Time to Reappraise Rice-Fish Culture

Rice-fish culture has been practiced
for about 1,500 years in Asia. The most
common system in use at present is
rearing fingerlings or fattening fish to
market size in rice fields, concurrently
with the rice crop. The fish are either
deliberately stocked or enter by chance
when the fields are flooded. Many species
are used especially omnivorous or det-
ritivorous finfish like the carps, tilapias
and mullets and to a lesser extent cat-
fishes, snakeheads and crustaceans.

Declining Practice

While concurrent rice-fish culture has
long been a source of important extra
income for rural households in some
localities, it has yet to become a major
source of fish supply. In fact, the practice
has been declining in, e.g., parts of
Indonesia and all but disappeared in
China and Japan. This decline has taken
place in spite of a high level of institu-
tional support for and developmental
agency interest in the expansion of
rice-fish culture, spurred no doubt by the
obvious attractions of a high-value,
high-protein cash crop from water bodies
which are generally under constant
supervision and in which natural fish
feeds abound.

The reasons for this decline and for
the failure of expansion programs are
complex. They derive in part from the
adoption of technologies associated with
high yielding rice varieties, particularly
the widespread use of pesticides which
have adverse (lethal and sublethal) effects
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on fish and on the natural food chains on
which they depend. There are, however,
other less easily defined factors, including
the motivation necessary for a farmer
to change work and social habits in order
to manage and husband a fish crop
together with the more important rice
crop. Moreover the yields of fish from
rice-fish systems in which no supple-
mental feeds are given can be discourag-
ingly low, especially in association with
rice varieties with a short growing season:
usually less than 100 kg fish/ha/rice crop.

Supplemental feeding of the fish
and/or additional fertilization of the rice
fields during concurrent rice-fish culture
can increase yields to around 200 kg/ha/

rice crop.
The systems which maximize fish
production, and increase profitability

and concomittant build-up of soil fertility
are rotational rice-fish culture systems,
In these, the rice-field isused exclusively
for fish production for variable periods
and yields of up to 700 kg/ha/equivalent
rice growing season are possible.

New Factors

Some important new factors, des-
cribed below, have emerged which call
for reappraisal of rice-fish culture and the
development of new technologies and
management systems.

Anticipated changes in rice
agronomy . implications for
rice-fish culture

Economic difficulties in many Asian
developing countries are forcing a re-
assessment of the production costs of
high-yielding rice varieties. Many farmers
are unable to purchase the required
quantities of inorganic fertilizers and
pesticides. The consequence has been a
considerable research effort, particularly
by the International Rice Research Insti-
tute, to evaluate organic fertilizers, such
as the aquatic fern Azolla, and pesticides
from natural sources, such as Neem oil
and Neem cake derived from seeds of the
Neem tree (Azadirachta indica, widely
grown in India and Africa for its insect-
repellent and medicinal value).

‘The results have been encouraging.
It is clear that organic fertilizers can make
considerable contributions to rice field
fertility and that natural pesticides, not-
ably Neem oil and Neem cake products,
can control a wide spectrum of rice
pests; Neem products are non-toxic to
fish but their effect on aquatic food
chains requires further research.

New technological development and
trials are needed to assess and to demon-
strate these benefits and to develop farm
management approaches that take into
account farm level constraints and oppor-
tunities. Considerable income improve-
ment for farm households has been

reported from areas where individual
holdings of rice land have been partially
converted to small-scale tilapia hatchery
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ponds in the Philippines. Currently
buoyant fish and fish fingerling markets
and cheap supplemental fish feeds,
particularly rice bran, can give rice
farmers scope for a much more flexible
approach to partial or complete rice-fish
rotation on their lands than in the past,
assuming, of course, that water avail-
ability is not limiting.

Fish production from
deepwater rice ecosystems

Deepwater rice is a major crop in
Asian floodplains and requires little
management after establishment of the
crop. In some countries, such as Thailand,
water management is highly developed
whereas in others, particularly in the
Indian subcontinent, it is poor or lacking.
Fish have long been harvested from
deepwater rice areas, usually by traps or
by constructing canals and sumps into
which fish and water drain as the area
dries out. Production data are scarce but
it seems that 100-200 kg fish/ha/rice
growing period are attainable.

