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EDITORIAL

Juraal Ingas merepakan publiesi dmiah vang memnat haslhosil pensitian, pesgrmbangan. Giian a=w
gapaasn dalam bidang ke-irigati-an. Seteiah borgants Bama dari fernal Infiormast Tekmik yang torbet s=jak taban
1986, jurnal Irigasi kini hadir kembali dalam edisinya yang ke-9 dengan penampilan yang bara dari edisi-edisi
sobelumnya. Perubahan ini tidak lain ditujukan agar dapat memberikan sajian vang lebih baik kepada pembaca,
oleh lmrenanya Redaksi terus monjaga dan meninglatkan kualicas dalam setiap torbitannya

qﬂ:hhﬂ[mmujr!mdﬁrmhﬁpmwm uhhm:ﬂmwﬂl_-
apakah persbangurom jaringan irigasi barm akan sy dengan yang diharapion bahian ichih terjamin
knalitasnya? Untuk mengotahuinya diperlulan suitu cars dalam menilai kinerja janngan irigasi vang telah
selesal dibangun, yaitu dengan menggunalkan acuan indikator Kinerjn outpyt jeringan irigesi teknis yang alan
dihahas leblh jauh dalam naskah pertanin pada Jurnal Irigas| kali ind.

Pengelolaan sumiber daya air membutuhkan informasi yang cukup rinck Umumnya dalam penentusn potens|
aliran sungai menggunakan data debit dari AWLR yang nilainya sama untuk selueruh DAS. alan tetapl seiring
meislul pembobotan. Maskah bertajuk "Potensi Eetersediaan Air untok Mendulung Dudidsya Padi Sowah™ slan
menganalists pembobotan yang paling signifikan dalam mempengarvhi potensi air permukaan dengan studi -
kasus DAS Cleatih-Cimandiri, Jawa Barat yang memiliki potensi ketersedizan air permukaan sangat melimpah,

berpa aliran sungal yang mengalir sapanjang tahin,

System of Rice ntrasification (SRM) schagal metnde budidaya padi bemat 2ir merupalan metode yang telsh e
dikenal & ndonesia Ardks] mengenai SR juga wish banyak dirsust dalsm urnal sl meskd demilian masih
banyak dipertamyaian trat=ng produkivites yang teggi dari metode tersebut Untuk menghajl bebih dadam

metode tersebut, pada edisi ini Redalesi hadirian sebuah analisis prodokivitas pada intensifikas]
budidaya pad| organik dengan menggunokan analisis pendelatan permodelan i Kabupaten Sukabumi, [awa
barat.

Tujuan vtama irigasi adalah mempertahankan kadar air tanah agar selalu berada pada kisaran yang tersediz
bap tanaman. Pemberian air irigasi yang tepat memerimian suat program yang dapat menjEwab pertamyaan-
pertanyaan lopen, beraps bamyak dan bagaimans air imigasi diberilan. Salah sto ors entuk menghitung
jumish =ir yang tersedia dan yamg diperfukan sebagai inigasi suplementer adalah dengan analisis
kosetimbangan air, Naskah leempat pada [urnal Irigasi ini méncoba membahas dan menguraikan komponen-
kogriponen kesetimbangan air pada zona perakaran yang alan membantu dalam mengambil keputusan ke araly

penlnglkatan ofisiensi irigasi

Eebirhisiian produici périzniss dalam peassmbangan sgromdestri memeriuien duboozas infrastrultur
tepat. Budan Penclitian dan Pengembangan Kemenlerian Peberjaan Umum [Ralitbang M) melalui Batai Irnigasi
mengembangkan model Jaringan Irigasi Non Padi [JINF) dalam kawazan agropolitan di Provins Gorontalo
dengan sistem Irvigasi sprinkler dan sistem irigasi alur vang alan dibabas lebib auh pado naskab kelima edisi
ini,

