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9. Impact of Rice-Fish Culture
It is the impact of rice-fi sh that ultimately should 
determine whether this is a worthwhile endeavor 
for rice farmers. The impact of rice-fi sh culture can 
be measured in many ways, but this section will 
focus on the direct economic impact followed by 
its impact on household nutrition, public health 
and its role in poverty alleviation. Environmental 
issues then follow.

9.1 Economics of Production

9.1.2 The “bottom line”

In order to assess whether raising fi sh in the rice 
fi eld is really worth the extra effort, available 
comparative cost and returns fi gures for rice-fi sh 
and rice-only farming were examined. Specifi cally 
considered are only those cases where both 
fi gures were obtained within the same locality 
during the same period of time. Many of the 
papers available do have some cost and returns 
fi gures for the rice-fi sh operation, but usually lack 
the fi gures for rice only. These are not included in 
this analysis. As can be seen in Tables 14 and 15, 
the percentage differences in the net returns vary 
widely from one country to another and from one 
year and one place to another within the same 
country (Yu et al. 1995). However, by and large, 
the presence of fi sh had the effect of increasing 
the net returns.

In Bangladesh the net returns from rice-fi sh 
was over 50% greater than that from rice 
monoculture. The higher net returns were 
probably due to the lower mean costs of rice 
cultivation and higher rice yields in addition to 
the fi sh yield from integrated farms (Gupta et al. 
1998). In China, the increase varied from 45 to 
270%. Growing fi sh was almost three times more 
profi table than rice alone (Yan et al. 1995a). Lin 
et al. (1995) related the economic benefi ts of 
rice-fi sh farming to an increase in rice yields and 
savings in labor and material inputs. Rice yields 
in rice–fi sh culture were 8% higher, labor input 
19% lower, and material costs were 7% lower 
(savings in the cost of controlling diseases and 
pests). Additionally, fi sh production increased 
the net income.

18 Thongpan et al. (1992) noted that during the dry season of 1985, rice-fi sh culture had higher returns than rice monoculture, which unfortunately was 
not presented in detail in the paper. Subsequently, two other farms showed higher profi tability in the rice-fi sh culture during the rainy season of 1985.

Indonesian fi gures show that having two crops 
of rice-fi sh and using the rice fi eld for a short 
intermediate crop or penyelang of fi sh has a 
116% higher return than having two crops of 
rice and leaving the rice fi eld fallow for two 
months or so. Purba (1998) concluded that 
the rice-fi sh system is a profi table technology 
and that its adoption is likely to increase farm 
household income, labor absorption, and better 
liquidity.

In the Philippines, rice-fi sh farms yielded a 27% 
higher net return with fi sh compared to a single 
crop of rice (Sevilleja 1992). In addition, it has 
been demonstrated that it is possible to achieve a 
three-fold increase in profi tability of rice farming 
by culturing fi sh as well as rice (Fermin 1992; 
Israel et al. 1994).

Thailand, in contrast to previously mentioned 
countries, showed lower net returns in the rice-
fi sh fi elds than in the rice-only fi elds. The Thai 
fi gures indicate that profi tability in the rice-fi sh 
fi elds was only 80% that of rice monoculture. 
Thongpan et al. (1992) attributed this to the 
high initial investment in rice-fi sh culture.18

A survey of 76 farms in the Mekong Delta of 
Vietnam (Rothuis et al. 1998a) showed a 16% 
lower rice yield and a 20% lower overall net 
return in farms that allocated part of their area to 
rice-fi sh culture. Mai et al. (1992) reported that 
from three farms in the Mekong Delta, the net 
returns from the rice fi elds with unfed shrimps 
was 52% higher than that of rice monoculture 
and 176% higher in the rice fi elds where shrimps 
were fed with rice bran and decomposing 
animals.

9.1.2 Input analysis

An analysis of what inputs are needed is of 
importance considering that high input costs 
will exclude the poorer sections of rural areas. 
Detailed cost and returns of rice monoculture 
with the rice-fi sh system are available for 
Bangladesh, Indonesia, the Philippines and 
Vietnam.
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Except for Indonesia, all the other cases 
consistently showed an increase in the overall 
labor requirement when fi sh are raised in the rice 
fi eld, with the amount of increase varying from 
only 10% to as high as 234%. This was mainly 
due to the need to prepare the rice fi eld for fi sh 
stocking as well as for fi sh harvesting. However, 
in some specifi c activities connected with the rice 
crop such as fertilizing, weeding and pesticide 
applications, the presence of fi sh actually lessened 
the labor required. Again the amount varies from 
activity to activity and from one area to another as 
shown in Table 16.

