah can not be ass{zr eds

An irrigated sawah planted in the dry season is called & ga-
du, The possibility to plant. a successful gadu c'rop. _dejnends on the

availabili icie :
h rtablllty of sufficient water., Modern varieties of rice have
sho 2 i i : : '

growing periods,- Thus‘ the frequency the land can be put Ui~

de - :
s ik v e e o0
cular area; in otp "Ah the extent of water supply in that parti
A1 t;ese( typ:: ::rds., » With the adecuacy of . irrig‘ation." |
der to gt a I rice g.zrowing. should be 'kept in mind in or<
°rstanding of the problem to be discusseds

/™ semi techns ed
chnical jpps : '
‘ical dirrigated and Pull-technical irrigabt
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Acreage and distributi&n of fide fields. |

4 The total planted acreages and ‘average ylelds of pogé, gOgd
‘rant jah and irrigated sawah in the prinoipal islands and gr‘upe
6f islands are presented in table 1. Java and Ihdura together
have close‘to 3@ millien ha bf;lrrlgated‘sawah, that is about
55,55 8f the total area 0flInd5nééia used fer gogo rantjah and
irrigated sawah{ Moét of the gogo. is feund ih'Sumatra amounting
almost 38/ of the total gogo area of Indop931a. Approxamately
‘76ﬂ of the gwgo is found eutside Java and Madura. Wlthout excep~-
tion the ayerage yleld of 1rrigated sawah and gogo rantJah is
' considerably hlgher than that of gogo. N ;
The figure for 1rr1gated sawah and goge rantJah ‘f Kallman-
'tan seems teo 1nclude other typcs of sawah, 1.e. marsh and tlde—
'.water sawahst o \ : o
lhese two tybes of sawah are typlcal for the aouth and aouth- ‘
east provinces of halimantan, occupying an estlmated 90,000 ha
of land. #s they give low yields, the average figure for irri-

~ gated sawah and gogo rantJah became consequently low._

The water factor 1n rlce proauctlon.;l .

-The utmost 1mportance of water in théVproduction df rice is
clearly established by what has been. stated above. Table 1 shows,

- 1n a general way, that by convertlng gogo 1nto 1rrlgated sawah

the yleld may be inereased tremendously. It is interesting to
mote, that the smallest lncreases are enccuntered in Swsatra and
b

Kalimantan while. the. largest -one 1is found in Nusa Tenggara.\
, ith the. dlfference of wet-

Thls dlfference in 1ncrease coinc1des wi t
halimantan are the. ralnles
ness of the c?_u.xate. umatra and the‘driest‘

parts ot the oountry,'
The increages are for Java and Ma
Kalimantan 1. 6 SuldWGSl 1.8 and Nusa Teng

: G spensa
may prove that wa{ ar n" not only _Lnd Sy

whlle Nusa Tenggara as a whole is
dura’ 1.8, for both Sumatra and

gara 267 times. This
ble for grow;np_sawah

>
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one of
rice, but it is also

he rice croP-
the yleld of ¢ allt T
another aspect of water is its qu ¥y By g POOr Mi‘

i.e. local avallable water from marshes and tida)l Swam .
ty mter; e.s;wah's ymelds of Aalmantan is very low, it is the
il::e :ezngpxdonesm' In t,hose marshy and tldewater areas 1Hsuffl
cient water nmnagement a.nd poor 5011 conda.tlon are. the Other fac

thé essonfial fa'ctore thai-. detei'min

tors t,hat keep, the yn.eld low. - ’
 Table 2 presents a similar case found in Central Java, ) Whlch
has been taken as an example, Since both areas are relatlvelv small
and. compact the other factors that govern or may govern the grow
&  and yield‘ of rice can be assun;ed as be:mg s_:unllar. So the dlffe..
= rences in yield are 'cléa‘rly illustrating the.great influence of
B+ water, The be’ct&'the managenent of the water and the more secured
E‘ of it, the higher is the yield. Here again sawah is always more
B productive than 80go« A rural or wild irrigated sawah can produce
3 ‘ twice as mich as gogo. The yield can still be increased by practl-
ting moderate management, i.e, using better yielding varletles,
- uore thorough cultlvatlon, control of pests and diseases » and a

moderate dose of nitrogen fertilization.

