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SYNOPSIS

The ma'in probl ems of smal 'l f armers i n Lombok Isl and
parti cul ar'ly, are the smal t si ze of f arm, l ack of capi tal
and 'low capabi I ities of manageria'l ski I t . These problems
cause low outputs and incomes. Serious efforts are being
made to overcome them. The Indonesian Government has
paid a lot of attention to sma'l I farmers in an effort to
increase their income through ìncreasìng food production,
and to overcome their inertia in order that they are also
able to play a role in the ongoing programme of
agri cu'l tural devel opment.
The problems of these farmers are the precarious
marginality of thejr enterprise, with average incomes so
low as to I ift them only sì ightly above subsistence
I evel s.

As expected from the small sjze of their holdings,
these farmers concentrate on the productìon of staple
food crops, especìally rice, but also corn and/or peanuts
and soybean , wi th I i tt'le vari ati on. The al ternati ve
typical crop rotations usual ly practised by the farmers
of thìs region in a year, are: Rice-Rice-Corn, Rice-Rice-
Mixed Crops, Rice-Rice-Peanut, and Rice-Rice-Soybean. The
type of crop rotation as Rice-Rice-Soybean was practised
more wi de'ly than the others. At the same time , sma'l I
farmers possess some f ivestock, part'icu'larly cattle or
buffaloes as draft animals for soi I cu'ltivation
activities. Farmers cu'lt'ivate the soi I as wel I as
possi b1e, constrai ned by capi tal avai 1ab'i I i ty.

The performances of poorer farmers are hindereC by a
I ack of capì ta'l to purchase the opt'ima1 quanti ti es of
ìnputs. The remedìes wou'ld appear to 1ie in further
extension of credit to poor farmer or in other measures
to make the distribution of income more even.
In the effort to increase the small farmers' output, it
i s al so necessary to 'look f or appropr j ate technol og i es
which are affordab'le by the farmers.

The i ntegrati on between I i vestock product'ion and
food crop production, w'i l'l prove more benef icial r.then the
farmers, as deci si on makers, have abi 1 i ti es not on1 y
i n techni cal areas, but a1 sc i n managerì a1 ones ,because integrated farming systems have a more complex
management process.

In the sampled vi I lages farm'ing involves mainly
I oose'ly i ntegrated mi xed f armì ng systems where most
f armers engage i n the product'ion of food crops, cattl e,
and/or catch f i sh f rom the ponds. Integrat'ion of
I ivestock into food crop production occurs not on'ly when
I ivestock are used as draft animals for soi I
cultìvatìon, but also as livestock producing manure
which is used as ferti I izer for food crops (organic
ferti 'l i zer ) . To i ncrease the f armers' output, the qual i ty
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of farmlng pract'lcee muet be considered. For this purpose
a survey was done to col 'lect data f rom f armer
respondents , 'i ncorporat i ng the resu'l ts f rom i nterv i ews
and questionnaires used.
The aim of the survey was to find out whether a number of
farm'ing practices can be improved.

The survey for this study was conducted in 1991 in
six sampled vitlages of three regencìes in Lombok isrand(West, Central and East Lombok), but only two vi'l ìages of
west Lombok were analysed for detai led consideration
because of 1 imitations of time. The sample used comprised
121 respondents, consi sti ng of SB farmers who had'l ivestock and 63 farmers who did not.

In this survey data was collected not only on
number and age of farmers, their educational levels
and other personaì data ( rel at'ionsh'ips, etc. ) , but al so
on farming practices, i.e.: details of cropping pattern,
livestock, inputs (amounts and values), outputs and gross
marg'i ns of f arm'i ng .

Furthermore, from the results of the survey we
looked at farmers who have 'l ivestock compared to farmers
who do not in terms of their inputs, outputs, gross
margins, crop rotations, use of ìnorganic ferti'l izer and
manure ( organì c ferti 'l i zer ) . and al so the educati onal
levels of the farmers.

fn this study seven farm models were used based
on crop rotation: ( 1 ) Rice-Rice-Corn , (Z) nice-Rice-
Mixed Crops (With Livestock), (3) Rice-Rice-Mixed Crops(Without Livestock), (4) Rice-Rice-peanut (With
Livest,ock), (5) Rice-Rice-peanut (Without L.ivestock), (6)
Rice-Rìce-Soybean (With Livestock), and (7) Rice Rice
Soybean (Without Livestock).

Basically, farmers use 'inorganic fertilizer for
thei r food crops, such as Urea, Tri p'le Super phosphat,e
and Potassium ch]oride, whi le manure (waste of I ivestock)
i s occasi ona'l I y used for ferti I i zer of secondary crops(corn, peanut, soybean, sweet potatoes, and cassava).

The qual i ty of these f arm'ing pract.ices mi ght beaffected not only by the ava'i lability of capital , buta'lso the I eve'ls of educati on of f armers themsel ves. rnthe samp'led vi I lages, most farmers (49.9 percent)
attended primary schoo'l , while 96.4 percent did not havea formal education.

From the resul ts of data anal ysi s, i t can be
conc'luded that f armers wi th I i vestock have astatistical'ly-significant higher gross margin than those
without 'l ivestock. The reason for this appeare to be that
those wi th I i vestock are genera'l I y ri cher f armers, who
are not faced with the same constraints of capital.
Consequentl y they app'ly hi gher I evel s of i nputs than
those without lìvestock, and this is what appears to give
rise to the hìgher gross margins.

In the year referred to in the survey (1990), some
farm-models (rotation patterns) were better than others.
The results showed that a farm model with rotation
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pattern Rì ce-Ri ce-Peanut had a sì gni f i cantl y h'igher
output and gross margin than other rotations patterns.
This is partly because in 1990 the price of peanuts was
higher than could have been expected from past prices.
When the expected 1990 price of peanuts was used instead
of the actua'l 1 990 pri ce , the expected gross marg i n was
still higher than that of corn and soybean.

Aì 1 farmers appl y recommended I evel s of i norgani c
f erti 'l 'i zer f or the ri ce crops, accordi ng to government
policy, while for secondary crops farmers used less than
the recommendation. However, manure was not used by the
farmers as a ferti I i zer for ri ce, and onl y i n smal'l
amounts for secondary crops. The analysis in that part of
the thesis attempts to explain why farmers use so 'l ittle
manure, and derives a value for manure. The vaìue of
manure per Tonne impl ied by its nutrient content is
approximately Rp.9,300, oF Rp.9.3 per ki logram. An
alternative measure based on its value in enhancing
soybean yie'ld g'ives Rp.5.3 per kilogram. Another result
is that the use of manure was not related to distance
from manure production site to the nearest field of
farmers. A cost-benefit analysis of manure usage is
undertaken, and shows that the cost of gathering, storing
and spreading manure is worthwh'i le, and is 1ikely to add
0.7 to 2.7 percent to gross margins.

Farmers' f ormal educati on 'l eve I s were not
signìficantly related to gross margin. By this, it can be
understood that educationa'l level is a factor which
inf'luences the output and/or gross margìn only
indirectly. It appears that ìmproving the techniques or
manageri aì ski 'l I s of adul t f armers can be achi eved by
informal educat'ion through agricultural extension
acti vi ti es.

The conclusions of the thesis relate to three areas
of farming practice.

First, it appears that the performances of poorer
farmers are hindered by a lack of capita'l to purchase the
optimal quantities of inputs. The remedies would appear
to 'l ie in further extension of credit to poor farmers, otr
in other measures to make the distribution of income more
even.

Second, ât current relative prices, farmers should
be encouraged to grow more peanuts relative to soybeans.
However, care needs to be taken in this area, because if
al I farmers in fndonesia undertook such advice in the
same year, it would a'lmost certainly result in the
collapse of peanut prices and a 'large increase in soybeanprices. For that reason, and to diversify farmer's crops
(and hence reduce their exposure to risk) it is suggested
that soybean f armers p'lant some peanuts as wel I . The
resul t that s'ignì f i cantl y hi gher gross margi ns woul d
accure to peanut f armi ng rather than soybean product'ion
comes not only from the survey using the 1990 price and
yi el d data, but was also sustai ned when expected 1 990
price data was used. The 1990 peanut prices were h'igher
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than expected and resulted in gross marg'ins for rice-ricepeanuts being 26 % higher than for rice-rice-soybean. But
even when actual gross marg'ins were rep'laced by expectedgross margins, based on the price expected in lggo on the
basis of 1985-1989 prices, the expected gross margin for
ri ce-r'ice-peanuts was 16 to l B percent hi gher than forrice-r'ice-soybean. Thus it is c'lear that even on thisbasis, farmers would be a lot better off with peanuts (
or a peanut-soybean mix) rather than soybean a'lone.

In addition to the possibility of a change in
emphasi s on crop rotati on cho'ice, i t shoul d al so be
possi bl e, âs product'ion of ri ce conti nues to outstri ppopulation growth, to phase down the productìon of
secondary starch crops such as sweet potatoes andcassava, and to use that acreage for protein crops(soybean and peanut).

Thi rd , a case has been made for a 'large-scal e
extension effort, concentrating on encouraging the use ofnatural manures on secondary crops.
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CHAPTEFI ONE

INTRODUCTION

1.1 Background of the Study

Af te r decades of mode rn ag r i cu I tu ral research , the

small farmer in most developing countries is still poor,

and is still operating with largely traditional technology

at I i ttl e above subsi stence I eve'l ( Bay et al 1985 ) .

The problems which are faced by the small farmer have

been regarded as important not only by the countries

themselves but also by international agencies such as the

United Nations Food and Agricultural Organization (FAO).

The reason is that small farmers number more t,han half of

all the farmers in the worìd, and for that reason alone

they are very significant to world food crop production

pol i cy. V'tharton ( 1 969 ) suggests that 60 percent of a'l I

farmers in the worId are smal I farmers and that they

account for approx'imat,ely 40 percent of al I agricultural
outputs.

According to Dillon et al (1980), in Indonesia as a

whole, about, 70 percent of all farms are less than one

hectare in size and these constjtute 27 percent of the

total farmed area.

Furthermore, according to the Indonesian Department of
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Agri cul ture West Nusa Tenggara Provi nce ( 1 989 ) , 7 1 .24

percent of al I farm fami 1 ies in Lombok, which is the

subject of this study, hoìd less than one hectare.

Farm production contributes importantly to regionaì

income. rn 1988 approximately 51.77 percent of the Regìonal

Domestic Product (RDP) in west Nusa Tenggara was from the

agricultural sector, consistìng of food crop production

34.31 percent, Iivestock production 7.s4 percent, fisheries
5.3 percent, plantation 3.74 percent and forestry O.g6

percent (Zaelani et al 199O).

Food crop product,'ion i s a dom j nant enterpri se on

ejther ìrrigated lowland or upìand areas. Therefore, the

Government has an interest from t,he nationa'l food stab.i lity
view in increasìng food crop productivity. rn food crop

production particularly, the farmers utilize crop rotations
such as: rice rice secondary food crop; rice rjce
cash crop; rice secondary food crop secondary food

crop, and other crop rotations depending on the condition
of the region.

West Nusa Tenggara farming involves mainly loosely

ìntegrated mixed farming systems where most farmers engage

in the production of food crops, cattle, and/or catch fish
from the ponds.

Even though this is implemented by the use of simple

methods such as independent collection of crops and

animals, I ivestock production especia] ly is sti l l an

enterprise which can have an ìmportant role for
crop production.
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At the same time as producing crops, more than half

West Nusa Tenggara farmers possess some livestock such as

cattle and buffaloes.

Zaelani et al (199O) show that the population of

livestock in West Nusa Tenggara has been increasing

signif icantly in recent years (Tab'le 1.1).

Tab'le 1 .1

The Number of Livestock in l,lest Nusa Tenggara

LTVESTOCK 1984 1985 1986 1987 1 988 INCREASI(x per
year )

CATTLE

BUFFALOS

1 88379

1 38326

1 96523

'147 437

205467

152291

2 1 0003

1 49385

224342

1 53753

4.48

2 .31

TOTAL 326705 343960 356758 359388 378095 3.74

Source: The Livestock Office, West Nusa Tenggara
Province, Indonesìa (1989).

Farmers consciously diversify the use of thei r

resources to provide food for consumption and some of them

to increase their income.

Carangal et al (1986) argued that there is interaction
of the various activities not only within the croppìng and

animal components but also between them and other

enterprises or activities in the farm. Certainly, farming

systems are very complex especìally in areas where the

environment is favourable for producing more crops and
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animals. Hence, farming systems need to consider not only

cereal production but also animal production. Better
'integration ìn this case would involve the improved

combination of food crop in one system with livestock in
the other system to become one bigger system (Figure 1.1),
each system utilizing the waste products of the other.

Figure 1.1

Integrated Farming Systems

( lst system)

!

!

!

ferti I i zer
(manure )

PRODUCTION !

!

!

feed
(waste)

!¡
!l
!l
+------- -LMSTOCK <- ---

PRODUCTION

(2nd system)

The utilization of waste resources as factors of
production wou'ld then help smal I farmers (especial ty) who

have inadequate capital for their farming. cost savings

are likely to be smalì but of significance for small

farmers in the effort to improve their income.

There are some factors which can change the output of
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farming. The relationshìps between these factors and

outputs will be examined in the other chapters, to show

which factors have significantly influenced output.

The strateg'ies of Indonesian integrated agrìcultural
deve'l opment , known as ' Tr i matra Pembangunan Pertan i an '

consists of three components (Department of AgricuIture ,

1 986 ), are:

(1) Integrated Farm; an approach which aims to make optimum

use of the factors of production by integrating farm and

non-farm activitìes, with the objective of improvì ng

f armers' we'lf are.

(2) Integrated Commod'ity; an approach wh'ich aims to

st'imulate a balanced and harmonious vertica'l 1ìnkage

( product'ion, processi ng, and market j ng ) of a commodì ty as

wel'l as ba'lanced deve'lopment among .larious commodities.

(3) Integrated Area; an approach which a'ims to ìntegrate

agrìcultura'l development at regìonal or local level
(provìnces, regenc'ies, districts, and vì11ages).

1.2 A.ims of the Study

In order to study the region, a comprehensive survey

was conducted in 1991 of farming practìces in six villages
in Lombok.

Accordì ng to the success of the agricu'ltura'l

deve'l opment strategy , the resu I t of th i s su rvey shou'l d
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contribute to mak'ing decisions as to r.rhat kind of
enterpri ses shoul d be i ntegrated, and a1so what type of

crop rotation wi I I be recommended in the ìntegrated

f arm'ing systems deveì opment, i n an ef f ort to i ncrease the

f armer's i ncome, parti cul ar'ly i n Lombok.

In more detail, the aims of the study, are:

1. To provide a basis for recommending 'improvements to
Indonesian farm management, partìcularly on Lombok.

2. To identify and discuss the general resources which are

available to Lombok farmers and the general social and

economic context in which the farmers must operate.

3. To identify the factors affecting the increase of smaìt

holdings' output in Lombok in relation to integrated

farmìng systems.

4. To examine the effect of selected explanatory variables
on influencing the increased output of smalt holdings.

5. To contribute the results of this research for use by

agricultural extensìon workers in west Nusa Tenggara. This

would give practical value to the thesis.
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1.3 Outline of Study

1.3.1 Source of the Data

This study used two kinds of data. They are:

1. Prìmary data, which are the survey data (mentioned

section 1.2) from farmer respondents , incorporating

results from interviews and questionnaires used.

ln

the

2. Secondary data, which are the data found from

other sources such as the Agricultural Department

West Nusa Tenggara Province, The Livestock Office of the

Province, The Agricultural Office Regencies in Lombok and

Rural Extension Centre, and refèrences in textbooks,

journals of agrìcu'lture, magazines , and others.

1.3.2 Study Area

The field study was conducted in the three regions of

Lombok: West Lombok, Central Lombok, and East Lombok, West

Nusa Tenggara Province, Indonesia, in 1991.

Those regions invo'lve three districts, six villages (two

per district), and 329 respondents who were randomly

selected. However, due to time constraints, in the analysis

on'ly the data f rom West Lombok regency i nvol vi ng 121

respondent,s were used.
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1.3.3 Sampling Methods

rn this study, multìstage sampìing was used to represent

the various districts and villages of the regìons. samples

h,ere drawn of districts within the regìon, then of vi l'lages

in the sampled districts, then finatly of t,he farmers in
the sampled villages.

I .3.4 l,lethod of Anal ysi s

a. Variables used in the Analysis

The variables which are used ìn this study can be

divided into four groups. They are :

(1). characteristics of the farmer respondent, consisting
of:

1 . sex, 2. p'lace and date of bi rth, 3. status , 4. the

number of chi 'ldren, S. number of f ami t y members, 6.

education of the farmer, 7. occupation, B. income per year.

(2). Enterprises, consisting of: 9. farm size, 10. kind of
area, 1 1. variety of crops, 12. crop rotat,ion pattern,
13. the number of livestock, 14. the benefits of livestock.

(3)- rnputs, consisting of: 15. the amount of rabour used

i n soi I cu'lti vati on per year, l6 . the number of I i vestock

ueed i n soi I cu'lti vati on per year , 17. the ki nd and the
amount of each fertilizer used per year.
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( 4 ) . Economi c varÍ abl es, cons'i sti ng

inputs per year, 19. the outputs per

per year.

A copy of the questionnaire ìs found

of : 18.

year, 20.

the cost of
gross margin

in Appendix A.

The productìon of crops depends on the employment of

various resources, which are cal led ìnputs or factors of

production (Rae 1 977 ).

According to Buckett (1981), output is a general term

used to express the value of production of an enterprise or

of a whole farm. Based on t,hìs definition, output as

dependent variable in thìs study is the aggregate value of

productìon of the whole farm in Rupiah per year.

Furthermore, Rae ( 1977) argued that the generaì

spec'ification of the relationship between output and inputs

may be written as follows:

Y = f (Xl , X2, xn)

where: Xi, i - 1, 2, .....n, refers to a
specific factor of production, and

Y denotes output.

In the other words, crop yield Y is a function, or depends

on the levels, of the various input factors Xi.

Soekartawi (1987) defined a production function as the

technical (physical ) relatìonsh'ip between resource inputs

and the product output.
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l=f(X)

where: roduction, as dependent variable,
vector of factors of production, as

ndependent variables.

A I ist of such factors in this study would invorve farm

size, cost of soil cultivation, cost of fertiìizers,
educational levet of the farmers. and others.

Farm si ze, wh'ich i s measured per hectare, consi sts of
irrigated lowland and upland areas, which are managed by

each farmer respondent.

cost of soil cultivation is the cost of human labour

and livestock used to cultjvate soil, in Rupiah per year.

Ferti'l izers can be divided into inorganic fertilizers
such as urea, TFiple super phosphate (TSp), potassium

chloride (Kct), and organìc fertilizers such as legumes and

the waste of livestock.
The total cost of fertilizers is the aggregate amount spent

on inorganic ferti I izers, in Rup'iah per year. Organic

fert,i'l izer is livestock waste or manure which is used as a
ferti I izer in farming, in ki lograms per year. organic
ferti'l izer has a zero price in the study area.

Educational level refers to the number of years of
education of each farmer respondent.

b. Technique of Analysis

Y
X

p
a
t

Several techniques are used in the analys.is. One of
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the main techniques in attempting to determine the

relationship between'independent and dependent variables

wi I I be explained by usìng an ana'lysis in three steps.

The first step is a 'correlation matrix' analysis which

shows the extent of collinearìty of each variable.

The second step is a'sìmple regression'which shows the

influence of each independent variable on a dependent

vari ab'le. The I ast step i s 'mul ti pì e regressi on' anal ysi s

which shows the infIuence of independent variables
(explanatory variab'les) on the dependent variable.

Analysis of variance has also been used extensively in the

thesis.

1.4. Outline of Thesis

In this thesis, based on the references and/or the

emp'irìcal studies, the def inition of integrated farm

management and smal I holdings, and the relationship

between one and the other wil'l be explained 'in Chapter Two.

The hypotheses to explain factors ( independent

variables) influencing the smal I holding's output

(dependent variable) will be diecussed in Chapter Three.

In Chapter Four the methodology consisting of the number of

respondents, and sampl ing methods which are used in this

study, will be explained. The result of the survey wilt be

discussed in Chapter Five. Chapter Six will discuss the
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expected prices of secondary crops. Testing of hypot,heses

about factors influencìng the small holdings' output

will be discussed in Chapter Seven, and in Chapter Eight

manuring wi 1 l be discussed. In the last chapter

(Chapter Nine) the implications and conclusion of this
study will be outlined.



CHAPTEFT TUìIO

THEORETICAL AND EMPIRICAL STUDIES OF FARM
MANAGEMENT FOR SMALL HOLDINGS

2.1 Definition of Integrated Farm l'{anagement

There are many definitions of farm management.

Several common points run through all of them. One of the

more concise definitions by Castle et al (1972) is that

farm management is concerned with decision making which

affects the profitabi t ity of the farm business. This

definition contains some important points: it identifies
that decision making is part of the management process' and

that profitability is an objective of the business. Dillon

et al (1980) explained farm management from the farmer's

v'iew: f arm management consi sts essenti al 'ly of choosi ng

between alternative uses of his scarce resources of land,

labour, capital, time and management to best achieve his

goals. Hence, farm management is a process whereby limited

factors or resources are manipulated by the farmer (the

farm manager) to achieve his goa'ls.

Upton ( 1 979 ) expl ai ned that i n ühi s process of

production, farmers need a supply of productive

resources (factors of production) such as land, seeds,

breedi ng stock, human ski 'l I and ef fort, tool s and

machi nes. Another def i ni ti on ( fay, 1986 ) i s t'hat f arm

management i s the deci si on mak'ing process whereby I i mi ted
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resources are a'l I ocated to a number of al ternati ves to
organize and operate the business in such a way as to
attain some objectives.

rn the farm business each farmer has objectives, and

management is concerned with ensuring that these objectives
are attained. Therefore, every farmer has to consider the

organization of his resources into a suitable plan.

Two major tasks facing today's farmer in pursuing his
and his family's goals (Makeham et al, 1996) are:

1. How best to 'incorporate new techno'rogy into the farming

enterpri se.

2. How to be sufficìently flexible, mentat ly and

financially, to adjust the management of his resources to
meet chang'ing costs, ÞFices and varying c'l imatic
condi tì ons.

A strong institutional back-up is requi red to
introduce a new technology up to a stage where it can be

picked up by farmers.

The technology to be introduced has to be economically

vi ab'le, soci al 1y acceptabl e, properl y f i e'ld tested, and f i t
wel'l in the exist'ing production system of the farmers.

In integrated farming systems the process of
management wi l'l become more complex because in this system

the business consists of two or more enterprises, and every

enterprise must be integrated wit,h the other. The farmer

has to consider not only food production but arso the crop
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residue output and other forage crops for animal feeds

(Carangal et â1, 1986). In other words, the farmer has to
find the most efficient way of manipulating I imited

resources for better integration between one enterprise and

the other.

Ruthernberg (1980) explained that livestock activities
are related to each other and to crop productìon. The

relationship with crops may be competitive with regard to

labour and capital, but complementary through the use of

manure, the utilization of crop residues, the reduction in

risk and others.

A poultry enterprise, on the other hand, Fêlying on

purchased feeds, hired labourers, and the sale of manure,

is unlikely to be closely related to crop activities on the

same farm.

Ran j han et al ( 1 987 ) argued that the i ntegrat'ion of

livestock raising with crop production is inevitably very

efficient. In turn, the animal provides the farm power

requirements in the production of the crops.

2.2 Definition of Smal'l Holding

Basical 1y, the definition of small hold'ing or small

farmer are simi lar in any developing country. However,

several differences exist between the characteristics of

the small farmer in every country such as farm holding
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area, income level, capìta1 , and educational 'level of the

farmer. These factors can influence the farm management

processes.

According to the Indonesian Agricultural Department

(1986) tne average farm size of rndonesian sma'l I farmers is
0.3 hectare of irrigated lowland and 0.9 hectare of upland.

rn most countries, the smalI farmer is large and sometimes

qui te 1arge, compared to the rndonesi an sma'l I f armer. sma'l I

farmers in Pakistan and Thailand for example are on average

approximately one and two hectares larger than in
Indonesi a. In (West) pat<i stan ( Duckham et âl , 1970 ) farm

size for small farms varies from 0.36 to 1.so hectares. rn
Thailand the size of farms varies from 0.75 to 4.0 hectares
(Andreae, 1981 ).
rn contrast to this, in Rio Grande do sul, southern Brazi 1 ,

the average farm size for the small farmer varies between 1

to 50 hectares, and a majority of these farms are 10 to zs

hectares in size (Norman,1977).

Ismail (1984) said that Indonesian small farmers had a

low income which ìs below the poverty ì imit and is
approximately equal to 32O kilograms of rice per capita per

year. This means the smal I farmers' income is less than

Rp.500.00 per capita per day.

Rogers ( 1 969 ) conc I uded that the most s.i gn.i f i cant

characteri sti c of smal 'l f armers f rom an economi c poi nt of
view is:
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' In general, they have control over only a small
area of land which is often naturally poor or depleted
and often fragmented; t,hey have an extremely low level
of human capital in terms of educatìon, knowledge and
health with which to work; and they suffer chronic
indebtedness and lack accessibility to institutional
credit and inputs. Concomitantly, they face unstable
markets and prices; they receive inadequate extension
support; they have little share in the control and
operatìon of rural institutions ...'

The effort and attention paid to increase small scale

farmers' income has been carried out by researchers since

the early twentieth century. In 19O4, Levy wrote as

fol'lows: 'If smal I farms general ly provide thei r occupiers

with inadeouate incomes, is this simply because they are

sma11, or is it partly because they are not efficiently
managed?'

This question relating to the problem of low income in

the small farm has stimulated other researchers to pay

attention to studying the relationship between farm size

and efficiency in farm'ing to increase the smal'l farmers'

i ncome.

The reports on Scale of Enterprise in Farming

(Zuckerman 1961 ) and by MAFF (Uinistry of Agriculture,
Fisheries and Food) in 1963 began to classìfy farm size by

'standard man days' as well as by acreage, to provide a

basis for studying size and efficiency relationships;
A.G.Bal I et a'l (1972) concluded that large farms on average

are currently more efficient than small farms. In a study

of 133 farms in various parts of Britain by the Economic

Development Committee for Agriculture in 1973 it was found

t,hat productivity increased with the size of farms.
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Gee-Clough (1985) reported on how to improve the technoìogy

of the small farmer and carried out agricultural research
to help the small-scale farmer in deveìoping countries.

rn 1 973, The Economic Development committee for
Agri cuì ture concl uded that 'large si ze a'l 'lows greater
flexibi I ity in the combination of resources and hence

greater eff ìciency in thei r use. Britton et a.l ( 197S)

exp'lained that the potential s'ignificance of size and

efficiency relatìonships and the like'l ihood that
I imitations of si ze are one of reasons for the smal l
farmers' lower efficìency. rn addition, the managerial

abi 'l i ty of the present occupi ers of smal I f arms i s

significantly lower than that of the present occupiers of
'larger f arms.

2-3 The Problems of small Holding in rmproving output

Many prob'lems are f aced by the smal I f armer i n

improv'ing output. These prob'lems have a very close relat.ion
to characteristi cs such as smal 'l f arm si ze, l ack of
capìtal, less managerial abitity, and others.

smal I farm size is associated with under
utilization of food resources.

The products are 'inadequate to f i nance basi c f ami t y

I i vi ng and thi s probl em i s general 'ly rel ated to ì nadequate

capital supplied by the small farmer.

rn aiming to achieve improved productivity either
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through crop production or mixed farm'ing, small farmers are

facing the problems of understanding and applying new

technology and managerial skill besides factors such as

production, market'ing, and credit. Mosher ( 1966) argued

that for agricultura'l development to proceed these factors

must be constantly changìng. This means the farmer's

know'ledge or educati on must be al ways i mprovi ng not onl y

'in agrì cu'ltura'l technol ogy pract'ice, but al so i n f arm

management and agricultural economics.

2.4 The Rotes of Integrated Farm Management in
Increasing the SmalI Holding's Output

Management descri bes the f uncti on of tak'ing deci sì ons

about how land, 'labour and capital resources should be

used and carry'ing out the deci si ons 'in the f arm. A1 1

productìon implies the taking of some risk, since decisions

are made and inputs committed on the basis of expected

yì e]ds and pri ces ( Upton 1979 ) .

The success of management ìs very much determined by

the quaì i ty of judgement i n re'lati on to the deci si ons that

have to be taken. It is this factor which separates the

good farmer from the bad if they are workìng under similar

conditions (Buckett, 1981 ).

Smal I farmers are both workers and managers (Mosher

1 966 ) . They are f aced wi th the probl ems of organ'i zi ng the

labour of themselves and their families in coniunction with

t
ì

;

3
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other inputs.

The relationship between integrated farm management

and sma'l 'l hol di ngs mi ght, through more ef f i ci ent use of
resources, benef it both the individual smal'l farmer and

the communìty as a whole (Britton et â1, 1975).

This could result from better management of existing farms

or from the better al location of resources between farms of
di fferent si ze-structure.

The meaning of efficient i n integrated farm

managements is the uti I i zation of resources which are

avai lable, including ìntegration of one enterprise into
another to achieve high outputs, based on better decision
making in planning. Next, the p]an has to be put into
operati on.

rntegrated farm management i nvo'lves managi ng the
integration not onìy between food crop and 'l ivestock,
and/or fisheries, but also between the kind of crop and

others such as mixed cropping, murtiple cropping, and crop

rotati on.

The purpose of t,hese systems .is to maxi mi ze the
utilization of natural resources such as land,water, waste

of crops and /or livestock in an effort to improve the
farmer's output, especiaìly small farmers who have, âs

constraints, land and adequate capital for their farming.
straw of cereal crops can be used as feed for livestock,
and also as soil-cover (mulch).

crop rotation wi I t be discussed in more detai ì in
chapter Three. Muttipte croppìng and mixed cropping systems



will help farmers

diversifying thei r
harvest fai lure.

21

increase thei r
produces, and

1 ncome,

reduci ng

also in

risk of

and

the

The multiple cropping and mixed cropping systems

usualìy use two or more food crops on one farm. Choosìng

the varieties used in these systems must be considered in
re'lation to pests and diseases which are always l ikely to
attack them.



CtsIAPTEFÈ THFÈEE

HYPOTHESES TO EXPLAIN FACTORS INFLUENCING
THE SMALL HOLDING'S OUTPUT

The relationsh'ip between

and the small-holder's output

hypotheses.

some factors of production

can be put in the form of

3.1 Cost of Soil Cultivation

The sequence of operati ons 'i nvol ved i s f ami 'l i ar to

every farmer, in that the soi I is disturbed to produce a

good g row ì ng med'i um, seeds or p 1 ants are set , and

subsequentl y harvested. Hai nes ( 1 985 ) argued that the

cul t'ivati on of the soi 1 i s general I y necessary to ensure

that the seed or plant roots are in intimate contact with

the soii in order to obtain moisture and nutrients.

Compared wi th human I abour, usi ng I 'ivestock i n soi l

cultivation activities can be advantageous as livestock is
stronger, faster and gives better cultivated soi I

result,s (Soewardi et al 1985; Simanjuntak 1986; Ditiennak

1986). The ability of one head of livestock in so'i l

cultivation is approximately equivalent to the abj I ity of

four humans. Livestock (cattle) are able to cultivate land

for five hours, whereas buffaloes can cultivate for four

hours per day (Ditjen Peternakan 1985). Soil cultivation on

upland takes longer than on irrìgated lowland, as is shown

in Table 3.1.
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Table 3.1

The Abilit,y of Livestock to Cultivate
Land (Irrigated Lowland and Uptand)

in days, ÞêF Hectare

DAYS TO COMPLETE CULTIVATION
LIVESTOCK

IRRIGATED LOWLAND UPLAND

CATTLE (paì r)

BUFFALOES (pai r)

64

6.5 10

Source
Note

Ditjennak (1985).
Pair = 2 heads.
One work-day = 5 hours (0.00 11.00).

Based on Table 3. 1 above, it is clear that, ( 1 )

cultivating upland t,akes longer than irrigated lowland, and

(2) the cattle are stronger than buffalo, because cattle
can cultivate faster t,han buffaìoes.