In terms of fertilizer expense Bangladesh, 
Indonesia and the Philippines showed from 4% 
to 14% lower fertilizer costs in rice-fi sh fi elds, 
while Vietnamese fi gures indicate a 96% increase. 
The same countries showed signifi cantly lower 
costs of chemical pesticides in rice-fi sh farms (44-
86%). However, in Vietnam pesticide applications 
were higher in homesteads practicing rice-fi sh 
farm.

9.2 Benefits to Communities

9.2.1 Improved income status of 
farmers

The immediate benefi ciaries of the production 
of fi sh and often improved rice yield in rice-
fi sh farming are the farmers who adopt the 
technology. Although it seems obvious, Ruddle 
and Prein (1998) have pointedly stated, “the 
existence of such a relationship has not been 
demonstrated unequivocally.” However, the fact 
that many farmers in different countries continue 
to practice it year after year, even without any 
government program, would seem to be proof 
enough of the benefi ts derived from this type of 
rice farming.

Models developed using linear programming 
techniques on a 2.3 ha farm in Guimba, Nueva 
Ecija, Philippines, show that the adoption of 
rice-fi sh farming technology can generate an 
additional 23% more farm income by raising 

Rice+Fish System, Year, Period, (Source)
Rice+Fish Rice Only

% More or (Less)
Amount Total Amount Total

BANGLADESH

Ditch/Sump, boro (dry) 1994, (Gupta et al. 1998)a

 Rice Income
 Fish Income
 Rice Expenses
 Fish Expenses

749
195
(302)
(72)

690

(326)

8.5%

(7.4%)

Net Returns 570 364 56.6%

Ditch/Sump, aman (wet) 1993, (Gupta et al. 1998)a

 Rice Income
 Fish Income
 Rice Expenses
 Fish Expenses

464
183
(121)
(31)

444

(137)

4.5%

(11.6%)

Net Returns 495 307 61.2%

CHINA

WRDG Grow-out 1987, one crop (Yan et al. 1995)b

 Rice Income
 Fish Income
 Rice Expenses
 Fish Expenses

559
864
(131)
(202)

562

(158)

(0.9%)

(17.1%)

Net Returns 1 090 404 169.8%

Unsp. Grow-out 1988, one crop, (Lin et al. 1995)

Net Returnsb 588 405 45.2%

Table 14. Summary of cost and returns from rice+fish and rice-only culture, Bangladesh and China.  All figures in USD·ha-1·crop-1 or USD·ha-1·yr-1 
as indicated and are rounded to the nearest unit.  The last column compares rice+fish against rice only farming in terms of income from rice 
only, expenses incurred for rice and the net returns.

LEGEND: WRDG –Wide Ridge
a) Original figures in Bangladesh Taka (BDT), converted to USD at the 1994 rate of USD1.00=BDT39.00. Gross rice income not given but was derived using net 
benefit from rice and rice expenses.
b) Original figures in Chinese Yuan (CNY), converted to USD at the 1987-88 rate of USD1.00=CNY3.72.
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LEGEND:  BW/DWR –Brackishwater Deep Water Rice
a) Extrapolated to 1 ha from weighted average of 6 farms of 0.35-1.0 ha for rice-rice-fallow and 0.5 -1.5 ha for minapadi-minapadi-fi sh.
b) Original fi gures in Philippine Peso (PHP),  converted to USD at 1991 rate of USD1.00= PHP27.48.
c) Original fi gures in Vietnam Dong (VND), converted to USD1.00=VND11 000 as given by authors .
d) Even farmers not adopting rice-fi sh farming maintained a small fi shpond accounting for the fi sh.

