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SYNOPSIS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



1X

INTEGRATED FARM MANAGEMENT FOR
SMALL HOLDINGS IN LO}IBOK (INDONESIA)

LIST OF CONTENTS

ACKNOI{LEDGEMENTS
DECLARATION
SYNOPSIS
LIST OF CONTENTS
LIST OF TABLES
LIST OF FIGURES
LIST OF APPENDICES
ABBREVIATIONS USED IN THIS THESIS

CHAPTER ONE

CHAPTER TWO

: INTRODUCTION
1.1 Background of the Study
1.2 Aims of the Study
1.3 Outline of Study

1.3.1 Source of the Data
1.3.2 Study Area
1.3.3 Sampling Methods
1.3.4 Method of Analysìs

1.4 Outline of Thesis

THE THEORETICAL AND EMPIRICAL STUDIES
OF FARM MANAGEMENT FOR SI.{ALL HOLDINGS
2.1 Definition of Integrated Farm

Management
2.2 Def inition of the Sma'l I Ho'ldings
2.3 The Probìems of Small Holding in

Improving Output
2.4 The Roles of Integrated Farm

Management in Increasing the Small
Ho'lding's Output

Cost of Soil Cultivation
Ferti I i zers
Level of Farmer's Education
Crop Rotation
Importance of Rice as a Stap'le
Food Crop

: METHODOLOGY
4.1 The Number of Respondents
4.2 Sampling Methods

1

1

5
7
7
7
8
I
11

tl
iv
V
1X
x]'t
XVl
xvi i
XX

13

13
15

18

19

22
23
27
27

31

35
35
40

CHAPTER THREE : HYPOTHESES TO EXPLAIN FACTORS
INFLUENCING THE SMALL HOLDING'S OUTPUT 22
3.1
3.2
3.3
3.4
3.5

CHAPTER FOUR



CHAPTER FIVE

CHAPTER SIX

CHAPTER SEVEN

CHAPTER EIGHT

Res
The
The
Liv
The
rnp
5.8
5.8
5.8
5.8
5.8

5.4
5.5
5.6
5.7
5.8

X

THE RESULTS OF THE SURVEY
5.1 Sex and Age of Respondents
5.2 Family Members
5.3 The Educational Level of

pondents
Acti vi t,i es of Respondents
Farm Holdings

estock Possession
Farm Model

uts into Crop Production
.1 Harvesting Costs
.2 Soil Cultivatìon
.3 fnorganic Ferti 1 i zers
.4 Organic Fertilizer
.5 Seed Variety

5.9 Ef f i c'iency and Prof i tabi I i ty

ntroducti on
armers with Livestock
armers not having Livestock
egression Analysis
nalysis of Variance
.5.1 Input Differences for

Live Models

42
42
43

44
45
48
50
53
56
57
58
61
65
66
68

74
75
77
79
88

89

98
oo

102
105
110

118
119
120

122
123
124

126
128
132
134

TESTING HYPOTI{ESES ABOUT FACTORS
INFLUENCING THE S},IALL HOLDING'S OUTPUT 74
6.1 I
6.2 F
6.3 F
6.4 R
6.5 A

6

6.5.2
6.5.3
6.5.4
6.5.5

6.5.6

Soì I Cu'lti vati on eosts 90
Manure and Farming Models 92
Seeds and Crop Models 95
Summary of Results of
Different Crop Mode'ls 95
Educational Level 95

7.1 T
7.2 T
7.3 T
7.4 E

ANALYSIS OF EXPECTED PRICES AND GROSS
MARGINS

he Case of Corn
he Case of Soybean
he Case of Peanuts
xpected Gross Margins

MANURING
8.1 Passive and Active Manuring
8.2 The Characteristics of Manure
8=3 The Content of Nut.r ients in

Manure
Benefits of Manuring
The Money Value of Manure
The Relationship Between Distance
and Appl ication of Manure

8.7 The Manure Storage
8.8 Storage and Spread'ing Costs

8.8.1 Summary

8.4
8.5
8.6



8.9
8. 10
8.11
8. 12
8.13

Xi

Timing Problem of Manurjng
Soi I Structure Improvement
The Appl ication of Manure
Extra Benefits
Overv i ew

135
135
136
137
137

138
138
139
142
144
145

CHAPTER NINE

BIBLIOGRAPHY
APPENDICES

: I!,IPLICATIONS AND CONCLUSION
9.1 Introduction
9.2 Fi ndi ng
9.3 Pol icy Implications
9.4 Research Impl ications
9.5 Concl u.si ons