According to these reports, using I ivestock wi 1'l then

reduce the cost of soil cultivation and thus reduce the

total cost of ìnputs. Better cultivated soil wìll improve

the condition of the soi I and the productivity

Q O Ea¡tiliro-v.Ê .91 ua ¡ a4g¡

The use of ferti 1 i zer i n f arm.ing can i ncrease

productivity. Plants absorb nutrients both from inorganic

and organic compounds which are avaitable in the soil.
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There are two ki nds of ferti'l i zer, namel y:

( 1 ) Inorganì c ferti I i zers such as Urea , Tî 'ipìe Super

Phosphate (TSP), Potassìum Chlorjde (KCl ), Ammonium

Sulphate (UHa¡t SO4, and

(2) Organic ferti I i zers such as legumes, humus, manure

(waste of ìivestock).

The advantages of ferti 1 i zers are:

(1) Inorganic ferti'l izer
a. improves the plant nutrients in the soil.
b. rapidly becomes avai lable for plant's

growth.

c. the use of inorganic fertilizer per hectare,

measured by weight, is less than that of organic

ferti I i zer.

(2) Organì c f erti 'l i zer

a. improves the plant nutrients 'in the soi 1.

b. improves soi I structure

c. with the use organìc fertiIizer, microorganisms

in the soì1 w'i ll become more active in the

chemical process.
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The choice of fertilizer to uee depends on factors
such as t,he variety of plants, soi I condition, and

knowl edge l evel of the f armer. Farmers, espec'ial I y smar l

farmers, usual I y consi der whi ch ferti I i zer changes the
plants faster (eg. the colour of ìeaves).

Most rndonesian smal I farmers use inorganic ferti r izer,
especially urea, for their crops. The effect of urea can be

very rapidly seen by the changes of leaves' colour.
The amount of fertilizer which is used depends on the

farmer's i ncome. Most smal I farmers use I ess than the

optimum ferti I i zer rate because they have inadequate

working capital.
Generally, the dosage of each kind of fertilizer especiatty
for food crops is recommended by government (Asricultura]
Department) as is shown in Table g.?.

The dosages may be changed, dependìng on the result of
exþeriments which are conducted in every region.

The annual production of waste (manure) is
approximately 6,600 kilograms per head of cattle, and

7,300 ki lograms per buffalo. Each tonne contains 6

ki ì ograms of n'itrogen, 1 1 .5 ki l ograms of phosphorus, and

4.5 kilograms of potassium (Dinas peternakan propinsi NTB,

1s8s).
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Tabl e 3.2

Recommendation for Food-Crop Ferti I i zer
in West Nusa Tenggara

THE AMOUNT OF FERTILIZER
( Ki l ograms / tta)

CROPS / VARIETY
UREA TSP KCL

RICE

SOYBEAN (ORBA)

SOYBEAN (LOCAL VARIETY)

CORN

PEANUT

MUNGBEAN

TOMATO

CABBAGE

ONION

CHI LLI

300

50

25

200

50

100

200

150

300

250

100

200

100

75

75

100

150

50

100

100

50

50

50

50

50

0

100

50

50

50

Source: Food Crop Agricultural Office,
West Nusa Tenggara (1983).

One of the ways to overcome smal I farmer

problems is to use legume or manures as fertilizer. This

practice of usìng organic ferti I izer, besides some

advantages which are mentioned above, wì11 reduce the other

inputs and thus increase the gross margin.
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3.3 Level of the Farmer's Education

Rogers ( 1969 ) conc'luded that one of the

characteristics of the sma'l I farmer is 'l ittle technica'l
knowìedge. As expìained by upton (1929), this condition may

cause smalì farmers to make their decisions as managers by

fol lowing tradition, so that they are sti'l I grow.ing the

same crops in the same quantìties and by the same methods.

rn other words, they have 'less manageri a'l ski I I wh'ich i s
caused by their low level of education.

The 'improvement of smal 'l f armers' knowl edge especì al I y

in manageria'l ski 1l , wi I t cause the farmers to consider not

only what to produce, but also how much to produce, what

production methods to use, how to find markets for the

products, and how to identify the products whose prìces are

hish.

3.4 Crop Rotation

. Another way to improve farming systems is crop

rotat,ion. crop rotation is the practice of growing two or

three kinds of crops in rotatjon which, with good

management, provides many benefits, al I contributing to
reduced costs, increased crop yie'ld and higher net returns
(Mi I ls, 1990).

Crop rotation or the pattern of crops grown depends on

whether I and or t abour i s the constrai n'ing f actor
(Ku.lp,1975).
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Where 'land i s a constrai nt, some f armers wi I I be vi rtual 1y

wi thout I and. l'{i th the I i ttl e 'land they have, they

will attempt to guarantee the basic calories their famìlies

need, Fêlying on outside labour opportunities for cash and

proteins. Farmers with ìarger than average holdings will
use hired labour and maximize their cash earning by growing

only enough cereal and legumes for their families.

The usua'l rotat'ion entails at least two or three crop

varieties in a year. In some regions, in which water is a

constraint, the farmers used two kinds of varieties, then

in the dry season maintained fallow.

There are some variatjons on this pattern. Sometimes

farmers with very 'l ittle land concentrate on crops which

are high'ly labour-intensive.

The minor crops are generally grown on small plots which do

not vary much in proportion to the total ìand or labour

avai I abl e.

Farmers wi th more I and or l abour wi 'l 1 grow a greater

variety of minor crops in smalI plots to diversify their
risks. A further variation is cultivation of an inferior
food, a root crop such as cassava or sweet potatoes, less

desi rab'le as a source of cal or ì es , but more I and-

intensive than cereal.

The advantages of crop rotation are:

(1) To diversify the produce.

(2) To reduce risk of harvest failure.
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(3) To maximize the utilìzing of 'l imited natura'l

resources (such as ìand and water).
(4) To break the life-cycles of pest and/or disease.
(5) To increase the harvest frequencìes in a year.

Milne, êt al (1989) and Mitls (.l990), concluded that
in crop rotation systems, legumes are wel I suited as

opportunity crops because of their abitity to fix more

nitrogen jn low nitrogen situations, which, in turn, will
benefit subsequent crops.

General 'ly, the al ternati ve typi cal crop rotati ons

which are practised by farmers on Lombok are shown on

diagrams as follow:

Fì gure 3. 1

Diagram of Crop Rotations

On Irrigated Lowland:

RICE RICE sFc

Oct Feb/Mar June Sept

Oct

RICE

Feb/Mar

SFC

May / June

RICE

Sept



RICE
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sFc SFC
/
Oct Feb/Mar May,/June Aug,/SeP

Note: SFC = Another Food Crops (such as Soybean, Corn,
Peanut, Sweet Potatoesretc, ).

On Non- I rr i gated Up'l and :

RICE LEGUME FALLOW

Dec Apri'l Jul y

RICE FALLOW
/ ------- --- / ---- ----- /
Dec Apri 1

LEGUME oT SFC FALLOW

Dec Mar

Nov

FALLOW

Nov

FALLOW
/ ------- --- /

Nov

FALLOWROOT CROP

Dec MaylJune
----- /

Nov

Basical ly, some factors must be considered

farmers in choosing which kind of crop rotation
practised. They are:

(1) Technical factors:

a. The avaìlability of natural resources such as

land, and water.

by the

wi l1 be
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b. Suitability of the soit for the chosen crop

rotati on.

(2) Economic factors:

a. The variety of crops having a good market, and

price (Douglas, 1 997 ).
b. Capital avai labi ì ity.

In these crop rotations, most

long as possible. The main purpose

consumpti on for Indonesi an peop'le.

farmers pìant rice as

is to supply food for

3.5 Importance of Rice as a Staple Food Crop

According to the Directorate General of Food Crops and

Livestock, and Fisheries, Agricult,ural Department (1995) ,

food consumption per capita of some selected commodities

such as rice, corn, cassava, sweet potato, soybean, peanut,

meat, ê99s, m'ilk and fish, is shown in Table 3.9 below.



32

Table 3.3
Consumptìon of Selected Food Commodities

1984 and 1986, and the projection 1988
( Ki I ograms/Cap ita/Year)

COMMODITI ES 1 984 1 986 1 988

RICE

CORN

CASSAVA

SWEET POTATO

PEANUT (GROUND NUT)

SOYBEAN

MEAT

EGG

MI LK

FISH

128.57

20.46

7 2.49

9.67

3.72

6.73

4.80

1 .76

5.40

13.71

131.62

19. 18

66.37

8.94

4 .12

7 .17

R2C

1 .95

5.90

14 .67

1 34.68

17 .87

60.28

8.24

4 .52

7 .71

5.90

2.15

6 .46

15.70

Source: Ditjen Tanaman Pangan, Ditjen Peternakan, dan
Ditjen Perikanan ( 1986).

The annual national food consumptìon of the selected

commodities is as follows:
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Table 3.4

The Total Food Consumpt'ion of
Select,ed Commodities 1984 and 1996 and

projection 1988 (in 'OOO tonnes)

COMMODITIES I 984 1 986 1 988

RICE

CORN

CASSAVA

SWEET POTATO

PEANUT (GROUND NUT)

SOYBEAN

MEAT

EGG

MI LK

FISH

20,549

3,27O

1 1 ,596

1 ,546

595

1 ,076

767

282

863

2, 193

21,968

3,201

1 1 ,079

1,492

688

1,197

889

326

989

2 ,451

23,444

3,111

1 O,493

1,434

787

1,342

1,O23

376

1,125

t leo

Source: Ditjen Tanaman Pangan, Ditjen peternakan,
dan Djtjen Peri kanan ( t 996 )

Tables 3.3 and 3.4 show that rice is by far the most

ìmportant primary food crop in rndonesia. The consumption

of rice is higher than other carbohydrate crops such as

corn and cassava. fn terms of tonnage, âs much rice grown

as the aggregate of al 1 the other above-mentioned foods.
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fndonesia by almost any measure can now be considered

self sufficient in rice productìon. In that case, it is

clear that policies to increase rice production must be

I inked to pol icies to decrease production of other

carbohydrate crops. Thi s . i n turn wi 'l 1 f ree much of the

upland (currently used for cassava and sweet potatoes) for

the production of protein crops (soybean, peanuts). To some

extent, market forces,through the price system, wj ì I ensure

that this will happen, but it may take a couple of years of

low rice and cassava prices, and therefore much hardship

before the adjustment takes place this way. To the extent

that thìs can be forecast, such hardship can be prevented

by appropriate Government annauncement.



CHAPTER FOL'R

METHODOLOGY

The method used in this study is a Sample Survey

farmers on Lombok island. This study has examined

relationships between some explanatory variabìes

farmers' output.

Furthermore, this study has formulated

hypotheses to exp'ìain factors'influencing the output.

of

the

and

four

4.1 The Number of Respondents

There is no simple rule of thumb for determining the

best or optimal sample size for any particular situation
( l¡'li tte 1 985 ) . Faced wi th the possi bi t i ty of erroneous

general i zati ons, i t mi ght be preferred to bypass the

uncert,ai nti es of i nferenti al stati sti cs by surveyi ng an

entire populatìon. This is often done if the size of the
popul ati on i s f ai rl y smal 'l . If the si ze of the popul ati on

is large, however, compìete surveys are expensive.

Therefore a sample survey 'is used.

This study was conducted in three regions of Lombok.

They are: (1) V{est Lombok, (Z) Central Lombok, and (g) East

Lombok. These reg'ions involve one district for each reg'ion,

and two vitlages for each district (Tabte 4.1).
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Tabl e 4.1

Distrjcts and Viìlages Surveyed in each Region
(The Locations of Survey)

REGIONS DI STR ICTS VI LLAGES

WEST LOMBOK

CENTRAL LOMBOK

EAST LOMBOK

Gunung Sari

Praya Barat

Ai kmel

Gunung Sari

Pen i mbung

Darek

Ranggagata

Karang Baru

Mamben Lauq

I

2

1

2

1

2

The number of farmers including both owner-operators
and tenants in the selected villages are as set out in the
table below.



37

Tabl e 4.2

The Number of Farmers and
Farm Areas in the Se'lected Villages

VI LLAGES
NUMBER OF

FARMERS
*)

TOTAL AREAS
IRR. LOW UPLAND

(Ha) (Ha)

WEST LOMBOK
(1) Gunung Sari
(2) Penimbung

CENTRAL LOMBOK
( 3 ) Darek
(4) Ranggagata

EAST LOMBOK
(5) Karang Baru
(6) Mamben Lauq

214
311

1 398
507

4443
871

92. 1 50
152.165

1 007 .000
455.000

797.000
482.600

1 25.000
459.590

35.000
66. O00

555.000
56.385

*) Number of Farmer Families

Tab'l e 4 .2 above shows

fami I ies in sampled vi I lages

these, 141 farmers or 26.86

i rrigated lowland (sawah)

consisting of 73 farmers have

do not.

Over al I six vi I lages,

divided into two groups:

that the number of farmer

in West Lombok was 525. Of

percent have and manage both

and upland ( lahan kering),

I ivestock and 68 farmers who

there were 329 respondents,

(1) The farmers who do not carry l'ivestock, and

(2) The farmers who carry livestock.
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The number of

irrigated and upland

Table 4.3.

farmers who have and

i n the sel ect,ed vi I I ages,

manage both

are shown on

Tabl e 4.3

The Number of Farmers who have and manage
both Irrigated lowland and Upland

in the Selected Villages

REGIONS DO NOT HAVE
LIVESTOCK

HAVE LIVESTOCK TOTAL

WEST LOMBOK

CENTRAL LOMBOK

EAST LOMBOK

68

25

68

73

64

89

141

89

157

TOTAL 161 226 387

For the sake of easier comparison, it was decided to
sample only those farmers who farmed both irrigated lowland

and non irrìgated upland. of the gg7 such farmers in the
population, 329 usable responses eventuated.
tha -.¡^^- ^¡ ^l-^ L-!--í íìe ÇoinpaÍ-ì son or avei-age si ze Þetween popuiai.ion anci

sampled farmers in each regency is shown on Tabte 4.4.
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Table 4.4

Comparison of Average Size Between
Population and Sampìed Farmers in Each Regency

( in Hectare)

REGENCI ES POPULATION AVERAGE

Irr. Low Upl . Total

SAMPLE AVERAGE

I rr. Low Upl . Tota'l

I
r,l
,,!

l
¡

WEST
LOMBOK 0.46 1.11 1.57 0.43 0.60 1.O3

CENTRAL
LOMBOK 0.76 0.05 0.81 1 .82 0.85 2.67

EAST
LOMBOK o.24 0.11 0.35 0.59 0.88 1.47

The data in Table 4.4 above shows that in West Lombok,

sample average size of holding is similar to population

average size, particuìarly for the more important variable,
irrigated lowland. This means that use of the sample should

not bias the results. However, jn Central and East Lombok,

where the samp'led f armers had much more 'land than the

average of the population, us'ing these samples might bias

the results. This was another reason why the West

Lombok data are used in the analysis.

The number of respondents in each region and in total,
are shown on Table 4.5.

i(

r
Ì
I

I

!
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Tabl e 4.5

The Number of Respondents in each Region

REGIONS DO NOT HAVE
LIVESTOCK

HAVE LIVESTOCK TOTAL

WEST LOMBOK

CENTRAL LOMBOK

EAST LOMBOK

63

25

61

58

64

58

121

89

119

TOTAL 149 180 329

4.2 Sampling Methods

Early in the planning of the field study, the sampìing

method was chosen to be employed in determining the
locations and the farmer respondents.

In this study, ftultistage sampl ing was used to
represent the various districts and vi I lages of the
regions. The samp'les were drawn of one district within
each region, then of two v.i 1ìages in each sampled

district. The determining of the district sampled was

purposel y based on the hi ghest of the .i rri gated I owl and

areas. The sampled villages were purposively based on the
upl and areas, because not al I vi 'l I ages have enough
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upland areas. Finally, the respondents were drawn of those

329 farmers who have and manage both irrigated low'land and

upland in the sampled villages. This was done in order to
eliminate the bias which is caused by farmer's abilities
in managing irrigated lowland and upìands.



CHAPTEFT FIVE

THE RESULTS OF THE SURVEY

The results in this Chapter are based on primary data

collected by using the questionnaire of Appendix 1, that

is the results of the interview w'ith each farmer

respondent.

5.1 Sex and Age of Respondent

Most of the respondents were male. Only two out of 121

or 1.65 per cent of respondents were female (Table 5.1).

Table 5.1

The Number of Respondents by Age Group

AGE GROUP (YEARS) FEMALE MALE TOTAL

?o
25
30
35
40
45
50
55
60

25
30
35
40
45
50
55
60

0
0
o
1

1

0
o
o
o

1

c
11
27
18
29
13
I

10

1

2
11
28
19
29
13
I

10

TOTAL 2 119 121
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Table 5.1 also shows that 1og farmers or gs. 12 per cent of
total respondents were zo ss years old, whereas lg
farmers or 14.88 per cent were more than SS years old.

5.2 Famiìy l,lembers

The average number

approximately 5 persons

of members in
(Tab'le 5.2) ,

himself, his wìfe,

the fami ly is
which commonly

some ch i 'l dren ,consists of the farmer

and / or their parents.

Table 5.2

The Farmer's Family
(excluding the farmer)

RELATIONSHIP
OF MEMBERS

NUMBER OF
MEMBERS

AVERAGE

Farmers

No.
No.
No.
No.
No.
No.

of
of
of
of
of
of

121

113
313

17
4
7
3

0.93
2.59
0. 14
0. o3
0. 06

Wi ves
Chi 1 dren
Grand chi ldren
Parents
Brothers
Son-in-law 0.02

TOTAL MEMBERS 457 3. 78

I

Table 5.2 above shows that the average of family
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members is 3.78 or the household size is 4.78.

The number of children is an average of 2.59, âs shown in

Table 5.3.

Table 5.3

The Number of Children

THE NUMBERS AVERAGE

BOYS

GIRLS

TOTAL

162 1 .34

313 2.59

5.3 The Educational Level of Respondent

According to Table 5.4 and Figure 5.1, 44 farmers or

36.36 per cent do not have a formal education, and 59

farmers or 48.76 per cent attended some years of primary

school or completed primary school. And only 18 farmers or

14.88 per cent continued to high school.

So, i t i s cl ear that most respondents have 'l i ttl e

education. Logically, this condition wou'ld influence the

151 1-25
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farmers' managerial capabilities; in other words, they
may be slow in understanding and accepting new technology

for their farming.

Table 5.4

The Educational Level of Respondents

EDUCATIONAL
LEVEL

THE NUMBER OF
RESPONDENTS

Respond. Percents

NONE

PRIMARY

SECONDARY JUNIOR
HIGH SCHOOL

SENIOR HIGH SCHOOL

44

FO

36.36

48.76

qac

4. 96

TOTAL 121 100

5.4 The Act,ivities of Respondents

The main activity of farmers is their own farming
work, especial ly food crop product'ion, and in some cases,

livestock. Besides that, 111 farmers or 91.74 percent also

12

6



Figure 5.1

The Educational Level of Farmer's Respondents
(in Vo)

I Ì\0\E

ø PRTMARY

W JUNToR H.s

ø sENtoR H.s.
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hrork in other activities depending on thei r capabi I ities,
such as carpentry, merchantìng, drivìng horsecarts, and as

hired labour on other farms. Ten farmers or g.26 percent

do not have other jobs. Thi s hel ps greatl y to 'improve the

i ncome of the f armer's fami 'ly. The i ncome esti mate f rom

t'he other activities of a farmer (besides farming) is an

average of Rp. 915,872 per year or approximately 29.26 per

cent of the total jncome per year (Rp.g,130,262.10).

Tab'le 5 .5

Farm Incomes of Farmers of Various Sizes

INCOME CLASS
( xRpl 000 )

NUMBER OF RESPONDENTS

Farm Income % Non Farm Income 96

< 1000

1000 < 2000

2000 < 3000

3000 < 4000

54

51

13

3

44.6

42.1

10. 7

2.6

79

24

6

2

65.3

19.8

5.0

1.6

TOTAL 121 100 111 91.7

rf the farmer obtains more income from and also spends

much more time on the other activities, jt is possibte that,

the farming wi 1 I be shifted to a secondary business

actjvity.
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5.5 The Farm Holdings

Most farmers in these selected vi I lages hold less

one hectare irrigated lowland (sawah). In Table 5.6

farm holding size of irrigated lowland is shown.

This Table shows that 77 farmers or 63.64 per cent

less than 0.5 hectare, while 111 farmers (91.74 per

hold less than one hectare irrigated lowland.

Table 5.6

The Farm Holding (Irrigated Lowland)
of Respondents

than

the

hol d

cent )

FARM HOLDTNG/IRRIGATED
LOWLAND (HA)

THE NUMBER OF
RESPONDENTS

< 0.250

)= 0.250

)= 0.500

)= 1.000

)= I .250

)= 1 .500

)= 2.O00

0.500

0.750

1.000

1 .250

I .500

2.000

33 )
)
)

)
)
)
)
)
)
)

77
44

28
111

6

7

2

0

1

TOTAL 121
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Table 5.7 shows that 61 farmers or so.4l per cent,

hold less than o.5 hectare, and 94 farmers (72.69 per cent)

less than one hectare upland.

Table 5.7

The Farm Holding (Up]and)
of Respondents

FARM HOLDING/UPLAND
(HA)

THE NUMBER OF
RESPONDENTS

< 0.250

)= 0.25O

)= 0.5O0

)= 0.750

)= 1.000

)= 2.O0O

)= 4.000

< 0.500

< o.750

< 1 .000

1 .500

2.000

4. OOO

19

42

25

68

18

6

2

1

)
) ot
)

)
)
)
)
)
)
)

94

TOTAL 121
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Based on Tables 5.6 and 5.7 above, it is clear that

more than half of all farmers hold less t,han half a hectare

of irrigated lowland (sawah) and less than a hectare of

up'land ( 'lahan keri ng ) .

The average of respondent's farm size or farm holdìngs

is shown on Table 5.8 as follow:

Table 5.8

Average Farm Size
(Irrigated Lowland and Upland)

FARM SIZE (in Hectare)
REGION

IRR. LOWLAND UPLAND

WEST LOMBOK

CENTRAL LOMBOK

EAST LOMBOK

o .4343

1 .81 57

0.5902

o.6039

0.8483

0.8765

5.6 Livestock Possession

Most farmers in Lombok possess I ivestock such as

cattle and/or buffalo. The possession of 'l ivestock is

determined maìn1y by the wealth of the farmer themse'lves.

The I ì vestock popu1ati on i n three regenci es i s shown

in Table 5.9 below.
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Table 5.9

The Livestock Population in Lombok(in 1988)
( HEADS )

REGENCIES CATTLE BUFFALOES

WEST LOMBOK

CENTRAL LOMBOK

EAST LOMBOK

79,216

82,699

88,297

7 ,372

27 ,937

1 1 ,767

The possession of cattle on average in the samp'led

areas is 2.12 head in west Lombok, g.4z head in central
Lombok,and 2.64 head in East Lombok. The number of
livestock possessed by respondents is shown on Table

5. 10.

Table 5.10 below shows that of farmers who possess

cattle, most possess 1 or 2 head of catt'le: approximately

79 percent in west Lombok, 58 percent in central Lombok,

and 78 percent in East l-ombok. Even though the number of
respondents who possess 10 to 20 head of livestock is very

small, it affects on the average calculation.
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Table 5.1O

The Number of Livestock Possessed

NUMBER OF LIVESTOCK

( Head )

NUMBER OF RESPONDENTS

WEST
LOMBOK

CENTRAL
LOMBOK

EAST
LOMBOK

1-

3

5

7-

9

11

16

2

4

6

I

10

15

20

46 37 45

87

1

1

14

1

o

1

2

3

TOTAL 58 64 58

The calculation without these farmers can change the

average number of I ivestock which is possessed by

respondent, to 1.82 head in West Lombok, 2.7O head in

Central Lombok, and 2.19 head in East Lombok. So, overall,

the average number of 'l ivestock (cattle)' possessed by

farmers who have cattle, and excluding the three largest

holders, is two head.
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The farmers manage thei r cattle in stables, and

approximately haìf a day per week some farmers take out

their cattle for feed on the fietd. rn dry regions where

water is very limited (South Lombok), farmers graze

thei r 'l i vestock alongsi de the road or on the sports
fi el d.

Based on the results of the survey, the kinds of feed

which are given by farmers (respondents) on average is
approximately 5 kilograms of straw, Bo kitograms of grass

and legumes 5 kilograms per head, pêF day. In the dry

season when there is little grass, more straw wiìl be

used for cattle feed. otherwìse, if there is lot of grass

the farmer wil'l give the cattle more grass than straw.

5.7 The Farm Model

Brown ( 1 979) explained that a farm model is a

simplified representation of a farm. rt is used to typify
the different kinds of farmìng situations that may be

found in a project and serves two ìmportant functions: to
facilitate analysis of the project's effect, and to prepare

for the aggregation of the total costs and benefits.
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In this case, the farm model is based on the kinds of
crop rotation which are used by the farmers in the vi'llages
sampl ed.

Seven farm models (that is, seven different rotation
patterns) were used by the farmers in the sample.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Mode'l

Model

Mode'l

Model

Model

Model

Mode'l

ri ce

r'¡ ce

rlce

rìce

ri ce

rtce

rice

r1 ce

rtce

ri ce

ri ce

ri ce

rlce

rice

1, used:

2, used:

3, used:

4, used:

5, used:

6, used:

7 , used:

corn (NOLS).

mixed crops* (LS).

mixed crops* (NOLS).

peanut (LS).

peanut (NOLS).

soybean (LS).

soybean (NOLS).

*) Mixed Crops:
LS:
NOLS :

Soybean, Peanuts and/or Corn.
Carry Livestock.
Do not carry Livestock.

The choice of crop, particularly the secondary food

crop after rice, usually depends on the demand for, and the

prices of, the particular crop.

The number of farmers for each farm model is shown in

Tab'le 5.11.
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We note, from Model 6 and 7 in Table 5.11 below, that
more farmers (SO farmers or 41 per cent) used crop

rotation 'rice rice soybean'. Those who used crop

rotation 'rice rice peanut' numbered 39 farmers or gz

per cent.

Table 5.1 1

The Number of Farmer Respondents
for each Farm Model

FARM MODEL THE NUMBER OF
RESPONDENTS

MODEL

MODEL

MODEL

MODEL

MODEL

MODEL

MODEL

1 [r-r-c(nols)]
2 [r-r-mc( ls)1

3 [r-r-mc(nots)]
4 [r-r-p1 ts)1

5 [r-r-p(nols) ]

6 [r-r-sb( ls) I
7 Ír-r-sb(nol s) l

4

17

11

22

17

19

31

TOTAL 121

' Rice rice mixed crops ' numbered Zg farmers or

23 per cent; addìtionally there were only 4 farmers or 3
t
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per cent who grew ' rice rice corn '. This is because

corn had a ìow price in 1988 and even more so in 1989, âs

set out in Figure 6.1, so it is likely that there

was a shìft away from corn in 1990.

It has been widely thought that soybeans are

currently the most profitable second crop in West Lombok.

Soybean-cake is widely eaten, and is high in proteins. The

results of this thesis (see chapters six and seven in
particular) cast considerable doubt on this betief.

In 1990, the area of soybean in West Nusa Tenggara is
106,O80 hectare, higher than peanut (18,930 hectare) and

corn (24,012 hectare) (see Appendix 41).

5.8 Inputs into Crop Production

Some activities and components that have a dominant

effect on total ìnputs are soi I cultivation, seeds,

inorganic ferti I izers, planting, weeding and harvesting.
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Table 5.1 2

Inputs in Rupiah and
Total Inputs

ACT r V r T r ES/COMPON ENTS TOTAL COST
( xnp. 1 000 )

% OF TOTAL
INPUTS

TOTAL INPUTS

(1) SOIL CULTIVATION

(2) SEEDS

(3) FERTILIZERS (INORG)

(4) PLANTING

(5) WEEDING

(6) HARVESTING

OTHER COMPONENTS

1197.32

247.15

125.94

I 77.39

89.38

I 58. 57

292.67

106.22

1 00.00

20.64

10. 52

14.82

7.46

13 .24

24.44

8. 87

Tab I e 5 . 12 shows that the I argest component of tota'l
costs was for harvesting the food crop. It, was

responsible for 24 per cent of total ìnputs. Soil
cultivation was next with 21 per cent , then fertilizers
(tS per cent), weeding (tS per cent), and seeds (tt per

cent).

5.8.1 Harvesting Costs

Traditìonally in t,his region, payment of harvesting ìs
based on the 'bawon' system, where each unit of rabour, in
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I ieu of cash, is paid ten per cent

production. Therefore, the cost of

cl osel y rel ated to the producti on or yi e'ld.

Table 5.13

of the total

harvesting was

The Cost of Harvesting for Each Farm Mode'l
per Hectare (x Rp.1000)

FARM MODEL COST OF HARVESTING
ANOTHER

CROP

RATIO OF
TOTAL TO

TOTAL OUTPUTSRICE

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

203. 05

275. 1 6

225.56

316.08

236.54

248.06

ot^ ao

19.60

62.32

34.29

35.84

35.82

50.94

46.52

237.42

335 .85

270.61

291 .7 3

275.64

315.36

280. 05

0.08

0.09

0.09

0.08

0.08

0.09

0.09

5.8.2 Soi I Cultivation

Soil cultivation refers to the preparation of the seed

bed. The condition of the so'i 1 inf ìuences the qua'l ity of
plant's growth and thus determines the yield or
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producti vi ty. Therefore, to obtai n a hi gh 'level of
productivity the farmer must consider soil cultivation in

the light of capital constraints.

A farmer who is richer is likely to be ab'le to afford
to spend more on cultivation of the seed bed. As farmers

become richer, they also own more tivestock. Therefore it
appears that the reason that f armers who have 'l i vestock

spend more on average on cultivation is a consequence of
the fact that they are on average, Ficher farmers. There

does not appear to be a direct causative tink between the

ownership of I ivestock and the payment of more on

cul ti vati on.

Table 5.14

The Number of Work-Days and the Cost
of Labour and Livestock Used in Soiì

Cultivation for Each Farm Model per Hectare

FARM MODEL THE NO.OF
WORK-DAYS

( days )

COSTS
(x Rp.1000)

LIVESTOCK

THE NO.OF
WORK-DAYS

( days )

LABOUR

COSTS
( xRpl 000 )

MODEL 1

MODEL 2
MODEL 3
MODEL 4
Mr.ìñtrt Rr rvygL

MODEL 6
MODEL 7

59.O9
88.48
56. 12
92.85
-r 1 0-,
79.62
60.52

1 20.50
1 79.86
1 15.49
1 66. 08
1/l1 t.tl'+ I . +Á

1 63. 60
1 14.57

35. 23
41 .28
35.83
36. 12
õ1 Ê^è, ¡iJv
35.93
32.17

96.21
1 14.36
97.75

1 04. 36
4^^ E^
I UO. O¿
103. 1 3
92.66

AVERAGE 1 44.86 102.29
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Table 5.14 above shows,

spend more on I abour i n

I i vestock.

The total costs of soi I

mode'l i s shown as fol I ow:

that, oñ average,

soi I cultivation

farmers

than on

cu'ltivation for each farm

Table 5.15

The Total Costs of Soil Cultivation
for Each Farm Model per Hectare

FARM MODEL THE TOTAL COSTS
(x Rp.1000)

.T

il
'lt
¡

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

216 .71

294.22

213.24

270 .44

249.94

266.73

207 .23

262.40

261 .50

229.84

)
)
)

)
)
)

)
)
)

Tabl e 5 . 1 5 shows that the f arm us'ing the crop

rotation 'rice rice m'ixed crop' had the highest cost

for soi I cultivation (Rp.262.40 thousand), then 'rice
rice - peanut' is Rp.261.50 thousand.

v

i
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crop rotation ' rice rice - soybean' has the total cost
Rp.229.84 thousand, and the rotation 'rice - rice - corn'

has tota'l costs Rp. 21 6. 71 thousand.

5.8.3 Inorganic Ferti I ìzers

Both inorganìc and organic ferti I izers and the
quality of seeds are important factors in the effort to
increase the productivity.