Rice+Fish System, Year, Period, (Source)
Rice+Fish Rice Only

% More or (Less)
Amount Total Amount Total

INDONESIA

Minapadi-Minapadi-Fish vs Rice-Rice-Fallow 1988, 
one year, (Yunus et al. 1992)a

 Rice Income
 Fish Income
 Rice Expenses
 Fish Expenses

1 518
490
(621)
(122)

1663

770

(8.7%)

(19.4%)

Net Returns 1244 576 116.0%

PHILIPPINES

Trench 1986, one crop, (Sevilleja 1992)

 Rice Income
 Fish Income
 Total Expenses

674
126
(506)

700
-
(469)

(3.7%)

7.9%

Net Returns 294 231 27.3%

Trench 1986, one crop, (Sevilleja 1992)

 Rice Income
 Fish Income (incl. own consumption)
 Rice Expenses
 Fish Expenses

1098
607
(322)
(242)

757

(390)

45.0%

(17.4%)

Net Returns 1141 367 210.9%

Pond Refuge 1991-92, one year, (Israel et al. 1994)b

 Rice Income
 Fish Income (incl. own consumption)
 Total Expenses

2077
1126
(1860)

1579

(1143)

31.5%

62.7%

Net Returns 1343 436 208.0%

THAILAND

Unspec. 1984-85, one year, (Thongpan et al. 1992)

Net Returns 121 160 (24.4%)

VIETNAM

BW/DWR. 1988, one year, (Mai et al. 1992)

Net Returns from Rice Monoculture
Net Returns from Rice and Shrimps: fed
Net Returns from Rice and Shrimps: not fed

105
58

38
176.3%
(34.9%)

Ricefi eld w/homestead, pond and dike (Rothuis et 
al. 1998)c

 Rice Income
 Fish Income
 Income from homestead and dike
 Rice Variable Expenses
 Fish Variable Expenses
 Homestead/dike variable expenses
 Total farm fi xed cost 

888
89
175
(544)
(66)
(98)
(176)

1060
6d

119
(600)
(3)
(91)
(157)

(16.2%)
1383.3%
47.1%
(9.3%)
2100.0%
7.7%
12.1%

Net Returns 268 334 (19.8)

Table 15. Summary of cost and returns from rice+fish and rice-only culture, selected Southeast Asian countries.  All figures in USD·ha-1·crop-1 
or USD·ha-1·yr-1 as indicated and are rounded to the nearest unit. 
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 Bangladesh 1994a

(Gupta et al. 1998)
Indonesia 1988
(Yunus et al. 1992)

 Philippines,1991-92,
(based on Israel et al 1994)c

Vietnam 1994-95e

(Rothuis et al. 1998)

Rice +
Fish

Rice 
Only

% 
more 
(less)

Rice +
Fish

Rice 
Only

% 
more 
(less)

Rice +
Fish

Rice 
Only

% 
more 
(less)

Rice +
Fish

Rice 
Only

% 
more 
(less)

GROSS RETURNS 943.56 689.77 36.8% 2 087.54  1 663.02 25.5% 3 202.70 1 579.37 102.8% 1 152.55 1 186.00 (2.8%)

 Rice 748.59 689.77 8.5% 1 518.24  1 663.02 (8.7%) 2 077.03 1 579.37 31.5% 888.45 1 060.18 (16.2%)

 Fish 194.97b 569.30 1 125.67 89.00        6.45 1,28.9%

 Others     175         119 46.7%

COSTS 374.4 325.7 15.0%
       

743.55 
    770.21 (3.5%) 1 701.17 1 095.20 55.3%

 Labor 158.28 153.34 3.2% 449.11     528.72 (15.1%) 720.93 404.57 94.3% 299.80 261.28 14.7%

 Dikes, Refuge 
 & Repairs

13.92      43.87          7.79 463.5%

 Land 
 Preperation

35.90 35.44 1.3% 54.18      90.65 (40.2%)       93.28 93.28 0.0%

 Seeding 
 (Pulling/
 Handling)

    7.01        9.53 (26.4%)       27.97  27.08 3.3%

 Transplanting 32.13 32.49 (1.1%) 31.92      40.79 (21.8%) 77.98d 54.20d 43.9%

 Fertilizing 5.78      11.20 (48.4%) 14.71d 13.64d 7.8%

 Pest 
 eradication

10.31      20.30 (49.2%)            -                -   

 Weeding 23.00 32.54 (29.3%)    12.88      18.75 (31.3%)            -                -   

