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7.1 Fish Yields

Similar to most aquaculture operations, the 
amount of fi sh that can be harvested in rice-fi sh 
farms varies greatly. The harvest of aquatic 
animals from any rice fi eld is a function of several 
factors such as: water depth and water supply, 
presence of predators, species, stocking density, 
whether monoculture or polyculture is practiced, 
size of fi sh at stocking, and the rearing period. 
Seasonal variations in natural productivity, and 
whether fertilization and/or supplemental 
feeding have been applied also affect fi sh 
production.

Table 7 attempts to combine yields for several 
systems in different countries, but these fi gures are 
only indicative and great variations exist between 
identical systems even within the same country. 
The total production fi gures are only one aspect of 
the issue. The production costs as well as the value 
of the product are other important aspects.

7.1.1 Rice-fish

Fish production varies with stocking density, size 
at stocking and whether or not supplementary 
feeds were used. Without feeding the production 
per crop can range from 100 to 750 kg·ha-1·yr-1 
(Zhang 1995), with feeding the result might be    
1 812 kg·ha-1·yr-1.

In the Indonesian minapadi system, the yield 
varies from 75 to 100 kg·ha-1 and the fi sh weight 
between 50-70 g. Where O. mossambicus is stocked 
instead of carp, the fi rst stocking is made with       
1 000 to 10 000 fry together with a few hundred 
adults per hectare. Six weeks later the largest are 
harvested for consumption and the rest restocked 
for further growing (Khoo and Tan 1980).

In Basse Casamance, Senegal, rice–fi sh alternating 
with fi sh only culture results in fi sh yields ranging 
between 963-1 676 kg·ha-1 in ponds fertilized 
with animal manure and fed farm by-products, 
and 590 kg·ha-1 from the rice fi eld. A typical 
harvest would consist of Sarotherodon melanotheron 
(50%), O. guineensis (40%), Hemichromis fasciatus 
(2%), Mugil (5%) and Penaeus notialis (3%). In 
addition, fry and fi ngerlings may also be present 
and may constitute from 5-8% of the harvest 
(Diallo 1998).

7. Rice-Fish Production
Stocking of large fi ngerlings directly into rice 
fi elds in Thailand yielded from 146-363 kg·ha-1, 
while growing fry in a nursery pond before 
transferring to rice fi elds ranged from 88-263 
kg·ha-1. Rice yields were noted to have increased 
on subsequent studies (Deomampo 1998).

In Iran, production averaged 1 580 kg·ha-1 with 
feeding and 695 kg.ha-1 of fi sh without (172 days 
culture period) and a rice yield of 7 014 kg·ha-1 
(personal communication, Mr Ibrahim Maygoli , 
Shilat Aquaculture Division Head, Tehran, Iran, 
30 August 1999).

7.1.2 Rice-fish-azolla

Fish yields using azolla vary widely. Liu (1995) 
reported fi sh yield of 1 000 kg·ha-1 by stocking a 
species-mix consisting of 100 H. molitrix and 300 
C. carpio with 100 C. idellus and 7 500 O. niloticus. 
This was attributed to the different species 
complementing each other according to their 
feeding habits and effi ciency. Both fi sh and rice 
yield were found by Yang et al. (1995) to vary 
with ridge width or ditch width. At constant ditch 
width, fi sh production varied from 841 kg to 
736 kg to 676 kg·ha-1 at 53 cm, 80 cm, and 
106 cm ridge width respectively while rice yields 
varied from 13-14 t. At constant ridge width of 
53 cm, fi sh yields were 613 kg, 702 kg and 784 kg 
respectively for ditch widths of 40 cm, 46 cm and 
106 cm respectively while rice yields varied from 
9.4 to 10.1 and 10.4 t.