Table 5.16

The Amount and Value of Fertilizer Used
for Rice Crop, pêF Hectare, pêF year

FARM MODEL AMOUNT OF FERTILIZER
Urea TSP KCl
(Kg) (rg) (rg)

TOTAL VALUE
( xRp. 1 ooo )

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

558.42

600.86

612.7 3

591.12

569.76

619 .65

597 .35

207 .95

1 90.67

205.00

1 96.97

1 98.87

206.62

200.24

1 08. 02

1 00. 73

1 00.70

94. 51

1 05.93

1 05. 04

95.87

1 69. 66

1 78.48

1 86.92

180.01

1 73. 15

1 76.94

175. 13

AVERAGE 592.84 200.90 1 00.40 177.18



62

These amounts are almost exactly the recommended

quantit'ies of fertilizer. The reasons for this are firstly
that the farmers are supptied with these fertilizers by the

Government at subsidised prìces (although the subsjdies

are not large). Secondly, groups of about S0 to 1Oo farmers

which have been organised by extension workers have each in
recent years decided (as a group) to follow the Government

recommendations with respect to the fertilization of rice
crops. The policing of this policy is also carried out by

the extension workers, who are required to produce monthly

reports on the extent to which farmers are using the

fertilizer in the recommended quantities. (The survey on

which these figures are based was carried out by extension

workers, and it is possibte that some farmers told the

interviewers what they wanted to hear. )

Tab'le 5.16 shows that while the farmers used

very close to the recommended quantities of fertilizer
for their rice-crops , they did not use enough fertilizer
for the other crops. The amount and value of fertilizer
used for the other crops is shown in Table 5.17.
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Table 5. 1 7

The Amount and Value of Fertilizer Used
for Secondary Food Crops (Other Crops

after Rice Crop), per Hectare

FARM MODEL AMOUNT
Urea
(Kg)

OF FERTILIZER
TSP KCl
(Kg) (Kg)

VALUE
(xRp.1o00)

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

62.50

0

DC 'fe

0

o

o

0

12.50

37.03

35.91

25.88

29.08

8.77

14.72

0

0

0

0

0

0

0

14. 19

7 .78

11.75

5.43

6.11

1.94

3.09

AVERAGE 12. 18 23 .41 0 7. 18

Accord'ing to Government recommendations, the amount

and value of inorganic ferti I izers to be appl ied per
haa'f a ra ^îè ãê fa'l I ^r.,è .g.9q9tvltvwÞ.
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Table 5.18

The Amount and Va'lue of Ferti I i zer Used
for Each Crop per Hectare

( Recomendati on )

KINDS OF CROP AMOUNT OF
FERTILIzER (Kg)

VALUE
( xRp. 1 000 )

(1) RrCE (FTRST CRoP)

(2) RICE (SeC. CROP)

(3) SECONDARY FOOD
CROP (SOYBEAN)

roTAL (1) + (2) + (3)

UREA
TSP
KCL

TOTAL

TOTAL

UREA
TSP
KCL

: 300
: 10O
:50
(1)

(2)

.DR

: 10O
:50

54.0
21 .O
10.5

85. 5

85 .5

4.5
21 .0
10.5

TOTAL (3) 36.0

207 .O

Comparing the data in Table 5.17 and Table 5.18, it is
clear that most farmers did not use enough fertilizer (or

less than recommendation) for their secondary crops. The

amount of Urea which was used (on average) by farmers

for Èhe secondary food crop was 1 2. 1 I ki lograms or 49

per cent of recommendation. The amount of TSP used was

23.41 kilograms or 23 per cent, and no KCI was used. The

value of these is approximately Rp.7180.00 (ZO percent) of
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the recommended value of ferti I izer for secondary food

crops. overal l, however, the value of ferti I izer appl ied
was 89 per cent of the total vaìue per hectare per year

recommended. The main reason for this shortfall is that
most farmers have ìnadequate funds for their farming.

5.8.4 Organïc Ferti I izer

organi c ferti I i zer especi at I y manure was a]so used

by some farmers for thei r secondary food crops even though

this was less than what is recommended.

Table 5.19 shows that farmers who have 'l ivestock
(Mode1 2, Model 4, and Modet 6), used more manure than

farmers do not have I ivestock.

The data in Tab'le 5.19 shows that Modeì ?, 4 and 6

(with I ivestock) used more manure for ferti I izer than

Mode'l 1, 3, 5 and 7 (without livestock).
The total I ivestock waste product'ion for the samp'led

farmers was estimated to be 123 head x 6,600 kgs = gll,goo
kgs,/year, while the total waste used was only 14,SSO

kgs,/year. This means the amount of manure which was used in
f armi na hâF rrÂâF { at ^^F^^a! I ^^- ^ --^..rl -- ^ \rBrr.r.r?y He. tvqt, w€lÐ t¡e lJEt9trtttJ \ÐttE| /\ppgflulx ¿t.
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Table 5. f9

The Amount of Manure Used for the Secondary
Food Crops (in Kgs/HalYear)

FARM MODEL THE AMOUNT OF
MANURE

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

0

682.24

1 06.95

590. 74

0

707 .60

46.08

AVERAGE 335.90

Models 2,4,6 are with I ivestock;
1,3,5,7 without.

5.8.5. Seed Variety

Seed variety is also an important factor which

determines the productivity of plants. The choice of

better seed vari ety depends on the avai ì abi t 'ity or

stock of seeds, and also the availabiljty of capital.
It has often happened that farmers must grow thei r seed

both f or consumpti on and f or product'ion. Hence, f armers

woul d obtai n 'lower producti vi ty because of the

degeneracy of the seed. Besides that, some farmers still
choose a variety of rice which is much better in taste, but

lower productivìty. Another weakness of this variety is
that it has a longer period of growth, and less resistance
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to pests and diseases.

The amount of seeds per hectare also influences the

output of f arm'ing. usi ng more seed than the recommended

will increase 'inputs (wasting), and also wjtl decrease

the productivity which is caused by competition between

each plant for soi'l-nutrient and sunl ight. on the other

hand, usi ng too few seeds wi 'l I reduce the pl ant
population or will reduce the output of farming.

In irrigated lowland, farmers grow rice-seed on the

seed-bed. Then, after three weeks, they transplant the

smal'l p'lants to the f ield. In this reg.ion, planting
(transplanting) is practised by hand, and uses the 'row
system'. This method uses more labour than t,he 'direct
seeding'system. Weed'ing or weed control also has high

cost. rt is approximately Rp.159 per hectare per year or 13

per cent of total inputs. According to the Agricultural
Research and Development for rndonesia (lggo), weeds may

reduce rice yields significantly because they compete

for nutrients, sunlight and space. And also some weeds act

as a vector for several pests and diseases.

In this region, weeding or weed control is implemented by

hand, and/or used a typical tool, cal1ed 'kjs-kis' (a

knife with double-edged blade). This method needs a long

tìme (many work-days) to finish it.
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5.9. Efficiency and Profitability

The total 'inputs, outputs and gross margìn for each

farm model are shown in Table 5.2O.

According to this data, the farms where the farmers

have livestock and used crop rotation Model 4 (rice-rice-
peanut) have the highest total cost, while the farms where

the farmers have I ivestock and used crop rotation Model 2

(rice-rice-mix crops) have the highest output, and a'lso

the highest gross margin. Farm Model 7 (rice-rice-soybean

and no livestock) has the lowest output and gross margin.

Tabl e 5 .2O

Mean Value of Total Inputs, Outputs and
Gross Margin for Each Farm Model

(in Mill. RP./Ha)

FARM MODEL OUTPUTS INPUTS GROSS MARGIN

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

3.084

3.600

3. 143

3.690

3.434

3.209

2.840

1.051

1.278

1.12?

1 .327

1 01Q

1.221

1.081

o 
^ec

o eDc

2.O20

2.363

2.221

1 .987

1 .758
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The output, inputs and gross margin of each kind of crop

rotation, as is shown in Tabte 5.21.

Tab'le 5.21 shows that the output and gross margin of using

crop rotation 'rice rice - soybean' is lower than for the

other crop rotations. on the other hand, most farmers are

stil1 growing soybean as js discussed in Sub-chapter 5.7.

As a source of protein, more soybean is consumed than

peanut. Note that the choice of supplementary crop is
discussed in more detai I in chapters 6 and 7 , when past

prìces are introduced into the anatysis.

Tabl e 5 .21

Mean Value of Output, Inputs and Gross
Margin for Each Kind of Crop Rotation(in Miì'l . Rp.)

CROP ROTATTON OUTPUTS INPUTS GROSS
MARGIN

(1) Rice-Rice-CORN 3.084

(2) Rice-Rice-MIXED CROPS 3.42O

(3) Rice-Rice-PEANUT 3.579

(4) Rice-Rice-SOYBEAN 2.980

1.051

1.217

1.277

1.135

2.O32

c o^e

2.301

I .845

According to the Central Bureau of Statistics
of Indonesia (1985 1989), soybean consumption in 19gg

was 7 .71 k'i lograms per capita per year, whi le that of
peanut was 4.52 kiìograms.
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Bri tton et a] ( 1975 ) suggested that many f armers may

not be partìcularly interested in efficiency, but they want

the greatest possible profit on each year farming. They

also defined the effic'iency as'the ratio of the resu'lts

achieved to the means used'.

In other words, the ef f i ci ency rati o i s 'output ,/ 'input' . A

simple arithmetical example shows that efficiency and

prof itabi ì'ity are not identical , as fol'lows:

'In terms of efficiency, it is better to achieve an
output of 12,000 pounds from an input of 10,000
pounds than it is to achieve an output of 23,000
pounds from an input of 20,000 pounds, because the
efficiency ratio (output per unit of input) is 1.2
in the first case and 1.15 in the second; but most
farmers would certainly prefer the second situation,
since it leaves them with a balance of 3,000 pounds
which is a 50 per cent improvement onthe balance of
2,000 pounds whi ch resul ts from the fi rst
situation'.

Based on the efficiency ratio 'output,/'input', the

eff iciency of each farm mode'l js shown 'in Tab'le 5.22. Crop

rotati on ' ri ce ri ce - corn' ( Farm Mode'l 1 ) has the h'ighest

efficiency ratìo, even though the highest output is had by

Farm Model 4, which used crop rotation 'rice-r'ice-peanut'
(Figure 5.2).

The crop rotation Model 7 (rice-rice-soybean) has the

lowest output and efficiency ratio.



FiE¡re 5-2

Efficiency of Each True of f,rr4r ßatatJons

efficiency

2.95
2.9

2.85
?.8

2.75
2_7

2.65
2.8

2.55
7.5

".45 Flice-
Flice
Corn

Rice-
Flice-

þ'lixed f,r

Rice-
Flice-

Peanuts

Fìice-
Flice-

Soybean
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f-ab1 e 5 .22

The Efficiency of Each Farm Model
(Rice and Other Crops,per Ha, per Year)

FARM MODEL OUTPUT INPUT GROSS
MARGIN

EFFICI ENCY

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

3.084

3.600

3. 143

3.690

3.434

3.209

2.A40

1.051

1 .27e

1.122

1.327

1.213

1.221

1 .081

2.O32

2.322

2.O20

2. 363

2.221

1 .987

1 .758

cae

2.82

2.80

2.78

2.83

2.63

2.63

The efficiency ratio of rice and other crops

separate'ly, is shown in Table 5.23 below.

Table 5.23

The Eff ic'iency of Rice and Other Crops

(1) Rice Crop (2X) (2) Other Crops (1X)

FARM MODEL EFFICIENCY FARM MODEL EFFICI ENCY

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

2.71

2.54

caR

2.7 4

2.87

DAO

2.77

MODEL 1

MODEL 2

MODEL 3

MODEL 4

MODEL 5

MODEL 6

MODEL 7

5.32

5.08

4.23

3.37

a c^

3 .41

3.05
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Table 5.23 (1) shows that Model S which used crop

rotation 'rice rice peanut' has the highest efficiency
ratio, and Table 5.23 (2) is aìso shows, the ma.in

reason that Farm Mode'l 1 (rice rice corn) has the

highest efficìency ratio. This is because corn cropping

has the highest eff ic'iency ratio (S.32).

Table 5.22 shows that there is a fairty high correlation
between eff ic'iency and gross margin. However, whì le corn

has high efficiency, it is clearly outperformed in terms of
gross margin as a secondary crop by peanuts.



CHAPTEFI SIX
TESTING HYPOTHESES ABOUT FACTORS

INFLUENCING THE SMALL HOLDING'S OUTPUT

6,1 Introduction

we are undertak'ing a stati sti cal anal ys'is to lry and

f i nd out r.rhat contri butes most to farmers' gross margi n,

and also to the value of output.

Fìrst'ly, we sha'l 'l use correlation ana'lysis to get en

i dea of the mai n 'i nf I uences af f ectì ng g ross marg i n and the

value of output. (we then bypass the single regresss'ions,

wh j ch contai n essenti a'l I y no more i nf ormati on than the

corrrelation analysis). secondly, we conduct some multiple
regressi on anal yses. Fi na'l 'ly we undertake some ana'lyses of
var i ance .

v{e shal I undertake the correlatìon anar ysis separatel y

f or Èhose rv'i th and w i thout 'l i vestock and a'l so separate'! y

f or i rri gated and upì and f i el ds. rn the f i rst j ns+-ance we

shal I do the anal ysì s us'ing the actual pri ces obtai ned by

farmers for their crops in 1ggo. rn chapter seven, r.re shall
replace actual prices rvith expected prices, because at the

time of makìng their decisions as to what to prant, the

farmers do not knol the harvest prices.

fn the ana'lysis, on'ly the data from the two sampled

vi'l leges in West Lombok regency have been used.
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A. correlation matrix shows the sìmp1e correlation
between at 1 pai rs of variab]es under consideration. rn
this case, a different matrix was formed for farmers with
livestock and for those without, and consisted of the
outputs, total 'inputs, cost of labour and (separately)
cost of cattle used in soil cultivation , the amount of
inorganic fertilizer, the amount of waste or manure and

educatìonal level of farmers.

6.2. Farmers with livestoock

a. Irrigated lowland (sawah)

The correration between each variabìe for farms
'i rrigated lowland (sawah) is shown on Table 6.1.

Table 6. 1

Correlation Matrix Between Each Variabìeon frrigated Lowland / Have Livestock

output 1 .0000
***

i nput 0. 5379 1 . OOOO
***

labour 0.0793 O.SB3S 1.OOOO
*** ***

I ivestoc O.OggB O.5641 0.6061 1.OOOO**
fert 0.2999 O.91 1g O.Og47 O.Z5ZO 1.OOOO* *** *** ***manure o.3212 0.4966 0.4390 0.5040 o. 1 449 1 . OOOO

educat -0.o5s4 -o.0366 0.0947 o.ot89 o.1szg -o.06z6 1.oooo

output i nput ì abour 'r i vestoc fert manure educat
* significant at the Sg leve'l*** highly s'ignificant (i.e at the O.1 %.level)

on
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The data above show that on ì rri gated l ow1and

there were hishly significant relat'ionshìps betuleen tota'l
ìnputs per hectare (input) and the output (output); that
means h'igher input rvi I I be associated rv'ith higher output.

There $rere al so hi ghl y si gni f i cant rel ati onsh.ips

between tota'l ì nputs and both total cost of I abour and

total cost of I ivestock ( I jvestoc) used in soi l

culti"'ation The higher costs will be associated with

h'igher tota'l i nputs. Furthermore, there were h'ighl y

sìgnificant relatìonships betr+een the cost of livestock and

the cost of 'labour used in so'i I cultivation.
There r.Jere also significant relationshìps between the

amount of ìncrganic fertilizer (fert) and both total 'inputs

and the output. This means higher ferti l'izer use wi 1l be

associated with higher total'inputs. Thus the use of the

proper amount of ferti 'l i zer rvi I I improve the crops'
productivìt¡, , and consequently the output.

As wel 'l as ì norgani c f erti I i zer, the amount of
manure wi I'l al so be associ ated wi th i ncreased tota'l i nputs

and output.

b. Upland ( lahan kering)

On the upl and, there uras a hi ghl y sì gni f i cant correl ati on

between both the tota'l i nputs ( i nput) and costs of I abour

used in soil cultivation on the one hand and the output on
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the other, and also between costs of rabour and the total
i nputs, âs i s shorvn on Tabl e 6.2 . otherwi se, there were no

sìgnificant relationships between the outputs and other
variables.

Table 6.2

Correl ati on Matrix Between Each Var.iabl e
on the Up'lands

output 1 .0000
***

i nput 0.4885 1 . OOOO
x** ***

labour 0.5111 O.7137 1.OOOO

I i vestoc 0.0759 0.01 95 O. Zg93 1 . OOOO

fert
manure

educat

-0. 1368 -0 .O47 4 0. 1824 0.0342

0. 1 398 0.0796 0. 1 1 06 0. 1 339

output input labour livest,oc fert

1 .0000

0.1789 1.OO00

manure educat

*
***

significant at the 5 %'leve'l
high'ly significant (i.e at the 0.1 %'tevel)

6-3. Farmers not having livestock

a Trrinatar{ law'l an¡{ loar.rah\I vrr ¡ gr tv \ eqnqt I .,i,

The re'lationships between variabres of farms on the

i rr i gated I owl and ( sawah ) , are shor.rn be 1 ow:
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Table 6.3
Correlation Matrix Between Each Variab'le

on Irrigated Lowland

output 1 . 0000
***

i nput O .7 577 1 .0000
*** ***

I abour 0.5076 O. 5577 1 .0000
*** *** *

'l i vestoc 0.4073 O. 5546 0. 3552

fert
manure

educat

.0000

0.0395 0.1736 0.1432 0,1427 1.0000

o.2574 0.2336 01613 0.0761 0.1357 1.0000

o. 1 1 96 0. 0656 0.2487 0. 1 526 0.O212 0.0332

output input labour ljvestoc fert manure

sìgnificant at the 5 %'level
highly s'ignificant ('i .e at the 0.1 %'let¿e'l )

1 . 0000

educat

*
***

d
I

The data above shows that there were h'ighl y

s'ignificant corre'lations between the output and total

i nputs ( i nput ) , and between output and cost of soi 'l

cul t'ivatì on, usì ng both I abour and I i vestock ('l i vestoc )

There were also h'igh1y s'ignificant relationships betureen

the total input (input) and cost of labour and cost of

I 'ivestock i n soi I cul ti vati on.

b. Upland ( lahan kering)

On the upland there were s'ignificant relationships

betleen the output and both cost of labour used in soil

cultivation and the amount of manure ; and between total

ìnputs (input) and the output, and between cost of labour

and tota'l i nputs ( i nput) .

f
I
I

i

I
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Table 6.4

Correlation Matrix Between Each Variable(on Up'lands,/Without Li.,,estock)

output 1 . 0000
***

i nput 0.8208 1 .0000
* ***

labour 0.2969 0.6002 1.0000

I i vestoc O. 0936 0.0323 O.Z4B5 1 . OOOO

*
0.3306 0.0202 0. 1 334 0.0566 1 . OOOO

0.1349 0.0744 0.0845 0.2087 0.1791

output'input labour livestoc fert manure

significant at the 5% level
highly sjgnificant (i e at the 0.1% level)

fert
manure

educat

*
***

1 .0000

educat

6.4 Regression Analysis

First, Mrê look at the simple 'l 'inear regressions
between output and the independent variabjes separateìy.
From the correlation matrix for farmers with I ivestock
( i rrigated low'land) - see Tab'le 6. 1 , we see that output is
related to total input,s (in Rupiah), fertilizer used (in
Rupiah) and to manure (ìn kilogram).

lrjar¿f. t^rê lanlz at flaa inf'lrrâh^^ ^f +^+Ã1 ¡-^..¡^t 'rv rrrr ruvrrvv vl ULrtr€l I l¡lPlJUÞ, lfl.af luf ts'

and education on ouÈput simuìtaneously. rt ie not likely
that education wi'l 'l be s'ignif icant, since it is not
s'ignificant in the single-variable regression.
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The influence of variables simultaneously on the

outputs i s anal ysed by us'ing Stepuri se Regressi on anal ysi s.

The results of the anajysis are found in Appendices 4 to

15. The reason that total inputs and the components of

total 'i nputs cannot be put i nto the same reg ress i on i s

because of mul ti col I i neari ty, s'ince total i nputs equal s

the sum of all its components.

a. With Livestock

Accordi ng to the resu'lts of Stepw'ise anal ys'is

(Append'ix 5), the relatìonshìp between the output and

inputs, manure and educat'iona] level of farmers (Irrigated

Lowland,/Wjth Lìvestock) is as fol ìobrs:

Y - 1431.88 + 1.617 I + O.O50 M - 8.920 E(szo) (o.424) (o.oss) (31.6)
R2 =O.29 (1)

where: Y = Output (in Rupiah)

I - Total Inputs (ìn Rupiah)

M = Amount of Manure (in Kilogram)

E = Educationa'l Level of Farmers.

Numbers in parentheses underneath the coefficients

are standard errors of the coefficients.

Overall F (3,54) =7.51 (significant at 0.1 %'leve'l ).

This regressìon analys'is shor,rs that there was a highly

s'ignificant relationship betleen the output and 'inputs

(F=14.53).
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otherwi se, there were no si gn j f i cant re'lat'ionshi ps between

output and either the amount of manure and educationa'l

I eve'l of f arme rs .

l,,le have found that tota'l 'inputs af f ect output, so we

shal I now look at which component of tota'l 'input affects it
most, by regressing the main components of total ìnput,
together with the level of manure and education, against

total output. Multico'l linearity is avoìded by omìtting the

'total input' variable.

The resu'lt of regression analysìs (Appendix 6)

between the output and cost of labour, cost of 1ivestock,

i norgani c f ert'i l i zer, manure, and educati ona'l l eve'l

(Irrigated Low'land ,/With Livestock), is as fol lows:

2928.27 O.07 Lb - 1.81 Ls + 0.69 F + 0.26 M + 4.tg E(357) (1.3s) (2.o4) (0.33) (0.11) (gs.oo)

R2 = o.18

Y

(2)

Where : Y = Output (in Rupiah)

Lb= Cost of labour in soi'l culLivatìon (in

Rupiah)

Ls= Cost of Livestock (in Rupiah)

F = Inorganic Fertilizer (in Rup.iah)

M = Amount of Manure (in Kilogram)

E = Educationa'l Leve'l of Fa_rmers=

Numbers in parentheses underneath the coefficients
are standard errors of the coeff icients. Overa'l 'l

F(5,S2) = 2.30 is not s'ignificant.
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However, the equatìon with the nonsign'ificant variables

Lb, Ls and E removed was s'ignif icanÈ at the 1 % level .

Thi s anal ),si s shows that there were si gni f i cant

relationsh'ips between the output and both inorganìc

ferti I i zer (F=4.42) and the amount of manure ( F=6.00 ) .

There were no signifjcant .relationshìps between the output

and cost of labour, cost of livestock, and educational

level of farmers.

The resu I ts of th i s reg ress'i on are somewhat i n

conf 'l ìct- r+ith those in equation ( 1). In conjunction with

total i nputs ( whi ch are a si gni f i cant expl anator of

output), manure is not sìgnificant, but in conjunction urith

the components of total 'input, manure is significant, along

wi th ferti'l i zer. Si nce ferti I i zer i s used by al I farmers on

rice at the same recommended ìetre1, with a few minor

variations only, 'it 'is ljkely that it is fertilizer use on

the secondary crop which is significant. It is therefore an

intriguing result that the two sìgnificant .,,ariables in

equation (?) are organ'ic and inorganìc ferti'l izers, both

actì ng on the secondary crop . Theref ore, t,e sha'l 'l I ook

agai n 'later at the i mportance of manuri ng, i n chap+-er

ei ght.

To attempt to reso'l ve the conf I i ct between equat'i on

( 1 ) and (2), ure note that menure is hìgh1y corre'lated with

the value of total inputs. (Manure is not included in the

value of total inputs, âs it does not have a price in

Rupi ah . Its un i ts are ki I ograms ) .

When r{e look at hol manure and total inputs affect output,
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i t appears that tota'l ì nputs af fect i t, but

Because of mu'lti co'l I 'inearì ty, however, we

j udgement, because when tota'l ì nputs i s

expenditure on its components, it is now

appears to be the more ìmportant variable.
The result of the regression analysìs

between the output, inputs, the amount of
educational level of farmers (on Up]and / Wit,h

is:

I = 691 .66 + O.673 I - 0.253 M + 8,614 E(56) (0.17) (o.22) (8.08)

not manure.

suspend our

broken i nto

manure whi ch

(Appendix 8)

manure, and

Li vestock )

R2 o.2
(

7
3 )

Where : Y = Output (in Rupiah)

I - Tota'l Inputs (in Rupiah)

M = Amount of Manure (in Ki'logram)

E = Educational Level of Farmers.

Numbers in parentheses underneath the coefficients
are standard errors of the coefficients.
Overal1 F(3,54) = 6.56 js sjgnif icant at t,he 1% leve j.

This analysis shows that there was a sìgnificant
relat-iclnqhin hatt.raan .Þni'al 'inn¡rfa an¡{ a,,+^,,+¡ ttlpuee qttV VVþlJqU.

once aga'in, we look at the components of totar inputs.
The result of the regressìon ana'ìysìs (Appendix 9) between
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the output and cost of labour, cost of

amount of menu re and educat i ona'l I eve l

Lì vestock ) i s es shou¡n bel ow:

1 ì vestock,

(Upland /

the

t{i rh

639.38 + 4.26 Lb + 3.05 Ls - O.Og M + 4.13 E
(zr¡ (o.s6) (1.87) (o.22) (8.13)

R2 = O.31 (4)

Where: Y = Output ('in Rupi ah )

Lb= Cost of Labour in Soì I Cultivat-ion ( in

Rupiah)

Ls= Cos+_ of Livestock (in Rupiah)

M = Amount of Manure (in Kj logram)

E = Educationa] Level of Farmers.

Irlumbers in parentheses underneath the coeff icients

are standard errors of the coefficients.

O.¿erall F(4,53) = 5.87 is s'ign'ificant at the 1% level .

On the upland area, ho farmers used inorganìc

fertilizer (Table 6.2), so the variable F does not

appear in equation (4).

Thi s anaì ysi s shows that there was a si gni fi cant

rel ati onshi p between so'i I cu'lti vati on ( part'icul arl y I abour

use) and the output.

b. Without Lìvestock

Y

A.ccord i ng

(Appendix 1 1 )

the results

re I at ì onsh'i ps

of Stepw'ise anal ysì s

between the output and

to

the
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total inputs, the amount of manure and educational

farmers (Irrigated Lowland / Without Livestock)

as fol lows:

level of

ì s shcwn

1407.18 + 3.94 T + O.27 M + 28.60 E; R2 =O.S9(516) (0.46) (0.28) (34.s8) .........(5)

!,lhere: Y = Output (in Rupiah)

I - Total InpuÈs (ìn run'iah)

M = A.mount of Manure (in K.i'logram)

f = educat'ional Leve'l of Farmers

Numbers in parentheses underneath the coefficjents
are standard errors of the coefficients.
Overa'l I F (3,59) = 27.8 which is highly sign'ificant.

This regressìon ana'lysìs shows that there was a highly
significant relat'ionsh'ip between the output and inputs (r =

72-23)- The effect of Manure (M) in equation (s) was not

significant.

Breaki ng tota'l ì nput i nto i ts components ( see Appendì x

12), we examine the re'lat'ionship between the output and

cost of 'labor-rr, cos.t of '! 
-ì vesr-ock, i norganì c f er ti I ì zer,

the amount of manure and educati onal I e*/e'l of f armers

(Irrigated Lowl and/Without Livestock).

Y=
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Y - 2078.83 + 4.76 Lb + 6.67 Ls - O.41 F + 0.60 M + 25.71 E
(548) (1.55) (2.e1) (0.57) (0.35) (17.44)

R2 = 0.36 (6)

Where : Y = Output (in Rupiah)

Lb= Cost of Labour i n Soi I Cul ti vati on ( 'in

Rupiah)

Ls= Cost of Livestock (in Rupiah)

F = Inorgan'ic Ferti I izer ('in Rupiah)

M = The Amount of Manure (in Kilogram)

E = Educational Le"'el of Farmers.

Numbers in parentheses underneath the coeff ic'ients

are standard errors of the coefficients.

Overal l F(5,57) - 6.30, signìf icant at the 1% leve'l

Thìs analysis shows that there utere significant

re'l at i onsh i ps between the output and expend ì tu re on so i 'l

cul t'ivati on, both for 'labour and I i vestock. The amount of

manure 'is signif icant on'ly at the 10% 'level.

The relationships (see ê.ppendix 14) between the output and

i nputs, the amount of manure and educati onal I evel of

farmers (Upland / Without Livestock) is as follows:

I = 329.12 + 1.75 I + O.74 M + 3.Og E ;
(55) (0.13) (0.15) (10.47)

R2 =O.77 (7)
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Where : Y = Output (in Rupiah)

I - Total Inputs (in Rupiah)

M = Amount of Manure (in K.i ìogram)

E = Educational Leve'l of Farmers.

Numbers in parentheses underneath the coefficients
are standard errors of the coefficients.
Overal'l F (3, 59) = 66.89, is highly significant.

This analysis shows that there were highly significant
rel atì onsh'ips between the outpuÈ and both tota'l ì nputs
( F=1 70.75 ) and the amount of manure (F=Z4.Zg) . The

relationsh'ips (see Appendìx 1S) between the output and

cost of labour, cost of livestock, the amount of manure and

educational leve'l of farmers (uptand / without Livestock)
is as fo'l low:

Y = 423.91
(172)

+ 7.7O Lb + 5.33 Ls + 0.86 M + tt.7t E(2.32) (4.08) (o.27 ) ( 1e.42)

R2 = 0.26

Where : Y = Output (in Rupiah)

Lb= Cost of Labour in Soil Cu]tivation (in

Rupiah)

Ls= Cost of L i ',,estock ( 'i n Rup.i ah )

M = Amount of Manure (in Kilogram)

E = Educational Level of Farmers.

Numbers 'in parentheses underneath the coeff ic.ients

are standard errors of the coefficients

(8)
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orrerall F (4,58) = 5.08, 'is highly sìgn'ifìcant.

On the up'land area, ño farmer used 'inorganic

fert'i lizer (Table 6.4).

Th'is result shor.Js that there rArere highl>, sìgn'ifìcant

relationehips between the output and both cost of labour

(F=10.99) and the amount of manure (F=9.75).

Summary of regression analysis

The val ue of total output i n al 'l cases depended on the

va'lue of total ì nputs. When the components of total i nputs

were anal ysed, ì t $Jas not cl ear that any one 'input

dominated: cultivation costs were often an ìmportant

determinant of output, and occasional ly the use of

i norgani c ferti I i zer. of the two non-moneti sed vari ab1 es,

the use of menure al so f eatured promi nent'ly, despi te the

very smal 1 quantì ti es of total manure productì on used.

Education ìeveì, however, was never e s'ignificant t'ariabje.

6. 5 ,Anal ysi s of Vari ance

We have also undertaken a number of analyses of

t,arì ence, to compere crop-mode'ls rvi th each other and to

compare farmers with and without 'l ivestock (ca] led 'live-
mode'l '). This analysis shows r^rh'ich crop-modeì and r'rh'ich

'l i ve-model ga'ined the hi ghest output and/or gross margi n.
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Bef ore 'look ì ng at these resu I ts , one th i ng must be stressed :

the interact'ion between crop-mode1 and 'l ive-mode'l wes

'insìgnif icant in al1 analyses of variance. Th js simp'r jf ies

the d'iscussion, as we can look separately at crop models

and live models 'in what follor{s.
The resul ts of these anal yses, between crop-mode'l and

ì 'ive-mode'l , are shown i n Tabl e 6. S. Let us l ook at some of
these results in detai l.

6.5.1. Input Differences for Live Models

The first line of Tab'le 6.S shows that the cost of
labour in soi I cultivation of the farmers who

have I i vestock was si gni f icant'ly hì gher than that of the

farmers who do not; and also, in'l ine 7 the tota'l ìnputs of
f armers who have I i vestock was si gn'if i cant'ly hì gher than

that of the farmers who do not. rn other words, the farmers

who have I ivestock spent more money for soi I cu'ltivation
and çpent more in total ìnputs. This impl.ies that the

f armers wi thout I i vestock do not have enough capì ta'l ,

that is face a capìtaì constraìnt.