TABLE

1.1

3.1

3.2

3.3

3.4

1

4.2

4.3

4.4

4.5

5.1

Et

5.3

5.4

5.5

5.6

xii

LIST OF TABLES

The Number of Livestock in West Nusa
Tenggara

The Ability of Livestock to Cultivate
Land per Hectare

Recomendation for Food-Crop's Ferti 1 izer
in West Nusa Tenggara

Projection of Consumption of Se'lected
Food Commodities in Kg/CapiEa/year

The Total Food Consumption of Selected
Commodi ti es

Di stri cts and V i 'l 'l ages Surveyed i n Each
Reg i on

The Number of Farmers and Farm Areas in
the Selected Vi l'lages

The Number of Farmers Who Have and
Manage Both Irrigated Lowland and
Up'land j n the Sel ected Vi I I ages

Comparìson of Average Size Between Popu-
lation and Samp'led Farmers in Each Regency

The Number of Children

The Educationa'l Levels of Respondents

Farm Incomes of Farmers of Various Sizes

The Farm Holding (Irrigated Lowland)
of Respondents

PAGE

23

26

32

33

36

3

4

e',

The Number of Respondents in Each Region 40

The Number of Respondents by Age Group 42

The Farmer's Family (excluding the
Farmer )

38

39

43

44

45

47

48



5

5

5

7

I
o

xiii
The Farm Holding (Upland) of Respondents

The Average Farm Size

The Livestock Population in Lombok
(in 1s88)

The Number of Livestock Possessed

The Number of Farmer Respondents
for Each Farm Mode'l

The Cost of Inputs in Rupiah and ß of
Total Inputs

The Cost of Harvesting for Each Farm
Mode'l per Hectare

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

The Tota'l Costs of Soil Cultivation
for Each Farm Model per Hectare

The Amount and Value of Fertilizers
Used for Rice Crop, pêF Hectare, ÞêF
Year

The Amount and Va'lue of Fertilizers
Used for Secondary Food Crops
(Other Crops After Rice Crop), per
Hectare

The Amount and Value of Fertilizer
Used for Each Crop per Hectare
( Recommendati on )

The Amount of Manure Used for the
Secondary Food Crops

Mean Value of Total Inputs, OutPut
and Gross Margi n for Each Farm Model

Mean Value of Output, Inputs and Gross
Margin for Each Kind of Crop Rotation

The Efficiency of Each Farm Model

The Efficiency of Rice and Another
Crops

Correlation Matrix Between Each Variable
on lrrigated Lowland / Have Lìvestock

49

50

51

52

55

57

58

59

5. 10

5.11

5 .12

5. 13

5.14

5. 15

5. 16

5. 17

5. 18

5. 19

5.20

5.21

Ê, DD

5.23

60

61

63

64

66

68

69

72

72

6.1
75



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6. 10

6.11

7.1

7.2

7.3

7.4

7.5

7.6

XIV

Correlation Matrix Between Each Variable
on Upìand / Have Livestock

Correlation Matrix Between Each Variable
on I rri gated Lowl and,/Wi thout Li vestock

Correlation Matrix Between Each Variable
on Upìand / W¡thout Livestock

The Significance of Variables Between Crop
Model and Live-Model

The Different of Amount of Manure Between
Crop Model and Live Modet (ANOVA)

Mean of Manure Used per Hectare, per year

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

Mean of Input's Components per Hectare of
Each Crop Mode'l

The Relation Between Level of Education
and Gross Margin

The Rel ati onshi ps Between Educati ona'l Level
and Gross Margin (ANOVA)

Farmgate and Retai 1 Prjces of Corn
in Lombok, Period 1986-1990

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

Farmgate and Retai'l Prices of peanuts
in Lombok, Pêriod 1985-1990

Expected, Actual and Regression Estimate
Prices of Corn, Soybean and peanut.

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

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

Mean of Regression Estimate Gross Marg.in
per Hectare of Each Crop Model an Live
Model