- Table 3 shows -that the yield of gadu in the subdistrict of
Blnong is. ‘considerably lower than that of the west monsoon (wet

season) crop, This is. also- true for the whole regency of Subang,

although l¢ss pronounced, There is practically no difference in
' ¥ield between the - ‘gadu and the 80go ‘rant jah. One mor: proof is gi-
ven here of the 1nfer10r1ty of gogo to

area ha £0go rantjah- and sawah, The
1 ea :

3 S & Very pronounced dry season, It is situated in a low 1y=
! in

1 P g i-am with an elevation between +7 and 430 meters; thus the tem=
i perature is hot, The existi

the full anount, ig ion is inadequate to sui

of water requlred by t e its
e ¥y the gad . erefore 1
2 }’ield drops muc R cierop. Th

h below the level of the wet season crop. That the

N a water shortage it; is evident fran the 3 gadu yield 4
paitures . of the Bj_maa Pro ect oS %

inpithe roper care to the il
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:crop, 1nclud1ng sufflclenh gupply of water, the yield hasi béen
boosted 2~ tlmes for the Lntire regency and almost [ tlggg. for“
‘the subdlstrlct. : B ”ﬁ"‘“‘“

N

Ths significance of proper management .

Wster is only ene of the factors of rice production., ilthough
it has been commonly recognized that Water is fundamental for the
production of rice, it should be emploved in a suitable oomb1na—
tion with the other four factors to obtain satlsfactory resplts.
In thls,respeot:lt-1s-obv10us that the soil is the conditional
factor. - . B R whg pp g0l

The com01ned effect on rice yield of the. varlous ‘cultural-
practices brought together in a certain manaﬂement scheme is cle=~
arly shown in table 4. The comblnatlon of flooding by raln water
with an 1mproved varlety yields 26,3;: more than gogo w1th good
cultlvatlon and weeding. Under flooded condition the desirable .
puodled soil structure»has a greater opportunxty to develop and
the growth of weeds is suppressed There is no. dllference bet~

Tween the. second and the third flgures. It aapears that pests con-

trol plays a 51gn1flcant role.. The sawahs of the Bimas Proaecu‘

yleld the best. T

u Another case is prese
of fertilizers an d soil. interacting upon the yleld of- full-technl

cal 1rr1gated sawah. and 8 are intended to show .

hey recelved the most complete treatment. )
nted in table 9, It shows the influences

The table ), 6, Ty
ctors other tnan water, The figures listed

of each table were. calculated from :
not-lnjured plots. It has been ase

at they may be- used as soil pro-

the 1nflvence of tne fa

in the "not-manured" column

ylelo data of not-manured and

sumed by HAUSLR and SAUIhIk(l) th
lhe yield increase by manuring in the four s
“the

duct1v1ty 1nd1ces,
to 23. 5p, but mostly less ‘than 10/, Bv i

areas ranges from 84 L5

- e .
- ) . | b=
-

S
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‘hag a Pronounced dry season,

of mcreose became, 105,{, to 179% @dmst
dued to commercml fertlllzérs G 1y
jes. The increasmg use of better varleties
e 10, There haa.ubee:i "lso a shift. in e
rts com.ncF in from several parts of the c
re is a relatlonshlp of the PI‘Oducing capa
he soil. condition, An example is given e

the prev:.ously cited urt.lcle of

Project the rate
These Wwero

Bimas
“rells above 1504s

planting better v**riet
is i]lustrated py tabl

varietv planted . Repo

L

ty of & variety to't

ble 13. Others can be found in
HaUS B and SADIhlIv. Th:l.s is certalnly not an unexpected fact

The.mfluence of the so:.l on r1ce producblon. :

That the 5011 has a considerable irn fluence upon the yleld of

crops has since long been recognlzed Sawah rice makes no exceptl.

