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SYNOPSIS

The main problems of small farmers in Lombok Island

particularly, are the small size of farm, lack of capital
and low capabilities of managerial skill. 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 small farmers in an effort to
increase their income through increasing food production,
and to overcome their inertia in order that they are also
able to play a role 1in the ongoing programme of
agricultural development.
The problems of these farmers are the precarious
marginality of their enterprise, with average incomes so
low as to 1ift them only slightly above subsistence
Tevels.

As expected from the small size of their holdings,
these farmers concentrate on the production of staple
food crops, especially rice, but also corn and/or peanuts
and soybean, with 1little variation. The alternative
typical crop rotations usually practised by the farmers
of this 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 widely than the others. At the same time , small
farmers possess some 1livestock, particularly cattle or
buffaloes as draft animals for soil cultivation
activities. Farmers cultivate the so0il as well as
possible, constrained by capital availability.

The performances of poorer farmers are hindered by a
lack of capital to purchase the optimal quantities of
inputs. The remedies would appear to l1ie 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
is also necessary to look for appropriate technologies
which are affordable by the farmers.

The integration between 1livestock production and
food crop production, will prove more beneficial when the
farmers, as decision makers, have abilities not only
in technical areas, but alsoc 1in managerial ones ,
because 1integrated farming systems have a more complex
management process.

In the sampled villages farming involves mainly
loosely integrated mixed farming systems where most
farmers engage in the production of food crops, cattle,

and/or catch fish from the ponds. Integration of
livestock into food crop production occurs not only when
Tivestock are used as draft animals for soil
cultivation, but also as livestock producing manure

which 1is used as fertilizer for food crops (organic
fertilizer). To increase the farmers’ output, the quality
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of farming practicee must be considered. For this purpose
a survey was done to collect data from farmer
respondents, 1incorporating the results from interviews
and questionnaires used.

The aim of the survey was to find out whether a number of
farming practices can be improved.

The survey for this study was conducted in 1991 1in
six sampled villages of three regencies in Lombok island
(West, Central and East Lombok), but only two villages of
West Lombok were analysed for detailed consideration
because of Tlimitations of time. The sample used comprised
121 respondents, consisting of 58 farmers who had
livestock 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 personal data (relationships, etc.), but also
on farming practices, i.e.: details of cropping pattern,
livestock, inputs (amounts and values), outputs and gross
margins of farming.

Furthermore, from the results of the survey we
looked at farmers who have livestock compared to farmers
who do not in terms of their inputs, outputs, gross
margins, crop rotations, use of inorganic fertilizer and
manure (organic fertilizer). and also the educational
Tevels of the farmers.

In this study seven farm models were used based

on crop rotation: (1) Rice-Rice-Corn, (2) Rice-Rice-
Mixed Crops (With Livestock), (3) Rice-Rice-Mixed Crops
(Without Livestock), (4) Rice-Rice-Peanut (With

Livestock), (5) Rice-Rice-Peanut (Without Livestock), (6)
Rice-Rice-Soybean (With Livestock), and (7) Rice - Rice -
Soybean (Without Livestock).

Basically, farmers use inorganic fertilizer for
their food crops, such as Urea, Triple Super Phosphate
and Potassium Chloride, while manure (waste of 1livestock)
is occasionally used for fertilizer of secondary crops
(corn, peanut, soybean, sweet potatoes, and cassava).

The quality of these farming practices might be
affected not only by the availability of capital, but
also the levels of education of farmers themselves. In
the sampled villages, most farmers (48.8 percent)
attended primary school, while 36.4 percent did not have
a formal education.

From the results of data analysis, it can be
concluded that farmers with livestock have a
statistically-significant higher gross margin than those
without Tivestock. The reason for this appears to be that
those with 1livestock are generally richer farmers, who
are not faced with the same constraints of capital.
Consequently they apply higher 1levels of 1inputs than
those without 1livestock, and this is what appears to give
rise to the higher 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 Rice-Rice-Peanut had a signhificantly higher
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 actual 1990 price, the expected gross margin was
still higher than that of corn and soybean.

A1l farmers apply recommended 1levels of inorganic
fertilizer for the rice crops, according to government
policy, while for secondary crops farmers used less than
the recommendation. However, manure was not used by the
farmers as a fertilizer for rice, and only 1in small
amounte for secondary crops. The analysis in that part of
the thesis attempts to explain why farmers use so little
manhure, and derives a value for manure. The value of
manure per Tonne 1implied by its nutrient content is
approximately Rp.9,300, or Rp.9.3 per kilogram. An
alternative measure based on 1its value 1in enhancing
soybean yield gives 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 worthwhile, and is 1likely to add
0.7 to 2.7 percent to gross margins.

Farmers’ formal education Tevels were not
significantly related to gross margin. By this, it can be
understood that educational 1level 4is a factor which
influences the output and/or gross margin only
indirectly. It appears that improving the techniques or
managerial skills of adult farmers can be achieved by
informal education through agricultural extension
activities.

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 capital to purchase the
optimal quantities of 1inputs. The remedies would appear
to lie in further extension of credit to poor farmers, or
in other measures to make the distribution of income more
even,

Second, at 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
all farmers 1in Indonesia undertook such advice in the
same year, it would almost certainly result in the
collapse of peanut prices and a large increase in soybean
prices. For that reason, and to diversify farmer’s crops
(and hence reduce their exposure to risk) it is suggested
that soybean farmers plant some peanuts as well. The
result that significantly higher gross margins would
accure to peanut farming rather than soybean production
comes not only from the survey using the 1990 price and
yield data, but was also sustained when__expected 1990
price data was used. The 1990 peanut prices were higher
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than expected and resulted in gross margins for rice-rice
peanuts being 26 % higher than for rice-rice-soybean. But
even when actual gross margins were replaced by expected
gross margins, based on the price expected in 1990 on the
basis of 1985-1989 prices, the expected gross margin for
rice-rice-peanuts was 16 to 18 percent higher than for
rice-rice-soybean. Thus it 1is clear that even on this
basis, farmers would be a lot better off with peanuts (
or a peanut-soybean mix) rather than soybean alone.

In addition to the possibility of a change 1in
emphasis on crop rotation choice, it should also be
possible, as production of rice continues to outstrip
population growth, to phase down the production of
secondary starch crops such as sweet potatoes and
cassava, and to wuse that acreage for protein crops
(soybean and peanut).

Third, a case has been made for a large-scale
extension effort, concentrating on encouraging the use of
natural manures on secondary crops.
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CHAPTER ONE

INTRODUCTION

1.1 Background of the Study

After decades of modern agricultural research, the
small farmer 1in most developing countries is still poor,
and is still operating with largely traditional technology
at little above subsistence level (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 than half of
all the farmers 1in the world, and for that reason alone
they are very significant to world food crop production
policy. Wharton (1969) suggests that 60 percent of all
farmers 1in the world are small farmers and that they
account for approximately 40 percent of all agricultural
outputs.

According to Dillon et al (1980), in Indonesia as a
whole, about 70 percent of all farms are less than ohe
hectare 1in size and these constitute 27 percent of the
total farmed area.

Furthermore, according to the Indonesian Department of
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Agriculture West Nusa Tenggara Province (1989), 71.24
percent of all farm families 1in Lombok, which 1is the
subject of this study, hold less than one hectare.

Farm production contributes 1importantly to regional
income. In 1988 approximately 51.77 percent of the Regional
Domestic Product (RDP) in West Nusa Tenggara was from the
agricultural sector, consisting of food crop production
34.31 percent, livestock production 7.54 percent, fisheries
5.3 percent, plantation 3.74 percent and forestry 0.86
percent (Zaelani et al 1890).

Food crop production is a dominant enterprise on
either idirrigated lowland or upland areas. Therefore, the
Government has an interest from the national food stability
view 1in increasing food crop productivity. In food crop
production particularly, the farmers utilize crop rotations
such as: rice - rice -~ secondary food crop; rice - rice -
cash crop; rice - secondary food crop - secondary food
crop, and other crop rotations depending on the condition
of the region.

West Nusa Tenggara farming 1involves mainly loosely
integrated 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 wuse of simple
methods such as independent collection of crops and
animals, livestock production especially 1is still an
enterprise which can have an important role for

crop production.
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At the same time as producing crops, more than half
West Nusa Tenggara farmers possess some 1livestock such as
cattle and buffaloes.
Zaelani et al (1990) show that the population of
livestock in West Nusa Tenggara has been increasing

signhificantly in recent years (Table 1.1).

Table 1.1

The Number of Livestock in West Nusa Tenggara

LIVESTOCK 1984 1985 1986 1987 1988 INCREASE
(% per
year)

CATTLE 188379 196523 205467 210003 224342 4.48

BUFFALOS 138326 147437 152291 149385 1537583 2.31

TOTAL 326705 343960 356758 359388 378095 3.74

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

Farmers consciously diversify the use of their
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 cropping and
animal components but also between them and other
enterprises or activities in the farm. Certainlty, farming
systems are very complex especially 1in 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 in this case would 1involve the 1improved
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

(1st system)

e > CROP-—————— - +

! PRODUCTION |

I !

! !
fertilizer feed
(manure) (waste)

! !

{ !

! !

D e E T e LIVESTOCK (———-—=—————mee e +

PRODUCTION

(2nd system)

The utilization of waste resources as factors of
production would then help small farmers (especially) who
have inadequate capital for their farming. Cost savings
are 1likely to be small but of significance for small
farmers in the effort to improve their income.

There are some factors which can change the output of



farming. The relationships between these factors and
outputs will be examined in the other chapters, to show
which factors have significantly influenced output.

The strategies of Indonesian integrated agricultural
develepment, known as ’'Trimatra Pembangunan Pertanian’
consists of three components (Department of Agriculture |,

1986), are:

(1) Integrated Farm; an approach which aims to make optimum
use of the factors of production by integrating farm and
non-farm activities, with the objective of impreving

farmers’ welfare.

(2) 1Integrated Commodity; an approach which aims to
stimulate a balanced and harmonious vertical T1inkage
(production, processing, and marketing) of a commodity as

well as balanced development among various commodities.

(3) Integrated Area; an approach which aims to integrate
agricultural development at regional or local level

(provinces, regencies, districts, and villages).

1.2 Aims of the Study

In order to study the region, a comprehensive survey
was conducted in 1991 of farming practices in six villages
in Lombok.

According to the success of the agricultural

development strategy, the result of this survey should



contribute to making decisions as to what kind of
enterprises should be integrated, and also what type of
crop rotation will be recommended in the 1integrated
farming systems development, in an effort to increase the

farmer’s income, particularly in Lombok.

In more detail, the aims of the study, are:
1. To provide a basis for recommending 1improvements to

Indonesian farm management, particularly 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 small
holdings’ output 1in Lombok 1in relation to integrated

farming systems.

4. To examine the effect of selected explanatory variables

on influencing the increased output of small holdings.

5. To contribute the results of this research for use by
agricultural extension workers in West Nusa Tenggara. This

would give practical value to the thesis.



1.3 Outline of Study

1.3.1 Source of the Data

This study used two kinds of data. They are:

1. Primary data, which are the survey data (mentioned in
section 1.2) from farmer respondents , 1incorporating the

results from interviews and questionnaires used.

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 references in textbooks,

Journals of agriculture, 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 involve three districts, six villages (two
per district), and 329 respondents who were randomly
selected. However, due to time constraints, in the analysis
only the data from West Lombok regency involving 121

respondents were used.



1.3.3 Sampling Methods

In this study, multistage sampling was used to represent
the various districts and villages of the regions. Samples
were drawn of districts within the region, then of villages
in the sampled districts, then finally of the farmers 1in

the sampled villages.

1.3.4 Method of Analysis

a. Variables used in the Analysis

The variables which are used in this study can be
divided into four groups. They are
(1). Characteristics of the farmer respondent, consisting
of:
1. sex, 2. place and date of birth, 3. status, 4. the
number of children, 5. number of family members, 6.

education of the farmer, 7. occupation, 8. income per year.

(2). Enterprises, consisting of: 9. farm size, 10. kind of
area, 11. variety of crops, 12. crop rotation pattern,

13. the number of livestock, 14. the benefits of livestock.

(3). Inputs, consisting of: 15. the amount of labour used
in soil cultivation per year, 16. the number of 1ivestock
used in soil cultivation per year, 17. the kind and the

amount of each fertilizer used per year.
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(4). Economic variables, consisting of: 18. the cost of
inputs per year, 19. the outputs per year, 20. gross margin
per year.

A copy of the questionnaire is found in Appendix A.

The production of crops depends on the employment of
various resources, which are called inputs or factors of
production (Rae 1977).

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 this definition, output as
dependent variable in this study is the aggregate value of
production of the whole farm in Rupiah per year.

Furthermore, Rae (1977) argued that the general
specification of the relationship between output and inputs

may be written as follows:

where: Xi, 1 = 1, 2, tiieinnnanss 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) relationship between resource inputs

and the product output.
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Y = f (X)

where: Y
X

production, as dependent variable,
a vector of factors of production, as
independent variables.

A list of such factors in this study would involve farm
size, cost of so0il cultivation, cost of fertilizers,
educational level of the farmers. and others.

Farm size, which is measured per hectare, consists 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 cultivate soil, in Rupiah per year.

Fertilizers can be divided intoc inorganic fertilizers

such as Urea, Triple Super Phosphate (TSP), Potassium
Chloride (KC1), and organic fertilizers such as legumes and
the waste of livestock.
The total cost of fertilizers is the aggregate amount spent
on 1inorganic fertilizers, in Rupiah per vyear. Organic
fertilizer is livestock waste or manure which is used as a
fertilizer 1in farming, 1in kilograms per year. Organic
fertilizer has a zero price in the study area.

Educational 1level refers to the number of years of

education of each farmer respondent.

b. Technique of Analysis

Several techniques are used in the analysis. One of



11

the main techniques 1in attempting to determine the
relationship between independent and dependent variables
will be explained by using an analysis in three steps.

The first step 1is a ’'correlation matrix’ analysis which
shows the extent of collinearity of each variable.

The second step is a ’simple regression’ which shows the
influence of each independent variable on a dependent
variable. The last step is 'multiple regression’ analysis
which shows the influence of independent variables
(explanatory variables) 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
empirical studies, the definition of 1integrated farm
management and small holdings, and the relationship
between one and the other will be explained in Chapter Two.

The hypotheses to explain factors (independent
variables) influencing the small holding’s output
(dependent variable) will be discussed 1in Chapter Three.
In Chapter Four the methodology consisting of the number of
respondents, and sampling methods which are used 1in this
study, will be explained. The result of the survey will be

discussed in Chapter Five. Chapter Six will discuss the
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expected prices of secondary crops. Testing of hypotheses
about factors influencing the small holdings’ output
will be discussed in Chapter Seven, and in Chapter Eight
manuring will be discussed. In the 1last chapter
(Chapter Nine) the 1implications and conclusion of this

study will be outlined.



CHAPTER TWO

THEORETICAL AND EMPIRICAL STUDIES OF FARM
MANAGEMENT FOR SMALL HOLDINGS

2.1 Definition of Integrated Farm Management

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 profitability 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
view: farm management consists essentially of choosing
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 goals.

Upton (1979) explained that in this process of
production, farmers need a supply of productive

resources (factors of production) such as land, seeds,
breeding stock, human skill and effort, tools and
machines. Another definition (Kay, 1986) is that farm

management 1is the decision making process whereby limited



14
resources are allocated to a number of alternatives to
organize and operate the business in such a way as to
attain some objectives.

In 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, 1986) are:

1. How best to incorporate new technology into the farming

enterprise.

2. How to be sufficiently flexible, mentally and
financially, to adjust the management of his resources to
meet changing costs, prices and varying climatic

conditions.

A strong institutional back~up is required 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
viable, socially acceptable, properly field tested, and fit
well in the existing production system of the farmers.

In integrated farming systems the process of
management will become more complex because in this system
the business consists of two or more enterprises, and every
enterprise must be integrated with the other. The farmer

has to consider not only food production but also the crop
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residue output and other forage crops for animal feeds
(Carangal et al, 1986). In other words, the farmer has to
find the most efficient way of manipulating limited
resources for better integration between one enterprise and
the other.

Ruthernberg (1980) explained that livestock activities

are related to each other and to crop production. 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, relying on
purchased feeds, hired 1labourers, and the sale of manure,
is unlikely to be closely related to crop activities on the
same farm.

Ranjhan et al (1987) argued that the integration 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 Small Holding

Basically, the definition of small holding or small
farmer are similar 1in any developing country. However,
several differences exist between the characteristics of

the small farmer 1in every country such as farm holding



16
area, income level, capital, and educational level of the
farmer. These factors can influence the farm management
processes.

According to the 1Indonesian Agricultural Department

(1986) the average farm size of Indonesian small farmers is
0.3 hectare of irrigated lowland and 0.8 hectare of upland.
In most countries, the small farmer 1is large and sometimes
quite large, compared to the Indonesian small farmer. Small
farmers in Pakistan and Thailand for example are on average
approximately one and two hectares larger than 1in
Indonesia. In (West) Pakistan (Duckham et al, 1970) farm
size for small farms varies from 0.36 to 1.50 hectares. In
Thailand the size of farms varies from 0.75 to 4.0 hectares
(Andreae, 1981).
In contrast to this, in Rio Grande do Sul, Southern Brazil,
the average farm size for the small farmer varies between 1
to 50 hectares, and a majority of these farms are 10 to 25
hectares in size (Norman,1977).

Ismail (1984) said that Indonesian small farmers had a
low income which 1is below the poverty 1limit and is
approximately equal to 320 kilograms of rice per capita per
year. This means the small farmers’ income is less than
Rp.500.00 per capita per day.

Rogers (1969) concluded that the most significant
characteristic of small farmers from an economic point 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; they have an extremely low level
of human capital in terms of education, 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 1little share in the control and
operation of rural institutions ...’

The effort and attention paid to increase small scale
farmers’ 1income has been carried out by researchers since
the early twentieth century. 1In 1904, Levy wrote as
follows: ‘If small farms generally provide their occupiers
with inadecuate 1incomes, is this simply because they are
small, or 1is it partly because they are not efficiently
managed?’

This question relating to the problem of low income 1in
the small farm has stimulated other researchers to pay
attention to studying the relationship between farm size
and efficiency in farming to 1increase the small farmers’
income.

The reports on Scale of Enterprise in Farming
(Zuckerman 1961) and by MAFF (Ministry of Agriculture,
Fisheries and Food) in 1963 began to classify farm size by
’standard man days’ as well as by acreage, to provide a
basis for studying size and efficiency relationships;
A.G.Ball et al (1972) concluded that large farms on average
are currently more efficient than small farms. In a study
of 133 farms 1in various parts of Britain by the Economic
Development Committee for Agriculture in 1973 it was found

that productivity increased with the size of farms.
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Gee-Clough (1985) reported on how to improve the technology
of the small farmer and carried out agricultural research
to help the small-scale farmer in developing countries.

In 1973, The Economic Development Committee for
Agriculture concluded that large size allows greater
flexibility 1in the combination of resources and hence
greater efficiency 1in their use. Britton et al (19758)
explained that the potential significance of size and
efficiency relationships and the 1ikelihood that
lTimitations of size are one of reasons for the small
farmers’ 1lower efficiency. 1In addition, the managerial
ability of the present occupiers of small farmes s
significantly lower than that of the present occupiers of

larger farms.

2.3 The Problems of Small Holding in Improving Output

Many problems are faced by the small farmer 1in
improving output. These problems have a very close relation
to characteristics such as small farm size, lack of
capital, less managerial ability, and others.

Small farm size is associated with under
utilization of food resources.

The products are inadequate to finance basic family
living and this problem is generally related to inadequate
capital supplied by the small farmer.

In aiming to achieve improved productivity either



19
through crop production or mixed farming, small farmers are
facing the problems of understanding and applying new
technology and managerial skill besides factors such as
production, marketing, and credit. Mosher (1966) argued
that for agricultural development to proceed these factors
must be <constantly changing. This means the farmer’s
knowledge or education must be always improving not only
in agricultural technology practice, but also 1in farm

mahagement and agricultural economics.

2.4 The Roles of Integrated Farm Management in
Increasing the Small Holding’s Output

Management describes the function of taking decisions
about how land, Tlabour and capital resources should be
used and carrying out the decisions 1in the farm. Al1l
production implies the taking of some risk, since decisions
are made and inputs committed on the basis of expected
yields and prices (Upton 1979).

The success of management 1is very much determined by
the quality of judgement in relation to the decisions that
have to be taken. It is this factor which separates the
good farmer from the bad if they are working under similar
conditions (Buckett, 1981).

small farmers are both workers and managers (Mosher
1966). They are faced with the problems of organizing the

labour of themselves and their families in conjunction with
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other inputs.

The relationship between integrated farm management
and small holdings might, through more efficient use of
resources, benefit both the individual small farmer and
the community as a whole (Britton et al, 1975).

This could result from better management of existing farms
or from the better allocation of resources between farms of
different size-structure.

The meaning of efficient in integrated farm
managements is the wutilization of resources which are
available, including 1integration of one enterprise 1into
another to achieve high outputs, based on better decision
making in planning. Next, the plan has to be put into
operation.

Integrated farm management 1involves managing the
integration not only between food crop and Tlivestock,
and/or fisheries, but also between the kind of crop and
others such as mixed cropping, multiple cropping, and crop
rotation.

The purpose of these systems is to maximize the
utilization of natural resources such as land,water, waste
of crops and /or 1livestock in an effort to improve the
farmer’s output, especially small farmers who have, as
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 will be discussed in more detail 1in

Chapter Three. Multiple cropping and mixed cropping systems
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will help farmers 1increase their income, and also in
diversifying their produces, and reducing the risk of
harvest failure.

The multiple cropping and mixed cropping systems
usually use two or more food crops on one farm. Choosing
the varieties used in these systems must be considered in
relation to pests and diseases which are always likely to

attack them.



CHAPTER THREE

HYPOTHESES TO EXPLAIN FACTORS INFLUENCING
THE SMALL HOLDING’S OUTPUT

The relationship between some factors of production
and the small-holder’s output can be put in the form of

hypotheses.

3.1 Cost of Soil Cultivation

The sequence of operations involved 1is familiar to
every farmer, in that the soil is disturbed to produce a
good growing medium, seeds or plants are set, and
subsequently harvested. Haines (1985) argued that the
cultivation of the soil 1is generally necessary to ensure
that the seed or plant roots are in intimate contact with
the soil in order to obtain moisture and nutrients.

Compared with human labour, using 1livestock 1in soil
cultivation activities can be advantageous as livestock is
stronger, faster and gives better cultivated soil
results (Soewardi et al 1985; Simanjuntak 1986; Ditjennak
1986). The ability of one head of 1livestock in soil
cultivation is approximately equivalent to the ability 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 irrigated lowland, as is shown

in Table 3.1.
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Table 3.1

The Ability of Livestock to Cultivate
Land (Irrigated Lowland and Upland)
in days, per Hectare

LIVESTOCK = = e e e e e e
IRRIGATED LOWLAND UPLAND

CATTLE (pair) 4 6

BUFFALOES (pair) 6.5 10

Source : Ditjennak (1985).
Note : Pair = 2 heads.
One work-day = 5 hours (6.00 - 11.00).

Based on Table 3.1 above, it is clear that (1)
cultivating upland takes longer than irrigated lowland, and
(2) the cattle are stronger than buffalo, because cattle
can cultivate faster than buffaloes.

According to these reports, using livestock will then
reduce the cost of soil cultivation and thus reduce the
total cost of inputs. Better cultivated soil will improve

the condition of the soil and the productivity

3.2 Fertilizer

The wuse of fertilizer 1in farming can increase

productivity. Plants absorb nutrients both from inorganic

and organic compounds which are available in the soil.
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There are two kinds of fertilizer, namely:

(1) 1Inorganic fertilizers such as Urea, Triple Super
Phosphate (TsSP), Potassium Chloride (KC1), Ammonium

Sulphate (NH4)2 S04, and

(2) Organic fertilizers such as legumes, humus, manure

(waste of livestock).

The advantages of fertilizers are:

(1) Inorganic fertilizer
a. improves the plant nutrients in the soil.
b. rapidly becomes available for plant’s
growth.
c. the use of inorganic fertilizer per hectare,
measured by weight, is less than that of organic

fertilizer.

(2) Organic fertilizer
a. improves the plant nutrients in the soil.
b. improves soil structure
c. with the use organic fertilizer, microorganisms
in the soil will become more active in the

chemical process.
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The choice of fertilizer to use depends on factors
such as the variety of plants, soil condition, and
knowledge 1level of the farmer. Farmers, especially small
farmers, usually consider which fertilizer changes the
plants faster (eg. the colour of leaves).

Most Indonesian small farmers use inorganic fertilizer,
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 income. Most small farmers use 1less than the
optimum fertilizer rate because they have inadequate
working capital.
Generally, the dosage of each kind of fertilizer especially
for food crops is recommended by government (Agricultural
Department) as is shown in Table 3.2.

The dosages may be changed, depending on the result of

experiments which are conducted in every region.

The annual production of waste (manure) is
approximately 6,600 kilograms per head of cattle, and
7,300 kilograms per buffalo. Each tonne <contains 6

kilograms of nitrogen, 11.5 kilograms of phosphorus, and
4.5 kilograms of potassium (Dinas Peternakan Propinsi NTB,

1989).
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Table 3.2

Recommendation for Food-Crop Fertilizer
in West Nusa Tenggara

THE AMOUNT OF FERTILIZER
(Kilograms / Ha)

UREA TSP KCL
RICE 300 100 50
SOYBEAN (ORBA) 50 200 50
SOYBEAN (LOCAL VARIETY) 25 100 50
CORN 200 75 50
PEANUT 50 75 50
MUNGBEAN 100 100 0
TOMATO 200 150 100
CABBAGE 150 50 50
ONION 300 100 50
CHILLI 250 100 50

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

One of the ways to overcome small farmer
problems is to use legume or manures as fertilizer. This
practice of using organic fertilizer, besides some
advantages which are mentioned above, will reduce the other

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

Rogers (1969) concluded that one of the
characteristics of the small farmer is 1little technical
knowledge. As explained by Upton (1979), this condition may
cause small farmers to make their decisions as managers by
following tradition, so that they are still growing the
same crops in the same quantities and by the same methods.
In other words, they have less manhagerial skill which 1is
caused by their low level of education.

The improvement of small farmers’ knowledge especially
in managerial skill, will 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 prices are

high.

3.4 Crop Rotation

Another way to 1improve farming systems is crop
rotation. Crop rotation is the practice of growing two or
three kinds of crops 1in rotation which, with good
management, provides many benefits, all contributing to
reduced costs, increased crop yield and higher net returns
(Mills, 1890).

Crop rotation or the pattern of crops grown depends on
whether Tand or labour is the constraining factor

(Kulp,1975).
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Where land is a constraint, some farmers will be virtually
without Tand. With the 1ittle land they have, they
will attempt to guarantee the basic calories their families
need, relying on outside labour opportunities for cash and
proteins. Farmers with larger than average holdings will
use hired labour and maximize their cash earning by growing
only enough cereal and legumes for their families.

The usual rotation 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 variations on this pattern. Sometimes
farmers with very 1little land concentrate on crops which
are highly labour-intensive.

The minor crops are generally grown on small plots which do
not vary much 1in proportion to the total land or 1labour
available.

