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ABSTRACT

The objectives of this research were to study tte and function of
the SRI project, socioeconomic characteristics agritultural production systems of
the farmers, rice cultivation activities of farmgosning the SRI project, to analyze
net profit and level of practice in the SRI projecbrrelation between the levels of
practice and net profits, problems and obstacleSRif project in the practice, and
factors affecting the farmers status (still pranticSRI or quit SRI). The research
instruments used were questionnaires and intervitnesn 110 farmers, who
participated in the training of the SRI Projec®d07. Data were collected all farmers
during April to June 2011.

Descriptive statistics such as mean, frequency, @erdentage were
used to analysis the socioeconomic characterigtia$,agricultural production system
of the farmers, the rice cultivation activitiesfafmers joining the SRI project, the net
profit and the level of the farmers' practice ie BRI project, and the problems and
obstacles of the SRI project in practice. Quamaanalysis such as; correlation
analysis by Rank Spearman Correlation Coefficierartalyze the correlation between
the level of practice and the net profit in the $iRdject, and independence tests via
Chi-Square statistic to analyze the relationshipm@gnsocioeconomic or other factors
that are independent variables and the farmenssstiaat is a dependent variable.

The results revealed that all farmers were malanatverage age of 49
years. Most of the SRI farmers finished secondahpsl, while nearly half of the Q-
SRI farmers finished elementary school. There veése members of an agricultural
group. The results also revealed that the net tpobfrice farming obtained by SRI
farmers is IDR 16,045,593 per hectare. While thi&«SRI farmers is IDR 9,321,610
per hectare. Hence, the net profit of SRI farmer$igher than Q-SRI farmers by

approximately 40 percent per hectare.
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The high level practices such as; seed selectitin sailt water, makes
the seedbed before cultivating, transplant seesliaiga young age - 7 to 12 days old,
transplanting one-two seeds per hole, transplantiitp spacing, and practicing of
intermittent irrigation. Furthermore, the moderatevel practices such as;
management of land and organic fertilizer, freqyenicweeding, practicing organic
fertilizers, practicing Integrated Pest ManagemefiPM), and harvesting
management. The results of the correlation betvieerievel of practice and the net
profit in SRI the project is relatively high. Thisiplies that the higher the level of
practices of the SRI project principles, the higbiethe net profit.

The results indicated that the problems, and olestaof the SRI
project in practice included farmers difficulty imansplanting young seedlings,
farmers difficulty of finding employment or laboser farmers difficulty of
transplanting the seeds with wide spacing, mashéas preferred to use chemical
fertilizers, and the farmers difficulty to contiiolf pests and diseases.

The relationship among socioeconomic or other factnd farmers
status revealed that age, size of rice field, labiogle or double seedling, soil organic
fertilizer, farmer practices and drought had a isiggnt relationship (P=0.000-0.050)
with farmer status (SRI or Q-SRI farmers). Meanahihe marital status, the level of
formal education, main occupation, second occupatand land holding had no

significant relationship with the farmer status.

Keywords: SRI project, net profit, the level of practicacfor affecting
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Chapter 1

Introduction

1.1 Background

Rice has been widely known as a basic commoditylfidonesian
people as a source of energy, and carbohydrate.rthease in rice production in
Indonesia is assumed to have an amount as Indongsjaulation density for now or
in the future. In this case, to increase the rioedpction the use of science and
technology, through research and projects is neddetfielp maximize the rice
production and increase the farmers’ welfare.

In 2007, International Rice Research Institute ([RReported that
Indonesia is the third largest rice producer, amasamer in the world. As compared
to other foods and cereals, rice has been theestapt for Indonesian people (above
95%) with 133 kilogram of rice being consumptiorr person, per year. Regarding
this phenomenon, Erwidodo (2010) argues that teediversification failure is due to
the fact that most of the Indonesian people belithad the definition of eating is
eating rice, and in spite of carbohydrate needsdet the energy requirements being
fulfilled by eating other sorts of meals, Indonesgeople still think they need to eat
rice.

The Central Bureau of Statistics of Indonesia reggbrthat the
Indonesian population growth rate from 2005 to 2@d@stimated to reach 1.3%,
1.18% in 2011-2015, and 0.82% in 2025-2030. In taldi The National
Development Planning Agency (Bappenas) Indonegp@rted that the Indonesian
population density is estimated to reach 450 mmlii@ople in 2045. This means that
referring to the fact that rice consumption peritzapf the Indonesian people is 133
kilogram per year, the domestic demand of rice b@lmore than 61.5 million tons
per year. In 2006, the total rice consumption peruan was about 30.3 million tons,
while in 2030 total rice consumptions will reacte@dund 75 million tons (Prabowo,
2007).

During 2009 to 2010, Indonesia imported 1.15 milltons of rice and

1.2 million tons of corn. In order to maintain aaiminimal stock, The Indonesian



National Logistic Department (BULOG) supplies 1.5illion tons of rice.
Furthermore, in 2010 Bulog imported another 1.Siomltons of rice including 0.8
million tons from Thailand and 0.7 million tons fnoVietnam to maintain the
national minimum stock of rice (market operatiom am alleviate the potential rise of
rice commaodity in domestic markets (Meylinah aneitt®l, 2011).

In 2010, rice was mainly grown in an area of 13miflion hectare,
with the average production being 65.98 million sorin 2010, the Indonesian
population was about 237.60 million people (CenBaleau of Statistic Indonesia,
2011). At the current rate of population growthe tindonesian government should
produce more than 100 million tons of rice by 2@@5food commodity. Thus, there
is a demand as a challenging task for policy makeesearchers, and other
stakeholders, to provide the targeted rice demand.

An agricultural intensification program in farmingas started in
1960s, known as the green revolution. In Indondkig, intensification program was
on trial in 1937 before the Indonesian in-depengefihis program was aimed to
increase rice production without changing the rusatial structure. The basic
assumption was that rice crop production shouldemse. The result of the green
revolution was supported by several programs sighrehabilitation of drainage,
financial support programs, and so on (Tjondronegd®90).

In 1950s, the governments efforts to increase pomduction was
emphasized with the land-crop expansion and thstagstion of irrigation systems.
The expansion of farming areas was successful @uket conversion of sugar cane
areas into rice crop areas. The average rice ptodudn 1956-1960 was
approximately two tons per hectare (Jatilekson®@7)9Rice “self-supporting” was
the main program by the government in 1960, agtvernment tried to increase rice
production to meet the increase in the populatiime agricultural intensification
program was designed to increase rice productiaough social counseling
programs. It had five main activitiepgnca usaha taiinvolving technological
innovation; (1) the use of high-yield varieties) {(Be use of fertilizer, (3) integrated

pest management, (4) irrigation and (5) soil mamegd.



The Indonesian institution for agricultural reséaand development is
The Indonesian government institution (Departmémgriculture) whose program is
to increase rice production, and keep up food #®cuwrspecially with the use of
technological innovation. Dealing with the fact tthmost of the farming area in
Indonesia have been classified as less fertilizwtdd, an environment friendly
technology innovation is badly needed. One of theirenment friendly technology
innovations is through the System of Rice Intenatibn (SRI).

The SRI program is an effort to overcome the pnoisleof less
fertilized land, and to maximize rice crop produityi. In addition, SRI is a set of
farming practices which have been developed coatisly based on the principle of
the environment friendly act, efficient inputs, ah@lso aims to produce rice with a
large and deep root system that is better at megidtought, storms and heavy rains.
SRI is also to implement the principles of an agtiral system ability, economic,
social, and environmental sustainability (Anonymd10).

East Java is one of the provinces on Java Islariichwis a big
contribution of the rice supply in Java. AccordiegThe Central Bureau of Statistic
Indonesia (2011) rice production in East Java it@®Was 9.14 million tons. Rice
production in the Malang Regency was around thettase years, increasing from
366,271 tons of dried rice in 2008 to 368,509 o009 and 416,396 tons in 2010.
The head of the Agricultural Department in Ngantang-district of Malang, Wahadi,
said that there was an increase in rice produdtam, 6-7 tons per hectare in 2009 to
8-9 tons per hectare in the following year.

In 2007, The Department of Agriculture Malang Regeimplemented
the SRI project in the Village of Clumprit (30 faens), Kademangan (25 farmers),
Kanigoro (25 farmers), Karangsuko (30 farmers), dfagn Sub-District, Malang
Regency. In detail, there were several trainingdas about the SRI project covering
land preparation until harvesting. SRI projectsenenplemented in four villages with
as many as 110 farmers. At first they were skepttmut this project as it was
different than conventional methods, yet they earit out and successfully produced
rice crops with an average of 7-10 tons per heatareven more than this with 15
tons per hectare.



However, in 2011 most of the farmers quit the SRjgrt, 85 farmers
quit the SRI project (Q-SRI farmers). Only 25 farmare still practicing this project
(SRI farmers). These fact show that farmers haweblpms, and obstacles with the
SRI project in the practice, and why those farntpng the SRI project even though
they already knew the advantages of this projevtatds the increase of rice
production.

This fact certainly attracts critical questions taswhat extent SRI
projects contribute to a farmers welfare, and #essons why they not practicing it
any longer. This research is important to answesélhissues. The following are the
research questions of the study.

1. What are the roles and functions of the SRI pr@ject

2. What are the farmers’ socioeconomic characteristiaad agricultural
production systems?

3. What are the farmers’ rice cultivation activitiestbioth SRI farmers and Q-SRI
farmers?

4. What is the net profit, and the level of the farsh@ractice in the SRI project,
and the correlation between level of practice agtdonofit in a SRI project?

5. What are the problems and obstacles of the SRégtra) the practice?

6. What are the factors affecting the farmers stastii practicing SRI or quit
SRI) in a SRI project?

The formulated questions above are expected toentwe questions
being raised in this research as to what extentSiRe project contributes toward
farmers’ economic lives in Malang Regency, Indoaedihus, the title for this
research isEconomic Performance of System of Rice IntensificgSRI) Project in

Malang Regency, Indonesia

1.2 Objective and benefit of the research
1.2.10bjective of the research
The general objective of this research is to exartte contribution of
SRI projects to the economic aspect of the farm&h& general objective can be
broken down to six specific objectives that wouwlddther achieve the overall goal of
the research as follows;



1. To study the role and function of the SRI project,

2. To study the socioeconomic characteristics andcaljural production system
of the farmers,

3. To study the rice cultivation activities of farmgoging the SRI project,

4. To analyze net profits and levels of practice il Si®jects and the correlation
between the levels of practice and net profits,

5. To identify the problems, and obstacles of SRIgxbjn the practice,

6. To study factors affecting farmer status (stillgiicing SRI or quit SRI).

1.2.2Benefit of the research

The results of this study are theoretically expgdtecontribute to the
researcher, facilitator, information providers, amrested parties in studying farmer
knowledge and practice in the SRI project. In addjt the results of practical
research are expected to provide significant doution for practitioners, especially
farmers, or interested parties in applying the SiRject.

The results of this study are expected to haveflierier people who
do not have a basic knowledge in agribusiness neamegt that will be able to
understand some, or all of the research report. édew it is also expected to be
useful to other researchers who may gain somehtssig conducting further research
in other ways that can use the data describedsmehort.

Furthermore, this research can also be used to rstade the
conditions of knowledge and practices of farmersthie SRI project, providing
information about the role, and function of the SRbject in Indonesia. It is also
useful for decision-making or policy-makers in agtture, especially rice fields, to

improve the welfare or income of farmers in the $Riject.

1.3 Scope of the research
The scope of the research focuses on three majts; ghose are
content of the research, research area, populatioresearch and period of data

collection.



1.3.1 Content of the research

The content of the research focuses on the follgyiarts (1) the role
and functioning of the SRI project. The role anddiipning of the SRI project
following the standard of SRI, (2) the socioeconorharacteristic and agricultural
production systems of farmers joining in the SRéjgct. The focus of the topic
includes gender, age, religion, marital statuscation, and numbers of family, main
occupation, second occupation, and status of azghon, participation and position in
the organization. It also emphasizes on the aspéegricultural production systems
which, include used land and hold land, and (3) tlse cultivation activities of
farmers joining the SRI project. The rice cultieati activities include land
preparation, seedling and transplanting, chemiaal @rganic fertilizer application,
water management, weeding, chemical and herbalicjpest application, and
harvesting.

(4) Net profits and levels of practice in the SRbjpct, and the
correlation between levels of practice and netifmoNet profit is the difference
between total revenue, and total cost per hectline. level of practice in SRI
principles includes: (a) selecting seeds with sediter, (b) managing field and
practicing organic fertilizers to the field, (c)aplting seeds at a young age (7-15 days),
(d) transplanting one or two seeds per hole, (gihgethe planting distance of 30 cms
x 30 cm, (f) doing frequent weeding 3-4 times, st three times usindcdkrok or
weeder” and doing them manually, (g) practicingamig fertilizers, (h) practicing
intermittent irrigation, (i) practicing an integeal pest-disease control and (j)
practicing an appropriate harvesting system. Theetaion between the level of
practice and net profit in the SRI Project is amaty by correlation analysis using
Rank Spearman correlation coefficient.

(5 The problems and obstacles of the SRI projacthe practice.
Problems and obstacles of the SRI project in thectfme include: difficulty in
transplanting young seedlings, difficulty findinghployment or labor, difficulty in
transplanting the seedling with a wide spacing, jonitg respondents prefer to use

chemical fertilizers, difficulty in controlling pesand diseases.



(6) The factors affecting the farmer status (gtiicticing SRI or quit
SRI). The factors affecting the farmer status idetusocioeconomic factors and other
factors. Socioeconomic factors such as; age, nhasttaus, the level of formal
education, the number of household members, mainpation, second occupation,
total land holdings, size of paddy fields, stattithe farmer organization participates,
and the number of cows. Other factors such asy ledguirements, single seedling,
soil organic fertilizers, the farmers practice bEtSRI project, and drought. The
relationship between socioeconomic, and other #mdofs and farmer status is
analyzed by relationship analysis using indepeneletests via Chi-Squarey?,
among socioeconomic or other factors that are iexdéent variables and the farmer

status that is the dependent variable.

1.3.2 Research area
The research areas (village, sub districts, regeacg province)
performed purposive selection for consideratiof:{llage, sub district, district and
province is the center of production of paddy inlamg, (2) In the area of SRI
development ever undertaken. Therefore, the ardheobtudy is conducted in four
areas as follows, (a) the Clumprit Village, PagatarMalang, (b) the Karangsuko
Village, Pagelaran, Malang, (c) the Kademanganaydl Pagelaran, Malang, (d) the

village of Kanigoro, Pagelaran Sub-District, MaldRggency, Indonesia.

1.3.3 Population of research
The population of this research are all 110 farmdrs took part in the
government's pilot project (SRI Project). There 2Bfarmers who are still practicing

the SRI Project, and 85 farmers who already geitSRI Project.

1.3.4 Period of data collection
Data were collected all farmers who participatedSiRl Project in
2007, in total 110 farmers during April to June 201



1.4 Definition of the terms

This sub chapter will explain some terms to avaig misperception amongst

readers. These terms are explained as follows:

1.

Conventional method is the method used by farmemsmvtend to use
chemical fertilizers, pesticides and hybrid sedussé¢ are relatively large
compared with the SRI farmers.

The green revolution is a technology package casmgimaterial components
to improve high yielding varieties of two staplereas (rice and wheat),
irrigation or controlled water supply, and improvedbisture utilization,
chemical fertilizers, and pesticides.

Cash costs are costs requiring an out of pockdt pagment, an example;
hired labor, fertilizer, pesticides, etc.

Non-cash costs are costs not requiring a cash payewery year or season
(depreciation, family labor, subsidy of seeds,)etc.

Level of practice in the SRI project is the abiliti/farmers to practice the SRI
project such as land preparation, seedling andgptanting, weeding, through
till harvesting.

Organic fertilizers are naturally occurring fesérs (e.g. compost, manure,
green manure, etc.)

Herbal pesticides are potion of organic naturengisierbal ingredients. It has
the same function as chemical pesticides, whichredoce or minimize pests
and diseases. It is also as supplement the grofyphaots by offering all the

important nutrients.

1.5 Organization of the study

The entire study has been divided into five chapt€hapter 1 presents

an introduction. Chapter 2 describes a literatweiew. Chapter 3 presents the

research methods, while Chapter 4 comprises oémhgirical results of the research

and discussion. The final chapter gives conclusasrecommendations.



Chapter 2

Literature Review

2.1Rice situation and the SRI project in Indonesi
2.1.1 The rice situatior in Indonesia

Indonesianpopulation and area of agricultural land in Indonesia

Based on the results the population census enumeration of 2
(Figure 2.1) the Indonesian populaticwas 237.56 million people; cons of 119.51
million men and 118® million women. Distribution of Indonesia's population il
concentrated in Java that is equal to 58 percetipwied by Sumatra Islanat 21
percent. Next to the islancor othe island groups in succession as follows:
Sulawesi a7 percent; Kalimatan at6 percent, Bali and Nusa Tenggara percent,

and Maluku and Papua 3 percent (BPS, 2010).

e 2376
250 _a—
205.1 ===
200 ' 178.6 mm
M 1469 FF - om
i 150 +~ —
| 97.1 29,2
| 100 - =
i 60.7 —
' s [ m B [ B [ B [ B
o 50 -4/,-; [ [
n [ | 0 0 [ | [ |
i Il BNl DO DOl EaE e
0 S 2 2a B B D D B B

1930 1940 1950 1961 1971 1980 1990 2000 2010
Year

Figure 2.1 Data of Indonesia's population by
Source: BPS, 2010

Figure 2.1 shows thidndonesia's population continues to g. When
the Dutch entered the 1930 census the populatie6@& million people nationwid
In 1961, the first population cen, afterindonesia became independent, the twas
apopulation of 97.1 million people. In 1971 Indorasipopulatiorwas119.2 million
people, in 1980 it waas many as 146.9 million people, in 1%t was178.6 million
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people, in 2000 was 205.1 million people, and IL@®® stood at 237.6 million
people.

Nationally, the sex ratio of Indonesia's populatamounted to 101,
which means the total male population was one péro®re than the number of
females, or for every 100 women there were 101 mba.sex ratios are largest in the
province of Papua, which is equal to 113 and thallsst is found in West Nusa
Tenggara Province which is 94.

West Java, East Java and Central Java are thares provinces with
the most populous, which respectively amounted 32 million people, 37.48
million people and 32.38 million people. Provinck Morth Sumatra is the most
populated area outside Java, with as many as 12ilB8n people.

The total area of Indonesia is approximately 1.89lian km? meaning
the average population density of Indonesia is p@dple per ki Provincial the
highest population density is in the Province oflDkkarta, which amounts to 14.44
thousand people per KmMeanwhile, the province's most low-level populati
density is the Province of West Papua, that is legué people per kfn

Further regarding the harvested area, productipityduction of Rice
in Indonesia are presentedTiable 2.1

Table 2.1 Harvested area, productivity, productbrice in Indonesia

Harvested area Productivity

Year Type of crop Production (ton)

(ha) (ton/ha)

2004 Padd 11,922,974 4.53€ 54,08€,46¢
2005 Paddy 11,839,060 4574 54,151,097
200¢ Padd 11,78€,43C 4.62C 54,454,937
2007 Padd 12,147,637 4.70E 57,157,43¢
2008 Paddy 12,327,425 4.894 60,325,925
2009 Paddy 12,883,576 4.999 64,398,890
2010 Paddy 13,118,120 5.030 65,980,670
Growth Rate(%l/yeal 1.8( 1.97 3.8(

Source: BPS, 2011

Table 2.1 shows that 7 years based on the high#is¢ @rea harvested
in 2010 with an amount of 13.12 million hectarejethmeans that every year there is

a trend increase in the area harvested. Lateridugtion, total production was also at
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its in 2010 amounting to 65.98 million tons, whilee smallest number in 2004

amounted to 54.09 million tons, it also shows adref increased production aspects.

Consumption of rice in Indonesia

According Raswa, E (2006) in his article titled ¢RiConsumption
Data" states that: A number of agricultural circlg@gestioned the national rice
consumption data (Indonesia) per year. They urgedQentral Bureau of Statistics
reexamine the data. According to the Chairman ef Advisory Council of the
Organization of the Indonesian Farmers Associatiiswono Husodo, data for 139
kilograms of rice consumption per capita per ysdoo big.

Based on his research of rice consumption it aestagnly 125-130
kilograms per capita per year. As a result of congion per capita being too large,
the number of national rice consumption swelle®6 million tones. Thus, said
Siswono, rice production could not close the ldaré¢of. And with the consumption
of 125-130 kilograms of rice per person per yehe, mational rice consumption is
only 27.5 to 28.6 million tons per year.

According to the Chairman of Contact Farmers andhéiimen
Mainstay, Winarno Tohir, a re-calculation should daaried out between BPS, the
Ministry of Agriculture, and agricultural practiners. Director General of Food
Crops Agriculture Department, Sutarto Alimoeso atkdi to routinely providing
input to the Central Bureau of Statis(€BS) about the revision of this consumption
data. "Continues to do an evaluation,” said Sutaktdually has a valid method of
calculating the consumption of rice. But this methweeds to be repaired under the
conditions there.

Projected rice production in 2001 refers to theedast figures
Connecticut, further projections in 2002-2004 udimg rate of production growth rate
of 1% per year. This growth figure is the rangdla€tuations in rice production that
occurred in the last 5 years (between -3.3 to p8r8ent) with a declining trend, and
considering the unavailability of sources of newvgh for rice production, either
from raw land fields, cropping intensity, and protiuty. The unavailability of

production incentives that ensure farmers' incantense competition with imported
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rice, and the increasingly limited land and watsgources, an obstacle facing efforts
to increase rice production.

Projected availability of rice, that is ready to cmnsumed, is reduced
domestic production of seed / seedlings and ymddds (Table 2.2), then converted to

the rice with a conversion factor of 0.65.

Table 2.2 Production and availability of rice fansumption
Availability for consumption

Production  Needs Seeds

Year Loss (ton) : Equivalent

(ton) (ton) Rice (ton) rice (Ton)
2001 50,096,486 1,252,412 2,254,342 46,589,732 30,283,326
2002 50,597,451 1,264,936 2,276,885 47,055,630 30,586,159
2003 51,103,425 1,277,586 2,299,654 47,526,185 30,892,021
2004 51,614,460 1,290,361 2,322,651 48,001,448 31,200,941

Source: Ministry of Agriculture Republic of Indon@s2011

Table 2.2 shows that the availability of rice foonsumption is
expected to rise only about 1 percent per year 868 million tons in 2001 to 31.2

million tons in 2004.

Projection import/ export of rice in Indonesia

In this study the volume of import / export of riaee a residual in the
balance sheet and in rice production needs. By adngpthe availability and demand
projections (Table 2.3) can be viewed any surplusledicit over a period of four
years (2001-2004). If the deficit is needed for amghe difference is, on the contrary

if there is a surplus there is potential for exjayt

Table 2.3 Balancing demand and availability of fimeconsumption (2001 to 2004)
Requirement Production available Deficit (import)

Year (ton) (ton) (ton)

2001 32,771,264 30,283,326 2,487,920
2002 33,073,152 30,586,159 2,486,993
2003 33,372,463 30,892,021 2,480,442
2004 33,669,384 31,200,941 2,468,443

Source: Ministry of Agriculture Republic of Indon@s2011

Table 2.3 above represents an estimate of theitdehen the nominal
volume is quite large, although it tends to deazesightly, from 2.49 million tons in
2001 to 2.47 million tons in 2004. This deficit dition makes the domestic rice



13

market sensitive to fluctuations in domestic rigeduction, it is also sensitive to

changes in climate and other natural conditions.