...I';v

on to thls. The mfluence is direct as well. as 1nd1re“c§,,.¢the atter
by mteractlng with’ the management practices. This is substantlated
by the data in the tables 9, 11 and 12, Frem these cnses it 1s en. |

dent that the alluvial soils are the bect, In fact, s these 30113

* are the main sawah soils, espec:.ally_ in Java and Madura. h.ddltlo-

nal facters which make these soils parbicularly suitable for sa-

~wahs are the flatness of the relief and the easeness cof the water

management

A part of the’ Tegosols, i.e, derived from volcanlc ash and

tuff “are also much used for sawahs. They have a laroe extens:l.on ‘

in Java and Sumatra, Less sawahs are fornd on 1at.030]_s because ;

these soils are partlcularly suitable for perenmal crops, such &
rlnubber, tea, coffee, cocoa, clove, pepper, oil palm and various
d
nd of fruit. Grumusols ang red-yellow mediterranean sollS are

‘als
© usu for sawahs; but the extent is limited depericing on the

possibllltles of 1rr1gat10n, As the clirate ‘of both soil r eglons

or wet, | or =
iy Sawahs on .org,anosols are mainly found in Kalimantans e
1¢ low fert.llity, acid reaction 75
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- ever the approprlate case may be,

127
inadequate water management ‘the yields are low (see table: 1)
“Some parts of the red-yellow podzollc 301lf are now belﬂE used
ifor 1rr1gated sawahs, for instance in the provincé éf Lampong.'
hlht good management (irrigatlon, complete and balanced fertili- -
z1ng, and maintenance of organic mattcr) t}cse soils can be deve-J ‘-1"ﬁij

loped to good agrlcultural land, 1nclud1ng de"h. s

EONE A e e

\_Conspectus'and‘eoiidgﬁé.7

The p0531b111tles to 1ncred01ng the yﬂeld of the exlstlng sa~=
wahs are still great. To this end all cultural factors that govern
the yield of rice should be developed 51mu2taneously 1n,order %o
- reach an optlmum aqd balanced level, It is of prlmary 1mportau~
to know flrst hOW'the proportional status of the various factors
are now and to rank thea.accordlnb to their degree of 1nfluence on
~the yield of rlce. All these data should be obtained for each re= e

gion separctely, whether it is a cultural or a natur._.l mut .what- 5 |

i N

ke Gk

“
S AR

liithout any exceptlon water is the flPSt factor te be consi-

dered. The next is the soil factor, Soils control to a large ex-.
-ability of a variety for a certain reglon. The most

tent the suit
bv1ously governud by, the

adaptable scheme of 5011 manaﬂement is o

kind of scil, although when a point is reached whlch is close to

the opt imum level. of response, it will be couditloned by the soci-
al and economic factors of the reglon. The third is the varlety
selected, or. aspecially bred, to meset

" the specificities. of the env1ronment (cllmate and. 3011) where it
s come next to variety. Without a varie-
ponse to fertilizing, the use of fertili-

her hend it is also rldlculous growana
attention to fer-
as being

whlch has to be chosen or

will be grown, Fertilizer
_ty.which shows a high res
zers is absurd. On the ot
hlgh yleldlng varieties without glVlng the proper

tilizers. So far diseases of rice have never been reported

n
serious. Pests are by far more 1mportant In some. areas. they ca
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‘ planting sewah rice

; to turn our attentlon first .

are cut down a]xnost to thh:m

reas where the degree of .-,.tt.ack is 80

) contrary & r pest
speak o"a .
an hardly uld be ovaluated ares by area,

They sho
gt ie & serlous problem,

works 1n Java. are teday in 2
hem were even totally broken dow,

iés i elda
take’ such a magnz.tude that y‘i
a
There are on th
Jow f,hat one :
k po8 Se
al rule to ran
. 6 shows a cass wherein pe

A good few of the J.rrlgatn.on

utlnn. 501719 of t
state of deterior 13 'mare -
f hectares of sawahs which former T full technic&l

embllnb wild or rurc.l 1rr1gated, o oven
anng new contrac‘bed :erlgatlon

Henca, them. is no gene

Tablb

Thousands o]
jgated: ones are now res

rain fed- sawahs. The benef:.t of h
warks' te enlarge the sawah land 2 und te increase the frequency of

is in danger to be nul.hi‘:.ed unless the I‘ehabl.