Farmers with more land or 1labour will grow a greater
variety of minor crops in small plots to diversify their
risks. A further variation is cultivation of an inferior
food, a root crop such as cassava or sweet potatoes, less
desirable as a source of calories, but more Tland-

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 utilizing of 1imited natural
resources (such as land and water).
(4) To break the l1ife~cycles of pest and/or disease.

(5) To increase the harvest frequencies in a year.

Milne, et al (1988) and Mills (1990), concluded that
in crop rotation systems,legumes are well suited as
opportunity crops because of their ability to fix more
nitrogen in low nitrogen situations, which, in turn, will
benefit subsequent crops.

Generally, the alternative typical crop rotations
which are practised by farmers on Lombok are shown on

diagrams as follow:

Figure 3.1

Diagram of Crop Rotations

On Irrigated Lowland:

RICE RICE SFC
[ [m e [ ———e /
Oct Feb/Mar June Sept

RICE SFC RICE
[ e [mmmm [mmm e /

Oct Feb/Mar May/June Sept



Oct Feb/Mar May/June Aug/Sep

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

On Non-Irrigated Upland:

RICE LEGUME FALLOW
[ e e [ e /
Dec April July Nov

RICE FALLOW FALLOW
Jmmmmmmm e Jmmmmmmm e s msmonimoe /
Dec Aprii Nov

LEGUME or SFC FALLOW FALLOW
[ e e e e /
Dec Mar Nov

ROOT CROP FALLOW
[=mmmmmmmm oo /
Dec May/June Nov

Basically, some factors must be considered by the
farmers 1in choosing which kind of crop rotation will be

practised. They are:

(1) Technical factors:
a. The availability of natural resources such as

land, and water.
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b. Suitability of the so0il for the chosen crop

rotation.

(2) Economic factors:
a. The variety of crops having a good market and
price (Douglas, 1987).

b. Capital availability.

In these crop rotations, most farmers plant rice as
long as possible. The main purpose is to supply food for

consumption for Indonesian people.

3.5 Importance of Rice as a Staple Food Crop

According to the Directorate General of Food Crops and
Livestock, and Fisheries, Agricultural Department (1985) ,
food consumption per capita of some selected commodities
such as rice, corn, cassava, sweet potato, soybean, peanut,

meat, eggs, milk and fish, is shown in Table 3.3 below.
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Table 3.3
Consumption of Selected Food Commodities
1984 and 1986, and the projection 1988
(Kilograms/Capita/Year)

COMMODITIES 1984 1986 1988
RICE 128.57 131.62 134.68
CORN 20.46 19.18 17.87
CASSAVA 72.49 66.37 60.28
SWEET POTATO 9.67 8.94 8.24
PEANUT (GROUND NUT) 3.72 4.12 4.52
SOYBEAN 6.73 7.17 7.71
MEAT 4.80 5.32 5.90
EGG 1.76 1.95 2.15
MILK 5.40 5.90 6.46
FISH 13.71 14.67 16.70

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

The annual national food consumption of the selected

commodities is as follows:
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Table 3.4

The Total Food Consumption of
Selected Commodities 1984 and 1986 and
projection 1988 (in 000 tonnes)

COMMODITIES 1984 1986 1988
RICE 20,549 21,968 23,444
CORN 3,270 3,201 3,111
CASSAVA 11,586 11,078 10,493
SWEET POTATO 1,546 1,492 1,434
PEANUT (GROUND NUT) 595 688 787
SOYBEAN 1,076 1,197 1,342
MEAT 767 889 1,028
EGG 282 326 376
MILK 863 989 1,125
FISH 2,193 2,451 2,739

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

Tables 3.3 and 3.4 show that rice is by far the most
important primary food crop in Indonesia. The consumption
of rice is higher than other carbohydrate crops such as
corn and cassava. In terms of tonnage, as much rice grown

as the aggregate of all the other above-mentioned foods.
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Indonesia by almost any measure can now be considered
self sufficient in rice production. In that case, it is
clear that policies to increase rice production must be
linked to policies to decrease production of other
carbohydrate crops. This .in turn will free 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, will 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 this can be forecast, such hardship can be prevented

by appropriate Government annauncement.



CHAPTER FOUR

METHODOLOGY

The method used in this study is a Sample Survey of
farmers on Lombok idsland. This study has examined the
relationships between some explanatory variables and
farmers’ output.

Furthermore, this study has formulated four

hypotheses to explain factors influencing the output.

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
(Witte 1985). Faced with the possibility of erroneous
generalizations, it might be preferred to bypass the
uncertainties of inferential statistics by surveying an
entire population. This 1is often done if the size of the
population is fairly small. If the size of the population
is Tlarge, however, complete surveys are expensive.
Therefore a sample survey is used.

This study was conducted in three regions of Lombok.
They are: (1) West Lombok, (2) Central Lombok, and (3) East
Lombok. These regions involve one district for each region,

and two villages for each district (Table 4.1).
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Table 4.1

Districts and Villages Surveyed in each Region
(The Locations of Survey)

WEST LOMBOK Guhung Sari 1. Gunhung Sari

2. Penimbung

CENTRAL LOMBOK Praya Barat 1. Darek

2. Ranggagata

EAST LOMBOK Aikmel 1. Karang Baru

2. Mamben Laug

The number of farmers including both owher-operators
and tenants in the selected villages are as set out in the

table below.
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Table 4.2

The Number of Farmers and
Farm Areas in the Selected Villages

NUMBER OF TOTAL AREAS

VILLAGES FARMERS IRR. LOW UPLAND
*) (Ha) (Ha)

WEST LOMBOK
(1) Gunung Sari 214 92.150 125.000
(2) Penimbung 311 152.165 459.590
CENTRAL LOMBOK
(3) Darek 1398 1007.000 35.000
(4) Ranggagata 507 455.000 66.000
EAST LOMBOK
(5) Karang Baru 4443 797.000 555.000
(6) Mamben Lauq 871 482.600 56.385

*) Number of Farmer Families

Table 4.2 above shows that the number of farmer
families in sampled villages in West Lombok was 525. of
these, 141 farmers or 26.86 percent have and manage both
irrigated 1lowland (sawah) and wupland (lahan kering),
consisting of 73 farmers have livestock and 68 farmers who
do not.

Over all six villages, there were 329 respondents,

divided into two groups:

(1) The farmers who do not carry livestock, and

(2) The farmers who carry livestock.
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The number of farmers who have and manage both
irrigated and upland in the selected villages, are shown on

Table 4.3,

Table 4.3

The Number of Farmers who have and manage
both Irrigated lowland and Upland
in the Selected Villages

REGIONS DO NOT HAVE HAVE LIVESTOCK TOTAL
LIVESTOCK

WEST LOMBOK 68 73 141

CENTRAL LOMBOK 25 64 89

EAST LOMBOK 68 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 irrigated upland. Of the 387 such farmers 1in the
population, 329 usable responses eventuated.

The comparison of average size between popuiation and

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

Comparison of Average Size Between
Population and Sampled Farmers in Each Regency
(in Hectare)

REGENCIES POPULATION AVERAGE SAMPLE AVERAGE
Irr.Low Upl. Total Irr.Low Upl. Total

WEST

LOMBOK 0.46 1.11 1.57 0.43 0.60 1.03

CENTRAL

LOMBOK 0.76 0.05 0.81 1.82 0.85 2.67

EAST

LOMBOK 0.24 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, particularly for the more important variable,
irrigated lowland. This means that use of the sample should
not bias the results. However, in Central and East Lombok,
where the sampled farmers had much more land than the
average of the population, using 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.
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Table 4.5

The Number of Respondents in each Region

REGIONS DO NOT HAVE HAVE LIVESTOCK TOTAL
LIVESTOCK

WEST LOMBOK 63 58 121

CENTRAL LOMBOK 25 64 89

EAST LOMBOK 61 58 119

TOTAL 149 180 329

4.2 Sampling Methods

Early in the planning of the field study, the sampling
method was chosen to be employed in determining the
locations and the farmer respondents.

In this study, multistage sampling was used to
represent the various districts and villages of the
regions. The samples were drawn of one district within
each region, then of two villages in each sampled
district. The determining of the district sampled was
purposely based on the highest of the irrigated 1lowland
areas. The sampled villages were purposively based on the

upland areas, because not all villages have enough
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upland areas. Finally, the respondents were drawn of those
329 farmers who have and manage both irrigated lowland and
upland in the sampled villages. This was done 1in order to
eliminate the bias which is caused by farmer’s abilities

in managing irrigated lowland and uplands.



CHAPTER 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 with 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
20 - 25 0 1 1
>= 25 - 30 0 2 2
>= 30 - 35 0 11 11
>= 35 - 40 1 27 28
>= 40 - 45 1 18 19
>= 45 - 50 0 29 29
>= 50 - 55 0 13 13
>= 556 - 60 0 8 8
>= 60 0 10 10
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Table 5.1 also shows that 103 farmers or 85.12 per cent of
total respondents were 20 - 55 years old, whereas 18

farmers or 14.88 per cent were more than 55 years old.

5.2 Family Members

The average number of members 1in the family is
approximately 5 persons (Table 5.2), which commonly
consists of the farmer himself, his wife, some children,

and / or their parents.

Table 5.2

The Farmer’s Family
(excluding the farmer)

e ————— ——————— - ——— —— " —————— o —— ——

RELATIONSHIP NUMBER OF AVERAGE
OF MEMBERS MEMBERS

Farmers 121

No. of Wives 113 0.93
No. of Children 313 2.59
No. of Grand children 17 0.14
No. of Parents 4 0.03
No. of Brothers 7 0.06
No. of Son-in-law 3 0.02
TOTAL MEMBERS 457 3.78

Table 6.2 above shows that the average of family
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members is 3.78 or the household size 1is 4.78.

The number of children is an average of 2.59, as showh 1in

Table 5.3.
Table 5.3
The Number of Children
THE NUMBERS AVERAGE
BOYS 162 1.34
GIRLS 151 1.25
TOTAL 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, it 1is clear that most respondents have 1little

education. Logically, this condition would influence the
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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 THE NUMBER OF
LEVEL RESPONDENTS
Respond. Percents
NONE 44 36.36
PRIMARY 59 48.76
SECONDARY JUNIOR
HIGH SCHOOL 12 9.92
SENIOR HIGH SCHOOL 6 4.96
TOTAL 121 100

6.4 The Activities of Respondents

The main activity of farmers is their own farming
work, especially food crop production, and in some cases,

livestock. Besides that, 111 farmers or 91.74 percent also
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work 1in other activities depending on their capabilities,
such as carpentry, merchanting, driving horsecarts, and as
hired labour on other farms. Ten farmers or 8.26 percent
do not have other jobs. This helps greatly to improve the
income of the farmer’s family. The income estimate from
the 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 income per year (Rp.3,130,262.10).

Table 5.5

Farm Incomes of Farmers of Various Sizes

e e o S e i ————————— ——— T ———— T ————— - — —— o ———————— - ——— — —————

INCOME CLASS NUMBER OF RESPONDENTS

(XRP1000) e e e e e e
Farm Income % Non Farm Income %

< 1000 54 44 .6 79 65.3

1000 - < 2000 51 42 .1 24 19.8

2000 - < 3000 13 10.7 6 5.0

3000 - < 4000 3 2.6 2 1.6

TOTAL 121 100 111 91.7

If the farmer obtains more income from and also spends
much more time on the other activities, it is possible that
the farming will be shifted to a secondary business

activity.
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5.5 The Farm Holdings

Most farmers in these selected villages hold less than
one hectare irrigated lowland (sawah). In Table 5.6 the
farm holding size of irrigated lowland is shown.

This Table shows that 77 farmers or 63.64 per cent hold
less than 0.5 hectare, while 111 farmers (91.74 per cent)

hold less than one hectare irrigated lowland.

Table 5.6

The Farm Holding (Irrigated Lowland)
of Respondents

FARM HOLDING/IRRIGATED THE NUMBER OF
LOWLAND (HA) RESPONDENTS
< 0.250 33 ) )
) 17 )
>= 0.250 - < 0.500 44 ) )
) 111
>= 0.500 - < 0.750 28 )
)
> 0.750 - < 1.000 6 )
>= 1,000 - < 1.250 7
>= 1.250 - < 1.500 2
>= 1.500 - < 2.000 0
>= 2.000 1



Table 5.7

hold less than 0.5 hectare,

shows that 61
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less than one hectare upland.

FARM HOLDING/UPLAND

(HA)

Table 5.7

The Farm Holding (Upland)

of Respondents

farmers or 50.41

per cent

and 94 farmers (77.68 per cent)

THE NUMBER OF
RESPONDENTS

< 0.250

>= 0.250 - ¢ 0

>= 0.500 - < 0.

>= 0.750 ~ < 1
>= 1.000 - < 1

> 1.500 - ¢ 2

>= 2.000 - < 4.

>= 4.000

. 500

750

.000

.500

.000

000

25

68

18

N Nt e s st N et

94
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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 than half a hectare
of irrigated lowland (sawah) and 1less than a hectare of
upland (lahan kering).

The average of respondent’s farm size or farm holdings

is shown on Table 5.8 as follow:

Table 5.8

Average Farm Size
(Irrigated Lowland and Upland)

——— ————— ——— — ————— T — ——————————— — — ———————— T —————_———

REGION  —mmemeeme e
IRR. LOWLAND UPLAND
WEST LOMBOK 0.4343 0.6039
CENTRAL LOMBOK 1.8157 0.8483
EAST LOMBOK 0.5902 0.8765

5.6 Livestock Possession

Most farmers 1in Lombok possess livestock such as
cattle and/or buffalo. The possession of 1livestock is
determined mainly by the wealth of the farmer themselves.

The Tlivestock population in three regencies is 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 79,216 7,372
CENTRAL LOMBOK 82,699 27,937
EAST LOMBOK 88,297 11,767

The possession of cattle on average in the sampled
areas is 2.12 head in West Lombok, 3.42 head in Central
Lombok,and 2.64 head 1in East Lombok. The number of
Tivestock 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 cattle: approximately
79 percent in West Lombok, 58 percent in Central Lombok,
and 78 percent in East Lombok. 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 5.10

The Number of Livestock Possessed

NUMBER OF LIVESTOCK NUMBER OF RESPONDENTS
(Head) west CENTRAL  EAST
LOMBOK LOMBOK LOMBOK
1 - 2 46 37 45
3 - 4 7 14 8
5 - 6 1 9 3
7 - 8 = 1 =
9 - 10 - 2 1
11 - 15 1 - -
16 - 20 . 1 1
total ss  ea  ss

The calculation without these farmers can change the
average number of 1livestock which 1is possessed by
respondent, to 1.82 head in West Lombok, 2.70 head in
Central Lombok, and 2.19 head in East Lombok. So, overall,
the average number of livestock (cattile), possessed by
farmers who have cattle, and excluding the three largest

holders, is two head.
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The farmers manage their cattle 1in stables, and
approximately half a day per week some farmers take out

their cattle for feed on the field. In dry regions where

water is very limited (South Lombok), farmers graze
their 1livestock alongside the road or on the sports
field.

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, 30 kilograms of grass
and legumes 5 kilograms per head, per day. In the dry
season when there is 1little grass, more straw will be
used for cattle feed. Otherwise, if there is lot of grass

the farmer will give the cattle more grass than straw.

5.7 The Farm Model

Brown (1979) explained that a farm model 1is a
simplified representation of a farm. It is used to typify
the different kinds of farming situations that may be
found in a project and serves two important 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 villages
sampled.

Seven farm models (that is, seven different rotation

patterns) were used by the farmers in the sample.

(1) Model 1, used: rice - rice - corn (NOLS).

(2) Model 2, used: rice - rice - mixed cropsx (LS).
(3) Model 3, used: rice - rice - mixed crops* (NOLS).
(4) Model 4, used: rice - rice - peanut (LS).

(5) Model 5, used: rice - rice - peanut (NOLS).

(6) Model 6, used: rice - rice - soybean (LS).

(7) Model 7, used: rice - rice - soybean (NOLS).

*) Mixed Crops: Soybean, Peanuts and/or Corn.
LS : Carry Livestock.
NOLS : 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 1is shown 1in

Table 5.11.
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We note, from Model 6 and 7 in Table 5.11 below, that

more farmers (50 farmers or 41 per cent) used crop
rotation 'rice - rice - soybean’. Those who used crop
rotation 'rice - rice - peanut’ numbered 39 farmers or 32
per cent.

Table 5.11

The Number of Farmer Respondents
for each Farm Model

FARM MODEL THE NUMBER OF
RESPONDENTS
MODEL 1 [r-r-c(nols)] 4
MODEL 2 [r-r-mc(l1s)] 17
MODEL 3 ([r-r-mc(nols)] 11
MODEL 4 [r-r-p(l1s)] 22
MODEL 5 [r-r-p(nols)] 17
MODEL 6 ([r-r-sb(lis)] 19
MODEL 7 [r-r-sb(nols)] 31
TOTAL 121
' Rice ~ rice - mixed crops ' numbered 28 farmers or

23 per cent; additionally there were only 4 farmers or 3
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per cent who grew rice - rice - corn '. This is because
corn had a low price in 1988 and even more so in 1989, as
set out in Figure 6.1, so it is 1likely that there

was a shift 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 1in proteins. The
results of this thesis (see chapters six and seven in
particular) cast considerable doubt on this belief.

In 1990, the area of soybean in West Nusa Tenggara is

106,080 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 inputs are soil cultivation, seeds,

inorganic fertilizers, planting, weeding and harvesting.
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Table 5.12

The Cost of Inputs in Rupiah and
% of Total Inputs

ACTIVITIES/COMPONENTS TOTAL COST ¥ OF TOTAL
(xRp.1000) INPUTS
TOTAL INPUTS 1197.32 100.00
(1) SOIL CULTIVATION 247.15 20.64
(2) SEEDS 125.94 10.52
(3) FERTILIZERS (INORG) 177.39 14.82
(4) PLANTING 89.38 7.46
(5) WEEDING 158.57 13.24
(6) HARVESTING 292.67 24 .44
OTHER COMPONENTS 106.22 8.87

Table 5.12 shows that the largest component of total
costs was for harvesting the food crop. It was
responsible for 24 per cent of total inputs. Soil
cultivation was next with 21 per cent , then fertilizers
(15 per cent), weeding (13 per cent), and seeds (11 per

cent).

5.8.1 Harvesting Costs
Traditionally in this region, payment of harvesting is

based on the ’bawon’ system, where each unit of labour, in
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lieu of cash, 1is paid ten per cent of the total
production. Therefore, the cost of harvesting was

closely related to the production or yield.

Table 5.13

The Cost of Harvesting for Each Farm Model
per Hectare (x Rp.1000)

RATIO OF
FARM MODEL COST OF HARVESTING TOTAL TO
RICE ANOTHER TOTAL OUTPUTS
CROP
MODEL 1 203.05 19.60 237.42 0.08
MODEL 2 275.16 62.32 335.85 0.09
MODEL 3 225.56 34.29 270.61 0.09
MODEL 4 316.08 35.84 291.73 0.08
MODEL 5 236.54 35.82 275.64 0.08
MODEL 6 248.06 50.94 315.36 0.09
MODEL 7 226.32 46.52 280.05 0.09

5.8.2 Soil Cultivation

Soil cultivation refers to the preparation of the seed
bed. The condition of the soil influences the quality of

plant’s growth and thus determines the yield or
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productivity. Therefore, to obtain a high level of
productivity the farmer must consider soil cultivation in
the light of capital constraints.

A farmer who 1is richer is likely to be able to afford
to spend more on cultivation of the seed bed. As farmers
become richer, they also own more 1livestock. Therefore it
appears that the reason that farmers who have 1livestock
spend more on average on cultivation is a consequence of
the fact that they are on average, richer farmers. There
does not appear to be a direct causative 1ink between the
ownership of 1livestock and the payment of more on

cultivation.

Table 5.14

The Number of Work-Days and the Cost
of Labour and Livestock Used in Soil
Cultivation for Each Farm Model per Hectare

o — ———————————————— ] ——— ——— —— i ———————————— ———{—— o ——

LABOUR LIVESTOCK

FARM MODEL THE NO.OF COSTS THE NO.OF COSTS

WORK-DAYS (x Rp.1000) WORK-DAYS (xRp1000)

(days) (days)

MODEL 1 59.09 120.50 35.23 96.21
MODEL 2 88.48 179.86 41.28 114.36
MODEL 3 56.12 115.49 35.83 97.75
MODEL 4 92.85 166.08 36.12 104.36
MODEL 5§ 71.87 141.42 37.50 108.52
MODEL 6 79.62 163.60 35.93 103.13
MODEL 7 60.52 114.57 32.17 92.66



60

Table 5.14 above shows, that, on average, farmers
spend more on labour 1in soil cultivation than on
livestock.

The total costs of s0il cultivation for each farm

model is shown as follow:

Table 5.15

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

FARM MODEL THE TOTAL COSTS
(X Rp.1000)
MODEL 1 216.71
MODEL 2 294.22 )
) 262.40
MODEL 3 213.24 )
MODEL 4 270.44 )
) 261.50
MODEL 5 249.94 )
MODEL 6 266.73 )
) 229.84
MODEL 7 207.23 )

Table 5.15 shows that the farm using the crop
rotation 'rice - rice ~ mixed crop’ had the highest cost
for soil cultivation (Rp.262.40 thousand), then ’rice -

rice — peanut’ is Rp.261.50 thousand.
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Crop rotation ’ rice - rice - soybean’ has the total cost
Rp.229.84 thousand, and the rotation ’rice - rice - corn’

has total costs Rp.216.71 thousand.

5.8.3 Inorganic Fertilizers
Both inorganic and organic fertilizers 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, per Hectare, per Year

FARM MODEL AMOUNT OF FERTILIZER TOTAL VALUE
Urea TSP KC1 (xRp.1000)
(Kg) (Kg) (Kg)
MODEL 1 568.42 207.95 108.02 169.66
MODEL 2 600.86 190.67 100.73 178.48
MODEL 3 612.73 205.00 100.70 186.92
MODEL 4 591.12 196.97 94 .51 180.01
MODEL § 569.76 198.87 105.93 173.15
MODEL 6 619.65 206.62 105.04 176.94
MODEL 7 597.35 200.24 95.87 1756.13
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These amounts are almost exactly the recommended
quantities of fertilizer. The reasons for this are firstly
that the farmers are supplied with these fertilizers by the
Government at subsidised prices (although the subsidies
are not large). Secondly, groups of about 50 to 100 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 1is possible that some farmers told the
interviewers what they wanted to hear.)

Table 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 1is shown in Table 5.17.
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Table 5.17

The Amount and Value of Fertilizer Used
for Secondary Food Crops (Other Crops
after Rice Crop), per Hectare

FARM MODEL AMOUNT OF FERTILIZER VALUE
Urea TSP KC1 (XRp.1000)
(Kg) (Kg) (Kg)
MODEL 1 62.50 12.50 0 14.19
MODEL 2 0 37.03 o 7.78
MODEL 3 22.73 35.91 0 11.75
MODEL 4 0o 25.88 0 5.43
MODEL 5 0 29.08 o 6.11
MODEL 6 0 8.77 0 1.94
MODEL 7 0 14.72 0 3.09
AVERAGE 12.18 23.41 0 7.18

According to Government recommendations, the amount
and value of inorganic fertilizers to be applied per

hectare are as follows:
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Table 5.18
The Amount and Value of Fertilizer Used

for Each Crop per Hectare
(Recomendation)

KINDS OF CROP AMOUNT OF VALUE
FERTILIZER (Kg) (xRp.1000)
(1) RICE (FIRST CROP) UREA : 300 54.0
TSP : 100 21.0
KCL 10 10.5
TOTAL (1) 85.5
(2) RICE (SEC. CROP) TOTAL (2) 85.5
(3) SECONDARY FOOD
CROP (SOYBEAN) UREA : 25 4.5
TSP : 100 21.0
KCL : 50 10.5
TOTAL (3) 36.0
TOTAL (1) + (2) + (3) 207.0

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 the secondary food crop was 12.18 kilograms or 49
per cent of recommendation. The amount of TSP used was
23.41 kilograms or 23 per cent, and no KC1 was used. The

value of these 1is approximately Rp.7180.00 (20 percent) of
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the recommended value of fertilizer for secondary food
crops. Overall, however, the value of fertilizer applied
was 89 per cent of the total value per hectare per year
recommended. The main reason for this shortfall is that

most farmers have inadequate funds for their farming.

5.8.4 Organic Fertilizer

Organic fertilizer especially manure was also used
by some farmers for their secondary food crops even though
this was less than what is recommended.

Table 5.19 shows that farmers who have livestock
(Model 2, Model 4, and Model 6), used more manure than
farmers do not have livestock.

The data 1in Table 5.19 shows that Model 2, 4 and 6

(with 1livestock) used more manure for fertilizer than
Model 1, 3, 5 and 7 (without livestock).

The total 1livestock waste production for the sampled
farmers was estimated to be 123 head x 6,600 kgs = 811,800
kgs/year, while the total waste used was only 14,550
kgs/year. This means the amount of manure which was used in

farming per year, was 1.8 percent (see Appendix 2).
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Table 5.19

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

FARM MODEL THE AMOUNT OF

MANURE
moDEL1 o
MODEL 2 682.24
MODEL 3 106.95
MODEL 4 580.74
MODEL 5 0
MODEL 6 707.60
MODEL 7 46.08
AVERAGE  335.90
Models 2,4,6 are with livestock;

1,3,5,7 without.

5.8.5. Seed Variety

Seed variety is also an important factor which
determines the productivity of plants. The cheice of
better seed variety depends on the availability or
stock of seeds, and also the availability of capital.
It has often happened that farmers must grow their seed
both for consumption and for production. Hence, farmers
would obtain lower productivity because of the
degeneracy of the seed. Besides that, some farmers still
choose a variety of rice which is much better in taste, but
Tower productivity. Another weakness of this variety 1is

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 farming. Using more seed than the recommended
will 1increase 1inputs (wasting), and also will decrease
the productivity which 1is caused by competition between
each plant for soil-nutrient and sunlight. On the other
hand, using too few seeds will reduce the plant
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
small plants to the field. In this region, planting
(transplanting) is practised by hand, and uses the ’row
system’. This method uses more labour than the ’'direct
seeding’ system. Weeding or weed control also has high
cost. It is approximately Rp.159 per hectare per year or 13
per cent of total inputs. According to the Agricultural
Research and Development for Indonesia (1980), 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, called 'kis-kis’ (a
knife with double-edged blade). This method needs a 1long

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

The total 1inputs, outputs and gross margin for each
farm model are shown in Table 5.20.

According to this data, the farms where the farmers
have 1livestock and used crop rotation Model 4 (rice-rice-
peanut) have the highest total cost, while the farms where
the farmers have 1livestock and used crop rotation Model 2
(rice-rice-mix crops) have the highest output, and also
the highest gross margin. Farm Model 7 (rice-rice-soybean

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

Table 5.20

Mean Value of Total Inputs, Outputs and
Gross Margin for Each Farm Model
(in Mil1l. Rp./Ha)

FARM MODEL OUTPUTS INPUTS GROSS MARGIN
MODEL 1 3.084 1.0561 2.032
MODEL 2 3.600 1.278 2.322
MODEL 3 3.143 1.122 2.020
MODEL 4 3.690 1.327 2.363
MODEL 5 3.434 1.213 2.221
MODEL 6 3.209 1.221 1.987

MODEL 7 2.840 1.081 1.758



69

The output, inputs and gross margin of each kind of crop
rotation, as is shown in Table 5.21.