The reeu'lts of the analyses of Table 6.S are presented

in Appendìx 16-30 in more detail.
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Table 6.5

The Sjgnificance of
Crop-Mode'l and

Variables Between
L i ve-Mode 1

VA.RIABLES BETWEEI'I CROP-MODEL BETWEEN LIVE-MODEL

1. COSCLBHA

2. COSCLSHA

3. FERTHA

4. WASTEHA

5. SEEDHA.

6. PLANLBHê.

7. IRRINPHA

B. IROUTHA

9 . GROSSMHA

NS

NS

NS

NS

sxxx

s*xx

sxxx

sx*x

s**x

sx**

NS

NS

sxxx

sxxx

sxxx

sxxx

sxxx

sxxx

l.lote: See page
NS :No
S:Si

*
***

xix f
t S'ig
gnifi
at th
at th

o r abb rer,, i at i on names .

nificant.
cant:
e 'level 5 %

e 0.1 % level

6.5.2. Soi 'l Cul ti vati on Costs

Based on the results of analysìs in Append'ix 17 and

19, it is clear that the farmers who ha./e 'l ivestock have

a hi gher total cost of so'i I cul ti vati on per hectare

( Rp. ZZ6 , 1 90 ) than the f armers who do not her,,e I i vestock

(Rp.220,450). The d'ifference is approximately Rp.55,740 per

hectare per year. There were no significant differences in

the cost of culti.vation for d'ifferent crop patterns.
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The higher expenditure of I ivestock owners on soi l

cu'ltivation deserves some attention. The farmer w'ith

I i vestock pai d Rp. 276 ,0OO f or soi 'l cul ti vati on. If he had

used h'is ohtn cattle for cu'ltivation rather than hi rìng

cattle, he u¡ould have saved Rp.108,000 and have only paid

Rp.168,000. Therefore he wou'ld ha./e paìd Rp.b1,00O 'less

than the farmer who had no livestock. If this had happened,

i t woul d have have confi rmed Ranjhan's expì anati on ( 1 979 ) ,

that the ì ntegration of 'l i vestock ra'isì ng wi th crop

productìon is'inevitabìy very efficient, and'in turn, the

anìmal provides the farm power requi rements 'in the

production of the crops. However, the actual situation was

not like this, because it appears that farmers d'id not use

the'i r own 'l ivestock for cultivat'ion.
The reasons for thìs difference between Ranjhan and

the survey data seem to be because of cultural factor in

this region, and also the purpose of the possess'ion of
cattle. That is, the farmers possess catt'le as a method of
savìng or for socia'l status in the society. Secondly, the

farmers possess cattle for meat production. Usualìy, these

catt'le are not used for soi I cultivation. The possession of
cattle for soi I cultivation is on'ly a third and apparently

minor reason for keepìng them. Therefore, few farmers who

have livestock will use them for soil cultivation.



92

6.5.3. Manure and Farming Models

With respect to the amount of manure useC in

f armi ng, there was no s'igni f ì cant di f f erence between type

of crop rotation, but a hìgh'ly s'ignif icant d'ifference

between the presence or absence of 'l i vestock, as i s shown

'in Table 6.6.

Table 6.6
The Different Amount of Manure

Between Crop model and Live model

Analysis of Variance

Dependent Variab1e : The Amount of Manure

Source DF SS MS

CRoPMODEL 3 930926 .5 31 0308.8

LTVEMODEL 1 11402824.5 11402e24.5

CROPMDLXLIVEMDL 2 O. O O. O

F Val ue

1.OB

?a 
^.1

0.o

Pr) F

0.3614

0.0001

1 . 0000

Or¿eral I F (6,114) = 6.74 is high'ly signif icant (see

Appendix 29 ) .

Table 6.7 shows that there is a big dìfference in the

amount of manure used between farmers who have l ivestock

and those who do not. It appears that farmers urho do not

have I 'ivestock are unrr¡i 1 t i ng to use t-he manure of other

f armers' 'l i vestock on thei r crops, a1 l cwi ng 'instead f or i t

to be r+asted.
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Tab'le 6.7
Mean of Manure Used per Hectare,

per Year

CROP MODEL HA.VE
LIVESTOCK

DO NOT H,AVE
LIVESTOCK

MEAI.I

RICE_RICE-CORN

RICE-RICE-MIXED

RICE-RICE-PE,qNUT

R I CE-R I CE-SOYBEA.N

682.24

590. 74

707 .60

0

106.95

0

46 .08

o

456 .23

333.23

297.46

MEAN 655 .84 41.35 335.90

The analys'is of variance of the relatìonshìp
the amount of manure used b), the farmer for his
gross margi n, 'is shown on Tabl e 6.9 bel ow.

between

Tab'le 6 .8

,."I:: ?;li';:î=ï! 3::::'il"1ä?i"t,:1,u,
Analysìs of Variance

Dependent Vari abl e : Grose Marg'in

Source DF SS MS F Value prob)F

Model 1 2856157.74 2856157.23 9.322 O.OO3Error 119 36460310.97 306399.12
Total 1 20 3931 6468.61

The regress'ion

Appendìx 41 for data)

crops and

equation of this relationsh.ip (see

is :

Y 1991.355 0.253 M ; R2 =O.O729(57.53) (0.08)
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Where: Y = Gross Margìn (in Rupiah)

M = Amount of manure (in Kilogram)

Ì.lumbers in parentheses underneath the coeff icients
are standard errors of the coefficients.

Table 6.8 above shols that there $ras a highly
significant relationship between the amount of manure

used and gross margin (f Va'lue = 9.322; prob.)F = O.OO3)..

Table 6.9

Mean of Input's Components
per Hectare of Each Crop Model

VARTABLES CROP ROTATIOI.I

R-R-C R-R-M R-R-P R-R-Sb

L,^.BOUR 68. OO
LABOUR COST 1 20.50
LIVESTOCK 36.61
sTocK.cosT 96 . 21
SEED 62.93
PLA.NTCOST 89 .44
FERTILIZER 1 69.66
VÚASTE 9 . 19
WEEDLABOUR 88.86
WEEDINGCOST 1 55.81
HARVESTCOST 237.41
INPUTS 1O51.86
oUTPUT 3084. 09
GROSSMARGI II 2032 .22
EFFICIENCY 2.93

77.30
154.57

36 .01
1 07 .83
1 12. 16
85. 56

181.79
13.75
80 .42

l RC Ca

310.22
1217.27
3420.86
2203 .57

2.81

82. 60
1 55.33

2'l ?Ã

106. 1 7
191.70
94. 39

177.02
15.84
94.99

1 62.66
284 .7 2

1277.66
3579. 1 3
2301 .46

2 .80

67 .30
I a2 C^
34.45
96.64

191.71
a7 .62

175.82
e.44

B7 .03
159 . 14
293.47

1 1 35.09
2980.89
1 845.80

2. 63

NS
NS
NS
*

**x
NS
NS
NS
NS
NS
NS
***
x**
***

Note: R-R-C :
R-R-M :

Soybean.

Rice-Rice-Corn; R-R-P
R'i ce-Ri ce-Mi xed Crops ;

: Rice-Rice-Peanut
R-R-Sb : Rice-Rice-

NS: Non Significant i* : Sìgnificant at t,he 5% level;
***; High'ly Signif icant ( i.e. at the O.1jË 'leve'l ).
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6.5-4. Seeds and Crop Models

The difference of the value of seeds was significant
between each type of crop rotation; this is probab'ly

because the cost of seed differs between different
secondary crops, and is also related to the quantity of
labour used for planting.

6.5.5. Summary of Results of Different Crop Models

We now look at mean of each input's components,

tota'l i nputs, the output and gross margi n per hectare of
different crop model (crop rotation) separateìy (Tab'le

6.9). The detai'l are given in Appendìx Zg and 30. No

further resu'lts of significance appear from this table.

6.5.6. Educational Level

We look once aga'in at education leve1, which the

reg ress'i on anal ys i s shou¡ed was not re I ated to any of the

other vari abl es. As a1 ready noted i n the correl ati on

anal ysi s, educati onal I eve'l di d not sì gni f i cant'ly
influence the gross margin. This is shown formal'ly, in
Table 6.10, where t,he F-value = O.60 and pr > F = e.6154

(see Appendix I).
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Tab'l e 6. 1O

The Re'lati on Between Educati ona'l Leve'l
and Gross Margin (ANOV,A)

Dependent Variable: Gross Marg'in (GM)

Source DF SS MS F Value Pr)F

EDCI 3 280076.e5 93358.95 1.43 0.2383

I'lote: GM = Gross Margin
EDCl = Farmer'e Educational Level.

The mean of gross marg'in for each educational 'leve'l 'is as

fol I ows:

Table 6.1 1

The Relation Between Level
of Education and Gross Margìn

( xRp. ooo )

LEVEL OF EDUCATION

1. Primary School

?. Juni or H i Sh Schoo'l

3. Senior High School

4. None

NO. OF FARMERS

59

12

44

GROSS MARGIN

2020.62

2008 .21

ccaÊ, 7 Â

21 22 .36

6

The eCucation level of the farmer has for many years

been regarded as a bas'ic determinant for acce'lerating the

success of agricultural deve'lopment (Mosher, 1966). Rogers

(1971) quotes a number of studjes in which the education
'let,el of farmers is s'ignif icant in impro.ring thei r
posì tì on.
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One problem in this survey wae the measurement of
educationa'l attainment. This referred to the education of
the 'farmer' that is , the head of household. This person

was often quite old, and in those cases usually had the

'hel p' of hi s sons and other younger members of the

househo'ld, who were not cal 'led 'f armers' and who were

usual I y much better educated. Noty¡'ithstandì ng th.is,

what thjs study may also suggest, however, is that
deficiencies in forma'l education can be remedied by a

concerted ef fort i n agr.icul tural extensi on. Forma'l

education alone ma¡, not assure a change in the behaviour of
f armers, part'icul arl ¡, 'in ì mprovi ng the f armer's ski 1 I .

Theref ore, j nf ormal educati on i n the f orm of agri cul tura]
extension may be required as a complement to improve the

abi 1 ìt¡, of farmers in both farming technìques and

manageria'l skills.



CHAPTEFÈ SEVEN
ANALYSIS OF EXPECTED PRICES

AND EXPECTED GROSS MARGIN

How does a farmer know what secondary crop to plant?

Cl ear1y, at, the time of pl ant'ing, he does not know the

selling price of the crop, âlthough in the case of rice he

knows the price wi l'l not be below the f loor price. somehow,

he has to estimate the price which he wi'l 'l get for each

possible crop, and to choose that crop wh'ich maximises hjs
gross marg'in. How does t,he farmer estimate the prì ce he

will get? One presumes that it is by rememberìng the prìce

over the last year or two, and recallìng any unexpected

variations in past prices. rt is a difficult task to model

this process, and one in which any a number of different
assumption may be made.

Let us assume that farmers have the last five years'

prices for the crops in question. In fact, they are

unlikely to have this in accessibte written form, but that
means t,hat thei r anal ys'is j s ì'ikel y t,o be subject to
greater error than the process we are to go through. This

means in turn that if our analysìs is unable to choose

hafwaan fwn 
^? 

thraa aìta¡na*.lrra ^^^^^lâ-., +L^-vrrr vv q r vet ttqv I vs egvvttvqt J rg¡ Lr}JÞ, tJIlEll

neither presumably wi ll the farmer be able to do so.

The analysis ideally should be done in rea'l terms, âs
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a large increase in prìces received mìght simply occur

because the rate of inflation is high. To the extent that
the rate of inflation is constant, and that the prices of

alI crops go up in the same ratio, the farmer's decision

as to what to plant will not be affected by the rate of

inflation. As it happened the rate of inflation was

reasonably constant over the period 1985 to 1990. In both

1989 and 199O, it was 9 per cent, so no great loss in
precision occurs if we t-ry to predict 1990 prices of crops

by extrapolatìng actual prices from 1985 to 1989 rather

than real ones.

7.1 The Case of Corn

Farmgate and retail prices of corn in Lombok over the

period 1985-1990 are shown in Table 7.1, and also Figure

7.1 shows a picture of farmgate, retail and real farmgate

prìces of corn.

!
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Table 7 .1

Farmgate and Retail Prices of Corn
in Lombok, Period 1985-1990

YEAR FARMGATE PRICE
(RP./Kg)

RETAIL PRICE
(Rp./Ks)

1 985

1 986

1 987

1 988

1 989

1 990

164

178

202

200

180

215

153

195

206

240

229

235

If we look at the graph of farmgate prices in Fìgure

7.1, we can draw in two lines, marked A and B, based on the

prices of 1985 to 1989, to predict the 1990 price of corn.

Line A ìs based on the two higher observations of 1987 and

1988, and line B on the three lower ones (1985,1986 and

1989). The predìction of line A for 1990 is 215, and for

line B is 177. On the basis that line B contains the weight

of 3 observations and line A has 2, we suggest that the

probability of the lower price is 3/5 and of the higher

price 2/5, giving a weighted average predicted price of

If we use the linear regression of corn prices agaìnst

line, âs shown in Figure 7.3, we find the estimated

prìce of corn in 1990 is Rp.2O2.
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We now have two separate 1989 predjction of the price

of corn in 1990: Rp.192, using the sort of 'chartist'
method a farmer or 'loca'l agent may make, and Rp.202 using a
I i near reg ress ì on us ì ng the same data . We sha'l I use both

methods as a rough check of the sensitivity of the

predi cti on.

7.2 The Case of Soybean

Farm-gate and retail prices of soybean over the past

six years (Agricu'ltural Department and Bu'log, 1991), are as

fo'l l ows:

Tab'le 7.2

and Retail Prices of Soybean
ombok, Period 1985-199O

YEARS

Farm-gate
in L

FARM_GATE PRICE
(Rp. / K.g)

RETAI L-PRICE
(Rp. / Kg)

1 985

1 986

1 987

1 988

1 989

1 990

454

554

630

625

682

802

464

562

650

AtrÃ

728

937
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Flgure 7 -3
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F'igure 7 .2 shows the pi cture of f armgate , retai 1 and

real f armgate prices of soybean. K.nowi ng the 1985 to 1 989

prices of soybeans, what wou'ld e f armer be 'l i kel y to
predìct the 1990 price to be?

Usi ng the same methodo'logy as f or corn, wê suggest

that a farmer draw line .A to give an optimistic forecast

for 1990 of 890; line B to give a pessimistic forecast of
730, and a weighted average predicted price of point C of
836.

In Figure 7.4, if we use l'inear regression

the regressìon estimate price of soybean to be Rp.

7.3- The Case of Peanuts

we

7 45.

find

The farm-gate and retai l
past sìx years, are as follows:

Tab'le 7.3

Farm-gate and Reta'i I
in Lombok,Period

prìce of peanuts over the

Prices of Peanut
1 985- 1 990

YEARS FARM GATE PRTCE
( Rp. /Ke)

RETAIL PRICE
( RP. /Re)

1 985

1 986

1 987

1 988

1 989

1 990

817

973

740

865

1 344

1 426

866

1011

1 086

1461

1 330

1 466
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Usi ng the same methods as before, tlre suggest that a

f armer mi ght have an opt'imi sti c pri ce f orecast of 1 550

(point A), a pessimistic one of 950 (point B) and a

weighted average (point C) of 1310, which we regard the

farmer's expected pri ce ( Fi gure 7 .5 ) .

Based on the farmer's best guess of price, the expected

price (EPc) r+ill be at C = Rp.1310.

In Fìgure 7.7, using the same methods as for the

regressìon of corn and of soybean agaìnst time, wê can find

the regressìon estimate price of peanuts is Rp.1200 and

Figure 7.8 shows that regressìon estimate price of rice 'is

Rp. 286 .

A summary of

Regress'ion Est'imate

follouJs:

Expected Prì ces,

Prices is shown

Actual Prices and

in Table 7.4 as
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Table 7 .4

Expected Pr i ces , Actua'l Pr i ces
and Regressìon Estimate Prices of Corn,

Soybean, Peanut and Rice

CROPS EPa EPb Observed
Expected

(Epc)

Reg ress i on
Esti mate

Actual
Pri ces

1

2

3

4

Corn

Soybean

Peanuts

Ri ce

215

890

1 550

365

192

836

1310

265

202

745

1 200

286

215

802

1 426

241

177

730

950

240

EPa=Expected Good Price

EPb=Expected Poor Price

EPc=Expected Price

7.4. ExpecÈed Gross Margins

The output ( i n val ue terms ) ca1cul ated by usi ng actual
pri ces i s ref erred t,o as 'actua'l output' , and ca'lcu l ated

by us'ing observed ( 'charti st' ) expected pri ces i s referred
to as 'observed expected output; the output calcu]ated by

usi ng regressìon estimate prices is referi-ed to as

'regression estimate output' . The respectìve gross margin



concepts are referred

'observed expected gross

gross margin'.
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to as 'actua'l gross

margin' and' regression

margi n' ,

esti mate

Accordi ng to the resul t of the ana'lyses of vari ance

(Á.ppendì x 31 ) , the actua'l gross margi n per hectare was

highly significant'ly different betureen both crop model (F

= 6.52 ; Pr > F

= 0.0039 ) .

Table 7.5 shows the mean actua'l gross marg'in per hectare

of each crop mode'l and each l'ive model.

Table 7 .5

Mean of Actual Gross Marg'in per Hectare
of Each Crop Mode'l and Live Mode'l

CROP MODEL MEAN

Ri ce-Ri ce-Corn

Ri ce-R'ice M'ixedCrop

Ri ce-Ri ce-Peanuts

Ri ce-Rì ce-Soybean

MEAIII

þJITH
LIVESTOCK

2328 .7 0

??Ão 
^,

1 953.35

2220.67

WITHOUT
LIVESTOCK

,ôaa al

'! 996. 28

2221 .26

1727.57

1931.35

?rìoo o.l

2198.11

2299.20

1817.17

Tab'le 7.5 above shows that the actual gross margìn of

crop model Rice-Rice Peanuts is higher than the others.

Li kewi se, the f armer wi th I i vestock has actual gross marg'in

hi gher than the f armer wi thout I i.¡estock.
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The observed exoected gross margi n per hectare
highly significantly different between both crop mode'l

4.OO; Pr > F = 0.O09b) and live moCel (f = B.4A; pr )

0 .0043 ) .

The mean of the observed expected gross margìn

hectare'is shown in Table 7.6 be'low.

l.raS

(r =

L-

per

Tab'le 7 . 6

Mean of Observed Expected Gross Margìn per
Hectare of Each Crop Model and Ljve Mode.l

CROP MODEL WITH WITHOUT ME.AN
LIVESTOCK LIVESTOCK

Rice-Rice-Corn Zg14.Z4 Zg14.Z4

Rice-Rice-Mixedcrop zsg8.08 zzog.Tg z4gg.46

Rice-Rice-Peanuts 2s19.97 23z6.Be z4s7.s4

R'ice-Rìce-Soybean pZ46.g1 1990.13 pOB,t.47

MEAN 24sO.42 21 48.50

Table 7.6 above shows that the observed expected gross

margin of crop mode'l Rice-Rice peanuts is hìgher than the
others. (As expected, farmers w'ith I ivestock have observed

expected gross margìn significantly h.igher than farmers
without livestock. This result is virtually the same as for
actual gross margi ns, because there i s no i nteracti on

between crop and live models).

Furthermore, the regression estimate gross margin was

hìghly sign'ificantìy different between both crop mode'l (¡ =

3.56 ; Pr > F =0.0165) and 'l jve model (F = 7.99 ; pr > F =

o. o055 ) ,
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The meen of the regression estimate gross margin per

hectare is shown 'in Tab'le 7.7 below.

Table 7 .7

Mean of Regressìon Est'imate Gross Margìn per
Hectare of Each Crop Mode'l and Live Model

CROP MODEL

Ri ce-Ri ce-Corn

Ri ce-Ri ce-Mì xedCrop

Ri ce-R'ice-Peanuts

R i ce-R'i ce-Soybean

MEA.tl

WITH
LIVESTOCK

2747.37

2653.46

2406 .00

?Ãaa ac

WITHOUT
LIVESTOCK.

2569.30

c2Áa A^

2505.91

c10a ÁA

2297.68

MEAN

2569. 30

2591.13

,EAO ÃQ

2234.54

Tab'le 7 .7 above shols that the regress'ion esti mate

gross margin of crop model Rice-Rjce Peanuts is higher

than the others. (As before farmers with 'l i.¡estock ha./e

regressìon estimate gross margin sìgnifìcant'ly higher than

farmers without I ivestock). The use of expected prices

rather than actual ones for 1 990 has not substanti a1 1 y

changed the sìgn'ificance of the results. Using actua'l

prìces, farmers who grew peanuts uJere clearly better-off
than those r.rho g rew so¡,beans . A'l though the expected p r i ce

of peanuts wes lower than the actual price and that of

soybeans hi gher, neverthe'less on thi s anal ysi s, f armers r+ho

chose to pl ant peanuts for 1 990 woul d have had a

significantly hìgher expected gross margìn than for those

who chose soybeans.
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The difference between the gross margìns based on the

'chartist'and the regress'ion estimates of lggo price was

not great, showing that the results do not appear to be

sens'iti ve to the method used for pred ì cti ng the 1 990

prices.

The d'if ference i n gross marg'ins ( both actual and

predi cted ) betr,leen f armers growì ng soybeans and those

growìng peanuts is quite marked. We shal'l for this analysìs

ì gnore the f our f armers grouri ng ri ce-r'ice-corn ( too smal I a

sampl e for comparat'ive purposes ) and the ZB growì ng r j ce-

rice-m'ixed crops ( because of the d'if f i cul ty i n i nterpretì ng

the di verse nature of the mi xed crops and thei r vary.ing

percentage ) . The average actua'l gross margì n per hectare

for the 39 f armers growi ng rice-r'ice-peanuts i n thousand

Rupi ah was 2,299 per hectare and for the SO grow.ing ri ce-

rice-soybeans was on'ly 1,817 per hectare. The mean

d'if f erence uJes 482 per hectare. The 95 % conf i dence 1 i m'its

for the di fference are 260 to 7 1 0 per hectare. Those

groul j ng peanuts ga'ined an average 26.6 % h.igher gross

margin per hectare (eO % for those with livestock, ZB % for
those wjthou+-) than those grouring soybeans. considerjng
that almost half of the gross margìn comes from the two

rice crops, th'is impl ìes that the increase in gross margìn

€ar naanr¡'Þo ^\rÀF ê^rrl^^-^^ .i^ {alô^ ^'t^^^ +^ E^ úpvsrrvue vyEt Èv/vgqtt9 wqÈ ttt tirirv \JllrÐl= ulJ uv h.

Nor.¡ part of that difference was due to the re'lative]y
hìgh price of peanuts in lggo (and to smaller differences
f rom the'i r expected prìces of the other crops).



115

But e\,,en the expected g ross marg i ns between r i ce- r i ce-

peanut and rice-rjce soybean differed by Rp.376,000 per

hectare (using the'chartist'method) or by Rp.365,000 per

hectare (using the regression method), rvjth peanuts being

16 to 18 % h'igher. (The 95 % confodence I imits for th'is

di f ference are Rp. 140,000 to Rp.600,000, eo aga'in, the

d'ifference by any standards is 1ìke'ly to be qu'ite large).

Why are the re such 'l arge d i f f e rences between the

returns to peanuts compared rvi th soybean? Two exp'lanat'ions

probab'ly account for most of the difference.

The fi rst i s that the prì ce of peanuts has been

relat'ive1y volati'le, so there is, comparatively, somethìng

of a risk involved in grorvìng peanuts. This can be seen

over the years 1985 -1989 f rom the regression equa+-'ions of

Figure 7.3 to 7.6. Over that t'ime, the soybean and rice
pri ces r.,ere cl ose to I i near, the regressi on R2 be'ing o. 89

and O.8B respectively. However, for peanuts the R2 was 0.34

(and for corn, even 'lower, at O,2B).

For al I that, however, a rough cal cu'lati on shows that

the pri ce of peanuts woul d have to f a'l I dramati cal 1y, to

Rp.800 per kììogram, or less, before the gross margin of

grow'ing i t as the second crop f e1 I to that of soybeans.

From Tab'le 7 .4, the 'chart i st' pessi mi sti c f orecast of

peanut price was Rp.950 per ki logram, so it 'is reasonable

to suppose that even under pessimist'ic assumptions, the

gross margin of using peanuts as the second crop would be
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greater than usi ng soybeans. So price 'instabi I i ty and ri sk-

aversi on al one are not 'l i ke'ly to account for the

di fference.

The other main explanation is that the Indonesian

Government recommends the grou¡jng of soybeans as the second

crop. Thi s i s I ì kel y to be powerf ul force, not easì 'l;,

quantified. It is I ikely that those two explanations

(government advice plus risk-aversion) between them can

account for farmers' behaviour.

Th i s ana'l ysi s suggests that government pol i cy towards

the recommendation of so¡,beans as a second crop may need

modification. The prob'lem 'is that the extent that
government exhortation can affect the quantity grown is
unknown, and too great a change in government policy could

change the rel ati ve quanti t'ies of soybean and peanuts too

much. This would result in the price of peanuts goìng too

1on, and that of soybeans too high, reversìng the current
pos'ition, and sendì ng the peanut-growì ng f armers j nto great

debts and subsequent hardship.

The pol icy imp'l ications for government are to decrease

the emphasìs on soybeans as the ma'in second crop, but to do

so gradual'ly. Prices wì l'l have to be monitored caref u11;,,

part'icularly if peanut prices fal I quick'ly re'lat'ive to

soybeans.

The other mai n i mpl i cati on 'is that f armers shou'ld be

encouraged to grouJ a mixture of secondary crops.
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Diversif ication of this kind wi l'l enable farmers to
stabi 'l i se thei r i ncomes: i f peanut prices are 'lor^1, f armers

could sti'l I make a profit out of soybeans, and vice versa.

In fact, the po1 icy of de-emphasising soybeans and the

po'l icy of diversifying risk could be combi ined, because

recommendatjons to diversify are ljkely automatically to
de-emphasise soybeans to some degree. Such a policy change

would also be less 'l ìkely to lead to income instabìlity
than other changes, because the act of diversifying is
I i l,.ely to create more stabl e i ncomes.

One further caution is necessary. The st,udy relates to
Lombok, and for reasons of differences in so'i le, cl ìmate,

cropping patterns etc. may not translate exactly to the

whole of Indonesia.

ï
ll



CHAPTEFÈ EIGHT

MANURING

Thi s chapter wi I 1 di scuss manuri ng ì n sì x samp'led

vi I I ages. We sha'l 'l exami ne the amount of manure used as

organì c ferti I i zer by farmers, the probl ems i n usì ng

manure, the benefits and value of manure.

Manure i s the organi c f erti I i zer whi ch 'is the waste

of 'l ivestock. Manure consists of two components, solìd
matter and 'l ì quì d matter or sl urry.

The amount of manure whi ch was used annual 'ly by

f armers 'in the trso sampl ed vi I I ages i n West Lombok f or

thei r crops 'is approximately 335.9O k'i 'lograms per hectare

(Table 5.19). This is only 1.8 percent of manure

production among samp'led farmers. On1y these two of the six
sampled vi'l lages in Lombok used manure at a'l 'l .

In Centra'l and East Lombok, ho respondents whatsoever used

manure as fertilizer for their food crop (see Append'ix B).

The reason why farmers used a very smal I amount of

menure as organic fertilizer, is that manure has a very

sma'l I amount of nutri ent content per ki 'logram when

compared u¿i th the i norgani c f erti 'l i zer used. So f armers

must use much more manure to get the same amount of

nutrient content as i norgani c f ert'i 'l i zer ( the cal cul at'ion
js shown in chapter 8). Therefore, manure is bu'lky to
transport f rom stable to the f ieìd.



119

rn order to preserve manure i n the stabì e, .it i s

necessary for the floor to be covered with a bedding of
soft resilient material such as rice straw, so that the
cattle may stand or lie down comfortably. This kind of
bedding rvil'l also help to absorb liquìd matter (slurry).
Thus the slurry consìetency changes to a semi-so'l id unti l
jt becomes a st,ackable solid (Grundey, lggO).

Accord'ing to stati sti k peternakan ( 1989 ) , the annual
production of waste or manure is approximately 6.6 tonnes
per head of cattle and 7.3 tonnes per head of buffalo.
Furthermore, Setyamìdjaja (1996) added that the manure

production per year of horse is 6.b tonnes per head, 0.6

0.9 tonne per head of goat / sheep, and 1.4 tonnes per head

of pig.

Leaver ( 1 9gB ) concl uded that a cow typi ca1 1 y

defaecates 10 1s times during the day. rf we used an

average of 12 times per day, that means a cor{ will
def aecate eve ry two hcu rs and p roduce app rox .i mate I y 1 . s

ki'lograms per time. This meane that weekìy manure produced

- 7 (days) x 12 (times) x 1.S k'i 'logrems = 126 ki'lograms.

8.1 Passive and active manuring

Thora âFô tr^ra r¡râ\rô nf + Fâh^Á^-+.'i - ! - !r- -frqje vr er qtrù}JLrf .vtttu iltclt¡uf g Lu Lllg

field. rf manure is produced in a stabre and then

del i berate'ly pl aced on the f i e1ds, r{re shal I ca] 1 thi s
"active manuring".
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Otherr.lise, urhen animals are graz'ing in the field and

deposi t thei r manure there, uJe shal'l cal 1 thi s process

"passive manuring". This cannot be done to any extent when

f armers grow +-hree crops i n a year.

Passi ve manurì ng can 9n'ly occur durì ng f al I ot+ peri ods,

but these are very I imited 'in duration in this vi l'lage

situat'ion. Given that catt'le 'in the field he..,e to be

mi nded, wê consj der that ei ght hours per week i s a

reasonable estimate of +-he time they could be in the fie]d.

This is less than 5 per cent of the time (e hours out of

168 hours in a week) and then only may occur durìng about 6

fallow weeks in a year. Thus passìve manuring would put

onl y about ha'lf a per cent of al I manure produced on the

f ie'lds. Therefore a del'iberate po1 icy of active manuring is

necessary to manure the fields to any extent.

B-2- The Characteristics of Manure

,Accordì ng to Buckman, êt a'l . ( 1982 ) characteri sti cs of

manure are:

( 1 ) H'igh moi sture content

The moisture content of manure

percent, dependìng on whether ìt
ranges between 50 and 80

i s ol d or neuJ.
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(2) Ì.lutrients easily lost
The plant nutrients in the manure are very easì1y 1ost,

whether as a gas or by leach.ing into the ground.

(3) Low in nutrient content compared with artificial
ferti I i zer

Each ton of cattle manure contains 6 ki lograms

Nitrogen, 11.5 kilograms pz ob, and 4.5 kilograms K2 o. rn

comparison, the nutrient content of artificial ferti I izer
is, Urea, 46 percent Nitrogen; Triple Super phosphate

(TSP). 46 percent P2 05; and potassium Chloride (KCl), 49

percent K2 o. rt 'is c'lear that the nutri ent content of
manure i s 'lower than arti f i ci al f ert.i I .izer.

(4) Unbalanced nutrient content

In the soi'l P2 05 (phosphate acjd) is usual'ly not

avai Iable in sufficient quantìty, and also the phosphor us

wh'ich i s 'in ferti I i zer wi I 'l be absorbed by the soi 'l .

Therefore, compound ì norgani c fertì'l i zer shou'ld contai n

more P2 05 than N i trogen and Kz o. usual ]y , the compos i ti on

of nutr j ents ( ¡¡ P2 os Kz o) i n the compound f erti I .izer

is, 1 - 1 - 1, 1 - 2 1, and / or 1 - 3 1; r,rhi'le,

accordì ng to Buckman et al ( 1 992 ) , the composi ti on of
nutrients in manure is S - 1 - S.
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8.3. The Content of Nutrients in Manure

The content of nutrients in manure depends on the

ki nd of I 'ivestock, as ìs shown i n Tabl e 8. 1 .

The data i n Tab'le B. 1 be'low shor.r that the content of

Nitrogen and R2 O in slurry is higher than in solid

manure; conversely the content of P2 05 (except cattle) is
'lower. (ft seems that Setyam'idjaja might ha.,,e included a

typing error in P2 05 content for slurry for cattle).

Table 8.1

The Nutrien+- Content of Manure

tT\/trqTñn¡l THE CONTENT OF I.IUTRIENT AND WATER (X)

f.l P2 05 vc rì WATER

1. HORSE
solid
s'lurry

BUFFA.LO
so] 'id
sl urry

4. GOA.T
solid
si urry

5. SHEEP
solid
sl urry

6. PIG
so] 'id
s1 urry

CHICKEN
sol i d+
s'lurry

CATTLE
scl i d 0.40
slurry 1.00

0. 55
1 .40

0.60
1 .00

0.60
1 .50

0.75
1 .35

n aÃ

o.40

1 .00

0.30
rì 

^c

0. 30
0.15

o.20
0.50

0. 30
0.13

0.50
ônÃ

0. 35
0. 10

0.40
1.60

o. 34
1 .50

0. 10
1 .50

0.17
1 .80

0.45
2.10

0.40
o .45

75
90

c

a

85
92

85
92

60
85

60
85

BO
97

7

Sources: Setyam'idjaja ( 1986 ) .

