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Abstract 

One or the ways to increase income among fish farmers in Tasikmalaya District in the south
ern part or Java Island in Indonesia is the adoption of an integrated fish-chicken farming system 
known locally as longyam. The management of longyam is generally based on tradition, past ex

perience and comparison with neighbors. The study examines the efficiency or the present man
agement system and compares it with an optimal system generated by linear programming. The 
optimaJ solutions can substantially increase total net revenue. To achieve this, extension efforts 
should be intensified to introduce new technology, and manageriaJ practices improved to increase 

productivity. Although increased income can also be achieved by expanding the land area, this 
alternative is not possible due to serious limitations of land availability. 
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The only activities considered in the LP model are those which can be 
completed within the planning period. Since layers have the longest production 
cycle (21 months), this was considered as the planning period of the LP model. 
An enterprise which was stocked at different tiimes in the planning period was 
treated as a different activity. 

REAL ACTIVITIES 

The production cycle of each fish species is 3 months, including the time 
taken for pond preparation (about 2 weeks). Hence within the planning period, 
longyam farmers are expected to have seven production cycles or seven activi
ties for each species of fish. The fingerling purchase price and the selling price 
of each of the cultured species in the system are given in Table I. 

Table 1. The purchase price or fingerlings and the selling price of the fish at harvest (in 
Rp per kg). 

Species of fish 

Mas (Cyprinus carpio) 
Nilem (Osteochilus hasselti) 
Tawes (Puntius gonionotus) 
Tambakan (Helostoma temmnicky) 
Nila (Oreochromis niloticus) 

Purchase price 
of fingerlings 

2,500 (3-5 cm) 
1,500 
2,000 
1,500 
1,200 

Selling price of 
fish at harvest 

2,000 (50-80 g) 
1,200 
1,500 
1,200 
1,000 

The production cycle for each batch of broilers is 2 months. Thus, within 
the planning period, farmers are expected to stock 10 batches of broilers. 
Broiler day-old chicks (DOCs) are bought at an average price of Rp 500. At the 
end of the production cycle, broilers weighing I .4-1.6 kg are sold at an average 
price of Rp 1,800 per kg. For layers, eggs are produced from the fifth to the 21st 
month. During the egg laying period, each bird produces on average 270 eggs 
which are then sold at an average price of Rp 1,600 per kg (1 kg = 16 eggs). 
Unproductive birds weighing 1.6-2.0 kg are sold at an average price of Rp 1,400 
per kg. Layer DOCs are bought at an average price of Rp 700. 

Cockerels or male birds are raised for 40-42 d. As in the case of broilers, 
cockerels were programmed for 2 months for each production cycle, including 
the time required to prepare the chicken shed. There were 10 batches of cock
erels within the planning period and therefore 10 activities of cockerels were 
entered into the LP model. The average price of cockerel DOCs is Rp 250. At 
harvest when their average weight reaches 0.7-0.8 kg, cockerels sell for Rp 
1,800 per kg. 

DISPOSAL ACl1VITIES 

Hired labor supplements family labor for each month in the planning pe
riod. Hence there are 21 hired labor activities in the LP matrix. Hired laborers 
work 5 h a day at a rate of Rp 1,500 per day. 

There are three sources of borrowed capital, namely, friends/relatives, co
operatives and banks. The cost of borrowed capital varies from as high as 20% 
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The opportunity for acquiring more land for fishponds through purchase is 
limited. Therefore, land available for longyam culture is assumed fixed. In deter

mining the land constraint, instead of using the size of ponds, the maximum 
weight of the total number of fingerlings that can be stocked in each culture 
period (carrying capacity) is used. There are altogether seven land constraints 

in the model, as there are seven batches of fish than can be stocked within the 
planning period. 

On the average, farmer's own capital available in the first month of the 

planning period is Rp 500,000, 1,000,000 and 1,200 for small, medium and large 
farms, respectively. On the other hand, a sum of Rp 1,000,000 each can be bor
rowed from friends/relatives and cooperatives. Credit from banks amounting to 
Rp 15,000,000 is also used. 

Family labor provides 25 man-days for the second and 14th months and 26 
man-days for other months within the planning period. Labor requirements for 
the different activities was computed on a per-month basis, hence there are 21 
labor restrictions in the LP matrix. 

The main fish species cultured in longyam are mas and nilem. Fish farm
ers stock approximately 45% mas and 30% nilem. The remaining 25% comprise 
the other three species. The respective proportion of mas and nilem in the 
polyculture are treated as the maximum stocking constraints. Thus there are 
seven production restrictions for mas and nilem. 

A chicken shed is constructed over the ponds, hence the chicken enter
prise does not compete with fish over the use of available land. Nevertheless 
the size of the shed must allow sufficient sunlight to illuminate the pond water 
for photosynthesis. Two systems of chicken sheds, i.e., battery and litter, are 
erected over the ponds to allow combinations of different chicken enterprises. 

The size of the shed is determined by the maximum number of broilers and 
cockerels (for litter) and layers (for battery) that can be stocked per raising 
period. Since there are IO batches of broilers and cockerels within the planning 
period, there are 10 restrictions on the size of the chicken shed for the litter 
system. The restriction for the battery system is one since only one batch of 
layers is stocked during the planning period. 

In total there are 7 land restrictions, 21 working capital restrictions, 3 bor
rowed capital restrictions, 21 labor restrictions, 10 litter shed system restrictions, 
and I battery shed system restriction. 

