2. Rotational culture of rice and fish
Through this practice, fish and rice are cultivated alternately. The rice field
is converted into a temporary fishpond after the harvest. This practice is favoured
over the simultaneous culture practice as it permits the use of insecticides and herbicides for rice production. Further, a greater water depth (up to 60 cm) could be maintained throughout the fish culture period. One or two weeks after rice harvest, the
field is prepared for fish culture. C. carpio is found suitable for this practice. The
stocking densities of fry (2-3 cm) or
fingerlings (5-8 cm) for this pracitce
could be 20,000/ha and 6,000/ha, respectively. The fry are harvested after 10
weeks, while the fingerlings after six
weeks. The average growth of the individual fish under this system has been
reported to be about 100 g and a fish
yield of about 2,000 kg/ha is possible.
Further, it has also been reported that
fish yield could exceed the income from
rice in the rotational culture.
Preparation of paddy plots:
A modal design of paddy cum fish
culture system with refuge pond:

Fig: A view of refuge pond.

A refuge is a pond, trench or low point in the rice-fish field. When the rest of the
field is dry, fish can be held here. the refuge may be stocked before rice is transplanted.
Specification

Area

Total area of the plot :

0.1 ha.

Fertilization of paddy fields:
The plots utilized for rice-cum-fish culture is mainly based on
organic fertilization with a verities of animal excreta such as poultry
dropping, pig excreta, cow dung and waste of plants such as rice husks,
waste product of local beer and ashes from household brunt and remains
of burnt straws after the harvest is over and compost fertilizer like decomposed straws, weeds and rice stalks etc. However, 50% of recommended dose of nitrogenous fertilizer can be applied before transplanting of paddy varieties. Most farmers find no problem in applying chemical fertilizers to their rice-fish systems. The use of pesticide is not recommended in rice-fish farming.
Harvesting:
The fish culture for the period of 3-4 months in rice field, a
production of 200-300 Kg/ha achieved and while fish grown for the
period of 5-6 months; 400-500Kg/ha yield has been reported in the
same season. Methodology used for harvesting used for harvesting,
first the water is drained through outlet pipe, and thus allowing fishes
and water accumulated in mid channel of paddy field, thereby the
fishes are caught with the help of hand net, hand picking etc. and then
stocking in large plastic bucket in live condition. After completion of
fish harvesting the paddy harvesting followed. Normally paddy harvesting is made last part of Sept & Oct. The paddy production range
from 3500-4500 Kg/ha from the same plot of land.
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Length of the pond :

5m

Breadth of the pond :
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Area of the pond :

20 m

Area of the paddy plot:

0.078 ha.

Area used for dyke :

0.02 ha
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Construction:
Trench/ fishpond: For construction of fish pond/trench, the topsoil is deposited in the area selected for paddy cultivation to elevate the bed of the paddy
plot. The rest-excavated soil is used for construction of perimeter dyke. During construction of the perimeter and lateral trenches a side slope of 1:1 (horizontal: vertical) is to be maintained, on the other hand for the construction of the central pond
1.5:1 (horizontal: vertical) side slope is
to be maintained. Inner pond embankment is not constructed to give free
access to the cultured fish to the paddy
field from the pond/trench.
Management of water supply:
The farmers of the areas should
have sound knowledge of trapping water for paddy field. They can construct
barricades using wooden/bamboo poles
across the stream, rivulets etc to divert
water to irrigational channel for the
paddy fields. The irrigational channel
Fig: A view of paddy field preparation.
varies from 0.5 to 2 metres in wide.
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What is paddy cum fish culture?
Rice-fish culture means raising aquatic animals in irrigated rice
fields to obtain aquatic products in addition to rice production. In the North
- Eastern Region, rice 'forms the staple food of the people and is cultivated
in hill terraces and Valleys. Many paddy fields in this region remain flooded
almost throughout the year because of the characteristic high rain fall encountered, further, due to the constant water stagnation, many paddy fields
have also become swampy in the low-lying valley areas can serve as an offseason occupation and additional income to the farmer.

Common methods of exploitation:
Fish culture in rice fields may be attempted in two ways, viz. simultaneous
culture and rotation culture. In the former, rice and fish are cultivated together and
in the latter fish and rice are cultivated alternately.
1. Simultaneous Culture:

Rice-fish culture saves farmers time, allowing them to undertake income-generating activities.

For simultaneous culture, rice fields of 0.1 ha area may be economical.
Normally four rice plots of 250 m2 (25m x 10 m) each may be formed in such an
area. In each plot, a ditch of 0.75 m width and 0.5 m depth is dug. The dikes enclosing the rice plots may be 0.3 m high and 0.3 m wide and are strengthened by
embedding straw. The ditches have connections with the main supply or drain canal, on either side of which, the rice plots are located, through inlet-outlet structures
of the dikes. The depth and width of the supply or drain canal may be slightly
smaller than that of the ditches. Suitable bamboo pipes and screens are placed in the
inlet and outlet structures to avoid the entry of predatory fish and the escape of fish
under culture. The ditches serve not only as a refuge when the fish are not foraging
among rice plants, but
also serve as capture
channels in which the
fish collect when water
level goes down. The
water depth of the rice
plot may vary from 5 to
25 cm depending on the
type of rice and size and
species of fish to be cultured.

The small amounts of money needed means that farmers need not take
out loans.