Table 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
still growing soybean as is 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 detail in chapters 6 and 7, when past

prices are introduced into the analysis.

Table 5.21

Mean Value of Output, Inputs and Gross
Margin for Each Kind of Crop Rotation
(in Mil1l1. Rp.)

CROP ROTATION OUTPUTS INPUTS GROSS

MARGIN
(1) Rice-Rice-CORN 3.084 1.051 2.032
(2) Rice-Rice-MIXED CROPS 3.420 1.217 2.203
(8) Rice-Rice-PEANUT 3.579 1.277 2.301
(4) Rice-Rice-SOYBEAN 2.980 1.135 1.845

According to the Central Bureau of Statistics
of Indonesia (1985 - 1989), soybean consumption 1in 1988
was 7.71 kilograms per capita per year, while that of

peanut was 4.52 kilograms.
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Britton et al (1975) suggested that many farmers may
not be particularly interested in efficiency, but they want
the greatest possible profit on each year farming. They
also defined the efficiency as ’the ratio of the results
achieved to the means used’.
In other words, the efficiency ratio is ’output / input’. A
simple arithmetical example shows that efficiency and

profitability are not identical, as follows:

‘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 which results from the first
situation’.

Based on the efficiency ratio ’output/input’, the
efficiency of each farm model is shown in Table 5.22. Crop
rotation ’'rice - rice - corn’(Farm Model 1) has the highest
efficiency ratio, even though the highest output 1is had by
Farm Model 4, which used crop rotation ’rice-rice-peanut’
(Figure 5.2).

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

lowest output and efficiency ratio.



Figure 5.2
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Table 5.22

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

FARM MODEL OUTPUT
MODEL 1 3.084
MODEL 2 3.600
MODEL 3 3.143
MODEL 4 3.690
MODEL 5 3.434
MODEL 6 3.209
MODEL 7 2.840

INPUT GROSS EFFICIENCY
MARGIN
1.051 2.032 2.93
1.278 2.322 2.82
1.122 2.020 2.80
1.327 2.363 2.78
1.213 2.221 2.83
1.221 1.987 2.63
1.081 1.758 2.63

The efficiency ratio of rice and other

separately, is shown in Table 5.23 below.

Table 5.23

The Efficiency of Rice and Other Crops

(1) Rice Crop (2X)

MODEL 1 2.71
MODEL 2 2.54
MODEL 3 2.85
MODEL 4 2.74
MODEL 5 2.87
MODEL 6 2.82
MODEL 7 2.77

(2) other Crops (1X)

FARM MODEL EFFICIENCY
MODEL 1 5.32
MODEL 2 5.08
MODEL 3 4.23
MODEL 4 3.37
MODEL 5 3.24
MODEL 6 3.41

crops
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Table 5.23 - (1) shows that Model 5 which used crop

rotation ‘rice - rice - peanut’ has the highest efficiency
ratio, and Table 5.23 - (2) 1is also shows, the main
reason that Farm Model 1 (rice - rice - corn) has the

highest efficiency ratio. This 1is because corn cropping
has the highest efficiency ratio (5.32).

Table 5.22 shows that there is a fairly high correlation
between efficiency and gross margin. However, while corn
has high efficiency, it is clearly outperformed in terms of

gross margin as a secondary crop by peanuts.



CHAPTER SIX

TESTING HYPOTHESES ABOUT FACTORS
INFLUENCING THE SMALL HOLDING’S OUTPUT

6.1 Intrecduction

We are undertaking a statistical analysis to try and
find out what contributes most to farmers’ gross margin,
and also to the value of output.

Firstly, we shall use correlation analysis to get an
idea of the main influences affecting gross margin and the
value of output. (We then bypass the single regresssions,
which contain essentially no more information than the
corrrelation analysis). Secondly, we conduct some multiple
regression analyses. Finally we undertake some analyses of
variance.

We shall undertake the correlation analysis separately
for those with and without 1livestock and also separately
for dirrigated and upland fields. In the first instance we
shall do the analysis using the actual prices obtained by
farmers for their crops in 1990. In Chapter Seven, we shall
replace actual prices with expected prices, because at the
time of making their decisions as to what to plant, the
farmers do not know the harvest prices.

In the analysis, only the data from the two sampled

villages in West Lombok regency have been used.
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A correlation matrix shows the simple correlation
between all pairs of variables under consideration. In
this case, a different matrix was formed for farmers with
livestock and for those without, and consisted of the
outputs, total 1inputs, cost of labour and (separateiy)
cost of cattle used in soil cultivation , the amount of
inorganic fertilizer, the amount of waste or manure and

educational level of farmers.

6.2. Farmers with 1livestoock

a. Irrigated Towland (sawah)
The correlation between each variable for farms on

irrigated lowland (sawah) is shown on Table 6.1.

Table 6.1

Correlation Matrix Between Each Variable
on Irrigated Lowland / Have Livestock

output 1.0000

% ok %k
input 0.5379 1.0000
* k%
Tabour 0.0793 0.5835 1.0000
%%k % % %%
livestoc 0.0938 0.5641 0.6061 1.0000
* *
fert 0.2889 0.3113 0.0847 0.2520 1.0000
% * kK s e ke %%k

manure 0.321é 0.4966 0.4390 0.5040 0.1449 1.0000
educat -0.0554 -0.0366 0.0947 0.0189 0.1578 -0.0676 1.0000

output input labour livestoc fert manure educat v

* gignificant at the 5% level
¥** highly significant (i.e at the 0.1 % Tevel)
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The data above show that on irrigated 1lowland
there were  highly significant relationships between total
inputs per hectare (input) and the output (output); that
means higher input will be associated with higher output.

There were also highly significant relationships

between total inputs and both total cost of labour and

total cost of livestock (Tivestoc) used in soil
cultivation . The higher costs will be associated with
higher total inputs. Furthermore, there were highly

signhificant relationships between the cost of livestock and
the cost of labour used in soil cultivation.

There were also significant relationships between the
amount of incrganic fertilizer (fert) and both total inputs
and the output. This means higher fertilizer use will be
associated with higher total 1inputs. Thus the use of the
proper amount of fertilizer will improve the crops’
productivity , and consequently the output.

As well as 1inorganic fertilizer, the amount of
manure will also be associated with increased total inputs

and output.

b. Upland (lahan kering)

On the upland, there was a highly significant correlation
between both the total inputs (input) and costs of labour

used in soil cultivation on the one hand and the output on
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the other, and also between costs of labour and the total
inputs, as is shown on Table 6.2. Otherwise, there were no
significant relationships between the outputs and other

variables.

Table 6.2

Correlation Matrix Between Each Variable
on the Uplands

output 1.0000

* %k
input 0.4885 1.0000
* Kk KKk

labour 0.5111 0.7137 1.0000

livestoc 0.0759 0.0195 0.2393 1.0000

fert = = = = =

manure -0.1368 -0.0474 0.1824 0.034°2 - 1.0000

educat 0.1398 0.0796 0.1106 0.1339 - 0.1789 1.0000
output {input labour livestoc fert manure educat

* significant at the 5 % level

%k % highly significant (i.e at the 0.1 % level)

6.3. Farmers not having livestock

a. Irrigated lowland (sawah)
The relationships between variables of farms on the

irrigated lowland (sawah), are shown below:
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Table 6.3
Correlation Matrix Between Each Variable
on Irrigated Lowland

output 1.0000

* kK

input 0.7577 1.0000
%k X % 3k %

Tabour 0.5076 0.5577 1.0000
KKk % kK *

livestoc 0.4073 0.5546 0.3552 1.0000

fert 0.0395 0.1736 0.1432 0,1427 1.0000

manure 0.2574 0.2336 01613 0.0761 0.1357 1.0000

educat 0.1196 0.0656 0.2487 0.1526 0.0212 0.0332 1.0000

ocutput input labour 1livestoc fert manure educat

* sighificant at the 5 ¥ level
¥xx highly significant (i.e at the 0.1 % level)

The data above shows that there were highly
significant correlations between the output and total
inpute (input), and between output and cost of soil
cultivation, using both labour and livestock (1livestoc)
There were also highly significant relationships between
the total input (input) and cost of labour and cost of

livestock in soil cultivation.

b. Uptland (lahan kering)

On the upland there were significant relationships
between the cutput and both cost of 1labour used in soil
cultivation and the amount of manure ; and between total
inputs (input) and the output, and between cost of Tabour

and total inputs (input).
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Table 6.4

Correlation Matrix Between Each Variable
(on Uplands /Without Livestock)

output 1.0000

% % %
input 0.8208 1.0000
* Kok k

labour 0.2969 0.6007 1.0000

livestoc 0.0936 0.0323 0.2485 1.0000

fert - - - = =
%
manure 0.3306 0.0202 0.1334 0.0566 - 1.0000
educat 0.1349 0.0744 0.0845 0.2087 - 0.1791 1.0000
output input Tlabour livestoc fert manure educat
* significant at the 5% level

%Kk highly significant (i e at the 0.1% level)

6.4 Regression Analysis

First, we 1look at the simple 1linear regressions
between output and the independent variabiles separately.
From the correlation matrix for farmers with 1livestock
(irrigated lowland) - see Table 6.1, we see that output is
related to total inputs (in Rupiah), fertilizer used (in
Rupiah) and to manure (in kilogram).

Next, we look at the influence of total inputs, manuie
and education on output simultaneously. It 1is nhot Tikely
that education will be significant, since it 1is not

significant in the single-variable regression.
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The 1influence of variables simultaneously on the
outputs 1is analysed by using Stepwise Regression analysis.
The results of the analysis are found in Appendices 4 to
156. The reason that total 1inputs and the components of
total inputs cannot be put 1into the same regression is
because of multicollinearity, since total 1inputs equals

the sum of all its components.

a. With Livestock

According to the results of Stepwise analysis
(Appendix 58), the relationship between the output and
inputs, manure and educational level of farmers (Irrigated

Lowland/With Livestock) 1is as follows:

Y = 1431.88 + 1.617 I + 0.0560 M - 8.920 E ; §2 =0.29
(526) (0.424) (0.095) (31.6) i..i.ce... (1)
where: Y = Output (in Rupiah)

I = Total Inputs (in Rupiah)
M = Amount of Manure (in Kilogram)

E

Educational Level of Farmers.
Numbers in parentheses underneath the ccefficients
are standard errors of the ccefficients.

Overall F (3,54) =7.51 (significant at 0.1 % level).

This regression analysis shows that there was a highly
significant relationship between the output and inputs

(F=14.53).
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Otherwise, there were no significant relationships between
output and either the amount of manure and educational
level of farmers.

We have found that total inputs affect output, so we
shall now look at which component of total input affects it
most, by regressing the main components of total input,
together with the level of manure and education, against
total output. Multicollinearity 1is avoided by omitting the
‘total input’ variable.

The result of regression analysis (Appendix 6)
between the output and cost of labour, cost of 1ivestock,
inorganic fertilizer, manure, and educational Tevel

(Irrigated Lowland /With Livestock), is as fcllows:

Y = 2928.27 - 0.07 Lb - 1.81 Ls + 0.69 F + 0.26 M + 4.18 E
(357) (1.35) (2.04) (0.33) (0.11) (35.60)

RZ = 0,18 jaisrans & 5 Susioad §.5 5ieam o » o wemmamsons I (2)
Where : Y = OQutput (in Rupiah)
Lb= Cost of labour in soil cultivation (in
Rupiah)
Les= Cost of Livestock (in Rupiah)
F = Inorganic Fertilizer (in Rupiah)
M = Amount of Manure (in Kilogram)
E = Educational Level of Farmers.
Numbers in parentheses underneath the coefficients
are standard errors of the coefficients. Overall

F(5,52) = 2.30 is not significant.
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However, the equation with the nonsignificant variables
Lb, Le and E removed was significant at the 1 ¥ level.

This analysis shows that there were significant
relationships between the output and both inorganic
fertilizer (Fz=4.42) and the amount of manure (F=6.00).
There were no significant relationships between the output
and cost of 1labour, cost of 1livestock, and educational
level of farmers.

The results of this regression are somewhat 1in
conflict with those in equation (1). In cocnjunction with
total inpute (which are a significant explanator of
output), manure is not signhificant, but in conjunction with
the components of total input, manure 1is signhificant, along
with fertilizer. Since fertilizer is used by all farmers on
rice at the same recommended 1ievel, with a few minor
variations only, it is 1likely that it is fertilizer use on
the secondary crop which is significant. It is therefore an
intriguing result that the two significant variables 1in
equation (2) are organic and inorganic fertilizers, both
acting on the secondary crop. Therefcre, we <shall Tlook
again later at the importance of manuring, 1in chapter
eight.

To attempt to resolve the conflict between equation
(1) and (2), we note that manure is highly correlated with
the value of total inputs. (Manure is not included in the
value of total 1inputs, as it does not have a price in
Rupiah. Its units are kilograms).

When we look at how manure and total inputs affect output,



83

it appears that total inputs affect it, but not manure.
Because of multicollinearity, however, we suspend our
Jjudgement, because when total inputs 1is broken 1into
expenditure on its components, it 1is now manure which
appears to be the more important variable.

The result of the regression analysis (Appendix 8)
between the output, inputs, the amount of manure, and

educational level of farmers (on Upland / With Livestock)

is:
Y = 691.66 + 0.673 I — 0.253 M + 8.614 E 3 §2 = 0.27
(656) (0.17) (0.22) (8.08) ..ieunnnn (3)
Where : Y = Output (in Rupiah)
I = Total Inputs (in Rupiah)
M = Amount of Manure (in Kilogram)
E = Educational Level of Farmers. v

Numbers in parentheses underneath the coefficients
are standard errors of the coefficients.

Overall F(3,54) = 6.56 is significant at the 1% level.

This analysis shows that there was a significant
relationship between tcotal inputs and output.
Once again, we look at the components of total inputs.

The result of the regressicn analysis (Appendix 9) between
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the output and cost of 1labour, cost of livestock, the
amount of manure and educaticnal 1level (Upland / With

Livesteck) is as shecwn below:

Y = 639.38 + 4.26 Lb + 3.056 Ls - 0.08 M + 4,13 E
(71) (0.96) (1.87) (0.22) (8.13)

L W 3 T (4)

Where: Y = Output (in Rupiah)
Lb= Cost of Labour 1in Soil Cultivation (in
Rupiah)
Le= Cost of Livestock (in Rupiah)
M = Amount of Manure (in Kilogram)
E = Educational Level of Farmers.
Numbers 1in parentheses underneath the coefficients
are standard errors of the coefficients.
Overall F(4,53) = 5.87 is significant at the 1% level.
On the upland area, no farmers used inorganic
fertilizer (Table 6.2), so the variable F does not
appear in equation (4).
This analysis shows that there was a significant
relationship between soil cultivation (particularly Tabour

use) and the output.

b. Without Livestock

According to the results of Stepwise analysis

(Appendix 11) the relaticnships between the output and
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total inputs, the amount of manure and educational level of
farmers (Irrigated Lowland / Without Livestock) is shown

as follows:

Y = - 1407.18 + 3.94 1 + 0.27 M + 28.60 E; R2 -0.59
(516) (0.46) (0.28) (34.98) ......... (5)
Where: Y = Output (in Rupiah)
I = Total Inputs (in rupiah)
M = Amount of Manure (in Kilogram)
E = educational Level of Farmers

Numbers 1in parentheses underneath the coefficients
are standard errors of the coefficients.

Overall F (3,59) = 27.8 which is highly significant.

This regression analysis shows that there was a highly
significant relationship between the output and inputs (F =
72.23). The effect of Manure (M) in equation (5) was not
sighificant.

Breaking total input into its components (see Appendix

12), we examine the relatiocnship between the output and

cost of Tabour, cost of 1livestock, 1inorganic fertilizer,

the amount of manure and educational 1level of farmers

(Irrigated Lowland/Without Livestock).



86

Y = 2078.83 + 4.76 Lb + 6.67 Ls - 0.41 F + 0.60 M + 25.71 E
(548) (1.55) (2.81) (0.57) (0.35) (17.44)

RZ = 0.36 PO (6)

Where : Y = Output (in Rupiah)
Lb= Cost of Labour in Soil Cultivaticn (in
Rupiah)

Ls= Cost of Livestock (in Rupiah)

F = Inorganic Fertilizer (in Rupiah)
M = The Amount of Manure (in Kilogram)
E = Educatichal Level of Farmers.

Numbers in parentheses underneath the coefficients
are standard errors of the coefficients.

Overall F(5,57) = 6.30, significant at the 1% level

This analysis shows that there were signhificant
relationships between the output and expenditure on soil
cultivation, both for 1labour and 1livestock. The amount of
manure is significant only at the 10% level.

The relationships (see Appendix 14) between the output and
inputs, the amount of manure and educational 1level of

farmers (Upland / Without Livestock) is as follows:

Y = 329.12 + 1.75 I + 0.74 M + 3.09 E ; R2 =0.77
(55) (0.13) (0.15)  (10.47) vurrennnn. (7)
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Where : Y = Output (in Rupiah)
I = Total Inputs (in Rupiah)
M = Amount of Manure (in Kilogram)
E = Educational Level of Farmers.

Numbers in parentheses underneath the coefficients
are standard errors of the coefficients.

Overall F (3, 59) = 66.89, is highly significant.

Thies analysis shows that there were highly significant
relationships between the output and both total inputs
(F=170.75) and the amount of manure (F=24.29). The
relationships (see Appendix 15) between the output and
cost of labour, cost of livestock, the amount of manure and
educational level of farmers (Upland / Without Livestock)

is as follow:

Y = 423.91 + 7.70 Lb + 5.33 Ls + 0.86 M + 11.71 E
(172) (2.32) (4.08) (0.27) (19.42)

R2 = 0.26 s csisist s 5 & 5w 5 5 srommeres = & « srrmnore o o x oo (8)

Where : Y = Qutput (in Rupiah)
Lb= Cost of Labour in Soil Cultivation (in

Rupiah)

—
"
I

Cost of Livestock (in Rupiah)

<
n

Amount of Manure (in Kilogram)

E

Educational Level of Farmers.
Numbers in parentheses underneath the coefficients

are standard errors of the coefficients.
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Overall F (4,58) = 5.08, is highly significant.

On the upland area, no farmer used incrganic

fertilizer (Table €6.4).
This result shows that .there were highly significant
relationships between the output and both cost of labour

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

Summary of regression analysis
The value of total output in all cases depended on the

value of total inputs. When the components of total inputs

were analysed, it was nhot <clear that any one input
dominated: cultivation costs were often an important
determinant of output, and occasionally the use of

inorganic fertilizer. Of the two non-monetised variables,
the use of manure alsc featured prominently, despite the
very emall quantities of total manure production used.

Education level, however, was never a significant variable.

6.5 Analysis of Variance

We have alsc undertaken a number of analyses of
variance, to ccmpare crop-models with each other and to
compare farmers with and without livestock (called ‘1Tive-
model’). This analysis shows which crop-model and which

live-model gained the highest output and/or gross margin.
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Before looking at these results,ocne thing must be stressed:
the interaction between crop-model and 1live-model was
insignificant in all analyses of variance. This simplifies
the discussion, as we can look separately at crop models
and live models in what follows.

The results of these analyses, between crop-model and

live-model, are showh in Table 6.5. Let us look at some of

these results in detail.

6.5.1. Input Differences for Live Models

The first 1line of Table 6.5 shows that the cost of
labour 1in soil cultivation of the farmers who
have 1livestock was significantly higher than that of the
farmers who do not; and also, in line 7 the total inputs of
farmers who have 1livestock was significantly higher than
that of the farmers who do not. In other words, the farmers
who have Tivestock spent more money for soil cultivation
and spent more in total inputs. This implies that the
farmers without livestock do not have enough capital,
that is face a capital constraint.

The results of the analyses of Table 6.5 are presented

in Appendix 16-30 in more detail.
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Table 6.5

The Significance of Variables Between
Crop-Model and Live-Model

VARIABLES BETWEEN CROP-MODEL BETWEEN LIVE-MODEL
1. COSCLBHA NS S¥kkxk
2. COSCLSHA NS NS
3. FERTHA NS NS
4. WASTEHA NS Sk%xxk
5. SEEDHA £33 Sk Kk
6. PLANLBHA Sxk k% Sk %
7. IRRINPHA Sk %X Sk KK
8.IROUTHA Sk Kk Sk Rk
9.GROSSMHA S¥okx 323 33
Note:  See page xix for abbreviation names.
NS : Not Significant.
S : Significant:

¥ at the level 5 %
*¥% gt the 0.1 ¥ level

6.5.2. Soil Cultivation Costs

Based on the results of analysis in Appendix 17 and
19, it 1is clear that the farmers whe have 1livestock have
a higher total cost of soil cultivation per hectare
(Rp.276,190) than the farmers who do not have livestock
(Rp.220,450). The difference is approximately Rp.55,740 per
hectare per year. There were ho significant differences in

the cost of cultivation for different crop patterns.
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The higher expenditure of 1livestock owners on soil
cultivation deserves some attention. The farmer with
livestock paid Rp.276,000 for soil cultivation. If he had
used his own cattle for cultivation rather than hiring
cattle, he would have saved Rp.108,000 and have only paid
Rp.168,000. Therefore he would have paid Rp.51,000 less
than the farmer who had no livestock. If this had happened,
it would have have confirmed Ranjhan’s explanation (1978),
that the 1integration of 1livestock raising with «crop
production 1is 1inevitably very efficient, and in turn, the
animal provides the farm power requirements in the
production of the crops. However, the actual situation was
not Tike this, because it appears that farmers did not use
their own livestock for cultivation.

The reasons for this difference between Ranjhan and
the survey data seem tc be because of cultural factor in
this region, and also the purpose of the possession of
cattle. That is, the farmers possess cattle as a method of
saving or for social status in the society. Secondly, the
farmers possess cattle for meat production. Usually, these
cattle are not used for soil cultivation. The possession of
cattle for soil cultivation is only a third and apparently
minor reason for keeping them. Therefore, few farmers who

have livestock will use them for soil cultivation.
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6.5.3. Manure and Farming Models

With respect to the amount of manure used 1in
farming, there was no sighificant difference between type
of crop rotation, but a highly significant difference
between the presence or absence of livestock, as is shown

in Table 6.6.

Table 6.6
The Different Amount of Manure
Between Crop model and Live model
Analysis of Variance

Dependent Variable : The Amount of Manhure

Source DF SS MS F Value Pr>F
CROPMODEL 3 930926.5 310308.8 1.08 0.3614
LIVEMODEL 1 11402824.5 11402824.5 39.61 0.0001
CROPMDL*LIVEMDL 2 0.0 0.0 0.0 1.0000

Overall F (6,114) = 6.74 is highly significant (see
Appendix 29).
Table 6.7 shows that there is a big difference in the
amount of manure used between farmers who have livestock
and those who do not. It appears that farmers who do not
have 1livestock are unwilling to use the manure of other
farmers’ 1livestock on their crops, allowing instead for it

to be wasted.
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Table 6.7
Mean of Manure Used per Hectare,
per Year
CROP MODEL HAVE DO NOT HAVE MEAN
LIVESTOCK LIVESTOCK
RICE-RICE-CORN = 0 0
RICE-RICE-MIXED 682.24 106.95 456.23
RICE-RICE-PEANUT 590.74 0 333.23
RICE-RICE-SQOYBEAN 707.60 46.08 297.46
MEAN 655.84 41.35 335.90

The analysis of variance of the relationship between
the amount of manure used by the farmer for his crope and

gross margin, is shownh on Table 6.8 below.

Table 6.8

The Relationship Between Amount of
Manure (per Ha) and Gross Margin (per Ha)

Analysis of Variance

Dependent Variable : Gross Margin

Source DF SS MS F Value Prob>F
Model 1 2856157.74 2856157.23 9,322 0.003
Error 119 36460310.87 306389.17

Total 120 39316468.61

The regression equation of this relationship (see

Appendix 41 for data) is

Y = 1991.355 - 0.253 M ; R2 =0.0729
(57.53)  (0.08)
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Where: Y = Gross Margin (in Rupiah)

M

Amount of manure (in Kilogram)
Numberes 1in parentheses underneath the coefficients

are standard errors of the coefficients.

Table 6.8 above =<chows that there was a highly
significant relationship between the amount of manure

used and gross margin (F Value = 9.322; Prob.>F = 0.0023).

Table 6.9

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

VARIABLES CROP ROTATION

R-R-C R-R-M R-R-P R-R-Sb
LABOUR 68.00 77.30 82.60 67.30 NS
LABOUR COST 120.50 1564.87 165.33 133.20 NS
LIVESTOCK 36.61 36.01 37.35 34.45 NS
STOCKCOST 96.21 107.83 106.17 96.64 *
SEED 62.93 112.16 191.70 191.71 %%
PLANTCOST 89.44 85.56 94.39 87.62 NS
FERTILIZER 169.66 181.79 177.02 175.82 NS
WASTE 9.19 13.75 15.84 8.44 NS
WEEDLABOUR 88.86 80.42 94.99 87.03 NS
WEEDINGCOST 155.81 162.23 162.66 169.14 NS
HARVESTCOST 237.41 310.22 284.72 293.47 NS
INPUTS 10561.86 1217.27 1277.66 1135.08 %ok X
OUTPUT 3084.09 3420.86 3579.13 2980.89 * KK
GROSSMARGIN 2032.22 2203.57 2301.46 1845.80 %k
EFFICIENCY 2.93 2.81 2.80 2.63

Note: R-R-C : Rice-Rice-Corn; R-R-P : Rice-Rice-Peanut
R-R-M : Rice-Rice-Mixed Crops; R-R-Sb : Rice-Rice-
Soybean.

NS : Non Significant ;
*¥* : Significant at the 5% level;

*x¥%: Highly Significant (i.e. at the 0.1% level).
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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 probably
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 Tocok at mean of each 1input’s components,
total inputs, the output and gross margin per hectare of
different crop model (crop rotation) separately (Table
€.9). The detail are given in Appendix 28 and 30. No

further results of significance appear from this table.

6.5.6. Educational Level

We 1look once again at education 1level, which the
regression analysis showed was not related to any of the
other variables. As already noted 1in the correlation
analysis, educational Tevel did net significantly
influence the grose margin. This 1is shown formally 1in
Table 6.10, where the F-value = 0.60 and Pr > F = 0.6154

(see Appendix I).



96

Table 6.10

The Relation Between Educaticnal Level
and Gross Margin (ANOVA)

Dependent Variable : Gross Margin (GM)

Source DF SS MS F value Pr>F
EDCA1 3 280076.85 93358.95 1.43 0.2383
Note: GM Gross Margin

EDC1 Farmer’s Educational Level.