2.1.2 SRI project in Indonesia

The System of Rice Intensification (SRI), develofdLaulanié, in
the 1980s in Madagascar, offers unprecedented tppes for improving rice
production in a variety of situations around therldionot just by increments but, by
multiples. The SRI, developed in Madagascar with tielp of Malagasy farmers,
involves reduced water applications, including @ldeption of Alternate Wet and Dry
Irrigation (AWDI) as a part of a new strategy ofeiintensification, growing rice
under mostly aerobic soil conditions (Uphoff, 2@ Van der Hoek et al., 2001).

Uphoff (2005) reveal that SRI system changes a murb practices
that farmers have used for centuries, even milerioi grow irrigated rice. However,
it should be understood that the SRI is more thesd practices. It is the concepts,
ideas and principles preceding and justifying ttecfices that are the crux of SRI. The
alternative methods are manifestations of a diffenway of thinking about and
pursuing agricultural production. Conventional pice (Non SRI) and SRI practice is
presented in Table 2.4 (Uphoff, 2005).

Table 2.4 Conventional practice (Non SRI) and SRtfice
Conventional practice (Non SRI) SRI practice
Transplant older seedlings, 20-30 days Transplant young seedlings, 8-12 days old, and
old, or even 40-60 days old in traditional certainly less than 15 days old, to preserve
practice subsequent growipotentia
Transplant seedlings in clumps of plants Transplant seedlings singly, one per hill, and in
and fairly densely, 50-150 plants m2 a square pattern, 25x25cm, or wider if or when
the soil is more fertife
Maintain paddy soil continuously flooded,Keep paddy soil moist, but not continuously
with standing water throughout the growtlsaturated, so that mostly aerobic soil conditions
cycle prevail
Use water to control weeds, supplementedontrol weeds with frequent weeding by a
by hand weeding or use of herbicides = mechanical hand weeder (rotating hoe or cono
weeder) that also aerates the soil
Use chemical fertilizers to enhance soil Apply as much organic matter to the soil as
nutrient supply possible; can use chemical fertilizer,
Source: Uphoff, 2005
! Also, transplant seedlings quickly — getting thesplanted within 15-30 minutes after
removal from their nursery; shallow — only 1-2 ceeg; and gently — taking care to minimize
any trauma to the roots, and not plunging the segslldown vertically into the soil, which
inverts the roots tips so that they point upwamdd their resumption of growth is delayed
while their tips reorient downward.
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Uphoff (2008) wrote “The SRI as a System of Agriacl
Innovation”: The basic concepts of SRI can be surized as follows:

1. Use young seedlings to preserve mature plants, tgr@etential, although
direct seeding is becoming an option with SRI.

2. Avoid trauma to the roots — transplant quickly, |kiva (1-2 cm), with no
inversion of seedlings, root tips that will deldyetplants, resumption of
growth after transplanting.

3. Give plants optimal wider spacingofe plant per hiland insquare patterrso
as to achieve, the border effect for the wholelfiel

4. Keep paddy soil sufficiently moist but not contimsty flooded, mostly
aerobic, and not saturated. This concept has bampted for rice-growing in
rainfed, unirrigated areas, with considerable ss&ce

5. Actively aerate the soil as much as possible, uaingtary hoe oconoweeder
to control weeds.

6. Enhance soil organic matter as much as possibspplying compost, muich,
manure, etc. Chemical fertilizers can be used \8itl, but the best results
have come from organic soil amendments.

The first three practices stimulate plant growthjle/the latter three
practices purposefully enhance the growth and hedltplant roots and soil biota.
Another beneficial practice is gained from thatusé SRI, such as selecting of most
suitable varieties, using good seed selection, ilplgsalso doing seed priming and
seedbed polarizations or using raised beds (Cuéhah, 2006).

Therefore, rice seedlings, when transplanted &g young stage, can
easily absorb the transplanting shock and canmsdiintain their ability to grow to
their full potential. Like plants, soil is also cdered living — full of live, with
microbes thriving on and in it. The activities bése huge numbers of microorganisms
make the soil a living body. Rather than beingaesthouse, it is virtually a living-
machine that produces nutrients for plants dependim the way it is managed,

and depending on the energy that is supplied to it.
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Generally, composts and manures are consideregriimary source
of such energy, and the amount, the time allowewt| #he type of the organic
materials, that are supplied to the solil, havergelanfluence on the overall activities
and the population of these huge numbers of migeoosms.

Contrary to what people general understand, thegan@ materials
are provided to the soil not as a supply of nutsea the plants but rather, as a source
of nutrients and carbon to the microorganisms. st generally believed that
microorganisms cannot uptake carbon, which is ¢sddar their survival, from air,
and no synthetic fertilizers contain carbon at @he supply of organic nitrogen
through green manures also influences (positivitlg)population of microorganisms

that cannot a fix atmospheric nitrogen (Kabir, 2006

The principles of SRI
The principles that have determined SRI practiceglabir, 2006):
1. Rice is not an aquatic plant:

Rice has been growing over centuries under subrdecgeditions.
There was a general belief that rice plants groitebender saturated conditions. This
is strengthened when it is seen that rice plant®ldp aerenchyma (air pockets) in
their roots when it grows under submerged condition

2. Rice plants loose some of their growth potentiaewlkransplanted at an older
age:

SRI capitalizes upon an in-built pattern of physgital
development in rice which was first identified byJapanese scientist named T.
Katayama before World War Il, when he found whitledging the growth and
development of cereal plants, that these plantdya® their tillers in a sequential
order (Katayama, 1951; Uphoff, 2002). Later FatHenri de Laulanié, during his
work in Madagascar in 1960s-1980s, observed thplaat's ability to produce
tillers was reduced gradually with the age of thedlings when transplanted, with
younger seedlings producing a larger number darsllHe found that rice seedlings
transplanted before the fourgphyllochron -a physiological development unit of
plant growth, the time interval during which onemore phytomers (units of tiller,

leaf and root) develop — produced the highest nurabéllers. Therefore, to exploit
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the maximum potential for tillering, rice seedlingsed to be transplanted before the
beginning of the fourth phyllochron, usually whémey are around 10-15 days old.
This difference is based on the management of thedlimgs. Under better
management conditions, 10-day-old seedlings caadtr such a stage.

3. Enough spacing to grow fully:

Rice seedlings, when planted earlier, need enopagtesto express their
full potential in terms of growth of leaves, tikeand roots. Enough space, along with
other favorable conditions, allow the plants raotgrow profusely both vertically in
deeper parts of the soil and horizontally to coadarger area, and when roots are
spread to a larger volume of soil, they tap morérients, which results in the
development of larger plants with a larger numioérsdlers and grains.

4. Careful transplanting:

Transplanting shock associated with uprooting, Spantation, and
transplanting is an important stress to rice segdli therefore, they need to be
handled very carefully. Seedlings when they getcéfd lose their potential to grow
fuller, and perhaps this is one reason why, whexy #re transplanted in usual ways,
they are not seen to produce as many tillers as whieg SRI.

5. Specific soil amendment practices to facilitate thgowth and
development of microorganisms:

The supply and the availability of nutrients, iretBoil is mainly
determined by how it is managed. Specific soil ng@maent practices include
providing alternate oxidized and reduced condititmshe soil so that both aerobic
and anaerobic microorganisms can grow, and dialternating conditions and their
continuous decomposition supplies nutrients togbi, as mentioned earlier. This
would be maintained by alternate flooding and dyyin

Specific soil management can also supply adequateuats of
organic material so that, it improves the nutrienfply for microbes. Studies
conducted with sugarcane in Brazil indicate that-teguminous plants, of which
rice is one, when grown without chemical nitrogean a fix 150-200 kilogram of
nitrogen per hectare (Uphoff, 2002). For exampigrdases in water-extractable
organic P of between 185 and 1900% were reportddwing the air drying of

temperate pasture soils (Turner and Haygarth, 2001)
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All these dynamics can make the application of dbahfertilizers
unnecessary if there are unavailable reserves tfents in the soil that can be
mobilized or mineralized, as a result of the work microorganisms. Another
important finding, which is again contrary to thengral belief, is that plants can
grow satisfactorily with much lower concentratiafsnutrients than have previously
been thought to be necessary provided and thatinited supply is constantly
available over time rather than at a few pointsinme (Primavesi, 1994, and Uphoff,
2002).

Abeysiriwardena D.S.d.Z., Weerakoon W.M.W. & Wiakrasinghe
W.M.A.D.B. (2009) wrote “System of Rice Intensiftezn (SRI) As a Method of
Stand Establishment in Rice”: The range of statdbdishment methods in rice with
placing SRI in its proper position in the range #melr associated seed rates based on
the utilization of tillering capacity and speciaatures are presented in Figure 2.2.
Furthermore, in one extreme end of the range oidséstablishment methods in rice,
rice crop is allowed to have only the main culntla# rice plant with the maximum
number of mother culms or panicles per unit langaaguni culm approach). The
practical implication of this extreme method ofrataestablishment is that it saves
cost on labor and weed control at the expense efl gs|addy while obtaining

profitable yields.

Good Recommended Adopted
4— for seed b 4 for general P 4— byfarmers

multiplication cultivarion
System of Rice Seedling Standard Dapog Row Standard High density
Intensification Broadcasting transplanting  transplanting  seeding  broadcasting broadeasting
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Figure. 2.2 Range of stand establishment methdttisteir associated seed rates
and special features in rice cultivation
Source: Abeysiriwardena et al, 2009
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Each of the stand establishment methods while bavisa own
advantages and disadvantages is associated witpecifis set of management
practices unique to each method depending on ltkarg requirement to maximize
grain yield. All the stand establishment methodsuding SRI ultimately end up with
the same grain vyield through making autonomous sadjents among yield
components if properly managed. SRI was not capabbgving extraordinary high
grain yield or at least a significantly higher graield than that of properly managed
conventional methods on area basis. However, @émgield level on seed basis was
comparatively very high owing to its low seed r&®&l could be considered as one of
the two extreme ends in the range of stand estambéat method in rice
(Abeysiriwardena et al, 2009).

Kabir (2006) wrote; Adaptation and Adoption of tBgstem of Rice
Intensification (SRI), soil is considered a stomespe of nutrients essential for the
growth and development of rice plant, and over tafter growing rice for many
years, the capacity of this store gradually desliag rice plants, on a continual basis
for growing year after year, take up needed nutsiérom it. Therefore, the store
needs to be filled up with those appropriate tyged amounts of nutrients that have
been taken up to make sure that new rice crops baeeigh nutrients for their
production. This is a zero-sum view, where the e&wstis not regarded itself
contributing to its own operation, and able to emph its capacities. It is a view
dependent on outside (exogenous) interventions.

Additionally, in this view, rice varieties, eith&cal or improved, are
considered to possess a given yield ceiling orradsawhich is the virtual limit for
expressing their genetic potential; even with moirgouts and/or better
environmental conditions, no variety has a capaoityross such barrier. Generally,
such limits are higher in the modern varieties,neartificially raised through
conventional plant breeding of genetic modificatitiman in the local varieties. The
creation of modern varieties such as high-yieldiagieties (HYVs) or hybrid
varieties with their higher yield target, requitet more nutrients be supplied to the
soil from external sources, since the amount abkElan the soil is not considered
enough to meet their demand. To meet such huge risnéarmers usually opt for

synthetic fertilizers as they are less costly (egdy when subsidized) and easily
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available and, as well as being more convenients®. Especially on large-scale
operations (Kabir, 2006).

Therefore, the cultivation of these modern vargetiss always
dependent on fossil-fuel-based synthetic fertiizand later, after the emergence of
pest insects and diseases, which are eradicategythetic pesticides - mostly
insecticides and herbicides. The overall conseqsmd this concept of growing
rice, especially how it is making impacts - bottsitiwe and negatives - to the lives
of the farming communities, the environments, atusgstems (Kabir, 2006).

The System of Rice Intensification (SRI) is onetloé rice farming
methods which focuses on the management of sadptpland water through
community empowerment, which is based on local ensdeading to environment
friendly programs. SRI develops rice farming ati@s which consider the
establishment of better plant growth, especiallytstg from the root system as it is
different from traditional methods (Berkelaar, 2p01

WASSAN (2006) argued that there are essential coexps in the
SRI methods which are as follows:

1) Wider spacing between plants, suggesting that thrergt be sufficient spare-
space between one plant and another, so that éiligitt can get through the
plant leading to its full potential, growth in tesnof growth of the plant root
system, enabling it to absorb more nutritions, &indlly this condition will
result in the development of larger plants witlgéartillers and grains.

2) The use of fewer seedlings as a consequence of spdeing among the
plants. This method is also useful in reducingost

3) Showing that it could alleviate shock in earli@msplanting, so as to avoid the
density and increase plant production with morders| rods, and maximum
growth of the plants.

4) The use of less water, rice plants are not the &fndatery plants that require
a lot of water. They only need 1-3 cm of water.

5) Use the weeds as the organic.

6) Applying organic fertilizer to enrich the microorgams in the soil, which

enable the fixing the soil structure.
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In 1999, SRI was firstly implemented in Indonesmathe Sukamandi
Village, West Java. Through this method, the rigedpction increased twice
compared with the conventional method. During thesgason the total production of
rice is 6.2 ton/ha and 8.2 ton/ha during the ra@egson. However, when this method
was applied in China and the Philippines, the tesshowed that there was no
significant different between SRI and the convemsiomethod. Therefore, some
experts still question the result of SRI impleméiotain Madagascar (Uphoff and
Sato, 2007).

The study conducted by Rakhmi (2008) revealed thia¢
implementation of SRI in rice farming activities iBinuang Saiyo has been
successful. Another study by Richardson (2010) astElava suggested that the
implementation of SRI could produce 7-8 ton/haioér This production is 5 tons
more than the traditional farming method.

The failure towards SRI implementation is due te fact that the
implementation, or farming activities, tend to gadict with conventional ones. In
other words, the SRI method is against the mythfarmder’s tradition. Some examples
are as follows:

(1) Commonly the transplanting process applied wherséwgelling age is 20-30
days with massive clumps and water in the whole@®ea

(2) SRI strongly recommends the use of organic fegtiliwhich is unfortunately
unaffordable for farmers, because it is improvihg tsoil structure, and
helping to prevent topsoil erosion. However mosintrs prefer the use of
chemical fertilizers.

(3) Planting one seedling in one hole/hill, with youngeedlings is quite difficult
for farmers to do as it requires them to do iteatjuickly.

(4) Systems of intermittent watering in irrigation ae& still difficult to
implement because irrigation systems by farmerscfop land is usually
carried out based on the schedule on the basiaysf 0 days, 2 weeks, or
even 1 month in dry season).

(5) Process of land drying in irrigation areas esphcilat areas is still difficult to

adopt.
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In addition, Gani et.al (2002) in his article “SRI Indonesia” also
reveals several problems which farmers meet dunmgementing SRI, such as:
(1) Irrigation management, and scheduled water comtr®lhard to adopt by
farmers. As a result, soil aeration increases arkerplly farmers are not
aware of it.
(2) The higher labor costs.
(3) Technical problems.
(4) Pest and disease problems, an example; mice, gnassis, and others
which easily attack the young plants after the gpanting.
Uphoff and Sato (2007) conducted an experiment &&tmSRI and
non-SRI method in Nusa Tenggara with an average @& ha. Table 2.5 shows the

result of their experiment:
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Table 2.5 Comparison between SRI and non-SRlementation

Practices SRI methods under DISIMP Conventionahot (irrigated)
Land Preparation 2 times: ¥ LP for plowing, and 2 times: ' LP for plowing, and
(LP) 2" LP for puddling and 2" LP for puddling and leveling

leveling Keep standing water aftefd.P
No standing water after2LP
Seed
»  Quality 80-100% certified seed 20-40% certified seed
> Quantity Planting @ 5-8 kg/ha Planting @ 30-50 kg/ha, or
Direct seeding @ 60-100 kg/ha
> Seedling age 8-12 days at planting 21-30 days at planting

Transplanting
» Seedling no. 1 seedling in each hill. 1-2 cm3-5 seedling in each hill

deep 15 to 20 cm spacing at random
» Spacing 30cm x 30cm (standard) withintervals

regular distance

Irrigation
> Vegetative Intermittent irrigation with wet- Continuous irrigation keeping 5-
growth stage dry cycle. Little standing water10 cm deep standing water
(x 2 cm) in wet period.

> Reproductive Continuous irrigation, keepingContinuous irrigation keeping 5-

stage 2-5 cm of standing water. 10 cm deep standing water

Weeding

> Method Rotary weeder, weeding toolsWeeding tools, or manual
or manual weeding weeding

> Frequency 2-3 times during vegetativel-2 times during vegetative
growth stage growth stage

Fertilizer use

> Type Chemical fertilizer plus organicChemical fertilizer
inputs

» Amount Recommend 150 kg/ha of ure&ollow guideline of district

(nitrogen) and 100 kg/haagriculture office
phosphorus fertilizer

Source: Uphoff and Sato, 2007

SRI methods are expected, indeed intended, to beted to local
conditions, so that the best possible growing daooth are created for the rice plants
and for the soil organisms that interact with thesccording to DISIMP
(Decentralized Irrigation System Improvement Projegperience, some adjustments
have been made in the original SRI practices, eigst Eastern Indonesian farmers
continue to use some chemical fertilizer, but they usually reducing its application.
They have found most farmers are reluctant to gpvéertilizer entirely, and many do
not have access to enough biomass or to enough talonvert it into compost. So

some accommodation is necessary. They anticipatetiiere is still considerable
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room for making further productivity improvementace not all of the SRI practices
that have been validated by factorial trials arendpeused by farmers in DISIMP
(Uphoff and Sato, 2007).

2.1.3 The effect of the practice of SRI project

The previous study about the effect of the SRI metias been studied
by Mediana (2010) revealing three important thiaggollows:

(a) The effect toward productivity, shows that the @asing of production and
productivity.

(b) The effect towards the use of input (water, seejl fer rice production in
which generally the implementation of SRI is mucbrenfocused on the
efficiency of input. It could be seen from the mmbgtent irrigation system
being used in SRI.

(c) The increasing of the farmer’'s income as a resulh@easing production
compared to traditional methods.

In addition, Kunia (2009) found that there are east four main
reasons of SRI is recommended to be implementéddionesia. First, SRI has been
found to increase rice crop productivity above @wverage national rice production.
Second, it also shows the efficiency of water usggéo 40 percent. The use of seeds
could also be saved, up to 80 percent so thatiilaeduce cost production.

Thirdly, it could make soil more fertilized and tis the land
production. Fourthly, this method is known to bevimmnment friendly since it (a)
mitigates the presence of smoke pollution as atre$less dried rice stalks burning
which can reduce gas emission £(®) mitigates methanol gas emission produced by
anaerobe reduction process and standing water, nfifijgates emission CQOand
methanol CH which could decrease the production of green h@ase emission,
which is highly related to global warming, (d) fe&as on waste recycle as one of SRI
principles so that waste load can be minimized weneavoided, (e) limits the
application of agrochemical matters so that chehe@oaironmental pollution can be
avoided, and (f) SRI-produced rice can be clagbifis healthy rice as the method

minimize the use of chemical fertilizers and sytithpesticide.
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The application of SRI methods, which is used bysihad Indonesian
farmers brings positive and negative effects. Based\ndrina’s explanation (2009)
that the lack of organic fertilizer is the consttadf the development of SRI, because
the farmers are not able to produce compost fagtilfor the whole farmland. If it is
analyzed from a economically aspect, the SRI mettend increase the total cost
because, it also includes labor costs. The totat wadll also increase more if the
compost fertilizer price is also included. If tlugat cost is higher the total profit will
be reduced.

Finally, the SRI is technically more efficient coampd to the
conventional model. However, economically, usingl &kethod is lower than the
conventional method. It is based on the researcte diy Rachmiyanti (2009), it is
stated that total revenue from total cost of then&x using SRI is lower than the

conventional method.

2.2 Theoretical background

2.2.1 Fixed, variable, and total costs

Kay et al., (2008) examined the cost associatet witning a fixed
input are called fixed cost. Fixed cost do not geamas the level of production
changes by definition there need not be any fixgaiis changes. By definition there
need not be any fixed inputs owned in the long smfixed cost exist only in the
short run and are equal to zero in the long runtalTéxed cost (TFC) is the
summation of the several types of fixed costs. Qaing the average annual TFC for
a fixed input requires finding the average annugprdciation and interest costs,
among others.

Fixed cost can be expressed as an average costnieof output.
Average fixed cost (AFC) is found using the equathd=C = TFC : output, where
output is measured in physical units such as bashales, or hundredweights. Acres
or hours are often used as the measure of outpmdgchinery even though they are
not units of production. By definition, TFC is adid or constant value, so AFC will

decline continuously as output increases (Kay.e2a08).
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The first thing to check is fixed costs, such asi@ery and building
depreciation, interest and general farm overheatsctf they are high relative to the
farm size and value of production, steps shouldaken to reduce those which will
have little or no effect on the level of productidReducing fixed costs may be
difficult and require some time, but all currentdamew investments and their related
fixed costs should be carefully scrutinized. If tileed and overhead costs appear
satisfactory, check the economic efficiency measuor excessive variable costs
(Kay, 1986).

Variable cost are those over which the managercbasol at a given
time. They can be increased or decreased at thagads discretion and will increase
as production in increased. Item such as feediiZer{ seed, pesticides, fuel, and
livestock health expenses are examples of variadgde Total variable cost (TVC) can
be found by summing the individual variable cosicle of which is equal to the
quantity of the input purchased times its price.erage variable cost (AVC) is
calculated from the equation AVC = TVC : output,esh output again is measured in
physical units. Average variable cost may be imgireg constant, or decreasing,
depending on the underlying production function anel output level (Kay et al.,
2008).

Total cost (TC) is the sum of total fixed cost aothl variable cost
(TC = TFC + TVC). In the short run, it will increa®nly as TVC increases, because
TFC is a constant value. Average total cost (AT@h de found by one of two
methods. For a given output level, it is equal ECA+ AVC. It can also be calculated
from the equation ATC = TC : output, which will g@i\the same result. Average total
cost will typically be decreasing at low output éés; because AFC is decreasing
rapidly and AVC may decreasing also level (Kaylet2008).

Opportunity cost is an economic concept and nobst that can be
found in an accountant’s ledger. However, it isimportant and basic concept that
needs to be considered when making managerialidesisOpportunity cost is based
on the fact that every input or resources hastennative use even if the alternative is
nonuse. Once an input is committed to a particuta, it is no longer available for
any other alternative, and the income from therdtive must be foregone (Kay and
Edwards, 1994).
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Opportunity cost can be defined one of two wayst fithe value of the
product not produced because an input was usedniather purpose, or second, the
income that would have been received if the in@at been used in its most profitable
alternative use. The later definition is perhaps thore common. Either of these
definitions of opportunity cost should be kept imthas a manager makes decisions
on inputs use. The real cost of an input may ndtspurchase price. Its real cost, or
its opportunity costin any one use is the income it would have eamés next best
alternative use. If this is greater than the incaxgected from the planned use of the
input, the manager should reconsider the decisitwe. alternative appears to be a

more profitable use of the input (Kay and Edwai®94).

2.2.2 Revenue

An income statement should include all businessnee earned
during the accounting period but no other reveiiine. problem is one of determining
when revenue should be recognized; that is, in \&@hebdunting period it was earned.
This problem is further compounded because reveanebe either cash or noncash.
When revenue is received in the form of cash faommodity produced and sold
within the same accounting period, recognitionasyeand straightforward. However,
revenue should also be recognized whenever anuétgrial commodity is ready for
sale (Kay et al., 2012).