Penelitian lain yang jugs menyedialan dukungan infrastruktur irigasi dalsm memuniang keberhagilan produlesi
pertanisn yaity peaprmbingan pioly gir iNges GPRP [Gloo Frber Reinforeed Plarnic), Seperti diketabei borpms
bahwa pirtu air berfungsi cokep vital dalam pengaturan @i irigasi baik pads mosim hojan maepen musim
kemara, Kondisl yang sda saat ind, banyak dijumpai pinto air berbahan bosi dan kayu vang rusak skibat lapuk
{kayu) serta korosif dan dicur| (besi), hal inl terbukti dengan hasil pemantauan lapang di DI Cimanuk, dimana
hampir 60 % plitu air dalam keadaan rusak, Penelitian yang disajikan dalam naskah terokhir edisl ini bertujuan
uniuk mencari alternatil desain dan bahan pinto yang lebih skonomis, kuat dan tidak menarik untuk dicuri
Salah satm bahan yang dicj adslah GFRP vang termyats mempunys beberapa kewnggubm dibandinghan
dengan bihao i femya

Eemopa naskah-naskah yang kaml sajikan dapat bermanfaat dalam memrombangkan ilmu pengetahuan bame
Alchir kata Redaksi Jurnal [rigasi mengucaplan selamat membaca. (54
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Abstract

One of the pessibke solutions to overcome food crisis, especially in Asia, might be the utilization of the
intensificaton system of dce producton with high productivitg and lkess water requirement. This method is
popubirly called SRI, which has been doveloped in some Aslan countries including Indonesia. This system
relies on the rooting management of paddy crop, which is based on the management of water, soil and
plant Basically, this system can utilize either organic. chemical or combination of both ypes of fertilrer
The vilizaton of organic fortilizers in SR has been wikely condocted in Indonesia especially in West Java
However, the productivity of the organic rice farming using SRI is still questionable. This paper presents the
analysis of the productivity of rice organic farming through modeling approach. District of Subabum] in
West Java was selected as the smdy area. The models developed are capable to predict nicely the production
and productivity of organle rice farming using SRL

Keywords: rice mtensification, organic farming, productvity, organic fertilizers,
water management, modeling

Abstrak

Sabh sam sohesi yang memuengkinkan untek mengamsi krisis pangan, terutama di Asia, adabsh pemanfana
sistem intensifikasi produksi padi densan hasil tnggl dan hemst air Metode ini dilenz] dengan nams
‘gystem of rice mirnsifiortion” atau SRL yang t=ih dilkembangkan di beberape negara di Asia w=rmasuk
Indonesia. Sistem ini mengandalkan pengeloban perakaran wnaman padi, yang didesarkan pada
pengelolan ain Bnah dan tanaman. Pada dasarnya sistem Inl dapat menggunakan pupuk klmia, pupuk
organik, abu kombinasi dari keduvanya. Pengeunaan pupuk ogranik pada metode SRI (elsh banyak
dibinilem di Indomesia, terutama di Jawa Barat. Wabupun demiliizn, produktivits yang tngpi budidoya padi
organik dengan metode SRI masih diperanyakan Tulisan ini menyajikcan anallsts mengenai produlsi dan
produldivitas dari budidaya padi organi mehini pendekatn permodelan, Kabupaten Subabumi di jawa Barat
dipilih sebagal wilayah studl. Model-model yang dikembanghkan depat memprediksi dengan baik prduksi dan
produklivits budidaya pad| organik dengan metode SEL

Kat kunci: intensifikasi padl, permnaman organic, productivitas, pupuk organic.
pengckbban air, permodeln
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1. INTRODUCTION

Many observers have made forecast on the world
food crisls in the near future due to the rapid
populitton growth. The latter together with
industrial development will cause problems in
fuod as well as water supplies and other
camstrophes especially In the developing countries
{Yajima, 2002). Rice has bng been very Important
for dietary source and fulfilling buman food needs
in Asia where the populition is very high and the
avaibble arabi hod is very v Growing rice has
ako been the central ivelihood syategy and is in
the bbod of most of Asian farmers (Presco, 2003;
Rijsherman. 2004). There are two major
challenges involving rice in Asia: (a) ensuring the
ability of nations to meet their national and
houschold food security needs and [b) eradication
of extreme poverty and hunger The lmportant
position of rice to the lives of most Asians makes
any solution o ghbal poverty and hunger have o
inchutk research that helps poor farmers éam 2
decent and relisble Iincome by growimg rice
affordoble to poor consumers [Cantrell 2004)
Other chalenge for paddy rnce Grmers in Asis o
increase their prodoctivity is how m grow more
rice with less water (Barker et al, 2004).