The mean of gross margin for each educaticnal level 1is as

follows:
Table 6.11
The Relation Between Level
of Education and Gross Margin
(xRp.000)
LEVEL OF EDUCATION NOC. OF FARMERS GROSS MARGIN
1. Primary School 59 2020.62
2. Junior High School 12 2008.21
3. Senior High School 6 2295.75
4. None 44 2122.36

The education level of the farmer has for many years
been regarded as a basic determinant for accelerating the
success of agricultural development (Mosher, 1966). Rocogers
(1971) quotes a number of studies in which the education
level ocf farmers is significant 1in dimproving their

position.
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One problem in this survey was the measurement of
educational 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
‘help’ of his sons and other younger members of the
household, who were not called ‘farmers’ and who were
usually much better educated. Notwithstanding this,
what this study may also suggest, however, is that
deficiencies in formal education can be remedied by a
concerted effort in agricultural extension. Formal
education alone may hot assure a change in the behaviour of
farmers, particularly 1in 1improving the farmer’'s skill.
Therefore, informal education in the form of agricultural
extension may be required as a complement to improve the
ability of farmers in both farming techniques and

managerial skills.



CHAPTER SEVEN

ANALYSIS OF EXPECTED PRICES
AND EXPECTED GROSS MARGIN

How does a farmer know what secondary crop to plant?
Clearly, at the time of planting, he does not know the
selling price of the crop, although in the case of rice he
knows the price will not be below the floor price. Somehow,
he has to estimate the price which he will get for each
possible crop, and to choose that crop which maximises his
gross margin. How does the farmer estimate the price he
will get? One presumes that it is by remembering the price
over the last year or two, and recalling any unexpected
variations in past prices. It 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 1in question. In fact, they are
unlikely to have this in accessible written form, but that
meane that their analysis 1is 1ikely to be subject to
greater error than the process we are to go through. This

means in turn that 1if our analysis 1is unable to choose

neither presumably will the farmer be able to do so.

The analysis ideally should be done in real terms, as
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a large increase in prices received might simply occur
because the rate of inflation is high. To the extent that
the rate of inflation is constant, and that the prices of
all 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 1990, it was 9 per cent, so no great 1loss 1in
precision occurs if we try to predict 1990 prices of crops
by extrapolating 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

prices of corn.
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Table 7.1

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

YEAR FARMGATE PRICE RETAIL PRICE
(Rp./Kg) (Rp./Kg)

1985  1e4 183
1986 178 195

1987 202 206

1988 200 240

1989 180 229

1990 215 235

If we look at the graph of farmgate prices in Figure
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 is based on the two higher observations of 1987 and
1988, and 1line B on the three lower ones (1985, 1986 and
1989). The prediction of 1line A for 1990 1is 215, and for
line B is 177. On the basis that 1line B contains the weight
of 3 observations and 1ine A has 2, we suggest that the
probability of the 1lower price 1is 3/5 and of the higher
price 2/5, giving a weighted average predicted price of
is2.

If we use the linear regression of corn prices against
line, as shown 1in Figure 7.3, we find the estimated

price of corn in 1990 1is Rp.202.
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We now have two separate 1989 prediction of the price
of corn 1in 1990: Rp.192, using the sort of ‘chartist’
method a farmer or local agent may make, and Rp.202 using a
linear regression using the same data. We shall use both
methods as a rough check of the sensitivity of the

prediction.

7.2 The Case of Soybean

Farm—-gate and retail prices of soybean over the past

six years (Agricultural Department and Bulog, 1891), are as

follows:
Table 7.2
Farm—-gate and Retail Prices of Soybean
in Lombok, Period 1985-1990

YEARS FARM-GATE PRICE RETAIL-PRICE

(Rp. / Kg) (Rp. / Kg)
1985 454 464
1986 554 562
1987 630 650
1988 625 658
1989 682 728

1990 802 937
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Figure 7.2 cshows the picture of farmgate |, retail and
real farmgate prices of soybean. Knowing the 1985 to 1989
prices of soybeans, what would a farmer be 1likely to
predict the 1990 price to be?

Using the same methodology as for corn, we suggest
that a farmer draw 1line 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, 1if we use linear regression we find

the regression estimate price of soybean to be Rp. 745.

7.3. The Case of Peanuts

The farm-gate and retail price of peanuts over the
past €ix years, are as follows:
Tablie 7.3

Farm—gate and Retail Prices of Peanut
in Lombok,Period 1985-1990

YEARS FARM GATE PRICE RETAIL PRICE
(Rp. /Kg) (Rp. /Kg)
1985 817 866
1986 973 1011
1987 740 1086
1988 865 1461
1989 1344 1330

1990 1426 1466
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Using the same methods as befcre, we suggest that a
farmer might have an optimistic price forecast of 1550
(point A), a pessimistic one of 950 (point B) and a
weighted average (point C) of 1310, which we regard the
farmer’s expected price (Figure 7.5).

Based on the farmer’s best guess of price, the expected
price (EPc) will be at C = Rp.1310.

In Figure 7.7, using the same methods as for the
regression of corn and of scoybean against time, we can find
the regression estimate price of peanuts 1is Rp.1200 and
Figure 7.8 shows that regression estimate price of rice is

Rp.286.

A summary of Expected Prices, Actual Prices and
Regression Estimate Prices 1is shown 1in Table 7.4 as

follows:
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Table 7.4
Expected Prices, Actual Prices

and Regression Estimate Prices of Corn,
Soybean, Peanhut and Rice

CROPS EPa EPb Observed Regression Actual
Expected Estimate Prices
(Epc)
1. Corn 215 177 192 202 215
2.4 Soybean 890 730 836 745 802
3. Peanuts 1660 950 1310 1200 1426
4. Rice 365 240 265 286 241

EPa=Expected Good Price
EPb=Expected Poor Price

EPc=Expected Price

7.4. Expected Gross Margins

The output (in value terms) calculated by using actual
prices is referred to as ‘actual output’, and calculated
by using observed (‘chartist’) expected prices is referred
to as ‘observed expected ocutput; the output calculated by
using regression estimate prices 1is referred to as

‘regression estimate output’. The respective gross margin
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concepts are referred to as ‘actual gross margin’,
‘observed expected gross margin’ and ‘regression estimate

gross margin’.

According to the result of the analyses of variance
(Appendix 31), the actual gross margin per hectare was
highly signhificantly different between both crop model (F

= 6.52 ; Pr > F = 0.0004) and live model (F = 8.66 ; Pr > F

0.0039).
Table 7.5 shows the mean actual gross margin per hectare

of each crop model and each live model.

Table 7.5

Mean of Actual Gross Margin per Hectare
of Each Crop Model and Live Model

CROP MODEL WITH WITHOUT MEAN

LIVESTOCK LIVESTOCK
Rice-Rice-Corn - 2099.91 2099.91
Rice-Rice MixedCrop 2328.70 1996.28 2198. 11
Rice-Rice-Peanuts 2359.42 2221.26 2298.20
Rice—-Rice-Soybean 1963.35 1727.57 1817.17
MEAN 2220.67 1931.35

Table 7.5 above shows that the actual gross margin of
crop model Rice-Rice Peanuts 1is higher than the others.
Likewise, the farmer with 1ivestock has actual gross margin

higher than the farmer without 1ivestock.
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The observed expected gross margin per hectare was

highly significantly different between both crop model (F

4.00 ; Pr > F = 0.0095) and live model (F = 8.48 ; Pr > F =
0.0043).
The mean of the observed expected gross margin per

hectare is shown in Table 7.6 below.

Table 7.6

Mean of Observed Expected Gross Margin per
Hectare of Each Crop Model and Live Mode]l

CROP MODEL WITH WITHOUT MEAN

LIVESTOCK LIVESTOCK
Rice-Rice~Corn 2314.24 2314.24
Rice-Rice-MixedCrop 2588.08 2209.78 2439.46
Rice-Rice-Peanuts 2519.87 2376.88 2457.54
Rice-Rice-Soybean 2246.81 1980.13 2081.47
MEAN 2450.42 2148.50

Table 7.6 above shows that the observed expected gross
margin of crop model Rice-Rice Peanuts is higher than the
others. (As expected, farmers with 1livestock have observed
expected gross margin significantly higher than farmers
without livestock. This result is virtually the same as for
actual gross margins, because there is no interaction

between crop and live models).

Furthermore, the regression estimate gross margin was

highly significantly different between both crop model (F

3.86 ; Pr > F =0.0165) and live model (F = 7.99 ; Pr > F

0.0055).
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The mean of the regression estimate gross margin per

hectare is shown in Table 7.7 below.

Table 7.7

Mean of Regrescsion Estimate Gross Margin per
Hectare of Each Crop Model and Live Model

CROP MODEL WITH | WITHOUT MEAN

LIVESTOCK LIVESTOCK
Rice-Rice-Corn 2569.30 2569.30
Rice-Rice-MixedCrop 2747.37 2349.66 2591.13
Rice-Rice-Peanuts 2653.46 2506.91 2589.58
Rice-Rice-Soybean 2406.00 2129.46 2234 .54
MEAN 2599.92 2297.68

Table 7.7 above shows that the regression estimate
gross margin of crop model Rice-Rice Peanuts 1is higher
than the others. (As before farmers with 1livestock have
regression estimate gross margin significantly higher than
farmers without 1ivestock). The use of expected prices
rather than actual ones for 1990 has not substantially
changed the significance of the results. Using actual
prices, farmers who grew peanuts were clearly better-off
than those who grew soybeans. Although the expected price
of peanuts was 1lower than the actual price and that of
soybeans higher, nevertheless on this analysis, farmers who
chose to plant peanuts for 1990 would have had a
significantly higher expected gross margin than for those

who chose soybeans.
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The difference between the gross margins based on the
‘chartist’ and the regression estimates of 1990 price was
not great, showing that the results do not appear to be
sensitive to the method used for predicting the 1990
prices.

The difference 1in gross margins (both actual and
predicted) between farmers growing soybeans and those
growing peanuts is quite marked. We shall for this analysis
ignore the four farmers growing rice-rice-corn (tocc small a
csample for comparative purposes) and the 28 growing rice-
rice-mixed crops (because of the difficulty in interpreting
the diverse nature of the mixed crops and their varying
percentage). The average actual gross margin per hectare
for the 39 farmers growing rice-rice-peanuts 1in thousand
Rupiah was 2,299 per hectare and for the 50 growing rice-
rice-soybeans was only 1,817 per hectare. The mean
difference was 482 per hectare. The 95 % confidence limits
for the difference are 260 to 710 per hectare. Those
growing peanuts gained an average 26.6 % higher gross
margin per hectare (20 ¥ for those with livestock, 28 % for
those without) than those growing soybeans. Considering
that almost half of the gross margin comes from the two
rice crops, this implies that the increase 1in gross margin
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Now part of that difference was due to the relatively
high price of peanuts in 1990 (and to smaller differences

from their expected prices of the other crops).
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But even the expected gross margine between rice-rice-
peanut and rice-rice soybean differed by Rp.376,000 per
hectare (using the ‘chartist’ method) or by Rp.365,000 per
hectare (using the regression method), with peanuts being
16 to 18 % higher. (The 95 % confodence 1limits for this
difference are Rp.140,000 to Rp.600,000, so again, the
difference by any standards is likely to be quite Tlarge).

Why are there such Tlarge differences between the
returns tc peanutse compared with soybean? Two explanations
probably account for most of the difference.

The first 1is that the price of peanuts has been
relatively volatile, so there is, comparatively, something
of a risk involved 1in growing peanuts. This can be seen
over the years 1985 -1989 from the regression equations of
Figure 7.3 to 7.6. Over that time, the soybean and rice
prices were clecse to linear, the regression R2 being 0.89
and 0.88 respectively. However, for peanuts the R2 waes 0.34
(and for corn, even lower, at 0.28).

For all that, however, a rough calculation shows that
the price of peanuts would have to fall dramatically, to
Rp.800 per kilogram, or 1less, before the gross margin of
growing it as the second crop fell to that of soybeans.
From Table 7.4, the ‘chartist’ pessimistic forecast of
peanut price was Rp.950 per kilogram, so it 1is reasonable
to suppose that even under pessimistic assumptions, the

gross margin of using peanuts as the second crop would be
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greater than using soybeans. So price instability and risk-
aversion alone are not 1likely to account for the
difference.

The other main explanation 1is that the Indonesian
Government recommends the growing of soybeans as the second
crop. This 1is 1ikely to be powerful force, not easily
guantified. It is 1ikely that those two explanations
(government advice plus risk-aversion) between them can
account for farmers’ behaviour.

This analysis suggests that government policy towards
the recommendation of soybeans as a second crop may need
modification. The problem 1is that the extent that
government exhortation can affect the quantity grown is
unknown, and too great a change in government policy could
change the relative quantities of soybean and peanuts too
much. This would result in the price of peanuts going too
Tow, and that of soybeans tee high, reversing the current
position, and sending the peanut-growing farmers into great
debts and subsequent hardship.

The policy implications for government are to decrease
the emphasis on soybeans as the main second crop, but to do
so gradually. Prices will have to be monitored carefully,
particularly 1if peanut prices fall quickly relative to
soybeans.

The other main 1implication 1is that farmers should be

encouraged to grow a mixture of secondary crops.



Diversification of this kind will enable farmers to
stabilise their incomes: if peanut prices are 1low, farmers
could still make a profit out of soybeans, and vice versa.
In fact, the policy of de-emphasising soybeans and the
policy of diversifying risk could be combiined, because
recommendations to diversify are 1ikely automatically to
de-emphasise soybeans to some degree. Such a policy change
would also be less 1likely to lead to income instability
than other changes, because the act of diversifying is
likely to create more stable incomes.

One further caution is necessary. The study relates to
Lombok, and for reasons of differences 1in soils, climate,
cropping patterns etc. may not translate exactly to the

whole of Indonesia.



CHAPTER EIGHT

MANURING

This chapter will discuss manuring 1in six sampled
villages. We chall examine the amount of manure used as
organic fertilizer by farmers, the problems 1in using
manure, the benefits and value of manure.

Manure is the organic fertilizer which is the waste
of Tlivestock. Manure consists of two components, solid
matter and 1liquid matter or slurry.

The amount of manure which was used annually by
farmers 1in the two sampled villages 1in West Lombok for
their crops is approximately 335.90 kilograms per hectare
(Table 5.19). This is cnly 1.8 percent of manure
production among sampled farmers. Only these two of the six
sampled villages in Lombok used manure at all.

In Central and East Lombok, no respondents whatsocever used
manure as fertilizer for their food crop (see Appendix B).

The reason why farmers used a very sesmall amount of
manure as organic fertilizer, 1is that manure has a very
small amount of nutrient content per kilogram when
compared with the inorganic fertilizer used. So farmers
must use much more manure to get the same amount of
nutrient content as 1inorganic fertilizer ( the calculation
is shown 1in chapter 8). Therefore, manure is bulky to

transport from stable to the field.
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In order to preserve manure 1in the stabtle, it 1is
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 1lie down comfortably. This kind of
bedding will also help to absorb liquid matter (slurry).
Thus the slurry consistency changes to a semi-solid until
it becomes a stackable solid (Grundey, 1980).

According te Statistik 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, Setyamidjaja (1986) added that the manure
production per year of horse 1igs 6.5 tonnes per head, 0.6 -

0.9 tonne per head of goat / sheep, and 1.4 tonnes per head

of pig.
Leaver (1988) concluded that a cow typically
defaecates 10 - 15 times during the day. If we used an

average of 12 times per day, that means a cow will
defaecate every two hours and produce approximately 1.5
kilograms per time. This means that weekly manure produced

= 7 (days) x 12 (times) x 1.5 kilograms = 126 kilograms.

8.1 Passive and active manuring

vies
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field. If manure 1is produced in a stable and then
deliberately placed on the fields, we shall call this

"active manuring”.



Otherwise, when animals are grazing 1in the field and
deposit their manure there, we shall call this process
"passive manuring”. This cannct be dcne tc any extent when
farmers grow three crops 1in a year.

Passive manuring can only occur during fallow periods,
but these are very 1limited 1in duration in this village
situation. Given that cattle in the field have to be
minded, we consider that eight hours per week 1is a
reascnable estimate of the time they could be in the field.
This is less than 5 per cent of the time (8 hours out of
168 hours in a week) and then only may occur during about 6
fallow weeks 1in a year. Thus passive manuring would put
only about half a per cent of all manure produced on the
fields. Therefore a deliberate policy of active manuring is

necessary te manure the fields to any extent.

8.2. The Characteristics of Manure

According to Buckman, et al.(1982) characteristics of

manure are:

(1) High moisture content
The moisture content of manure ranges between 50 and 80

percent, depending on whether it is cld or new.
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(2) Nutrients easily lost
The plant nutrients in the manure are very easily lost,

whether as a gas or by leaching into the ground.

(3) Low in nutrient content compared with artificial

fertilizer

Each ton of cattle manure contains 6 kilograms
Nitrogen, 11.5 kilograms P2 05, and 4.5 kilograme K2 O. In
comparison, the nhutrient content of artificial fertilizer
is, Urea, 46 percent Nitrogen; Triple Super Phosphate
(TSP), 46 percent P2 05; and Potassium Chloride (KC1), 49
percent K2 O. It is clear that the nutrient content of

manure is lower than artificial fertilizer.

(4) Unbalanced nutrient content

In the so0il P2 05 (phosphate acid) is usually not
available 1in sufficient quantity, and also the phosphorus
which 1is 1in fertilizer will be absorbed by the soil.
Therefore, compound 1inorganic fertilizer should contain
more P2 05 than Nitrogen and K2 O. Usually, the compositicn
of nutrients (N - P2 05 - K2 Q) in the compound fertilizer
is, 1t - 1 ~ 1,1 - 2 -1, and / or 1 - 3 - 1; while,
according to Buckman et al (1982), the composition of

nutrients in manure i 5 - 1 - 5.
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8.3. The Content of Nutrients in Manure

The content of nutrients in manure depends on the
kind of livestock, as is shown in Table 8.1.

The data in Table 8.1 below show that the content of
Nitrogen and K2 0 1in slurry 1is higher than in solid
manure; conversely the content of P2 05 (except cattle) is
lower., (It seems that Setyamidjaja might have included a
typing error in P2 05 content for slurry for cattle).

Table 8.1

The Nutrient Content of Manure

LIVESTOCK THE CONTENT OF NUTRIENT AND WATER (%)
N P2 05 K2 0O WATER

1 HORSE

- solid 0.55 0.30 0.40 75

- glurry 1.40 0.02 1.60 90
2. BUFFALQ

- solid 0.60 0.30 0.34 85

- slurry 1.00 0.15 1.50 92
3. CATTLE

- solid 0.40 0.20 0.10 85

- slurry 1.00 0.50 1.50 92
4 GOAT

- solid 0.60 0.30 0.17 60

- slurry 1.50 0.13 1.80 85
5 SHEEP

- solid 0.75 0.50 0.45 60

- slurry 1.35 0.05 2.10 85
6. PIG

- solid 0.95 0.35 0.40 80

- slurry 0.40 0.10 0.45 97
7. CHICKEN

- solid+

slurry 1.00 0.80 0.40 55

Sources: Setyamidjaja (1986).



8.4 Benefits of Manuring

Sunarlim et al (1989) 1in their experiment concluded that
applying 20 tonnes per hectare of manure on Soybean
increased plant dry weight, total Nitrogen, nodule
number, number of filled pods and grain yield (Table 8.2)

Table 8.2

The Influence of Manure on Soybean growth

plant dry weight

(gr/plant) (6 wap)x 2.23
(8 wap)x 6.29

total Nitrogen
(gr/plant)
nodule number/plant

number of

0.076

28.00

wap : weeks after planting

0.110

36.40



Table 8.2 above shows that the use of 20 tonnes of manure
as fertilizer on soybean increased yield 131 kilograms per
hectare. If the soybean price was Rp.802 per kilogram (its
price in 1980), that means the manure would have
contributed an additional revenue of 131 x Rp.802 =
Rp.105 062. This works out at Rp.5253 per tonne, or Rp.5.25

per kilogram cof manure.

8.5. The Money Value of Manure
Based on the nutrient contents, the comparison of the
value of manure ( organic fertilizer ) and inorganic

fertilizers (Urea, T.S.P., and KC1), is as follows:

(1) The nutrient content of manure

Nitregen (N) : 6.0 kilograms / Tonne;
P2 05 : 11.5 kilograms / Tonne;
K2 0O : 4.5 kilograms / Tonne.

(2) The annual nutrient content of the manure from one
head of cattle:
Nitrogen (N) : 6,6 x 6,0 kgs = 39.6 kgs / Year;

P2 05 : 6.6 x 11.56 kgs

75.9 kgs / Year;

K2 O : 6.6 x 4.5 kgs = 29.7 kgs / Year.
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Since Nitrogen gas 1loss

is 10 percent, the annual

content of Nitrogen in manure is 39.6 kgs - 3.96 kgs = 35.6

kgs /Year.

(3) The annual amount and value of inorganic fertilizers

used for Rice-Rice-Soybean (Based on Recommendation)

Urea (46 % N) : 625 kgs

TSP (46%P2 05) : 300 kgs

KC1 (49 %¥K2 0) : 150 kgs

287.50 kgs N = Rp.112500.

138 kgs P2 0O5= Rp. 63000.

73.5 kgs K2 0= Rp. 31500.

TOTAL = Rp.207000.

(4) The ahnual value of the Manure from one head of

cattle:

Nitrogen =(35.64/287.50) x
P2 05 = (75.9/138) x Rp.
K2 O = (29.7 /73.50) x

(58) The value of cattle manure

Nitrogen (N) = Rp. 2113.04
P2 0O5& = Rp. 5250.00
K2 0O = Rp. 1928.57

TOTAL = Rp. 9291.61

Rp.112500
63000

Rp.318600

per Tonnhe
/ Tonne;
/ Tenne;
/ Tonne.

/ Tonne.

Rp.13%46.09

Rp.34650.00

Rp.12728.57

or the value of manure = Rp.9.29 / Kg.

In other words, one Tonnhe of manure

equal / equivalent to : Urea 12.69 kgs;

is mathematically

TSP 25.00 kgs; and

KCL 9.18 kgs. Bacsed on the prices of these chemicals, the
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implied value of manure is Rp.9.3 per kilogram. This
corresponds closely with the price of manure in Java, of
between 10 and 20 rupiah per kilogram. The implied value
does not take intc account any other ingredients or the
contribution of manure to s0il structure. According to
Sunarlim’s analysis in chapter 8.4 above, the manure would
be valued at about Rp.5.25 per kilogram, somewhat lower

than Rp.2.3 according to this section.

8.6 The Relationship between Distance of Stable from Field

and Applicaticn of Manure

We need to consider whether the low volume of manure
added to secondary crops was due to transportation costs to
the field.

The amount of manure which is used by the farmer for his
secondary crop showed no significant relationship to the
distance of the store of manure to the nearest field of the
farmer. To investigate the possibility that the manure was
not used because of the implicit cost of transporting it to
more distant fields we examine the villages surveyed. We
have 1looked to see whether more manure was spread by
farmers whose nearest field was closest to the cattle
stables. The data on this distance was not collected
directly 1in the survey, but the author knows the villages

well, and has been able to estimate the relative distances
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for all farmers with what is hoped is reascnable accuracy.
The relationship between distance cf nearest field
and application of manure is shown in  Appendix C.

The scatterplot of the points, is given in Figure 8.1.

As can be seen in the figure, and 1is confirmed in
regression equation Y = 564.97 + 0.3025 X and R2 = 0.004,
there is no apparent relationship between these variables.
Thus, even allowing for the subjective nature of the data,
it seems that the quantity of manure spread on the field

does not depend on the distance of transporting it.

The reasons for manure not being used to any extent
appear therefore tc be primarily social or informational
ones, or related to the cost and inconvenience of storage

and spreading.

8.7. Manure Storage
According to Buckman et al.(1982), the ways of the

manure storage, are:

(1) Storage in a pile
The farmer often stores the manure in an open place. To
protect the manure from leaching, a level concrete floor

must be used.
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(2) Store in a tank or box

Farmers in Europe usually store the manure 1in a concrete
tank or box. But in Lombok, this 1is not common because the
cattle stable is very close to the farmer’s house; and

also the farmer has a small sized yard.

(3) Covered Stable
The farmer stores manure in a covered stable. Buckman said

that the nutrient losses can be minimized in this way.

Additionally, Setyamidjaja (1986) mentioned that there

are two ways of manure steorage. They are

1). Mixed-storage, where the solid and slurry (liguid
waste) are mixed in one place as a postal. This way causes

gaseous loss either as NH3 or as N gas.

2). Separated-storage, where the =solid and slurry are

stored in different places.

2.a Solid manure 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. This way will minimize N loss, and will
keep the mocisture in the manure;

= The surface of the manure must be covered by soil, to

protect it from meoisture and sunlight.

n
o

Slurry storage
The storage of slurry uses a concrete tank or box; it
is approximately 2 x 3 metres per head of cattle. The tank

or box must be covered closely to prevent Tosses of NHS3,

Grundey (1980) said that there are three principal
routes by which plant nutrients are lost from farmyard
manure, namely by Tleaching, loss of gases and seepage of

Tiquid.

(1) Leaching

If enough rain falls onto the manure the nutrients
will be Tlest into the ground. The amount of such 1less
varies with rainfalil, exposure to wind, the storage

arrangements and length of time 1in the store.

(2) Gaseous loss
In this way about 10 percent of Nitrogen is lost
either as NH2 preduced by partial decompositicn or as N

gas, while manure in a compacted heap loses 1ittle gas.
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(3) Seepage is the loss of 1liquids from within the heap

or the gravy, into the ground.

Grundey (1980) also noted that Dutch investigations
into this admittedly difficult problem put Nitrogen losses
at about 20 percent, phosphate at 5 percent or just over,
and potash at 35 percent over the winter storage period. On
the other hand, other researchers have tried to investigate
the amounts of Nitrogen loss in practically sized stores
with very varying results. Reports are available showing
losses from as little as 5 percent to over 6.5 percent.

Furthermore, Nitrogen is lost as a gas; the amount
depending on:
= the length of storage period;

- the type of material put in the store, in turn
affected by the livestock concerned and their plane

of feeding;

- the weather; mainly a temperature effect, less loss
in cold weather;
- the exposure of the store, which is Tlinked to the

weather effect.

,This problem faces the practising farmer who wants to
determine the fertilizer value of his store before
calculating how much to spread per hectare. By this means,
the thinking farmer will reduce his artificial Nitrogen to
save money and also avoid using excessive Nitrogen on the

crop.
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8.8 Storage and Spreading Costs

The storage of manure is still a problem to the
farmer, particularly for small farmers who do not have
enough room. The storage of manure near the farmer’s place
will pollute the environment.

Let us estimate roughly the cost of storage of manure.
We shall ighore Tlabour costs entirely to begin with. A
covered shed of dimension 4 metres x 2 metres, and 2.5
metres high, could stcore approximately 20 tonnes of manure.
The shed would require a concrete floor (lasting 20 years),
at an estimated cost of Rp.50,000. The construction of
brick walls and a waterproof roof is estimated to cost a
further Rp.150,000, but would need tc be replaced every
five years. The approximate annual cost of storage would be
of the order of Rp.40,000 (1/5 of Rp.150,000 + 1/20 of
Rp.50,000 + interest on initial loan).