Selection criteria for
fish species:

Advantages of paddy cum fish culture:
Economical utilisation of land .
Little extra labour.
Savings on labour cost towards weeding and supplemental feeding.
Enhanced rice yield.
Additional income and diversified harvest such as fish and rice from
water, and onion, bean, and sweet potato through cultivation on bunds.
Compared to many technologies-rice-fish culture is a low-risk technology.
Fish cultured in rice fields provide farmers with a continuous, predictable, convenient supply of food.
Rice-fish culture conserves water.

Technical Parameters:

Fast growth rate.

Site Selection:

Good food conversion efficiency.

Low-lying fields with high rainfall and poor drainage can be
brought under this system. Field size and shape- 0.5-1 ha is the best
size. Paddy field having almost uniform topography is preferred.
Source of water:
Precipitation, direct run-off, ground water, water from irrigation
canals, etc. Plot should be preferably flood free.
Soil characteristics:
Medium textured soils like silty clay or silty clay loam are most
suitable for paddy cum fish culture system. Soil having high water retention
capacity/ characteristics are suitable. Nature of soil varies with biological,
chemical and physical properties. Among the physical properties of the soil,
water retention capacity, pH and productivity of the soil are very important.
A selected site’s soil in its every 100 gm should contain 50- 75 mg nitrogen,
6-12 mg phosphorous and 1.5- 2.5 gm organic carbon. For good production
from cultured fish soil pH should be in between 7.5- 8.5.
Other requirements:
Inputs for fish farming like- feed, fertilizer, etc. nearest to the site must be
available. Again inputs for paddy like- seeds of paddy, fertilizer, pesticides,
other utensils, etc. also should be available nearest to the site. Skilled labour
for both paddy and fish cultivation at economic rate should be locally available. Power supply and road infrastructure should be good. There should be
market facility nearest to the site to sale the products of fish and paddy cultivation. Storage facility for products of paddy cultivation is highly essential
at the farm itself.

Fig: A schematic diagram of paddy cum fish culture
Acceptability of sup- plot.
plementary and natural
food.
Adaptability to crowded conditions and resistance to diseases.
Ability to withstand changing physico-chemical and biological conditions of
the pond/trench and paddy plot water.
Must be capable of tolerating shallow water (15 cm), high temperatures (up to
350C), low dissolved oxygen and high turbidity.
Should not feed on paddy crops along which they are to be cultured.
Good market value.
Stocking of paddy fields with fishes:
Common carp fingerlings with an average weight of 15-20 gms at a stocking
density of 6,000 numbers/ha can be released in the paddy fields after 15 days
of transplantation of the paddy seedlings.
Species such as Catla catla, Labeo rohita, Cirrhina mrigala, Cyprinus carpio, , Oreochromis mossambicus, Anabas testudineus, Mugil spp.,Clarias
batrachus, C. macrocephalus, Channa striatus and C. marulius have been
widely cultured in rice fields.
Paddy varieties:
Paddy varieties recommended for different altitudes may be grown for such co
-culture.

For the culture of fish in combination with rice, varieties such as Shahsarang, Mandri, Manipuri, RCPL-1-75 are suitable.
These varieties not only possess strong
root systems but also are also capable of
withstanding flooded conditions.
Further, they have a life span of 130180 days and fish culture is possible for
about four to five months after their
transplantation.
seedlings are best transplanted 21 days
after seeding.
The simultaneous culture has the following
advantages:

Fish increases rice yield by 5 to 15 per

cent, which is chiefly due to the indirect Fig: A view of paddy seedlings transplantation in
organic fertilization through the fish paddy cum fish culture plot.
excrement and also the control of unwanted filamentous algae which may otherwise compete for the nutrients.

Tilapia and common carp control the unwanted aquatic weeds which may otherwise reduce
the rice yield up to 50 per cent.

Insect pests of rice like stem borers are controlled by fish feeding on them like murrels and
catfish.

Fish feed on the aquatic intermediate hosts such as malaria causing mosquito larvae,
thereby controlling water-borne diseases of human beings.

Rice fields may also serve as fish nurseries to grow fry into fingerlings. The fingerlings, if
and when produced in large quantities may either be sold or stocked in production ponds for
obtaining better fish yield under composite fish culture.
Culture procedure:
Five days after transplantation of rice, (other than common carp) fish fry (1 cm) are
stocked at the rate of 5,000/ha or fingerlings (8-10 cm) at the rate of 2,000/ha. The stocking density can, however, be doubled if supplemental feed is given daily, particularly if plankton is
found depleted after 10 days of stocking fish. The plankton production in rice fields could, however, is increased if some amount of fertilizer more than what is required for rice fields is added.
After a period of 10 weeks (if stocked with fry) or six weeks (if stocked with fingerlings), the
rice fields are slowly drained off and the fish are harvested. The harvesting of fish may be done
about a week before the harvest of rice. The growth rate of fish is also moderate in rice fields as
the production of plankton, the fish food organisms, is rich. Individual growth of 60 g and a per
hectare yield of 500 kg have been reported under the simultaneous culture practice.
Feeding and maintenance in rice-fish system:
Maintenance check-Daily check the water level. Artificial feeding with a mixture of rice
bran and mustard oil cake (1:1) is made twice daily at the rate of 4 percent of the total body
weight of the fishes- in case of heavy stock (>5000 /ha).
Limitations in simultaneous culture:
The simultaneous fish-rice culture may have some limitations, like(a) Use of agrochemicals is often not feasible.
(b) Maintaining high water level may not be always possible, considering the size and growth of
fish.
(c) Fish like grass carp may feed on rice seedlings.
(d) fish like common carp and tilapia may uproot the rice seedlings.
However, these constraints may be overcome through judicious management.