When an inventory or account receivable is recaghis revenue, it is
noncash revenue at that time, but something fochvhi cash payment typically will
be received at a later date. However, payment maesmes be received in the form
of goods or services instead of cash. This nonpagment should be treated in the
same manner as a cash payment. The value of felacestock received in payment
for custom work should be included in revenue, beeaa commodity was received in
lieu of cash (Kay et al., 2012). Total revenuehis income received from the total
physical product; same as total value product (&ay Edwards, 1994).

Kay et al., (2012) examined depreciation is oftefiretd as the annual
loss in value due to use, wear, tear, age, andiaihobsolescence. It is both a

business expense that reduces annual profit aedwtion in the value of the asset.
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What types of asset would be depreciated? To beedgle, an asset must have the
following characteristics:

1. A useful life of more than one year.

2. A determinable useful life but not an unlimitecelif

3. A use in a business for the depreciation to besines®xpense (loss in value

on a personal automobile or personal residencetia business expense).
Example of depreciable assets on a farm or ranaidadoe vehicles,

machinery, equipment, buildings, fences, livestactl irrigation wells, and purchased
breeding livestock. Land is not a depreciable assstause it has an unlimited life.
However, some improvements to land, such as draitieg can be depreciated (Kay
et al., 2012).

2.2.3 Net farm income

Profitability is concerned with the size of the imess. Size is
measured by the value of the resources used taipeothe profit. A business can
show a profit but have a poor profitability ratifighis profit is small to the size of the
business. For example, two farms with the samefaret income are not equally
profitable if one used twice as much land, labad eapital as the other produce that
profit. Profitability is measure of the efficienof the business in using its resources
to produce profit or net farm income (Kay et aQ12).

Net farm income is the amount by which revenue edseexpenses,
plus any gain or loss on the sale of capital assetsan also be thought of as the
amount available to provide a return to the operdtr the unpaid labor,
management, and equity capital used to producengiatarm income (Kay et al.,
2012). Net farm income is the difference betwedalteevenue and total expenses,
including gain or loss on the sale of all capitsdets; also the return to owner equity,
unpaid labor, and management (Kay and Edwards,)1994

Profit is the monetary value computed as net radato the size of
business or the resources used to produce thée (ifafy, 1986). The profit level and
profitability ratios were estimated using gross gnaand return to management (Kay,
1981).
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Profit or return to management, the estimated prisfifound by
subtracting total expenses from total revenue. tharge for management has not
been included in the budget, this value should lbasicered the return to
management. Management is an economic cost anddsheurecognized on an
economic budget either as a specific expense padsof the residual net return or
loss (Kay and Edwards, 1994).

2.2.4 Farmer participation and farmer income

Hung-Hao and Richard (2009), claimed that farmessewmproved an
understanding of the interactions between the fawmsiness and the farm household,
particularly relative to decisions to participatethe Conservation Reserve Program
(CRP), the largest U. S. agro-environmental programgeting land use. Importantly,
they found that in order to explain participationGRP, farmers must also account for
the correlation between the decisions of farm dpesaand their spouses to work off
the farm and the decision to participate in CRP.

Moreover, by extending these results, farmers diBsmonstrate that
these three decisions interact with socio-econochigracteristics of the farm and
farm household to affect the well-being of farm selolds, as measured by farm
household income, and its variability among farmugeholds with common
characteristics Participating in CRP depends omacheristics of the farm, the farm
operator (including age, experience, and risk watés), land quality, and local
economic conditions. There are also differencespanmticipation by major ERS
production regions. Off-farm work decisions by tfem operator and spouse are
related to many of these same factors, althougltitleetion and magnitude of some
of the effects are different. All three decisiome affected by participation in other
Federal farm programs (Hung-Hao and Richard, 2009).

Participation in CRP (Conservation Reserve Prognaay affected by
state and local programs for farmland retention, €olicy implications of these
results are elaborated in the text. It is not sampy that many of the same factors that
affect the decisions to participate in CRP (Corsgon Reserve Program) and to
work off the farm also affect both farm househoticames and its variability

compared with farm households in which the othermf& and households
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characteristics are similar. After controlling féhe endogeneity between these
decisions and farm household income, they fount gh#icipation in CRP and off-

farm work by both the operator and the spousesasad the average household
income, but they decreased the variability of hbosk income across households

with other similar characteristics (Hung-Hao andHgird, 2009).

2.2.5 Relationships between farmers and the enviroment

Lynch and Lovell (2003) carried out their studywamuntary farmland
preservation programmes in the USA. Under thesgrammes, government entities
purchase the development rights of the farm. T taat larger farms are more
likely to participate in this scheme would be isfhiced by the fact that the cost of
purchasing developing rights per hectare is lesdafger farms than smaller farms.
Wilson (1997) was looking at the effect of farmesian participatory behaviour in a
local Environmentally Sensitive Area (ESA) scheméhie Cambrian Mountains, UK.
Farms in this area are non-intensively farmed. Theans that larger farms will be
expected to make pretty much the same managemanges as smaller farms, but
will receive higher ESA payments for participating.

The quality of the soil on a farm is closely linkiedthe productivity of
the farm, as well as the habitat types on the fddyneset al (2008) found that
farmers having good soil types were less likely participate in REPS (Rural
Environmental Protection Scheme) than to partteipdhis finding indicates that
more productive farms are less likely to partiogpat REPS than less productive
farms. Duprazt al (2003) showed that farmers in the Walloon regirBelgium
were less likely to participate in agri-environmanschemes if they had highly
productive soil and climate conditions on theimfar The Belgian farmers were also
more likely to participate in the scheme if they haw yielding meadows.

Morris and Potter (1994) separated farmers whoigyaated in agri-
environmental schemes into passive and active sehparticipants. Economic
variables like income support are negatively linkedhe likelihood of farmers being
active adopters of agri-environmental schemes amdographic variables, like levels
of environmental awareness, are positively linkedfarmers being active adopters of

a scheme. For REPS to be deemed successful asrisan@gonmental scheme, it
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needs to attract a high number of active partidgpdecause they are most likely to

take their role as primary scheme agents seriously.

2.2.6 Factor affecting concept
All of the decisions in Table 2.6 are made by terf-household. It is,
therefore, important to consider them all when letating sustainability issues.
While identifying factors affecting sustainability,may be good to recall the various
dimensions of the sustainability concept: sustaiitpbincludes not only the
environmental dimension but also the economic acthtdimensions.

Table 2.6 What farmers have to make decisionsamtbdium term

Production Oriented:
1. What to produce
2. How to produce
3. How much to produce
4. When to produce
5. Where to produce

Resource-Use Oriented:
1. How family labor should be used for farm activifisen-farm and off-farm activities
2. How much hired labor is required for farm actiwstignd non-farm activities
3. Acquisition of inputs
4. Renting in, renting out of land resour

Investment oriented:
1. Where and how the farmer could invest his saviadsly and profitably
2. Investments in direct means of production

Liquidity oriented:
1. How much cash is required by the farm-household¢démsumption, school fees,
taxation, marketing, etc.
2. Whether credit is required and, if so, how muchwbat purposes, how to obtain it
3. Cast-management decisi

Process, marketing oriented:
1. How much of what production should be processetheriarm and marketed
2. When to market what production, and where
3. Storage decisiol

Community oriented:
1. Participation in a farmers’ organization
2. Increasing status in the community
3. What the community expects from the farm-househotdrms of production, time,
etc

Source: FAO, 1990
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What are good agricultural practices from a suataility point of view
depends partly on local conditions. In order tonepkfy such practices, the following
list compiled by Seppanen and Korkman et al. wassemted (Seppanen, 1999;
Korkman et al., 1993):

1. Cultivation planning and monitoring
An annual, appropriate cultivation plan foe whole farm is made. Measures
carried out on each parcel are recorded, includingient inputs amounts.
Results from soil analysis are included in the plan

2. Fertilizer and pesticide use
The appropriate amounts of nitrogen, phospghand pesticides vary greatly
depending on the productive potential of soil.

3. Headland and filter strips
Buffers zones, filter strips and headlines laft next to waterways to prevent
soil, nutrients and other substances from leaclomgof arable fields into
surface water.

4. Plant cover outside the growing season
Fields are covered with plants in the wititee to reduce nutrient leakage.

5. Reduced tillage

If no plant cover is used, autumn ploughtag be replaced by direct sowing,

stubble cultivation or spring ploughing.

6. Stocking densities
It is somewhat difficult to generalize whsttould be considered maximum
stocking densities, depending on the agroecologigatem in question (for
examples, see Baldock and Beaufoy 1993, p. 30-Bbyk and poultry
production tends to be intensive and less sustinddan cattle or sheep
production. However, good agricultural practicequiee not using livestock
densities above a certain ceiling. In Finland t&iging is defined as 1.5 LU/ha
(Pirttijarvi et al., 1995).

7. Storage and application of manure
Manure must be appropriately stored and plougheedtire field when spread
and alternatively injected or placed under the isodirder to avoid ammonia

losses.
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8. Nature and landscape management
Biodiversity as well as diversity in the tlscape should be taken care of, and

possible valuable habitats should be preservedstored.

2.3 Related research

Madagascar farmers plant rice in the bottom ofeyalland terraced on
hillsides or newly cleaned upland using the SRIhuods, and the seed varieties
largely unchanged for several generations. Becalufge importance of rice for rural
incomes, employment and food security, the intesaibn of rice production
becomes mainly focused in the development of Mastzagafor many years (Bareth
and Dorosh, 1996).

Through a combination of good practices from thgif@ng of time
planting, spacing of seedlings, regularly weedargy management of water, the roots
can grow well. SRI can also produce more rice coerghdo the previous method.
Besides, SRI does not need chemical fertilizerstigdes, or new seed varieties, also
high results seem to be sustained and have beetoged since 2000 in field trials in
Bangladesh, Cambodia, China, Indonesia, Philippered Sri Lanka (Stoop et al.
2002).

Guptaet al. (1985) examined the economics of paddy cultivaton
different size groups of Haryana. It was observeat tthe use of human labor
generally declined with an increase in farm sizéjlavthat of mechanical labor
increased. The share of fixed costs in the total abcultivation was higher on larger
farms than that on smaller farms. Use of yield asigiimg inputs and yield per
hectare increased with the increase in farm siad,so did the return over variable
Ccosts.

Pergade (1986) studied the economics of rice @iltm in different
land situations for both local and high-yieldingrieties (HYV). The cost of
production (per quintal) in upland region for loeald HYV rice was Rs. 130 and Rs.
88.81 respectively. The cost of production in midlaegion for local variety during
rabi andkharif seasons was Rs. 143.81 and Rs. 134.42 respecth@\HYV's the
same trend was observed but the difference inlbeisteen the two seasons was much

more in case of low land paddy. The cost of pradacivas the highest in summer in
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the case of local variety because of high totatscdas the case of HYV, the cost was
less inkharif, which was due to the low costs of inputs. The gioseme received
from local varieties in upland was higher thaniti@me received from the other two
types of land, and returns were higherrabi (Rs. 1,420.85) than that ikharif
(Rs.1,305).

Thiruvenkatacharet al. (1991) analysed the economics of groundnut
production in rainfed area (Tamil Nadu). The stwiypwed that costA contributed
61.05 per cent to the total cost (cost C) in cdsmarginal farmers, where as it was
77.27 per cent in the case of big farmers. Theretetrns over cost C was Rs. 1674,
Rs. 2371 and Rs.2313 in the case of marginal, samallbig farmers respectively. It
was reported that groundnut production was prditaimder rainfed areas of Tamil
Nadu.

Nagaraj (1993) analysed the economics of croppiggtes In
Tungabhadra project commanded area. He reportédhdaost of cultivation (cost
C) for paddy was higher for middle reach (Rs. 18)6@hen compared to that for
head reach (Rs. 12,138) farmers. The gross retamd,the net returns were Rs.
26,170 and Rs. 14,031 for head reach and Rs. 2&4/29Rs. 13,685 for middle reach
respectively. Whereas the returns for rupee of edipgre in paddy production was
Rs. 2.16 for head reach and Rs. 1.93 for middletréarmers.

Thimmappa (1994) indicated that the cost of culibraincreased with
an increase in was found to be more in the cagean$planted paddy (4185 kg/ha)
than that in the direct sown paddy (3590 kg/ha)weler, net returns were more for
direct sown paddy (Rs. 6500/ha) than for the treamépd paddy (Rs. 5375/ha). In
spite of the low yield level direct sown paddy pedvto be more profitable as it
reduced the requirement of resource and cost t¥ation.

Pouchepparadjoet al. (2005) examined the economics of paddy
cultivation of IPM adopted and non-adopted farm&Jofon Territory of Pondicherry.
It was observed that the IPM adopted farms gengnae¢ returns worth of Rs. 5,208
per acre as against Rs. 4,147 per acre net resfimen-adopted farms, which was 26

per cent higher than the non adopted farms.
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Radha and Chowdry (2005) studied the cost of seaduption as well
as commercial production of cotton and compared absts and returns of seed
production and commercial production of cotton imriool district of Andhra
Pradesh. The cost of cultivation was very high @eds production of cotton (Rs.
74,412/acre) compared to commercial productionotfon (Rs. 26,461/acre). Human
labour, manures and fertilizers cost, plant prad@cthemical cost and rent for leased
in land formed major components of total cost iadseroduction of cotton whereas
human labour, plant protection chemicals cost, mesand fertilizers cost and rent
for leased in land formed major components of totest in commercial production of
cotton.

According to Rakotomalala (1997), 62 percent of adelitional labor
in SRI is required for weeding and 17 percent ftanpng. Preparation of land,
especially land managed for drainage, also takes to check the water level. Even
the additional labor costs in SRI are much highleant traditional methods.
Furthermore, according to Joelibarison (2001) hatmeed that there is an increase
in profit of about 113%. Although SRI has clear &S to the farmers. However, for
the development and implementation of SRI, intemsieunseling is still required.
Through education and training for farmers it ipeoted that rice productivity will
increase, so their revenue will increase as well.

According to Van den Ban and Hawkins (1999), pgréton has
different terms for different people, as in thddwling: (1) the cooperative attitude of
farmers in the implementation of the education poy such as attending
counseling, suggesting new methods for their fagnasking questions to others, (2)
organize outreach activities by farmers' groupsshsas the meeting about the
extension to give a speech, managing the classraonaking demonstrations,
publishing a newspaper written by educators andaresers to farmers, (3) provide
information needed to plan effective counselinggpams, (4) farmers and their
representatives to participate in the organizatbncounseling services to make

decisions about purpose, group, target messagmatithds, and in evaluation.
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Gani et.al (2002) wrote an article titled: “ Thel@RIndonesia: difficulties

that have been faced in disseminating SRl methetgh are:

1)

2)
3)
4)
5)

6)
7)

8)

Irrigation management and water control are noy &msnaintain. As a result,
the optimal effects from increased soil aeratiorevedten not realized.

Labor requirements are higher than with the trawti practice.

Many constraints limit the use of younger, singledéings.

Some pests and diseases attacked younger seedbnggfter transplanting.

It is not easy to handle, and cultivate a tiny Ergpedling, at least until farmers
gain the skill, and confidence in this method.

Farmers are afraid of running greater risks witbnger and single seedlings.
Improvement of soil organic matter is often difftcin situations like in Java
where farmers often do not own the land that thévate. They consequently,
hesitate to invest in improving the soil, even wiieey know that there will be
benefits from this, even in the short run.

Because not all farmers understand the ICM (Intedr&hemical management)
methodology equally well, and there are always swamations in bio-physical
conditions, in which there are many differences mgnwillages in how
completely and how well they applied these methblts. all farmers/ villages
utilized the main components completely. This mélaaisthere is still a scope for

further improvement of yields.



Chapter 3
Research Method

This chapter discusses the methods used in thesn@s This includes

research area, data and data collection, and datgsés.

3.1 Research area
The location determination of this research wassehgurposively in
Karangsuko, Clumprit, Kanigoro, Kademangan Villageagelaran Sub District,
Malang Regency, East Java Province, Indonesia (&ig8) as follow:
1. The locations are the center of the producti@asof rice in Malang Regency,
Indonesia (Figure 3.1).
2. The SRI program was firstly implemented in Cluithp Karangsuko,
Kademangan, Kanigoro Village, Malang Regency in7269 the Department
of Agriculture, Indonesia (Figure 3.2).
3. Farmers began to apply the principals of SRihiir fields after joining the
training of the SRI Project in 2007.
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Figure 3.1: Malang Regency, East Java Provinagrasia
Source: Anonymous, 2011
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3.2 Data and data collection
Data used in this research are both secondary dathprimary data.
Details are describes in the following sssctions.
3.2.1 Secondary data
Secondary data related to SRI in Indonesia, theost and return
analysis, and related research in economic perfoceaf SRI project were collected
from achieves of Agricultural Department, MalanggBRecy and East Java Province,
and documents published by the Central Bureauaifst, Indonesia and Minister of
Agriculture Republic of Indonesia. Secondary dalso eobtained from literature,
including journals, text books, e-books, public wiments, government publications,
and others (magazines, newspapers).
3.2.2 Primary data
Primary data in this research consist of populatiod tools for data

collection. Details are describes in the followsup-sections.



38

1) Population

Populations of this research are all farmers whadigyated in SRI
Training Project in 2007. In total, there are lafhfers. Interviewing key informants
who are experts is one method for identifying peots. Number of key informants
are 15 peoples.

(1) Farmers

The respondents (farmers) are divided into twogmies; 1) farmers
who are still practicing SRI (SRI farmers), andf@&mers who have quit practicing
SRI (Q-SRI farmers). There are 25 SRI farmers &n@8RI farmers. The details of
these respondents (SRI and Q-SRI farmers) arergezsen Figure 3.3.

East Java
(Province)

'

Malang
(Regency)

l

Pagela;an (Sub

District)
%/V"v}
Clumprit Karangsuko Kademangan Kanigoro Total
(Village) (Village) (Village) (Village) Samples
A y \4 l
*1=6 =5 =9 =5 =25
*l =24 =25 I1=16 =20 =85

Figure 3.3: Research location and the number ofedspondent
Note: * | = SRI farmers
Il = Q-SRI farmers

For the farmers who are still practicing SRI Projé8RI farmers),

there are 9 farmers from Kademangan Village, thisilmer is higher than that from
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other villages. While there are 6 farmers, 5 fasnand 5 farmers from Clumprit,
Karangsuko, and Kanigoro Village, respectively. loer farmers who have quit
practicing the SRI Project (Q-SRI farmers) areatdéht. There are 25 farmers from
Karangsuko Village higher than other villages. Ehare 24 farmers, 16 farmers, and
20 farmers for Clumprit, Kademangan, and Kanigoiitaye, respectively.
A crop year is the time period from one harvesth® next, varying

according to the commodity. Most of farmers (alm@@%) planted two or three rice
crops in a year. The data used in this researatdbas a crop year of farmers during

November 2010 until February 2011 or one seasorc@fcultivation.

(2) Key Informants
Key informants chosen in this study were basedheir tability and
strategic role in the SRI project. The chosen kd@prmants are the leaders of the
farmers groups, innovative farmers, the head tdigds, facilitators and motivators in

the SRI project. The number of key informants aesented in Table 3.1

Table 3.1 List of key informants based on the liocaaind type of informant

No. Type Key informants Location
1. Head of farmer 1. Mr. Rasat Clumprit, Karangsuko,
group 2. Mr. Bisri Kademangan, Kanigoro
3. Mr. Misiadi
4. Mr. Tubi
5. Secretary of farmer group Clumprit, Karangsuko,
Kademanga, Kanigorc
2. Head of village 6. Head village of Clumprit ~ Clumprit, Karangsuko,
7. Head Village of Kademangan, Kanigoro
Kademangan

8. Head village of Kanigoro

9. Headvillage of Karangsukc

Secretary of Clumprit Clumprit, Karangsuko,
11. Secretary of Kademangan Kademangan, Kanigoro
12. Secretary of Kanigoro

13. Secretary of Karangsuko

village
3. Extension  Officers 14. Mr. Kunto (Extension Pagelaran
(facilitator and officer)
motivator) 15. Mr. Sugeng (Extension Pagelaran

Officer)
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2) Tools for data collection
Tools for data collection consist of structured sfignaire and semi-
structured questionnaire. Details are presentemibel
(1) Structured questionnaire
Structured questionnaire was constructed to gatifermation from
110 farmers (respondents). Interviews were condubte spreading questionnaires
and getting answers from respondents and then gsedeto an appropriate form
related to the research. The questionnaire inclubdedquestions about the farmers’
socioeconomic characteristics, the level of SRinfag processes practiced by the
farmers (from land preparation to the harvest tintle¢ reasons why farmers quit
practice SRI, and other questions relating to #search. Details of the structured
guestionnaire are in appendix 1.
(2) Semi-structured questionnaire
Semi-structured questionnaires was constructealteat information
through in-depth interviews, by giving direct quess to the key informants who are
able to give detailed information related to thee@rch objectives. Details of the

semi-structured questionnaire are in appendix 2.

3.3 Data analysis
This research used both descriptive and quanttaivalysis. Details
are presented below.
3.3.1 Descriptive analysis
This analysis used descriptive statistic such aanm&equency, and
percentage to examine the following aspect.
(1) The socioeconomic characteristic of farmers, amdiyetion system used by
farmers.
(2) Rice cultivation activities of farmers joining ti&RI1 project.
(3) Net profit and the level of practices in the SRijpct.
Details analysis of net profit and level of praet@are described.
1) Net profit
To analyze net profit, costs and returns analysis wsed. Net profit

can be obtained from total revenue, and total cisfsllows:
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(1) Total revenue
Total revenue is the total of output times the graf output. Total
revenue can be calculated as follows:
TR=PxQ
Whereas: TR = Total Revenue (IDR per hectare)
P = Price (IDR/Kg), price of rice per kg
Q = Quantity (kg), quantity of rice per hectare

(2) Total cost

Total costs in this research included total vagabbsts, total fixed
costs. Total variable cost include the cost of doahfertilizer, organic fertilizer,
chemical pesticides, compost, labor, seed, iragatees, and opportunity cost. Total
fixed cost includes land rent and depreciation.nlTHetal cost can be calculated as
follows:

TC = TFC+TVC
Whereas: TC = Total Cost (IDR per hectare)

TFC = Total Fixed Cost (IDR per hectare)

TVC = Total Variable Cost (IDR per hectare)

Opportunity costs are useful when evaluating th& eod benefits of
choices. It is often is expressed in non-monet@ms. Opportunity cost is expressed
in relative prices That is to say, the price of one choice relativethe price of
another. Opportunity costs can be calculated éxsl

OC = TVC*(1/T)

Whereas: OC = Opportunity Cost (IDR per hectare)
TVC = Total Variable Cost (IDR per hectare)
| = Interest per year (time deposit) eqoa.75 %
T = Time for one year (365 days)

Depreciation is a non cash cost that reflects s ilos/alue from age,
wear, and obsolescence. Since most depreciatioauised by age and obsolescence
and is not affected very much by annual use, @oissidered a fixed cost once the

machine is purchased.
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Annual depreciation can be estimated using thégstréine, declining
balance, or sum-of-the-year's digits methods. Dept®n can be calculated as
follows:

D =(C-sVv)/OL
Whereas: D = Depreciation

C = Cost of machine or tools of cultivation

SV = Salvage Value, can be estimated as a peof¢he new list

price of a similar machine or tools aftivation
OL = Ownership Life

(3) Net profit
Net profit is the difference between total reveraumna total cost. Net
profit can be calculated as follows:
n=TR-TC
Whereas: 1 = Net Profit (IDR per hectare)
TR = Total Revenue (IDR per hectare)
TC = Total Cost (IDR per hectare)

2) Level of practices
To examine the level of practice in SRI projecktikscale was used.
There were 5 categories of levels of practices,atard = very high, 4 = high, 3 =
moderate, 2 = low, 1 = very low (Table 3.2). Intetption of the practice level was

undertaken using mid-point as shown below.
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Table 3.2 Level of practices of the SRI farmers

Farmer practice in SRI project

Level of practices

1. Seeds selection with salt
water.

5= Farmer use salt, water and egg (until the elggs)f
4= Farmer use salt, water, without egg

3= Farmer use little salt, and water

2= Farmer just use water

1= Farmer not use salt and water

2. Manage of land and organic
fertilizer.

5= available ditch and quantity of organic fergliz
7.1-10 tons per hectare.