Increasing rice production in Asia Including
Indonesla, Is probably the key in order to keep up
with the popubton growth. High productivity
becomes an important factor A new method of
rice colivadon called as System of Rice
Intensification [SRI), originally introduced in
1980 In Madbgascar, gives the opporunity to
produce more rice with kss water It is climed
that "SR! is 2 methodolbgy that cn contribute o
food sccurity by increasing rice yiekls to about
twice the present world average, virually without
the need of improved seeds or chemical inputs™ as
presented by Norman Uphoff, director of the
Cornell International  Institute  for  Food
Agriculture and Develbpment [CIFAD), in his
keynote on “The System of Rice Intensification
{SRI) and = Rekvance for Food Security and
Mamral Resource Management in Southeast Asia™
{TROZ, 2002) It has been tested In China, India,
Indonesia, the Philippines, S Lanks and
Banghdech with posinve resulls (Berkciaar, 2006).
Some scientists of the Consulative Gromp om
International Agricultwral Research (CGIAR) have
been engaged in a bng-term assessment of the
potential to achieve water saving In wadidonal
pacdy rice production, This group has abkwo

recognized the hiph priority of growing more
jood mcoding paddy rice, with Ess waler
Growing more rice with much kst water Is
necessary and possible (Rijsberman, 2004).

The interesting thing about SR1 18 that almost no
external inputs are necessary for a farmer 10
benefit from this method This method shoukl
work with any seeds that are now being used [t is
not mecessary 10 use new seeds or mow high
yiekling varietes [HYV], although some of the
highesz yickh obained using SR] have been from
the HYVs of paddy The introduction of SRl w0
farmers in (ndomesia was condocted by
mon-government organizations (NGDs) The first
triakk were in small scales, where water
requircment and organic fertilizers were stll
manapgeable. The sustinabllity of this rice farming
method woukl stll be In question if it is applicd in
brge scake due to its promising future in intensive
rice production. The change from the traditional
to SRI system might couse some changes in
socioeconomic, ftechnial a5 @ well as
environmental aspocts of the rice production. It
might ke some years for farmers o et
comfitence that this method could consistently
raise prodoction o substontially.

The SRI practices for paddy cultivation conducted
by farmers in Indonesia, particularly in West Jovea,
mostly can be categorized as organic rice farming,
As previously stted, the key factor (b Increasing
rice production among others Is productivite The
objective of this study was to make an analysis on
the production and productivity of organic rice
farming wsing SRI method through modeling
spproach. District of Sukabumi In West [ava was
selected ax the study area.

il. METHOD

2.1.Modeling Framework on Sustainability

The study area covers the areas of Sukabuml
District in West [ava Province, Indonesia. The
district lies between bngitudes of 1I06°1°E and
107°E. The organic rice farming vsing SRI method
studicd in this research was that of practiced
maindy by lbcal farmars. Basically, the concept of
SRl practiced in this area comprises certain
mamagement pracuces for intensive and efficient
paddy rice cultivaion. They involve method of
transphnting and management of soil nutrient
and water, which provide better rice plnis
condiion partcularly in the root zone. The

Jerrcnl I = Wl 5, K £, i 29100



principles of SR1 applied in this aress comprises
twranspianting of one seedling with 30 by 30 cm
panting distaince, application of organkc fertilizers
supplemented with local micro-organisms, and
intermittent irrigation (Gardjito et al, 2006),

The term sushinablliy used I8 related o the
definition used in the susminabk development in
general be, halancing the fulfillment of human
needs with the protection of the matural
emvisomment 50 that these noeds can be met not
only in the present, but in the indefinite foture.
Concepiialhy, the field of seroinabie development
an be broken ioto Bur constiment pars, Le.
emvirommern bl sarstaina ity ETOROMEC
sustimability, social suswminability and political
sustinability (Wikipedia Encyclopedia, 2007]. In
this research context, the emphasis was related to
economlc sustainability. Many studies concarning
agriculural  devolopment,  including  rlce
production, have been conducted using modeling
approach and systems simulition.