0.80 0.40 55
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8.4 Benefjts of Manurìng

sunar'l im et a'l (1989) in the'i r experiment concluded that
applying 20 tonnes per hectare of manure on Soybean

increased pìant dry vreìght, total Nitrogen, nodu'le

number, number of f i'l led pods and gra'in yie'ld (Table 9.2)

Table 8.2

The Influence of Manure on Soybean growth

Variables The Amount of Manure (t-/ha)

0 2^

p'l ant dry we i ght

(sr / pl ant ) wap)x
wap)*

(o
(e

cce
6.29

3.17
7 .58

0.110

36 .40

22.10

IL)J¿+

tota'l N i trogen

(sr/p]ant)

nodule number/p1ant

number of

filled pod / plant
ano4n r¡ìa1¡.1 lV^ ll^^\
Yr qrrl, ietv \t\v/ttq/t

0.076

,a nn

14.30

{ Eêôr v\r!)

* wap : weeks after planting
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Tabie 8.2 above shows that the use of 20 tonnes of manure

as f erti 'l i zer on soybean i ncreased yì el d 1 31 ki I ograms per

hectare. If the soybean price was Rp.802 per k'i logram ( its
price in 199O), that means the manure would have

contri buted an add i ti onal revenue of 1 3 1 x Rp. 802 =

Rp.105 062. This works out at Rp.5253 per tonne, oF Rp.5.25

per kilogram of manure.

8.5. The Money Value of Manure

Based on the nutrient contents, the comparison of the

val ue of manure ( organi c f erti 1 i zer ) and 'inorganì c

fertilizers (Ur^ea, T.S.P., and KCl), is as foì lours:

(1) The nutrient

N ì trogen ( l.l )

P2 05

K20

of manure

k i 'l ograms / Tonne ;

k'i lograms / Tonne;

kilograms / Tonne.

content

6.0

11.5

t1 R

(2) The annual nutrient content of the manure from one

head of cattle:

N'itrogen

P2 05

K20

(N) : 6,6

: 6.6

: 6.6

x 6,0 kgs

x 11.5 kgs

x 4.5 kgs

= 39.6 kgs / Year;

7ÃqLne/Yaar.
- , v . ¿ r\i'v t t vst t

29 .7 kgs / Year.
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Si nce N'itrogen gas I oss i s 1O percent, the annual

content of N'itrogen in manure is 39.6 kgs 3.96 kgs = 35.6

kgs /Year.

( 3 ) The annua'l amount and va]ue of ì norgani c ferti I i zers

used for Rice-Rìce-Soybean (Based on Recommendation)

Urea (¿O % N) : 625 kgs = 287.50 kgs N - Rp.112500.

TSP (46%P2 05 ) : 3O0 kgs = 1 38 kgs P2 05= Rp. 63000.

KCI (49 %R2 O) : 150 kgs = 73.5 kgs R2 O- Rp. 31500.

TOTAL = Rp.207000.

(4) The annual ./al ue of the Manure f rom one head of

cattl e:

Nìtrogen =(35.64/287.50) x Rp.1125OO - Rp.13946.09

P2 05 = (75.9/138) x Rp.63oo0 - Rp.34650.00

K2 O -- (29.7 /73.5O) x Rp.31500 - Rp.127?8.57

(5) The value of cattle manure per Tonne

Nìtrogen (l'l) = Rp. 2113.04 / Tonne;

P2 05 = Rp. 5250.00 / Tonne;

K2 O =Rp.1928.57 / Tonne.

TOTAL = Rp. 9291.61 / Tonne.

or the value of manure = Rp.9.29 / K.g.

In other words, one Tonne of manure i s mathemat'ica1 1y

equal / equ'ival ent to : Urea 12 . 69 kgs; TSP 25.00 kgs; and

KCL 9.18 kgs. Based on the prices of these chemicals, the
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'impf ied value of manure is Rp.9.3 per k'i 'logram. This

corresponds close'l;, r+'ith the price of manure in Java, of
between 10 and 20 rup'iah per k'i 'logram. The imp'l ied value

does not take into account any other ìngredients or the

contri but'ion of manure to soi I structure. Accordi ng to
sunar'l im's analysis 'in chapter 9.4 above, the manure r.¡ould

be .''alued at about Rp.5.25 per k'i logram, someurhat'lor+er

than Rp.9.3 according to this section.

I 6 The

and

Relationshìp between Distance of Stable from Field
Appljcation of Manure

We need to consider whether the low volume of manure

added to secondary crops r^Jas due to transportatìon costs to
t,he f ield.

The amount of manure r^lhich is used by the farmer for his
secondary crop sholed no si gn'if icant relationship to the

distance of the store of manure to the nearest field of the

f armer. To i nvest'igate the possi bi'l i ty that the manure was

not used because of thejmplic'it cost of transporting it to
more distant fields we examjne the vil'leges sur-.leyed. We

have I ooked to see whether more manure rAJas spread by

farmers r+hose nearest fi e1 d was cl osest to the cattl e

stab'les. The data on this d'istance wes not co'l lected

di rectl y i n the survey, but the author knols the vi I 'lages

wel l, and has been able to estimate the re1ative distances
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aì 'l f armers u¡i th what 'is hoped 'is reasonabl e accu racy .

re'lationship betu¿een distance of nearest field

appl ication cf manure is shown 'in Appendix C.

scatterp'lot of the poìnts, js g'i.ren in Figure 8.1.

As can be seen in the figure, and is confirmed in

regressi on equat'ion Y = 564.97 + 0.3025 ,X and R2 = O. OO4,

there i s no apparent re I atì onsh'ip between these vari abl es.

Thus, even allowìng for the subjective nature of the data,

it seems that the euantit;, of manure spread on the fjeld
does not Cepend on the distance of transporting it.

The reasong for manure no+-

appear therefore to be primarily

ones, otr re'lated to the cost and

and spreadì ng.

be'ing used to any extent

social or informat'ional

inconvenience of storage

8.7. Manure Storage

Accordi ng to Buckman et al . ( 1 982 ) , the ways of the

manure storage, are:

( 1 ) Storage

The farmer

protect the

must be used.

in a pile

often stores the manure

from leaching, a

open place. To

concrete floor

ln an

'l arra'lmanure
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(2) Store i n a tank or box

Farmers in Europe usually store the manure in a concrete

tank or box. But in Lombok, this is not common because the

cattle stable is very cìose to the farmer's house; and

also the farmer has a sma'l l. sjzed yard.

(3) Covered Stable

The farmer stores manure ìn

that the nutrient losses can

a covered stable. Buckman said

be minimìzed in this way.

Additìona1'l y, Setyam'idjaja

are tulo ways of manure storage.

(1986) mentioned that there

They are

1 ) . M'ixed-storage,

waste) are mixed in

gaseous loss either

where the sol i d and

one place as a postal,

as NH3 or as N gas.

slurry ( I iquid

This way causes

2) . Separated-storage, where the sol i d and s'lurry are

stored in different places.

2 . a So'l 'i d manu re storage

Solid manure is better stored 'in a place which has a
concrete floor and walls, and is covered. The floor size is
approximately 3 x 5 metres per head of cattle. The way of
storage is, as follows:

The manure is mixed to become homogeneous;
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It is spread on the floor, and stepped on to be

compacted. Th'is way uri'l 'l minimize l.l loss, and wil'l

keep the moisture jn the manure;

The surf ace of the manure must be covered by soi I , to

protect i t f rom moi sture and sun'l i ght.

2. b. S1 urry storage

The storage of slurr¡, uses a concrete tank or box; 'it

is approx'imately 2 x 3 metres per head of catt'le. The tank

or box must be covered closely to prevent 'losses of NH3.

Grundey ( 1 980 ) sai d that there are three pri nci pal

routes by which plant nutrients are lost from farmyarC

manure, namel y by 'leach'ing, I oss of gases and seepage of
'l iqu'id.

(1) Leaching

If enough rai n f al 'ls onto the manure the nutri ents

wi i I be 'lost i nto t-he ground. The amount of such I oss

vari es wi th rai nf a1 1 , exposure to r.li nd, the storage

arrangements and length of time in t-he store.

(2) Gaseous

In this
either as

gâe, whi'le

I oss

way about 10 percent of

Ì.lH3 produced by parti aì

manure in a compacted heap

Nitrogen is lost

decomposition or as N

loses little gas.
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'l iquids(3) Seepage

or the gravy,

from wjthin the heap

Grundey ( 1 9BO ) al so noted that Dutch ì nvestì gatì ons

into this admìttedly difficujt problem put Nitrogen losses

at about 20 percent, phosphate at s percent or just over,

and potash at 35 percent over the winter storage per.iod. on

the other hand, other researchers have trjed to investigate
the amounts of l.litrogen loss jn practicaì ly sized stores
w'ith very varying results. Reports are avai'lable show.ing

losses from as little as s percent to over 6.s percent.

Furthermore, Nitrogen is lost as a gas; the amount

depend'i ng on :

the length of storage period;

the type of material put in the store, in turn
affected by the 'l ivestock concerned and their p'lane

of feeding;

the weather; ma'in1y a temperature ef fect, l ess l oss

in cojd weather;

the expoeure of the store, whìch is 'l .inked to the

weather effect.

This problem faces the practis'ing farmer who wants to
det'ermi ne the f erti I 'i zer val ue of h i s store before

calcu'lating how much to spread per hectare. By th'is means,

the thinking farmer wi I I reduce his artif icia'l Nitrogen to
save money and also avoid usìng excessive Nitrogen on the

crop.

is the loss of

into the ground.
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8.8 Storage and Spreading Costs

The storage of manure is still a problem to the

farmer, partì cul ar'ly for smal 'l f armere who do not have

enough room. The storage of menure near the farmer's pìace

wi I I pol ì ute the env'i ronment.

Let us est'imate roughly the cost of storage of manure.

We sha'l 'l ignore 'ìabour costs entirely to begin with. A.

covered shed of dimension 4 metres x 2 metres, and Z.E

metres hi gh, coul d store approx'imatel y 20 tonnes of manure.

The shed wou'ld requ'i re a concrete f 'loor ( last'ing ZO years),

at an estjmated cost of Rp.50,OOO. The construction of

brick walls and e waterproof roof is estimated to cost a

further Rp.150,000, but would need to be replaceC every

f i ve years. The approx j mate annual cost of storage u¡ou'ld be

of the order of Rp.40,000 (1 /5 of Rp. 1 SO, OOO + 1 /ZO of

Rp.50, O00 + i nterest on 'ini t'ial I oan ) .

At Rp.5,250 per tonne (i.e. the lower fìgure of
Rp.5.25 per kì logram) , the amount stored u¡oul d have a val ue

of Rp. 105,000 . A.t Rp. -o .3 per kì l ogram the ya]ue stored

would be Rp.180,000. (Current'ly, when manure is I ittle
used, a f armer i ntent on manuri ng a secondary crop cou'ld

probably obtain enough fresh manure from droppìngs in the

vicinity of the vi'l 1âgê, and so not he',,e to store it.
However, if manure were to be w'ide1y used, th'is wou'ld not

be possi b'le, and storage costs woul d need to be

calculated).
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Thus, i gnorì ng the 'labour costs of putti ng the manure

i nto storage, t-akì ng i t out, transporti ng i t to the f i e'ld

and spreading it, the cost of storage would be a relatively
smal 'l amount compared wi th of the val ue of the manure to
the farmer. on top of this, however, a farmer not only
has to transport manure to the fields but also spread it.
To remove, transport and spread zo tonnes on one hectare

as part of cu]tivation is estimated to take 10 person days.

At a 'labour cost of Rp.2, OOO per day, i t r.roul d cost
Rp.20,000 to do this. Added to the cost of storage, the
total cost of uti 'l i z ì ng the manure i s esti mated to be

\,Rp.60\000 per 20 tonnes. The cost of putting manure in
storage is estimated to be zero, âs it r+ou'rd simpìy be an

extra dai 1 y chore. However, i f the cost of putti ng the

manure i nto store i s i ncl uded at ordi nary r.Jage rates, a

cost of Rp.10,0oo per year is estjmated, over and above the
cost of sweepi ng i t away. rn total , the f u'l 1 cost of
manure, i n terms of both materì al coste and i mputed 'labour

costs, 'is thus Rp. 70, OOO per year.

The above analysjs assumes that the storage of manure

consists of puttìng it in the shed til'l the shed is full to
the roof, leaving it ti11 it is needed, then emptying the
shed once per year. rf secondary crops are used at
different times of the year (eg.some fierds use rice-
soybean-rice, and others, rice-rice-soybean) then it would

be possible to fi1l and empty a store twice annual1y. This
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'labour cost of storage ) ,

Rp.50,000 per 20 tonnes.
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storage cost

so the total

(though not

cost would

the

be

8.8. 1 Summary

Annual cost of storage of ?O tonnes

manure

Benefit at implied vajue of Rp.S.?S/ke

Benef it at 'imp1 i ed va'lue of Rp. 9 . S/ke

Labour cost of storing cf 2A tonnes

(putting it in and removìng it).... 1O,OOO

Labour cost of removing, transportation
and spreadìng 20 tonnes

(1)
Fi'l led
once

per year
Rp.

70,000

1 05,000

1 86,000

(2)
Fi I led
twi ce

per yeal
Rp.

50, oo0

40,000 20, o00

1 0,0o0

20,000 20,000

From the cost-benefit analys'is of manure use, it is
concluded that the value of 20 tonnes of menure net of the
costs of storing, transporting anrl spreadìng it on one

hectare, is between Rp 35,OOO and Rp.135,OOO, oh average

say Rp.85,0O0. For a farmer owning O.40 hectare, the

benefit would be on average Rp.34,OOO per year (between

Rp. 1 4,000 and Rp.54,000 ) , compared wi th an i ncome of
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Rp. 2 ,000, OO0 per year. That i s, the f armer's 'income wou'ld

increase by about 1.7 percent per year (between 0.7 and 2.7

percent) as a result of utilizìng manure more fully.
The polìcy ìmp'l ication is that Government authorities

shoul d 'look more cl ose'ly at the potenti al f or usi ng natura'l

manures more fu'l 1y. The costi ng for storage and spreadi ng

shoul d be done more ri gorousl y, and i f the sums sti'l 'l

remaìn sìgnìficantly posit'ive, greater emphas'is on

extensi on work, for appl i cati ons for credì t, etc. shou'ld

be pì aced on the encouragement of natural manuri ng by

farmers.

8.9. Timing Problem of Manuring

The other problem is one of timing. The variety
of rice which is grown by farmers is a High Yield Variety
(HYV), which has a short growth period. This varie+-y needs

a large burst of N at a particular time. N is slor.r-release

in manure. Thus rice wil'l need ìnorganic fertil'izer.
Manure is therefore only useful for secondary crops.

g.1O Soil structure improvement

One of benef its of using manure as fertiIizelis to

improve soil structure. It is not useful to do thjs for
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rice because it needs a'lct of water, so so'i I is stil'l
f 'loodì ng duri ng ri ce grow'ing. However, manure i s very

usef u'l f or the secondary crop af ter ri ce. On soi I r.rh j ch

has e good structure, manure can be spread on the field at

the time of so'i I cultivat'ion of the secondary crcp

d'irectly But on heavy soj I such as fertisol , the farmer

may pe rhaps put manu re j nto the ri ce cyc.'l e because i t i s

more eas'i I y i ncorporated i nto the so'i 'l then. There i s a

trade-of f between ease of app'l i cat i on and the I oss of
nutri ents due to i ts earl y appl i cati on.

8.11. The Application of Manure

Accordì ng to Buson ( 1 981 ) anìmal manures ere

cons'idered as a source of pol lution to be purif ied. The

most ef fecti ve and the most economi c r./ay of deaf ing wi th

thi s probl em 'is i ts recycl i ng i n agricul ture through

spreading on soi I .

Buckman et a'l ( 1982 ) advi sed that manure shoul d be

uti'l ized as soon as possible. This r.Jay minimizes the time

and 'labour of fertì f iz'ing, and also minimizes leaching

of p'l ant nutn i ents .

For annua'l crops such as rice, corn, eo¡,bean, peanut,

the manure is usually spread on the soì I epproximateìy 1 to
2 weeks before planting or at the tjme of sojl cultivation
( Set¡,3¡¡i dj aj a, 1 986 ) .
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8.12. Extra Benefits

Beside the economical benefjts as mentioned above,

utilìzing the uraste of livestock as fert'i 'l izer means

purìfyìng the poì lution, in other words, creatìng an

envi ronmental conservatì on, and a'lso i t can be used to
bui ld up the soi I .

8.13 Overview

Manure may be of moderate or occasionaì 1y sjgni f i cant

benefit to the farmer. rts value per kìlogram is lor+. A.n

estimate of its value implied by its nutlients is Rp.9 per

kilogram, while from the study of its effect on soybean

production is onìy Rp.5.3 per k'i logram. rn the presence of
widespread use of inorganic fertilizer, it js of no use for
rice production, and ìts benefits must be weighed against

its bu'lkiness and storage costs. rt is est'imated that the

appl i cati on of stored manure to secondary crops wou'ld

increase farmers' income by between 0.7 and p.7 percent per

year.
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IMPLICATIONS AND

NINE

CONCLUSION

9.1 Introduction

Thì s stud¡, has I ooked at a number of aspects of the

econom'ics of two v'i l'lages in west Lombok (Gunung sar j and

Pen'imbung). The sampled vi I lages are typica] of vi'l 'tages in

that part of Indonesia. The income of .,,i l'lages 'is derived

mostly f rom farmìng. About 90 percent of the househo]ds are

Þri mari ì y, farmers, 8 percent are merchants, 1 . S percent

shopkeepers and 0.5 percent others. The maì n farmì ng

acti.¡i ty cons'ists of the growi ng of crops. On i rrì gated

low'land, three crops are grown per year, typìca't ly two of
ri ce and one of a secondary crop ( corn, soybean and

peanuts). There are 92.150 hectare in Gunung Sari and

152.165 hectare 'in Penimbung of th'is sort of 'land. On

uni rri gated upì and, one crop i s grown per year, usual 'ly

casseva. There are 1 25.000 hectare i n Gunung sari and

459.590 hectare in Penimbung of this sort of land. The

average size cf hold'ing is o.406 hectare 'in Gunung sari and

O.47 2 hectare in Penimbung.

The richer farmers also ou¡n cattle, which ere used to
cu I ti vate the f i eì ds, f or meat on rare ( and usual 'l y

ceremon'ia1 ) occasi ons, and i mportantl y, as e store of
.¡alue. Prior to 'independence in 1945 there were no banks
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serving the villâgê, and the primary store of value r^ras in
the form of I ivestock. The tradition is sti I I largely
mai ntai ned.

The aim of this study has been to see how 'improvements

can be made to the we'lfare of the people of these villages.
rn part'icul ar, i t has been hoped to see whether gaì ns can

be made i n the greater i ntegrati on of crop f arm'ing wi th

livestock farmìng. But it has also been the aim to rook at
the whole farming enterprise, to see where improvements can

be made.

9.2 Fi nd'ings

The fo1 'lowing main f indings have been made.

( 1 ) Farmers with l'ivestock have s'ignif icantly higher gross

margins than those without.

At f i rst g'lance, thi s woul d appear to suggest that there
are gai ns through i ntegratì on of I i vestock f arm'ing r.ri th
cropp'i ng . However , f armers wi th I i vestock pay as much or
more for soi I cult'ivation as those without 'l ivestock, so

there is no saving by ind'ividual farmers through the

i ntegrati on of I ì vestock and croppi ng. Furthermore, very

1 ìttle manure is used ( less than 2 percent of that
ava'i l abl e per annum) on crops, a]though most of the manure

used is by farmers with'l ivestock. what is apparent is that
the total i nputs of f armers wi th 'l i vestock are



sign'ificantly

higher). It is

difference in

with and those

capì tal .

140

higher than those ulithout (14 percent

therefore inferred that the reason for the

gross margin of 14.5 percent between those

without 'l ivestock is due ma'inly to a lack of

(2) The gross marg ì n of f armers grow'i ng peanuts i n 1 990

rAJas over 25 percent hi gher than that of farmers growi ng

soybeans as the secondary crop. Given that of the total

receipts from cropping, some 40 percent or more is due to

the two ri ce crops and near'ly 60 percent due to the

secondary crop, it is clear that for the secondary crop

alone, the gross margin of peanuts was almost 50 percent

higher than that of soybeans.

One innovative aspect of this thesis has been to

examine rrrhether th'is was due to the high peanut prices of

1990. By exam'ining the prìces from 1985 to 1989, a price

for all major crops was predicted for 1990. Since farmers

make thei r p'lanting dec'isions on the basis of predicted

prices rather than actuaj ones, it was felt to be important

to examine whether the expected gross marg'ins based on the

predicted prices st'i I I shor+ed a difference between the

peanut growers and the soybean growers. Aì though the

difference was no longer so great (down from 26% , to

between 1 6% and 18%) , peanut growì ng was sti I 1

sìgnificant'ìy more profitable (on an expected basis) than

soybean farmìng. The reasons for this discrepancy are
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a combination of risk aversion (peanut prices

more variable than those of soybeans) and

encouragement of soybean plantìng.

( 3 ) ,A case has been made f or encourag i ng the use of
natura] manures. The benef i ts of suppl ement'ing ì norgani c

f erti I i zers wi th organ'ic ones have been exam'ined caref u'l 'ly.

Two ways of putting an impf icit va]ue on manure have been

used, giv'ing .¿alues of Rp.5.25 and Rp.9.3 per ki ìogram,

compared with a se]lìng price on Java of Rp.10 to Rp.20 per

kì'logram. Against this are placed considerable costs of
storing , transport'ing and spread'ing the manure, as ure'r r as

the disadvantage of manure not being able to be used on

rice, which needs quick- release nìtrogen. r.revertheìess,

the research done points to the poss'ibi] ity of some modest

gaìns (of about 0.7 t0 2.7 percent of income) to be made by

ìncreasing efforts to store and use more manure than is
currently the case.

(4) No relationship was fcund to exist between the level
of formal education and the farmer's level of economic

performance. Thi s cou'ld have been for several reasons.

The first is due to the way information was recordec about

f arm'ing househol ds. The 'farmer' was i nvar j ab]y the o'ldest

workìng-age ma]e in the household, except for ty¡o

househol ds headed by women. such ol der men are 1 ì ke'ly to
have low forma'l education. Their sons who remained in the
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.,,i'l 'lage were not treated as farmers, but as helpers, and it
is not clear whether decisions affectìng the profitabìlity

of the enterprise wou'ld be made in conjunctjon with these

bette r- educated younge r men . That i s , dec i s'i ons made on

farms headed by uneducated farmers might have been made or

influenced by their better educated sons.

The other expl anati on for the

between education and gross margin

i nformal educat'ional system,

agrì cul tural extensi on system,

the formal system.

I ack of a relationshi p

per hectare is that the

parti cu ì ar 1 ;, the

fil'l the gaps left by

(5) A case has been made for ìncreasìng the quantities of

protein crops by decreasìng the secondary starch crops such

as cassava and sweet potato, and replacing those crops by

higher outputs of rice.

9.3 Policy Implications

(1) As a lack of capìtal amongst pcorer farmers appears to

be a major cause of low product-'ir,,it)¡, further extension of

rural credit schemes special ly aimed af, farmers r^¡'ith the

smallest amounts of 'land, or who are 'land'less, shouìd be

investigated and pì loted. This could gìve rise to e

dramati c 'improvement i n producti vi ty.
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(2) Government encouragement of soybeans as a secondary

crop shou'ld be reviewed careful ly. consideration should

be given to schemes of encouraging diversìty of secondary

cropping. This would have two effects: .it r.rould help to
stabilise incomes, but it wou'ld also allow a gradua'l

transition to higher value.crops, notably peanuts. This
pol i cy wou'ld need careful annual mon.itorì ng, as the

increased incomes from a greater reliance on peanuts depend

crucia'l 1y on relative prices.

(3) schemes to encourage the greater use of animal manures

should be considered. This thesis has provided a framework

for conducting a cost-benefit study of the greater use of
animai manures, but further work needs to be done to
improve some of the cost estjmates.

(4) A study of the effectiveness of the agricultural
extension system is requi red, to determ'ine the extent to
which it can overcome the lack of forma'l education.

of those i mpl i cati ons, probab'ly the most i mportant, i n
order , are (2), (1), (3), and (4). Of course, they are a] I
'important, but i n terms of the ease and speed of
implementation, it would appear that the second implìcation
coul d be undertaken qui ckl y and at I i tt'le cost, f or some

potential'ly large rewards. The f i rst imp'l ication could have

even more dramati c rewards, but woul d be harder to
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implement. The th'i rd is more modest in its potent'ial

benefìts, but mey not be hard to implement, while the

fourth is a much 'longer-term project.

For the whole country, there is reason to be1 'ieve that
the second 'imp1 i cati on mey not be as benef i c'ial as i t wou'ì d

be to an individua'l farmer ulho switches from soybean to
peanuts. A. s'ingìe farmer u¡ho does so, could expect to

increase his gross margin b), about 17 percent, oF so.

However, i f the swi tch to peanuts occurs mcre wì de'l y, the

gai n to those sr.ri tch'ing to peanuts r^li I I be l argel y off set

by the loss to those al ready growìng peanuts, âs thei r
returns wi'l 1 fal I when the prìce of peanuts fal ls. There

rvill be a net positive gain in this process, but it may be

of the order of only one or two percent, on average, pêF

farmer as pari ty i n gross marg'ins i s reached.

9.4 Research Impl icatjons

Integrated Farm Management i nvolves science

discipl ines such as food crop production, I ivestock

producti on, management, economi cs ( i nc'ludi ng agri cul tural
economi cs ) , marketi ng, and others.

To suppcrt the results of this survey, it would be

benef i ci a'l to carry out f urther studi es on the

integration of food crop production and I ivestock
product'ion, whether concerning crop production itself or
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other subjects. One ìmportant study would

applied science research on how to collect and

(2)

(3)

(4)

(5)

(6)

be further
store waste

to mi n'imi zefrom livestock before it is used

the loss of nutrients.
as fertilizer

9.5 Conclusions

Th i s thes i s has shown how a systemat'i c study of the

economi c cond'it'ions of poor f armers ( sma'l I f armers ) can

point to a number of potentìa1 ìmprovements in thei r
conditions, in the areas of:

(1) ìmprovìng the access to capìta'l of the poorest

farmers.
'increasing the gross marg'ins by better crop se'lection.

hel pì ng to stabi t i se 'incomes by greater crop

d'i vers'i ty .

increas'ing the protejn crops by further phasing down

the secondary starch crops.

encourag'ing the use of animal manures on crops.

better uti 'l i zati on of agri cu'ltural extensi on servi ces

Further research i nto many of these i ssues ì s

justified. rn some cases, euch as the evaluation of costs

and benefits of anìma1 manure, many of the estimated

fìgures are not firmly based. This thesis has prov.ided a
framework into which firmer estimates can be placed.
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F'inaìly, it ehould be noted that in many reepects this
thesis has merely scratched the surface of the research

that cou'ld be done in this area. No follow up on the costs

and benefits of better seeds or of the benefits of
additional expenditure on weeding, for examp'le, have been

attempted. A1most no work has been done on the sampl ed

villages of Central and East Lombok. Nothing hae been done

on Èhe contribution of livestock to meat production, or on

the role of non farm'ing employment, and almost none on any

socia'l or socioìogicaì variables, including the role played

by women in the productive process. These items await

further reasearch efforts.
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APPENDIX 1

FARM MANAGEMENT SURVEY

QUESTIONNAIRE

Di stri ct
Sub District
Vi I lage

No.

DaÈe

Respondent:

I ten eh,IrV

I

1

TDENTITY

Ful I Name:

3. Place of birth:

5. Status respondent:

Marri ed
Si ng1 e
No 'l onge r mar r i ed

7. The family's members:

No. Relationshìps Sex Age

4. Date of birth:

2. Sex

Mal e
Femal e

6 If married,
chi ldren :

Mal e
Femal e
Total

the number of

8. The number of fami
ly's members:

Age Numbers'

M F

< 10
10- 14
1 5-39
40-50
>50

Total

M

M

M

M

M

M

M

M

M

M

1

2
3
4
5
6
7
I
I

F
F
F
F
F
F
F
F
F
F
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9. Education

Name Re I ati onsh i p Educati on

1

2
3
4
5
6
7
8
9

10.

1O. Occupation: 1 1. Incomes (per-year)

farmer
official
merchant
others

Sources Rp. A$

a.As a farmer
b.Besides as

a farmer

Total Income



II.
12.

ENTERPRISES

Farm size:

154

13. Based on condition:

Status Size(Ha) Conditions Si ze (Xa¡

Own

Tenant

a.Irrigated lowlands

b. Rai nfed I ow'lands

c.Uplands

,lÌ
Ì.
¡

Total Total

14. Crops grohrn in 1989/ 1990 (Rainy and Dry seasons)

(1).Irrigated lowlands (2).Rainfed lowlands

rice peanut .... rice peanut
corn other ....corn other
soybean foodcrops ....soybean foodcrops

(3). Uplands

rice soybean other foodcrops
corn peanut

15. Crops rotation (per-year)

a. Irriagated lowlands

b.Rainfed lowlands

c. Upl ands

16. Livestock 17. The benefits

organ'ic fertilizer
power of cultiva
ti on

others

Number's

a

b

Cattl e

Buffal I o

!

Total
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18. How did you manage your
I ivestock ?

in the stable

free on the field

20. How many kilograms of feed do you
give your I ivestock ?

19. What kind of feed
are you given ?

straw
grass
ì egumes
others

Li vestock Feed Per-day
(kg)

Per-year
(kg)

a. Cattle

b. Buffalo

-straw
-grass
- 1 egumes

-others

-straw
-grass
- I egumes
-others
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III. INTEGRATED FARMING SYSTEMS

21. Condition of lands:

-irrigated lowlands ! rainfed Iowlands ! uplands

22. In one year:

Fi rst crop :

Second crop:

Thi rd Crop :

Ri ce

Ri ce

Ri ce

Soybean

Soybean

Soybean

Peanut

Peanut

Peanut

Others

Others

Others

Corn

Corn

Corn

23. How much'labour did you use in SoiI cultjvation
activities ?

persons, ì nc'ìudi ng f ami 1y members

livestock (... cattle ; ... buffalo)

persons

24. What kind of
ferti I i zers
did you use?

25. How many kilograms of fertili
zers did you use ?

Ferti I i zers kg,/si ze
hol di ng

ks/ha

UREA
TSP
KCl
ZK
zA
Waste o. Is.
Legumes

UREA
TSP
KCI
ZK
zA
Waste of
I i vestock
ì egumes

26.

t',

If the farmer / respondent did not use waste o. 'ls.
and/or legumes ferti'li zers, give some reasons !

What system did you use
ìn your farmìng?

-Intercroppi ng

-Mixed croppìng

-Mixed farming

28. What crops :
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IV. ANALYSIS OF FART,IING ( PER-YEAR )

Ri ce ( i rri gated ! rai nfed ! up] ands )Corns Peanuts
Soybeans Others

30. Analysis

29. Crops:

Vol u-
me

Rp. ,/ea. Total
A. INPUTS

Rp A$
1 Soi I Cultivation

Labour
Li vestock

2. Seeds

3. Planting

4. Ferti I izers
UREA
TSP
KCt
ZK
zA
Waste o. ls.
Legumes

5. Fertiìizing
6. Weeds control

Pesti ci des

Sprayi ng
Other
mai ntenance

1 O. Harvesti ng

1 1 .Post harvest

7

I
9

TOTAL INPUTS

B Production /
OUTPUTS

GROSS-MARGTN (B-A)
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FARH INCOME ANALYSIS ( PEN YEAR )

Name of Respondent

Di str i ct

Farm size hectare.

ENTERPRISES hectare % area Yi eI ds
(qtlha)

Total
Gross Mar
sin (Rp. )

1. Rice

2. Soybean

3. Corn

4. Peanut

5. others

TOTAL FARM GROSS MARGIN

Fixed Costs

TOTAL FIXED COSTS

1

2

3

4

5

PROFIT / FARM INCOME

Interviewer:....
Occupation :....
Signiture 

=
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FARM SIZE DISTRIBUTION

FARM SIZE
(in hectare)

DISTRIBUTION r AREA

< .1

.1

.3

.4

.5

.75

1 .00

1 .50

2.OO

¿o

12

< .4
< .5
< .75

< 1.00

< 1.50

< 2.OO

AVERAGE REAL YIELD OF EACH DISTRICT in 1989

Di stri ct Average Real Yie'ld (qtlha)

1

2

3

4

tr

6

West Lombok

Central Lombok

East Lombok

Sumbawa

vviltPu

Bi ma

AVERAGE REAL YIELD OF PROVINCE



APPENDIX 2
The Amount of Manure Used

No
HAVE LIVESTOCK

Area Manure
Ha. kgs

DO NOT HAVE LIVESTOCK
No. Area Manure

lJa l¿aet\:,v

A.West Lombok

o
0
200
o
0
0
0
0
o
0
0
0
o
0
0
n
rl

0
n
1nô
n
n

0
0
0
0
o
0
o
o
0
n

0
0
o
0
0
0
0
n

0
0
0
0
o
o

0
o
0
500
o
0
o
100
o
o
o
o
0
200

1.
2.
3.
4.
5.
6.
7.
8.
o

10.
11.
1C

13.
14.
15.
16.
17 ,

18.
19.
)^
cl
22.
ca
CA

2^
t^
D'l
ta
2A
?^
31.
32.
e2
34.
35.
36.
37.
38.
39.
40.
41 .
42.
43.
44.
45.
46.