4= available ditch and quantity of organic fertliz
5.5-7 tons per hectare.

3= available ditch and quantity of organic fergliz
2.1-5.4 tons per hectare.

2=not available ditch and quantity of organic fextir
1-2 tons per hectare.

1=not available ditch and quantity of organic fextir
less than 1 tons per hectare

3. Make the seedbed before
cultivating.

5= 90-100% certified seed, seedlings @ 5-6 kg/ha
4=70-89% certified seed, seedlings @ 7-9 kg/ha
3=55-69% certified seed, seedlings @ 10-12 kg/ha
2=40-54% certified seed, seedlings @ 13-15 kg/ha
1=less than 40% certified seed, seedlings @ maire th
15 kg/ha

4. Transplanting seedlings at a
young age - 7 to 12 days old.

5=seedlings age 8-9 days at planting
4=seedlings age 10-11 days at planting
3=seedlings age 12-15 days at planting
2=seedlings age 16-20days at planting
1=seedlings age more than 20 days at planting

5. Transplanting one seed per
hole.

5= one seed per hole

4= mix one or two seeds per hole
3= 2 seeds per hole

2= 2-3 seeds per hole

1= more than 3 seeds per hole

6. Transplanting wide spacing,
30cm x 30cm with regular
distance.

5= 30cm x 30cm (standard) with regular distance
4= 30cm x 25cm with regular distance

3=25cm x 25cm with regular distance

2= 20cm x 25cm with regular distance

1=20cm x 20cm with regular distal

7. Frequency weeding in
farmer’s land.

5= 4-5 times during vegetative growth stage
4= 3-4 times during vegetative growth stage
3= 2-3 times during vegetative growth stage
2=1-2 times during vegetative growth stage
1=0-1 times during vegetative growth st

8. Practicing organic fertilizers.

5= 8,000-10,0@0organic fertilizer per hectare
4= 6,000-7,900 kg organic fertilizer per hectare
3= 4,500-5,900 kg organic fertilizer per hectare
2= 2,000-4,400 kg organic fertilizer per hectare
1= less than 2,000 kg organic fertilizer per hextar
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Farmer practice in SRI project

Level of practices

9. Practicing the intermittent
irrigation with wet-dry cycle,

5= Intermittent irrigation with wet-dry cycle. Li&
standing water (x 2 cm) in wet period (Vegetative

and little standing water (+ 2 cm)drowth stage)

in wet period

4= Intermittent irrigation with wet-dry cycle. Sting
water (2 - 4 cm) in wet period (Vegetative growth
stage)

3= Intermittent irrigation with wet-dry cycle. Liigt
standing water ( 4 - 5cm) in wet period (Vegetative
growth stage)

2= Intermittent irrigation with wet-dry cycle. Ligt
standing water (more than 5 cm) in wet period
(Vegetative growth stage)

1= Did not intermittent irrigation with wet-dry clec
Continuous irrigation keeping 5-10 cm deep standing
water (Vegetative growth stage)

10. Practicing Integrated Pest

Management (IPM) by utilizing
the available natural resources
(organic matter or natural)

5= 90-100 % use organic matter or natural
4=70-89 % use organic matter or natural
3=55-69 % use organic matter or natural

2= 40-54 % use organic matter or natural

1= less than 40 % use organic matter or natural

11. Harvesting management

5= 90-100 % follow stahtlarvesting management
(harvested when the grains have a moisture coofent
around 25%)
4=70-89 % follow standard harvesting management
3=55-69 % follow standard harvesting management
2=40-54 % follow standard harvesting management
1= less than 40 % follow standard harvesting
management

Average (X) Categories ofevel of practicesin SRI project
4.50-5.00 Very high level of practice

3.50-4.49 High level of practice

2.50-3.49 Moderate level of practice

1.50-2.49 Low level of practice

1.00-1.49 Very low level of practice

3) Production constraints

To examine the level of production constraint inl $iRoject, likert

scale was also used and the same analysis toviileofepractices was conducted.
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3.3.2 Quantitative analysis
To test the following hypothesis, quantitative gse were used.
1. The SRI farmer's profit is higher than Q-SRI
2. The level of practice of SRI has a positivetreteship to the net profit
3. There are problems that obstruct the SRI prqjesattice
4. There are farmers’ socioeconomic characteristius other factors that

have a relationship with the farmer status (SRI1@A8RI farmers)

1) Using t-statistic to analyse the relationshipaeen the level of practice in
SRI (X) and net profit from rice farming (Y). t-sistic and correlation (r) can be
formulated as follows:

The steps of hypothesis testing are done as follows
(a) Determining the hypothesis, Ho= 0, Ha :p # 0,

(b) Settinga or type | error (Significance Level) at= 0.05,

(c) Computing t — statistic and r with application saHte,

(d) Computing P-value with application software, and

(e) Concluding if P-value< a, it implies that the alternative hypothesis of
correlation between of X and Y is accepted. Thén,Prvalue >a, it
implies that the null hypothesis of no correlatmtween of X and Y is
accepted
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2) Using Chi-Square statistigq) to analyse the relationship between farmers’
socioeconomic characteristics and other factorSRF Project that are independent
variables, and farmer status (SRI farmers and Qf8Rners) that are dependent
variable (Figure 3.4)(2—Statistic can be formulated as follows:

=YY (OijE—i_Eij)2
In which Oij is observed value ajnd Eij is expectatie.
The steps of hypothesis testing are done as follows
(a) Determining the hypothesis, Ho: There is no retetiop between two
variables. (Dependent variable is not affected iiependent variables),
Ha: There is relationship between two variabl®egpendent variable is
affected by independent variables),

(b) Settinga or type | error (Significance Level) at= 0.05,

(c) Computingy®—statistic with application software,

(d) Computing P-value with application software,

(e) Concluding: If P-value< a, alternative hypothesis is accepted implying

that there is relationship between two variablésP4value >a, null
hypothesis is accepted implying that there is faticnship between two

variables.
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Independent variables

Farmers socioeconomic
characteristics:

Age

Marital status

Level of formal education
Number of household member
Main occupation

Second occupation

Total land holding

Size of paddy field

Status of farmer organization
participates

10. Number of cow

©CoOoN~wWNE

Dependent variab

Farmer status:

1. SRI farmers :
farmers who still
practicing SRI

project
2. Q-SRI farmers :
Other factors: farmers who quit
practicing SRI
Labor requirement project

Single seedling

Soil organic fertilizer

Farmer practice of SRI project
Drought

aprLNE

Figure 3.4 The relationship between socioeconoraracteristics and other factors,
and farmer status



Chapter 4
Results and Discussion

This chapter focuses on the results of the econpmiiormance of the
SRI project in Malang Regency, and the resultsesponding to each research
objective on there are: (1) the roles and functiafsthe SRI project, (2)
Socioeconomic characteristics and agricultural petidn system of the farmers, (3)
Rice cultivation activities of farmers joining ti&RI project, (4) Net profits and the
level of practice the SRI project, and the corietabetween level of practice and net
profit, (5) Problems and obstacles of the SRI grbjin the practice, (6) Factors
affecting farmer status (still practicing SRI ontgdRlI).

4.1 Roles and functions of the SRI project
This section explains the roles and functions ef$RI project obtained
some key informants. The results are presentedle’.1

Table 4.1 Summary of the results from interviewthwiey informants on the roles of
functions of the SRI project

No. Key informant Roles and functions of the SRI pro]
1. Rasat (farmer groups - As land fertilizers. Based on principally the Sitbject is
leader) emphasized on the use of organic fertilizers, frammal

waste and compost. Because of soil that has enanggimic
matter, the soil has good biological, chemistry ahgsics
soil aspect.

- As an economic enhancer, the function to improve
farmers’ economics. Fertile and good land may imerhe
crops, since the land is suitable for rice farmithgt
determines the growth of the crops.

- As production input savers, saving to use pradndnputs
efficient, from the seeds, chemical fertilizersd amemical

pesticides
2. Misiadi (farmer 1.As input saving. It may be efficient use of inpiegample:
groups leader) for seeds only need 7 kg in one hectare.

2.As a crops enhancers. It increase rice yield. Be&afopt
this project, the yield was 4-6 tons/hectare, bbecame 7-
10 tons/hectare after adopt this SRI project.

3.As friendly-environment agriculture, important for
agriculture, since it minimize use chemical matsriand
increase use natural materials or natural enemies.

48
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Table 4.1 (Continued)

No Key informants Roles and functions of the SRjgrt
3. Bisri (farmer groups 1.As land fertilizers, serving to fertilize land.i# due to the
leader) fact that the SRI project often uses organic feerbk, such

as petroganik, bokashi or other organic fertilizers

2.As income enhancers because it increases income tha
traditional method.

3.As an input savers, often calle8ystem Rodok Iritr SRI”
(efficient system). Principally, it can save seettsgmical
fertilizer, and water, except weed.

4, Kurtubi (farmer 1.As income enhancer because, it increase rice ptioduc
groups leader) 2.As land improver, since this project make the landre
fertile and healthy because use manure or bokashi.
3.As sustainable agriculture, because this projeptawe the
land fertility, yields simultaneously, and it distndestroy
environment or surroundings.

5. Kunto (agricultural ~ 1.As enhancer in the soil ecological aspect, fron @oysic,
extension officer) chemical and biological aspects, so that the sail be
simultaneously and sustainably used.
2.As enhancer in the economic aspect, it improvesnmss,
and reaching 15 tons/hectare.
3.As a saver for agricultural production inputs, sgviall
inputs of agricultural productions.

6. Sugeng (farm 1.Possessing accuracy and efficiency in productiquoits of
supervisor) rice farming because SRI project having emphasdisdruse
of inputs that is not excessive.
2.Possessing economic prospects because it increcsee
and increase quantity and quality rice production.
3.Possessing sustainable land ecology to improvelahe
ecology, chemical, and biological aspects, so thatland
may be simultaneously and sustainably used.

Based on in-depth interviews, it can be concluded there are three
roles and functions of the SRI project, firstlysttproject played a role as a yield
enhancement of rice more than so conventional rdsth&econdly, it functions as an
input saving, from use water, seeds, and othergdlyhit served to realize the
sustainable agriculture in order to recover lamtlity or to maintain the sustainability
of field productivity, since the emphasis of thigjpct use natural pesticides and

fertilizers known as environmentally friendly.
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4.1.1 Increasing rice yield

The role as the crop yields or rice productivithancer is to increase
the farmers’ incomes. One hectare of land in the@&ect may, on average, result in
7 to 10 tons, even 12 to 14 tons if the land igprly processed. As Rasat (leader of
the farmer group) said: ‘that practicing of SRIjpob of rice productivity at average
may reach 10 to 14 tons even 15 tons/hectare, vatereerage this production was 6-
8 tons/hectare when applying the traditional metfaowl other farmers applying the
SRI also get benefits’.

The economic calculations of conventional methathe costs to
process one hectare about IDR 6 millions with ibe production about 5 tons rice,
and the farmer gets a benefit of about IDR 6.2iom#. If the SRI method is applied,
the farmer can get a benefit of about IDR 13.2iam. Therefore, if rice production
is made three times a year, the farmer who practicte SRI method may receive
more benefits.

Kunto (Agricultural Extension Officer) also suggedtthat the SRI
project played out as an income enhancer (riceymti@h increases), showing that
input efficiency, and supporting a sustainable @dtire (leading to natural or
organic agriculture). According to Kunto, this mof in Malang Regency is still
continued. It has become a priority of the Foodiéigtural Department, intended to

realize self- sufficiency in rice and granary inlstag Regency.

4.1.2 Input saving

Moreover, the secondary role of the SRI is as antisavingsuch as
use seeds, water, and chemical fertilizers. Intmware the seed needed is about 7-10
kg in the SRI method and in traditional methods #e®ds needed were 40-60
kg/hectare. It means that the efficiency in seednbre than 70% using the SRI
method. Then the use of water is also more efficy about 40-50% less than in
traditional methods. Efficiency is also reachedha use of chemical fertilizers and
pesticides.

Hari statement that the SRI is beneficial sinceetved as an input
saving, from seed, water, chemical fertilizersstijpgdes and others, so that a

relatively some input may result in a better banefompared with a conventional
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method. It is also get by other farmers applyirgy 8RI that it may save some inputs,
and as a result the SRI is also called 8stem Rodok Irit"or Saving/ Efficient
System.

Misiadi stated that the SRI project may save thmutinfrom water,
seeds, and using chemical fertilizers by more @30%. The saving of water is
important because conventional rice farming needist af water, so it may be in
conflict among farmers. Whereas, in the SRI, cotglmay be avoided because rice
does not consume a lot of water. Seeds could assalbied; Misiadi said that one
hectare in this project needed about 5 to 6 kgeefls because single widely spaced

transplanting were 30 x 30 cm and one seed per hole

4.1.3 Environment sustainability

Moreover, the SRI pattern could also recover thefedility and keep
the sustainability of field productivity. It mearthat this pattern served as a
sustainable agricultural realizemd the sustainable will be better. This patters wa
also environmentally friendly since the minimum ueé pesticides, chemical
fertilizers, insecticides and various toxics.

Sugeng (a farmers supervisor, in Malang Regenayyested that the
SRI principally is an efficient and effective methmf rice farming; the land
processing with ditches, one or two seeds per lebiemical fertilizers and pesticides
were minimally used. Even in the SRI project themfars were trained to make
environmentally friendly pesticides and to makads@inanure, composhokashj or
natural fertilizers.

Moreover, the SRI project leads to organic agricelt and to
minimalize application of chemical fertilizers apesticides, and also to optimize
bokashi, manures, natural enemies, natural pedsi@ad others. Hopefully, the SRI
project can make farmers aware of the importance S&fl and realize a
environmentally friendly and sustainable agricidtuOn the basis of the above
discussion, it can be concluded that naturallyrtes and functions of the SRI project
can run well if applied according to the existingmoal. If the SRI project runs well

and sustainably is applied, it can be a good ecanpearformance for the farmers.
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4.2 Socioeconomic characteristics and agriculturglroduction system of the

farmers

4.2.1 Socioeconomic characteristics of the farmers

Socioeconomic characteristics of the farmers (nedeots) include

gender, age, religion, marital status, educatiomg aumbers of family, main
occupation, second occupation, and status of azghon, participation and position in
the organization. The characteristics of SRI fagrard Q-SRI farmers are presented
in Table 4.2

Table 4.2 The socioeconomic characteristics ofdhmers

SRI farmers Q-SRI farmers
List Number Number
(N=25) (N=85) %

1. Gender

- Male 25 100.0( 85 100.0(
2. Age (years)

- <30 - - 3 3.53

- 30-45 7 28.00 26 30.59

- 46-60 15 60.00 38 44.70

- >60 3 12.00 18 21.18
3. Religion

- Muslim 25 100.0( 85 100.0(
4. Marital statu

- Single - - 1 1.18

- Married 25 100.00 84 98.82
5. Education

- No schoc - - 1 1.1¢

- Elementary school 7 28.00 41 48.23

- Junior high school 5 20.00 21 24.71

- Senior high school 11 44.00 17 20.00

- Diploma or universit 2 8.00 5 5.88
6. Family members (person)

- <3 1 4.00 3 3.53

- 3-4 18 72.0( 56 65.8¢

- 5-6 5 20.0( 22 25.8¢

- >6 1 4.00 4 4.71
7. Main occupation

- Rice farme 21 84.00 71 83.53

- Other professic 4 16.0( 14 16.47
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Table 4.2 (Continued)

SRI farmers Q-SRI farmers
List Number Number
(N=25) % (N=85) %
8. Second occupation
- Rice farmer 4 16.00 14 16.47
- Other professic 21 84.00 71 83.53
9. Participation in farmer organization
- Yes (active) 25 100.00 82 96.47
- No (passive - - 3 3.5%
10. Participating organizatic
- Farmer group 15 60.00 82 96.47
Qf;l?slatlon of farmer 3 12.00 1 1.18
- Farmer group and
association of farmer 7 28.00 2 2.35
groug

11. Status of farmer organization participate
- Leader (management in
farmer or association of 10 40.00 3 3.53
farmer group)
- Member (in group or
association of farmer 15 60.00 82 96.47
group)

Table 4.2 shows that all the SRI or Q-SRI farmeesal male where
most ages are 40-60 years old, 60.00% for SRI fiezraned 44.70% for Q-SRI farmers.
Moreover, all respondents are Muslims. Most SRl gr&RI farmers have family
members of 3-4 persons (72.00% and 65.88%). Coimgewith the education level,
44.00% of SRI farmers finished from senior highassrand 48.23% of Q-SRI farmers
finished from elementary schools.

About main occupation, most respondents work ia farming where
84.00% and 83.53% for SRI and Q-SRI farmers, rdsmdg. It difference with
second occupation, most respondents work in agui@llsector or other profession
where 84.00% for SRI farmers and 83.53% for Q-SRinkrs. Thus, the majority
farmer work in the rice and non rice farming sectbe government should give
attention intensively in the agricultural sectaorfr infrastructure, agricultural inputs,
training of human resources, and guaranteed patesyricultural products, so that

farmers will get welfare.
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Dealing with the farmers’ status in organizatiotiswas shown that
most farmers were active in organizations (100.0084RI and 96.47% for Q-SRI).
Farmers participate in farmer group organizatioh@0% for SRI and 96.47% for Q-
SRI). In terms of SRI Farmer’s position in the argation, the majority farmers are
members of farmer group (60.00% for SRI and 96.439Q-SRI).

4.2.2 Agricultural production system of the farmers
This section focuses on land holding, land usind tre quantity of
livestock (Table 4.3).

Table 4.3 Agricultural production system (land hio¢g land using, and quantity of

livestock)
SRI farmers Q-SRI farmers
List Number Number
(N=25) % (N=85) %

1. Average land holding (ha)

- Own 0.51 49.04 0.61 69.00

- Rent 0.11 10.5¢ 0.1¢€ 18.0(

- Othel 0.4z 40.3¢ 0.12 13.0(

- Total land holding 1.04  100.00 0.89 100.00
2. Average land use (ha)

- Rice 0.68 65.39 0.51 57.30

- Maize 0.05 4.81 0.12 13.48

- Vegetables 0.15 14.42 0.01 1.12

- Sugar cane 0.13 12.50 0.21 23.60

- Others 0.0: 2.8¢ 0.04 4.5C

- Total land using 1.04 100.0( 0.8¢ 100.0(
3. Average the quantity of livestock (head)

- Cow 1.48 7.17 0.84 7.97

- Buffalo 0.12 0.5¢ 0.01 0.0¢

- Goat/sheg| 0.6 3.1C 0.1¢ 1.8C

- Chicken 4.28 20.74 5.68 53.89

- Duck 14.12 68.41 3.82 36.24

- Total of livestock 20.64 100.00 10.54 100.00

Table 4.3 shows that most respondents owned thedsl (49.04% and
69.00% for the SRI and Q-SRI farmers, respectivefigrthermore, 65.39% of the
SRI farmers and 57.30% of the Q-SRI farmers used thnd for rice farming. It
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shows that the most of farmers have the same tegderuse their land to plant rice.
In the quantity of livestock, a large quantity melstock possessed by the SRI farmers
is ducks (68.41%), and most for the Q-SRI farmeishicken (53.89%).

Based on the data, although in the rice researtehisicommonly
cultivated, the number of cows is only 7.17% forl $&mers, and 7.97% for Q-SRI
farmers as compared to the number of other livikssoch as chicken or ducks. This
is caused by the fact that some farmers earn likig from farming and also from
raising chicken and ducks, where the chicken arukslare easier to sell in this area
than cows. It is also because it needs a longtiinget benefit from raising cows.

Moreover, the detailed data on the number of fasmplanting size,
and planting methods, either mono- or mix-croppiagg presented in Table 4.4.
Mono cropping is plant cultivation with the samdyof plant in a year and mix-
cropping is plant cultivation with various typespént in a year or in an area; two or

more different types of plants are cultivated.

Table 4.4 Type of cropping practiced by farmers

SRI farmers Q-SRI farmers
List Number % Number %
(N=25) (N=85)
Mono cropping 16 64.00 61 71.76
Mixed cropping 9 36.00 24 28.24

The results of the research show that most faremszd their land in a
mono-cropping system (64.00% and 71.76% for SRI d&peBRI farmers,
respectively). It implies that either the SRI oiSRI farmers tended to manage their
land in a mono-cropping method. The reason theyjiepthe mono-cropping method
is because it is easy and practical, and they talsded to plant rice in a one year
period, although it is susceptible to pest attacghsusplanthopperandrats, and
moreover it destroys soil fertility in the long &nit makes rice productivity not
optimum.

Table 4.4 shows that the number of farmers usen twed in mix
cropping were 36.00% for SRI farmers and 28.24%Je8RI1 farmers. In addition,
they have reasons to plant mixed cropping suchtagalance input and get soill

nutrients, to keep down weeds insect, and pestssist climate extremes (wet, dry,



56

hot), to suppress plant diseases, to increase lbyeaaluctivity, and to use scarce

resources to the fullest degree.

4.3 Rice cultivation activities of farmers joiningthe SRI project

Rice cultivation activities of the SRI and the QiSRmers such as;
land preparation, seedling and transplanting, cbaifertilizer application, organic
fertilizer application, water management (irrigadioweeding, chemical and herbal
pesticides application, and harvesting. The SRhé&s cultivated rice based on the
SRI principles, while the Q-SRI farmers cultivatéce based on traditional methods.

Table 4.5 shows the differences between SRI an@RQféBmers in rice farming.

Table 4.5 The differences between SRI and Q-SRhées in activities of rice

cultivation
No. Cultivation SRI farmers Q-SRI farmers
activities
1. Land Preparation - Using organic fertilizer as- Using chemical fertilizer as
the basic fertilizer. the basic fertilizer.

- Using ditches on drainage at Not available ditches on
the side or middle of each drainage at the middle or
field. around of each field.

2. Seedling and - Seeds selected with water Seeds not selected with
transplanting and salt. water and salt.

- Seeds put in the house Seeds sowed in the field.
terrace or a tray that- Seeds planted at the age of
provided with  planting 20-30 days
media. - Three or four seedling per

- Seeds planted at the age ofhole.

7-15 days. - Seeds planted to a depth of

- One or two seeds per hole. > 5cm.

- Seeds planted to a depth of
2-3cm.

3. Irrigation - Intermittent irrigation is - Field is irrigated

applied on irrigation system. continuously with height 5-
7 cm during 60 days.
4.  The application of- Minimized the wuse of- Applied a lot of chemical
chemical fertilizer chemical fertilizers, on fertilizer, approximately
average 150 kg/hectare. 400 kg/hectare on average.
- Applied the chemical - Applied more chemical
fertilizers twice on average. fertilizer, approximately 3-4
times from planting to
harvesting.
5.  The application of- Organic fertilizer applied- Organic fertilizer applied
organic fertilizer approximately 2,425 kg per approximately 117 kg per
hectare. hectare.
Organic fertilizer applied - Organic fertilizer applied
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Table 4.5 (Continued)

No. Cultivation SRI farmers Q-SRI farmers
activities
approximately 2-3 times on approximately 2 times on
average. average, but some case is
unapplied.