2.2. Modeling Approach

Bised on the chorackeristcs of agricakural
systems and dymamir processes immbved, system
dymamics models have been widely used in the
agriculmral studies. A new chalknge of how o
find a new babnce between agricultiral
development and the conservation of the natral
resources |8 faced in Increasing agricullural
production by means of eg, hnd and water
engineering (van Dongen and van Ller, 1999). In
conjunction with systems simulation, 2 mods] is a
represenbtion, absiracion and simphficagon of
real world phenomena as complex systems [Law
and Kelton, 1982: Ford, 1999; Hannon and Ruth,
2001). Like other modek, a system dynamics
maodel 5 albo 3 representotive of a real workl
system that can be used to study the behavior of
the system under various test conditions [Sushil
1993). Therefore, some models were develped in
this analysis and Excel Selver was used for
simulation in the analysis.

Several modek used in the analysis involve
productivily and prodoction modelk with some
related parameters. Many variabls have 10 be
ke inko account B charscteTize =n apriculmral
type in a certin ar== more precisely Some of the
imporant warlables in  agriculmral systems
considered in this modeling approach, as complled
by International Gengraphical Unlon
(Kostrowlcki, 1976, as cited |n van Dongen and

Furnc! briges - Vol 5, Np. I ol 3978

van Lier, 1999). among others are social atiribotes
sach 28 percentage and size of hnd holfing
operational afributes such 35 bbor mEnsine
animal and mechanical powers, chemical and
organle fertilizers and Irrigation; and production
attributes such as hind productivity, kbor
productivity, and water productivite

2.3. Productivity
Referring tw the charmacteristics of agricelinral

systems (Kostrowickd, 1976, 2s cted In ven
Dongen and van Lier, 1999), the bad productvity

or yield can be formuboed as foliows:

Y. = F{TLEL) (1}
where:

¥ = Land productivity (ton/ha)

T = power input

I = rrigation system

F = [ertilzer

L = kbor

Model for predicting the yicll of orgamic rice
farming production could be devebped using
Verhulst growth model [Burghes and Borrie,
1981). The following Equation [2) was used as the
mode] for the predicton of the yield of organlc

rice production through time.
¥ =1
Friy=r_ji+} ==-1]-™
: [+[f. J ] @
Where:

¥{t) = yleld with respect to time (ton/ha)

Yo = inital yiekl (ton/ha)

Yo = maximum sustainable yield (ton/ha)
¥ = coslficlent

k =  dme [year])

Equation (2] impBes that the yiekd will kevel at is
maximum vale though tme How bag the
the limimtions on soll fertility and bnd area. Some
historical da is needed to run the mode] in order
to predict the yiekl



2.4. Production

In more spedfic condiion involving the
productivity of the production factors, the modek
could be develiped on the basis of Cobb-Doughs
production  function  [Wikipedia, 2008). The
functional form of production fanctlons [§ widely
used to represent the relatdonship of an output to

inpute In general form, the productivity (yield)

model coull be exprossed as:

Yo= ASPFTI*W"' (3}
Whene:

Yo = yield of rice production (ton,/ha)
5 = seed (kg/ha)

F = wrganic fertlizer (ton/ha)

L = hbar (person)

W = [rrigation water {m?/ha)

Afver= constnk

The production factors considered in the analysis
were seed fertilizer, hbor and fimigation water as
Inchuded in Equation (3] The wvalves of the
consanis A B y o ond v were determined
software.

IIl, RESULTS AND DISCUSSION

3.1. Producton

Rice prodection data was collected randomly
from farmers practicing SRI organie rice farming
in the study area of Sukabomd District. In general,
Brmer: in this area are small bnd holders (less

than 0.5 ha). However, their lands are of techinkeal
irrigation paddy ficlds so that there is no problem
for them o apply the SRl method The Nagrak
Drganic 5R1 Center (WOSC), a private training
center, is also located in this area (Nagrak
Sub-district), The production data including some
of the production factors |s presented in Table 1.
Most Brmers in the areas do not have good farm
management practice. They do not hawe well
recorded production dats, particularly in water
requirement Consequently, the  waler
requirement had t be calculated wusing the
mn: Equation (4} Tarjuelo and dc juan

1-Ya/Ym= 31— ETa/ ETm) )

where:

Fa = actual yield (kg}

ETa = actual seasonal ET9MMO

Fm = maximuom yield (kg)

ETm = seasonal ET for maximum yield (mm)

§ = water yicld sensitivity coefficient.