77

78

79

90

ac

93

93

94

96

96

100

102

105

110

111

112

7.7

113



8.1

8.2

XV

The Nutrient Content of Manure

The Influence of Manure on Soybean Growth

122

123



FIGURE

1.1

3.1

5.1

5.2

7.1

-tc

7.3

7.4

7.5

7.6

7 7

7.8

8.1

Eff iciency of Each Type of Crop Rotat'ion 71

xvi

LIST OF FIGURES

Dìagram of Integrated Farming Systems

Diagram of Crop Rotation

The Educational Leveì of Farmer
Respondents

Farm-Gate, Retai I and Rea'l Farmgate
Prices of Corn, Period 1985-1990

Farm-Gate, Retail and Real Farmgate
Prices of Soybean, Period 1985-1990

Regression Estimate Price of Corn
in 199O

Regression Estimate Price of Soybean
in 199O

Farm-Gate, Retai I and Real Farmgate
Prices of Peanut, Period 1985-1990

Farm-Gate, Retail and Real Farmgate
Prices of Rice, Period 1985-1990

Regression Estimate Price of Peanuts
in 1990

Regress'ion Estimate Price of Rice
in 199O

PAGE

4

29

46

101

The Rel at,i on
Appl ication

ip Between Distance and
Manure

sh
of

103

104

104

106

107

108

108

127



Appendix 1

Appendix 2

Appendix 3

Append'i x 4

Appendix 5

Appendix 6

Appendix 7

Appendix I

Appendix 9

Appendìx 10

Appendix 1 1

LIST OF APPENDICES

Questionnaire of The Survey

The Amount of Manure Used in West,
Central and East Lombok

152

160

166

167

169

181

Farm-Gate, Retail and Rea'l F
Prìces of Rice, Corn, Peanut
Soybean, Period 1985-1990, i
West Nusa Tenggara, Indonesi

arm-Gafe
and

n Lombok
a

Analysis of Variance
The Relationship Between Output and
Input,Manure and Educational Level of
Farmers ( I rri gated Lowl and,/V{i th
Li vestock )

The Relationship Between Output and
Input,Manure and Educational Level of
Farmers ( I rri gated Lowl andlt{i th
Li vestock )

The Relationship Between Output and
Input,Manure and Educational Leve'l of
Farmers (Irrlgated Lowland
/Without Livestock)- ANOVA

The Relationship Between Output and
Soi 1 Cut ti vati on, Inorgani c Ferti f i zer,
Manure and Educati ona'l Level ( I rri gated
Lowìand / With Livestock) 171

The Relationship Between Output and
Input,Manure and Educational Level of
Farmers (Upland/With Llvestock)-ANOVA 175

The Relationship Between Output and
Input,Manure and Educationa'l Level of
Farmers (Upland/With Livestock) 177

The Relationship Between Output and Soil
Cultivatioh, Manure and Educational Level
( Upland /With Livestock) 179

The Relationship Between Output and
Input,Manure and Educational Level of
Farmers (Irrigated Lowland
,/t{i thout, Li vestock ) 1 83

The Re]ationship Between Output and Soil
Cu'lti vati on, Inorgani c Ferti I i zer, Manure

and Educational Level (Irrigated Lowland /
Without Livestock) 185

Appendix 12



Appendix 13

Appendix 14

Appendix 1 5

Appendix 16

Appendix 17

Appendix 18

Appendix 19

Appendix 20

Appendix 21

Appendix Zz

Appendix 29

Appendix 24

Appendix 25

Appendix 26

Appendix 27

Appendix 28

xvi i i

The Relationship Between Output and
Input,Manure and Educational Level
Farmers (Uptand/Without Livestock)
-ANOVA

of

189

: The Reìationship Between Out,put and
Input,Manure and Educational Level of
Farmers (Upland/Without Livestock) 191

: The Relationship Between Output and SoitCultivation, Manure and Educational Level( Upland /Without Livestock) 193

: Analysis of Labour for Soil Cultivation
Between Crop Model and Live Model 19S

: Anaìysis of Livestock for Soil Cultivation
Between Crop Model and Live Model 196

: Analysis of Seed's Va'lue per Hectare
Between Crop Model and Live Modet 197

: Analysis of planting per Hectare
Between Crop Model and Live Mode.l 19g

Analysis of Fertilizing per Hectare
Between Crop Model and Live Model 199

Analys'is of Weedìng per Hectare
Between Crop Model and Live Model 2O1

Analysis of pesticide per Hectare
Between Crop Model and Live Model ZOz

Analysis of Spraying per Hectare
Between Crop Model and Live Model ZO3

Analysis of Harvesting per Hectare
Between Crop Modet and Live Model ZO4

Analysìs of Total Inputs per Hectare
Between Crop Model and Live Model zOs

Analysìs of Outputs per Hectare
Between Crop Model and Live Mode.l 206

AnalySis of GfOS-s Marain ¡aF uaarara
Betwäen crop r¡ðãel ;;ã'r--iiã'M;;;i-'" zo7

Mean of Variables Each Crop Model andLive Modet ZO9

Analysis of Amount of Manure per Hectare
Between Crop Model and Live Model 217

Appendix 29



Appendix 30

Appendix 31

Appendix 32

Appendix 33

Appendix 34

Appendix 35

Appendix 36

Appendix 37

Append'ix 38

Appendìx 39

Appendix 40

Appendix 41

Analysìs of Actua'l Gross Margin per
Hectare Between Crop Model and Ljve
Model 219

Analysis of Observed Expected Gross Marg'in
per Hectare Between Crop Model and Live
Model 22A

X]X

Mean of Amount of Manure for Each
Crop Model and Live Model

Ana'lysis of Regression Estimate Gross
Marg'in per Hectare Between Crop Model
and Live Model