At Rp.5,250 per tonne (i.e. the 1lower figure of
Rp.5.25 per kilogram), the amount stored would have a value
of Rp.105,000. At Rp.9.3 per kilogram the value stored
would be Rp.180,000. (Currently, when manure is 1little
used, a farmer intent on manuring a secondary crop could
probably obtain enough fresh manure from droppings in the
vicinity of the village, and sc not have to store it.
However, 1if manure were to be widely used, this would not
be possible, and storage coste would need to be

ca1ch1ated).
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Thus,ignoring the labour costs of putting the manure
into storage, taking it out, transporting it to the field
and spreading it, the cost of storage would be a relatively
small amount compared with of the value of the manure to
the farmer. On top of this, however, a farmer not only
has to transport manure to the fields but alsoc spread it.
To remove, transport and spread 20 tonnes on one hectare
as part of cultivation is estimated to take 10 person days.
At a labour cost of Rp.2,000 per day, it would cost
Rp.20,000 to do this. Added to the cost of storage, the
total cost of utilizing the manure 1is estimated to be
Rp.eaﬁooo per 20 tonnes. The cost of putting manure 1in
storage is estimated to be zero, as it would simply be an
extra daily chore. However, if the cost of putting the
manure 1into store is included at ordinary wage rates, a
cost of Rp.10,000 per year is estimated, over and above the
cost of sweeping it away. 1In total, the full cost of
manure, in terms of both material costs and imputed labour
costs, is thus Rp.70,000 per year.

The above analysis assumes that the storage of manure
consists of putting it in the shed till the shed is full to
the roof, leaving it til11l it is needed, then emptying the
shed once per year. If secondary crops are used at
different times of the year (eg.some fields use rice-
soybean-rice, and others, rice-rice-soybean) then it would

be possible to fill and empty a store twice annually. This
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would effectively halve the storage cost (though not the
labour cost of storage), so the total cost would be

Rp.50,000 per 20 tonnes.

8.8.1 Summary

(1) (2)

Filled Filled
once twice
per year per year
Rp. Rp.
Annual cost of storage of 20 tonnes
MANUIre mimaiais e s s soiadius 35 s cuaaisn ass s 40,000 20,000
Labour cost of storing of 20 tonnes
(putting it in and removing it).... 10,000 10,000

Labour cost of removing, transportation
and spreading 20 tonnes .......... 20,000 20,000
70,000 50,000
Benefit at implied value of Rp.5.25/kg 105,000

Benefit at implied value of Rp.9.3/kg 186,000

From the cost-benefit analysis of manure use, it is
concluded that the value of 20 tonnes of manure net of the
costs of storing, transporting and spreading it on one
hectare, 1is between Rp 35,000 and Rp.135,000, on average
say Rp.85,000. For a farmer ownhing 0.40 hectare, the
benefit would be on average Rp.34,000 per year (between

Rp.14,000 and Rp.54,000), compared with an income of
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Rp.2,000,000 per year. That 1is, the farmer’s ijncome would
increase by about 1.7 percent per year (between 0.7 and 2.7
percent) as a result of utilizing manure more fully.

The policy implication is that Government authorities
should l1ook more closely at the potential for using natural
manures more fully. The costing for storage and spreading
should be done more rigorously, and if the sums still
remain significantly positive, greater emphasis on
extension work, for applications for credit, etc. should
be placed on the encouragement of natural manuring by

farmers.

8.9. Timing Problem of Manuring

The other problem is onhe of timing. The variety
of rice which 1is grown by farmers is a High Yield Variety
(HYV), which has a short growth period. This variety needs
a large burst of N at a particular time. N is slow-release
in manure. Thus rice will need inorganic fertilizer.

Manure is therefore only useful for secondary crops.

8.10 Soil structure improvement
One of benefits of using manure as fertilizer is to

improve soil structure. It 1is not useful to do this for
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rice because it needs a lot of water, so €01l s stilil
flooding during rice growing. However, manure 1is very
useful for the secondary crop after rice. On so0il which
has a good structure, manure can be spread on the field at
the time of so0il cultivation of the secondary crop

directly . But on heavy soil such as fertisol, the farmer
may perhaps put manure into the rice cycle because it is
more easily 1incorporated into the soil then. There is a
trade-off between ease of application and the 1loss of

nutrients due to its early application.

8.11. The Application of Manure

According to Buson (1981) animal manures are
considered as a source of pollution to be purified. The
most effective and the most economic way of dealing with
this problem is 1its recycling 1in agriculture through
spreading on soil.

Buckman et al (1982) advised that manure should be
utilized as scon as possible. This way minimizes the time
and labour of fertilizing, and also minimizes leaching
of plant nutrients.

For annual crops such as rice, corn, soybean, peanut,
the manure is usually spread on the scil approximately 1 to
2 weeks before planting or at the time of soil cultivation

(Setyamidjaja, 1988).
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8.12. Extra Benefits

Beside the economical benefits as mentioned above,
utilizing the waste of 1livestock as fertilizer means
purifying the pollution, 1in other words, creating an
environmental conservation, and also it can be used to

build up the soil.

8.13 Overview

Manure may be of moderate or occasionally significant
benefit to the farmer. Its value per kilogram is low. An
estimate of its value 1implied by its nutrients is Rp.9 per
kilogram, while from the study of 1its effect on soybean
production is only Rp.5.3 per kilogram. In the presence of
widespread use of inorganic fertilizer, it is of no use for
rice production, and 1its benefite must be weighed against
its bulkiness and storage costs. It is estimated that the
application of stored manure to secondary crops would
increase farmers’ income by between 0.7 and 2.7 percent per

year.



CHAPTER NINE

IMPLICATIONS AND CONCLUSION

8.1 Introduction

This study has looked at a number of aspects of the
economics of two villages in West Lombok (Gunung Sari and
Penimbung). The sampled villages are typical of villages in
that part of Indonesia. The income of villages is derived
mostly from farming. About 90 percent of the households are
primarily farmers, 8 percent are merchants, 1.5 percent
shopkeepers and 0.5 percent others. The main farming
activity consists of the growing of crops. On irrigated
Towland, three crops are grown per year, typically two of
rice and one of a secondary crop (corn, soybean and
peanuts). There are 92.150 hectare 1in Gunung Sari and
152.165 hectare in Penimbung of this sort of 1land. On
unirrigated upland, one crop 1is grown per year, usually
cassava. There are 125.000 hectare 1in Gunung Sari and
459.5690 hectare 1in Penimbung of this sort of 1land. The
average size of holding is 0.406 hectare in Gunung Sari and
0.472 hectare in Penimbung.

The richer farmers also own cattle, which are used to
cultivate the fields, for meat on rare (and wusually
ceremonial) occasions, and 1importantly, as a store of

value. Prior to independence in 1945 there were nc banks
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serving the village, and the primary store of value was in
the form of Tlivestock. The tradition 1is still 1largely
maintained.

The aim of this study has been to see how improvements
can be made to the welfare of the people of these villages.
In particular, it has been hoped to see whether gains can
be made in the greater integration of crop farming with
livestock farming. But it has also been the aim to look at
the whole farming enterprise, to see where improvements can

be made.

9.2 Findings

The following main findings have been made.

(1) Farmers with 1ivestock have significantly higher gross
margins than those without.

At first glance, this would appear to suggest that there
are gains through integration of 1livestock farming with
cropping. However, farmers with livestock pay as much or
more for soil cultivation as those without 1livestock, so
there 1is no saving by individual farmers through the
integration of 1livestock and cropping. Furthermore, very
little manure 1is wused (less than 2 percent of that
available per annum) on crops, although most of the manure
used 1is by farmers with livestock. What 1is apparent is that

the total inputs of farmers with livestock are
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signhificantly higher than theose without (14 percent
higher). It is therefore inferred that the reason for the
difference 1in gross margin of 14.5 percent between those
with and those without livestock is due mainly to a lack of

capital.

(2) The gross margin of farmers growing peanuts in 1990
was over 28 percent higher than that of farmers growing
soybeans as the secondary crop. Given that of the total
receipts from cropping, some 40 percent or mere is due to
the two rice crops and nearly 60 percent due to the
secondary crop, it 1is clear that for the secondary crop
alone, the gross margin of peanuts was almeost 50 percent
higher than that of soybeans.

One 1innovative aspect of this thesis has been to
examine whether this was due to the high peanut prices of
1990. By examining the prices from 1985 to 1989, a price
for all major crops was predicted for 1990. Since farmers
make their planting decisions on the basis of predicted
prices rather than actual cnhes, it was felt to be 1important
to examine whether the expected gross margins based on the
predicted prices still showed a difference between the
peanut growers and the soybean growers. Although the
difference was nc longer so great (down from 26% , to
between 16% and 18%), peanut growing was still
significantly more profitable (onh an expected basis) than

soybean farming. The reasons for this discrepancy are
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apparently a combination of risk aversion (peanut prices
are much more variable than those of soybeans) and

government encouragement of soybean planting.

(3) A case has been made for encouraging the use of
natural manures. The benefits of supplementing inorganic
fertilizers with organic ones have been examined carefully.
Two ways of putting an 1implicit value on manure have been
used, giving values of Rp.5.25 and Rp.9.3 per kilogram,
compared with a selling price on Java of Rp.10 to Rp.20 per
kilogram. Against this are placed considerable costs of
storing , transporting and spreading the manure, as well as
the disadvantage of manure not being able to be used on
rice, which needs quick- release nitrogen. Nevertheless,
the research done points to the possibility of some modest
gains (of about 0.7 t0 2.7 percent of income) to be made by
increasing efforts to store and use more manure than is

currently the case.

(4) No relationship was found to exist between the level
of formal education and the farmer’s 1level of economic
performance. This could have been for several reasons.

The first is due to the way information was recorded about
farming households. The ‘farmer’' was invariably the oldest
working-age male in the household, except for two
households headed by women. Such older men are likely to

have low formal education. Their sons who remained in the
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village were not treated as farmers, but as helpers, and it
is not clear whether decisions affecting the profitability
of the enterprise would be made in conjunction with these
better- educated younger men. That is, decisions made on
farmes headed by uneducated farmers might have been made or

influenced by their better educated sons.

The other explanation for the lack of a relationship
between education and gross margin per hectare is that the

infermal educational system, particularly the
agricultural extension system, fil1l the gaps 1left by

the formal system.

(5) A case has been made for 1increasing the quantities of
protein crops by decreasing the secondary starch crops such
as cascsava and sweet potato, and replacing those crops by

higher outputs of rice.

9.3 Policy Implications

(1) As a lack of capital amongst poorer farmers appears to
be a major cause of low productivity, further extensicn of
rural credit schemes specially aimed at farmers with the
emallest amounts of land, or who are landiess, should be
investigated and piloted. This could give rise to a

dramatic improvement in productivity.
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(2) Government encouragement of soybeans as a secondary
crop should be reviewed carefully. Consideration should
be given to schemes of encouraging diversity of secondary
cropping. This would have two effects: it would help to
stabilise incomes, but it would also allow a gradual
transition to higher value .crops, notably peanuts. This

policy would need careful annual monitoring, as the
increased incomes from a greater reliance on peanuts depend

crucially 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
animal manures, but further work needs to be done to

improve some of the cost estimates.

(4) A study of the effectiveness of the agricultural
extension system 1is required, to determine the extent to

which it can overcome the lack of formal education.

Of those implications, probably the most important, 1in
order , are (2), (1), (3), and (4). Of course, they are all
important, but in terms of the ease and speed of
implementation, it would appear that the second implication
could be undertaken quickly and at 1little cost, for some
potentially large rewards. The first implication could have

even more dramatic rewards, but would be harder to
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implement. The third 1is more modest 1in 1its potential
benefits, but may not be hard to 1implement, while the
fourth is a much longer-term project.

For the whole country, there 1is reason to believe that
the second implication may not be as beneficial as it would
be to an individual farmer who switches from soybean to
peanuts. A single farmer who does so, could expect to
increase his gross margin by about 17 percent, or so.
However, if the switch to peanuts occurs more widely, the
gain to those switching to peanuts will be largely offset
by the 1loss to those already growing peanuts, as their
returns will fall when the price of peanuts falls. There
will be a net positive gain in this process, but it may be
of the order of only one or two percent, on average, per

farmer as parity in gross margins is reached.

9.4 Research Implications

Integrated Farm Management involves science
disciplines such as food crop production, Tivestock
production, management, economics (including agricultural

economics), marketing, and others.

To support the resultse of this survey, it would be
beneficial to carry out further studies on the
integration of food crop production and Tivestock

production, whether concerning crop production itself or
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other subjects. One important study would be further
applied science research on how to collect and store waste
from 1livestock before it is used as fertilizer to minimize

the loss of nutrients.

9.5 Conclusions

This thesis has shown how a systematic study of the
economic conditions of poor farmers (small farmers) can
point to a number of potential 1improvements in their

conditions, in the areas of:

(1) improving the access to capital of the poorest
farmers.

(2) idincreasing the gross margins by better crop selection.

(3) helping to stabilise incomes by greater crop
diversity.

(4) increasing the protein crops by further phasing down
the secondary starch crops.

(5) encouraging the use of animal manures on crops.

(6) better utilization of agricultural extension services

Further research 1intc many of these dissues is
Justified. In some cases, such as the evaluation of costs
and benefits of animal manure, many of the estimated
figures are not firmly based. This thesis has provided a

framework into which firmer estimates can be placed.
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Finally, it should be noted that in many respects this
thesis has merely scratched the surface of the research
that could 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 example, have been
attempted. Almost no work has been done on the sampled
villages of Central and East Lombok. Nothing has been done
on the contribution of 1livestock to meat production, or on
the role of non farming employment, and almost none on any
social or sociological variables, including the role played
by women 1in the productive process. These items await

further reasearch efforts.
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APPENDIX 1

FARM MANAGEMENT SURVEY

QUESTIONNAIRE
District : No. Respondent:
Sub District : - H
Village Date interview:
' :
I. IDENTITY
1. Full Name: 2. Sex:
% % SRR e . . . e e 6 @ ¥ agTaTE w .... Male
.... Female

Status respondent:

Married
Single

- "o
LR

The family’s members:

Relationships

No longer married

6.

-
-
]
"
.
-

Ouueeeeiannannnns

4. Date of birth:

If married, the number of
children :
- Male

8. The number of fami -
1y’s members:

Age
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9. Education

T wiowene sPeseeandana  wiaw e “saeesnsna L . R —
26 o4baa -ECE N Y R i  sassewsamessems  waeaees omwwainue
s wim v v wawEwE W e E ms SR B OE e W e e e e eae
Li weooa SeRRe e mm e e meeme N R « b aasiese e aeiein
55 sassmems S TR ca b maaals s W eaewiesaaee s
Bi o mmmmmivien o meee e W@ S e Wwie W eeweiea cesemas
To: wommaemamionisoomes «uaisasesssesssie 5 reeensesneeeen
Be wesaws SR RN e e mm s e r e anae mesewnmene .
9o usewanaine s aBen s &5 e rmam e eeeee e e e
10, iitiieie it eiieine hreeenseanennes  maeseciseseanns

10. Occupation: 11. Incomes (per-year)

—_— — —— — —

... farmer Sources Rp. AS.
... official = - e e e
... merchant a.As a farmer N AR . e 5 G wa
... others b.Besides as

a farmer s s UBAE S B Y p e

Total Income S N S AT . e e




II. ENTERPRISES

12. Farm size:

Status Size(Ha)
own ..
Tenant = ........
Total e e

154

13. Based on condition:

Conditions Size (Ha)

a.Irrigated lowlands  ...... .

b.Rainfed lowlands

c.Uplands

14. Crops grown in 1989/1990 (Rainy and Dry seasons)

(1).Irrigated lowlands (2).Rainfed 1owlands

..... rice ... peanut ....rice .... peanut
..... corn ... other ... COMN .... other
..... soybean foodcrops ....S0ybean foodcrops

(3). Uplands

..... rice ..... SOybean other foodcrops

..... corn ...« peanut
15. Crops rotation (per-year)

a.Irriagated lowlands

c.Uplands

......... b TS T s R E S SRS & B EE TS § § P
16. Livestock 17. The benefits
——-——--~~———————;;;B;;:;—~ - organic fertilizer
__________________________ - power of cultiva
a. Cattle SRR R R e tion
b. Buffallo MO X % W - others
Total  eeeeenn.
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18. How did you manage your 19. What kind of feed
livestock ? are you given ?
..... in the stable .... Straw
.... grass
..... free on the field .... legumes

.... others

20. How many kilograms of feed do you
give your livestock ?

(kg) (kg)
a. Cattle -straw N eeisa s e aimes .
—grass 0 . ieeaas v e N s .o
-legumes = ........ allal i W W et

-others = ...... 58 0 3435 E Dasshes

b. Buffalo -straw e et e e e
=grass i iiiene d e neaaaas
-legumes B e
—others = issmmiar 2 ssswes e
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ITI. INTEGRATED FARMING SYSTEMS

21. Condition of lands:

—irrigated lowlands | rainfed lowlands ! uplands

22. In one year:

First crop : - Rice | Corn | Soybean ! Peanut ! Others
Second crop: - Rice | Corn-: Soybean ; Peanut | Others
Third Crop : - Rice | Corn | Soybean ! Peanut ! Others

23. How much labour did you use in Soil cultivation
activities ?

.+««. persons, including family members ... persons
..+. livestock (... cattle ; ... buffalo)
24, What kind of 25. How many kilograms of fertili
fertilizers zers did you use ?
did you use? = @ @0 ——eme o
Fertilizers kg/size kg/ha
... UREA holding
see TSP e
... KCI UREA  ...... ad 6§ RenG
e ZK TSP  Feakisi amasws -
oo ZA KC1 e e maaaaaas
... Waste of ZK sk W e ¥ .
Tivestock ZA wam P w el
... legumes Waste o.1s. O T A A
Legumes = ....... 5 i 3 Rl

26. If the farmer / respondent did not use waste o. 1ls.
and/or legumes fertilizers, give some reasons !

27. What system did you use
in your farming?
-Intercropping ....
-Mixed cropping ....
-Mixed farming ....

28. What crops :
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IV. ANALYSIS OF FARMING ( PER-YEAR )

29. Crops: ... Rice (irrigated | rainfed | uplands)
-=. Corns ... Peanuts
... Soybeans «.. Others
30. Analysis
i Volu- | Rp./ea.| Total
A. INPUTS ' me | it
H : i Rp. 'OAS.

1. Soil Cultivation

- Labour S SiEns VBRGNS s e m e mew, e e a wielere

- Livestock ... e e e e e e e
2. Seeds. .. ...ttt i e €N s Eais E 5 Belelal b & BN
3. Planting = ....... i sEEN  WE AR S s E Saies
4. Fertilizers

UREA e e e e e e e e e

TSP e e e e S

KC1 e e . o & W sfenEiTal 8 EIEIECRIENE

ZK ierara Y elars W W ElR mE § 6 EEVeE 5 wiaiEiEiels

ZA A . e & ¥ &l 5 S EETTE

Waste o.1s. ST § 6 SNE R E R GG 45 8 ETAN  Seusxarerms

Legumes e a5 e Sfad ¥ s widus e e e e e e e
5. Fertilizing maie s e e . u s EEveiEEe
6. Weeds control  ........ aw W avavE & § ¥ EVECE EE O s
7. Pesticides e ETH W B8 A S SN 58S sukeneus e e
8. Spraying SEHE TR N e e maye . .. e
9. Other

maintenance = ...... e e . . § e § RN G e
10.Harvesting = ...... Vel e EEER e ST s s R % b
11.Post harvest sSiHie S § & 8l F R WIS EmRE S . s
TOTAL INPUTS = alaincaistminn | imiwieilin s n
B. Production /

OUTPUTS = e n e . MW RN e et @ . SRR B B
GROSS-MARGIN (B-A) N R S8 alEe e >
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FARM INCOME ANALYSIS ( PER YEAR )

Name of Respondent :.......cvvve.. SatE e R

District Saes 6 & W aEatelE § i s SSWAYeae e 5 8 s

Farm size e A G R - hectare.

ENTERPRISES hectare % area Yields
(qt/ha)

1. Rice e = = e raaee aaweeas

2. Soybean .iwimin & & K W ow B el g W 6 i s

3. Corn semEdEE 2 eew s i% 2 aRsEsd e

4, Peanut = ...... § = w suene e e

Total
Gross Mar

gin (Rp.)

LI R T

5. others R T T e
TOTAL FARM GROSS MARGIN............. s
;ixed Cos;; . S N

1o mememsnannaes T — sin 6 W KA o W W b e ¥ i
20 wmeaas s b R Bals  @E ¥ N e ‘4 aleateE & EEeH 5T
3 waerea b § ¥ Seeee S5 EEEE WA e A -

Signiture :
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FARM SIZE DISTRIBUTION

— v — — . — —_———

FARM SIZE DISTRIBUTION % AREA
(in hectare)

0 araah € s e awidisien § 8 die
1 - C 2 L BERSARESReee sumeoere s s ae
2 - < .3 pamimmRi 8w e smewee . uele
3 - < 4 GEeaena § e 5 aiine s o eis
4 - < .5 ewen resssin wwewmewme s

.5 - < .75 eimiee e m eieie e S e e eiee
15 - < 1.00 Gk e s eTelEEE e sed s s wile

1.00 - < 1.50 SNl we e dleleals’ alemia s s ¥ e

1.560 - < 2.00 $ai B 8 % sysom ey i o e

2.00 - > v« e areaiers Sare e eaaie

District Average Real Yield (qt/ha)
1. West Lombok ........c0vu... v EEaes S NSRS R o mmuemie
2. Central Lombok .......0cuo... e e e e e e e i aeibinn
3. East Lombok ... . iinnnn e € e e B R
4, SUMbaWA .. v v v i v rrn s SRR AT aeLa
E. DOMPU v iinnennnnenna 13 FdEE 209090 awmaw S seus e e

6., BiMa c.veveenovomennas R 2 molhiece mievmm = el mdialishs G . T -
AVERAGE REAL YIELD OF PROVINCE e N E SRR B SeE e




APPENDIX 2
The Amount of Manure Used

HAVE LIVESTOCK ! DO NOT HAVE LIVESTOCK
No. Area Manure No. Area Manure
Ha. kgs Ha. kgs

1. 1.075 0 1. 0.400 0
21 2.800 2000 25 0.470 0
3. 0.250 300 3. 0.170 200
4. 1.400 300 4, 0.400 o
5. 0.185 300 5. 0.400 0]
6. 0.220 300 6. 0.390 0
7. 0.590 400 7. 0.800 0
8. 0.480 500 8. 0.930 0
9. 0.280 300 9. 1.280 0
10. 0.300 0 10 1.000 0
11. 0.280 300 11 0.140 0
2 1.050 600 12 0.075 0]
13. 0.170 200 13 0.110 0
14. 0.415 300 14 0.500 0
15. 0.920 500 15 0.530 0
16. 0.500 300 16 0.680 0]
17, 0.685 0 17 0.250 0
18. 0.220 200 18 0.110 0
19. 0.110 200 19 0.080 0]
20. 0.380 500 20 0.070 100
21. 0.300 500 21 0.300 0
a2 0.120 400 22 0.100 0]
23. 0.140 300 23 0.350 0
24, 0.460 530)a) 24 0.150 0
25. 0.450 300 25 0.400 0
26. 0.380 500 26 0.100 0
27. 0.650 300 27 0.250 0
28. 0.210 200 28 0.300 0
29, 0.230 300 29 0.300 0
30. 1.075 0 30 0.300 0
31 0.750 500 31 0.300 0
32. 0.300 400 32 0.300 e
33. 0.450 0 33 0.450 0
34. 0.050 0 34 0.550 0
35. 0.170 0 35 0.250 0
36. 0.400 500 36 0.200 0
37. 0.200 0 37 0.170 0
38. 0.250 0 38 0.500 0]
39. 0.200 0 39 0.170 0
40. 0.100 100 410 0.600 0
41. 0.150 0 41. 0.100 0
42 0.500 0 42, 0.500 0
43, 0.250 0 43, 0.500 0
44, 1.000 0 44, 0.500 0
45, 0.500 0 45 0.500 0
46 0.500 200 46 0.150 0
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47 . 1.000 0 47. 1.000 0
48. 0.250 0 48, 0.400 0
49. 0.250 0 49, 0.500 0
50. 0.850 0 50. 0.350 0
1. 0.870 0 51 0.400 0]
52. 0.500 0 52 0.500 0
63. 0.850 800 53. 0.170 0
54. 0.300 500 54, 0.600 0
55. 0.400 0 Bi5]. 0.350 0
56. 0.200 0 56. 0.250 0
57. 0.600 250 57. 0.400 0
58. 0.500 0 58. 0.500 0
59. 0.200 0
60. 0.500 0
61. 0.500 0
62. 0.500 0
63. 0.500 0
Total:28.365 14,250 Total 33.970 300

The total of livestock which are possessed by respondents
is 123 heads.

The production of waste or manure annually 6,600 kgs per
head. This is equal to 123 x 6,600 kgs = 811,800 kgs=
811.8 tons.

The amount of manure which are used for farming= 14,550
kgs or 1.79 percent of manure production.



HAVE LIVESTOCK ! DO NOT HAVE LIVESTOCK
No. Area Manure No. Area Manure
Ha. kgs Ha. kgs

B. Central Lombok

1. 2.000 0 1. 7.500 0
2. 0.750 0] 25 0.5800C 0
3. 1.000 0 S 1.000 0]
4. 1.000 0 4. 1.000 0
5. 3.000 0 5. 0.500 0
6. 2.000 0 6. 1.000 0
7. 0.500 0] 7. 0.500 0
8. 2.000 0 8. 1.000 0
9. 0.600 0 9. 0.800 0
10. 0.500 0 10. 0.250 0
1. 5.000 0 11. 1.000 0
12 1.000 0] 12. 1.000 0
13. 0.500 0] 13. 0.250 0
14. 0.500 0 14. 0.500 0
156. 1.000 0 16. 0.800 0
16. 0.500 0 16. 0.8500 0
17. 1.000 0 17. 0.780 0
18. 0.500 0 18. 1.750 0
19. 0.500 0 19. 1.000 C
20. 1.000 0 20. 2.000 0
21 1.000 0 21, 2.000 0
22 0.500 0 22 4.000 0
23. 0.500 0 23. 4.000 0
24. 1.000 0 24, 8.000 0
25. 0.500 0 256. 6.500 0
26. 1.500 0
27. 0.500 0
28. 15.000 0]
29. 15,000 0
30. 8.000 0]
31. 1.000 0
32, 0.750 0
33. 0.200 0
34. 3.000 0]
35. 4.000 0
36. 0.750 0
37. 4.000 0
38. 2.000 0
39. 0.700 0
40. 0.500 0
41. 1.200 0
42, 1.000 0
43 2.500 0]
44, 1.300 0
45 0.500 0
46 2.000 0
47. 3.000 0
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48. 1.000 0]
48. 0.500 0
50. 0.250 0
51. 1.500 0
52. 1.500 0
563. 2.000 0
54. 2.000 0
55. 0.500 0
56. 0.500 0
57. 0.500 0
58. 0.500 0
59. 0.500 0
60. 1.000 0
61. 0.500 0
62. 1.000 0
63. 1.000 0
64. 0.800 0
Total: 113.800 0 Total: 47.800 0

The total of livestock which are possessed by respondents
is 219 heads.

The production of waste or manure annually = 219 x 6,600
kge = 1,445,400 kgs.

The amount of manure which are used for farming = 0 kg.
or 0 percent of manure prcduction.