 Rice 
 Harvesting

53.33  52.87 0.9% 303.37     337.49 (10.1%) 251.68 208.58 20.7%

 Stocking    1.48        3.74 

 Feeding, other 
 fi sh tanks 

  16.27       34.45 

 Fish 
 Harvesting

    5.93 173.24 

Irrigation & Water 
Management

    6.85 158.36    48.02 229.8%   63.17       36.00 75.5%

Inputs    218.48     156.89 39.3% 607.76    421.20 44.3%

 Rice Seed 17.05 19.23 (11.3%)  18.76      17.57 6.8%       93.19    95.61 (2.5%)    72.97       66.63 9.5%

 Fertilizer 60.31 70.38 (14.3%)   86.53      90.22 (4.1%) 149.32  164.87 (9.4%)  197.02     100.34 96.4%

 Chemicals 0.97  7.10 (86.3%) 27.19      49.11 (44.6%)       15.11 53.45 (71.7%)   33.09       14.44 129.1%

 Fingerlings 44.08            -   78.47 
    

120.09 
         

45.66 
           -   

 Feeds     7.21         -       7.53       56.73 
         

23.87 
           -   

 Fuel 173.32 107.27 61.6%

 Fixed Costs 79.62 75.62 5.3%  75.95      84.60 372.49 269.43

NET RETURNS 569.21 364.10 56.3% 1 343.99     892.81 50.5% 1 343.16 436.14 208.0%

a) Dry season (boro) crop. Original currency in Bangladesh taka (BDT), converted at USD1.00 = BDT 39.  
b) Fish yield does not include wild fi sh.
c) Constructed using farm by farm data from Israel et al (1994), original currency in Philippine Peso (PHP) converted at the 1991 rate of USD1.00 = PHP27.48
d) Transplanting includes labor for weeding and fertilizing includes labor for pesticide application.
e) One-year operation of one-hectare farm w/ rice fi eld, homestead, dike and pond based on double rice crop and one fi sh crop.  The data entered in this table 
is not complete and do not add up as they do for the other countries since the manner of presentation in the original paper did not lend itself to reformatting.  
Original fi gures were in Vietnamese dong (VND) and were converted at the rate of USD1=VND11 000.  The difference between the gross returns is reported to be 
not statistically signifi cant.

Table 16.  Relative cost of labor and material inputs in rice+fish culture and rice only culture.
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fi sh as well in 0.5 ha. This increases to 91% if 
the entire 2.3 ha area is stocked with fi sh, even 
if rice production remains constant and farm 
requirements for cash and labor increased by 
22% and 17%, respectively (Ahmed et al. 1992). 

One indication that fi sh farming in rice fi elds 
must be satisfactory (economically or otherwise) 
from the farmers’ perspective is that in many 
cases farmers on their own continue or even 
expand the extent of their rice-fi sh farms after 
having tried the technology. For example, 
Zambian farmers wanted to continue with rice-
fi sh farming although researchers had found it to 
be uneconomical (Nilsson and Blariaux 1994). 
In Northeast Thailand, the total rice fi eld area 
stocked with fi sh increased each year from 1985 
to 1987 in spite of a dismal showing the fi rst 
year (Thongpan et al. 1992). It has been pointed 
out that nutritional benefi ts and lowered risk of 
production may provide strong motivation for 
rice farmers to diversify and that rice-fi sh farming 
can be “profi table” in many ways including from 
social, environmental, or ecological point of 
views (Halwart 1999).

9.2.2 Improved nutrition

One benefi t that is often assumed, but never 
supported by solid evidence, is that farmers who 
culture fi sh in their rice fi elds have improved 
nutrition. Villadolid and Acosta (1954) and 
Coche (1967) and other writers postulated 
that fi sh could prevent protein defi ciency and 
contribute to the improved socioeconomic 
welfare of populations. Yet in the case of rice-
fi sh farming there are no fi gures available as to 
how much the caloric and protein intake or the 
per caput fi sh consumption of farmer families 
have been increased by the availability of fi sh 
once these are grown in their own rice fi elds. For 
example, it is estimated that home consumption 
accounts for 35% of the production in Northeast 
Thailand, but no absolute fi gure was given 
(Mackay 1992). To complicate the matter, direct 
consumption of the animals cultivated depends a 
great deal on the market value of the product and 
the economic status of the farmer.