1 .075
2 Âñn
0. 250
1 .400
0. 185rì cc^
0. 590
0.480
0. 280
0. 300
n tan.
1 .050
0.170
o.415
o. 920
0. 500
0. 685n ,)^
0.110
o. 380
0. 300
0. 120
0. 140
o.460
o. 450
rl ?aô
0.650
0.210
o. 230
1.O75
o. 750
0.300
o.450
o.050
o. 170
o.400
0.200
0. 250
0. 200
0. 100
0. 150
0. 500
n 2Ãf'ì

1 .000
0.500
o. 500

o
2000
300
300
300
?nrì
400
500
300
o
300
600
200
2rìñ
500
300
0
200
200
500
500
400
300
500
300
500
300
200
300
rl
500
400

1.
2.
3.
4.
Ã

^7.
8.
o

10.
11.
1'
l2
14.
15.
16.
17.
18.
19.
t^
,1
22.
?2.
cÁ
28,
c^
t'l
ca
to
30.
31.
ac
33.
34.
35.
36.
37.
aa
20
44.
41 .

42.
43.
44.
45.
46.

0.400
o.470
0.170
o.400
0.400
rì 2arì
n Ãnrl
0. 930
I ?6,n

1 .000
0. 140
0.075
0. 1 '!o
0.500
0. 530
o. 650
rì tFñ
0.110
0. o80
0.070
0.300
0. 100
0.350
o.150
o.400
0. 100
ô tEn.
0.300
o. 300
o.300
0.300
o.300
o.450
o.550
o.250
0.200
o.170
0.500
0.170
o.600
0. 100
0.500
0. 500
n Ãnn
0.500
0.150
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47.
48.
49.
50.
51.
R'
53.
54.
55.
56.
57.
58.

1.OO0
0.250
o. 250
o.850
0.870
0. 500
0.850
0. 300
o.400
o. 200
o.600
o.500

o
o
0
0
0
0
800
500
o
0
250
0

47.
48.
49.
50.
51.
52.
53.
54.
RR

56.
57.
58.
59.
60.
61.
A'
63.

1.000
0.400
o.500
0.350
0.400
0. 500
o.170
0. 600
0. 350
n tÃn
0.400
0. 500n o^^
0. 500
0. 500
o. 500
0.500

n

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Tota'l : 28.365 14,25O Total: 33.970 300

The total of i ìvestock which are possessed by respondents
is 123 heads.
The production of waste or manure annual'ly 6,600 kgs per
head. This is equa'l to 123 x 6,600 kgs = 811,80O kgs-
81 1 .8 tons.
The amount of manure which are used for farm'ing= 14,SSO
kgs or 1.79 percent of manure production.
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l.lo.
HAVE LIVESTOCK

Area Manure
Ha. kgs

DO NOT HAVE LIVESTOCK
No. A.rea Manu re

Ha. kgs

B. Central Lombok

1.
)
?

4.
5.
6.
7.
a
o

10.
11.
't,
13.
14.
15.
16.
17.
18.
19.
20.
tl
?2.
92
Cll

2^
,A
D-l
ta
2a
?n
31.
et
a2
34.
35.
QA

37.
QA

39.
40.
41 .

42.
43.
44.
45.
46.
47.

2.O00
0.750
1 .000
1 .000
3.000
2.000
o.500
, nnn
o. 600
0. 500
5.000
1 .000
0. 500
0. 500
1 .000n Ã,rìô

1 .000
ô Ãnn
o.500
1 .000
1 .000
0. 500
0. 500
1.O00
0. 500
I Ãrìn
0. 500
1 5 .000
1 5 .000
8. O00
1.O00
0. 750
o. 200
3.000
4. O00
rl 7Ãn
4.000
t f'ìnn
0. 700
0. 500
1 .200
1.O00
2.500
1 .300
0.500
2.000
3. O00

0
0
n

0
0
n

0
0
0
0
0
rl

0
0
0
0
0
fì
n

0
0
0
0
0
11

't

2.
?

4.
5.
6.
7.
B.
9.
10
11

0
0
0
0
0
0
0
0
o
n
n

0
0
o
0
rl
0
0
0
0
0
0
o
0
0
o
0
0
o
0
0
o
0
0
0
n

0
0
0
ñ

0
0
0
0
0
11

fì

1'
13.
14.
15.
16.
17.
18.
19.
t^
c.l
22.
ta
t,/t
2F

7 .500
0. 500
1 .000
1 .000
0. 500
1 .000
0. 500
1 .000
0.800
rì t Ãfì

1 .000
1 .000
0.250
0. 500
0.500
0.500
n 7Ã,rl
.t 7Ãñ
1 .000
2 .000
2.O00
4.000
4.000
8.000
6. 500
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48.
49.
50.
51.
trt
53.
54.
55.
trA

57.
ta
59.
60.
61.
Rt
63.
64.

1.O00
0.500
o. 250
1 .500
1 .500
2. OOO
2.000
0. 500
0. 500
0.500
0. 500
o. 500
1 .000
0. 500
1 .000
1.O00
0.800

0
0
0
0
o
o
0
0
0
0
0
0
0
0
0
0
0

Total: 1 13.800 0 Total : 47.800 0

The total of
is 219 heads.

livestock rvhich ere possessed by respondents

The production of waste or manure annuaìly = 219 x 6,600
kgs = 1,445,400 kgs.

The amount of manure whjch are used for farmìng = e kg.
or 0 percent of manure productìon.
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No.
H.qVE LIVESTOCK

Area Manure
Ha. kgs

DO NOT HAVE LIVESTOCK
l.lo. .Area Manure

lla. kgs

C. East Lombok

1.
)
?

4.
5.
A

7.
çt

o

10.
11.
1C

13.
14.
15.
1A

17.
1A

19.
2^
c1
)c
2Q

24.
tÊ,
)A
t'l
ta
ta
2n
31.
ac
33.
QA

?Ã
2^
37.
QA

20
40.
41 .
A'
43.
44.
45.
AA

47.

0.400
n cRn'
0. 400
0. 400
0. 500
0. 500
0. 600
ñ )8.^

0.250
n Ãnn
0. 350
0. 250
n Ãrìn
n rÊ,^
0. 750
rì c^^
0.200
n ?Ãn
0. 300
0. 450
n )8,^
n 2Ãñ
1 .000
0.450
0.250
0. 500
0.250
4. O00
0. 250
0. 120
0.520
? Ãnrl
5 .000
'l rìnn
0. 150
n ?nrl
0.750
n 2nn
0. 300
0.400
0.300
0.500
o. 500
0.800
n lÃ^
0. 250
0. 350

1.
2.
3.
4.
5.
^7.
8.
9.
10.
'l ,l

12.
't2
14.
15.
16.
17 .

1e.
19.
20.
21
)2
ce
24.
.)^

26.
27.
ta
ca
30.
31.
2t
33.
QÁ

AR

QÂ

37.
?a
ea
40.
41 .

42.
43.
44.
/1 tr

46.
47.

o. 500
0. 600
0.400
n oññ
1 .000
^ 

2nn
0.400
0. 600
0.800
rl ?nô
o. 900
n Ârlrì
0. 300
o.300
n tÊ,ñ
0. 700
1 CE,^

o. 150
o.500n ^rì^0. 800
n Ãrìn
o. 600
n ?nn
0. 700
r-ì Ã rìn
1 .000
o.500
0. 100
r-ì Ãnn
0. 300
n t^^
tì I Ãô

0.400
0. 300
0. 100
0. 630
^ 

2Ãrl
0. 600
n 7Ãn
n 1Ã,n
n cF.n.

4.000
rl 

^Ãn
1 .000
0. 200
ô 28,^

0
n

o
0
0
n
0
0
n

0
0
0
0
0
o
n
o
0
0
0
0
o
0
0
0
0
0
0
0
0
0
n

0
n

0
n

0
rl

0
n

0
n

o
n

0
o
0

0
rì

0
n
n

0
0
0
0
ô
rì

0
rl

0
0
0
r.l

r\

0
0
0
0
o
0
o

^
0
0
0
n

0
0
0
0
0
n

0
0
0
0
o
0
0
0
0
0
0



165

48.
49.
50.
51.
Ft
53.
54.
ÃR

56.
R7
Ãa

0.600
0. 900
0. 200
0.800
0.300
o. 900
0.150
0. 200
1.O00
0. 300
n ann

48.
49.
50.
51.
E,O

RE

54.
ÃÃ
Ã^
57.
58.
59.
60.
61.

1.OOO
0. 250
0.250
0.400
0.650
1 .000
0. 300
0. 500
0.210
n eôn
0.200
0. 200
0.400
rì nÃfl

0
0
0
n

0
0
0
0
0
0
0
0
n

o

0
0
0
0
o
0
0
0
0
0
0

Tota'l = 37.590 0 Tota'l : 32.640 0

The total of l'ivestock which are possessed by respondents
is 153 heads.

The productìon of waste or manure annually =153 x 6,600
kgs = 1,009,800 kgs.

The amount of manure wh'ich are used for farmìng - o kg.
or 0 percent of manure product'ion.



APPENDI,X 3

RICE

Ret-ai I Price
Farmgate Price
Real Fg-Price

nr'ìÞN

Re+-ai I Price
Farmgate Price
Real Fg-Price

PE,qNUT

Reta'i I Pri ce
Earmaafa Dniaa. u¡ rrrYuvv r r rvv
Rea'l Fg-Pri ce

CTìVÞ tr A ÀI

Retai I Price
Farmgate Prjce
Rea'! Fg-Pri ce

RICE
CORN

PEANUT
SOYBEAN

306
150

50.15

424
1-o4

Ão oo

166

Farmgate, RetaÍl and Real Farmgate Prices
of P.ice, Corn, Peanut and Soybean

in Lombok, !{est Nusa Tenggara, Indonesia

loeR 't ocA 1 987 I OeA 10co 1-o90

í oeÊ

153
1AA

72.01

1 986
r oß
11e

71 ?e

1 987
206
c^c

't1 ct

I OaO

tco
180

Ãn7

286
,l 2A

ÃE RR

R^Â
at7

?Ão n?

464
454

loo Âl

?20
17p'

62. 76

1 086
744

260. 89

1 0ae

240
tnn

61 .84

463
t7e

7e?

728
682

1 92. 09

Âln
241

61.71

1 990
235
215

55.05

1 466
1426

365. 1 4

1 0cÃ 1 986 1 987 { oce 1 989 1 990

101 1

o7e
?on ,

1 330
1344

378. 56

1 461
e1Ã

252.41

I OaÃ 1 986 1 987 1 988 1 989 1 990

ÃA'
554

222.17

650
630

222.11

oa7

802
tnÃ 1Â

^Ã,Ã
625

toe tÂ

1 985 1 986 1 987 1,o88 1 0QO i oon

58. 88
7t 

^72ÂOe n?
J OO R.l

60. 15
71.38
20n ,

222.17

Ão oo

61 .84
252.01
104 ,A

61 .71
ÃÃ nÃ

365.14
rnÂ eA

62. 76
71 tt

260. 89
tcc .t'l

?

.7
ÃR

no

78
Ãn

378.
{o,

Source: Centra'l Bureau of Statist'ics on Indones'ia
(1985-1989) and Food Crop Agricuìtura'l Office
West Nusa Tenggara Pror,Ínce (1991).



APPEIOIT {

0ependent Varieble: tR0|JI_ll.{

Sou rce OF

t6i

The Rel¡tionships Betreen 0utput rnd Inputs,

frnure, rnd tducational tevel of Faners
(Irri gated Lotland/tìth Livestock)

Root llS E

0ep llesn

c. v.

Varieble 0F

l{ode I

Irror
I lnt¡l

IIIÏERCIP

IRIIIP I{Â

iloCe l
E rror

C ïotaì

F Vslue

2!. 802

2.t64

DrnhrE

0.000 1

Prob I iTi

1 1292, t362T1 16?,42150386

r l,?3?lT0 0.36274940

Analysis of Vsriance

(r¡ nf Io¡¡

Squeres Square

1 {484694.5168 4484604.5108

50 1101{209.346 196682.309t4

5t 15498903.802

R-square

ld i 0-c¡

Ànalysis of Variance

Sum of lleen

Squares Square

I 1599406.393t 1599106.3937

50 1389949?,{69 !48205.31194

[7 lIt0n0n1 f,ft

R- squ a re

Adj R-sq

4.1?5

F Velue ProblF

0.{44 0,0139

Prob I iTi

443.488?9

3506. t3832

12.04$70

n tn0,l

0,2?6?

Parameter Istimates

Peraneter StandarC I for tl0:

Estìnate Irror Paraneter:0

0ependent Varieble: IRO|JT_l{.{

Sou rce OF

Root llSE

0ep llean

c.\,.

Variable 0F

IIIT ERCEP

IIAST l{A

0.0017

0.0001

498.20208

3506. t3832

t/l tnf00

0. 1 03!

0,0872

Parameter Estinetes

Parsmeter Standard I for ll0:

tstinete Error Parameter:0

1 3354.652811 88,t0$55012 3?.81r

r 0.231894 0,09135103 2.538

0,000 t
fì nt10



0ependent Vrrjabìe: IR0IJT_I{A

Sou rce OF

llode I

Irror
C Total

108

F Vsl ue

0.il3

T for ll0:

Prraneter:0

Analysis of Verjance

Sun of llern

Squares Square

r 4?6t5,56394 416t5.50394

50 r545r228,299 2?5914.r9105

5r 15408903.801

R-squ are

Adj R-sq

It¡ 17t0t

3506. t3832

I4.0t905

n nnll

-0.014r

Prob)F

0.6t92

Roct llSt

0ep llean

OU

Variable 0F

IIIÏERCEP

t0c 1

Paraneter [stimates

Parcneter Standerd

Estintete Error

r 3550.2r059r 125.39?3r983

r -15.302252 36.81246r33

11 111

-n fif,
0.000!
n ßt0t

Prcb I iTi
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0a¡rocc inn

lr¡n¡
Tnf¡l

169

Ihe Relrtionships Betueen 0utgut and Inputs,

tanure ¡nd Educationrl lerel
(Irri gated lorlrnd/Iith Iivestock)

Step ! Variable IRIIIP_llA Intered R-square:0.28935559 C(p) 
=

0.3?683403

Vari abìe

Pereneter

t st i nate

IilïtRCEP r292.136270T9

IRIilP llÀ 1.t3216990

Sun of Squares llean Square F ProblF

1184694,5168103 4484094.5168103 22.80 0,0001

1r0r4209.345611 !9608?.30911413

1 5{98903.80t182

Stendard Type II
[rror Sun of Squares F ProblF

46t,4il50386 1503019.3024609 r.ô4 0,0017

0.36271940 4484694,5168r03 22.80 0,0001

11

OF

1

[ß

tt

Bounds on condition nunber

Ihe above ltcdel is the best 1-variable nodel found

Step 2 Variable IHAST_l1,{ Entered R-squere:0.2932398$ C(p) 
=

t n70fr0n1

DF Sum cf Squares llean Square F ProblF

Reg re ss i on

Error

Total

4511896.4018!54

1095400r,454656

1 5498903,802182

Strnd a rd

lrror
Paranete r

Varieble Estia¡te

22t2{48,203912? 11.41 0.0001

199163.7il90284

ïype II
Sun of Squares F Prob)F

1 4928r8, l18l{03

2915490.0141302

60201,89101505

,

55

[7

iilï ERC tP

IRIIIP ltA

IHÁST l]A

1404.95403?22

1.61?33924

0. 05 1 83393

å13.112934r1

0. 4205595t

0. 0942ï88{

t,50

14.r9

0.30

n nnf,î

0,0003

n It¡]

Eounds on condition nunber: 1.321384, 5,309536

The ebove nodel is the best 2-varisble nodel foud



Step 3 Veriable E0Cl tntered

4, 00000000

Reg ress i on

Irror
Tot al

Vr¡i¡hla
P¿r¿neter

tst inate

1r0

R-square : 0,29428039 C(p) 
=

$u¡r of Squares l{ean Square F Prob}F

4501023,5080848 1520341,r6936r6 t.5't 0.0003

109tr880.35439t 202553.33989624

15498903,862482

OF

I

54

5ï

St¿nd ard

Error

Type II
Sum of Squares F Prob)F

IIIIIRCEP

IRIIIP ll.q

fiASï [A

E0c 1

1431,8r090530

1,ô1691633

0.05030136

-8.9204r98?

5?6,24349?04 1199006.42t3865 T,40 0.

0.411r2587 29139r3,06ô{s06 14.53 0.

0.09523274 505r0.131t488s 0.?8 0.

31,01381!39 161il,100259{r 0.08 0.

008r

0004

r00[

ttî0

Bounds on conditicn nunber: 1.331116, 10.99119

The ebove noCel is the best 3-veri¿ble ¡todel found

llo further inprovement in R-square is pcssìble,



111

ÂPPEIIDI.T 6

ThE Relrtionsfiips Setreen 0utputs rnd

Soil Cuìtivrtion, Inorganic Fertilizer,
irnure, md [duc¡tional leyel of Farrer

(trrigated Locland/lith livestock)

Step I Varjeble I[ÂSI_|1A Enterei R-squrre : 0,10319481 C(p) 
=t 0[10[0nß

nF (lm nf (nrr¡rac lloen (¡¡r¡ro F DrnhtF!r!sil vtv¡r

D¡¡racc i ¡n

Error

Total

V¡ri¡hlo
P a ra¡tete r

Estinate

IilïtRCÊP 3354,65t81126

II{AST riA 0,2318943i

1599{06,3936952 1599100.393695! 6,44 0.0139

!389949t.468?86 248205.3il94202

15198903.862482

,t

fß

il

St end ¿rd

Error

Type ii
(rtn nf Qnrr¡roc Fvex, e, vtys,er , ProbrF

88.?0$55022 354972616,0?098 1430. r6 0.0001

0,09135163 1599{06,393095! 6,41 0.0139

Bounds on condition nu¡rber:

lhe above nodel is the best 1-varieble nodel found

Step 2 Veriable tFtRT_tlA Intered R-square : 0,1632081! C(p) 
=I 1/tÂ[t1'

0F Sum of Squares llean Square F Prob)F

Regression

Error
Tntcì

Vari ab I e

Prob)F

Ptmmeter

Est i nate

IiltERCTP 283r.5881?620

IFtflT !{lq 0. $ 1 32 1 849

IilASï tlA 0.20598144

252954r,03$28T4 1264il3.5181437 5,36 0.00t{
12969356,820194 t35806,48tr1899

15198903.862482

2

55

5?

St an d ard

I rro¡
ïype II

Sun of Squares F

274,32649948 25230099. 18552T 106,99

0,308r5842 930140,64259218 3.91

0.08999156 1235102.1833965 5.24

0.0001

0, 0520

0,0259

Bounds on condition nunber: 1.0114t2, 4.085886
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r73

Step 5 VerÍable ICTAB llÂ [ntered R-squa¡e : 0.18120051 C(p) 
=

$,00000000

0F Sum of Squares !{etn Square F problF

Reg re ss i on

Error

ïota l

5

52

[7

2808{10,1t06471 561682.03112919 2,30 0.05?9

12090493.691834 24404r.95561220
l¡r0n0n1 f,f,rrq,

Standard Type II
Errcr Sun of Squares F ProblF

Paranete r

E st i nateVari able

IilTtfiCtP

ICIAE llA

ICtS }lA

IFERT tlA

ITAST I{.q

E0c r

Bounds on condition number: 1.gigl4g, 15.90155

2928.2r509528

-0,0?291t95

-1.81 130310

0.68933{90

0,26251022

1, !8248150

35t.36831392

1.3{5t$317

?.03817r00

0.32804r85
n tn7l0nrl

1[ [0trrIr0

16385703,i74636

I 16.18156397

r92?40,80?r5851

10?1648.6402193

ll6lt?n e?1n7At

11n0 n71rÍnî

0.0001

0,95r0
n 17n1

0.0{05

0.017?

n 0nß0

ß7 'tt

nnn

n 70

4.42
nnn

0.0t

The above ¡lodel is the best I-v¿fiable nodel found,

lio further inprovenent in R-square is possible.



Pearson Correl¿tion Coefficients / Prob l lRl under llo: Rho:0 / tt. ¡g

|JPOIJT-I]A IJPII,IP-I{A IJSAST-I{A

il4

rJPtAto / tITil uvtsruc[
Correlation lnalysis

| 'V¡lR' l¡ri¡bles: IJP0iJT_||Â l,lPilIP_ll¡l ltIIST_llt EOCI

Simple Statistics

l{ l{ean Std 0ev Su¡r llinimun llaxinun

E0c 1

58 915.8

58 301.8

58 1{,6901

58 2. 84{8

l?8.1
î0 0[ßt

69.6355

I n0nn

53114.8

1T505.?

852.0

r65.0

313, 3

rr3.5

0

1 ,0000

1200.0

415.0

428.6

5. 0000

llariable

tlPOtJI l{Â

IJPIIIP I{A

lJIAST.I{A

E0c1

t|POlJÏ l{Â

lJPII{P llA

UIAST l{A

E0c1

1,00000 0.18853 -0.13681

0.0 0.000 1 0,305 8

0.48853 1.00000 -0,04t45

0.0001 0.0 0.?236

-0. 0 41 45 1 ,00000

0.??36 0.0

0.13986
n t011

0.0r969

0. 55 21

-0.13681

0.3058

0. rr895

0.il8I

0. 1 3986

n f01r
0.0t969

0,5521

0,1t895

0.1189

I nnnnn

0.0 1



APPETOIX T

0ependent Varjable: lJP0lJT_llA

Sou rce OF

l{ode I

E rror
C Total

lt5

Ihe Rehtionsltips Betroen 0utput md

Inputs, lrnure, ¡nd Educ¡tio¡¡l level
(ljplmd / lith Lirestoct)

Analysis of Variance

Sum of llean

Squares Square F Velue

1?.555

Roct ll9t
flon llo¡n

Iru

ilodsl

Irror
C Total

Variable 0t

IilTIfiEEP

l]rAsÏ ilÅ

¡r lrnllrnû
n tßßr1t1,

R-sguaro

ÀdJ R-sq

Ë U¡lra

I nÁÎ

! r3.03331
0r¡ ?7r7r

tt 1/ltûÁ

0.238r
n rrÌr

I 224292.53923 fl429t.53923

[6 il5485,60t2r 121t0.51803

5l 939?18. t4t40

R-square

Adj [-sg

Paraneter Istimates

Parameter $t¡nd¡rd

Estinate Errer

T for l{0:

P¿rs¡tetef:0

ProblF

0. 000 r

Prob I lTi

D¡nhr!

n lfiln

Vari¿ble 0F

II¡TERC EP

IJPIIIP l{A

0ependent Veriabìe: lJP0lJT_llÀ

Sou rce OF

1 t05,299357

1 0.69t339

13. {65

4. lg0

0,000 1

0, 000 1

Analysis of V¡rience

$um of llsan

Squsrss Square

1 17591.04023 1t591,04023

56 922r8t. r0220 t0{07.62683

5r 93sil8.t4t49

0nnt ll(E

0ep l{s¡n
1U

rrn 1tßtI
0tI ttrT¡
lt ntt0r

0181

0012

0

0

D¡¡¡¡rofor trl ir¡tac| {r {rrv9vr ¡Yr titctYY

Prruaeter St¡ndard

Estinate [rror

I 9t9.1r?tû8 lt,¿2t3$610

I -0,1522Tt 0,24408864

T for ll0:

P¡ranetar:0 Prob l ifi

000 1

30$8

[1 17t

-1 .034



,i,

ü
,r,
5

I

I

fl0

0ependent Variable: lJP0ljT_ll,{

Sou rce OF

Analysis of Vrriance

Sum of lle¡,n

Squares Square F Value

1, il?

Prob)F

n toilllodel

Irror
C Total

1 t838t,42091 18382.{2091

56 921395.r!158 1045r.49503
It 01071n rrt¡0

Permeter [stimates

Parameter Stendard

Estimate Error

r 888. 1406 1 I 30. 62 1 t532r

1 9.501804 8.98952030

u8,??118

915.il1r8

14.00689

0. 019 6

0.002 1

Root llSE

0ep lleen

¡V

Variable 0F

IIITERCEP

t0c I

,0 nrl
I n[?

0.000r

0,295 1

R- sq uare

'ij R-sq

I for !10:

Paraneter:0 Prob I iTi



IPPIIOIT 8

Step 1

t fì0nßerrA

trr

The Rel¡tionship 0etreen 0utput and

lnputs, lanure and tducrtional Leyel

(on lJplmd/tith Livestock)

Veriable UPII{P_}lA EntereC R-sqlare : 0.238065{1 C(p),

0F Sum of Squares llean Square F pfob)F

Regressi on

Error
l^t¡l

Paraneter

Veriable tstinate

IilfERCEP T05,29935740

lJPIilP ilA 0.69133886

tt¡tt0, [10ttßt0 trlt01 [10rrß/0 r7 Âñ n nnnl

il5{85.00326008 12T?6,528$29?5

9391?8.1124925t

Stendard Type II
Error Sur of Squlres F ProblF

52.38032?00 2316452.r0T9833 r81.31 0.0001

0.16643432 224292.5392!619 1?.56 0.0001

1

50

5r

Eounds on condit"ion nunber:

Ihe abcve model is thg best 1-variable ncdel found

Step 2 Varisble IJIASI_}IA Entered R-square:0.?5'100?{8 C(p) 
=

3.13?19290

0F Sun of Squrres llean Squere F ProblF

Reg ress i on

Irror
Total

Varieble

Paranete r
Est ina+.e

Standard

Error

2

[[
Í7

236455,20589603 118?2r,60294801 9,25 0.0003

r03322.93059654 12t8?,689t5630
01077n rrtr0r[7

Type II
Sun of Squares F Prob)F

IIITERCEP

IJPIIIP l{A

IJIAST llÄ

il0,r1252009

0,68962531

-0.21000801

tf,t 0n n nnn'l

1r,12 0.0001
n 0[ n 1117

it ß0611ilt tltf,nIn 0rn[01t

0.16669{?4 218864,16566194

0,21533643 1?162.6666$954

ßounds on condition nunber: 1.00225$, 4,009025

Tho ¡h¡v¡ ¡ndol íc fho hact 1-v¡riohla r¡lol fnr¡nd



Step 3 t/aritble EûC1 Entered

4.00000000

r7n

R-squara : 0.26Ì04291 C(p) ,

Sun of Squares llean Squ¿re F ProblF

Reg ress i on

Irror
ïotal

Variable

IIIT ERCEP

lJPII{P-IIA

IJHÀST l{A

E0c1

2509ô1.09218994

68E81?.050301ô3

939n8,14249!51

OF

3

t/
5ï

83653,69739665 6,56 0,000t

Ifl55.8?130190

P¿reneter

Est i nate

St andard

Irror
Type II

Sum of Squrres F Prob)F

09 1 .663??2r6

0.6t363111

-0,25282544

8.6 1395046

55.5T945098 1915{t5.311t445 151.8t 0.000r

0.16il6145 20il18.60t61050 16.2{ 0.0002

0.218t842t 1t034.11161169 1.34 0,2529

8.011ô549e 14605,t86!9391 t.l4 0.2910

Bounds on condition nunber: 1.041{6t, g.20tli

Ihe aboye ncdel is the best 3-variable nodel found.

llo further inprovenent in P.-square ìs possible.



tï9
ÂPPTIIOIT 9

The Relationships Estreen 0utguts and

Soil Cultivation, lnorg¡nic Fertilizer,
llanure, md Educttion¡l level

(Upland/lith Iivestock]

lllximun R-square Inprovenent fcr 0ependent Varieble llp0UT_l1A

Step ! Verieble lJCLAE_|{A Intered R-square:0.t$13il8t C(¡).
I In0/nr0t

0F Sum cf Squares llean Square F Prob)t

Regression

I rrc¡'

fota I

1

56

[7

24551?.02?t311r ?455rt.02t13{4? 19.81 0.0001

69420t.115358r0 12396.44848854

939?ï8,1424925r

Paranete r

Vrriable Estimete

IilTERCEP 734.63325964

lJcLÂ8 ttÂ 1,00089583

Bounis on condìtion nunber:

Tvno II
r rPe ¡¡

Sun of Squares F Prob)F

35ï?63r.7922269 288,$0 0,0001

2455?t,02il344T 19.81 0.0001

St ande rd

Irror

43. ?{352038
n r0t0nlll

t,

The abcve nodel is the best l-veriable ¡lodel fcund.

Step 2 Variable ll0LS_I{A Entered R-square:0.10104066 C(p) 
=

1.31r38143

DF Sut of Squares llean Square F Prob)F

Reg ress i on

Irror
Tctal

V¡riable
Paraneter

tst i nate

IilTERCtP 638.63437450

lJct AE t{A 1. 39506¡58
illilq [À I tßfinnßl

281100.984{2046 142395.49221023 11.96 0,0001

65498t.1580t21t !1908.85t{1949

939?T8.1424s25r

St¿ndgrd Type II
Error Sun of Squarss F ProblF

01.ï8?7818T 1056992.1297112 88.t6 0.0001

0.90742829 2t9301.952t?309 23.1$ 0,0001
I 70î41¡0,l 10111 0t710tnn 4 4ñ rì ÂrrÂr¡rovvrriì {9rtvriv¡iug¡i !.ú9 vruí,J.!

2

[[
57

Eounds on condition nunber: 1,060186, 4,143144

The above nodel is the best 2-variable ¡odel found,
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IPPETOIT IO

Dependent Yeriable: IR0t.lT_I|rt

Ânalysis of V¿riance

Sun of llean

Source 0F Squeres Square

llodel I 20085691.53T 2008569f.5il

Error 61 14893641,17 ?4{158.05196

C Totel 62 319t9338,r0?

181

The Relation letreen 0ut¡ut and

Inputs, llalure, r¡d [duc¡tional leuel
(Irrigated Lorl¡nd/Iithout Livestoct)

0nnt llQt

0ep llean

c. t,.

Vari eb le Dt

IIII E RC EP

IRIIIP IlA

R-square
ldi D-c¡

/0,t rtlrt
3035 .99{36

16.21551

0,5ï42
n ¡n7t

F Value

nt ,ßÍ

DrnhrF

0.000!

P rob) F

0.041?

Peremeter Estinates

Parsmeter Stendard

Estinet"e Error

1 -t468.130248 500.4826t9t4

I 4,065813 0.448209T0

-r 011

9,0T0

0.001?

0. 000 r

T for ll0:

Prra¡tete r:0 Dr¡h r lll

0ependent Variable: IROIJT t1i{

Sou rce OF

Anaìysis of Variance

Sum of !{ean

Squares Square F Value

,l lîf,llode ì

Error

C Ïotal

Root l{SE

0ep lleen
¡u

Vari eble 0F

1 231?{66.2!81 231?460,2281

0t 326618t2. {T9 535440.53243

62 3{9¡9338, t0?

Psraneter Istinates

Pemqeter Standard

Estimate Error

1 3001.432565 93.6t520593

1 0.8358t8 0,401t6400

r3 1. r3802

3035. 99d36

24.10209

0-(Àll¡ro

Adj R-sq

0.0663

0. 05 09

T f or l{0:

Paranete r:0 Prcb I lTl

IIIT IRC EP

IHAST l{Â

32.04r

2. 080

0.0001

0,04tr



0ependent Variable: IR0lJI_llA

Analysis of Variance

Sum of llern

Source 0t Squares Squere

llodel 1 500491.93314 00049?.93314

Irror 61 3{4?88{0.1ï3 565226.89193

C Total 62 34919338.?0r

182

F Velue

0.885

Root llSE

Oep llean

c. v,

Variebìe 0F

IIITERCIP

t0c 1

R-square

Adj R-sq

Prob)F

0. 3504

Prob I iTi

l5 1 . 81513

3035.99{36

24.?63{1

0.0t43
-0.001 I

Paraneter Estinates

Prraneter St¿,ndard

Estinete Error

1 2912,050690 r61.t19!5?58

1 49 , 81 1 8$t 52 .93502001

18.011

0.941

0. 000 !

n ltfì¡

T for ll0:

Peranete r:0



APPETOIT II

Danrocc i¡n

Error
T¡t¡l

ton I

I A'

Varieble

Paraneter

Est inate

Ir¡TtRCtP -1468.13$24t51

IRIilP llA 4.065812T5

rn1

Tfte Relrtion Eetreen Output end

Inguts, lanure, and [ducational leyel
(Irrigated Lorland/tithout Livestoct)

Type II
Sum of Squares F PfoblF

Variable IRIIIP_I{,{ Entered R-square : 0.5t411605 C(p)'
52957

0F Sun of Squares l{een Squere F Prob)F

I

61

r1

2008569r,53T043 2008569?.53t043 8?,!r 0.0001

14893641,169562 244158.05196004
lr0t0tlt ?nnßîr

St enda rd

lrrn¡

500.4826t9?4 2100998,1453441 8,61 0.004?