HAVE LIVESTOCK ! DO NOT HAVE LIVESTOCK
No. Area Manure No. Area Manure
Ha. kgs Ha. kgs

C. East Lombok

1. 0.400 0 1. 0.500 0
xS 0.250 0 2 0.600 0
3. 0.400 0 3. 0.400 0
4. 0.400 0] 4. 0.900 0
5. 0.500 o) 5. 1.000 0
€. 0.500 0 €. 0.300 @
7. 0.600 0] 7. 0.400 0
8. 0.250 0 8. 0.600 0
9. 0.250 0 gl 0.800 0
10. 0.500 (0 10. 0.300 0
11. 0.350 0 11. 0.900 0
12 0.250 0 12 O S0@ 0
13. 0.500 0 i 0.300 0
14. 0.250 6 14. 0.300 0
15. 0.750 0 165. 0.250 0
16. 0.200 0, 16. 0.700 @
17. 0.200 0 17. 1.280 0
18. 0.350 0] 18. 0.150 0
19. 0.300 0 19. 0.500 0]
20. 0.450 0] 20. 0.800 0
21. 0.250 0 21. 0.800 0,
22 0.250 @ 22. 0.500 0
23. 1.000 0 243 0.€600 0
24. 0.450 0 24 0. BOE 0
25. 0.250 0 25. 0.700 0
26. 0.500 c 26. 0.500 0
27. 0.250 0 27. 1.000 0
28. 4.000 0 28. 0.500 0
29. 0.250 0 29. 0.100 0
30. 0.120 0 30. 0.500 0
31 0.520 0 31. 0.300 0
32. 3.500 0 32. 0.200 0
33. 5.000 0 33. 0.180 0]
34, 1,000 0 34. 0.400 0
35. 0.150 0 36. 0.300 0
36. 0.300 0] 36. 0.100 0
37. 0.750 0 37. 0.630 0
38. 0.300 ) 38. 0.250 0
39. 0.300 0 39. 0.600 0
40 0.400 0] 40 0.750 0
41 0.300 0 41 0.1860 0
42 0.500 C 42, 0.250 0
43. 0.500 0 43 4.000 0
44, 0.800 6] 44 0 E80 0
45 0.180 0 48 1.000 0]
46 0.250 0 46 0.200 0
47. 0.350 0 47. 0.250 0
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48. 0.600 0 48. 1.000 0
49. 0.900 0 49. 0.250 0
50. 0.200 0 50. 0.250 0
51. 0.800 0 51. 0.400 0
52. 0.300 0 52. 0.650 0]
53. 0.900 0] 53. 1.000 0
54. 0.150 0 54. 0.300 0
56. 0.200 0 55. 0.500 0
56. 1.000 0 56. 0.210 0
87. 0.300 0 B7. 0.300 0
58. 0.300 0 58. 0.200 0

59. 0.200 0

60. 0.400 0

61. 0.050 0
Total: 37.580 0 Total: 32.640 0

The total of livestock which are possessed by respondents
is 153 heads.

The production of waste or manure annually =153 x 6,600
kge = 1,009,800 kgs.

The amount of manure which are used for farming = o kg.
or 0 percent of manure production.
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Farmgate, Retail and Real Farmgate Prices

in

RICE

Retail Price
Farmgate Price
Real Fg-Price

CORN

Retail Price
Farmgate Price
Real Fg-Price

PEANUT

Retail Price
Farmgate Price
Real Fg-Price

SOYBEAN

Retail Price
Farmgate Price
Real Fg-Price

RICE
CORN
PEANUT
SOYBEAN

1985

286
134
58.88

1985
183
164

72.07

866
817
359.03

1985

464
454
199. 51

1985

58.88
72.07
3598.03
199. 51

198¢

306
150
60.15

1986
195
178

71.38

1986

1011
973
390.2

1986

562
554
222.17

1987

339
178
62.76

1987
206
202

71.22

1987

1086
740
260.89

1987

62.76
71.22

260.89
222.11

of Rice, Corn, Peanut and Soybean
Lombok, West Nusa Tenggara, Indonesia

1988

424
194
59.99

1988
240
200

61.84

1988

655
628
193.26

1988

£9.99
61.84
252.01
1193 26

[ e

Scurce: Central Bureau of Statistics on Indonesia
(1985-1989) and Foecd Crop Agricultural Office
West Nusa Tenggara Province (1991).

1989

1330
1344
378.56

78.3
BO.7
378.58
192.09

1980

1466
1426
365.14

1990

937
802
205.36

1990

61.71
55.05
365.14
205.36
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APPENDIX 4

The Relationships Between Output and Inputs,
Menure, end Educational Level of Farmers
(Irrigated Lovland/With Livestock)
flependent Variable: IROUT HA

Anglysis of Variance

Sum of Hean
Source 0F Squares Square F Value Prob)F
Hede! 1 4484694.5168 4484694,5168 22,802 0.0001
Error 86 11014200,346 196682,30974
¢ Tota 57 15498903.862
Root MSE 443, 48879 R-square 0.2894
Dep Mean  3506.73832 Adj R-so 0.2167

.V, 12.64676
Parameter Estimates

Parameter Standard T for H0:

Variahle DF Estimate Error Parameter=0  Prob ¥ |T,
INTERCEP 1 1202.136271 467.42150286 2,164 o.00m7
IRINP #A 1 173170 036274940 4,118 0.0001

Dependent Variable: IROUT HA

Analysis of Variance

Sum of Hean
Source OF Sguares Square F Value ProbyF
Hode! 1 1599406.3037 1590406,3937 £.444 0.013¢
Errer 56 13899497,469 249205,31194
£ Total 57 15408003,862

Root MSE 448.20208 R-square 0.1032
Dep Wean  3506.73832  Adj R-gq 0.0872
.y, 14,2069¢

Parameter Estimates

Parameter Stendard T for HO:
Variable DF Estinate Error  Pargmeter=0  Prob » IT

i 0.0001

INTERCEP 1 3354.652811  86.70655022 .4
2,538 0.013¢

INAST RA 1 0,231894  0,09135163



Dependent Variable: IRGUT HA

Analysis of Variance

Sum of Mean
Source DF Squares Square F value ProbyF
Hodel 1 47675.50304 47675.56394 0.113 0.679?
Error 56 15451228,200 275914.79105
( Total §7 15408003.86?

Root MSE 525.27592 R-square 0.0031
Dep Mean  3506.73832  Adj R-sg -0.0147
t.v. 1497905

Parameter Estimates

Parameter Standard T for HO:
Variable OF Estimate Error Parameter=0  Prob » !T!

INTERCEP 1 3680.270691 125.30737983 28.312 0.900!
e 1 -15,302252  36.81246732 ~0.41¢ 0,679
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APPENDIX §
The Relationships Between Qutput and Inputs,
Kanure and Educational Level
(Irrigated Lowland/Nith Livestock)
Step 1 Varizble IRINP WA Entered R-square - 0,28038550 ((p) -
0.37683403
DF Sum of Squares  Mean Square £ ProbyF
Regrassion 1 4484604,5168103  4484694.5168103 22,80 0,0001
Errer 56 11014200, 345671 196682,30074413
Total 57 15498903, 862482
Paraneter Standard Type II
Variable Estimate Error  Sum of Squares F ProbsF
INTERCEP  1292.1362707¢  467.42150386 1503019.3024660 7.64 6.0077
TRINP HA 173216990 0.36274940 4484694,5168103 22.80 0,000!
Bounds on condition number 1 1

The zbove model is the best 1-variable model found,

Step 2  Variable IWAST A Entered R-square - 0.2032308% ((p) -
2.07061003
DF Sum of Squares  Mean Square FProb>F
Regression 2 4544806.,4078054  2272448.2030127 11,41 0,0001
Error 55 10954007.454656 199163,77190284
Total 57 15408903.862482
Parameter Standard Type IT
Variable Estimate Error  Sum of Squares  F Probyf
INTERCEP  1404.95403722  513.17203471 1402818.7787403 7,50 0.0083
IRINP HA 161733924 0.42085057 2945400.0141302 14.79 0,0003
THAST HA 0,08183393 0,0042788¢  £0201.89101505 0.30 0.5847
Bounds on condition number: 1.327384, 5,309536

The abgve model is the bast



1

Step 3 Variable EOC! Entared R-square = 0,2042803¢ C(p) -
4,00000000

OF Sum of Squeres  Mean Square F ProhF

Regressicn 3 4561023,5080848 1520341,1693616 7,51 0,0002

Error 54 10937880.354307 202553.33989624
Total 57 16408903.862482
Paremeter Standard Type II
Variahle Estinate Error Sum of Squares F Probf

INTERCEP 143187600530  526.24340704 1499606.4273865 71.40 0.00
IRINP HA 1.61691633 0.42412587 2943013,0664966 14,53 0.00
THAST_HA 0.05030136 0.00523274  56610.13124889 0.28 0.59
EDC -6.92041987  31.61381130  16127.10025941 0.08 0.77

Bounds on condition number: 1.33171¢, 1099119

The 2bove mode] is the best 3-varizhle model found.

No further improvement in R-square is possible.
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APPENDIX 6

The Relationships Between Qutpets and
Soil Cultivation, Inorganic Fertilizer,
Nanure, and Educational level of Farmer

{Irrigated Lowland/With Livestock)

Step 1 Variable IMAST WA Entered R-square = 0.1031048t C(p) :

vvvvvvvv

DF Sum of Squeras  Mean Square F ProhsF
Regression 1 1500406.3936952 1500406,3036052 §.44 0.013¢
Error 56 13800407,468786 248205,31194262
Total 51 15498003.862482

Parameter Standard Type II
Yariable Estimate Errer  Sum of Squares F Brob)F

INTERCEP  3354.65281126  88.70855022 354972616.02098 1430.16 0.0001
THAST R4 023180437 000135163 1599406,3036052 6,44 0,013¢
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The zbove model is the best !-variable model found,

Step 2 Variable LFERT_HA Entered R-square - 0,16320812 C(p) -
1,14265112

OF Sum of Squares  Mean Square F Prob)f
Regression 2 2520547,0362874  1264773.5181437 5,36 0.0074
Errer 58 12069356.0826194  235806,4877489¢
Tots! 51 15498903.862482

Parameter Standard Type 1I
Varizble Estimate Error  Sum of Squares F

ProbsF

INTERCEP  2837.58817620  274.32640048 25230099, 185527 106,99 0,000t
TFERT HA 0.6132184¢ 0.30875842 930140,64259218 3,94 0.0520
IHAST HA 0.2059814¢ 0.08099156 1235402,1833065 5,24 0.0259

Bounds on condition number: 1.021472, 4,085986




Step 3 Variable ICLS_HA Entered R-square = 0.18000300 ¢C(p) -
2.01884091

0F Sum of Squares Yean Square  F Probf
Regression 3 2803812,0840100 934604.02800362 3.98 0.0124
Error 54 1269509178471 235004.29219390
Total 5 15408003, 862482

Parsmeter Standard Type II
Variable Estimate Error  Sum of Squares F Probof
INTERCEP  2037.24271103  280,08387164 24278651,968007 102.27 0.0001
ICLS HA -1.84668840 1.70073748 274265.04772350 1,17 0.2849
[FERT WA 0.68455462 0.21528699 1108271.5082824 4,71 0.0343
[HAST HA 0.26027462 0.10206005 1502340,1655373 6,30 0,0144
Bounds on condition number: 1.402045, 11. 43461
The zbeve model is the best 3-variable model found.
Step 4 Variable EDCY Entered R-square = 018115434  C(p) -

4.00203584

DF Sum of Squares  Mean Square FProbsF
Regrassion 4 2007693,6860835 701023,42152007 2,93 0.0201
Error 53 12691210,176398  230456,79572110
Total 5 15498003 ,862482

Parameter Standard Type II
Variable Estimate Error  Sum of Squares F Prob)f
INTERCEP  2020.13283176 32117875701 10704852.820124 82.67 (0.0001
ICLS HA -1.86700663 1.73356708  278010.50697335 1.16 10,2861
IFERT WA 0.69140918 032272126 1099112,8651076 4,59 0.0368
THAST WA 0.26143000 0.10430706 1504227.8470441 6,28 0.0153
£DC1 4,44695455  34.92776270  3881.60207259 0,02 0.8992
Bounds on condition pumber: 1.415124,

12

1861003

The above model is the best 4-variable mode! found.
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Step 5 Variable ICLAB_HA Entered R-square = 0,18120057 C(p) -

§.00000000

Regression
Errer
Total

Variable

TNTERCEP
ICLAB HA
10LS_HA
IFERT_HA
INAST HA
E0et

OF

§

52
§1

Parameter
Estinate

292827500528
-0.0724179%
-1.81130316

0.68933490
0,26251622
4.18248150

Sum of Squares

2808410.1708474
12690493,691834
15498903, 262422

Standard

Error

357.36837392
1.34578317
2,03817700
0,32804185
0,10719043

3559724529

Bounds on condition number: 1.910349,

Mean Square FProb)F

§61682.03412049 2,30 0.057¢
244047,98561220

—

vn
!
i

T
Type I
Sum of Squ

¢
are

e —

FProb)F

16385763, 774636 67,14 0.0001
116.484563¢7 0.00 0.9570
192740.80715854 0,79 0.3783
1077648.6402193  4.42 0.0405
1453778,8730762 6.00 0.0177
3360,07321603 0.01 0.0069

35.9015%

The above model is the best S-varizble mede! found.

No further improvement in R-square is possible.
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UPLAND / NITH LIVESTOCK
Correlation Analysis

4 "VAR' Varigbles: UPOUT_HA UPINP_HA UWAST HA EDC1

Simple Statistics

Variable N Mean  Std Dev Sum  Minimum  Maximum
UPOUT_HA 58 915.8 1284 531148 733 1200.0
UPTKP HA 58 301.8 80,9550 {7505.7 173.5 415.0
UNAST _HA 5 14,6901 69,6355 852.0 0 428,56
EDCt 58 2,848 1.8900 165.0  1.0000  5,0000

Pearson Corraletion Coefficients / Prob » IR} under Ho: Rho=0 / K < &8

UPCUT_HA UPINP_HA UKAST_HA £DC

HPOUT KA 1.00000 0.48853 -0, 13681 0,13986
0.0 0.0001 0,3088 0.2451

UPINP_HA 0.48853 1.00000 =0.04748 0,07969
0.0001 0.0 0.7236 0.5521

UNAST_HA -0.13681 -0.04745 1.00000 0.17895
0.3068 0.7236 0.0 0,178¢

EDCH 0,1398¢ 0.07969 017895 1.00000

0,2051 0,5621 0.1789 0.0

—
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APPENDIX T

The Relationships Betveen Output and
Inputs, Nanure, and Educational Level
(Upland / ¥ith Livestock)
Dependent Variable: UPOUT HA

Anglysis of Variance

Sum of Hean
Source 113 Squares Square F Value Prob>f
Hodel 1 224292,53023 224292,53003 17,555 0.0001
Error 56 715485.60327 12776.52863
C Total 57 930778, 14249

Root HSE 113,033 R-sguare 0.2387
Dep Mean UE.IT118  Adj R-sq 02251
Bi¥. 12.34296

Parameter Estimates

Parameter Standerd T for KO:
Varizhle OF Estinate Errer  Paramter=0  Prob » |T|

INTERCEP 1 705,200367  52,38032700 13.465 0.0001
UPINP HA 1 0.697339  0.16643432 4.190 8.0001

Dependent Variable: UPOUT HA

Analysis of Variance

Sun of Hean
Source 0F Squeres Square F Vale ProbyF
Hodel 1 17591.04023 17591,04023 1,068 0.3058
Error 56 922187.10226 16467.62683
¢ Total 57 939774, 14244

Root MSE [29,32625  R-square 0.0187
Dep Mean 015.77118 Adj R-sq 0.0012
.Y, 14,01201

Parameter Estingtes

Paraneter Standard T for HO;
Variable DF Estinate Error  Parametar=0  Prob » |T!

INTERCEP 1 919.477768  17.22135676 53,31 0,0001
URAST HA 1 -0.282211  0.24408864 -1.034 0,3058
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Dependent Variable: UPOUT HA

Analysis of Variance

Sun of Hean
Source 0F Squares Square FVelue
Hodel 1 18382.42001 18382.42091 1117
Error 56 021395.72158  16453,49503
¢ Total 57 034778, 14248

Root MSE 128.27118 R-square 0.019¢
Dep Mean 91577178 Adj R-sq 0.0021
(.Y, 14.00688

Parameter Estimates

Parameter Standard T for HO:
Variable OF Estimate Error  Parameter=0

INTERCEP 1 868.740619  30.62175321 2.023
EDC1 1 9.501864  8,98952020 1.087

Prob)f

0,295

Proy » 1T

0,000
0,2951



APPENDIX 8

i

The Relationship Between Output end
Inputs, Manure and Educational Level
(on Upland/With Livestock)

Step 1 Variable UPINP HA Entered R-square - 023868541 C{p) -

2.00068845
OF
Regression 1
Error 56
Total 51
Parameter
Variable Estimate

INTERCEP  705.20935740
UPINP A 0.69733286

Sum of Squares Mean Square FDrob»F

224202, 53022649 224202,53922648 17,56 0.0001
715485.60326608  12776.52862976
939778, 14249287

Standard Type II
Error  Sum of Squares F Prob)F
§2.38032700 2316452,7079832 181.31 0.0001
16

3
0.16643432 224202,53922649 17,56 0.0001

Bounds on condition number: 1 1

The above model is the best 1-variable medel found.

Step 2 Varizble UWAST HA
3.13719290

OF
Regression 2
Error 55
Total 57
Parameter
Yariable Estimate

INTERCEP  710.7125260¢
UPTNP HA 0.66962531
UNWAST_HA -0,21000801

Entered R-square = 0.25160748 C(p) -

Sun of Squares Kean Square F Prebf

236465,20580603  118227.60204801 9,25 (0.0002
103322.93659654  12787,68975630
939778, 14249257

Standard Type 11
Error  Sum of Squares F ProbyF

52.63633442 2326050.9205932 181,90 0.0001
0.16669474 218864.16566124 17,12 0.0001
0.21533643  12162.66666954 0,95 0.33%

Bounds on condition number: 1.002258, 4,000025



Step 3 Variable EDCY Entered
4.00000000

Regression
Error
Total

Variable

INTERCEP
UPINP_HA
U¥AST A
EDC

OF

K
54
51

Parameter
Estimate

§91.66372276
0.67363111
-0.25282544
§.61395046

Sum of Squares

260961.00218044
f88e17,05030263
Q30178 14240087

Standard
Error

§5.57945008
016716148
D.21878427
8.07765499

Bounds on condition number: 1.041467,

R-squar

118

e = 0,26704291

Hean Square

C(p) =

FProbyf

§3652.60730665 6,56 0.0007

1218587130190

Type [I
Sum of Squares

<

ProbyF

1979475.3717445 154,87 0.0001
207148,66767050 16,24 0.0002

17034, 11161169
14505, 88629391

9.26114

1.4
t.14

0.2529
0.2910

The above model is the best 3-variable mode) found.

Ho further imorovement in R-square is possible.
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APPENDILX ¢

The Relationships Between Outputs and
Seil Cultivation, Inorganic Fertilizer,

Manure, and Educationa! Level
{UpTand/Nith Livestock)

Mexinum R-square Improvement for Dependent Variable UPQUT WA

Step 1 Variable UCLAB_HA Entered R-square - 0.26131383 ((p) -
2.50048297

F Sum of Squares  Mean Square FProbsf

Regression 1 Q577 02113447  245577.02713447 19.81 0.000¢

Error 56 694201.11535810 12396, 44848854
Total Ly 939778, 142492857
Parameter Standard Type II
Variable Estimate Errer  Sum of Squares F Probyf

INTERCEP  734.63325964  43.24352038 3577637.7922260 288,60 10,0001
UCLAB_HA 4,00089583 0.80090131 245677.02713447 19,81 0.0001

Bounds on condition number: 1, f

The thove model is the best 1-variable mode) found.

Step 2 Varizble UCLS_HA Entered R-square = 0.30304066 C(p) -
1.31738143

DF Sun of Squares Wean Square F  ProbF

Regression 2 284790,98442046  142395.49221023 11,96 0.0001

Error 55 §54987.15807211  11908.85741949
Teta! 51 439778, 14240257
Parameter Standard Typs II
Variable Estimate Error  Sum of Squarss F ProhsF

INTERCEP  638.63437450  67.78778787 1056992.1207112 88.7¢ 0.0001
UCLAB_HA 4,19506758 0.00742820 279367.95272300 23.46 0.0001

ULS A 26418067 170882404 30212,95728500 2,29 0,070

uuuuuuuuuu Ve T civav

Bounds on condition number: 1.060786, 4,243144

The above mode! is the best 2-variable mode! found.



Step 3 Varfable FOCY Entered R-square = 0,20850908 Clp) -
3.12159216

DF Sum of Squares Mean Square F Prob)f
Regression i 287106,10258870  95732,06452057 7,92 0.0002
Error 54 §52581,94800387  12084,85000563
Total 51 030778, 14240287

Parameter Standard Type II
Yariable Estimate Errer  Sum of Sguares F ProbsF
INTERCEP  634.68750888  68,85753077 1026735, 1585177 84,96 10,0001
UCLAB HA 4,3338309¢ 0,02422306 265678,77358004 21,98 0,000
UCLS_HA 3.12793081 1,83762471  35014,01648147 2,00 0,0045
£DCt 3.50702412 1.8610837¢  2405.20016823 0,20 0.8573
Bounds on condition number: 1,000019, 9.650062
The above model is the best 3-variable model found,
Step 4 Variable LWAST HA Entered R-square - 0,30718043 (fp) -

5.00000000

OF Sum of Squares Hean Square F Probf
Regression 4 288880, 01483712  T2172.47870028 5,87 0.000%
Error 53 §51088,22765545  12084.68354067
Total 87 010778, 14240287

Parameter Standard Type II
Variable Estinate Errer  Sum of Squares F Probsf

INTERCEP  630,38300015  70,T1885472 1004192.7076900 81.74 0.0001

UCLAB KA 4,25606386 0.95771724  242710.90701801 19.7¢ 0.0001
UCLS_HA 1,08004779 1,86616087 3281518746835 2,67 10,1081
UWAST HA ~0.07692415 0,22060024 149372124842 0,12 0.7287
EDCY 413377448 12708071 317826178447 0.26 0,643
Bounds cn condition number: 1.14547, 17.78749

The above medal is the best d-variable medel found,

No further improvement in R-square is possible.
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APPENDIX 10

The Relation Between Output and

Inputs, Manure, and Educational Level
(Irrigated Lovland/Without Livestock)

Dependent Yarizhle: IROUT HA

Analysis of Variance

Sum of Mean

Source bF Squares Square F ¥alue ProbyF
Hode! 1 20085687.537 20085697,537 82,265 9.0001
Error 1 14893641,17 244158,05106
{ Totel §2 34070338.707

Reot MSE 494,12352 R-sauare 05742

Dep Mean  3035.98436 A R-sq 0.5672

ey, 16. 27551

Parameter Estimates

Parameter Standard T for HO:

Varigble OF Estimate Error  Parameter=0  Preb » T
INTERCEP 1 -1468.136248 500,48267074 2,01 0.0047
IRINP HA { 4.000813  0.44826976 9,070 0.0001

Dependent Variable: IROUT HA

Analysis of Variance

Sum of Haan
Source 0F Squeres Square F value Prob>F
Yodel 1 23174662281 2317466, 2281 4,928 0.0417
Error £1 32661872.479 535440,53243

¢ Tetal 62 34078338,707
Root HSE  731.73802  R-square §.0663
Dep Mean  3035.90436  Adj R-sg 0.0509
Ly, 24,10209

Parameter Estimates

Parageter Standard T for HO:

Variable DF Estinate Error  Parameter=0  Prob > !T!
INTERCEP 1 3001.432565  03.67520502 32,04 0.0004
[WAST HA 1 0.835838  0,40176400 2,080 0,0417
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Dependent Variable: IROUT HA

Anelysis of Variance

Sum of Hean
Source DF Squares Square F Velue ProbF
Hode! 1 500497.93314 500497.93314 0.885 0.3504
Error 61 34478840.773 565226.89702
{ Total 62 34970338707

Root MSE 151.81573 R-square 0.0143
Dep Mean  3035.90436 Adj R-sq -0.0019
¢.v. 2476341

Paremeter Estimates

Parameter Standard T for HO:
Varieble DF Estimate Error Perameter=C  Prob > |T!

INTERCEP 1 2912,650690 161.71915758 18,011 0.000!
£ t o 49.811867  52,93502007 0.941 0.3504
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APPENSIX 11

The Relation Between Output and
Inputs, Hanure, and Educational Level
(Irrigated Lowland/Without Livesteck)

Step 1 Variable IRINP HA Entered R-square = 057421605 C{p) -
1.64152087

0F Sum of Squares Hean Square F ProbsF
Regression 1 20085697,537043  20085697.537043 82,27 0,0001
Error §1 14803641,169562 244158,05198004
Total 62 314979238.706605

Parameter Standard Type II
Varighle Estinate Errer  Sum of Squares F Prohf

INTERCER  -1468.13624781  500.48267974 2100098, 1453441 8,81 0.0047
TRIND HA 4.06581275 0.44826076 20085697.537043 £2.27 0,000

Bounds on condition number: f, 1

The above medel is the best 1-variable mode! found.

Step 2 Variable IWAST HA Entered R-square - 0.58104584 C(n) -
2.66880840

OF Sum of Squares Hean Square F Probf
Regression ? 20324599, 162813 10162290,581408 41,61 0,0001
Error 60 14654739.543792  244245,65908321
Tota) 62 34070328,706805

Parameter Standard Type I
Varighle Estimate Error  Sum of Squares F Probyf

INTERCEP  -1361.51698919  §12,04054924 1726827.7029188 7.07 0.0100
IRINP_HA 3,95926705 0.46111148 18007132.934712 73.73 0,000
INAST_HA 0.27600284 0.27907214 238901,62577001 0.98 0.3266

Bounds on condition number: 1.057738, 4,230043

The above mode] is the best 2-variable model found.
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Step 3 Variable EDCY Entered R-square = 0.58574176  C(p) -
4.00000000

OF Sum of Squares Mean Square F Probf
Regrassion 1 20438659,405340  6829619.8017800 27.81 0.0001
Error 59 14490479.301265 245601, 34408924
Total 62 14979338.706605

Parameter Standard Type II
Variable Estinate Error  Sum of Squares F Prob)f

INTERCEP  -1407.18663464  516.49634245 1823051.8647617 7.42 0.0085
IRINP_HA 3.93671567 0.46321094 17739494, 117009 72,23 0.0001
IWAST_HA 021177314 0.27989396 231556.38247387 0.94 0.3355
Eoct 28.60284085  34.97504721 164260,24252113 0,67 0.4168

Bounds on condition number: 1061498, 0,372788

The above mode) is the best 3-variable model found.

No further improvement in R-square is possible.