Improvement of fish production from
deepwater rice areas is a challenge which
calls for the development of new tech-
nologies to maximize fish survival and
growth. Stocking the areas with fry or
fingerlings and their containment in pens
or cages are possibilities which deserve
investigation. Such practices may require
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changes in farmers’ work habits to feed,
husband and safeguard fish.

Raising herbivorous
fish in rice-fields

From first principles, it might appear
highly risky to introduce fish which eat
aquatic plants into rice growing areas,
lest they attack the rice crop. However
studies on grass carp and herbivorous
tilapias have shown that such fears are
groundless and that these fish do not
attack established rice plants in rice
fields.

The most promising herbivorous tilapia
in terms of growth rate is Tilapia ren-
dalli which has so far seen little use in
Asia.

The major benefit of growing herbi-
vorous fish in rice fields is that weeds
can be controlled, while the rice crop
remains unmolested. Herbivorous fish
feces could also have a highly beneficial
effect on rice-field fertility since such
feces, particularly those of the grass
carp, are known to be a major source
of pond soil fertility in Chinese pond
fish polyculture. °

Further Reading

Coche, A.G. 1967. Fish culture in rice
fields. A world wide synthesis. Hydro-
biologia 30: 1-44.

Huat, K.K. and E.S.P. Tan. 1979. Review
of rice-fish culture in Southeast Asia,
p. 14. In RS.V. Pullin and Z.H. She-
hadeh (eds.). Integrated agriculture-
aquaculture farming systems. ICLARM
Conference Proceedings 4, 258 p,

Kassim, B.B., AK. Jee and T-C. Eng.
1979. A review of the status of re-
search and development activities in
rice-cum-fish culture in Asia. Universiti
Pertanian Malaysia. Serdang, Selangor.
49 p.

Lipton, A.P. 1983. A simple rice-carp
culture system for Tripura. Indian
Farming. November issue: 38-41.

Peters, G.A., H.E. Calvert, D. Kaplan, O.
Ito and R.E. Toia, Jr. 1982. The
Azolla-Anabaena symbiosis: morphol-
ogy, physiology and use. Israel Journal
of Botany 31: 305-323.

Ruddle, K. 1980. A preliminary survey of
fish cultivation in ricefields, with
special reference to West Java, Bulletin
of the National Museum of Ethnology,
Japan 5(3): 801-822.

Saxena, R.C. 1983, Naturally occurring
pesticides and their potential, p. 143-
161. In LW, Shemilt (ed.) Chemistry
and world food supplies: the new
frontiers. Chemrawn II. Pergamon
Press, Oxford.

Singh, V.P., A.C. Early and T.H. Wick-
ham. 1979. Rice agronomy in relation
to fish culture, p. 15-34. In RS.V.
Pullin and Z.H. Shehadeh (eds,) Inte-
grated agriculture-aquaculture farming

systems. ICLARM Conference Pro-
ceedings 4, 258 p.
Temprosa, RM. and Z.H. Shehadeh.

1980. Preliminary bibliography of rice-
fish culture. ICLARM Bibliographies
1,20 p.

Welcomme, R.L. 1979. Fisheries ecology
of floodplain rivers. Longman, Lon-
don. 317 p.

Yater, L.R. and LLR. Smith. In Press.
Economics of private hatcheries in
Laguna and Rizal provinces. /n Smith,
I.R., E.B. Torres and E.O. Tan (eds.)
Philippine tilapia economics: proceed-
ings of a PCARRD-ICLARM work-
shop. ICLARM Conference Proceed-
ings 12. Philippine Council for Agri-
culture and Resources Research and
Development, Los Bafios, Laguna and
International Center for Living Aquatic
Resources Management, Manila, Philip-
pines.

ICLARM Newsletter