6. Weeding - Cleared the weeds of 3-4 Cleared the weeds of 2-3

times. times
- It needs more labor for- It needs less labor for

weeding. weeding.

7. Pesticides - It uses natural pesticides It uses chemical pesticides.

Application such adlithonia diversifolia

Table 4.5 shows the differences between SRI andRRf&mers in
activities of rice cultivation such as; land preggam, seedling and planting,
irrigation, the application of chemical fertilizethe application of organic fertilizer,
weeding, and pesticides application. Aspects ofligeg or transplanting are very
different in activities of rice cultivation. Wher®aSRI farmers: single planting of
young seedlings (7-14 days after seeding). On tmrary, Q-SRI farmers practice
more than 2 seedlings of old seedlings (20-30 détgs seeding).

Irrigation activities, SRI farmers use intermittenigation systems,
and Q-SRI farmers use irrigated continuously wité height of water 5-7 cm during
60 days. Pesticides application, SRI farmers usgralgpesticides, and Q-SRI farmers
use chemical pesticides. Table 3.6 shows that &Ridrs tend to practice the organic
farming because minimize chemical fertilizers anaiximize organic fertilizers such
as;bokashj compost, and others (petroganic fertilizer).

Description of each cultivation activities of SRIcaQ-SRI farmers,

including percentages, averages and others berpeelseach sub chapter.

4.3.1 Land preparation
Rice farming both SRI and Q-SRI farmers includasdl preparation
before planting, puddling, built ditch, mix organitotal of organic or chemical
fertilizer, ploughing, labor use and approach ofdigreparation are presented Table
4.6
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Table 4.6 Land preparation

List SRI farmers Q-SRI farmers
IS Number Number

(N=25) % (N=85) %
1. Land preparation before planting
- Yes 25 100.00 85 100.00
2. Puddling
- Transplanting - - 44 51.76
- Before transplanting 25 100.00 9 10.59
- Other: - - 32 37.65
3. Farmer built ditch or drainage
- Yes 25 100.00 15 17.65
- No - - 70 82.35
4. Ploughing
- No 25 100.00 85 100.00
Continued Table 4.6
5. Labor use for land preparation (MD/
- Family labor 9 29.03 6.75 26.04
- Hired labor 22 70.97 19.17 73.96
6. Approach of land preparatit
- Tractors 21 84.00 76 89.41
- Cows 4 16.00 9 10.59

Table 4.6 shows that all the SRI and Q-SRI farmdos land
preparation before planting. All of the SRI farmemsake puddling before
transplanting, and 51.76% of Q-SRI farmers makedpng when transplanting. All
of the SRI farmers and 17.65% of Q-SRI farmersthditch or drainage. All of the
SRI farmers and the Q-SRI farmers practice ploughin

Similarly, man-day average per hectare for landparation, SRI
farmers need 22 man-day/ha (70.97%) from hiredrlétwoland preparation. Q-SRI
farmers need 19.17 man-day/ha (73.96%) from hiabor for land preparation. SRI
farmers (84.00%) and Q-SRI farmers (89.41%) approaic land preparation by

tractor.

4.3.2 Seedling and transplanting
Activities of rice cultivation especially seedliagd transplanting, such
as; number of seeds per hole, age of seedlingspiiarting, farmer cutting the roots

and shoots before transplanting, depth of transiplgnfarmer using certified seeds,
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type or variety of seeds, price of seeds per kilogrand quality of seeds. Activities

of seedling and transplanting are presented inel4M Seedlings and transplanting

Table 4.7 Seedling and transplanting

List SRI farmers Q-SRI farmers
IS Number Number
(N=25) % (N=85) %

1. The number of seed per hole

- 1see 10 40.00 3 33.53
- 2seeds 15 60.00 12 14.12
- >2seeds - - 70 82.35
2. Age of seedling transplanting

- 7-12days 25 100.00 - -
- 25-30 days - - 85 100
3. farmer cuts the root and shoot before transiplg

- Yes - - 21 24.71
- No 25 100.00 64 75.29
4. Depth of transplantin

- 0-2cm 25 100.00 65 76.47
- 2-6cm - - 20 23.53
5. Farmer uses certified seed

- Yes 24 96.00 71 83.53
- No 1 4.00 14 16.47
6. Typelvariety of seed

- Ciherang 14 56.00 43 50.59
- Cibogol 3 12.00 22 25.88
- Hibrida 4 16.00 5 5.88
- Others (IR 64) 4 16.00 15 17.65
7. Price of seed/kg (IDI

- 0- 6,000 17 68.00 61 71.76
- 6,100 - 10,000 7 28.00 23 27.06
- 10,10¢( 20,00( - - 1 1.18
- > 20,000 1 4.00 - -
8. Quality of seed

- Moderat: 12 48.00 39 45.88
- Good 13 52.00 46 54.12

Table 4.7 shows that most of the SRI farmers (6@%)splanted 2
seeds per hole, and most of Q-SRI farmers (82.3Eu¥$planting more than 2 seeds
per hole. All of the SRI farmers transplant seegiliat a young age - 7 to 12 days old.
All of the Q-SRI farmers transplant seedlings gbang age - 25 to 30 days old. All
of SRI farmers and 75.29% of Q-SRI farmers did audtthe roots and shoots before
transplanting. All of the SRI farmers and 76.47thé Q-SRI farmers transplant

seedlings at a depth about 0-2 cm.
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Most of the SRI farmers (56.00%) and the Q-SRI f&sn(50.59%)
practiced Ciherand (type or variety of seed). Furthermore, mostha# SRI farmers
(68.00%) and the Q-SRI farmers (71.76%) have aepoic seeds per kilogram of
around IDR 0 — IDR 6,000.00. Most of the SRI farm¢€52.00%) and the Q-SRI
farmers (54.12%) have a good quality of seeds iinplied that the SRI and the Q-
SRI farmers show a tend relatively, such as; agseefls, price of seeds, and quality

of seeds.

4.3.3 Application of chemical fertilizer
Activities of rice cultivation, especially chemidartilizer application,
such as; application of chemical fertilizer, freqog of chemical fertilizer application,
quantity of chemical fertilizer application, pric&# chemical fertilizer, concerned
factors when using chemical fertilizer, and the bpeans of chemical fertilizer.

Activities of chemical fertilizer are presentedTiable 4.8

Table 4.8 Application of chemical fertilizer

List SRI farmers Q-SRI farmers
IS Number Number
(N=25) % (N=85) %

1. Application of chemical fertilizer

- Yes 21 84.00 81 95.29

- No 4 16.00 4 471
2. Frequency of chemical fertilizer application

- 2times 10 47.62 3 3.70

- 3timet 11 52.38 53 65.43

- 4times - - 25 30.86
3. Average quantity of chemical fertilizer applicai(kg/ha)

- N (Nitrogen) 159 410.08

- P (Phosphorus) 164 322.61

- K (Potassium) 121 177.90

- Others (KCI) 47 72.89
4. AveragePrice of chemical fertilizer (IDR/kQ)

- N 1,692.00 1,696.47

- P 2,384.00 2,387.06

- K 1,624.00 1,506.47

- Others (KCI) 560.00 592.35
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Table 4.8 (Continued)

SRI farmers Q-SRI farmers
List Number Number
(N=25) % (N=85) %
5. Concerned factor when using chemical fertilibdowing
- extension officer recommendat 14 66.67 3 3.70
- Price chemical fertilizer 18 85.71 68 83.95
- Soil fertility 6 28.57 59 72.84
- Own personal experien 17 80.95 73 90.12
6. Having problem of chemical fertilizer applicatio
- Yes 16 76.19 74 91.36

Table 4.8 shows that most of the SRI farmers (84)0&nd the Q-SRI
farmers (95.29%) practiced chemical fertilizer. RtSarmers (65.88%) practiced
using chemical fertilizer at a higher level thanl $&mers (52.00%) at a frequency
on (3 times more). SRI farmers practiced the usemital fertilizer around 159
kilogram per hectare, while Q-SRI farmers were athb410.08 kilogram per hectare.
It is implied that SRI farmers were lower than QFS&mers (amount of chemical
fertilizer). The price of chemical fertilizer nigen (rea) of SRI farmers is around
IDR 1,692.00 while Q-SRI farmers is around 1,696.47

SRI farmers (66.67%) while only 3.70% of Q-SRI fans practiced
chemical fertilizer as a suitable from the extensafficer recommendation. SRI
farmers (85.71%) and Q-SRI farmers (83.95%) praatitemical fertilizer as suitable
market price for fertilizer. SRI farmers (76.10%)daQ-SRI farmers (91.36%) have
problems with chemical fertilizers. The problemsabfemical fertilizer application
such as: scarcity of chemical fertilizers, the hjgice of chemical fertilizers, and
others.

Based on these descriptions, it is concluded thatQ-SRI farmers
prefer using chemical fertilizers, viewed from tnee of Nitrogenuyrea), Phosphorus
(Phonzka, and other chemical fertilizers with the total@amt of 1000 kg/ha or more
than 1 ton per hectare. Whereas the high usags givegative effect on the soil and
the soil becomes infertile because it containsr@mim amount of organic matter, it
becomes acidic and hard. This condition causesdit¢o not be able to provide the

rice with enough nutritions. The solutions are tagtice the SRI project which trying
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to minimalist the application of chemical fertilize and to encourage the application

of organic fertilizers.

4.3.4 Application of organic fertilizers
Activities of rice cultivation especially organierfilizer application,
such as; application of organic fertilizer, freqogrof organic fertilizer, quantity of
organic fertilizer, price of organic fertilizer, moerned factor when using organic
fertilizer, and problem of organic fertilizer. Aetiies of organic fertilizer are
presented in Table 4.9

Table 4.9 Application of organic fertilizer

SRI farmers Q-SRI farmers
List Number % Number %
(N=25) (N=85)
1. Application of organic fertilizer
- Yes 25 100.00 26  30.59
- No - - 59 69.41
2. Frequency of organic fertilizer application
- 1times - - 10 11.76
- 2times 15 60.00 16 18.82
- 3times 10 40.00 - -
3. Quantity of organic fertilizer (kg/ha)
- Bokash 1,992.00 63.18
- Petroganik 103.60 26.06
4. Price of organifertilizer (IDR/kg)
- Bokashi 302.00 295.45
- Petroganik 1,064.29 1,126.67
5. Concerned factor when using organic fertiliz#iofving
- extension officer recommendation 22 88.00 12 46.15
- Price chemical fertilizer 16 64.00 20 76.92
- Soil fertility 18 72.00 17 65.38
- Own personal experience 21 84.00 15 57.69
6. Having problem of organic fertilizer application
- Yes 14 56.00 20 84.71

Table 4.9 shows that all of the SRI farmers and3t. of the Q-SRI
farmers practice organic fertilizer. SRI farmer8%@ practice of organic fertilizer is
higher than Q-SRI farmers (18.82%) at a frequerfcg tmes. SRI farmers practice
organic fertilization hokash) of around 1,992.00 kilogram per hectare, whit{SRI
farmers are around 63.18 kilogram per hectares itnply that SRI farmers usage is



63

higher than Q-SRI farmers (amount of organic fieei). The price of organic
fertilizer (bokash) of the SRI farmers around IDR 302.

SRI farmers (88.00%) and only 46.15% of Q-SRI fasnpractice
organic fertilizer in line with the extension offics recommendations. SRI farmers
(64.00%) and Q-SRI farmers (76.92%) practice omdemitilizer as suitable market
price for fertilizer. SRI farmers (56.00%) and Qi3&mers (84.71%) have problems
of organic fertilizer.

It is implied that SRI farmers practice organictifeaers at a higher
level than Q-SRI farmers. It proves that SRI fasnstarted leaning towards organic
agriculture, since they tried to minimalist the Bgadion of chemical fertilizers.
Organic fertilizers prove to be able to continuahyprove the soil fertility, so the
productivity in rice production will be optimum ancbntinuously. In addition,

applying organic fertilizers sustains, a high leseproductivity.

4, 3.5 Water management
Activities of water management or irrigation apption, such as;
usage of irrigation systems, time for using irrigatsuch as; seedling establishment,
tillering, booting, flowering, filling, and ripen@ and the usage of irrigation

problems. Activities of the use of irrigation ircei farming is presented in Table 4.10

Table 4.10 The use of irrigation in rice farming

SRI farmers Q-SRI farmers
List Number 0 Number 0
(N=25) o (N=85) o
1. Using irrigation system
- Yes 18 72.00 69 81.18
- No 7 28.00 16 18.82
2. Time for using Irrigation
- Seedling establishment/ on 18 100.00 69 100.00
transplanting
- Tillering 18 100.00 65 94.20
- Bootinc 16 88.89 66 95.65
- Flowering 15 83.33 68 98.55
- Filling 17 94.44 56 81.16
- Ripening 14 77.78 40 57.97
3. Using irrigation problem
- Yes 3 12.00 18 21.18

- No 22 88.00 67 78.82




64

Table 4.10 shows that 72.00% of SRI farmers and84. of Q-SRI
farmers use irrigation. All of SRI farmers and QiS&mers practice irrigation for
seedling or transplanting. All of SRI and 94.20%BERI farmers practice irrigation
for tillering. Most of SRI the farmers (88.89%) af8.65% of the Q-SRI farmers
practice irrigation for booting. 88% of the SRIrfers and 78.82% of the Q-SRI
farmers have no problem in the practice of irrigiati

Based on the results or survey, watering procesgees the SRI and
Q-SRI farmers is generally the same. But theresamee differences:

a) The SRI farmers: when the rice reaches the age8ofidys after planting, the
condition of water in the field is not too much,cab1-2 cm above the land
level. For the Q-SRI farmers: the flooding (5-7 abwve land level) during
60 days.

b) The SRI farmers: 9-10 days after planted, the isckooded with the height
water at 2-3 cm above the land level for one nightrder to make the first
weeding stage easier. Q-SRI farmers always flbei fields.

c) SRI farmers: after weeding, the field is redridtlajter the rice reached 18
days after planted. The Q-SRI farmers: the fielstiitflooded.

d) SRI farmers: after flowering, the field is the foex to the height of 1-2 cm
above land level, and this condition is maintaingdto the rice in condition
(x 15-20 days before harvested). The field is ediroff. Q-SRI farmers:
when the rice reaches 60 days after planting,iéhe is redried off.

Based on the results, it is concluded that SRI éasnmeed less water
than Q-SRI farmers. Then SRI farmers practice &rnmttent irrigation pattern, but
Q-SRI farmers always flood their field during the days.

4.3.6 Weeding
Activities of weeding, such as; apply weeding, treacy of farmer
weeding application, use of herbicides for weedtrmbnproblems of weed control,
types of labor for weed control, and labor quanfdy weed control. Activities of
weeding is presented in Table 4.11
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Table 4.11 Weeding or weed control

SRI Farmers Q-SRI Farmers
List Number | Number
(N=25) o (N=85) o
1. Apply of weeding
- Yes 25 100.00 85 100.00
2. Frequency of farmer weeding application
- ltimes - - 18 21.18
- 2timet - - 26 30.59
- 3times 6 24.00 37 43.53
- 4times 16 64.00 4 4.71
- >4 timet 3 12.00 - -
3. Use herbicides for weed control 2 8.00 71 83.53
4. Problem of weed control
- Yes 16 64.00 73 85.88
- No 9 36.00 12 14.12
5. Type of labor for weed control
- Family labo 25 100.00 85 100.00
- Hire labor 16 64.00 56 65.88
6. Average of labor quantity for weed control (rtay/ha)
- Family labor 4.44 2.21
- Hired labor 58.96 23.69

Table 4.11 shows that all of SRI and Q-SRI farnmmestice weeding
or weed control. SRI farmers (64%) practice weediigher than Q-SRI farmers
(4.71%) for frequency of farmer weeding applicasiof# times per season). SRI
farmers practice of herbicides is around 8.00%,levl)-SRI farmers is around
83.53%. It is imply that Q-SRI farmers are highbart SRI farmers (usage of
herbicides). SRI farmers (64.00%) and 85.88% ofR)-farmers have problem of
organic fertilizer. SRI farmers (64.00%) and Q-SRimers (65.88%) practice
weeding by hired labor for weed control.

The use of herbicides has a negative effect nasralgicating worms,
where worms have a function to fertilize the skbithere are no worms in the soil, it
will become infertile, and the rice production istnoptimum. On the weeding
activities, farmer use of self-made tools callectdars or kokrok(Javanese)”. Which
are made from bamboo where it is formed like aliord$ie bush consists of nails for
the function of uprooting the grasses. But it stdog applied carefully in order to

avoid destroying the rice plants. Besidixe farmers also weed their field manually.
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4.3.7 Application of chemical pesticides
Pest and diseases are a serious problem in riteatidn. To control

the existence of pest and diseases, both SRI aB®IGfarmers practice chemical
pesticides on rice farms. However, the frequenaresamounts are different for each
method. Activities of rice cultivation especiallizamical pesticides application, such
as; pesticide application, pesticides applicaticegdiency, and labor quantity for
chemical pesticides application. Activities of tee of pesticide in pest management
is presented in Table 4.12

Table 4.12 The use of pesticide in pest management

SRI Farmers Q-SRI Farmers
List Number 0 Number 0
(N=25) & (N=85) o
1. Pesticide application
- Yes 21 84.00 85 100
- No 4 16.00 - -
2. Pesticide application frequency
- 1time 10 47.62 - -
- 2times 6 28.57 27 31.76
- 3times 5 23.81 31 36.47
- 4timet - - 27 31.76
3. Average of labor quantity for chemical pesticapplication (man-day/ha)
- Family labor 2.96 2.11
- Hired labo 5.04 5.48

Table 4.12 shows that most of the SRI farmers (84#6) all of the Q-
SRI farmers pesticides application. Q-SRI farme36.47%) are higher than SRI
farmers (20%) for pesticides application freque(®yimes per season). SRI farmers
use of labor quantity for chemical pesticides agggion is around 5.04 man-day from
hired labor, and Q-SRI farmers use of labor quantdr chemical pesticides
application around 5.48 man-day per hectare framdhliabor. It is imply that the Q-
SRI farmers cost of pesticides, expenses for tH&RQfarmers is confirmed higher
than the SRI farmers. The Q-SRI farmers expensegdsticides as 255,776.20
IDR/ha, while SRI farmers is 101,070.10 IDR/ha.cgithe SRI farmers have a lower
cost for pesticides expenses, the revenue andt pvdfibe higher than the Q-SRI

farmers.
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4.3.8 Application of herbal pesticides

Herbal pesticides which commonly are used by fasmae Local
Microorganism (MOL) andabhitanleaves Tithonia diversifolig. MOL is used as a
catalyst to make fluid organic fertilizers and metls for herbal pesticides and may
solve elements of soil macro and micro nutriengsyiag to help plants grow and to
improve the ecosystems health including prevenpiests and diseases. Activities of
herbal pesticides application, such as; herbaliqggdss application, frequency of
farmer apply natural pesticide, labor quantity feerbal pesticide application.

Activities of herbal pesticide use in pest managamnepresented in Table 4.13

Table 4.13 Herbal pesticide use in pest management

SRI Farmers Q-SRI Farmers
List Number on. Number 0
(N=25) o (N=85) &
1. Application of herbal pesticide
- Yes 25 100 7 8.24
- No - - 78 91.76
2. Frequency of farmer apply natural pesticide (@ey
- 1time 2 8.00 3 3.53
- 2timet 5 20.00 4 471
- 3times 8 32.00 - -
- 4times 10 40.00 - -
3. Average of labor quantity for herbal pesticigplacatior (mar-day/ha
- Family labor 3.31 2.21
- Hired labor 5.84 3.48

Table 4.13 shows that all of the SRI farmers ard@. of the Q-SRI
farmers practice herbal pesticides. Q-SRI farm&rgl@so) practice of herbal pesticide
(2 times per season) is lower than SRI farmers {48f@ frequency of 4 times per
season. The type of herbal pesticides used by farare fruits MOL, leaf MOL, and
others. It is imply that most of Q-SRI farmers didise the herbal pesticides since
they had used chemical pesticides. They thought hiegbal pesticides were not
important and needed, because of the effect ofahgesticides was less effective to

annihilate pests and diseases.
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4.3.9 Harvesting and post-harvesting

The age of plants harvested is influenced by theetias, but is
ranging from 100-120 days from the planting time &ctivity of harvesting, in the
SRI method, is usually done by hired labors comgjsdf a team with members of 10
people or more.

The wage system is call thewon system, by giving wages in the
form of rice with the proportion of 1:8. If theca production is 10 tons, 8,75 tons
belong to the owners, and the rest, 1.25 tonsvengto the labors as the wage for
harvesting.

In a conventional agriculture, the harvesting mdti® divided into
two, namely thdawonandtebasansystems. Théebasarsystem is one of harvesting
methods full of risk, since bargaining activitie® anade before the rice is ready to
harvest. Therefore, farmers are unable to pretetamount of production which is
conversed into the amount of money they will reeeivhe benefit of this system is
that when harvest fails or the price of rice desesathe buyer will get less not the
farmers. On other hand, when the price of ricedases, the farmers would not enjoy

the increase in price.

4.4 Net profit and level of practice in SRI project and the correlation between
level of practice and net profit
4.4.1 Net profit of rice farming in SRI project
The discussion about cost and return of rice fagnminthe SRI project
is divided into two parts such as; the cost andrnedf rice farming for SRI farmers
and Q-SRI farmers. Components of total cost, toéalenue and net profit be
explained within each sub chapter.
1) Net profit of rice farming for the SRI farmers
The results of the research revealed that farmieksnaot record and
calculate cost and return of rice farming becabsg teel is not necessary. However,
in rice farming it is necessary to know costs, ress, and profits. This analysis is
divided in to three parts; total cost (total vahkelost, and total fixed cost), total
revenue (rice production, and rice price), and prefit. Analysis of the cost and
return of rice farming for the SRI farmers is prasel in Table 4.14.
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Unit: IDR/ha
] Cash Non cash Total
List IDR % IDR % IDR %
A. Total Variable Cost 8,005,387.18 73.62 1,462,001 13.44 9,467,388.37 87.06
1. Chemical fertilizer 936,069.96 8.61 - - 936,069.96 8.61
2. Organic fertilizer 224,595.85 2.07 - - 224,595.85 2.07
3. Chemical pesticides 219,091.70 2.01 - - 219,091.70 2.01
4. Organic pesticides 211,262.77 1.94 - - 211,262.77 1.94
5. Compost 838,219.78 7.71 - - 838,219.78 7.71
6. Labor 5,576,147.12 51.28 858,947.74 7.90 3HP4.86 59.18
7. Seed - - 85,427.55 0.79 85,427.55 0.79
8. Irrigation fee - - 300,000.00 2.76 300,000.00 2.76
9. Opportunity cost - - 217,625.90 2.00 217,625.90 2.00
B. Total Fixed Cost 740,000.00 6.81 666,666.67 6.13,406,666.67 12.94
1. Land rent 740,000.00 6.81 - - 740,000.00 6.81
2. Depreciation - - 666,666.67 6.13 666,666.67 6.13
C. Total Cost 8,745,387.18 80.42 2,128,667.85 19.%58,874,055.03 100.00
Yield (kg/ha) 8,293.61
Price (IDR/kg) 3,245.83
D. Total Revenue 26,919,648.15
E. Net Return 17,452,259.78
F. Net Profit 16,045,593.11
G. Net profit (IDR/kg) 1,934.69

Table 4.14 shows that the total cost of the SRmés is IDR
10,874,055.83 per hectare. The total variable andttotal fixed cost are 87.06% and
12.94% of total cost. Labor costs are the high&3t18%) of total costs. Next, the

chemical fertilizer cost is the second highest 180§ of total cost. Conversely, the

seed cost is the lowest cost (0.79%) of total thet.d_ikewise, the organic pesticides

cost is the second lowest (1.94%) of total costtHemmore, other cost such as;

organic fertilizer (2.07%), chemical pesticidesO(®46), compost (7.71%), irrigation

fee (2.76%), and opportunity costs (2%) are moderalatively. Similarly, land rent

cost and depreciation costs are 6.81% and 6.13%edbtal cost.
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Labor cost is the highest cost in rice farming lbsea SRI farmers
need a lot of steps in the process of cultivatignjncludes land preparation,
transplanting, weeding, harvesting and others. Hugator implies that rice farming
in SRI Project (SRI farmers) is more labor intepdivan Q-SRI farmers.