Cobb-Dvuglas prodicrion fonction wa used ©

develop model for predicting the yield by
oplimization the constant values of

conducting
Equation (3). The optimization resulted in the
following model:

'FLB =1u33534mFu.m1lLumwum {51

whare the constanis of A A r, o v are 10335,
-0.002, 000019, 0.00Z, and 0.94, respectively.
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Medel {teniha)

Fig. 1. Regressian of observation dum vs. meodel for rice production yicld

Plotting the relation between production factors
and yiekl resulted in rends ag depicted in Fig. 2a,
3b, and 3¢, It appears from Fig 2a that the higher
the yiekl the kesser seed is required, which is
agreed with the principles of SRI method Fig 2b
shows that fertilizer tends to have positive cffect,
ie, to some extend adding fertilizer will result in
higher yleld Fig Zc shows a itk bit stange
refation, Le. kess bhor per hecwre of paddy field is

required This might be due (o0 some error in the
datn wsed Howewver, the rebtdon of water
requirement and yvield Is not pltted here since the
values used in the model as supporting dat were
cakulited based on the yiekd It was difficult to get
the real dam from the farmers. They wsually do
not have any récord for the waler requirement

120
1040
ED

Yinld ftanha)

S -

Fig 2a. Seed vs Yield

sl iypass - Vel 5 No. I, Jand 2810



i
o
i

st | I1i | "
. I;"_".':i.E:=""-l bt

P 2 1% ek,
i ol ol

Lk g

| T "'-"|I_'.j
f[ie 1' '-tll1 ol

;i.‘._|i.||l. 15 | !

Fig. 2c Labor vs. Yield

Furthermore, optimization of parameters of the yield components of the producton faclors was
production factors used in this model resulted in also caloulated and presented (n Table 3,
the following values as presented In Table 2. The

pors Irfpasi - Tl 5 M. 1, Jomi 2970 ”



Table 1. Famseier values of the produchon Boen

Seed [5) (kg/ha) 16,7 6,7 101 a3
Fert (F][ton/ha) 333 0.4 81 333
Labor [Lb}{men/ha) 50 2666667 3518519 500
Water [W)(fraction) 0 1 |
_Y¥ield (Data){ton /ha) _88 40
Yield (Target)(ton/ha) 6510 10306
Table 3, ¥ield componei® of the production Factars
Seed 3,115718 ton,/ke seed
Fertilizer 0311572 fertilizer
_Labor 0.207715 ton/laboc
Water 0.002454 ton/m3

3.2, Predicton of Yied

It has been chimed from many sources that the
ylekls of organic and non-organic rice farming
using SRl method in varfous countries vary from
B75 to 17.5 ton/ha. However, the sustinabilies of
the organic rice Brming wsing SRI |5 sl
questiooable. The high yiekk of the ne
production might be due to the technique wsed for
estimating the yield Many experimentz were
condocted on ploe of paddy fields of kess than one
hectre, and mostly smaller than 0.5 ha The
production was then converted to an area of 1 ha,
resuling in a yield of rice production In ton/ha
Depending on the method wsed the yiell may
vary from one method 10 amother and it may
result in fantastic viekd as mach 25 17.5 on/ha as
soed abonve.

Many field experiments have been conducted in
conjunction with the maximom yiekl of arganic
farming using 5R1 method It s cearly understood

that rice production s dependent upon, among
others, the production factors such as seed
(secdling), fertilizer, labor, and water, beside the
climatic condidon In o certin polnt, the yield will
reach a maximum, and then kvels off or it may be
(=l down through Gme Through a modeling
technigue, the yiel in 2 rice prodection can be
predicted

Using simubton based on the Verhulst’s growth
model as expressed in Equation (2], a rice
production yield with the applicaion of SRI
meathod [ organic rlce tarming [n the District of
Sukabumi, West Java, was condocied The
maiimem susthinable yiel or Grget yield used In
the simubbon was 10386 ton/ha, resolted from
the optimization of the rice production as
presented in Table 2 The parameters used in the
simubtion of the production yield through time,
e, 8 years starting from 2006, are presented in
Table 4. The result of the simubiion (with an
error of 2.4) iz depleted in Fig, 3.