In the Philippines, and most likely elsewhere, 
farmers may be less inclined to have the 
“additional burden” of raising fi sh if its main 
purpose is to improve their own nutrition. 
Farmers will likely culture fi sh if they believe they 
can earn extra cash out of it beyond what they are 
already earning from rice. Horstkotte-Wesseler 

(1999) found no reduction in food expenses 
in households practicing rice-fi sh culture as 
all fi sh of marketable size produced were sold 
and none consumed in the household. Income 
augmentation was the most frequent reason 
provided for engaging in rice-fi sh, additional 
food only ranked third (Saturno 1994). In 
Bangladesh, it was pointed out that extra income 
was the most appreciated benefi t from growing 
fi sh (70%) followed by “increased food for the 
family” (59%) (Gupta et al. 1998).

Improvements of a farming household’s nutrition 
as a result of culturing fi sh in the rice fi elds may 
just be an incidental and perhaps even indirect 
effect, such as being able to buy meat or chicken 
as a result of the extra cash earned from fi sh. The 
main benefi t of rice-fi sh farming is often seen as 
providing an opportunity to earn cash.

Improvement in the local community’s nutrition 
has been cited as one of the benefi ts of rice-fi sh 
farming. With greater availability of fi sh, the local 
population of a rice farming community will have 
easy access to fi sh at affordable prices. However, in 
a free market the farmer may opt to sell the fi sh to 
a trader at a higher price than what the neighbors 
can afford. The trader in turn may opt to bring 
the fi sh to the nearest urban center where prices 
are higher. This is a common situation in most 
fi shing communities in the Philippines where fi sh 
can be diffi cult to fi nd in the local market having 
been siphoned off to the cities.

Nevertheless, particularly in more remote areas 
and where the mixed forms of capture and culture 
are prevalent, it is estimated that fi sh and other 
aquatic organisms from rice fi elds provide a very 
important component of the daily diet, hence 
also the term “rice-fi sh societies” (Demaine and 
Halwart 2001). The nutritional contribution 
extends from micronutrients and proteins to 
essential fatty acids that are needed for visual 
and brain development. Recognizing this, the 20th 
Session of the International Rice Commission 
recommended its member countries to pay 
increased attention to the nutritional value of fi sh 
and other aquatic organisms from rice fi elds (FAO 
2002; Halwart 2003a). A recent FAO/IUCN study 
in Lao PDR confi rms the urgent need for further 
focus on this issue (Meusch et al. 2003).

9.2.3 Public health

There are two public health vectors against which 
fi sh have been employed: mosquitoes and snails. 
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Mosquitoes are known carriers of malaria and 
dengue fever. Certain species of freshwater snails 
serve as hosts to trematodes (Schistosoma spp.) 
that cause schistosomiasis should it enter the 
human bloodstream. A third aspect is that rice-
fi sh culture may reduce the use of agricultural 
chemicals that pose a health hazard to humans. 
In some areas, where there is a tradition of using 
nightsoil and/or there is a lack of latrines, human 
infections with fi sh borne trematodes may be an 
issue when fi sh from rice fi elds are eaten raw or 
semi-preserved.

Field surveys in China indicate that mosquito 
larvae densities in rice fi elds with fi sh were only 
12 000·ha-1 as against 36 000·ha-1 in rice fi elds 
without fi sh (Wang and Ni 1995). In other 
studies mosquito larvae were observed in only 
one of nine rice fi elds stocked with fi sh, being 
completely absent in the other eight, whereas 
in other rice fi elds not stocked with fi sh, the 
density of mosquito larvae ranged from 32 000 to 
128 000·ha-1. In Indonesia, fi sh were found to be 
even more effective in controlling mosquitoes than 
DDT. After fi ve years of fi sh culture in rice fi elds, 
malaria cases decreased from 16.5% to 0.2% in a 
highly endemic area for malaria (Nalim 1994). In 
a control area using DDT the malaria prevalence 
remained steady at 3.4% during the same period.

The effect of fi sh on the schistosoma-carrying 
snails is less clear. As reviewed by Coche (1967) 
fi sh were tested in the past for that purpose 
in many parts of Africa where schistosoma 
was endemic. At an experimental level, good 
results were obtained when the Louisiana red 
swamp crayfi sh was introduced into small rain-
fi lled quarry pits to control the schistosome-
transmitting Biomphalaria and Bulinus snails 
in Kenya. Later work on fi sh as snail predators 
has focused more on the golden apple snail as 
was discussed in the section on rice pests, and 
for which purpose it has been found effective 
(Halwart 1994a; Halwart et al. 1998; Hendarsih 
et al. 1994; FAO 1998). In countries such as 
China, black carp (Mylopharyngodon piceus) is 
used to control snails that are intermediate 
hosts in parasite transmission. In Katanga, the 
majority of snails in rice fi elds were controlled 
by Haplochromis mellandi and Tilapia melanopleura 
stocked at 200 fi sh·ha-1 and 300 fi sh·ha-1, 
respectively. Halwart (2001) concludes that well-
maintained aquaculture operations contribute, 
often signifi cantly, to the control of insects and 
snails of agricultural and medical importance, and 
that integrated management programes should be 

pursued to keep vectors and pests at levels where 
they do not cause signifi cant problems.