0.44826970 2008569?.537043 82.2t 0.0001

Bounds on condition nunber

The above glodel is the best l-variable ncdel found,

Step 2 Vsriable IHAST_!{A IntereC R-square:0.58104084 C(p).
? .608808{0

0F Sum of Squares l{ean Square F ProblF

Reg ress i on

Error
Tnt ¡'ì

Paramete r

Varieble tsti¡rete

20324599,162813 10102299.581406 11.01 0.0001

14654139,5{3r92 244?45.$590$321
110t011n 7nßfnI

Standard Type II
[rror Su:r of Squares E Dr¡hrl

512.04954921 r?268??.r029188 ?,0?

0.16111148 1800¡132.934?12 ?3.?3
n t70n797, ,1n0nt ßt[77nnt n 0n

2

60

62

IIIT ERCIP

IRII{P I{À

ITAST llÂ

- 1301 ,51698919

3,95926r05

0.2?600284

0.0100
n nnnr

0,3266

Bounds on condition number: 1,051?36, 4.230913

The ebove nodel is the best 2-varieble ìodel fotlnd



Step 3 Variable E0C1 tntered

4. 00000000

Reg r"ess ion

Error

Totel

Veriabìe

Parameter

I st i nate

184

R-square : 0,585?4116 C(p) =

Sum of Squares llean Squrre F Prob)F

!0488850.{05340 6829619.801?800 2?.81 0.0001

f 41904t9.301265 t15$01.3440892{

t49t9338, t00605

Standard Type II
lrror Sun of Squlres F Prob)F

516.19034245 1823051.86416f ?.42 0.0085

0,16321091 1r?39494.11t009 r2.!3 0.0001

0.2T989396 231550.38!47357 0,94 0.3355

34.91504121 1642û0,2125!ils 0.6r 0.4168

OF

3

[0

6!

IIII ERCEP

IRIIIP l{.{

HAST ilA

E0c r

-1401.18503464

3.030t t56t

0.2ilil3!4
2t, 5 02 8{085

Bounds on condition nunber: 1.00t498, 9.372?8S

The above nodel is the best 3-variable nodel found.

i,lo further inprovenent in R-square is possible.



APPtt0It( t2

Regression

Error
1¡t¡l

9013469.88t0225

25965868.819583

349r9338.T06605

l{oximum R-square Iilpr0'Jentelrt for 0ependent Variable IR0UT llÄ

Step I Veriable ICLAB_ll.l Entered R-square:0,2510tg8t C(p) 
=

0, r00t2031

0F Sun of Squares tlean Square F ProblF

1nI

The Rel¡tionships Eetreen Output and

Soil Cultic¡tion, Inorganic Fertilizer,
ianure and tducational leyel

(trrigrted Lorland/lithout Iivestock)

9013469,88t0225 2t.1t 0,0001
,rfnf0 0nnÂrn0n

lvna II

Sum of Squares F ProblF

00418699.?94106 141,94 0,0001

9013469,88t0225 21.17 0.0001

I

ßl

02

P¿' ranete r

Variable tstinate

IllïtRctP 2251.50621552

IC|.,{8 llA $,45901?98

St and a rd

Irror

189.0074t418

1.403T7447

Bcunds on condition nunber: 1,

The above ntodel is the best 1-variable nodel found,

Step 2 Varjable ICLS_tlA lntered R-squrre:0.3t665589 C(p) 
=

3,48091043

0F Sun of Squares llean Square F Prcb)F

Reg ress i on

Irror
Tot¿ I

V¡rí¡hìo
D¡r¡ratar
tcl io¡to

IllTtPr^tD 170ß[ß''rrrl

ICLÀB |lÀ 5.2850169t

ICtS l{t 0,!0362043

110r64r3,183926 5538206.8919629 13,90 0.0001

23902924.922679 398382,0820{{60

349?9338,t00605

StandarC Typs II
Erro¡ Sun of Squares F ProblF

2tl,293t1184 1t4t04T2.t94089 43.85 0,000r

1.45282?{9 52il903,6040209 13.23 0.0000

2.t085825[ 2002943.8969032 5,18 0,0265

,

60

ß1

Bounds cn condition nunber: 1. l{4468, 4.51?871

The above llodel is the best 2-vericble uodel found
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t88

The Relationships Eetreen 0utput a¡d

Inputs, llûnure, ¡nd Educrtionrl tevel
(tJplaltd /lithout lirestock)

Correlation Ânrìysis

{ 'VÂR' Vrrirbles: lJP0lJT_llÀ I|PINP_I|Â llTAST_I|ll t00l

Sinple Statistics

Veri¿ble ll llean Std 0ev Sum llinimum llalinun

lJPOlJÏ llA

tlPllP flA

|JHAST I{A

t0c 1

63

î1

63

ß1

958.4

348.6
lI ntln

, t1Ã.,

t01 7

1ln î

120 .0

1.803ï

ßfìtnt I
t10[0 t

I 000. 0

r56,0

tßt 0

114.3

n

r nnnn

2ï20.0

1 134. I
I 000. 0

5.0000

Pearson Correlaticn Coefficients / Prob I lRl under }lo: Rho:0 / ll:63

IJPOIJT-I{A UPIIIP-I{A ITASI-IIA

IJPO|JT IIA

lJPIIIP IIA

IJHAST l{À

çn¡ I

0. t3{9!

0. 2918

t0c 1

0.0t4{ï
n [ß10

1.00000 0.82085 0.3306?

0,0 0,0001 0,0081

0.82085 1.00000

0,0001 0.0

0.02021

0. 8t 49

0. 3300r

0,0081

n 17011

0.1001

n ntnt/l 1 nnnnn

0.8ï49 0.0

0.1 349!

0 . ?918

0.0141?

0.50r9

0. t7913

0. t601

r.00000
nn



ÂPPTTDIT 13

Dependent Variable: l,lP0tlT ll,{

Sou rce OF

189

The Relrtionships Eetreen Output rnd

Inputs, llanure, and [ducational leyel
(Upland / Iithout Livastock)

llode I

Error

C Totel

llnda I

Error
l^ lnt¡l

Root llSt

0ep llean

NV

Áneìysis of Variance

Sun of llean

Squeres Square

1 3t2754?.2453 372t542.!453

61 1801636,15T2 29584.20438

62 5532178.?r24

R-square

ldi 0-cn

F Value ProbrF

ft[ 00n n nnnr

1ï2.00059

958,419{6

17.945T1

0.6?38

0,6684

V¡ri ab le 0F

0ependent Variabìe: IJP0|JT ll.{

Sou rce OF

I!IÏ ERCEP

IJPITIP l{A

1 342.715990

1 1.?66516

58.9t961548

0.15ï37518

Peremeter Istinttes

Paraneter Stendard

tstinete [rror

Analysis of Variance

Sun of llean

Squlres Squere

r 60{891.09833 û04891.09833

01 492?28t.0141 80rÌ5, 196952

nt [[1'l7n 711,l

R-squ are
td ì D-c¡

Parameter Estimetes

Pars¡ster Standlrd

Estìmate Error

T for }l0:

Paraneter:0

F V¡lr¡o

7 /ln0

T for }l0:

P I ranete r:0

Prob I iTi

5.8r1
lt ttl

0.0001

0,0001

ProbrF

n nnnr

Root llS E

Ðep llean

¡V

!'¿rieble 0F

IIITIRCIP

IJHÀST l{A

284.20978

958,44940

29.65308

0, 1 093

0,09{7

Prob ) lTl

I 0rî nn1n0,

I n t1100[
3$.0946it69

0.28049261

,n 1n0

¡t 111

0.0001

0,0081



0ependent \'ariable: tJP0tJT_llÀ

Sou rce OF

Analysìs of Variance

Sun of leen

Squares Squere

1 100?05,11459 100t05. 11459

61 54314t3.5918 89040.550t84

6t 55321?8.il24

P.-square

Âdj R-sq

Paraneter [stin¡tes

Paraneter Stendard

Estimate Error

190

F Value ProbrF

I lll fi ,0rrllode I

Error

C Total

Root llSI
fìon llo¡n

lìu

Varirble 0F

IIIÏIRCEP

E0c1

,0n 10âß1

958,44946

1t 111r7

0.0182

0. 002 1

I for l{0:

Paramete r:0 Prob I iTi

r 903.121900

1 22.34382 1

64. t865419?

21.0099ï?60

14.0t0

1.063

0. 0001

n tllln



ÀPPtt0tJ( 1{

0a¡roccìnn

Error
Tnf¡l

l{axiltum R-square Iñproyeneltt for 0ependent Variable |JP0[!T_I{A

Step 1 Variable lJPItIP_tlA Entered R-square:0,61319?81 C(p) 
=tI Tlnrtlrl

0F Sum of Squares lleen Squgre F Prob)F

't91

Ihe Rel¡tionsfti¡s 8etrcu 0utput and

lnputs, lanure, and tducetional Level
(ljplmd / lithout Livestock)

Tv¡a Ilr rf v ¿¿

Sun of Squares F ProblF

998900.30839606 33,7$ 0,0001
1?DItt ttIrß1ß t1Â nn n nnnr

I

61

62

3ï2r54?.24[2636 3?2?542.2452636 126.00 0,0001

1804636.{6Tr551 29584.20{3?959

5532118,il24t87

ParaHete r

Variable tstinate

IilTERCtP 342.T1599002

UPIilP !{A 1.7665t601

Eounis on conditicn number:

St end ard

Irror

58. 9r96 1 548

0,15r3r518

t,

Ihe above noiel is the best 1-variable noCel fcund,

Step 2 Variable l.tÂST_l{A Entered R-square : 0,11246319 C(p) 
=t flr7tÍnnI

0F Sum of Squares llean Squrre F ProblF

0onroccinn

Irrcr
T¡t¡ì

I

60

ß9

4213401.T22?T91 2136t03,8613895 101,85 0.0001

1258?ï0.9896396 209t9,51049399

5532fl8.t124t8r

Standard Type II
[rror Sun of Squares t Pfob)F

49.68645741 9514$3,490!10r0 {5,64 0.0001

0,13255404 3668510.0214180 171.86 0,0001

0.14603040 545865.4??51550 20.02 0,0001

Yari able

Paraneter
Íct irzlo

ItIT IRC EP

UPITIP l{Â

lJHASf IIA

335.66140514

1.ï5283!04

0. r449 1 41 0

Bounds on condition nultber: 1,00011, 1.001639

The ebcve ¡todel is the bgst 2-variabìe nodel founC



Step 3 t/ari¡ble tOC1 Entered

{.00000000

Reg ress i on

Irror
Ì¡t¡l

Variable

P¡rameter

Est i¡tate

R-squrre : 0.11219981 C(p) 
=

0F Sun of Squaras llean Square F problF

42?5260.6328690 t425088.STt6232 66.89 0.0001

r256912.0?95491 21303,59456863

55321t8.¡124187

t9t

Standard Type II
Irror Sult of Squares F prob)F

54.T1869302 r69858.99t05942 3â.t4 0.0001

0.r339!tr2 363r631.¡t2r33t 1t0,15 0.0001

0, t4955240 517{31,4500S953 2{. t9 0.0001
'10.41?95486 1858,91009048 0.09 0,708?

t
r0

A'

IIITERCEP

I'P IIIP-IIA

IJIAST llA

t0c1

329. tt890348

I . ?{998343

0 , 7 3104390

3.093655il

Bounds on condjtion nunber: 1.018538, 9,231090

Ihe above model is the best l-variable nodel found,

llo further improvenent in R-square is possìble,



l{axinum R-square Inprovenent for 0ependent Variable tJP0UT llA

Step 1 Vsriable IJHAST_}IA Entered R-squar.e : 0,10931059 C(p) 
=

ln ttTrnfr0

DF Sun of Squares l4ean Square F Prob)t

¡lPPEll0I)( l5

Reg ress i on

Errnr

Total

Vari cbìe

IIIÏERCIP

IJHASI llÂ

004891.698331 1 I

492t28Ì.01 40816

553?1t8.t124187

101

The Relationships Eetreen 0utput and

Soil Cultivation, Inorganjc Fertilizer,
llanue, and tducatÍonal !.evel.

(tlpland / lithout Iivestock)

601891.09833111 ?.19 0,008r
nnTtf l0ß0frrr

Type II
Sun of Squlres F PrcblF

55485389,29t913 08$,91 0.0001

604891.09833r11 T,49 0.0081

I

61

ßt

P a ranete r
Est i ncte

916.00509rE2

0. 1839949 1

St cnd rrd

Error

36,0946t709

0,28649262

Bounds on condition nunber:

lhe above nodel is the best l-variable nodel fcunC

Step 2 Variabìe lJCLAE_llA [ntered R-square:0.22180900 C(p) 
=

3,46998981

Sun of Squares llean Squere F Prob)F

Regression

I rror
Tat¡l

Variabìe

Parameter

Est i ltate

nç

2

60

62

1260280.0865916 030140.04329581 8.85 0.0004

42il898,625E27r t1198.31043045

5532il8.I124r87

Strndard Type II
[rror Sul of Squlres F ProblF

109.42301413 ?362650.r?il950 33.l8 0.0001

2.260{184s 655388,38826050 9,21 0.0036

0 t7!rlì?.[R 7tr10r 0rIn0t0r 1n rI n nnlT

ItIÏ ERCEP

|jctA8 ilA

I]HAST !|A

630.3380T531

6.85809314

0.893919!3

Bounds on condition nunber: 1.018144, 4.0T25??

Ihe aboue node! is the best 2-variable nodel found.

Step 3 Variable lJC[S_llA Entered R-square:0.254T1151 C(p).
3,36326403



f0/

Regression

Error

Totel

V¡ri¡hlo

Regressi on

E rror
Total

V¡¡i¡hlo

Paranete r

Est ì nate

nt Cr¡ nf (nrtrroc llo¡n (nrro¡o E D¡¡htFIesr vluBrv r r lvÙ¿l

Itn0ln0 [0Âf,tln ,f,0tn1 r0n0,llßn ß 7t n nnnß

/tr1n60 llf[01t Í0ter tt?1nr0,

fÍ1'l7fl r,rrfin7

[0

î1

IIIÏERCIP

lJCTAB lIA

lJCLS IIA

|JIAST }lA

440. 89349635

1.6t086882

5.805408t6

0. 8845T038

(t¡nd¡¡rl Îv¡o TT
, rPr ¡¡

Error Sun of Squares F ProbiF

169.1t$66508 4?4910,55043591 6.80 0,0116

2,3089196{ r72899.206217!$ r1.0$ 0.0015

I 0tnlltÍÂ 1/lrrt0 [1nt11f1 t Jl n tr0t
n t6n0[0t1 t[[0n1 [tn[f,1Â7 rn nt n nnrT

Eounds on cotlditiolt lltlÍber: 1.082363, 9,502511

The abcve nodel is the best 3-veriable ¡rodel found,

Step 4 Veriable EDCl tntereC
I nnnnnnnn

D-c¡r¡ra - n t[01[nî1 flnì -
,' er1eq, ! v\7, -

Sun cf Squares llean Square F PrcblF

IT',iÌ

OF

t
58

02

1{34il2.3011583 358693.09036456 5.08 0,0014

109r400,3509605 70044.93t08553

¡[1ríÌr 7rtfin7

(l¡nr{¡rd Tvno ITr rPe .¡
trrnr (r¡ nf (¡r¡rac E 0rnhrÊ

vvÍ v' etr{ier

Pare'nete r
Ictir¡to

1'

IIII ERC EP

|JCLAB IIA

ljcls llÂ

lßtcT uÀ

!0c I

423.912951ï0

? ß0701n7/

I llnrnnlß

n f,[Aß07[e

ll tnl01l7,l

l]t 1ß/n101n

t I'lt[[0Ê

1,0ï6ô1?04

0.2?434986

10 l1[1[[n1

,r71n/ n0l[Í1/0 ñ nI

?tÁt01 01n[î1nÌ 1n 00

ltl'tl1A Itlrt.lA1 l7l

688853,15441401 9.r5
1[Âßt 7ß/f,11,l fì 1î

n nlß0

n nnlÂ

0.1902

n nnrr

n [/0n

Bounds on conditicn number: 1.101834, 11.20546

The ebove nodel is the best 4-variabìe nodel fcund.

No further improvement in R-square is poesible.

l



APPENDIX 16

Dependent Vari ab'le:

Sou rce

Model

Error

Corrected Total

Sou rce

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

Pr>F

0.0060

SCLABHA. Mean

74.6007

c.v.

45. I 1 028

5551.6054
19186.7978

0.0000

1 ô085. 5649
66566.3249

0. 0000

Root MSE

34.17 48

1 850. 5351
19186.7978

0.0000

536'! . 8550
66566 .3249

0. 0000

195

Analysis of Labour Used for Soil Cultivation
Between Crop Hodel and Live Hode'l

Analysis of Variance Procedure

af.t ÂP.]J^

Sum of Mean
DF Squares Square F \,ral ue

6 22494.9349 3749.1558 3.21

114 133142.2891 1 167.9148

120 155637.224A

R-Square

0.144534

DF Anova SS Mean Square F Value Pr > F

Ana'lysÍs of Variance Procedure

Dependent Variable: COSCLBHA

Sum of Mean
Source DF Squares Square

Model 6 77897.0690 12992.9448

Errcr 114 425139.83-01 3729.296e

Corrected Tet-al 120 503036. 9081

R-Square C.V. Root MSE

0.154854 42.15628 61.0680

Sou rce DF Anova SS Mean Square F Value Pr > F

?

1

c

3
1

2

1 .58
16. 43
0. 00

F Value

3. 48

0. 1 970
0. 000 1

1 .0000

Pr>F

0.0034

1

7

0
1

COSCLBHA Mean

144.861

0. 2355
0.0001
1 .0000

44
85
00
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A.PPENDIX 17

Anal¡,5is of Livestock Used for Soil Cult'ivation
Between Crop Hodel and Live Hodel

Anaiysis of Variance Procedure

Dependent Varjable: SCLSHê.

Sum of Mean
Source DF Squares Square F Value

Model 6 ßZ.4OZ4S9 72.067077 0.27

Error

Corrected Total

Sou rce

CP.OPMDL

LIVEMDL
CROPMDL*LIVEMDL

114

,t20

R-Square

0. 0 1 4260

29890. 09 1 556

30322. 49401 5

c. v.

ÁR t^Re/t

tAt 1027eA

Root MSE

16.1924

DF Anova SS l4ean Square F Va'lue Pr > F

Pr>F

0.9477

SCLSHA. Mean

QÂ Â.I OA

3

1

2

188.683511
30. 67896 1

t1 ? n?ooe7

62. 894504
30. 67896 1

lnA Ã1000e

0.24
0. 12
0.41

0. 8684
n 7?ro
0. 667 1

Pr>F

0. 5384
0.2012
0.7252

A.nalysis of Variance Procedure

Dependent, t/ari able: COSCLSH.ô,

Sum of Mean
Source DF Squares Square

Mode'l 6 6492.29944 1082.04991

Error 't14 16698-0.25958 1464.81901

Corrected Total 120 123481 . SS302

R-Square C.V. Root MSE

o.037424 37,41656 38.2729

Source DF Anova SS Mean Square

CRoPMDL 3 3190.99595 1063.66532
LIVEMDL 1 2357.37425 2351.37425
CRoPMDL*LIVEMDL 2 943.92924 471.96462

F Value Pr>F

0.61950.7 4

COSCLSHA Mean

lnr reo

F Va'lue

^ 
7a

1.61
0. 32
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CROPMDL

LIVEMOL
CROPMDL*LIVEMDL

197

Analysis of Seed's Value per Hectare
Bet¡seen Crop Hodel and Live Hodel

Ana'lys'is of Variance Procedure

Dependent Varìable: SEEDHA

Sum of Mean
Source DF Squares Square

Model 6 268128.589 44688.098

Error 114 10544ö.973 924.973

Corrected Total 120 373575.562

R-Square C.V. Root MSE

0.717736 24.14963 30.4134

Source DF Anova SS Mean Square F Value pr > F

2641 69. 078
20584. 237

0. 000

88056. 359
20584.237

0. 000

Pr>F

0. 000 1

SEEDI]A Mean

'l ?Ã oa7

0. 000 1

0.0001
1 .0000

F Va]ue

48.31

a

1

t

95. 20
,t ttr
0. 00
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AnalysÍs of Plant'ing per Hectare
Between Crop Hodel and Li',,e Hodel

Anal ysì s of Var^'iance Procedure

Dependent, t/ari abl e: PLANI-BI{A
Sum of Mean

Source DF Squares Square F t¡alue

Mcdel 6 9890. 96443 1 648. 49407 4.23

Error 114 44410.85509 339.56890

Correct,eC Total 120

R-Square

0.182148

54301 . 81 952

Þrrtr

0. 0007

PLANLBH,A Mean

^t 
'l 7 9.1

c.v

Ã7'l e ? Ânoñ

4416.1541 4
0.00000

Sum of
Qnr I a rocvYYq. ve

1 e07 071ÃO

?ño?e olAÃA

32836.8901 5

c. v.

1 8. 43042

1 541 . 73020
199.11898
157.',12441

Þnni MQtr

I O 7?7Ã

lOn/4 /Ãn?n
4416.1547 4

n nnnnô

Mean
Square

316.32893

t71 QO/nn

Root MSE

16 .47 4A

513.91007
100 I 't fìoe
7e EAtt^

e 1 7 ¡aF,1

Anova SS Mean Square F Value Pr > FSource DF

CROPMDL

LIVEMDL
CROPMDLT.L IVEMDL

Dependent- \¡ar i ab'le: C0PLAtll-.l.Â.

Source DF

Mcde'l 6

Error 114

Corrected Tot,al 120

R-Square

n nÃ7qnn

Source

CROPMDL

LIVEMDL
CROPMDLX !-IVEMDL

?

1

t

?

1

t

,l qO

11 .34
nnn

0 . 003'!
0.0010
1 .0000

,Ana'lys'is cf Varjance Procedure

F Va'lue

1 .17

Pr>F

^ 
etoT

COPLANH.A Mean

QO ?CÃ1

DF Anova SS Mean Square F Value Pr > F

'l eo

0. 73
nto

0. 1 346
n ?o2Ã

0.7 492
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Analysis of Fertilizing per Hectare
Between Crop l,lodel and Live Hodel

Á.na'lysis of Variance Procedure

Dependent Varì abl e: FERTtl.Â.

Sum of Mean
Source DF Squares Square F Value pr > F

Model 6 1817.00044 3't2.83341 0.26 0.6060

Error 114 47174.55003 413.e1184

Corrected Total 120 49051.55047

R-Square C.V. Root MSE FERTHÊ. Mean

0.038266 1 1 . 46778 20.3424 177 .387

Sou rce DF Anova SS Mean Square F Value Pr > F

CROPMDL

LIVEMDL
CROPMDLXLIVEMDL

CP.OPMDL

LIVEMDL
CROPMDL*LIVEMDL

o1n 7Aa7ro
152.327 134
8 1 3. 909578

41 4. 798639
30 . 02493 1

91.579040

30
15
40

e70rn
21 134
54789

0. 73
na7
0. 98

0. 5340
0. 5452

^ 
277t

eÃ
te
AO

?

1

t

Analysis of Variance Procedure

Dependent Variab'le: FERTLBHA
Sum of Mean

Source DF Squares Square

Model 6 536.402610 89.400435

Error 114 17973.466529 157.661987

Corrected Total 120 18509.869139

R-Square C.V. Root MSE

0.028979 61.33468 12.5564

Sou rce DF Anova SS Mean Square F Value pr > F

F Value Dr: tr

n 7ÂÃe0. 57

FERTLBHA Mean

20 .47 19

?

1

t

1 38. 2662 1 3
30.02493'!
45. 789520

0.4553
0. 6634
0. 7485

nÊe
0. 19
nto
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A.na'lysìs of Variance Procedure

Dependent Variable: COFERTHA.

Sum of Mean
Source DF Squares Square

Model 6 1332.63907 ZZZ.}Z9B4

Error 114 1?442.4891 1 109. 14464

Corrected Total 120 13780.12818

R-Square C.V. Root MSE

0.097070 66.29250 10.4472

Source DF Anova SS Mean Square F Value Pr > F

F Value

2.04

Pr>F

0. 0656

4.67 17
0. 0020
0.7234

COFERTHA Mean

1 5. 7593

CP.OPMDL

LIVEMDL
CROPMDL*LIVEMDL

?

1

2

169.12537
1 097. 62249

70.89121

56.37512
1 097. 62249

35. 44561

0. 52
10.06
0. 32
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Analysis of t{eeding per Hectare
Between Crop Hode'l and Live tlodel

Analysis of Varjance Procedure

Dependent Varjable: WEEDLBH,Â,

Sum of Mean
Source DF Squares Square

Mode'l 6 3679.46136 613.24356

Error 114 8847 1. 39280 776.06485

Corrected Tota'l 120 92150. 85417

R-Square C.V. Root MSE

0.039929 31.610ôe 27.8579

Source DF Anova SS Mean Square F Value Pr > F

F Value Pr > F

0.79 0.5794

WEEDLBHA Mean

88. 1 282

CROPI.,IDL

LIVEMDL
CROPMDLXLIVEMDL

CROPMDL

LIVEMDL
CROPMDLXLIVEMDL

^ 
t'l

^ 
9a.

0. 07

471
337
288

^t
0.8
0.9

?

1

)

0.8
0.6
0.9

3
1

2

3566. 30520
46. 55746
66. 5987 1

'lA)rl 'l Rt^A
5 1 4. 75363
333. 1 1 304

1 1 88. 76840
46. 55746
?Q too?Ã

608. 05089
5 1 4. 75363
1 66. 55652

Drrtr

0. 9769

COWEEDH.A Mean

1 Âe RA^

1Âe
0. 06
0. 04

F Value

0. 20

101
069
580

Analysis of Variance Procedure

Dependent Varìab'le: COI{EEDHA

Sum of Mean
Source DF Squares Square

Model 6 2672.01934 445.33656

Error 114 257036.17391 2254.70328

Corrected Total 120 259708.19325

R-Square C.V. Root MSE

0.010289 29.94571 47.4837

Source DF A.nova SS Mean Square F Value Pr > F
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Dependent Variable: PESTICHA

Source DF

Model 6

Error 114

Corrected Total 120

R-Square

n 'l EoeeÃ

202

Analysfs of Pesticide per Hectare
Between Crop llodel and Live Hodel

Analys'is of Variance Procedure

Sum of
Squares

2057 .82753

1 08 1 2. 83826

1 2870. 66579

n\/

1e2 loen

Mean
Square F Value

342.97126 3.62

94.84946

Root MSE

o 7?on7

Pr>F

0. 0025

PESTICHA Mean

7 .31172

Sou rce

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

DF Anova SS Mean Square F Value Pr > F

e

1

t

1 902. 55976
2.88367

1 52. 3841 0

ô34.18659
2. 88367

76.19205

6. 69
0. 03
0. 80

0.0003
0.8619
0. 4504
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Dependent Variable: SPRALBHA

Source DF

203

Analysis of Spraying per Hectare
Between Crop Hodel and Live Hodel

Analysìs of Variance Procedure

Mode'l

Error

Corrected Total

Source

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

6

114

120

R-Square

N 1 AAÃÂ'

n nn17

Root MSE

t A, tlOT

DF Anor.,a SS Mean Square F Value Pr > F

Sum of
Squares

1 56. 9841 28

7QÃ Ã1 I aOO

942.495527

c. v.

116.4577

1 25. 1 31 855
27 .64445A
4.247824

227. 809029
5.017598

15.111385

Mean
Square

26.164021

6 . 89045 1

41.710618
27.644450

t 1^aolt

75. 936343
5.017598
7 ÃÃÃAOa

F \/aìrra

3. 80

Pr'>F

SPRÉ.LBHA Mean

C tRtl^1

.Ana1ysis of Variance Procedure

Dependent Variab'le: COSPRAHA.

Sum of Mean
Source DF Squares Square

Mode'l 6 247.938013 41 . 323002

Error 114 1414.899058 12.411395

Corrected Total 120 1662.837071

R-Square C.V. Root MSE

0. 149105 123.6992 3.52298

Sou rce DF Anova SS Mean Square F Value Pr > F

3
1

2

3

1

2

F Va]ue

"2?

AnÃ
4.01
0. 31

0.0007
0.0476
0. 7375

0. 0007
A E'A'
0. 5458

Pr>F

0. 0047

COSPRAHA Mean

2.84802

A 1'
0. 40
0.61
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AnalysÍs of Harvesting per Hectare
Bet¡reen Crop Hodel and Live Hodel

Ana'l ysi s of Vari ance Procedu re

Dependent Varjable: COHA.RVHA

Sum of Mean
Source DF Squares Square F Value Pr > F

Hodel 6 68927.0654 11487.8442 3.14 0.0069

Error 114 416677.3945 3655.0649

Corrected Tota'l 120 485604.4600

R-Square C.V. Root MSE COHARVHA Mean

0. 1 41 941 20. 65697 60. 457 1 292.672

Sou rce Anova SS Mean Square F Value Pr ) F

CROPMDL

LIVEI,IDL
CROPMDL*LIVEMDL

DF

3
1

2

teâe, ÂÃe7

43372.1240
2222.2876

7777 .5512
43372.1240
1111.1438

t 12.

11.87
0. 30

0.1006
0. 0008
0. 7385
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Analysis of Inputs per Hectare
Between Crop Hodel and Live Hodel

Ana'lys'is of Variance Procedure

Dependent Vari abl e: IRRII'IPHA
Sum of Mean

Source DF Squares Square

Mode'l 6 1058985. 87 176497. 64

Error 114 20791 98. 57 1 8238. 58

Corrected Total 120 3138184.44

R-Square C.V. Root MSE

^ 
aa7 ÁRt 'l 1 t70na .l ?Ã nÃn

Source DF Anova SS Mean Square F Value Pr > F

F Va'lue

9. 68

Pr>F

0.0001

IRRINPHA Mean

't 107 ?t

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

541 1 45. 332
734453. 962

0.000

1 en?e I 777
7 34453.962

0. 000

oco
40.21
0. 00

0. 000 1

0. 0001
1 .0000

2

1

t
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Dependent Variable: IROUTHA

Source DF

Model 6

Error 114

Corrected Total 120

R-Square

0. 235034

Source

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

206

Analysis of Output per Hectare
Between Crop I'lodel and Live Hodel

Analysìs of Variance Procedure

DF Anova SS Mean Square F Value Pr > F

Sum of
Squares

1 230 1 783. 0

40038625.8

52340408. I

c. v.