Table 4.14 shows that total revenue of SRI farmé&rsIDR
26,919,648.15 per hectare. Furthermore, yield obthis more than 8.29 ton/ha for
SRI farmers. Rice’s price is IDR 3,245.83 per kikog. In addition, net return and net
profit are IDR 16,045,593.11 and IDR 17,452,259.18 last, net profit of rice per
kilogram is IDR 1,934.69.

2) Net profit of rice farming for the Q-SRI farmers
Analysis of the cost and return of rice farming tloe Q-SRI farmers is
presented in Table 4.15 shows that the cost andnref rice farming including total
costs (total variable cost, and total fixed castjal revenue (rice production, and rice
price), and net profit. In addition, net profittise difference between total revenue
and total cost.

Table 4.15 Cost and return of rice farming for @RI farmers in 2010

Unit: IDR/ha
) Cash Non cash Total
Hist IDR % IDR % IDR %

A. Total Variable Cost 6,655,459.34 70.01 1,477,287 15.54 8,132,696.48 85.54
1. Chemical fertilizer 1,885,144.13 19.83 - - 1,885,144.13 19.83
2. Organic fertilizer 470.59  0.00 - - 470.59 0.00
3. Chemical pesticides 261,023.26 2.75 - - 261,023.26  2.75
4. Organic pesticides 6,600.00 0.07 - - 6,600.00 0.07
5. Compost 71,096.08 0.75 - - 71,096.08 0.75
6. Labor 4,431,125.28 46.61 728,073.04 7.66 5%M198.32 54.27
7. Seed - - 268,235.90 2.82 268,235.90 2.82
8. Irrigation fee - - 300,000.00 3.16 300,000.00 3.16
9. Opportunity cost - - 180,928.21 1.90 180,928.21  1.90
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Table 4.15 (Continued)

] Cash Non cash Total
List IDR % IDR IDR %
B. Total Fixed Cost 818,823.53 8.61 555,555.56  5.84,374,379.09 14.46
1. Land rent 818,823.53 8.61 - - 818,823.53 8.61
2. Depreciation - - 555,555.56 5.84 555,555.56 5.84
C. Total Cost 7,474,282.87 78.62 2,032,792.70 21.38,507,075.57 100
Yield (kg/ha) 5,993.40
Price (IDR/kg) 3,141.57
D. Total Revenue 18,828,685.64
E. Net Return 10,695,989.16
F. Net Profit 9,321,610.07
G. Net profit (IDR/kg) 1,555.31

Table 4.15 shows that the total cost of Q-SRI fasnes IDR
9,507,075.5per hectare. The total variable costs and totakfizosts are 85.54% and
14.46% of total costs. The labor cost is the higleest (54.27%) of total costs.
Furthermore, the chemical fertilizer cost is theasal highest cost (19.83%) of total
costs. Conversely, the organic fertilizer costhis lowest cost (0.00%) of total costs.
Likewise, the organic pesticides cost is the sedowest (0.07%) of total costs. Other
cost such as; seeds (2.82%), chemical pesticidés%®, compost (0.75%), irrigation
fees (3.16%), and opportunity costs (1.90%) areearetd relatively. Similarly, land
rent costs and depreciation costs are 8.61% addbd total costs.

Table 4.15 shows that the total revenue of Q-SRinéas is IDR
18,828,685.64 per hectare. Yield obtain is mora 829 ton/ha for Q-SRI farmers.
Rice price is IDR 3,141.57 per kilogram. Furtherejomet return and net profit are
IDR 10,695,989.16 and IDR 9,321,610.07. Net pr@iy rice per kilogram) is IDR
1,555.31.

Table 4.16 shows that SRI farmers are better th&RQfarmers. The
SRI methods have multiple benefits. The quantityseeds used for cultivation
through this method is considerably less. Furtheenexpenditure levels of SRI

farmers is lower than Q-SRI farmers. It is presefieTable 4.16
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Table 4.16 Difference in cost and return betweeh&® Q-SRI farmers in 2010

Unit: IDR/ha
List SRI Farmers Q-SRI Farmers Difference
IDR % IDR % IDR %
A. Total Variable Cost 9,467,388.37 87.06 8,132,696 85.54 1,334,691.89 14.10
1. Chemical fertilizer 936,069.96 8.61 1,885,184.1 19.83 -949,074.17 -101.39
2. Organic fertilizer 224,595.85 2.07 470.59 0.00224,125.26 99.79
3. Chemical pesticides 219,091.70 2.01 261,023.2&.75 -41,931.56 -19.14
4. Organic pesticides 211,262.77 1.94 6,600.00 7 0.0204,662.77 96.88
5. Compost 838,219.78 7.71 71,096.08 0.75 767{023. 91.52
6. Labor 6,435,094.86 59.18 5,159,198.32 54.27 751896.54 19.83
7. Seed 85,427.55 0.79 268,235.90 2.82 -182,808-23.3.99
8. Irrigation fee 300,000.00 2.76 300,000.00 3.16 0.00 0.00
9. Opportunity cost 217,625.90 2.00 180,928.21 01.9 36,697.69 16.86
B. Total Fixed Cost 1,406,666.67 12.94  1,374,379.094.46 32,287.58 2.30
1. Land rent 740,000.00 6.81 818,823.53 8.61 283 -10.65
2. Depreciation 666,666.67 6.13 555,555.56 5.84 1,11M.11 16.67
C. Total Cost 10,874,055.03 100.00 9,507,075.57 .QDO 1,366,979.46 12.57
Yield (kg/ha) 8,293.61 5,993.40 2,300.21 27.73
Price (IDR/kg) 3,245.83 3,141.57 104.26 3.21
D. Total Revenue 26,919,648.15 18,828,685.64 09(B962.51 30.06
E. Net Return 17,452,259.78 10,695,989.16 627662 38.71
F. Net Profit 16,045,593.11 9,321,610.07 6,923,04 41.91
G. Net profit (IDR/kg) 1,934.69 1,555.31 379.38 19.61

Comparison of total costs between SRI farmers ar8RQ farmers
found that SRI farmers are higher (12.57%) thanR)-farmers. Table 4.16 shows
that several cost of SRI farmers are higher thaBRD-farmers, such as; organic
fertilizer (99.79%), organic pesticides (96.88%)mpost (91.52%), labor (19.83%),
and opportunity costs (16.86%). The high cost dfotafor the SRI farmers for
weeding. Labor requirement (weeding) of SRI farm@&8 man-days per hectare)
higher than Q-SRI farmers (23 man-days per hectare)

Table 4.16 also shows that several costs of SRides are lower than
Q-SRI farmers, such as; seed (213.99%), chemicdllifers (101.39%), and
chemical pesticides (19.14%). In addition, the seegiirements of SRI farmers (6-10
kilogram per hectare) lower than Q-SRI farmers 1B0kilogram per hectare). The

fact that there is a drastic reduction in seedeWwike, chemical fertilizer requirements
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of the SRI fertilizer (313 kilogram per hectare)ldsver than Q-SRI farmers (532
kilogram per hectare).
Table 4.16 revealed that the yield of the SRI fasegher than the Q-

SRI farmers by around 27.73% per hectare. Net tpobfthe SRI farmers is higher
than the Q-SRI farmers by around 41.91 percenhpetare. Likewise, net return of
SRI farmers is higher than Q-SRI farmers by aroB8d’1% per hectare. The total
revenue of SRI farmers is higher than Q-SRI farngraround 30.06% per hectare.
Moreover, net profit (IDR per kilogram) of SRI faens is higher than Q-SRI farmers
by around 19.61%. These results imply that ricelpetivity of SRI farmers is higher
than Q-SRI farmers, and SRI project (SRI farmerteveyield performance than
conventional methods (Q-SRI farmers). It can bechated that the SRI project is a
more efficient at production and yields obtained hrgher by practicing improved
technology.

4.4.2 Level of practice in SRI project

In general, the level of practice in SRI principiesludes: (1) selecting
seeds with salt water, (2) managing fields and tmiag organic fertilizers to the
field, (3) planting seeds at a young age (7-15 443 transplanting one or two seeds
per hole, (5) setting the planting distance at®xc30 cm, (6) frequent weedings 3-4
times, at least three times usingokrok or weeder” and doing of manually, (7)
practicing organic fertilizers, (8) practicing int@ttent irrigation, (9) practicing an
integrated pest-diseases control and (10) pragtian appropriate harvesting system.

The level of rice farming practice of the SRI farmes presented in Table 4.17
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Table 4.17 The level of rice farming practice sooiréhe SRI farmers

Farmer practice in SRI project Average score Level of
0/9] practice

1. Seeds selection with salt water. 4.16 High
2. Manage of land and organic fertiliz 2.60 Moderatt
3. Make the seedbed before cultivating. 3.52 High
4. Transplant seedlings at a young age - 7 to 12 3.56 High
days old.
5. Transplanting one seed per hole. 3.68 High

6. Transplanting wide spacing, 30cm x 30cm

i . 3.84 High
with regular distance.
7. Frequency weeding in farmer’s land. 2.72 Motiera
8. Practicing organic fertilizers. 2.60 Moderate
9. Practicing the intermittent irrigation with wet-
dry cycle, and little standing water (+ 2 cm) in 3.68 High
wet period
10. Practicing Integrated Pest Management (IPM)
by utilizing the available natural resources 3.28 Moderate
(organic matter or natural)
11. Harvesting management 3.32 Moderate

Based on data analysis found two categories thed dvpractice (SRI
farmers) such as; moderate (2.50-3.49) and higb0{8.49) level of practice. The
high level of practice such as; seeds selectiom wélt water, make the seedbed
before cultivating, transplant seedlings at yougg a7 to 12 days old, transplanting
one-two seeds per hole, transplanting using widacieg, and practicing the
intermittent irrigation. Furthermore, the moderigtee| of practice such as; manage of
land and organic fertilizers, frequency of weedipgacticing organic fertilizers,
practicing Integrated Pest Management (IPM), amddsding management.

Table 4.17 shows that SRI farmers have the highl [€3/50-4.49) of
rice farming practice in the SRI project such agdsselection with salt water, making
the seedbed before cultivating, transplant seeslliiga young age (7 to 12 days old),
transplanting one seed per hole, transplanting withider spacing 30 cm x 30 cm
with regular distance, and practicing the interemttirrigation with a wet-dry cycle,
and little standing water (x 2 cm) in the wet pdrio

Seed selection with salt watereans that the SRI farmers selected
seeds in a water and salt solution using an inolicag; if an egg entered into the

solution floats, then the solution can separatedgamod bad seeds. |If the seeds are



75

drowned, they are good, and can be seeded. Afterséieds are selected in the
solution, they are then washed with clean waterrarstd well, then soaked in water
for about 24 hours or until an embryo appears. l@nbiasis of the research results, it
is shown that most SRI farmers applied this selacthethod, and its applicability is
high (4.16).

Manage of land and organic fertilizenseans that the SRI farmers
management of land (using plows) and practiced rocgdertilization before
transplanting. A good land management is plowedgusiactors or cowsneluky
and the land leveling is made usitgbog(banana stalk) or other tools until no water
puddles are found. In each land compartment a d#tchade. Before transplanting,
organic fertilizers are used on the land with ttendard amount of 7-10 tons per
hectare, since organic matter contains in thei ihe SRI farmers) is less than 3%.
If they practice them according to the given staddthe level of the practice is very
high. Based on the research results, it is knovet tiot all SRI farmers practiced
them in line with the standard given by the fieldcgation staff, for instance they
merely gave organic fertilizers to their land abatbl-2 tons per hectare. Therefore,
on average the SRI farmers showed a moderate gadetiel of 2.60 in management
of their land and the practice of organic fertitee

Making the seedbed before cultivating means that 3RI farmers
made seedlings in trays or house terraces befargipl) the seeds. A standardized
need for seeds is 6-10 kg/ha. In making a seedling,following principles are
practiced. The thickness of the planting mediahe seedlings is 1cm to 1.5 cm
functioning to facilitate the planting process ahd media consist of a mixture of
bokashi (organic fertilizer) so that the seeds are easgrow. Each morning and
afternoon the seeds should be watered and the pfabe seedling should get direct
sun. It is known that most of the SRI farmers m#ie seedbed before cultivating,
and its applicability is high (3.52)

Transplant seedlings at a young age (7 to 12 dhl)s Based on the
research, on average, the SRI farmers planted yseeds (the age of 7-12 days old
or maximum 15 days old). It is different with a @entional transplanting system
where the age of the seed is 23-30 days old. Taldlé shows that the level of its

practice is moderate (3.18).
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Transplanting one seed per hdeans that the farmers or the laborers
planted one or two seeds in each hole. The seedshalowly placed, with a depth of
2-3 cm, shifting in a horizontal movement (formitige L letter), instead of being
pressed into the soil at a depth of 4-6 cm. The mots form the U letter so that the
roots have difficulty growing. Moreover, such aiaontal movement, forming the L
letter, facilitates the roots to spread and loaokdptimum nutrients, organic matter,
oxygen, and sun. The rice plants therefore willinptly grow. The research
suggested that SRI farmers showed that the levbi®practice is high (3.68).

Transplanting with a spacing of 30 cm x 30 cm wigular distance
means that the farmers or laborers planting thedssegth a wide spacing of around
25 cm x 25 cm or 30 cm x 30 cm or 35 cm x 35 cnuchSa wide spacing helps to
improve the amount of rice offspring, and faciksthe photosynthesis processes, to
insure the availability of nutrients or organic teat Table 4.17 shows that the SRI
farmers showed a high practice of transplantingevgigacing with a value of 3.84.

Frequency weeding in farmer's land means that tR¢ farmers
needed 3-4 weeding times during a rice planting@®a The results showed that they
weeded their rice 2-4 times, once in ten days. r8 leere few farmers weeding 4
times for cost saving reasons. Their level of pcactoncerning weeding is moderate,
with a value of 2.72.

Practicing organic fertilizers. SRI farmers praetaf organic fertilizers
was about 10 tons per hectare in line with thedateshapplication in the SRI project.
Moreover, the farmers also used leave or fruitilizets naturally known as leaves
and fruits MOL (Local Micro Organism). Table 4.1Rosvs that the level of its
practice was moderate (2.60)

Practicing the intermittent irrigation with a wetydcycle, and little
standing water (£ 2 cm) in the wet period means tha SRI farmers practiced an
intermittent irrigation with a wet-dry system. # different from the Q-SRI farmers,
or a conventional method, that continually inundatee field for 60-70 days after
planting. Table 4.17 shows that the SRI farmersvgaba high practice of practicing

the intermittent irrigation with a value of 3.68.
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Practicing Integrated Pest Management (IPM) byzirid) the available
natural resources (organic matter or natural). Methat the SRI farmers practiced
Integrated Pest Management (IPM). It is one ofdpproaches to controlling pests
and diseases comprehensively, in that it not oeligs on chemical substances but,
also on an organically-combined approach, for imsta by usingpahitan leaves
(Tithonia diversifolid to prevent caterpillars or using natural enersigsh as owl to
prevent rat pests. From the research results, RhéaBners showed a high practice in
this respect, with a value of 3.28.

Harvesting managememeans that the SRI farmers managed their
harvesting activities according to the existingnsiard, for example, by applying
certain criteria, whether the age of the rice idime with the variety, whether the
variety has a short or normal age, in terms of coMhether the color of the rice is
yellow and the grain is hard enough. If the re@arvested to early its yield is bad, if
too late the grains will drop off resulting in adteed yield. From Table 4.17 it is
shown that the level of practice by the SRI farmiarshis respect is high (3.32).
However, the technology adopted either by the SRhe Q-SRI farmers is manual.
Therefore, effective technology mechanization stidad adopted in the future. So as

to save laborers and to minimalist the loss of gia@ns.

4.4.3 The correlation between level of practice andet profit
There is a correlation between the level of practiad the net profit
with the level of significance of 0.01 (r = 0.73)aple 4.18). This correlation is
relatively high, meaning that the higher the lestpractice (in the SRI project) the
higher the net profit also from the rice farminglie SRI project.

Table 4.18 Correlations between level of practive met profit
Practice (X) Net Profit (Y)

Spearman's rhc Practice X Correlation

*%
Coefficient 1.000 .730(*)
Sig. (2-tailed) _ 000
N 25 25
Net Profit Correlation N
Y Coefficient -730(*) 1.000
Sig. (2-tailed) 000

N 25 25
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The results of the calculation showed that the ll@fesignificance
between the level of practice and the net profitide framing in the SRI project is
relatively high. This implies that the higher thevél of practice of the SRI project
principles, the higher the positive correlation hwihe net profit. If the level of
practice in the SRI project principles in the lapteparation, seed preparation,
planting, weeding, up to the harvesting is highttem is the net profit from the rice
farming.

It is necessary to note that a positive correlabetween the level of
practice of the rice cultivation in the SRI projecid the net profit deals with the Field
Extension Officer, and the chair of the farmersugthat motivates to improve the
practice of the SRI method. Although there were es@hstacles the farmers or the
Extension Officer faced, at the end the farmerdctoarry out the program and got an
economic profit. The Extension Officers were albe motivate the conventional
farmers to do the SRI project.

The calculation of the rank spearmen’s correlati®npresented in
appendix 3. Referring to the research hypothesisttie higher the level of practice
the farmers made in the SRI project the higherrthet profit. The results of the
analysis is relevant with the hypothesis. The datien between the levels of practice
of the SRI farmers and the net profits from the fiarming showed a spearmen rank
correlation coefficient (r) of 0.730 from the tot&b respondents, and this suggests
that the correlation between the two variablesamgletely significant (p=0.000).
This is reinforced by the findings in the field tlithe SRI farmers really wanted to
improve their net profits, by practicing the SRingiples accurately in the hope that
their rice production would be optimum and theylwgét a economic benefit as
maximum as possible.

Therefore, the positive correlation between the vanables, the level
of farmers’ practice and net profits is empiricglypved. Although some SRI farmers
suffered from a financial loss in their rice cudtiilon due to rat attack, in general the

application of the SRI project is beneficial foeth.
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On the basis of the results of interviews with ldeders of the farmers
groups, farmers figures, and also the extensioites, ways to succeed the SRI
project are through training and guidance, motorati direction, and physical
assistance (e.g. seeds, tractors, and othersiydingl a persuasive approach by the
extension officers to the farmers, especially thad® once got the SRI training.
Although in fact some of the people joining in th&ining quitted practicing the SRI,

the extension officers always gave them traininguoything the farmers needed.

4.5 Problems and obstacles of SRI project in the pctice

Problems and obstacles of farmers in doing the 8Bject included
difficulty in transplanting young seedlings, diffiity to finding employment or labor,
difficulty in transplanting the seeds with wide sy, the majority of respondents
prefer to use chemical fertilizers, difficulty iromtrolling pests and diseases. The

summary of the problems and obstacles of the Shjégrris presented in Table 4.19

Table 4.19 The problems and obstacles of SRI projetbe practice

Percentage of

No. Prott:lemf and Indicators farmers
obstacles SRI Q-SRI
(N=25) (N=85)

1. Difficulty to
transplanting transplanting young seedlings.

A lot of energy and efforts to

young seedlings. ° The high risk to transplanting young 48.00 98.82
seedlings.
2. Difficulty to  Productive labors, with the ages of 18-40
finding years, looking for jobs in other villages.
employmentor  * The unavailability of labors is also due to 5200 96.47

the interaction between the land owners,

farm labor. )
land hirer, and workers.

3. Difficulty to - Farmers prefer to transplanting rice by
transplanting the ~ conventional methods.
seedling with « Some labors complained that
transplanting the seeds with wide 40.00 90.59
spacing, and transplanting one-two seeds
per hole makes they get backaches.

wide spacing,
and one-two
seeds per hole.

4. The majority of « Farmers prefer chemical fertilizer
farmers preferto  because practice, effect direct and

use chemical simple. . N _ 4400 94.12
fertilizers. « The effect of organic fertilizer long time
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Table 4.19 (Continued)

Percentage of

No. Prokt)JIemT and Indicators farmers
obstacles SRI Q-SRI
(N=25) (N=85)

5. Difficulty to - Difficulty to reducepest and disease

controlling pests ~ problems.

and diseases. - Difficult to integrated pest management 48.00 91.76

Table 4.19 shows that most of the Q-SRI farmers.8@®) and
48.00% of the SRI farmers faced difficulties inngplanting young seedlings. SRI
farmers (52%) and Q-SRI farmers (96.47%) had difficin finding employment or
farm labor. Moreover, 40.00% of SRI farmers and tmok the Q-SRI farmers
(90.59%) had difficulty in transplanting the seadh with a wide spacing, and one or
two seeds per hole. Most of Q-SRI farmers (94.1@8jer to use chemical fertilizer,
on the contrary, 44% of the SRI farmers are stilhg chemical fertilizers. The last,
48.00% of the SRI farmers, and most of the Q-SRhéas (91.76%) had difficulty in
controlling pest and disease. For a detailed exyar problems and obstacles on the

next discussion.

1. Difficulty to transplanting young seedlings

One of key success of the SRI project is to planing seeds, at the
age of 7-15 days. If farmers plant older seeds 4, { or 6 weeks — they will lose
same potency in producing a large amount of pl&#spong. The way to plant young
seeds is that when the seeds are pulled undeoilhéhe movement should be shifted
forming the L letter in order to reduce the tensidrthe plant roots and to facilitate
the plants continuation of growth.

It is one of the obstacles the laborers experiesoek they are used to
planting seeds conventionally by pulling them itite soil at a depth of 4-6 cm. And
planting such young seeds is a special obstactestfte laborers.

One of the reasons to plant young seeds by shiftiagement is that
the growth of the plant roots will be good, sinbe tice plant roots grow from their
tips. If the tips lead upward, they should chargsrtposition in the soil in order to

make the tips lead downward before continued grgwirhis needs a lot of energy
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and effort from the small roots which are still \kesfter being planted, especially if
the roots are dry due to late planting. It isghhiisk transplanting young seeds.

Based on the results of in-depth interviews, masinérs who quitted
practicing the SRI reasoned that they had diffiealin planting activities, especially
in finding laborers ready to plant young seedsh# laborers are ready, there is a
conseqguence, it needs a lot of funds. It is thabl@m that caused some farmers to
quit the SRI.