re. carrled through w1thout- delay.

la.tatlon a
rellef and 1rr1gabillty alluv:.al soils

Based on fertlllty,
(the hydromox ph:.c ‘alluvials mgy be mcluded) are graded as the best

for sawah. In addltlon, their accessz.b:,llty makes these.- soils fit
for agrlcultural deve.lopnent. It is true that +the fertility of al-

'-luv:Lal soils are variable, depending on the source ef the alluvim,

whatever the fertlllty status of these soils are, however, it 1s in
a general way hlgher than that of the so:.ls of the hinterland.
Most oi‘ the a.lluv:Lal sculs of J.ndones:La ‘are fert:.le though, ran'g-»
ing f from Mderately to hlghly. Those of Iial:.mdntan are may be the
SZSZOI‘Z:::. Ismother problem is that many of them are suscepti-
be an essentl;.l ;ﬂizrozh::.e areds flOOd contro}. meaaurements Sho‘ﬂd
had been gained already 1neJ:$:ratlonal plan. Enough experienc::h.
From the varioys Peints of vie e i sil

w mentiened L.bove it is reasond

) to these soils whenever an agricul¥”
411:2&:)1 18 to be set up. It has been ostinated
<3000 ha of aliyvia) soils, mostly still :,

ral extensii‘lcation
that Sumatra has 2
1dle. L,
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have 1 317,000 ha(z) The hydromorphic alluvial 50115 are not in-
cluded in the ﬁlgures. : :
Facts have shown (table 13) that the improved variet;es re-
leased by the Department of Agriculture arc not invariably super—-
, ior/Varlety will be able te maintain its superiority regardless
ef soil and cllmatic conditions. What is needed to increase rice
production is that for éach important locality or region an impro-
ved variety be available which is adapted to the natural conditi-
ons of that area, Thus bréeding'aciivities should be distributed
among all important sawah‘areas thrbdghout the country; Indiscri-
'mlnctlng exten51on of so-called 1mproved varletles - can not be
Justlfled .. i
Similarly it aloo holds truth for fertlllzers. Fertlllzatl-
on schemes which are establ;shed on the vasis of admlnlstratlva
units, as.havé been and still be dpna in the'BimaS project, are

absurd :
Better utlllzatlon of the potentlal product1V1ty of the soil
means better plannlng and programmlng, There is an urgent need for 4'
a camprehen81ve plan in agrlculture. The pollcy and scope should
 'be clear and reallstlc. it has to be based en factual 1nformatlons
obtained by sound methods from rellable sources, All the data should
rbe compiled, processed, and 1nterpreted by agoen1of experts con-

, 1st1ng of agrlculturlats, SDll sclentlsts, economluts, 1rr1gat1-
on Speclallsts, and statlstlclaas. A plan that has been made to
meet a problem that Just happen to .show up at a tlme cannot be

considered as a plan to develop agriculture.

/-'to the so-called local ones. It is out of the questlon that
. & superior
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and Ferguson). The soi
- reddish brown latosol and brown regosol from mtermedlamr

- volcanic tuffs, That of Tulis has an elevation ranging from
-+3.m to aboutr +150 m.: The climate is about B. The soils in -
_ the 16w land are dark zrey and yelloish grey alluvial so:Lls

whole subdlstrlct 5 B0

arbolxmb have an elevatlon between
B and C (Schmidt

from clayey sediments., Yellowish red and dark reddish brown
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- The altitude of the area is between +10,m to _+55 m, It climate is
* ¢, The soil consists of grey regosol and dark grey grumosol from.
limestone and marl, grey and dark grey grumusol from clayey. sedi-e_
ments, greyish brown and yellowish grey gmmoaol from soft marl, - i
grey, greyish brown and dark greyish brown alluvial from c‘lay.ey. i
and sandy sediments, and some reddish brown mediterranean and

lithosol from limestone and marl. ;
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Have\ﬁigher response to fortilization than the former improved
variety. In the Bimas area of Sleman only about 3% of the area
has now been planted to the variety Tjina which was mainly dued

to its unfavourable characteristic in relation to fertilization
(lodging). | " -
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