APPERDIX 12

The Relationships Between Output and
Soil Celtivation, Inorganic Fertilizer,
Nanure and Educational Level
(Irrigated Lowland/Without Livestack)

Yaximum R-square Improvement for Dependent Varizble IROUT KA

Step 1 Variable ICLAB HA Entered R-square - 0.25767083
§.70072037

t(p) -

OF Sum of Sguares Near Square F Prohyf
Regression 1 9013469,8870225 0013469,8870225 21,17 10,0004
Error §1 25965868.819583 4254869,98064890
Total §2 34979338.706605

Pargmeter Standard Type II
Variable Estimate Error  Sum of Squares F ProhF
INTERCEP  2252.50621552  180.06747418 60412600,704106 141.94 0,0001
[CLAB HA §.45061798 1.40377447  9013460,8870225 21,17 0.0004

Bounds on conditien number:

The zbove model is the best 1-variable model found,

Step 2 Variable ICLS_HA Entered R-square - 0.31665580 (p) -
3.48091043

DF Sum of Squares Mean Square F Probyf
Regression 2 11076413.783026 5538206.8910620 13,90 0,0001
Error 60 23002024.922679 308382 ,08204466
Total §2 314970228,706605

Parameter Standard Type II
Variable Estimate Error  Sum of Squares F Prob)f
INTERCEP  1796.58222511  271,20377784 17470472,704089 43,85 10,0001
ICLAB HA 5.285016¢7 1.45282249  5271903,6040269 12,23 0.0006
ICLS HA §.1636204) 2.70858255 2062943.8969032 5.18 0,026%

Bounds on condition number:

1. 144488,

4571872

The above medal ig the hest 2-variesble medel found.



Step 3 Varizhle IWAST KA Entered R-square = 0.34§55031 ((p) =
2.82424168

DF Sum of Squares Maan Square F Probf
Regression 3 12122415.213212 4040808, 1044041 10.43 10,0001
Error 59 22856923,30330% 387405, 48124205
Tetal §2 34070338,706608

Pargmeter Standard Type II
Variable Estinate Error  Sum of Squares F Probyf
INTERCEP  1823.28447043  268,02402020 17927806.991020 46,28 0,0001
[CLAB HA 4,94233250 144776748 4514732,7452504 11,65 0,0012
ICLS HA §.07410598 2,67166267 2002626.2447217 5,17 0,026
TWAST HA 0,5601107 0.34634862 1046001,5202867 2,70 0,1057
Bounds on condition number: 1168719, 10.02242
The above mode! is the best 3-variable model found.
Step 4 Varizhle IFERT HA Entered R-square - 0.35268510 0(p) -

4,29282637

0F Sum of Squares Yean Square F Probyf
Regression 4 12335905,201082  3083098,8002705 7.90 10,0001
Error 58 22643343.508523  200402,4742331%
Total §2 34979338.706605

Parameter Standarg Type 1I
Variable Estimate Error  Sum of Squares F Probf
INTERCEP  2957,12216371  525.45039522 6579361.0628117 16,85 0.0001
[CLAB HA £,03221838 1,45842868  4647946,7233220 11,91 0,001
ICLS HA §.26870159 2.69475016 2112665.5086501 5,41 10,0235
TFERT HA -0.41760718 056460414 213570,88786946 0,55 10,4528
INAST HA 0.50858144 0,34998135 1142138.,8076408 2,93 10,0025

Bounds on condition number: 17.6728

1.176891,

The above mode! is the best 4-variable model found,



Step &
§.00000000

Regression
Error
Total

Variable

INTERCEP
ICLAB_HA
1018 HA
IFERT_HA
IWAST HA
£0C 1

20

Bounds on condition number:

Variable EDC1 Entered

OF

Parameter
Estimate

14.83537920
4.1512621¢
§.66784218

-0.40704631
0.59818119

25, 71468714

Sum of Squaras

12452119, 606707
22527219.,009898
34479338, 706605

Standard
Error

§48.05965008
1.55258734
2.800516¢7
0,56240699
0.3821124

4743898189

147521,

187

R-square = 0,3550840¢

aan Square

2490423,9213444
395214, 37017365

Type II
Sum of Squares

5686136, 3279285
3710521,2909313
2226076.6996073
202675,§3410300
1140606.8866732
116124, 40562610

28.95945

The above medel is the best 5-variahle mode) found,

No furthar improvement in R-square is possible,

Cp) -

FPrebF

§.30 0.0001

FProbyf

€D rO 2 o <o B
Fa> CIO €31 €I Cad a3

> <«

O - 2>

£?~9

0.0004
0.0032
0.0210
D.4768
0,0042
0.524¢
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The Relationships Between Output and
Inputs, Nanure, and Educationa] Level
(Upland /Nithout Livestock)
Correlation Analysis

4 "YAR' Variables: UPOUT_HA UPINP_HA UMAST WA EDC1

Simple Statistics

Varighle N Wean  Std Dev Sum  Minimem  Meximum
UPOUT_HA 63 958.4 2087 603823 27,8 27200
UPINP HA £3 348.8 136.8 21959, 114.3 1347
UWAST HA 83 15,8730 126.0 1000.0 0 1000.0
EpCi §3 2.4762 1.8037 156.0 1.0000  5.0000

Pearson Correlation Coefficients / Prob » |R} under Ho: Rho=0 / N = 62

UPOUT_HA UPTNP_HA UKAST_HA £nCt

UPOUT_HA 1.00000 0.82088 0.33067 0,13492
0.0 0,0001 0.0081 0.2918

UPTNP_HA 0.82085 1.00000 0.02024 0.07447
0,0001 0.0 0.8749 0.5619

UKAST _HA 0,33067 0.02024 1.00000 0.17913
0.0081 0.8749 0.0 0.1501

£0ct 0.13492 007441 017913 1.00000

0.2918 0.5619 0. 1691 0.0
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APPENDIX 13

The Relationships Betveen Output and

Inputs, Manure, and Educational Level
(Upland / Without Livestock)

Dependent Variable: UPQUT KA

Analysis of Variance

Sum of Hean
Source OF Squares Square Fvalue ProbF
Hodel 1 3727542.2453 3727542, 2483 128,008 0.0001
Error §1 1804636,4672 20584,20438
{ Total §2 5532178.7124

Root HSE 172.00059 R-sguare 0.
Dep Nean 958, 44046 Adj R-se 0
¢y, 17.04571

Parameter Estimates

Paramater Standard 7 for HO:
Variable DF Estimate Error  Parameter=0  Prob » IT,

INTERCEP 1 342.715990  53.97961548 5,811 0,0001
UPINP KA 1 1.766516  0.15737518 14,225 0.0001

Dependent Variable: UPOUT KA

Analysis of Variance

Sum of Kean
Source DF Squares Square Fyalue ProbyF
Kode] 1 604891,68833 604891,69833 T.48¢ 0.0081
Error f1 4027287,0141 80775,196952
( Total 62 5532178, 1114

Root MSE 284,20078 R-square 0,1093
Dep Mean 058, 44946 Adj R-sg 8.0047
.y, 28,65308

Parameter Estimates

Parameter Standard T for HO:

Varieble OF Estinate Error Parameter=0  Prob > |T|
INTERCEP 1 046,005092  36,0046776¢ 26,209 0.0001
UWAST HA 1 0.782985  0,28649262 .14 0.0081



Dapendent Variable: UPQUT HA

Source

Hode!
Error
{ Total

Root ¥SE

Dep Mean
¢.Yv.,

Varigble OF

INTERCEP 1
EDC 1

Analysis of Veriance

Sun of Hean
OF Squares Square

1100705, 11459 100705, 11459
61 5431473.5978 89040.550784
§2 §532178.7124

298, 30669
458, 44946
LMK

B-square
Mj R-sq

F Value

11

0.0182
0,0021

Parameter Estimates

Paraneter
Estinate

903.121%00
22343821

Standard
Error

§4.18654107
21.00997768

T for HO:
Perameter-0

14,070
1.063

Prob ¥ !7!

0.000!
0.2018



APPERDIX 14

14

The Relationships Betveen Output and
Inputs, Nenure, and Educational Level
(Upland / Without Livestock)

Haximun R-square Improvement for Dependent Variable UPQUT HA

Sten 1
25, 71042114

Regression
Error
Tota!

Yariable

INTERCEP
UPTNP HA

Bounds on cendition number:

OF

1
§1

§2

Parameter
Estimate

34271599002
1.76651601

Varizble UPINP HA Entered R-square = 0.67379281

Sum of Squeres

3127542, 2452636
1804636, 4671551
5532118, 1124181

Standard
Error

<

8.97961548
0.15737518

tlp) -

Yean Square F Prob>f

37127542,2452636 126,00 0,000
29584, 20437959

Type [I
Sum of Sguares F Prob»f

998906,30829606 3
1

0
3121542, 2452636 0

0t
0!

The above mode! is the bast {-variahle model found,

Step ?
2.08725805

Regression
Error
Tota)

Variable
INTERCEP

UPINP_HA
UAST_KA

OF

g
§0
§2

Parameter
Estimate

33566140514
1.75283264
0.74491410

Sup of Squares

4213407.7221791
1258770,9896396
5532178, 7124187

Standard
Errer

49.68645741
0,13255404
0. 14603640

Variable UNAST HA Entered R-square = 077246379 ¢(p) -

Mean Square F Probf

2136703, 8613895
20979,5164939¢

101,88 0.0001

FProbsF
057463.49621016 45,64 10,0001

3668516.0244480 174,86 0.0001
§45865.47751580 26,02 0.0001

The above mode! is the best 2-variable model found,
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Step 3 Variable EDC1 Entered R-square = 077279981  C(p) -
4,00000000

bF Sum of Squares Hean Square F Prob)F
Regressicn 3 4215266.6328696 1425088.8776232 66.89 0.0001
Error 59 1256912.0795491  21303,50456863
Total §2 5532178, 7100187

Paramater Standard Type II
Varighle Estinate Error  Sum of Squares F Probif

INTERCEP  320.11896348  54.74869302 769858,00705942 36,14 0.0001
UPINP_fiA 174998343 0.13302172 3637631.5727331 110,75 0.0001
UNAST _HA 0.73704390 0.14955240 517431,45608953 24.29 0.0001
£0C1 3.00368571  10.47205486  1858.91000048  0.00 0.7687

Bounds on condition number: 1.038538,  0,232008

The shove mode] is the best 3-varizble model found,

Ne further improvement in R-square i possible.
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APPENDIX 15

The Relationships Between Output and
Seil Cultivation, Inorganic Fertilizer,
Nanue, and Educational Level,
(Upland / Without Livestock)

Haxinum R-square Improvement for Dependent Variable UPOUT KA

Step 1 Variable UWAST_HA Entered R-square - 0,10824050 C(p) -
1074720649

OF Sum of Squares Mean Square FProb>f
Regressicn 1 §04891,69833111 604891.69833111 7,49 0.0081
Error 61 4927287.0140876  80775.1969522¢
Total §2 5532178, 7124187

Parameter Standard Type II
Variable Estinate Errer  Sum of Sguares F Probyf

INTERCEP  946.00509182  36.00467769 55485380,202913 686,01 10,0001
UKAST_HA 0,78399491 0.28649262 §04891,50833111  7.49 10,0084

Bounds on condition number: 1, l

The above mode] is the best 1-variable model found,

Step 2 Variable UCLAB_HA Entered R-square = 0.22780000 ¢(p) -
3,45008984

bF Sum of Squares Hean Square F Probf
Regression 2 1260280,0865916  630140,04328581 8.85 10,0004
Error 89 4271898.6258271  71198.31043045
Total 62 §53178. 71240107

Parameter Standard Type II
Variable Estinate Error  Sum of Squares F Probf

INTERCEP  630.33807531  100,42901413 2362650.1777950 33.18 0.0001
UCLABHA  6.85800314 226041848 §55389,38826050 9.21 0.0
UNAST WA 0.80301013  0.27140256 7723020800101 10.85 0,0007

.......... civevvy

Bounds on condition number: 1.018144, 4.012811

The above mode! is the best 2-variable model found,

Step 3 Variable UCLS_HA Entered R-square = 0.25471151 C(p) -
3,3632640%
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pF Sum of Squares  Mean Square  F Probf
Regression 3 1400100.5968250 469703.19894168 6.72 (0.0008
Errer 59 4123069, 1155937 60882,52738204
Total §2 5532178, 7124187

Parameter Standard Type II
Variable Estimate Error  Sum of Squares F Prob)f
IHTERCEP 440,80349635  169.12666508 474010,55043501 6.80 0,016
UCLAB HA 1.67886882 2,30897964 772899,26621726 11,06 0.0015
UCLS A 5.80546876 3.97811256 148820.51023343 2.13 0.1498
UNAST _HA 0.88457638 0,26805023 755003,52058367 10,82 10,0017
Bounds on condition number: 1.082363, 9.502517
The above medel is the hest 3-variable model found.
Step 4 Yariable EDC1 Entered R-square = 025035033 ¢(p) -

5.,00000000

0F Sum of Squares  Mean Square £ Probsf
Regression 4 1434772,3614583  358603,00036456 5.08 0.0014
Error 54 4097406,3509605  70644,93708553
Tetal §2 8532178, 1124487

Parameter Standard Type II
Yariable Estimate Error  Sum of Squares F Probyf
INTERCEP  423.81205170  172,36483910 427304,00755349 6,05 10,0160
UCLAB_HA 1.60701874 2,32175598  776594,02856187 10,99 0.0016
UeLS HA 5,33040816 4.07667704 120778,42425787 1,71 10,1962
UWAST KA 0.85669758 0.07434086 688853,15441401 0,75 0.0028
EDC1 1. 70103174 10,42535582  25662,76463321 0,36 40,5400
Bounds on condition number: 1.107834, 1726546

The above modal is the hest

No further improvement in R-square 1is possible.

d-variable mode! found,
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Analysis of Labour Used for Soil Cultivation
Between Crop Model and Live Model

Analysis of Variance Procedure

Dependent Variable: SCLABHA

Source
Mode
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

R-

0.

Dependent Variable:

Source
Mode1l
Error

Corrected Teotal

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

R_

0.

DF
6
114

120

Square

144534

DF

o — W

Sum of
Squares

22494.,9349
133142.2891

166637.2240

C.V.

45.81028

Anova SS

5551.6064
19186.7978
0.0000

Mean
Square

3749.15658

1167.9148

Root MSE

34.1748

Mean Square

1850.5351
19186.7978
0.0000

Analysis of Variance Procedure

COSCLBHA
DF

6

120
Square

164854

DF

- W

Sum of
Squares

77897.0690
425139.8391
503036.9081

C.v.

42.15628

Anova SS

16085.5649
66566.3249
0.0000

Mean
Square

12982.8448

3729.2968

Root MSE

61.0680

Mean Square

5361.8550
66566.3249
0.0000

F Value

3.21

Pr > F

0.0060

SCLABHA Mean

F value
1.58

16.43
0.00

F Value

3.48

74.6007

Pr > F
0.1970

0.0001
1.0000

Pr > F

0.0024

COSCLBHA Mean

F Value

1.44
17.85
0.00

144.861

Pr > F

0.2355
0.0001
1.0000
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Analysis of Livestock Used for Soil Cultivation

Analysis of Variance

Dependent Variable: SCLSHA

Source DF
Mcdel 6
Errer 114
Corrected Total 120

R-Square

0.014260
Source DF
CROPMDL 3
LIVEMDL 1
CROPMDL*{ TVEMDL 2

Sum of
Squares

432.402459
29890.091556
30322.494015

C.V.

45.20584

Anova SS

188.683511
30.678961
213.039987

Pr

ocedure

Mean
Square

72.067077

o
[o,]
n

. NO378E

Root MSE

16.1924

Mean Square

62.894504
30.678961
106.519993

Analysis of Variance Procedure

Dependent Variable: COSCLSHA
Source DF
Model 6
Error 114
Corrected Total 120
R-Square
0.037424
Source DF
CROPMDL 3
LIVEMDL 1
CROPMDL*LIVEMDL 2

Sum of
Squares

6492.29944
166989,25358
173481.55302
C.V.
37.41656
Anova S
3190.99595

2357.37425%
943.92924

S

Mean
Square

1082.04991

1464.81801

Roct MSE

Square

66532
37425
96462

Between Crop Model and Live Model

SCLSHA Mean

35.8193

F value Pr > F
0.24 0.8684
0.12 0.7329

0. 41 0.6671

F Va]ue Pr > F
0.74 0.6195

F

COSCLSHA Mean

102,289
Value Pr » F
0.73 0.5384
1.61 0.2072
0.32 0.7252
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Analysis of Seed’s Value per Hectare
Between Crop Model and Live Model

Analysis of Variance Procedure

Dependent Variable: SEEDHA

Source
Model
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

DF

6

114

120
R-Square

0.717736

DF

P - O

Sum of
Squares

268128.589
105446.973
373575.562

C.v.

24.14963

Anova SS

264169.078
20584.237
0.000

Mean
Square

44688.098

924,973

Root MSE

30.4134

Mean Square

88056.359
20584.237
0.000

F Value

48.

F Value

Pr > F

31 0.0001

SEEDHA Mean

125.937

Pr > F

95.20 0.0001

J25 0.0001
.00 1.0000
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Dependent Variable:

Source
Model
Error

Corrected Tetal

Source

CROPMDL
LIVEMDL
CROPMDL* | IVEMDL

Dependent Variable:

Source
Mcdel
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

Analysis

198

Between Crop Model and Live Model

Analysis of Varijance Procedure

DF

6

0.182148

DF

R —

PLANLBHA

Sum of
Squares

9890.96443
44410, 85509
54301.81952

C.v.

2l g 435

Anova SS

5713.35090
4416.16474
0.00000

Mean
Square

1648.49407

289, 56890

Root MSE

19, 7R3VIS

Mean Square

1904.48030
4416.15474
0.00000

Analysis of Variance Procedure

DF
6

114

120

R-Square

0.087800

DF

N =W

COPLANHA

Sum of
Squares

1897.97359
30938.91656
32836.89015

C.v.

18.43042

Anova SS

1641,73020
199.11898
167.12441

Mean
Square

316.32893

271.39400

Roct MSE

16.4740

Mean Square

£513.91007
199.11898
78.56220

of Planting per Hectare

F Value Pr » F

0.0007

PLANLBHA Mean

62.1781

F value Pr » F
4.89 0.0031
11.34 0.0010
0.00 1.0000

F Value Pr > F
1.17 0.3297

COPLANHA Mean

89.3851

F Value Pr > F
1.89 0.1346
0.72 0.3935
0.29 0.7492
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Dependent Variable
Source

Mode1

Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

Dependent Variable:

Source
Model
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL ¥LIVEMDL

Analysis of Fertilizing per Hectare
Between Crop Model and Live Model

Analysis of Variance Procedure

: FERTHA
DF

6

114

120
R-Square

0.038266

DF

O — W

Sum of
Squares

1877.00044
47174.55003
49051.55047

GV,

11.46778

Anova SS

910.763729
162.327134
813.909578

Mean
Square

312.83341

413.81184

Root MSE

ro
o
W

.3424

Mean Sqguare
303.587910
152.327134
406.954789

Analysis of Variance Procedure

DF

6

114

120
R-Square

0.028979

FERTLBHA

Sum of
Squares

536.402610
17973.466529
18509.869139

C.V.

61.33468

Anova SS

414.798639
30.024931
91.579040

Mean
Square

89.400435

167.661987

Root MSE

12.56564

Mean Square
138.266213
30.024931
45.789520

F Value

0.76

Pr > F

0.6060

FERTHA Mean

F Value

F value

0.587

177.387

Pr > F
0.5340

0.5452
0.3772

Pr > F

0.7558

FERTLBHA Mean

F value

20.4719

Pr > F

0.4553
0.6634
0.7485
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Analysis of Variance Procedure

Dependent Variable: COFERTHA

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 6 1337.63907 222.93984 2.04 0.0656
Error 114 12442.48911 109.14464
Corrected Total 120 13780.12818
R-Square C.v. Root MSE COFERTHA Mean
0.097070 66.29250 10.4472 16.7593
source DF Anova SS Mean Square F Value Pr > F
CROPMDL 3 169.12537 56.37512 0.52 0.6717
LIVEMDL 1 1097.62249 1097.62249 10.06 0.0020

CROPMDL*LIVEMDL 2 70.89121 35.44561 0.32 0.7234
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Analysis of Weeding per Hectare
Between Crop Model and Live Model

Analysis of Variance Procedure

Dependent Variable: WEEDLRHA

Sum of Mean
Source DF Squares Square F Value Pr > F
Model ) 3679.461386 613.24356 0.79 0.5794
Errer 114 88471.39280 776.06485
Corrected Total 120 92150.85417
R-Square C.V. Root MSE WEEDLBHA Mean
0.030929 31.61068 27.8579 88.1282
Source DF Anova SS Mean Square F Value Pr > F
CROPMDL 3 3566.30520 1188.76840 1.583 0.2101
LIVEMDL 1 46.55746 46.55746 0.06 0.8069
CROPMDL*LIVEMDL 2 66.59871 33.29935 0.04 0.9580

Analysis of Variance Procedure

Dependent Variable: COWEEDHA

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 6 2672.01934 445.33656 0.20 0.9769
Error 114  257036.17391 2254.70328
Corrected Total 120 259708.19325
R~S8quare C.v. Root MSE COWEEDHA Mean
0.010289 29.94571 47,4837 158,566
Source DF Anova S8  Mean Square F Value Pr > F
CROPMDL K] 1824,15266 608.05089 0.27 0.8471
LIVEMDL 1 514.75363 514.75363 0.23 0.6337
CROPMDL*LIVEMDL 2 333.11304 166.55652 0.07 0.9288
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Dependent Variable: PESTICHA

Source
Model
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

N
o
[V

Analysis of Pesticide per Hectare
Between Crop Model and Live Model

Analysis of Variance Procedure

DF

6

114

120
R-Square

0.159885

DF

N = (O

Sum of
Squares

2057.82753
10812.83826
12870.66579

C.v.

133.1980

Anova SS

1902.55976
2.88367
162.38410

Mean
Square

342.97126

94.84946

Root MSE

9.73907

Mean Square

634.18659
2.88367
76.19205

F Value

3.62

Pr > F

0.0025

PESTICHA Mean

F value

7.31172

Pr > F

0.0003
0.8619
0.4504
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Dependent Variable:

Source
Model
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

Dependent Variable:

Source
Model
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

03

Analysis of Spraying per Hectare
Between Crop Model and Live Model

Analysis of Variance Procedure

SPRALBHA
DF

6

120
R-Square

0.166562

DF

N — W

Sum of
Squares

166.984128
785.511399
942.495527

C.v.

116.4577

Anova SS

125.1318558
27.644450
4.207824

Mean
Square

26.164021

6.890451

Root MSE

2.62497

Mean Square

41.710618
27.644450
2.103912

Analysis of Variance Procedure

COSPRAHA
DF

6

120
R-Square

0.149105
DF

3
1
2

Sum of
Squares

247.938013
1414.899058

1662.837071

123.6992

Anova SS

227.809029
5.017598
16.111385

Mean
Square

41.323002

12.411395

Root MSE

CRe LY

Mean Square

75.936343
5.017598
7.555693

F Value

3.80

Pr > F

0.0017

SPRALBHA Mean

F Value

L

3

2.25401

Pr > F
0.0007

0.0476
0.7375

Pr > F

0.0047

COSPRAHA Mean

F valu

6.1
0.4
0.6

e

2
¢
1

2.84802

Pr > F

0.0007
0.56262
0.5458
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Dependent Variable: COHARVHA

Source
Model
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*| TVEMDL

Analysis of Harvesting per Hectare
Between Crop Model and Live Model

Analysis of Variance Procedure

DF

6

114

120
R-Square

0.141941

DF

3

Ny —a

Sum of
Squares

68927.0654
416677.3945
485604.4600

C.V.

20.65697

Anova SS

23332.65637
43372.1240
2222.2876

Mean
Square

11487.8442

3655.0649

Root MSE

60.4571

Mean Square

7777.5512
43372.1240
1111.1438

F Value

3.14

Pr > F

0.0069

COHARVHA Mean

F Value

2.13
11.87
0.30

202.672

Pr > F

0.1006
0.0008
0.7385
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Dependent Variable: IRRINPHA

Source
Model
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*| IVEMDL

205

Between Crop Model and Live Model

Analysis of Variance Procedure

DF

6

114

120
R-Square

0.337452

DF

R — W

Sum of
Squares

1058985.87
2079198.57
3138184.44

C.V.

11.27943

Anova SS

£41145,.332
7344583.962
0.000

Mean
Square

176497.64

18238.58

Root MSE

138.0580

Mean Square

180381.777
734453.962
0.000

Analysis of Inputs per Hectare

F value

9.68

Pr » F

0.0001

IRRINPHA Mean

F value

1197.32

Pr > F

0.0001
0.0001
1.0000



APPENDIX 26

Dependent Variable: IROUTHA

Source
Model
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL ¥ TVEMDL

Between Crop Model and Live Model

Analysis of Variance Procedure

DF

6

114

120
R-Square

0.235034

DF

3

O

Sum of
Squares

12301783.0
40038625.8
52340408.8

C.v.

18.07400

Anova SS

8671747.57
5780855.89
0.00

Mean
Square

2050297.2

351216.0

Root MSE

592.635

Mean Square

2890582.52
5780855.89
0.00

Analysis of Output per Hectare

F Value

5.84

Pr > F

0.0001

TROUTHA Mean

F Value

8.23
16.46
0.00

3278.94

Pr > F

0.0001
0.0001
1.0000



APPENDIX 27

Dependent Variable: GROSSMHA

Source

Model

Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

Analysis of Gross Margin per Hectare
Between Crop Model and Live Model

Analysis of Variance Procedure

DF

6

114

120
R-Square

0.168089

DF

o = W

Sum of
Squares

6510418.18
32221540.60
38731958.79

C.V.

25.53990

Anova SS

50916223.48
2394255.37
0.00

Mean
Square

1085069.70

282645.09

Root MSE

531.644

Mean Square

1697207.83
2394255.37
0.00

F Value

3.84

Pr » F

0.0016

GROSSMHA Mean

F value

2081.62

Pr > F

0.0008
0.0043
1.0000



Analysis of

Dependent Variable: EFFICNCY

Source DF
Model 6
Error 114
Corrected Total 120

R-Square

0.058858
Source DF
CROPMDL 3
LIVEMDL 1
CROPMDL*LIVEMDL 2

20.

21.

-

208

Variance Procedure

Sum of Mean
Squares Square
.25239780 0.20873297
02582919 0.17566517
27822699
C.v. Root MSE
15.31687 0.41912
Anova SS Mean Square
.20059330 0.40018777
. 04647514 0.04647514
.00532937 0.00266468

F va

1.