2. Difficulty to finding employment or farm labor

Concerning the availability of laborers in the @®sh site, it was found
that in the rice planting season, it was diffictdt get laborers, since all farmers
planted rice simultaneously. Even some farmersdhiadorers from other villages.
Moreover, the planting area is very wide, but thailability is relatively fixed, due to
most laborers age above 40 years. Productive lehongth the ages of 18-40 years
are more likely to look for jobs in other villageas cigarettes factory workers,
drivers, and others, even workers in foreign coastr

The unavailability of labor is also due to the mtion between the
land owners and land hirerpghgedok and workers. If the owners have many
brothers or sisters or friends whose professioadamers, there is not be difficulty
in finding laborers. Usually land owners also hgeed relationships with land hirers,
since they are key people who manage the farmiogn fitand preparation to
harvesting activities. The relationship among tir&dl hirers themselves is very good,
so that they manage lands one after another. Tdrereéespondents who have got
fixed workers so that they do not have any diffiguh managing their lands. It is

these respondents who have a good economic camditio

3. Difficulty to transplanting the seeds with widespacing
Planting rice using a wide or regular distance, oihthe methods is to
use a string tied in sticks placed between eachdidhe field with the distance of 25
cm — 30 cm, or 40 cm or even 50 cm if the lancersilé or well managed. The lines

should be signed (or tied) at the same intervatder to adapt to the width of the row
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so that the uniform distance may be conveniencéewieeding. A brush-like form
made of bamboo with a removable space or distamgeatso be used.

Another alternative is by using a specific harrowrtark a surface in a
square pattern function to plant seeds in the getdion of the lines. Some farmers
said that this special harrow is better than stribturns out that some farmers have
difficulty in practicing this model.

Some farmers also said that in the conventional hatkt no
measurement is practiced, and the planting aasvidire quicker. Furthermore, some
labors complained that transplanting the seeds witle spacing, and transplanting
one-two seeds per hole gives them a backache addfisult to reach, so it is

impractical and complicated.

4. The majority of respondents prefer to use chemat fertilizers

Based on the results of research and in-depthvietes, it was found
that the amount of chemical fertilizers practicgd® SRI farmer was relatively high.
They still relied on chemical fertilizers to soltfeeir agricultural problems. As the
extension officer said, the need for chemical lieeis, especially urea was still high,
at average the non SRI farmers at least neede#dBf, even some farmers, almost
1 tons/ha.

Rasat (leader of farmer group) explained that tR8RD farmers still
relied on chemical fertilizers to make their lariedile and to accelerate their plants,
especially rice plants that are consided too hardaindle. Plants, especially rice not
only needs NitrogenJrea) but also NPK, Phonzka, SP36 and others.

The quantity of the use of organic fertilizers wstdl low, as the
farmers tended to know the results immediately.r&toee, chemical fertilizers are
considered to quickly solve their problems, i.eitiplants are quick to grow well and
last longer than organic fertilizers. The matterthat the characteristic of organic
fertilizers is to give a long term impact for laretovery. And the extension officers
have encouraged the use of these organic ferslioekeep the soil fertile.

From the observation in the field, it was found that farmers had

difficulty in practicing the SRI method because ythstill relied on chemical
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fertilizers, and little organic fertilizers are aseven this SRI approach leads farmers

to make use of organic fertilizers.

5. Difficulty to controlling pests and diseases

Pests and diseases are the biggest problems éofarimers. The main
disease ibeureumcaused by virus RTBVRjice Tungro Baciliform Virgsor RTSV
(Rice Tungro Spherical Viryisvith the vector oplanthoppercarrier. The symptoms
of rice attacked by the virus are that the plasnot grow well, their leaves are
yellow to orange and spotted brown.

The factors influencing the growth and developmenthis tungro
diseases are among others the availability of ilwes sources (plants attacked),
vectors (infectors), sensitive variety, supportiegvironment, wind speed and
simultaneous planting.

Based on the in-depth interviews, it was shown thatattack of the
pests and diseases to the rice plants becausarther§ in the farming are considered
to invite them, even to make them stay and grow armd this degrades the quality of
the field itself. If this happens, the field willydout and cannot be used anymore.

Moreover, planting rice made at different times amdields causes
the greenplanthopper vector carrying thébeureumdisease survives and spreads
viruses in the next planting season. Unwise apfiia of pesticides and chemical
fertilizers may kill natural enemies that shouldaide to control pests existing in the
agricultural fields. One way to control the pesid diseases is by reducing the use of
chemical pesticides and fertilizers, so that nateinamies are not killed and pests can
be annihilated.

Besides plant rotation using other commoditiespsegsing and even
cutting the life cycle of pests that carry the eeatf beureumdisease is necessary.
Another positive effect of the plant rotation isitlthe soil will not be so fatigued and
is slow to recovered. A Simultaneous planting tiseo good choice to control the
green planthopperand to help prevent the spread virusigro. Based on these
research results, it can be explained that pestsiseases are problems and obstacles

the farmers faced in practicing the SRI methodsabse of the SRI principle is to
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encourage the use of organic fertilizers, naturedngies and minimalist the use of

chemical pesticides.

Production constraints

The farmers face various constraints, such as titougck of soil
fertility, shortage of land, disease and pests cmproved input, market or price,
lack of capital, long distance to market place, Bt detailed information, see table
4.20.

Table 4.20 Level of production constraints in fiaeming

SRI farmers Q-SRI farmers
. (N=25) (N=85)
List
Level of Level of
Average ; Average :
constraints constraints
1.Drough 4.3z High 4.2t High
2. Lack of soll fertility 4.24 High 3.92 High
3. Shortage of land 4.44 High 3.58 High
4. Disease and pests 4.20 High 4.20 High
5. Lack of improved inputs 3.80 High 3.47 Moderate
6. Seasonality of mark 4.32 High 4.23 High
7. lack of capital 4.75 Very high 4.52 Very high
8. Uncertainty in tenure syste 2.8¢ Moderat: 2.85 Moderatt
9. Long distance to market places 3.75 High 4.14 ghHi
10. Poor crop storage 3.48 Moderate 3.11 Moderate
11. Weed 4.4C High 4.14 High
12. Unknown reason (climate) 3.72 High 3.66 High

Factors of production constrains is divided in itee flevels such as;
very high, high, moderate, low, and very low. a#ll20 shows that three levels of
production constraint in rice farming, such as;yvieigh, high, and moderate level.
Very high level, only the lack of capital. Moderdéxel on the uncertainty in tenure
system and poor crop storage. Most of productiarstaint are high level, such as;
drought, lack of soil fertility, shortage of landisease and pests, lack of improved
inputs, seasonality of market, long distance tokeiaplaces, weeds, and climate
(unknown reason).

SRI farmer have high levels of constraint such rasight, lack of soll
fertility, shortage of land, disease and pests lafcimproved inputs, seasonality of
market, long distance to market places, weedschmate, score average 4.32, 4.24,
4.44, 4.20, 3.80, 4.32, 3.75, 4.40, and 3.72 rés@de. Q-SRI farmer have high level
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of constraint such as drought, lack of soil fastjlishortage of land, disease and pests,
seasonality of market, long distance to market gdaaveeds, and climate, score
average 4.25, 3.92, 3.58, 4.20, 4.23, 4.14, 411d 3266 respectively.

Both of type of farmers have very high problem krek of capital,
whereas average score 4.75, and 4.52 for SRI faandrQ-SRI farmer respectively.
Most of the SRI and the Q-SRI farmers said thaitabjs very important because it
meets their needs such as; farm inputs (seed; ti@ots, implements and equipment;
pesticides, fertilizer and herbicides; and to lagor, etc), transportation, harvesting,
and others.

SRI farmers and Q-SRI farmers said that droughhignportant factor
that influences their rice production because dnbegn be caused by plant stress, an
example; secondary rachis branch abortion andtessuh a reduction in spikelet’s
number per panicle. In addition, drought can reducgrain weight. Furthermore,
they said that seasonality of market is an veryartgmt factor that influence on their
rice production.

In addition, SRI farmers and Q-SRI farmers saidt thasts and
diseases are an important factor that influencesdr tice production. Different
techniques used to solve problems of pest and stiseaThe SRI farmers use natural
enemies (predator) and herbal pesticides (for megtausingTithonia diversifoliato
eradicate caterpillars), whereas the Q-SRI farnuees chemical pesticides or other
chemical substances. The effective methods of apg@lests and diseases will give
high yields.
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4.6 Factor affecting farmer status (still practicirg or quit SRI)

This section focuses on the factors affecting farmaatus (still
practicing SRI or quit SRI). Table 4.21 reveald thge, size of rice field, labor, single
or double seedling, soil organic content, farmecpce and drought had a significant
relationship with farmer status (still practicing @uit SRI). Meanwhile, the marital
status, the level of formal education, number ofudehold members, main
occupation, secondary occupation, land holding, the status of farmers joining in
organizations had not significant relationship wahmer status. Each factor that has

a significant relationship with farmer status isggnted in Table 4.21 below.

Table 4.21 The relationship between socioeconomtcadher factors and farmer

status
Factor y*Value P-Value
A. Socioeconomic factors
1. Age <49 year, >49 year) 4.193 0.041*
2. Marital status 0.297 0.588
3. The level of formal education (1:1-4, 2:5-7) 3.585 0.058°
4. Family member<4 person, >4 person) 0.406 0.5%24
5. Main occupation (Rice Farmers, Others) 0.003 d%955
6. Second occupation (Rice Farmers, Others) 0.003 50°95
7. Total land holding<0.92 ha, >0.92 ha) 1.279 0.258
8. Size of paddy field{0.6 ha, >0.6 ha) 4.359 0.037*
9. Status of farmer organization participate 0.606 362
10. The number of cow<@ head, >3 head) 1.090 0.287

B. Other factors
11.Labor requirement233 Man-Day (MD), >233
MD) per hectare

4.396 0.036*

12.Single seedlings@seeds, >2seeds) per hole 104.525  0.000**

13. Soil organic fertilizer£ 1 times, >1 times) per 54 448 0.000%*
season

14.Farmer practice of SRI Projectrfioderate, 10.524 0.001**
>moderate)

15. Drought (low, high) 4.352 0.037*
** significantly ata=0.01; * significantly at=0.05; NS: non significant
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1. The relationship between age and farmer status
There was a relationship between age and farmersstéatho = 0.05
level of significance of 0.05 (P = 0.041) (as shawTable 4.22). Because of the P-
value of < ¢, the alternative hypothesis is accepted, implythgt there was a
relationship between the two variables. A crossil@ion between the farmer status
and age is shown in Table 4.22.

Table 4.22 Cross tabulation between age and fastaars

. Age

Hist <49 year >49 year Total
Type of SRI Count 17 8 25
farmers Expected count 12.5 12.5 25.0
:{a"r"n‘g'é?:'” type of 68.0%  32.0%  100.0%
Q-SRI Count 38 47 85
Expected count 42.5 42.5 85.0
% within type of 44.7%  55.3%  100.0%

farmers ' ' '
Total Count 55 55 110
Expected count 55.0 55.0 110.0

% within type of

50.0% 50.0% 100.0%
farmers

Table 4.22 shows that 68% of farmers with the ags 49 years are
those were still practicing the SRI. Furthermd®,3% farmers with the age of >49
years have quit practicing the SRI. It shows thatinger farmers preferred to
practice the SRI, whereas the older farmers gaittming the SRI.

Based on the empirical result, it was shown tha egone of the
factors that made farmers quit using the SRI. Meeeoage also caused some
implications for the practice of the SRI. First, 3Rl Project (SRI farmers) is more
labor intensive than Q-SRI farmers, also needs maergy, especially physical and
financial resources, from land preparation, plaptimeeding and others. It means that
the older the farmer, the lower their physical mjth. As a result, relatively older
farmers tend to quit practicing the SRI.

Secondly, the SRI model is more complicated thacoaventional
model. Older farmers tend to object to practicimg SRI, and to quit its application.

Thirdly, older farmers tend to return to their adlture (conventional model), it is
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difficult to change their old habits to the SRI jeat. So that, they tend to quit
practicing the SRI project.

2. The relationship between size of paddy field andrmer status

There was a relationship between the size of pédttiyand the farmer
status with the significance level of 0.05 (P =3F) This showed that there is a
significant relationship between the two variabkgross tabulation between the size

of paddy field and the farmer status is presentedable 4.23.

Table 4.23 Cross tabulation between size of paidly &nd farmer status
Size of Paddy Field

Hist —06Ha >06Ha °O%
Type of SRI Count 12 13 25
farmers Expected count 16.4 8.6 25.0
% within type of 480%  52.0%  100.0%

farmer: ' ' '
Q-SRI Count 60 25 85
Expected count 55.6 29.4 85.0
% within type of 70.6%  29.4%  100.0%

farmers ' ' '
Total Count 72 38 110
Expected count 72.0 38.0 110.0

% within type of

f 65.5% 34.5%  100.0%
armers

Table 4.23 shows that there were 52% of SRI farmis have paddy
field wider than 0.6 hectare and are still praogcBRI. Besides, 70.6% farmers with
paddy fields less than and equal with 0.6 hectagr2wthose who quit practicing the
SRI. It suggests that the farmers whose paddy fetdlatively wide tend to continue
practicing the SRI. However, those with relativeall sized paddy fields tended to
quit practicing the SRI.

The fact that farmers who have paddy fields leas #ind equal to with
0.6 hectares tended to quit practicing the SRI lezahey thought such narrow fields
would only yield a small income. So, they try t@nease incomes by working in
another sectors, such as in agricultural sectaljes) retailer and others.

Whereas, farmers with wide paddy fields more tha@hHectare, they
get optimum benefits from their fields. They wouhdnage their fields well in order

to get the best results. One of their efforts tpriowe the results is to practice the SRI
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optimally. So, implementation of SRI will improveeir production. While farmers
with relatively small paddy fields tended to quiagticing the SRI.

3. The relationship between the need for labors and fener status
Statistically, we found that there was relationdigween the need for
labor and farmer status at significance level 66QP = 0.036). This result shows that
relationship between these two variables was str@ngss tabulation of the result is
presented in Table 4.24

Table 4.24 Cross tabulation between the need barland farmer status

Labor requirement

List Total
<233 MD >233 MD
Type of SRI Count 10 15 o5
farmers

Expected count 145 10.5 25.0
% within type of 40.0% 60.0%  100.0%

farmer: ' ' '
Q-SRI Count 54 31 85
Expected count 49.5 35.5 85.0
% within type of 63.5% 36.5%  100.0%

farmers ' ' '
Total Count 64 46 110
Expected count 64.0 46.0 110.0
% within Type of 58.206 41.8%  100.0%

farmers

Table 4.24 shows that 60% of the SRI farmers neewe than 233 MD
per hectare in practicing rice farming with SRI. aevhile, 63.5% of farmers with
need for man day less than and equal to 233 MD werge who quit practicing the
SRI. It suggests that the farmers whose need foorlas relatively high tend to
continue practicing the SRI. However, those witlatree lower needs labor tended to
quit practicing the SRI.

Based on the results it can be concluded thatipragtthe SRl method
needed more man day because farmers have to spenednmoney for wages. This
means that the total production cost of rice witirease. It is one of the reasons why

farmers quit practicing the SRI.
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4. The relationship between single seedlings and farmetatus
Statistically, we found that there was a relatiopshetween single
seedlings (planting more than one seeds) and theefastatus at significance level of
0.01 (P = 0.000). This result shows that the retestnip between these two variables
was very strong. Cross tabulation of the resyrésented in Table 4.25

Table 4.25 Cross tabulation between single seesifiigmer status
Single seedling

List <2seed >2seed Total
Type of SRI Count 25 0 25
farmers Expected count 5.9 19.1 25.0
:/" within type of 100.0% 0%  100.0%
armers
Q-SRI Count 1 84 85
Expected count 20.1 64.9 85.0
% within type of 12%  98.8%  100.0%
farmer:
Total Count 26 84 110
Expected count 26.0 84.0 110.0

% within type of

23.6% 76.4%  100.0%
farmers

Table 4.25 shows that all of the SRI farmers pldmie more than 2
seeds in per hole. 98.8% of farmers planted mae thseeds that quit practicing the
SRI. It implies that farmers planting single or dtmiseeds were those practicing the
SRI, however those who planted more than 2 seadsgbe tended to quit practicing
the SRI. Transplanting one seed per hole causedefarto quit practicing the SRI

because it was difficult to do, and needs highstsand was contrary to their habits.

5. The relationship between organic fertilizer mataals and farmer status
Statistically, we found that there was a relatigpdetween organic
fertilizer materials and farmer status at a sigatfice level of 0.01 (P = 0.000). This
result shows that the relationship between these \tariables was strong. Cross
tabulation of the result is presented in Table 4.26
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Tabel 4.26 Cross tabulation between organic feetilimaterials and farmer status

List 50||_ organic m_atter Total
<ltime >2times
Type of SRI Count 0 25 25
farmers Expected count 15.7 9.3 25.0
o
f/" within type of 0%  100.0%  100.0%
armers
Q-SRI Count 69 16 85
Expected count 53.3 31.7 85.0
O
o wthin type of 81.2%  18.8%  100.0%
armer:
Total Count 69 41 110
Expected count 69.0 41.0 110.0

% within type of

f 62.7% 37.3%  100.0%
armers

Table 4.26 shows that 100% of SRI farmers use dcghartilizers
more than twice per season. While, 81.2% of Q-S&mérs practiced organic
fertilizer less than, and equal to one time dugaobivation period. The results imply
that the SRI farmers practiced much more organitlifer during cultivation. In
addition, Q-SRI farmers tended not to use orgaeitlizer, rather to use chemical
fertilizers in high amounts.

The use of organic fertilizers was one of reasohg the farmers quit
practicing the SRI. They thought that organic fegrs on plants will not give a

direct effect on plants, while practicing chemitatilizers may give bigger effects on
their cultivation.

6. The relationship between farmer practice and famer status
Statistically, we found that there was relationshigiween farmer
practices and farmer status at a significance le¥€d.01 (P = 0.001). This result

shows that the relationship between these two bi@sawas strong. Cross tabulation
of the result is presented in Table 4.27
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Table 4.27 Cross tabulation between farmer praeticefarmer status
farmer practice

List =3 >3 Total
(moderate) (moderate)
Type of farmers SRl Count 0 25 25
Expected count 6.1 18.9 25.0
o v
2 within type of 0%  100.0%  100.0%
armers
Q-SRI Count 58 27 85
Expected count 64.1 20.9 85.0
o v
2 within type of 68.2%  31.8%  100.0%
armers
Total Count 83 27 110
Expected count 83.0 27.0 110.0
o v
Vo within type of 75.5% 245%  100.0%

farmers

Table 4.27 shows that all of the SRI farmers halatively high levels
of practice in SRI principle were those who wel# ptacticing the SRI. However,
68.2% of the Q-SRI farmers with a relatively loweé¢ of practice were those who
quit practicing the SRI. It implies that the famh@ossessing a relatively higher level
of practice SRI principles tend to practice the.SRI

Therefore, the practice in SRI principle is onédagitors that influenced
farmers to continue or quit practicing the SRI. Fexample, some farmers have
understood the SRI principle well or well enoughoni land preparation until
harvesting, but some of them are still confuseduilbeeeting or had difficulties in

practicing it. So that, they preferred using oldtimels and quit practicing the SRI
project.

7. The relationship between other reasons (drought) ahfarmer status
Statistically, we found that there was a relatigmsbetween other
reasons (drought), and farmer status at a signiéedevel of 0.01 (P = 0.001). This
result shows that the relationship between these \ariables was strong. Cross

tabulation of the result is presented in Table 4.28
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Table 4.28 Cross tabulation between other reasbosght) and farmer status

List Drought . Total
Low High
Type of SRI Count 11 14 25
farmers Expected count 155 9.5 25.0
O
co within type of 440%  56.0%  100.0%
armers
Q-SRI Count 57 28 85
Expected count 52.5 325 85.0
o
Yo within type of 67.1%  32.9%  100.0%
farmers
Total Count 68 42 110
Expected count 68.0 42.0 110.0

% within type of

61.8% 38.2% 100.0%
farmer:

Table 4.28 shows that 56% of the SRI farmers psgsgsther reasons
(drought) that may have highly influenced the pcacty of the SRI were those who
practiced the SRI. This result implies that if #he@vas drought it might influence the
farmers who quitted practicing the SRI project.

Based on the empirical result, it was shown thatidht is one of the
factors that made farmers quit using the SRI. Mdshe Q-SRI farmers believed that
rice is an aquatic plant and grows best in standiatgr. Contrary, to this most of the
SRI farmers believe that rice is not an aquatiaiplé can survive in water but does
not thrive under reduced oxygen levels. Furthermongler SRI paddy fields are not
flooded but kept moist during vegetative phaseaAssult, drought caused some Q-
SRI farmers to quit practicing the SRI.



Chapter 5

Conclusions and Recommendations

This chapter begins with the study conclusions ehiie research
objectives and fact findings are summarized. Based the fact findings,

recommendations are then best part.

5.1 Conclusions

The main objectives of this research were to: lid$tthe role and
function of the SRI project; 2) Study socioeconominaracteristics and agricultural
production systems of the farmers; 3) Study ricéivation activities of farmers
joining the SRI project; 4) Analyze net profit aledel of practice in the SRI project,
correlation between the levels of practice andprefits; 5) Analyze problems and
obstacles of SRI project in the practice, and &estigate and measure the main
factors affecting the farmers status (still praotic SRI or quit SRI). Data were
collected all farmers who participated in SRI Pebjam 2007, in total 110 farmers
during April to June 2011. This study used bothcdetive and quantitative analysis.
In descriptive statistic used to describe (1) tleigeconomic characteristic of
farmers, and production system used by farmers,ri¢2) cultivation activities of
farmers joining the SRI project, (3) net profit atie level of practices in the SRI
project. In gquantitative analysis, t-statistic warsed to describe the relationship
between the level of practice in SRI and net pfofiin rice farming. The relationship
between farmers’ socioeconomic characteristicsathdr factors of SRI Project that
are independent variables, and farmer status @Ridrs and Q-SRI farmers) that are

dependent variable calculated by Chi-Square stafje).

94
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The results revealed as follows.

1. There are three roles and functions of the SRlegtojFirst, increasing rice
yield, means that practice of SRI on rice farmirg able to enhance
productivity compared with the conventional meth&#cond, input saving,
minimizing input used, such as water, seeds andrettThird, environment
sustainability, practicing this method will help tecover soil fertility, and
maintain the sustainability of field production.

2. Concerning the socio-economic characteristicsaoinérs, either SRI or Q-
SRI farmers, the different percentages are showanoeducation level, where
most of the SRI farmers (44.00%) finished secondahools, while most of
the Q-SRI farmers (48.23%) finished elementary sthdDther characteristics
showed almost the same percentage. Based on thk absut agricultural
production system shows that most farmers owneitt tven land (49.04%
and 69.00% for the SRI and Q-SRI farmers, respelghv Furthermore,
65.39% of the SRI farmers and 57.30% of the Q-2Rhérs used their land
for rice farming. It shows that the most of thenfars have the same tendency
to use their land to plant rice.

3. Rice cultivation activities of SRI and Q-SRI farrmeuch as; land preparation,
seedling and transplanting, application of chemfealilizer, application of
organic fertilizer, water management (irrigationyeeding, chemical and
herbal pesticides application, and harvesting. $R& farmers cultivate rice
based on the SRI principles, while the Q-SRI fasrmiltivate rice based on
the conventional method.

4. Net profit of rice farming obtained by SRI farmdssIDR 16,045,593 per
hectare per season. While that Q-SRI farmers is9[321,610 per hectare per
season. So that net profit of SRI farmers highant®-SRI farmers around
41.91% per hectare. Based on data analysis fouactategories the level of
practice (SRI farmers) such as; moderate (2.50)3x4@ high (3.50-4.49)
level of practice. The high level of practice sud) seeds selection with salt
water, making the seedbed before cultivating, frkamging seedlings at a

young age - 7 to 12 days old, transplanting one-tve®ds per hole,
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transplanting wide spacing, and practicing the rintgent irrigation.
Furthermore, the correlation between the levelratpce in SRI and the net
profit from rice farming in the SRI project, usitige Spearmen Correlation
Coefficient (r) is 0.730. It means that the higttex level of practice the SRI
project, the higher the net profit from the ricenfieng.