Tablks 4. Farameters used In yield prediction

Parameters Valurs
¥ 1.000

Fo 52 ton/ha

Paon 10,586 ton/ha

Error 24

R 0, d449

n
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Table 1. Rice production data of farmers practicing SRI organic rlca frming I Sukabumi District

Ty T 1 S A;:ﬂ ﬂuht: hl;:a Fertllizer  Labor Frndt:?'uu Yiokl

1. H Bsaban 2 3IZILAS 7.5 75 100 1.6 L]
Z W Ukar 025 322165 64 72 120 2 B
3 |kl 02 330638 75 80 10.0 164 82
4, Maman 017 307213 7.1 7.6 118 13 7.5
5. Baen 015 322165 6,7 6.7 13,3 12 8
6. Oben 012 318635 74 70 167 0.95 79
7. Barmas 005 322165 100 16,0 20.0 04 8
B Schend 02 354531 75 10.0 150 18 9
9. Udin 015 322165 33 B.7 123 1.2 B
10, Suparman 030 206746 5.0 33 10.0 iz 74
11. F Sarifudin 0.07 423238 7.1 186 42.9 0727 10.3
12. Ending 01 322165 100 B0 400 0.8 8
13. Pohrudin 006 265677 187 333 3313 o+ 66
14. Nencmg 007 2253279 143 0.4 285 0.4 57
15 Nanang 0075 336287 2 67 07 267 0.625 g
16. Usup Pakot 025 203892 83 04 333 12 7
17. lep 0.07 152702 71 10 28.6 0280 4
18 Romi .06 1844.76 B3 B3 333 0.285 f
19. Hasan 004 279799 125 125 50,0 0.280 [
Z0. Ujang Zaenal 007 355453 7.1 85 42.9 15615 8

U Wt reduirrmenl was reltelited using forreniz of Equation (B}

Bazed on the data of the production factors (S, F,
L, ond W) and values of the constants, the modal
was uséd to predict the production. The results
are presented [n Tablel. The values of the model
agreed nicely with the data values as depicted in
the following regression curve with an error of
0.002 (Fig 1) The kbor dem in Table 1 s
presented in physical number. For the purpose of
financlal farm analysis, which is not discussed in

Jermed irigent - Wl 5, Mo, L flaci 2070

this paper, labor should be exprossed in
marn-days with its unit price [DISIMP NTT, 2008).
Labors are needed in fand preparation,
transphinting, fertilizing. weeding, hanresting,
etc. One or more individual Isbor({s) as presented
in Tabkle 1 can perform more than one activities
provided that the different acthrties sre not done
at the same time or period.
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Fig. 3. Prediction of ylek of SRI orgunic rice farming

It iz shown in Fig. 3 that the maximum sestanable
yieki of 1100 ton/ha is reached after
approximately four years from 2006, The yleld
starts to kevel off at this point and remains at that
kevel after that provided that all production factors

organic rkce farming with SR method and
predicting the production yleld throwgh time
Based on the production factors (5, F, L and W)
and values of the constants, the production mode]
gives values that are agreed nicely with the data
waloes o= depicted in the regression carve with a0
érmor of 0.002 amd R*=0.999, The prediction
medel for yield or productivity indicates that the
maximum sustinahle yield of 11.00 tonfha is
reached after approximately four years and stars
to level off at the macdmum value of yiell with an
arrorof 24 and R*=0.844.

Howewer, there are some limitations that should
be mken into account to the resulls of this study
due to the limiting study area, ie, District of
Sukaboml Errors may ako have been
encountered during b colecvon. Therefore, this
conclasion may not be applied 1o other areas
without considering daty coliection from those
aredns.

Further stedy will be conducted in analyzing the
susainability of organic rice Bxrming using the

Jurnad Irjgasi - Vel M. 1, jurd 2010

SRl method particubrly those Involwing
socio-economic and environmental aspecs in
more detiled In that way, 3 more com

result about the sustinability will be obained

I am forther gratelul and would ke to express my
appreclation to the swff of NOSC, Nagrak,
especlally to Mre [atika and Misnan. Last but not
least, thanks o other parties that | cannot name
one: by ome who are abo wery helplsl In
conducting this stody.
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