Often overlooked is the fact that fi sh in the 
rice fi elds can reduce the use of chemical 
pesticides. Despite the fact that some pesticides 
are considered safe to use in rice-fi sh farming 
due to their low toxicity, low tendency to bio-
accumulation, and short half-life, pesticides are 
still poisons and may be carcinogenic or harmful 
in other ways. Their use and misuse is a serious 
public health issue that may become more serious 
than mosquitoes and snails. Fish are potentially a 
good herbicide and insecticide and stocking can 
greatly reduce, if not completely eliminate, the 
need for using chemical pesticides. The presence of 
fi sh discourages farmers from applying pesticides 
(Saturno 1994). The reduction or elimination of 
the need to apply chemicals cannot but result in 
an environment that is safer and healthier for the 
people.

9.2.4 Social impact

It seems far-fetched that stocking fi sh in rice fi elds 
can have a signifi cant impact on the society as 
a whole, particularly so with isolated cases of 
technology adoption by one or a few farmers 
widely dispersed. However, when there is a large-
scale adoption involving an entire community 
the social impact can be quite profound.

The use of fallow rice lands for fi sh culture by 
landless farmers in Indonesia as described by 
Ardiwinata (1957) is one such case. The situation 
prevailing in Indonesia in the past was that 
landless tenants were allowed to use the rice fi elds 
for fi sh culture during the fallow season, giving 
birth to the palawija system. Nowadays, the use 
of the rice fi elds for fi sh production during the 
fallow season is not limited to landless tenants, 
but involves fi sh breeders requiring a larger area 
for raising fi ngerlings (Koesoemadinata and 
Costa-Pierce 1992; Fagi et al. 1992). In real-estate 
development jargon such a scheme is called time-
sharing, an effi cient use of a resource giving a 
chance for the landless to have access to land, 
however temporary.

Although the Indonesian example may be 
unique, in general adoption of rice-fi sh 
farming should result in job creation. Physical 
modifi cations of rice fi elds to accommodate and 
harvest fi sh require extra labor. In the Philippines 
ancillary activities connected to tilapia fi ngerling 
production are: 
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• diking and excavation;
• making hapa-nets, harvesting seines and other 

fi sh culture accessories;
• renting out water pumps, harvesting nets, 

oxygen tanks, etc.;
• repair of pumps and making steel hoops for 

scoopnets, etc.;
• harvesting, sorting and packing of fi ngerlings; 

and
• transport of fi ngerlings.

Each type of activity is done by a different 
person. This makes it possible to operate a tilapia 
hatchery without incurring a large capital cost or 
having a wide range of equipment or maintaining 
more personnel than necessary. As none of these 
aspects have been quantifi ed and documented, 
there is little good information available on the 
amount of labor generated.

9.3 Impact on the Environment

The impact of rice farming on the environment, 
including its contribution to the greenhouse 
effect, should be a matter of concern to everyone. 
There is no doubt that the development of rice 
lands has resulted in the loss of natural wetlands 
and marshlands, although this made a difference 
between widespread famine and food suffi ciency 
in many parts of the world. This section, however, 
will only examine what impact the introduction 
of fi sh may have on the ecosystem of an existing 
rice fi eld.

9.3.1 Biodiversity

A rice fi eld is known to be the habitat of a diverse 
assemblage of species (Heckman 1979; Balzer et 
al. 2002). Intensifi cation of rice cultivation with 
an associated increase in chemical pesticide use 
is reducing this diversity (Fernando et al. 1979). 
Since rice-fi sh farming often reduces the need 
to use chemicals for pest control, this assists in 
preserving a diverse rice fi eld biota. Utilizing 
the existing - native - species for rice-fi sh culture 
serves to actively preserve the biodiversity.