F va

2.
0.
0.

lue

19

Pr > F

0.3176

EFFICNCY Mean

Tue

2.73636

Pr > F

0.0833
0.6080
0.9849



APPENDIX 28

Level of
CROPMDL

PWN =

Level of
CROPMDL

B WM -

Level of
CROPMDL

B W~

Level of
CROPMDL

WD O =

Level of
CROPMDL

W N -

N

28
39
50

28
39
50

28
39
50

28
39
50

28
39
50

209

Mean of Variables Each Crop Model and Live Model

Analysis of Variance Procedure

—————————— SCLABHA—————————- ————————~COSCLBHA
Mean sSh Mean
68.0080214 28.5962161 120.504679 32
77.3482111 26.9950192 154.571772 54.
82.6353676 43.0485817 155.333017 69.
67.3223685 34.2666002 133.203036 67.
——————————— SCLSHA-—=—————— ——————————COSCLSHA
Mean SD Mean
36.6143048 13.0266297 96.206551 17.
36.0080644 10.6025490 107.833717 31.
37.3537338 15.1929537 106.171065 41
34.4530446 19.0692455 96.641991 39.
——————————— SEEDHA-—~—=————= ~—————————PLANLBHA
Mean SD Mean
62.930816 2.8654438 60.2673797 16.
112.156342 36.5860050 49,8584879 15.
191.706344 39.4197992 65.2719820 19.
87.395096 17.0188398 66.8166252 23.
————————— COPLANHA FERTHA--—-
Mean SD Mean
89.4385027 17.4235016 169.663102 9
85.5609656 12.8667138 181.795710 19
94,3886430 13.1125386 177.022842 18
87.6195155 19.8878706 175.820290 22
———————— FERTLBHA————————~~
Mean SD
26.1731283 18.9538449
18.3449508 11.2014573
22.3197208 13.0415728
19.7655030 12.0935341

.5764301

1858173
0406227
5160348

7458155
9151845

7761311

2596972

1300656
5389875
3732562
4852241

.6755471
. 7625533
.4813456
. 3047887



Level of
CROPMDL

WO —

Level of
CROPMDL

WA =

Level of
CROPMDL

W -

Level of
CROPMDL

AW =

Level of
CROPMDL

SO -

Level of
CROPMDL

AWK =

28
39
50

28
39
50

28
39
50

N

28
39
50

28
39
50

28
39
50

—————————— COFERTHA-——~———~—- ——————————WEEDL BHA
Mean Sh Mean
13.0865642 9.4769224 88.8569519
17.7964823 9.6533630 80.4212027
15.1836216 10.2676088 94.9978246
15.2813176 11.7970961 87.0276150
—————————— COWEEDHA-—————~——- —==———————=PESTIC
Mean SD Mean
1565.815508 43.6011002 8.3088235
152.228960 44,.1255861 12.9920203
162.657201 43.8214517 2.3123862
159.143694 50.8374578 7.9504686
Analysis of Variance Procedure
—————————— SPRALBHA ——COSPRA
Mean SD Mean
3.97058824 2.67953929 3.97058824
3.03314737 2.44968088 4,43951472
0.81158440 1.72968282 0.95509938
2.805458679 3.25798891 3.34276233
—————————— COHARVHA ——IRRINP
Mean SD Mean
237.415775 56.8165641 1051.86581
310.218403 62.6231807 1217.28795
284.718189 61.0137471 1277.66391
293.470195 64.7193008 1135.09413
—————————— IRQUTHA-~——————— ~=~————————GROSSM
Mean s Mean
3084.08757 1307.87883 2032.2217¢6
3420.85567 509.56906 2203.58772
3579.12969 545.06534 2301.46579
2980.89585 642.64325 1845.80172
—————————— COSCLTOT————==——~ —————————EFFICN
Mean SD Mean
216.711230 37.4468399 2.92854336
262.405489 75.0686041 2.81162819
261.504082 95.8453326 2.81147435%
229.845027 93.2977183 2.62024087

23.
2:5n
30.
26.

3027015
5290631
5354008
3133015

. 7453406
.5140076
.7271629
.4027844

HA-—==————-

2

4

.67953929
4.10580787
2.00604756
4.05425163

HA-——~=———-

27.603521
140.168325
113.354083
179.341898

1302.86211
422.97377
528.89007
£16.81998

.23199219
.305450086
.42962236
.34967221

OO O —



Level of
LIVEMDL

1
Level of
LIVEMDL

1
2

Level of
LIVEMDL

1
2

lLevel of
LIVEMDL

1

Level of
LIVEMDL

1
2

Level of
LIVEMDL

1

2

Level of
LIVEMDL

1
2

Level of
LIVEMDL

1
2

58
63

58
63

.58

63

58

63

58
63

58
63

58
63

———————— SCLABHA——=—=————=  ——mme COSCLBHA———-
Mean SD Mean
87.7246175 37.6203614 169.305938 63.
62.5182848 29.9943020 122.355927 58.
e — SCLSHA- === e COSCLSHA--
Mean SD Mean
36.3440514 15.1918481 106.888984 44,
35.3361252 16.6252125 98.053656 30.
—————————— SEEDHA-———-————~ PLANLBHA--
Mean SD Mean
139.830706 54.8818834 55.8817593 16.
113.422574 54.0767258 67.9746619 23.
—_——————— COPLANHA——~- FERTHA-—-
Mean sD Mean
80.7220382 16.5749504 178.5566458 25.
88.1542172 16.5481796 176.310524 13
Analysis of Variance Procedure
—————————— FERTLBHA————————-
Mean SD
20.9910268 12.0524021
19.9939022 12.8263851
————————— COFERTHA~—~—————= WEEDLBHA-—-
Mean SD Mean
18.8982877 11.9698760 88.7747276 29
12.8694317 8.5342419 87.5330666 26.
—————————— COWEEDHA--———-———= = - PESTICHA—-
Mean sD Mean
160.715649 47.7474530 7.47261462 12.
156.586998 45.6571623 7.16359851 7.
————————— SPRALBHA~—- COSPRAHA--
Mean sD Mean
1.75585065 2.58287613 2.63579128
2.71263131 2.93639531 3.04341211

1972880
0348119

4769712
6822224

34872562
6406765

6344984

.5854289

. 15663931

5332618

7270886
6569507

4,22004382
3.21969641



o
—
Mo

Level of = —————nnr COHARVHA- —IRRINPHA
LIVEMDL N Mean SD Mean
1 58 312.403782 58.3455067 1278.51318
2 63 274.506003 63.2701633 1122.56127
Level of =  ——————ee IROUTHA-———~———-~ GROS
LIVEMDL N Mean SD Mean
1 58 3506,73832 521.450471 2228.22514
2 63 3069.21170 707.798142 1946.65043
Level of = COSCLTOT EFFICNCY
LIVEMDL N Mean sSD Mean
1 58 276.194922 96.8478233 2.75678346
2 63 220.409582 73.6799103 2.71755342
Level of Level of = ———emm—— SCLABHA———————~
CROPMDL LIVEMDL N Mean SD
1 2 4 68.0080214 28.5962
2 1 17 89.9434911 22.0636
2 2 11 57.8827784 22.40098
3 1 22 91.0365475 47,9208
3 2 17 71.76325623 34.1266
4 1 19 81.9044431 36.2778
4 2 31 58.3849679 30.1827
Analysis of Variance Procedure
Level of Level of = - COSCLBHA-———~-——-
CROPMDL LIVEMDL N Mean SD
1 2 4 120.504679 32.857¢64
2 1 17 179.858147 44,2855
2 2 11 115.,492830 44,9741
3 1 22 1€6.081231 68.5220
3 2 17 141.423564 69.2386
4 1 19 163.598360 72.6221
4 2 31 114.573644 57.7692

161.934177
121.086336

SD

455.290024
628.903681

0.35225578
0.47788101

161
979
154
729
376
429
922

301
740
796
032

289
212



Level of

Level of
CROPMDL

LR WWMN N -

Level of
CROPMDL

AR WWPOND -

Level of
CROPMDL

APAWWNDND =

Level of
CROPMDL

A EAWWNDD

LIVEMDL

PO = PO A TV — O

Level of
LIVEMDPL

PO =t PO = PO - MO

Level of
LIVEMDL

PO ed IO = IO — O

Level of
LIVEMDL

B =2 [O -2 PO — O

[ 4

17
11
22
17
19
31

17

11
29

(A4

17
19
31

17

11
292

4

17

10
19

31

M

36.
38.
32.
36.
38.
34,
34.

60.
45.
56.
63.
68.
56.
73.

213

SHA-——————~——~
ean

6143048 13
1856456 12
6427117 4
4824441 17
4812851 12
5360651 14.
4021611 21
I COSCLSHA-—-
ean

. 206551 17.
.360858 38
746317 13.
.357762 49.
.517693 30.
. 134511 44,
.662704 35.
ean

.930816 2
.6438041 38
.576718 321
.238477 36
. 1356349 43
.815829 15
072711 17
= PLANLBHA-—-
ean

2673797 16.
7392099 12.
2246449 18.
1112720 14.
0681950 24.
585865672 17.
0872185 24

SD

.0266297
.8558890
.3081773
.4048069
. 1747540

9612815

.4389364

7458155

.6816139

1064266
2890169
7569232
9849105
4924085

.8654438
. 1404243

3048608

. 1728860
.9753349
1677424
. 1432453

1300656
2036753
4452631
4796677
5252032
5454650

.6828819



Level of Level of = = —————oo——u COPLANHA-——-—————-

CROPMDL LIVEMDL N Mean SD

1 2 4 89.4385027 17.4235016
2 1 17 84.6332264 11.67085535
2 2 11 86.9947444 15.0114584
3 1 22 95.8023445 11.1731962
3 2 17 92.5591469 15.4336377
4 1 19 90.2874625 23.1625021
4 2 31 85.9843221 17.8004541
Level of Level of = @~ FERTHA-—————————-
CROPMDL LIVEMDL N Mean SD

1 2 4 160.663102 9.6755471
2 1 17 178.477119 22.7741922
2 2 11 186.924443 13.3037355
3 1 22 180.012672 20.2817505
3 2 17 173.1536449 15.5074244
4 1 19 176.941304 33.6839759
4 2 21 176.133216 11.4253830

Level of Level of = . FERTLBHA-—————————
CROPMDL LIVEMDL N Mean SD

1 2 4 26.1731283 18.9538449
2 1 17 19.9359110 13.5887532
2 2 11 15.8861940 5.6900269
3 1 22 22.3226649 9.7023476
3 2 17 22.3159108 16.7449482
4 1 19 20.3931811 13.5067892
4 2 31 19.3807971 11.3586249
Level of Level of = o COFERTHA-—~————~—
CROPMDL LIVEMDL N Mean SD

1 2 4 13.0865642 9.4769224
2 1 17 21.5306424 9.7801516
2 2 11 12.0255074 6.1826010
3 1 22 16.6594515 11.4970448
3 2 17 13.2737242 8.3679169
4 1 19 19.1353596 14.2037927
4 2 31 12.9191628 9.5441974
Level of Level of = ———cmmn WEEDLBHA-————————-
CROPMDL LIVEMDL N Mean SD

1 2 4 88.8569519 23.3027015
2 1 17 80.0992151 20.9805113
2 2 11 80.9188201 32.4798347
3 1 22 96.3463923 31.6437058
2 2 17 93.2526193 29.9082061
4 1 19 87.7698375 31.4684747
4 2 31 86.5727044 23.1555980



Level of
CROPMDL

AAWWMNORND

Level of
CROPMDL

BRWWMN T -

Level of
CROPMDL

AW WN N -

Level of
CROPMOL

AR WWMNRN

Level of
CROPMDL

A A OWOWMNOND =

Level of
LIVEMDL

PO 2 O = N 2N

Level of
LIVEMDL

PO ek D ek (O = N

Level of
LIVEMDL

IO =t O = PO PO

Level of
LIVEMDL

O =N =P o

Level of
LIVEMDL

PO = PN et 1O a1

17
11
22
17
19
31

17
11
22
17
19
31

17
11
22
17
19
31

17

11
29

(4

17
19
31

17
11
22
17
19
31

165.815508
155.423344
147.292186
163.048043
162.151406
162.750201
156.933255

8.3088235
4.4646558
0.7161290
2.7696847
1
6
8

. 7205882
.66207566
.7401288

3.97068824
2.87711306
3.27429130
0.84780872
0.76470588
1.80403285
3.41923276

3.97058824
4.65913747
4.10009775
1.10381708
0.76470588
2.59929378
3.79843660

237.415775
335.847798
270.609338
291.733503
275.639546
315.361564
280.0562905

43.
40.

51

39.
49.
62.
43.

56.

63

55,

58

64.
55.
66.

6011002
3662151
.0473885
8294174
7810229
3120688
3393661

. 7453406
.2115636
.3600635
.3468318
.8687182
.5295289
. 7286082

.67953929
.01886242
.23110583
. 78036179
. 71498585
.67005345
.46916061

.67963929
. 156323662
.67857042
.23350046
. 71498585
.49810087
. 76067138

8165641
.8660186
7097381
.6855257
5436080
9668533
8763708



Level of
CROPMDL

A WWRORN -

Level of
CROPMDL

BB WWNDI

Level of
CROPMDL

oo WWwNN

Level of
CROPMDL

A DWW Y =

Level of
CROPMDL

P WWw N =

Level of

LIVEMDL N
2 4
1 17
2 11
1 22
2 17
1 19
2 31
Level of

LIVEMDL N
2 4
1 17
2 11
1 22
2 17
1 19
2 31
Level of

LIVEMDL N
2 4
1 17
2 11
1 22
2 17
1 19
2 31
Level of

LIVEMDL N
2 4
1 17
2 11
1 22
2 17
1 19
2 31

1051.865681
1278.36186
1122.90100
1327.48340
1213.19161
1221.94622
1081.86221

3084.08757
3600.55726
3143.13504
3690,03047
3434.44633
32098.51994
2840.77141

2032.22176
2322.19540
2020.23404
2363.44707
2221.28472
1987.57372
1758.90920

216.711230
294.219005
213.239147
270.438993
249,941287
266.732871
207.236348

Analysis of Variance Procedure

Level of

LTVEMDL N
2 4
1 17
2 11
1 22
2 17
1 19
2 31

.92854336
.8356568225
.17460828
. 79540049
.83227583
.64156483
.60717134

PO MO RN O N

1
1
1

2
<

1

27.
24.
10.
08.
84.
21.
2

603521
218142
536290
920435
359214
750432

. 791297

1

1

1

1

OCOO0OO0COO

307.
232.
689.
515.
563.
09,
636.

302.
214,
590.
525.
£38.
449,
542,

37.
14,
43.
06.
81.
05.
78.

23
.26
.36
.42

87883
19892
25930
70620
12704
85087
60461

85211
05608
62739
28488
58837
39525
73645

446840
742113
559752
443397
821882
241147
625037

189219
981568
461693
868447

.44311725

.30
i

351763
943442



APPENDIX 29

Dependent Variable: NOWASTHA

Source
Model
Error

Corrected Total

Source

CROPMDL
LIVEMDL
CROPMDL*LIVEMDL

Analysis of Amount of Manure per Hectare

Analysis of Variance Procedure

DF
6
114

120

R-Square

0.261855

DF

N = W

Sum of
Squares

11642766.6
32819805.1

44462571.7

C.v.

169.7376

Anova SS

930926.5
11402824.5
0.0

Mean
Square

1940461. 1

287893.0

Root MSE

536.557

Mean Square

310308.8
11402824.5
0.0

Between Crop Model and Live Model

F Value

6.74

Pr > F

0.0001

NOWASTHA Mean

F value

1.08
39.61
0.00

335.899

Pr > F

0.3614
0.0001
1.0000



APPENDIX 30

218

Mean of Amount of Manure Each
Crop Model and Live Model

Analysis of Variance Procedure

Level of
CROPMDL N
1 4
2 28
3 39
4 50
Level of
LIVEMDL N
1 58
2 63

Level of Level of

CROPMDL LIVEMDL

1 2

2 1

2 2

3 1

3 2

4 1

4 2

N

4
17
11
22
17
19
31

————————— NOWASTHA-————————-
Mean SD
0.000000 0.000000
456.234583 605.021839
333.235563 526.698858
297.459682 686.704829
————————— NOWASTHA-—————————
Mean SD
655.839610 722.356839
41,349873 231.306988
NOWASTHA—————~———-
Mean sSD
0.000000 0.000000
682.241044 633.186731
106.951872 354.719229
590.735771 585.341709
0.000000 0.000000
707.600666 942.120363
46.082949 256.579003



APPENDIX 3t

Analysis of Actual Gross Margin per Hectare

Between Crop Model and Live Model

Dependent Variable: ACTGMHA (Actual Gross Margin per Ha)

Source DF
Mode] 6
Error 114

Corrected Total 120

R-Square
0.179554
Source DF
CROPMDL 3
LIVEMDL 1
CROPMDL*LIVEMDL 2

Sum of
Squares

7283986.43
33283149.30

40567135.73

C.v.

26.102565

Anova SS

5708063.19
2527838.66
0.00

Mean
Square

1213997.74

291957.45

Root MSE

540.331

Mean Square

1902687.73
2527838.66
0.00

F value

4.16

Pr > F

0.0008

ACTGMHA Mean

F value

2070.03

Pr > F

0.0004
0.0039
1.0000



APPENDIX 32

220

Analysis of Observed Expected Gross Margin
per Hectare Between Crop Model and Live Model

Analysis of Variance Procedure

Dependent Variable: EXPGMHA (Observed Expected Gross Margin

Source DF
Mode1 6
Error 114

Corrected Total 1290

R-Square

0.137235
Source DF
CROPMDL 3
LIVEMDL 1

CROPMDL*LIVEMDL 2

per Ha)

Sum of
Squares

5885349.28
36999974.30

42885323.58

C.V.

24.84292

Anova SS

388562¢9.24
2752693.68
0.00

Mean
Square F Value Pr > F

980891.55 3.02 0.0089

324561.18

Root MSE EXPGMHA Mean
569.703 2293.22

Mean Square F Value Pr > F

1298543.08 4.00 0.0095
2752693.68 8.48 0.0043
0.00 0.00 1.0000



APPENDIX 33

221

Analysis of Regression Estimate Gross Margin
per Hectare Between Crop Model and Live Model

Analysis of Variance Procedure

Dependent Variable: REGGMHA (Regression Estimate Gross Margin

Source DF
Model 6
Error 114

Corrected Total 120

R-Square
0.129471
Source DF
CROPMDL 3
LIVEMDL 1
CROPMDL*LIVEMDL 2

per Hectare)

Sum of
Squares

58651968.19
39346946.46
45198914.,64

EmVl.

24.05239

Anova SS

3688761.02
2758508.17
0.00

Mean
Square

975328.03

345148.65

Root MSE

587.494

Mean Square

1229587.01
2758508.17
0.00

F Value Pr > F

2.83 0.0133

REGGMHA Mean

2442 .56

F value Pr > F
3.56 0.0165
7.99 0.0055
0.00 1.0000



APPENDIX 34

Level of ———————-—— ACTGMHA ~——EXPGMHA-—————————
CROPMDL N Mean sD Mean SD
1 4 2099.91483 1437.33518 2314.24511 1598.07439
2 28 2198.10770 419.53521 2439.46364 440.07724
3 39 2299.19737 526.39472 2457.54255 509.55754
4 50 1817.16672 522.54357 2081.46801 575.56498
Level of = ——————r— REGGMHA-—————————
CROPMDL N Mean Sh
1 4 2569.30468 1727.08383
2 28 2501.12868 444,41297
3 39 2589.57625 503.28534
4 50 2234.54401 509.38517
Level of —————————- ACTGMHA-———————~— = —— EXPGMHA-————~—————
LIVEMDL Mean SO Mean SD
1 58 2220.66994 440.351243 2450.41557 438,904874
2 63 1931.34685 659.746673 2148.49872 685.710052
Level of = —-——-—— REGGMHA——————————~
LIVEMDL N Mean SD
1 58 2599.92013 448.285519
2 63 2207.68458 706.943578
Level of Level of = ———————e— ACTGMHA-———————~
CROPMDL LIVEMDL N Mean sSD
1 2 4 2099.91483 1437.33518
2 1 17 2328.69831 217.53871
2 2 11 1996.28686 570.71235
3 1 22 2359.42211 521.22268
3 2 17 2221.25947 538.59080
4 1 19 1963.36257 388.05420
4 2 31 1727.56893 577.75693
Level of Level of = oo EXPGMHA———~——~————
CROPMDL LIVEMDL N Mean Sb
1 2 4 2314.24511 1598.07439
2 1 17 2588.08517 236.12121
2 2 11 2209.77583 581.47744
3 1 22 2519.87193 511.81310
3 2 17 2376.88099 510.48850
4 1 19 2246.81435 432.77735
4 2 31 1980. 12670 633.06986
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Mean of Actual, Observed Expected and

Regression Estimate Gross Margin per Hectare

Each Crop Model and Live Model

Analysis of Variance Procedure




Level of Level of = ———m——eu—o REGGMHA-—————=———-

CROPMDL LIVEMDL N Mean SD

1 2 4 2569.30468 1727.08383
1 17 2747.37033 265.35930

Analysis of Variance Procedure

Level of Level of = = —————ceeu REGGMHA-———————~=—
CROPMDL LIVEMDL N Mean sD

2 2 11 2349.66430 561.21108
3 1 22 2653.45551 511.12648
3 2 17 2506.90898 495,79792
4 1 19 2406.00268 453.06598
4 2 31 2129.45644 658.49027
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Analysis of Actual Output per Hectare

Between Crop Model and Live Model

Analysis of Variance Procedure

Dependent Variable: ACTOUTHA (Actual Output per Hectare)

Source DF
Model 6
Error 114

Cerrected Total 120

R-Square
0.246913
Source DF
CROPMDL 3
LIVEMDL 1
CROPMDL*LIVEMDL 2

Sum of
Squares

13232324.6
40358744.4

53591068.9

C.v.

18.21048

Anova SS

9367266.11
5987420.96
0.00

Mean
Square

2205387.4

384024 .1

Root MSE

594,999

Mean Square

3122422,04
5987420.96
0.00

F Value

6.23

Pr » F

0.0001

ACTOUTHA Mean

F Value

16.¢1
0.00

3267.35

Pr > F

0.0001
0.0001
1.0000
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Analysis of Observed Expected Output per
Hectare Between Crop Model and Live Model

Analysis of Variance Procedure

Dependent Variable: EXPOUTHA (Observed Expected Output per Hectare)

Source
Mode1

Error

DF

6

114

Corrected Total 120

R-Square
0.202485
Source DF
CROPMDL 3
" LIVEMDL 1
CROPMDL*LIVEMDL 2

Sum of
Squares

11410004.8
44939893.2

56349898.0

Cc.v.

17.98754

Anova SS

6923265.17
6330896.43
0.00

Mean
Square

1901667.5

394209.6

Root MSE

627.861

Mean Square

2307755.06
6330896.43
0.00

F Value

4.82

Pr > F

0.0002

EXPOUTHA Mean

F Value

5.85
16.06
0.00

3490.53

Pr > F

0.0009
0.0001
1.0000
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Analysis of Regression Estimate Output per
Hectare Between Crop Model and Live Model

Dependent Variable: REGOUTHA (Regression Estimate

Source DF
Mode1l 6
Error 114

Corrected Total 120

R-Square
0.190473
Source DF
CROPMDL 3
LIVEMDL 1
CROPMDL*L IVEMDL 2

Sum of

Squares Square
11205110.2 1867518.4
47622625.0 417742.3

58827735.2
C.V. Root MSE
17.75694 646.330
Anova SS Mean Square
6464274.85 2154758.28
6339712.75 6339712.75
0.00 0.00

Analysis of Variance Procedure

Qutput per Ha)

Mean
F Value Pr > F
4.47 0.0004

REGOUTHA Mean
3639.87

F vValue Pr > F
5.16 0.0022
15.18 0.0002
0.00 1.0000
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Mean of Actual, Observed Expected and
Regression Estimate Output per Hectare
Each Crop Mcdel and Live Model

Analysis of Variance Procedure

Level of ~————————- ACTOUTHA
CROPMDL N Mean
1 4 3151.78064
2 28 3415.3Q565
3 39 3576.86127
4 50 2952,26085
Level of
CROPMDL N
1 4
2 28
3 39
4 50
Level of ————————- ACTOUTHA
LIVEMDL N Mean
1 58 3499.18312
2 63 3053.90812
Level of
LIVEMDL N
1 58
2 63
Level of Level of
CROPMDL LIVEMDL
1 2
2 1
2 2
3 1
3 2
4 1
4 2
Level of Level of
CROPMDL LIVEMDL
1 2
2 1
2 2
3 1
3 2
4 1
4 2

= -EXPOUTHA~———————~
SD Mean SD
1442.02683 3366.11092 1602.67429
506.30688 36566.75159 £32.69608
542.56839 3735.20645 529.93128
£€36.91050 3216.56214 690.87120
——————————— REGOUTHA—————————-
Mean SD
3621.17049 1731.68834
3808.41682 530.81102
3867.24018 527.16862
3369.63814 713.53993
: EXPOUTHA-~———————-
SD Mean SD
807.307137 3728.92875 510.349480
728.831341 3271.05999 753.197227
——————————— REGOUTHA-————=———-
Mean SD
3878.43331 521.312165
3420.24585 772.483838
——————————— ACTOUTHA-———-————~
N Mean SD
4 3151.78064 1442.02683
17 3607.06016 233.35981
11 3119.18686 667.8633¢9
22 3686.90551 511.83600
17 3434.45108 563.12598
19 3185.29879 £50.33774
31 2809.43114 652.22019
——————————— EXPOUTHA-—~———————-
N Mean SD
4 3366.11092 1602.67429
17 3866.44702 267.82331
11 3332.67683 679.05766
22 3847.35534 506.29856
17 3590.07260 £39.3017¢
19 3468.76057 596.24534
31 3061.98891 708.03809



Level of Level of = —————meere REGOUTHA--—~—————-
CROPMDL LIVEMDL N Mean SD
1 2 4 3621.17049 1731.68834
2 i 17 4025.73219 303.63950

Analysis of Variance Procedure

Level of Level of = ———————- REGOUTHA-————————-
CROPMDL LIVEMDL N Mean sSD

2 2 11 3472.56530 658.80168
3 1 22 3980.93891 509.24993
3 2 17 3720.10059 528.08364
4 1 19 3627.94889 613.61267
4 2 31 3211.31865 733.15919
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APPENDIX 39

Relationship Between Educational Level
and Gross Margin per Hectare
Analysis of Variance Procedure
Class Level Information

Class Levels Values

EDCH 4 1235

Number of observations in data set = 121

Analysis of Variance Procedure

Dependent Variable: ACTGMHA

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 3 616054.644 205351.548 0.60 0.6154
Error 117 39951081.084 341462.231

Corrected Total 120 40567135.728

R-Square C.V. Root MSE ACTGMHA Mean
0.015186 28.22894 584.348 2070.03
Source DF Anova SS Mean Square F Value Pr > F

EDC1 3 616054.644 205351.548 0.60 0.6154
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Mean of Actual Gross Margin per Hectare
Each Level of Education of Farmer

Analysis of Variance Procedure

Level of
EDC1

N WK -

2020.6252
2008.2121
2295.7534
2122.3580

3
3
4
3

517.536307
794.278517
768.877512
581.109882
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1484
RICE (HAY 29115
CORN (HA) Je54
SOVBEAN (HA) 511
PEAUT (HA) 4749

The Total Areas of Rice, Corn, Sovbean and Peamst
West Fusa Tenggara Province, Period 1924 - 1990

1485 1986 1937

201266 246096 244789
22767 24097 1854t
60951 92467 77749
10702 15485 18081

1968 1989

4975 267610

7245 2649
Ba046 118316
16640 19046

The Areas of Rice, Corn, $ovbean and Peamnt
West Nusa Tenagara Province, Period 1984 3 1590

(HA]

300000 -{

250000 $——— ., .,

200000 +

150000 +

{in Hectare)

..-o-""fj_\_b—'

—+— rice [ha]
-=-4--- com [ha)
—&— coybean

—0— peatit

1 oas

1983 -+

Source; Agricultucal Department , West Nusa Tenggara Frovince

(1991}

1990

265625
24012
106080
18930





