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ABSTDPACT

Tho mechanization of lan..preparation has been exnccted to inerease rico
yicld/ha. A study was 'mdoertaken in "'est Java in 1979-°1 to evaluate

tho inpact of nechanization on yiclds, tesvlts of this rescarch showed

that after adjusting for crop failure and diffiwences in fertilizor

application there vas no evidence to sipozt thn crvection that nechenization

increases yiold.
I. INTRODUCTION

Agricultura) cxtecnsion agents and various Coveramont officials have
contended that due to a lack of power, ricc land prenaration is dons by
nen and animals. It is contendnd that becausc noues tillers and tractors
can plow the land deeper and more comlctely, yicld/ha can be incroasor!
if mechanized 1and  preparation is adopted.  Tesed on thcse nssumptions,
mechanization of land preparation has boun vromoted to encourale farmers
to purchasc mini tractors/vowor tillers in both dencely populated Java-3ali
and in the svorscly inhabited outer islands of Sulawesi and Sumatra,

IT. 03JUCTIVES

The purposc of this paner is to cvalustc the imsact of mechanization
on rico yields. This issuc will be cvaluatod by @

(1) comparing yiclds achicved on nor -me.chani zed and mechanizod
farms.

(2) comparing yields achicved on non-wechanizod and mechenined
farms, ndjusted for ¢jfferences in cvop failurc.

(3} comparing yiclds achicved on mech-nizod and non-ncchonized
farms adjusted for crop failurc mad diffexcnces in fertilizer

usa,.

*
—!Papor presented at the "Conscauences of Tmall Rice Farm Mechanization
tiorkshop at IPRI, Los "anos, The Philipaines on Septesber 14-13, 1631,

(1]
-—/Projcct Leader, Rural Dynanics Study, Agro-Eeonomic Survey and Faculty
Staff at Nopoy Agricultural University.
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Indramayu and Subane Districts, locatad 161 and 205 km. East of
Jakarta on, the North coastal nlnin of Java, wcre chosen os tho rescarch
site bocruse 34% of o1l iillers in the 29 Districts of Java arc found
here.

These districts lave a population density of about 500 pc-rscns/knz
aro largely irricated, achicve rice yirlds of about t/ha, and have n
tiller populntion of approximatoly 457 wmits. {Siswosunarto, 19681).

IV,  SURVEY DECIG!

Sampling. Sampling procodurcs'wcrc developaed to idontify n stratified
sample of rcspondent thot represcnted the apricultural diversity. A randon
samplc of cipht sub-districts (within the two districts) with tho [recatost
number of hand tractors ware scleceted. Then, four villages with four or
more tractors wcre randomly sclected in cach district, and a block census of
the eight villapes was conducted covering over 1609 houscholds. Cecnsus
results wore uscd to sclect a random samplc of rospondents who used human
labor, animals and power tillers to coplote land preparation. Tho sample
sizc in cach cell is noted in Table 1. '

Survey. Daota was collected using 2 stendard auestionneire, during
tho 1379 dry (sccond crop), 1979 dry (third crop) 1979/1980 wet, 198C dry
(second crop). and 1980 dry (third crop) sansons. tnalyrsis in this paper
is primarily bascd on the survey data collected during the 1979 dry scason
(April throuch Septenber), the 1979/80 wet season, and the 1980 dry scason.

V. PESULTS

Datn on yield, fertilizer usc and crop feilure is prosented in Table 1
for non-mechanized md mechanized farms.

Yicld differenccs. Data in Tabol 2 {col. 1) cugpests that mechanized
forms hove hiphor yiclds than non-mechanized fams. Over the three
scasons, the difference ranged from 62 kg/ha (M5, 1979/80) to 586 kg/ha
(D.S. 1980).




!icld diffcrnncoil_ﬂjjlgggg_fpr “Iﬂ?-fﬂi!lﬂﬁb As shown in Tablo 1,
crop friluxe vos sovere in the 1920 p.o, Y this nffccted both
rmochanized nal non-ncchnnizcd faxns, rach rrester Apnn occuryed in tho
non-ncchandzel aren (24% vs. 2,6%). AMter adjusting yiolds to comensnte
for this exogcnous offct (Table 2, co}. 2), the yicld on nnn-i*rirwtcd

farms was 263 kfta orenter than on pechenized Faras.

vield ¢ifforxcnces, adjustad for crop foilurQ an? Gortilizer usc.
——-—*——-——“’—_——‘W_—.———————-.-M._M
DPata in Table 2 (col. 3) shovs the girrcronce in tevrl of fortilizer
anplicd by m chrnizad cormared to non-rechanizol sarms. In all scasons,
nore- fertilizer was epplicd by the m.chanized fremsTs - roneing fron

11 kg/ha in 1679/50 4.5, to 24 ¥p/ha din the 187¢ 0.5,

Dy assuninl various valucs for tho avera’e in yicld resulting from
onc kg of addition2l fortilizer, the contribution of fcrtilizer to
mechanized yields con be notted out. In Table 2, usin® yields adjusted
for crop fallurc, it is assumod the averag? productivity of onc kg of
fortilizer 1is 10 ¥p (col. 6), @k (col.95) and 8 %p (col. 12) of yield
increase/ke of fortilizer applicd. FoT all scasons, these adjustmonts
result iu 2 neqntive yield di £ference - i.c. non»mechanizcd yiolds arc

froater than mechenized yiclds.