9.3.2 Water resources

With fi sh in the rice fi eld, a greater water depth 
has to be maintained and more water may be 
required, an issue raised half a century ago by 
Schuster (1955). Even without fi sh, rice farming 
consumes large volumes of water. For rice culture 
in general, Singh et al. (1980) and Sevilleja et al. 
(1992) estimated that a crop needs a minimum 

of 1 000 to 1 500 mm of water, respectively. If a 
hectare of rice fi eld produces 10 mt of rice, it still 
takes from 1 to 1.5 m3 of water to produce 1 kg 
of paddy.

Fish are a non-consumptive user of water, and 
while they can degrade the water they do not use 
it up. If cleaned, the same water can be returned 
and reused by the fi sh. The increased water use is 
due to percolation and seepage (P&S) and leakage 
(L), which increase with rice-fi sh culture due to the 
deeper water maintained, a purely physical process 
that takes place with or without the fi sh. Sevilleja 
et al. (1992) estimated that the water requirement 
for rice culture was 1 662 mm while rice-fi sh 
culture required up to 2 100 mm, or 26% more 
than rice monoculture. The main water losses are 
attributable to P&S (67%), followed by L (21%). 
Thorough puddling during land preparation, good 
maintenance of the dikes and proper sealing of 
inlets and outlets may reduce the losses.

9.3.3 Sustainability

Wet rice cultivation has been practiced for at least 
4 000 years, and its long history indicates that 
traditional rice farming is basically sustainable. 
What is less certain is whether the dramatic 
increases of rice production made possible by the 
“green revolution” are sustainable (Greenland 
1997). Global warming, sea level rise, increased 
ultraviolet radiation and even availability of water 
are all expected to have an adverse impact on 
rice production. However, such scenarios are far 
beyond the level and scope of this report, and for 
the foreseeable future it can be assumed that rice 
farming will continue. Further, it seems likely that 
the culture of fi sh in rice fi elds can enhance the 
sustainability of rice farming, since indications 
are that the presence of fi sh makes the rice fi eld 
ecosystem more balanced and stable. With fi sh 
removing the weeds and reducing the insect pest 
population to tolerable levels, the poisoning of 
the water and soil may be curtailed.

9.4 Participation of Women

In most of the rice-producing countries of 
Asia, women are already an integral part of 
the farm labor force. The integration of fi sh 
culture into the rice farming activity will likely 
expand women’s participation further. There 
are no socioeconomic data quantifying possible 
involvement of women in rice-fi sh farming 
activities but as Dehadrai (1992) has amply 
stated, any “projected new opportunities for 
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women in rice-fi sh farming emanate largely from 
the known and well documented involvement of 
women in the management of rice in Asia.” A 
benefi cial aspect may be that the presence of fi sh 
in the rice fi elds could save precious time that 
women and children otherwise spend fi shing 
in other areas, although this effect is somewhat 
counterbalanced by the extra work needed for 
the rice-fi sh management.

9.5 Macro-Economic Impact

There are three macro-economic issues on 
which the widespread adoption of rice-fi sh 
farming technology could impact: food security, 
employment generation, and national income. 
However, such discussions will be in the realm 
of speculation since most countries do not have 
separate statistics on rice-fi sh farming areas nor 
rice and fi sh yields in such areas. 

Speculations, however, indicate that the potential 
impact is tremendous. If 5% of the irrigated rice 

lands in the Philippines were stocked with fi sh, 
the production would increase by 29 000 t worth 
US$ 35 million and provide 5 900 t of protein 
(Ahmed et al. 1992). Cai et al. (1995a) estimated 
that if 10% of the rice fi elds south of the Huai He 
River, China, were used, the commercial fi sh yield 
would be 346 000 t at a yield of 300 kg/ha, and 5 
billion full-size fi ngerlings. With such production 
potential the ecological and economic benefi ts 
would be considerable.

Coche (1967) summed it up very well by saying 
that fi sh culture in rice fi elds is technically an 
almost ideal method of land use, combining 
the production of both vegetal and animal 
proteins. Its further development is important, 
as it may contribute to a guarantee of the world 
food supply. Widespread adoption of rice-fi sh 
farming as a strategy to substantially narrow the 
gap between the protein supply and demand is 
a potential option for any major rice-producing 
country. All it requires is the political will to push 
through with it.