. Problems and obstacles of farmers in using the @&kct, such as; most of
Q-SRI farmers (98.82%) and 48.00% of SRI farmersl lificulty in
transplanting young seedlings. SRI farmers (52%3y apSRI farmers
(96.47%) had difficulty in finding employment orrfa labor. Moreover,
40.00% of the SRI farmers and most of the Q-SRin&as (90.59%) had
difficulty in transplanting the seedlings with adei spacing, and one or two
seeds per hole. Most of the Q-SRI farmers (94.1@28&herred using chemical
fertilizer, on the contrary, 44% of the SRI farmen® still using chemical
fertilizers. Lastly, 48.00% of SRI farmers and mao$tthe Q-SRI farmers
(91.76%) had difficulty in controlling pests andelases.

SRI farmer have high levels of constraint suchrasight, lack of soil fertility,
shortage of land, disease and pests, lack of inggkomputs, seasonality of
market, long distance to market places, weeds, cinthte, score average
4.32, 4.24, 4.44, 4.20, 3.80, 4.32, 3.75, 4.40, an@ respectively. Q-SRI
farmer have high level of constraint such as droubitk of soil fertility,
shortage of land, disease and pests, seasonalityadfet, long distance to
market places, weeds, and climate, score aver@ge 3.92, 3.58, 4.20, 4.23,
4.14, 4.14, and 3.66 respectively. Both of typefarimers have very high
problem are lack of capital, whereas average s4of, and 4.52 for SRI
farmer and Q-SRI farmer respectively.

Based on the quantitative analysis using Chi-Sgsatistic %) it is shown
that age, size of rice field, labor, single or deulseedling, soil organic
content, farmer practice and drought had a sigmiticelationship with farmer
status (still practicing or quit SRI). Meanwhilbetmarital status, the level of
formal education, number of household members, metupation, secondary
occupation, land holding, and the status of farnjeirsing in organizations

have not significant relationship with farmer statu
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5.2 Recommendations
Based on the results presented in this thesis, rarilbotion to

evaluation of improved intensive SRI project in Blad Regency was made.

5.2.1 Recommendations to SRI farmers

1. SRI farmers to continue practicing SRI, and effddsdisseminate their
experiences to other farmers, to influence farnven® not yet practicing
SRI to practice SRI.

2. SRI farmers have problem lack adequate capitaluress to invest on
improved rice farming, such as purchasing orgarectilizer, herbal
pesticides, and others. Moreover, SRI farmers recended using bank or
the existing credit services to expand their farms.

3. SRI farmers should increase revenue or income, sis¢hreduce cost of
chemical fertilizers or herbicides. Furthermore] &Rmers or farmer group
creates of organic fertilizer or herbal pesticidasaddition, SRI farmers get
multiple benefits such as increase income, loativity will increase, and

environmental sustainability.

5.2.2 Recommendations to Q-SRI farmers

1. Q-SRI farmers should re-practice of SRI project @erhering SRI project
able to increase of net profit or income, and emnnental sustainability.

2. Q-SRI farmers have problem lack adequate capisduees to invest on
improved rice farming, such as purchasing orgarectilizer, herbal
pesticides, and others. Moreover, SRI farmers recended using bank or
the existing credit services to expand their farms.

3. Q-SRI farmers should not bored and complained aotare SRI, and always
tried to practice it, they can sharing and learniogSRI farmers, though
many problems and obstacles such as difficulty randplanting young
seedlings, finding employment or farm labor, trdaspng the seedlings
with a wide spacing, and one or two seeds per laaetrolling pests and

diseases, and others.



98

5.2.3 Recommendations to the government

1. The policy implication of findings in this study that government should
give support, such as intensive training aboutqggpie of SRI (transplanting
young seedlings, transplanting the seedlings withidg spacing, and one or
two seeds per hole), simplify access to creditygméon and treatment of
pests and diseases.

2. Government should give support to extension officato training,
counseling for all farmers, specific to farmersctsuas; older farmers,
farmers who own or have small land areas, farmérs eontinue low-level
practices of SRI and others.

3. Government should develop a policy or promotionS&l. Incentives for
growing SRI project in the form of subsidy for gopuent, manure, organic
pesticides etc. may help in the promotion of SRis policy to improve in
SRI project for expanding in area SRI project, ammteasing the number of

farmers to practice the SRI project.
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Appendix 1. Questionnaire

Sub district/ Regency: Pagelaran / Malang
Province/Country: East Java/ Indonesia
Date of Interview:................coevvennns

Questionnaire for Farmers
“Economic Performance of SRI Project in Malang Regecy Indonesia”

Farmers Address & Phone e e e e e e s ————

I. 1) The socioeconomic characteristic of the farmensho join in SRI Project.

1. Name of farmer e e e e e e SOC 01
2. Status in family : 1. Husband
2. Wife
3. Child
4. Other
3. Gender . 1. Female SOC 02
2. Male
4. Age e Years Old SOC 03
5. Religion 1. Islam SOC 04
2. Hindu
3. Buddha
4. Catholic
5. Christian
6. Others:....c.covviiiiiii,
6. Marital Status : 1. Single SOC 05
2. Married
3. Separated
7. The level of formal education of farmers : SOC 06
a. llliterate
b. No formal education

. Primary school

. Secondary school
Senior high school

Diploma

. Bachelor degree

Q"m0



8. Family members (including the respondent)
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Classify by Total Number of .pas.sive Number of. act.ive
(year) (People) members in rice mem_bers in rice
farming activity farming activity
1. <8 | ... SOC 07 SOC 12 SOC 16
2. 8-14 | ... SOC 08 SOC 13 SOC 17
3. 15-65 | ....... SOC 09 SOC 14 SOC 18
4. >65 | ... SOC 10 SOC 15 SOC 19
5. Total | ........ SOC 11
9. Status of main occupation SOC 20
1) Rice farmer
2) Government services
3) Employee
4) Employer
5) Others:....c.ooiiiiii e
10. Do you have second occupation? SOC 21
1) Yes
2) No
11.1f you have second occupation, please mention. SOC 22
1) Rice farmer
2) Other profession
12.Land holding
1) Total land holding e Ha SOC 23
2) Owner e Ha SOC 24
3) Rent e Ha SOC 25
4) Other e Ha SOC 26
13.Land using
Land used per crop
Types of crops (in ha)
a. Rice (Paddy) | . SOC 27
b. Maize (corn) SOC 28
c. Vegetables SOC 29
d. Cassava, Yam SOC 30
e. Soybean | SOC 31
f. Sugar cane SOC 32
g. Others (specify) | .ooiiiiiii e SOC 33
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14.The number of livestock

a. Cow N (1= Yo SOC 34
b. Buffalo :............ ... head SOC 35
c. Goat R o (<7} SOC 36
d. Lamb R  [=T=o | SOC 37
e. Chicken (hens/roster): ... ... head SOC 38
15. Status of farmer organization being participated SOC 39
1) Yes
2) No
16.If yes, what organization is it? :
1) Farmer Group SOC 40
2) Association of farmer group SOC 41
3) Others:....ooooiviiiiiiii SOC 42
17.Position in the organization:
1) Head/director SOC 43
2) Member SOC 44
3) Others:i....oooiiiiiiiiiii SOC 45

. 2) The agricultural production systems of the farmes joining SRI Project.
1. Do you practice mixed crop farming activity? APS 01
a. Yes
b. No
2. If your answer to question 1 is “yes”, what is #avantage of being a mixed
farmer, according to your view?

Advantage 5 4| 3| 2| 1] *0| Code
a. To minimize risk of crop failures APS 02
b. To use cattle manure as fertilizers APS 03
c. To diversify household income APS 04
source
d. For cultural reasons APS 05
e. The easiness of the area for APS 06
combined farming
f. to use animal as plow pov APS 07
g. To use animal as to carry ¢ APS 08
farming product
h. Others (specify) APS 09

*0 = No idea; 1 = Disagree definitely; 2 = Disag; 3 = Neutral, 4 = Agree;
5 = Agree completely
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3. How do you explain productivity of rice farming exdly? APS 10
a. Increasing
b. Decreasing
c. No change

4. On the basis of your evaluation, what happens tr woil fertility in your
farm land? APS 11
a. Increasing
b. Decreasing
c. No change

5. If your answer to question 4 is “Decreasing”, wisathe main reason/s? (1 for
least important factors, and 5 for highly importéattors)

Measure
Factors s T2T713 121170 Code

a. Soil erosion APS 12
b. Continuous croppir APS 13
c. No use of fertilizel APS 14
d. Poor manageme APS 15
e. disorganized plowing APS 16
f. Poor varieties deplete soil fertility APS 17
g. Commercial fertilizers weaken soills APS 18
natural fertility

h. Crop residues completely removed APS 19
for other purposes

i. Continuous mono cropping APS 20
J- Cultivation of marginal lands APS 21
k. Unidentified reasc APS 22
l.others:..........covvvieenn. APS 23

6. According to your view, which of the following prodtion constraints play
significant role in limiting the returns you woubdhtain from rice farming?

Measure
Factors s TaT3 121110 Code
a. Drought APS 24
b. Lack of solil fertility APS 25
c. Shortage of land APS 26
d. Disease and pests APS 27
e. Lack of improved inpu APS 28
f. Seasonality of mark APS 29
g. Lack of capite APS 30
h. Uncertainty in tenure syste APS 31
i. farming land in remote area (far frc APS 32
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market place)
j. Poor crop storage APS 33
k. Weeds APS 34
[. Unknown reason APS 35
m. others APS 36
Note: 0 : Unimportant 1 : Quite unimportant
2 : Less important 3 : Neutral
4 : Important 5 : Very important

II. The rice farming activities of farmers participating in SRI Project.
2.1 Land preparation

1. Do you prepare land before transplanting? RF 01
1) Yes
2) No

2. When do you do puddling? RF 02

1) on the day of transplanting,
2) before transplanting

3) Others...

3. Do you know level of your soil fertility? RF 03
1) Yes
2) No

4. Do you mix between organic fertilizer and chemfeatilizer? RF 04
1) Yes
2) No

5. If yes then what and how much...(per ha) ?
Organic Matter =..........ccec..... ton/ha RF 05
Nitrogen S kg/ha RF 06
Phosphor S, kg/ha RF 07
Kalium S, kg/ha RF 08
Others........ St kg/ha RF 09

6. Do you prepare land for SRI Project? RF 10
1) Yes
2) No

7. In that case, do you follow similar practice likenwentional rice land
preparation? RF 11
1) Yes
2) No

8. Do you do deep ploughing? RF 12
1) Yes
2) No

9. Who does land preparation?
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a. yourself RF 13
b. your family RF 14
c. hired labor RF 15
10.What approach do you use to do land preparation?
1. tractors RF 16
2. cows RF 17
3. hoe RF 18
4. others......... RF 19

Seedling and Transplanting
1. Seed-bed: How much seed is for one hole?

1) 1 seed STO1
2) 2 seed ST 02
3) more 1 seed ST 03
2. Age of seedling at transplanting? (day?)
1. 7-12 day ST 04
2. 25-30 day ST 05
3. 31-40 day ST 06
4. 45 day and more ST 07
3. How do you pull seedling?
1. Putting water before pulling ST 08
2. doing as conventional practice ST 09
3. not specific ST 10
4. Do you cut root and shoot before transplanting? ST11
1. Yes
2. No
5. Depth of transplanting
1.0-5cm. ST 12
2. 6-10 cm. ST 13
3. >10cm. ST 14
7. Do you use certified seed? ST 15
1) Yes
2) No
8. What type/variety of seed you use (2010)?
1) Hybrid ST 16
2) IR 64 ST 17
3) Intani ST 18
4) Others (specify)........ccccvevnennnn. ST 19
9. How the price of seed/kg (2010)? ST 20

10.What do you think about the quality of seed that flave been purchased?



111

1. Bad ST 21
2. Moderate ST 22
3. Good ST 23
4. Others... ST 24

2.3 Fertilizer

1. Do you start to apply chemical fertilizer Fz 01
1) Yes
2) No
2. How many time you use chemical fertilizer? FzZ 02
3. Do you use organic fertilizer Fz 03
4. How many time you use fertilizer organic? Fz 04
5. Do you have problem in using fertilizer? FZ 05
1) Yes
2) No
6. Which kind of fertilizer do you use?
1) Chemical fertilizer FZ 06
2) Organic fertilizer Fz 07
7. Do you purchase fertilizer (chemical and organic)? Fz 08
1) Yes
2) No
8. Do you apply compost
1) During land preparation (1.Yes, 2.No) FZ 09
2) During transplanting  (1.Yes, 2.No) Fz 10
3) After transplanting (1.Yes, 2.No) Fz 11
16. What type of fertilizers do you use and at what?at
Type of fertilizers Rates (Kg/ha) Code
a. Nitrogen Urea) Fz 12
b. NPK Fz 13
c. KCI FZ 14
d. Other ............ FzZ 15
(I FZ 16

17.How much is the price of chemical fertilizer?

Type of  chemical Price (Rp/100kg) Code
fertilizers
a. Nitrogen rea) Fz 17

b. NPK FZ 18
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c. KCI Fz 19
d. Other:............ Fz 20
18.What is the basis for determining the rate of cluainfertilizers being
used?
Describes Yes No Code
a. Recommendation from extension workers Fz 21
b. Market price for fertilizers Fz 22
c. Soll fertility extent Fz 23
d. Based on own personal experience Fz 24
e. Other (please specify) Fz 25
19.Do you use organic fertilizers? FZ 26
1) Yes
2) No
20.1f your answer to question 20 is “yes”, what tygeocganic fertilizers do
you use and at what rate?
Type of organic fertilizers Rates (Kg/ha) Code
a. Farm yard manure Fz 27
b. Green manure Fz 28
c. Compost Fz 29
d. Bio organic FZ 26
e. Others:.......... Fz 37
21.How much is the price of organic fertilizer?
Type of fertilizers Price (Rp/100kg) Note Code
a. Farm yard manure Fz 38
b. Green manure Fz 39
c. Compost FZ 40
d. Bio organic FzZ 41
e. Others:..........
22.What is the basis for determining the rate of orgéertilizers being used?
Describes Yes No Code
a. Recommendation from extension workers FZ 42
b. Market price for organic fertilizers FZ 43
c. Soil fertility extent FzZ 44
d. Based on own personal experience FZ 45
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f. Other (please specify) | | | FZ 46

23.Do you use organic fertility management practickesn{ yard manure,
crop rotation, green manure, compost, etc)? FZ 45
1) Yes
2) No
24.1f your answer to question 24 above is yes, whaesyof organic fertility
management do you usually practice?

Describes Yes No Code
a. Farm yard manure Fz 45
b. Green manure FZ 46
c. Crop rotation Fz 47
d. Use of compost FZ 48
g. Crop residue management FZ 49
h. Intercropping Fz 50
i. Otheri.......cocovvviiiinn. FzZ 51

2.4 Irrigation
2.4.1 Irrigation Schedule (specific) Non SRI

Determinants Rank
Shallow irrigation | Completely flooded
Crop Growth stage (2-3 cm depth) (> 5cm depth)
Seedling establishment IR 01 IR 07
stage (at transplanting)
Tillering stage IR 02 IR 08
Booting stage IR 03 IR 09
Flowering stage IR 04 IR 10
Grain filling stage IR 05 IR 11
Ripening stage IR 06 IR 12
2.4.2 lrrigation SRI
1. Do you implement the irrigation system of SRI? IR 13
1) Yes
2) No
2. Do you apply intermitted irrigation (scheduledgation) IR 14
1) Yes
2) No
3. Do you drain the rice land after flooding IR 15

1) Yes
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2) No

Do you do irrigation when cracks develop in soil? IR 16
1) Yes
2) No

Do you follow intermitted irrigation for whole crgperiod? IR 17
1) Yes
2) No

Any problem in practicing intermitted irrigation? IR 18
1) Yes
2) No

Any problem in practicing conventional irrigation? IR 19
1) Yes
2) No

Weeding
Do you prepare of pre-planting activities as pdriveed managements?
WD 01

1) Yes

2) No

How do you do it? (Method)

Why do you use only this method; any advantage?

Do you have different type of weed managementr{ate/e option)?

When do you start to weed?

How many times do you weed in one planting season?

Do you use Herbicides? WD 02
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1) Yes
2) No
8. If yes then when (crop growth stage)?

9. In SRI method do you have more weed problem? WD 03
1) Yes
2) No

10.1f yes then how do you manage? (herbicides/ manual)

11.How many times weeding is required in SRI plot?




2.6 Pesticide use in pest management (Integrated Pestlagement IPM)

Source
Name of
. Cost Dosage
Pesticide Gover. Private Farmer Others
1) (2 group (3) (4)

1. Curakron Pe 01 Pe 04 Pe 03 Pe 04 Pe 0§ Pe 06
2. Gandasil B Pe 07 Pe 08 Pe 09 Pe 10 Pe 11 Pe 172
3. MOL Pe 13 Pe 14 Pe 15 Pe 16 Pe 171 Pe 18
4. Others Pe 1¢ Pe 2( Pe 21 Pe 24 Pe 23 Pe 24
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Family labor and hired labor

Family labor Hired Labor

Describe No. of worker Hours/day Wages/day No. of worker Hots/day Wages/day

1. Land preparation

2. Transplanting/seedling

3. Weeding

4. Fertilizing

5. Application of pesticide

6. Irrigation

7. Harvesting

8. Transportation

9. TOTAL




3.1 Net profit rice farming

[ll. The net profit from rice farming and the pract ice of farmers participating in SRI Project

. . Unit Price Total Value

Item Unit Quantity (Rupiah) (Rupiah) Code
A. Total Revenue=Price x Product
1. Product (rice or Kg NPO1
paddy)
2. By-Product (rice | Kg NPO02
straw)
B.1 Fix cost (cash)
1. Family labor Person NPO3
2. Insurance NPO4
3. Others...... NPO5
C.1 Variable cost (cash)
1. Fertilizer (NPK) Kg NPO6
2. Fertilizer (Organic | Kg NPO7
3. Pesticides Rupiah NPO8
4. Compost Kg NPO9
5. Hired labor (land | Man-day NP10
preparation, planting,
harvesting)
7. Others NP11
C.2 Variable cost (non cash)
1. Manure NP12
2. Seed Kg NP13
3. Irrigation fee Rupiah NP14
5. Others NP15
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Total Cost= Fix Cost (cash & non cash)+ Var. Costésh & non cash) NP16
Net Profit= Total Revenue — Total Cost NP17
Net Profit=A - (B + C)
List of farm machine/instrument/ housing
Purchasing/ Contributin
. constructingg Expected to rice ’
No List life . Code
value farming
(Rp) (vear) %)
1 Housing FM 01
2 Big tractor FM 02
3 Small tractor FM 03
4 Water pump FM 04
5 Others...

FM 05
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3.2 The practice of farmers participating in SRI Pioject

Score

Farmer practice in SRl Model 3 code Note
a. Do you select the seeds with salt water? C-1P
b. Do you manage to use organic fertilizer befoaagplanting PC-2
your seed on your land?
c. How do you make the seedbed before transplahting PC-3
d. Do you transplant the seeds at a young age (fal®)? PC-4
e. Do you transplant one seed in each hole? PC-5
f. Do you transplant with spacing 30cm x 30cm weéhular PC-6
distance?
g. Do you often do weeding in your land? How mames is it? PC-7
What equipment is used; with a rotary weeder, @eding
tools, or manual weeding?
h. How much organic fertilizers and chemical fezéfs are PC-8
being used (the volume is in ton (1000kg)?
i. Do you apply the intermittent irrigation with wery cycle, PC-9
and little standing water (£ 2 cm) in wet period?
j- Do you implement Integrated Pest Management §IBv PC-
utilizing the available natural resources (organatter or 10
natural)?
k. How do you manage the harvest? Including teadgwland PC-
drying system? 11

Note: 1. Very Low; 2. Low; 3. Moderate; 4. High; 5.Very High
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IV. The problems and obstacle of SRI project in the mactice.

2.
3.
4.

NNo o

9.

What are the obstacles and problems in practicRigp®oject?

Can you explain each of these problems or obstacles

Are there any problems related to institution agpgersonal, rice
production, labor, extension officer, land, seasett, in practicing
SRI?

Can you describe each of these problems?

What do you hope about farmers m

ore prosperous and well established in the farm?

Do you have problem in seedling aspect? PO 01

a) Yes

b) No

Do you have problem in labor skills in transplagtseedsPO 02
a) Yes

b) No

Do you have problem in practicing wide spacing picas when

transplanting?

10.

11.

12.

a) Yes PO 03

b) No

Do you have problem about flooded land. PO 04

a) Yes

b) No

Do you have problem about using organic fertilizer? POQ05

a) Yes

b) No

Do you have problem in pest and disease manageaspatt?
POO06

a) Yes

b) .No
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Appendix 2. Guidelines Interviews with Key Informants

o~ w N PE

o M wnN P

r w0 N PE

o

Type Core/ outstanding farmers

How does SRI function in the practice?

What are the obstacles and problems of SRI prajdtie practice?

In what conditions encouraging some farmers sdittipipate in SRI project?
What factors discouraging some farmers quit SRjeot@

Complains and admiring from farmer about SRI prigjec

Type Head of farmer group

What is the relation between farmer group and SBept in the practice?
Overall knowledge of farmers about SRI project?

Do the farmers strictly follow the knowledge of SRbject, when practicing?
If not, why not?

Complains and admiring from farmer about SRI ptjje

Type Head of village

How the relation between Local Government at védlégyel and SRI project?
Do you know the overall farmer lively hood?

If you know, can you explain?

Is SRI project has significant contribution in thiage for economic growth
in your village?

if yes, please explain?

Type Extension Officers

What are the role and function of the SRI project?

2. What are the continuity of the SRI model in thectiee?

3. How extension officers improve the farmer knovgedand practice in SRI

project?

4. What form of government support (budget, extendi@ining, etc)?

5. What the problems and obstacle of SRI project?
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Appendix 3. Analyze correlation between level ohgirce and net profit from rice
farming in SRI Project

No. [Practice (X)Net profit (Y) (IDR/Ha) | RX RY di di
1 39 16,641,833 11 15 -4 16
2 42 17,705,100 5 14 -9 81
3 35 15,888,143 16 16 0 0
4 42 20,280,200 5 8 -3 9
5 33 11,833,200 18 19 -1 1
6 46 39,608,000 3 1 2 4
7 47 19,596,800 1 9 -8 64
8 41 18,545,333 7 11 -4 16
9 40 14,756,000 10 17 -7 49
10 47 25,059,000 1 3 -2 4
11 41 17,836,000 7 13 -6 36
12 27 6,126,923 24 24 0 0
13 36 12,506,000 14 18 -4 16
14 28 7,077,400 23 23 0 0
15 29 10,866,300 22 21 1 1
16 45 26,460,000 4 2 2 4
17 32 9,393,067 19 22 -3 9
18 27 5,987,692 24 25 -1 1
19 30 11,119,600 20 20 0 0
20 34 21,865,000 17 6 11 121
21 38 23,835,000 12 4 8 64
22 36 20,618,667 14 7 7 49
23 41 18,447,500 7 12 -5 25
24 38 23,106,333 12 5 7 49
25 30 19,222,500 20 10 10 100

719
o 63 df
rs=p=1- n(nz — 1)
Z d? =719
n=25
rg=p=1-— 0.276
rs =p=0.724
r value in table (n=25) = 0.47
T=1 N 22 =5.032 and twhieo.0s @f=n-2= 1.714

1-r

S
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