Altematively, these Tesulits can be wrescated in terms of broakeven
mnlysis. In Table 2, the valu in parcnthcscs after colum 1 is the
BVETLS fortilizer productiVity that would have to be assurcsd to equzlize
pechanized nnd non-mechanized yields - before ndjusting for crop 1cssos.
The value in parenthescs aftcr colum 2 js the avernoe productivity that
mst be assumcd to equalizc yiclds - after edjusting for crop 105505
1his data shows «hat sn averarc fortilizer nroductivity assumption of
5.8 kg yield incroast per ko of fertilizer is rcquired to nct out the
yield differcnccs between mechanized and non-nachwnizcd farms in the 1979
p.5. end 197¢/80 .5, No fertilizer productivity assurption is required
in the 1980 D.3. sinco crop loss adjusted yields arc alrcady higher on mon-

mochenized £aims.
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VI. CONCLUSION

After comparing yicids on mechanizod apd non-mechanized farms, it
is often concluded that mechanization incroases yields becnuso yields are
higher on mechanized farms. Yot, bocause farmcrs who choosc to mochanizo
also typically use higher input levels, such conclusions may be unjustified.
Aftor adjusting yicld differences to take into consideration difforences
in crop lossed and input usc, it was found that in all thrce seasons,
hgher yields were observed on non-m:chanized farms,
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Tablo 1, Yiold and Fertilizer Use por Ha, tonscquences Cooperator, Indramayu
rnd Subang Districts, "st Java 197¢ - 1080,

Hon Ilechenizod itachanizod
Manual  Aninal 7(\'“':“ Hire Owner ggg‘?’"
Dry Soanson 1879
- llo.of Reporting 217 - 237 - - 81
- Fertilizer :
- Urea  (ip) 213 - 213 - - 219
- T5P (Kg) 63 - 63 - - 81
- Total (Kg) 276 - 276 - - 300
- Yicld (Kg) 2,835 - 2,835 - - 2,878
- Crop Failurc (%) 0 - 0 - - 0
-vield ifcr=0%% 2,035 - 2,83 - - 2,075
Yot Season 1979/80
- Ho.of Reporting 56 100 156 €l 68 129
- Fertilizer :
- Urea (Kp) 226 250 241 238 242 240
- TSP (¥p) 74 70 71 81 84 83
- Total (Xp) 300 320 313 319 326 323
- Yield (Kg) 4,613  4,96€ 4,939 5,116 4,709 4,901
© « Crop Fallure (%) ) 0 0 0 0 0 0
- Yield if CF = 0% &/ 4,015 1,008 4,010 £,11e 4,70¢ 4,91
Dry Senson 1980 .
- No.of Rcporting 161 - 161 61 64 125
- Fertilizer :
- Urea (Xp) 207 - 207 220 230 225
- T6?  (Kr) 72 - 72 84 71 77
- Total (K7) 279 - 279 304 301 302
- Yield (ii9) 2,993 - 2,993 3,632 3,528 3,579
- Crop Failure (%) 24.0 - 24.0, 2.6 2.6 2.6
-vicdifcr=0s Y 3,938 . 3,03 - - 3,675

2/ Yicld ofter adjustine for area affected by crop failure (harvested arca
yicld).

Sources :  Conscquenas of land preparation Meckanization in Indoncsia @
South Sulawcsi and Yest Java. .
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Tahle 2.

Yiclds on Mon-Mechanized and tlechanized Farms,

Indrameyu and Subang Districts, Vest Java, 1979 - 1981.

Adjusted for Crop Failurc and pifferences in Fertilizer Application,

1 ke.fortilizer =

1 kg.fertilizer

1 kp. fertilizer

- :. < 10 ke. rice 9 xg. Tice 2 ke, rice
Yicld Yicld Diff, Expccted Expected — Expscted
diff. diff. in ¢/ .t A <
(unadjus- (ndjus- fort yield 4/ yield <&/ yizld 4/
Season Ju acd - diff. duz (1-4) (2-4) diff.duza (1-7)(2-7)  diff.dun  (1-10) {2-10)
ted a/ tcd a/ app. . . : :
(Xn/57) Ko/lZ) (Ko /1) to Jiff. to diff. to diff.
e A e/t level of (Xp/ (Kof 1level of (K (%r/ level cf (%= xc/
fert.app. Ha) Hz) fert.app. lia) Ha fere. 2pp. r2) o5 )]
(Ke/'a) {Fs/Hz) ¥.z/Ha)
1 2 3 4 6 7 8 9. 10 11 12
Dry Ceason 1979
Aca, uech Vs, 277, non . .
mech. +140(5,8) +140(5,8) +24 +240 100 -100  +26 -76 -76 <152 -52 -32
Wot Scason 1978/12860
Are. mech. Vs, gg7. non
cech. + 62(5,6) + 62(5,6) +11 +110 - 28 -48 + 99 -37 -37 + 88 - 25 - 26
Dry Scason 1780
Agp. mech. Vs, nog. nen
meeh. +586(25,5) -263(N.A) +23 +230 +356 -493 ~207 +379 =370 +184 +402 =587
e/ Muchenized yiclds minus non-mechanized yiclds.
E/ Mochanizcd yiclds minus nen-rechenized-yields, after adjusting for crop failure.
&/ Mechznized fertilizer application rate minus non-mechanized fertilizer upplication rate.
d/ Exp.cted yicld <ifference between mcchanized and non-mechmized after adjusting for varicus levels

of -ield response to fertilizor application.

hN.A =

Scurces ¢

Not Applicable.

South Sulawesi znd West Java.

Conscquences of land preparation Mechanization in Indomesia
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