17te Aggregated Model 

Mathematically the LP model can be explained as follows: 

Max 
s.t.

and

where 

X= 

Z = C'X 

AX s. B 
X>O

C = [c1 ........... cl00) 
x, 
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The variables are defined as: 
X1 to Xss = real activities 
Xs7 

to X,7 = hired labor activities 
X78 

to �7 
= cash transfer activities, and 

�8 
to X100 = borrowed capital activities 

C1 to C100 = the corresponding net revenue vector or cost vector, 
and 

b
l 

B; =

bn 

Where: 
b1 to b77 

b
8 

to b
28 

b
29 

to b31 

b
32 

to bs2 
b53 to bs2 

= 

= 

= 

= 

= 

land constraints in terms of the maximum weight of 
fingerlings that can be stocked ( carrying capacity) for 
each culture period; 
working capital restrictions; 
restrictions on borrowed capital from friends/relatives, 
cooperatives and banks; 
monthly labor restrictions; 
maximum number of broilers and/or cockerels that 
can be raised; 

b63 = maximum number of layers that can be raised; 
b

64 
to b

70 
= restrictions on production of mas; 

b71 to b77 = restrictions on production of nilem; and 
A;i is the matrix of input-output coefficients. 

Comparison Between Existing Practices and the Optimal Plan 

The enterprise mix and net revenues of the existing practices and of the 
optimal plans for the three farm categories (small, medium and large) are pre
sented in Table 3. The optimal plan suggests that small farms culture 20 kg 
mas, 13.5 kg nilem and 11.5 kg tambakan for each production period. Through 
this polyculture, farmers can earn a net revenue of Rp 1,253,322 which is 4.6%

higher than the existing practice. 
Under the existing practice, each farmer in the survey area undertakes only 

one kind of chicken enterprise; whereas the optimal plan recommends that all 
three chicken enterprises be undertaken to improve net revenue per planning 
period by as much as 20% using less operating capital. As shown in Table 3, the 
average borrowed captial declined by 54.0%.

Under the optimal plan, farmers of medium farms can increase net rev
enue by 24.0% through fish polyculture (Table 3). The optimal plan also shows 
that, if layers and broilers were raised throughout the planning period, and 
cockerels only in the first and second periods of production, altogether this 
would generate a net revenue of Rp 9,405,225 which is higher than that gener-
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Table 3. Continuation. 

Small farms Medium farms Large farms 
Item 

Existing Optimal Existing Optimal Existing Optimal 
practice plan practice plan practice plan 

BroilerlO 750.0 200.0 1,200.0 1,500.0 1,130.0 3,200.0 
Layer 430.0 238.0 600.0 300.0 870.0 640.0 
Cockerell 1,050.0 18.0 1,350.0 486.0 1,170.0 783.0 
Cockerel2 1,050.0 1,350.0 62.0 1,170.0 
Cockerel3 1,050.0 1,350.0 1,170.0 76.0 
Cockerel4 1,050.0 1,350.0 1,170.0 
Cocke re IS 1,050.0 1,350.0 1,170.0 
Cockerel6 1,050.0 1,350.0 1,170.0 
Cockerel7 1,050.0 1,350.0 1,170.0 
Cockerel8 1,050.0 1,350.0 1,170.0 
Cockerel9 1,050.0 1,350.0 1,170.0 
Cockerel IO 1,050.0 1,350.0 1,170.0 

Owned 500,000.0 500,000.0 1,000,000.0 1,000,000.0 1,200,000.0 1,200,000.0 
capital (Rp) 

Borrowed 
capital (Rp) 

Friends/ 700,000.0 
relatives 

Cooperative 875,000.0 1,000,000.0 1,000,000.0 1,000,000.0 1,000,000.0 
Bank 3,260,000.0 1,223,190.0 4,443,750.0 2,011,918.0 5,325,000.0 7,607,554.0 

Total 4,835,000.0 2,223, 190.0 5,443,750.0 3,011,918.0 5,325,000.0 8,607,554.0 

Hired labor 164.8 437.1 1,419.4 
(man-days) 

Fish cum 14.0 105.5 136.6 
broiler 

Fish cum 14.0 97.6 284.7 
layer 

Fish cum 14.0 105.5 136.6 
cockerel 

Net revenue2 of 1,198,400.0 1,253,322.0 1,663,816.0 2,062,845.0 3,971,191.0 4,288,623.0 
fish culture (Rp) 

Net revenue of 5,907,210.0 9,405,226.0 17,389,747.0 
Iongyam (Rp) 

Fish cum 4,149,650.0 6,808,216.0 �.394,011.0 
broiler 

Fish cum 4,707,114.0 6,649,996.0 10,973,386.0 
layer 

Fish cum 3,858,050.0 5,875,816.0 6,980,701.0 
cockerel 

1 Under the existing practice, farmers in the survey area raise only one kind of chicken. Under the
optimal pattern, farmers have an opportunity to raise three kinds of chicken. 

2 Net revenue = gross revenue - total variable costs 

For fish culture in large farms, there is a net gain of about 8% if farmers 
switch to the optimal plan from the existing practice. Although the net revenue 
from fish ct\llure as a subsystem of longyam can be improved only marginally, 
longyam as a total system under the optimal plan generates a substantially 
higher net revenue. The rate of increase in total net revenues varies from 58.5% 