1 8.07400

8671747.57
5780855.89

0. 00

Mean
Square

2050297. 2

351 21 6.0

Root MSE

Âo, A2Ã

teonÂet Ã,
5780855.89

0. 00

F Value

5.84

Pr>F

0. 000 1

IROUTHA Mean

3278.94

0.0001'
0.0001
1 .0000

3
1

2

I
6
0

1

23
46
00
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CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

207

Analysis of Gross Hargin per Hectare
Between Crop Hodel and Live llode't

F Value

3. 84

Anaìys'is of Variance Procedure

Dependent Vari abl e: GROSSMH.ô,

Sum of Mean
Source DF Squares Square

Model 6 6510418.'18 1085069.70

Error 114 32221540.60 282645.09

Corrected Total 120 38731958.79

R-Square C.V. Root MSE

0 . 1 68089 25. 53990 53 1 . 644

Sou rce DF Anol,a SS Mean Square F Value Pr > F

Pr>F

0. 001 6

GROSSMHA Mean

2081.62

3
1

c

509 1 623. 48
2394255. 37

0. 00

1 697207.83
2394255. 37

0. 00

6. 00
8.41
0. 00

0. 0008
0. 0043
1 .0000
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Analysis of Varjance Procedure

Dependent Variable: EFFICNCY
Sum of Mean

Source DF Squares Square

Mode'l 6 1.25239780 0.20873297

Error 114 20.02582919 0. 17566517

Corrected Total 120 21.27822699

R-Square C.V. Root MSE

0.058858 15.31687 0.41912

Source Anova SS Hean Square F Value Pr > F

F Value

1.19

Pr>F

0. 31 76

EFFICNCY Mean

2.73636

CROPMDL

LIVEMDL
CROPMDLXLIVEMD!-

DF

3
1

2

LnnÃo??n
0.04647514
0. 00532937

0.40019777
0. 046475 1 4
0.00266468

2.28
0. 26
0. 02

0.0
0.ô
0.9

e?2

080
849
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Leve'l of
CROPMDL

Level of
CROPMDL

Leve'l of
CROPMDL

Leve'l of
CROPMDL

Level of
CROPMDL

68. 00802 1 4
77.3482111
82. 6353676
67. 3223685

36. 6 1 43048
36. 0080644
37. 3537338
34.4530446

62.930816
112.156342
1 91 . 706344
87. 395096

89. 4385027
85. 5609656
94.3886430
87.6195155

2e.5962161
tÂ ooRnl o,
43. 04858 1 7

34. 2666002

1 3. 0266297
1 0. 6025490
15.1929537
í o nÂot/ ÂÃ

1 20. 504679
154.57 177 2
1 55. 33301 7

1 33. 203036

96. 20655 1

107.833717
106.171065
96.641991

60. 2673797
49. 8584879
65. 27 1 9820
66.8166252

1 69. 663 1 02
181.795710
177 .022842
1 75. e20290

32 . 576430 1

54. 18581 73
69. 0405227
67.5160348

17.7458155
31.9151845
41.776131 1

?o rÃoÂo7t

1 6. 1 300656
1 5. 5389875
1 9. 3732562
23.4852241

9. 675547 1

1 9. 7625533
1 8. 45 1 3456
22.3047887

N

209

Hean of Variables Each Crop l{odel and Live Hodel

Analysis of Varìance Procedure

-SCL,ABHA- -COSCLBHA
Mean SD Mean SD

1

2
?

4

I

2

3

4

1

t
3
4

1

2
¿1

4

1

2
3

4

4
te
?o

50

N

_-SCLSHA- 
-COSCLSHA

l4ean SD Mean SD

4
28
39
50

4
28
39
50

N

--SEEDHA- _PLANLBH.A

Mean SD Mean SD

654438
860050
1 97992

17.0188398

-COPLANHA
Hean SD

--FERTHA-
Mean SD

2.8
6.5
9.4

3
3

N

4
28
20

50

1 7.423501 6

12.8667138
13.1125386
1 9. 8878706

-FERTLBHA.
N Mean SD

4
28
20

50

26.1731283
1 8 - 3449508
tc a1079^e
1 9. 7ê55030

1 8. 9538449
1 1.20145?3
1 3. 041 5728
1 2. 0935341
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Leve'l of
CROPMDL

-COFERTHA.
N Mean SD

-|{EEDLBH,Å.
Mean SD

Level of
CROPMDL

Level of
CROPMDL

Level of
CROPMDL

Level of
CROPMDL

Le',,e'l of
CROPMDL

1 3. 0865642
1 7. 7964823
15.1836216
1 5. 281 31 75

155.815508
1 52. 228960
1 62 . 65720 1

159.143694

I .47 69224
9. 6533630

1 0. 2676088
1 1.7970961

43.6011002
44.1255861
43 .821 4517
50. 8374578

88. 85695 1 I
80.4212027
94. 9978246
87. 0276 1 50

8. 3088235
1 2. 9920203
2.3123862
7. 9504686

23.3027015
25. 529063 1

30. 5354008
26. 31 3301 5

5. 7453406
14.5140076
4.7 271629
9.4027844

1

t
3

4

1

2

3

4

1

2
2

4

1

2

3

4

1

t
3
A

1

2

3

4

4
28
?o

50

4
28
39
50

N

-COt{EEDHA
Mean SD

-PESTICH,A
Mean SD

N

Anaìysis of Varjance Procedure

-SPRALBHA -COSPRA.HA
Mean SD Mean SD

I'l

4
28
20

50

4
28
39
50

N

4
c9

39
50

N

4
28
39
Âô

-COHARVHA -IRRINPHA.
Mean SD Mean SD

3. 97058824
3. 033 1 4737
0.81 158440
2. 80545679

237.415775
310.218403
284.7181 89
,O2 /,,l 7lìl OÃ

3084. 0e757
3420.85567
2670 r toAo
toÂn eoÂcR

216.71 1230
t^D AñEÁeO

261.504082
)to eAÊ,^t7

2. 67953929
2.449ô8088
1.72968282
? tÃ7oeeor

56.81 65641
62. 6231 807
61 .01 37 471
ô4. 7 1 93008

1 307 . 87883
509. 56906
545.06534
AÅ' AAA'R

37. 4468399
75.0686041
95.8453326
o2 to771ea

3. 97058824
4.43951472
0. 95599938
2. aÁrTACee

1051 .86581
1217 .28795
1277.66391
1 1 35. 0941 3

t^Qc tD1'tA
tc^2. EA77t

2301 .46579
1e.^E A^17t

2854336
1 16281-o
1141 435
2024487

, A70Ã?OrO

4.10580787
2.00604756
4. 05425 1 63

,7 
^^2.8,t 

I
140.168325
1 1 3. 354083
1 7-o. 341898

I ?ô' RÃr.r r
,ltt O7 7.77

528. 89007
Â1Â alooe

1 .23199219
0. 30545006
ñ tltOâttzR
0. 3496722 1

-IROUTHA-
Mean SD

-GROSSMHA
Mean SD

-COSCLTOT
Mean SD

-EFFICNCY
Mean SD

to
)A
2.8
'A
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Le.¿el of
LIVEMDL

-SCLABHA-
N Mean SD

-COSCLBHA
Mean SD

1 69. 305938 63. 1 972880
1 22. 355927 58. 03481 1 I

_COSCLSH,Á.

Mean SD

106.88898 4 44.47697 12
98.053656 30.6822224

-PLAI'ILBHA.
Mean SD

I

2

1

2

37
to

58
63

87.7246175
62.51 82848

62036 1 4
9943020

Level of
LIVEMDL

Leve'l of
LIVEMDL

!-e,,,e'l of
LIVEMDL

Level of
LIVEMDL

Leve'l of
LIVEMDL

Level of
LIVEMDL

Level of
LIVEMDL

36. 34405 1 4
35. 3361 252

1 39. 530706
113.42257 4

15.1918481
1 6. 62521 25

54. 88 1 8834
54.0767258

881 7593
9746619

1 78. 55ô458
176.310524

88.77 47 27 6
87. 5330666

2. 635791 28
3.04341211

1 6. 3487252
23. 6406765

25. 6344984
1 3. 5854259

to I ÂÂ20a1
tA Ãe?tÂle

2004382
196-0641

N

--SCLSHA-
Mean SD

58
63

N

--sEEDl.{.À.-
Mean SD

1

2

Ãe

63
55
67

N

-c0Pt_At{H.q
Mean SD

--FERTHA-
Mean SD

1

2

1

2

1

2

1

2

1

2

Ãa
A2

58
63

90.7220382
88.1542172

1 6. 5749504
16.5481795

,Ana'lys'is of Variance Procedure

N

N

-FERTLBHA
Mean SD

20.9910268 12.0524021
19.9939022 12.8263851

-COFERTHA
Mean SD

-WEEDLBHA
Mean SD

58
63

1 B. 8982877
1 2. 86943 1 7

1 1 " 9698760
8.5342419

N

-COl{EED!1A
Mean SD

160.715649 47.7474530
1 56. 586998 45. 657 1 623

-SPRALBHA
Mean SD

-PESTICHA
Mean SD

7 .47261462 12.7270886
7. 1 635985 1 7. 6569507

-COSPRAHA
Mean SD

58
63

N

1 .75585065
2.71263131

2. 5828761 3
t o?AeoÃ?.r

4.2
at

ÃA

63
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Le,.rel of
LIVEMDL

Leve'l of
LIVEMDL

312.403782
274.506003

73832
21 170

Le,¡e'l of
LIVEMDL

58. 3455067
63. 2701 633

521 .45047 1

707.798142

127I .51 31 I
1122.56127

161 .934177
121.086336

-COHARVIJ¡.
N Mean SD

-IRRINPH.A
Mean SD

Level of
LIVEMDL

1

2

1

2

1

2

N

Âc.

63

58
63

58
63

-IROUTHA-
Mean SD

-GROSSMHA
Mean SD

2228.22514 455.290024
1946.65043 628.903681

3506
3069

-COSCLTOT
N Mean SD

-EFFICNCY
Mean SD

2.75678346 0.35225578
2.71755342 0.47788101

Le,¡el of
CROPMDL

Leve'l of
CROPMDL

276. 1 94922 96.8478233
220.409582 73.6799103

Le,¡e,l of
LÏVEMDL N

4
17
'11

22
17
19
1'l

--SCLABH,A
Mean SD

t
1

t
1

t
1

t

2
1

2

1

2

1

2

1

2

2

3

3
4
4

Analysis of Variance procedure

68. 00802 1 4
89.943491 1

57.8827784
I 1 . 0365475
7 1 7 A7.tÊ,ta

81.9044431
58. 3849679

1 20. 504679
179.858147
1'l Ã /otq2rì
1 66.081 231
1 41 .423564
1 63. 598360
11 4.57 3644

28.5962161
22.0636979
22.4098154
47.9208729
34.1266376
36.2778429
34.182f922

ac R7AÅa^1

44.28557 40
44.97 41796
68. 5220032
AO 

'?AÂÂÃ'
7 2.6221289
R7 7^OrO1'

1

t
t
3

3
4
4

N

4
17

11
tt
17
'to
?.1



Level of Leve'l of
CROPMDL

Level of
CROPMDL

Level of
CROPMDL

Level of
CROPMDL

1

2

2

3
2

4
4

1

2

2

3

3
4
4

1

2

2

3

3

4
4

1

t
t
?

3
4
4
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4 36.6143048
17 38.1856456
1 1 32.6427117
22 36.4824441
17 38.4812851
1 I 34. 5360651
31 34.4021 61 1

t
1

t
1

t
1

t

t
1

t
1

t
1

t

2

1

2

1

2
.l
I

2

96. 206551
1 1 4. 360858
97.746317

104.357762
108.51 7693
103.134511
92. 662704

62.930816
1 1 9. 64904 1

1 00. 57ô7 1 8
1 95. 238477
187.135349
92. 81 5829
84.072711

60. 2673797
45. 7392099
56.2246449
63.1 1 12720
68. 068 1 950
Eê ËôËAE'^uu. uoo0c I ¿

73. 0872 1 85

1 3. 0266297
1 2. 8558890
4.3081 773

1 7. 4048069
12.17 47 540
14.9612815
21 .4389364

1 7. 7458 1 55
38.6816139
13.1064266
49. 28901 69
30. 7569232
44.9949105
35. 4924085

2. 8654438
38.1404243
32. 3048608
36. '1728860

43. 9753349
15.7677 424
17.1432453

. 1 300656

.2036753

.4452631

.4796677

. 5252032

. c4Ð405U

. 68288 1 9

Level of
LIVEMDL

Le,¡el of
LIVEMDL

Level of
LIVEMDL

--c0scLSHA----------
Mean SD

2

1

2

1

2

1

)

N

4
17
11

22
17
19
31

4
17
11
,o
17
19
31

N

4
17
11

22
17
{ r'ì
IJ

31

N

---SEEDHA.
Mean SD

--PLANLBHA-------_--
Mean SD

16
12
18
14
24
tt
24



Level of Le.¡e'l of
CP.OPMDL LIVEMDI-
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--c0PLANHA----------
Mean SDN

2

1

2

1

2

1

2

2
1

2

1

2

1

2

1

t
t
?

?

A

4

1

2

2
?

3
4
4

1

2
c
e

3

4
4

1

2

2
3
3

4
4

1

2

2
?

3

4
4

Level of
CROPMDL

Le'¡e'l of
CROPMDL

Level of
CROPMDL

Level of
CROPMDL

Level of
LIVEMDL

Leve'l of
LIVEMDL

Leve'l of
LIVEMDL

Le,,,el of
LIVEMDL

89. 4385027
84.6332264
86.9947 444
95.8023445
92.5591469
90.287 4625
85 . 984322 1

169.663102
178.477119
1 86. 924443
180.012672
17 3 .1 53649
1 76. 941 304
175.133216

26.1731283
19.9359110
15.88ô1940
22. 3226649
22.3159108
20.3931811
1 9. 380797 1

1 3. 0865642
21.5306424
1 2.0255074
1 6. 65945 1 5
13.2737242
1 9. 1 353596
1 2. 91 91 628

88. 85695 1 I
80.0992151
80.9188201
96. 3463923
o? 2Fr^r oa

87. 7698375
86.5727044

1 7. 423501 6
1 1 .6705535
1 5. 01 14584
11.1731962
1 5. 4336377
t 7, 1 

^C 
Ê,^t .l

1 7. 8004541

675547 1

77 41922
3037 355
28 1 7505

15.5A7 4244
33. 6839759
1 1 .4253830

1 8. 9538449
I ? ÂRn7Ã"'
5. 6900269
9. 7023476

16.7 449482
1 3. 5067892
1 1 .3586249

I .47 69224
9.7801516
6.1826010

11 .4970448
8.3679169

14.2037927
9.544197 4

23.3027015
20.9805113
32.4798347
31.6437058
29.9082061
31 .46847 47
23. 1 555980

2

1

2

1

2

1

2

4
17
11

22
17
19
31

N

-_-FERTHê.
Mean SD

2

1

2

1

2

1

2

4
17
11

22
17
19
31

9
t.)
13
20

--FERTLBHA----_----_
Meen SD

N

l.l

4
17
11
tt
17
19
31

4
17

11

22
17
19
31

N

4
17
11

22
17
19
31

--c0FERTHA.----------
Mean SD

2

1

2

1

2
1

2

-- t.l E E D L B HA.-------- --
Mean SD



Leve'l of
CROPMDL

Level of
CROPMDL

Lerrel of
CROPMDL

Level of
CROPMDL

Leve'l of
CROPMDL

Level of
LIVEMDL

Level of
LIVEMDL

Level of
LIVEMDL

Level of
LIVEMDL

Leve'l of
LTVEMDL

155.815508
155.423344
'147 .292186
1 63. 048043
162.151406
1 62 . 75020 1

1 56. 933255

8. 3088235
1 4. 4646558
10.7161290
2. 7696847
1 . 7205882
6. 6620756
8. 740 1 288

3. 97058824
2.81711306
3.27 429130
0. 84780872
0. 76470588
1 .80403285
3.4192327 6

3. 97058824
4. 6591 3747
4.10009775
1.1038170e
0.76470588
2. 59929378
3. 79843660

237.415775
335.847798
270. 609338
291.733503
275.639546
315.3ô1564
280. 052905

43.6011002
40.3662151
51.0473885
39. 82941 74
49.7810229
62.3120688
43. 339366 1

5. 7453406
18.2115636
5. 3600635
5. 34683 1 8
3. 8587 1 82

1 0. 5295289
8. 7286083

2. 67953929
3. 0 1 885242
1.231 10583
1.78036179
1.71498585
2. 67005345
3.46916061

2. 67953929
5.15323662
1 .67857042
2. 23350046
1.71498585
4. 498 1 0087
3.76067138

56.8165641
53.8660186
55 . 709738 1

58. 6855257
64.5436080
55. 9668533
66. 8763708

t1E

--col{EEDHA---------_
Mean SD

2

1

2

1

2
1

2

2

1

2

1

t
1

2

2

1

2

1

2

1

2

2

1

2
1

2

1

2

1

2

2

3

3
4
4

1

2

L

3

3
4
4

1

2
2
?

î
4
4

1

2

2

3
3
4
4

1

2
2
3
3
4
4

2

1

2

1

2

1

2

N

4
17
11
tt
17
19
31

N

-- PEST I CHA-_________
Mean SD

4
17
11
tt
17
19
31

N

--s PRAL BHA.--________
Mean SD

4
17
11

22
17
19
31

N

--cosPRAHA----______
Mean SD

4
17
11

22
17
19
31

N
-- c0HA.RVHA-------___

Mean en

4
17
11
tt
17
19
el
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-- IRRI N PHA-------_--
Mean SD

1

2

2

3

3

4
4

Le,¡el of
CROPMDL

Level of
CROPMDL

I ar¡a'l nf

CROPMDL

Leve'l of
CROPMDL

Level of
CROPMDI-

Letre'l of
LIVEMDL

Level of
LIVEMDL

Le,¡el cf
LIVEMDL

Leve'l of
LIVEMDL

Level of
!-IVEMDL

1051.86581
1278.36 1 86
1l?t onlnn
1327 .48340
.t,l? 101^1

1221.94622
1081.86221

3084.08757
3ô00. 55726
3143.13504
?Âon o2ô/7
3434.4463 3
etno Â1 00/
2840 .77 1 41

2432.2211 6

2322.1 9540
2020. 234A4
2363.44707
2221.25412
10e7 E7a7C

1758.90920

27 . 60352 1

124.21e1 42
1 1 0. 536290
1 08. 920435
84. 3592 1 4

tt,l 7 F,^Áet
1Ca 701tO7

1 307 . 87883
,?, 1 oeoa

689. 25930
5 1 5. 70620
563.12704
Ãoo qÃnÃ7

636. 60461

2

1

2

1

2

1

2

4
17
1l
22
17

19
31

4
17
11

22
17
19
?'l

N

_-IROUTHA

Mean SD

c

1

t
'l

D

1

t

1

t
,
?

2

4
4

t'l

2

1

2

1

2
,|

2

1

2

2
?

3

4
4

N Mean

4 216.71 1230
17 294.219005
1 1 213.239147
22 270.438993
17 249.941257
10 c^^ 72te71
31 207.236348

Analys'is of Variance Procedure

1 ent eÃ,t.t .r

2 1 4. 05608
Âon At7?o
525. 28488
6?C RQe?7

^AO 
aOEtÈ,

542. 73645

--- cosc LT0T----------
SD

37. 446840
7 4.7 42113
43. 559752

1 06. 443397
9l ar1qe,

105 .241 1 47
7e 

^tÃn?7

4
17
11

22
11
lo
31

2

1

2
1

2

1

t

1

2

2

3
?

4
4

ilt
-- EFFI CNCY----------

Mean SD

2

1

t
1

)
1

2

1

2
?

3
a

4
4

2.92854336
, qeÃÂerrÃ

2.77 460828
2. 79540049
o QaDtTF.ea

2.641 56483
2. 607 17 134

1.23199219
0. 26981 569
0. 3646 1 693
0.42868447
0.4431 1725
0. 30351 763
0.37943442

4
11
11
tt
11
19
31



APPENDIX 29

Dependent Variable:

Source

Model

Error

Corrected Total

Sum of
Squares

1 1 642766. 6

32819805.1

4446257 1 .7

93092
1140282

Mean
Square

1940461.1

287893.0

31 0308. 8
11402824.5

nn
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Analysis of Amount of Hanure per Hectare
Between Crop Hodel and Live Hodet

Analysis of Variance Procedure

NO}{ASTHA

DF

6

114

120

F Value

6.7 4

Pr>F

0. 000 1

0. 361 4
0. 000 1

1 .0000

R-Square

0. 26 1 855

DF

C.V. Root MSE NOT{ASTHA Mean

159.7376 536.557 335.899

Anova SS Hean Square F Value pr > FSource

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

6.5
4.5
0.0

3
1

2

1 .08
39. 61
0. 00
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l,lean of Amount of Hanure Each
Grop l{odol and Llve }l,odel

Analysls of Varjance Procedure

Level of
CROPMDL

Level of
LIVEMDL

--Nol{ASTHA----------
. Mean SD

1

t
3
4

2

1

2
1

2
1

2

1

2
2
3
3
4
4

N

4
28
eo
ßn

N

0.000000
456. 234583
333. 235563
2e7. 459682

--NOI{AST
Mean

655. 839ô 1 0
41 .349873

N

4
17
11

22
17
19
31

0.000000
682.241044
106.951872
590. 73577 1

0.000000
707. 600666
46. 082949

0.000000
605. 021 839
526. 698858
686. 704829

SD

722. 356839
231 .306988

1

2

58
63

Level of
CROPMDL

Level of
LIVE}lDL

--NowAsTHA----------
Mean SD

0.000000
633.186731
354. 7 1 9229
585. 341 709

0.000000
942.1203ô3
256.579003

I



APPENDIX 31

Analysis of Actual Gross llargin per Hectare
Between Crop l.lodel and Live Hodel

Dependent Variable: ACTGMHA (Actual Gross l.largin per Ha)

Source DF

Model 6

Error 1 14

Corrected Total 120

R-Square

0. 1 79554

Source

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

Sum of
Squares

7283986.43

332831 49. 30

40567 1 35. 73

Ã7nqñÂ? .r o

2527838.66
0. 00

Mean
Square

1213997 .7 4

291957.45

1 902687. 73
2527838. 66

0. 00

Pr>F

0. 0008

ACTGMHA Mean

2070. 03

F Value

4. 1ô

c. v.

26.10255

Root MSE

540. 33 1

DF Anova SS Mean Square F Value Pr > F

e

1

t

ÂÃ,
8. 66
0. 00

0. 0004
0. 0039
1 .0000
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APPENDIX 32

Analysis of Observed Expected Gross l.largin
per Hectaro Betweon Crop Hodel and Lf ve l.lodel

Ana'lysis of Variance Procedure

Dependent Variable: EXPGMHA (Observed Expected Gross l{argin
per Ha)

Sum of Mean
Source DF Squares Square F Value

Mode] 6 5885349.28 9s0891.55 3.02

Error 114 369,99974.30 324561.18

Corrected Total 12O 42885323.58

Pr>F

0. 0089

Source

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

R-Square

0. 1 37235

c.v.

24.84292

3895629. 24
2752693. 68

0. 00

Root, MSE

ÂAO 7ll?

1 298543.08
2752693. 68

0.00

EXPGMHA Mean

ttaz. Dt

DF Anova SS Mean Square F Value Pr > F

4
I
0

3
1

2

00
48
00

0
0
1

0095
0043
0000
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ê.PPENDI)T. 33

Analysis of Regression Estimate Gross Margin
per Hectare Between Crop Hodel and Live Hodel

Analysis of Variance Procedure

Dependent Varlable: REGGMHA (Regression Estimate Gross Hargin
per Hectare)

Sum of Mean
Source DF Squares Square F Value pr > F

Mode'l 6 5851968.19 925328.03 Z.g3 0.0133

Error 114 39346946. 46 9451 49. 65

Corrected Total '120 45198914.64

R-Square C.V. Root MSE REGGMHA Mean

0.129471 24.05239 587.494 2442.56

Source DF Anova SS Mean Square F Value Pr > F

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

3688761 .02
2758508. 1 7

0.00

1 229587. 01
2758508. 1 7

0. 00

a

1

c

3

7

0

56
99

0. 01 65
0. 0055
1 .000000
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APPENDIX 34

llean of Actual, Observed Expected and
Regressfon Estimate Gross Hargin per Hectare

Each Crop Hodel and Live Hodel

Analysìs of trariance Procedure

Leve'l of ----------ACTGMH¡.---------- -EXPGM!{ê.-
CROPMDL N Mean SD Mean SD

1

2

3

4

4
28
QO

50

2099.91483
2198.10770
2299 .1 97 37
1 81 7. 1 6672

1437.33518
41 9.53521
526. 39472
E,tt E^aF,1

4 2569. 30468
28 2591.12868
?o ,Ãco Ã7ArÃ

50 2234.54401

440. 35 1 243
659. 746673

Ã ?Ãoo otnl a

2297 .6845863

231 4 .2451 1

2439. 46364
2457 .54255
2081.46801

1 598. 07439
440.47724
509. 557 54
575. 56496

Leve'l of --F.EGGMHA
CROPMDL N Mean SD

Level of ----------ACTGMHA.----------
LIVEMDL N Mean SD

I 7r7 ne?qe
444.41297
503. 28534
Ãoo 2eÂ I 7

-EXPGMHê._
MeaN SD

2450.41557 438.904874
2148.49872 685.710052

448. 28551 9
706. 943578

1

2
?

4

1

2
58
63

Leve'l of
CROPMDL

Leve'l of
CROPMDL

2220.66994
1 931 .34685

Level of
LIVEMDL

--REGGMHA
Mean SDN

81

2

Level of
LIVEMDL

Leve'l of
LIVEMDL

2099.91483
t?te Aoeel
1 996. 28586
2359.42211
2221.25947
1 963. 35257
1727 .56893

231 4 .2451 1

2588.08517
2209.77583
2519.87193
t?74 eenoo

2246.81435
1980.12670

1437.33518
217.53871
570.71235
521.22268
538. 59080
388. 05420
577. 75693

1 598.07439
236.12121
581 .477 44
511.81310
51 0. 48850
432.717 35
633.06986

--ACTGMHê.
Mean SD

1

2

2

3
3
4
4

1

t
2
?

?

4
4

2

1

t
1

t
1

2

2

1

2

1

2

1

2

4
17
11
t,
17
19
31

N

N

--EXPGMHA
Mean SD

4
17
11
¿)t

17
19
31



Level of
CROPMDL

Leve'l of
CROPMDL

Level of
LIVEMDL

Leve'l of
LIVEMDL

N

223

N

--REGGMHA
Mean SD

1727 .08383
265. 35930

Mean
REGGMHA--

SD

2

1

1

2
4 2569.30468

17 2147.37033

Analysis of Variance Procedure

,
3
3

4
4

2

1

2
1

t

11
tt
17
19
31

2349. 66430
2653.45551
2506. 90898
2406.00268
2129.45644

561.21 108
511.12648
495. 79792
453.05598
658. 49027



APPENDIX 35

Dependen+- t/ari abl e:

224

A.nal¡,sis of Actual Output per Hectare
Between Crop l{odel and Live Hodel

DF

6

114

120

Ana'lysis of Variance Procedure

ACTOUTHA (ê.ctual Output per Hectare)

Sum of Mean
Squares Square F Value

132323?4.6 2205387.4 6.23

40358744.4 354024.1

F?ÃO1nÂe O

Sou rce

Model

Error

Ccrrected Total

R-Square

ñ tÁAola

DF

n\/

18.21048

9357266. 1 1

5987420. 96
nnn

Root MSE

ÃO/t OOO

al tt /lCt nA

5987420. 96
0. 00

,ACTOUTHA Mean

2)^7 2.R

Anova SS Mean Square F Va'lue Pr > F

Dr:tr

0.0001

0. 000 1

0.0001
1 .0000

Sou rce

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

?

1

t

eet
16.91
0.00
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Analysis of Observed Expected Output per
Hectare Between Crop l,lodel and Live Hodel

Ana'lysjs of Variance Procedure

Dependent Variable: EXPOUTHA (observed Expected output per Hectare)

Source

Model

Error

Corrected Tota'l

DF

6

114

120

R-Square

ñ tllC tlRR

DF

Sum of
Squares

1 1 41 0004. B

44939893. 2

56349898.0

6923265. 1 7
6330896. 43

0. 00

Mean
Square

1 901 667. 5

394209.6

t?fì77ÂE ñA

6330896.43
0.00

Pr>F

0. 0002

EXPOUTHA. Mean

3490. 53

0. 0009
0. 000 1

1 .0000

F Va]ue

4.e2

c. v.

1 7. 98754

Root MSE

ô27.861

Anova SS Mean Square F Value Pr > FSource

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

3
1

2

s.85
16.06
0.00
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Analysis of Regression Estlmate Output per
Hectare Between Crop Hodel and Live Hodel

Anaìysis of Variance Procedure

Dependent Variable: REGOUTHA (Regression Estimate Output per Ha)

Sum of Mean
F ValueSource

Model

Error

Corrected Tota'l

DF

6

114

120

R-Square

0.190473

DF

Squares

11205110.2

47622625.0

58827735. 2

c. v.

1 7. 75694

646427 4.85
63397 12.7 5

0. 00

Square

1 86751 8. 4

4177 42.3

Root MSE

646. 330

t l Erl1 Ee te
63397 12 .1 5

0. 00

Pr>F

4.47 0.0004

REGOUTHA Mean

?A?O q7

Sou rce

CROPMDL

LIVEMDL
CROPMDL*LIVEMDL

Anova SS Mean Square F Value Pr > F

3
1

2

5.16
15.18
0. 00

0. 0022
0.0002
1 .0000
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Level of ----------ACT0UTHA---------
CP.OPMDL N Mean SD

227

Hean of Actual, Observed Expected and
Regression Estimate Output per Hectare

Each Crop Model and Live Model

Analysis of Variance procedure

-EXPOUTHA
Mean SD

1

2

3

4

4
28
20

50

31 51 .78064
341 5. 39565
3576.861 27
2952.26085

Leve'l of
CROPMDL

1442.02683
506. 30688
542. 56839
AQÂ O1 0ÂO

N

4 3621.17049
28 3808.41 662
39 3867. 24016
50 336-0. 63814

3366. 1 1 092
AAÃA 7R1 FO

3735. 20645
3216.56214

1 502. 67 429
ÃQt 

^oÂnq
529. 93 1 28
690. 87 1 20

--REc0uTHA----------
Mean SD

Level of ----------ACTOUTI-{A---------
LIVEMDL 1.1 Mean SD

Ãe

63
3499. 18312 507 . 307't 37
3053. 908 1 2 728 .831341

Level of
LIVEMDL

--R EG0UT t{A----------
Mean SD

1 731 .68834
Ã?o Ã1lrìt
527. 1 6862
7 I Q Â?OOa

-EXPOUTH,A
Mean SD

3728.92875 510.349480
3271.05999 753. 1 97227

521.312165
77t ÄAaRaA

1

t
?

tl

1

t

N

Le,rel of
CROPMDL

Level of
CROPMDL

Level of
LIVEMDL

Level of
LIVEMDL

3878 . 4333 1

342A.24585

N

58
Â2

1

2

--ACT0UTHA----------
Mean SD

1

2

2
?

3

4
4

1

2
t
?

a

4
4

t
1

t
1

,
1

t

t1

17

11
tt
11
19
?'t

3151.78064
3607.06016
31 1 9. 't8686
?AQA OIìRÃI

3434 .451 08
?l QÂ ,oe70
2809.43114

3366. 1 1092
3866.44702
3332. 67683
3847. 35534
3590. 07260
-?468. 76057
3061.98891

1442.02683
233 . 3598 1

667.86339
51 1.83600
563.12598
550. 33774
652.2201 I

1 ô02. 67 429
,^7 Ataal
679. 05756
506. 29856
539 . 30'! 76
596. 24534
708.03809

-- EX.P0UT l-tA----------
Mean SD

2

1

2

1

2

1

2

N

4
17
11
ct
17
19
31
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Level of
CROPMDL

Level of
LIVEMDL N

-- REG0UT H,4----------
Mean SD

2

1

I
)

4 3621.17049
17 4025. 732 1 I

Analysis of Variance Procedure

3472.56530
?oen o?aol
3720 .1 0059
3627 .94889
3211.31865

1731.68834
eñ? Â?oÃrl

658.80168
ÂnO r/tOO?

528. 08364
613.61267
733.15919

Level of
CROPMDL

Level of
LIVEMDL Àl

--REGOUTHA----------
Mean SD

7

3
?

4
4

2

1

2

1

c

11

22
17
19
31
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Dspendent Variable: A.CTGMHA.

Sum of
Source DF Squares

Mode'l 3 616054. 644

Error 117 39951081.084

Corrected Total 120 40567135.728

R-Square C.V.

0.015186 28.22894

229

Relationship Between Educational Level
and Gross Hargin per Hectare

Analysis of Variance Procedure
C'lass Level Information

C I ass Leve 'l s Va I ues

EDCI 4 1 235

Number of observations in data set = 121

Analys'is of Variance Procedure

Mean
Square F Vaiue

205351.548 0.60

341462.231

Root MSE

584.348

Pr>F

0.6154

ACTGMHA Mean

2070.03

Sou rce

EDCl

DF

3

Anova SS

61 ô054.644

Mean Square

205351.548

F Value

0. ô0

Pr>F

0. 61 54
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Hean of Actual Gross Hargin per Hectare
Each Level of Education of Farmer

Analysis of Variance Procedure

Level of
EDCl N

.----------ACTGMHA
Mean SD

1

)
3
Ã

RO

12
ô

44

2020. 62523
2008. 21213
2295.75344
2122.35803

517.536307
794.278517
768. 8775 1 2

581.109882
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