Mean of Actual, Observed Expected and
Regressìon Estimate Gross Margin -rrer
Hectare Each Crop Mode'l a-nd Live Model

Analysis of Actual Cutput per Hectare
Between Crcp Model and Live Model

218

221

,t,

224

Rna'lysìs of Observed Expected Output
per Hectare Between Crop Model and Live
Model 225

Ana'lysis of Regress'ion Estimate Output
per Hectare Between Crop Modej and Live
Model 226

Mean of Actual, Observed Expected and
Regressìon Estimate Output per
Hectare Each Crop Model and L'ive Model 227

Re I at'i onsh i p Between Educat i ona I Leve'l
and Gross Marg'in per Hectare ?29

Mean of Actual Gross Margìn per Hectare
Each Leve'l of Education of Farmer 230

Total Areas of Rice, Corn, Soybeans and
Peanuts , West I'lusa Tenggara Prov i nce ,

Period 1 984-1 990 231

¡



IROUT HA

IRINP HA.

ICLAB HA

ICLS HA

I FERT HA.

TWAST HA

EDC 1

UPOUT HA

UPINP H,A

UCLAB HA

UCLS HA

UFERT HA

UWAST HA

SCLABHA :

COSCLBHA :

SCLSHA :

COSCLSHA :

SEEDHA 2

PLANLBHA :

COPLANHA. :

FERTHA :

WASTEHA :

FERTLBHA :

COFERTHA :

ABBREVIATIONS USED IN THIS THESIS

Outputs of Irrigated Lor.rland (sawah) per
Hectare, pêr Year
Tota'l Inputs of Irrigated Lor.¡'land (Sawah) per
Hectare, ÞêF Year
The Amount of Labour used in Soi]
Cultivatjon of Irrìgated Lowland (Sawah) per
Hectare, ÞêF Year
The Number of Ljvestock (Cattle) used in
Soi 1 Cu I t'ivati on of I rrì gated Lot¡l and ( Sar.lah )per Hectare, pêF Year
The Amount of Inorganic Fertilizer used for
Food Crops on lrrigated Lowland (Sawah) per
Year, ÞêF Hectare
The Amount of Manure (Vlaste) used for Food
Crops on Irrigated Lowland (Sawah) per year,
per Hectare
The Educationa'l Level of Farmers
Outputs of Upland (Lahan Kering) per Hectare,per Year
Tota'l I nputs of Up'l and ( Lahan Ke r i ng ) pe r
Hectare, ÞêF Year
The Amount of Labour Used 'in Soil
Cultivation of Upland (Lahan Kering) per
Hectare, ÞêF Year
The Number of Livestock (Cattle) Used in
Sojl Cultiovation of Upland (Lahan Ker.ing),
per Hectare, per Year
The Amount of Inorganìc Fertilizers Used for
Food Crops on Upìand (Lahan Kering), per
Hectare, Þêt Year
The Amount of Waste (Manure) Used for Food
Crops on Upland (Lahan Kering), per Hectare,
per Year
The Amount of Labour Used i n Soi'l
Cultivation per Hectare, per year
Costs of Soil Cultivation Using Labour per
Hectare, pêF Year
The Number of Livestock (Cattle) Used in
Soi ì Cu'l t i vati on per Hectare , per year
Cost,s of Soì I Cu'ltivation Using Livestock(Catt'le) per Hectare, per Year
The Value of Seede per Hectare,, pêr year
The Amount of Labour in P'lanting per
Hectare, ÞêF Year
Costs of Planting per Hectare, per year
The Value of Inorgani c Ferti 'l i zers per
Hectarer Þêl Year
THe Value of Manure per Hectare, Þêr year
The Amount of Labour in Fertilizing per
Hectare, ÞêF Year
Costs of Fertilìzing per Hectare, per year



WEEDLBHA

COWEEDHA

PESTICHA
SPRALBHA

COSPRAHA
COHARVHA
IRRINPHA

IROUTHA

GROSSMHA :

coscLTOT :

EFFICNCY

XXI

The Amount of Labour in Weeding per Hectare,
per Year
Costs of Weedìng per Hectare, per Year

The Value of Pesticides per Hectare, per Year
The Amount of Labour Used in Spraying per
Hectare, Þêtr Year
Costs of Spraying per Hectare, perr Year
Costs of Harvesting per Hectare,pêt Year
Total Inputs in Irrigated Lowland (Sawah) per
Hectare, ÞêF Year
Output of lrrigated Lowland (Sawah) per
Hectare, pêtr Year
Total Gross Margin per Hectare per Year
Total Costs of Soil Cultivation per Hectare,
per Year
Eff i ci ency