Wang et al. (1995) reported that fi sh yields also 
vary according to the species cultured and the 
stage at which they were harvested. Output of fi sh 
was highest in the rice-azolla-food fi sh at 
536 kg·ha-1 followed by rice-azolla-C. carpio fry at 
419 kg and rice-azolla-catfi sh (C. gariepinus) fry at 
324 kg. The lowest fi sh yield was obtained with 
C. gariepinus fry at 280 kg·ha-1. Wang also 
obtained the highest yield with African catfi sh fry 
grown in a rice fi eld without azolla at 717 kg·ha-1. 
The highest fi sh yield was reported by Chen et al. 
(1995) using a polyculture of H. molitrix, C. carpio 
and crucian carp with 7 038 kg.ha-1 for rice-azolla-
fi sh as against only 4 119 kg·ha-1 for rice-fi sh 
combination. The high yields were obtained by 
using “fi ne feed” to feed pigs which produced 
manure for the rice fi elds and “beer left-overs” as 
supplementary feed.
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7.1.3 Rice and crustacean

Crawfi sh yields from rice fi elds range from 1 120-
2 800 kg·ha-1 depending upon the length of the 
harvest period (Dela Bretonne and Romaire 

1990). River or mitten handed crabs yield 227-
303 kg·ha-1 button-crabs. The yield of marketable 
crabs ranges from 303-454 kg·ha-1 at a stocking 
rate of 75-150 kg·ha-1. Penaeid shrimp yield in 
India ranges from 3 kg·ha-1 in deepwater rice 

Fish Yield (kg·ha-1)

Bangladesh China India Indonesia Philippines Thailand Vietnam

Concurrent

Monoculture

 High Range 188-239a 223-263n

 Low Range 125-156a 2 000-3 100d 143k 43.7-59.7o 48-79t

Polyculture

 High Range 187-605b 750-1 500e 500-2 000h 2 000-3 500l 606-636p 468-1 472r 677u

187 prawn
+21 fi shv

Low Range 116 –396b 150-300f 500-700h 78-303o 87.7-363.3s

Rotational

Monoculture

 Range 80-367m 406-527q

Polyculture

 Maximum >1500f

 Range 300-450f 815-2 135i

Concurrent-Deepwater

Polyculture

 Range 1 320-3 211c 300g 3-1 100 j

Table 7. Unit production of fish in rice fields, various countries.

a) Gupta et al. (1998), ditch or sump, using C. carpio, B. gonionotus or O. niloticus. High range - boro (dry) season; low range - aman (wet) season.
b) Gupta et al. (1999), ditch or sump, using two (minimum figure) or more species (maximum figure). High range - boro (dry) season; low range -   
 aman (wet) season.

c) Gupta et al. (1999), excavated ponds with average depth of 0.5 m during dry season and minimum retention of 0.9 m for 7.93 months. Minimum figure is  
 that of adopters; maximum, that of research farmers raising fish up to 9 months.

d) Chen (1995), based on ridge-ditch system with Clarias leather, feed applied.
e) Xu (1995), based on ridge-ditch system with C. idella, C. carpio and H. molitrix.
f ) Zhang (1995), unspecified species but can be assumed to be polyculture of different cyprinids as is the usual practice in China.
g) Wan et al. (1995), based on one experimental run only using C. carpio+C. carassius+Oreochromis sp.
h) Dehadrai (1992), high range - Khazan system (brackishwater) in Goa with shrimps+perches; low range – irrigated/rainfed with murrels+ catfish+carp.
i) Dehadrai (1992), brackishwater system with P. monodon+mullets.
j) Ghosh (1992) lower value represents production of natural stock of unspecified species and higher value on polyculture of  Indian major carps+  
 Chinese carps+catfish.

k) Koesomadinata and Costa-Pierce (1992) minapadi system with C. carpio.
l) Koesomadinata and Costa-Pierce (1992), based on annual yield for sawah-tambak  with stock of C. chanos+C. carpio+P. javanicus+M. rosenbergii or   
 P. monodon.

m) Yunus et al. (1992), the lower value represents penyelang crop and the higher value, palawija both using C. carpio.
n) Saturno (1994), wet season using pond refuge with O. niloticus for lower value; Israel et al. (1994) dry season using pond refuge with O. niloticus for   
higher value.

o) Fermin et al. (1992), wet season crop with trench refuge, using C. carpio+O. niloticus.
p) Torres et al. (1992) dry season crop with trench refuge using O. niloticus.
q) Sevilleja (1992) based on single trial using fallow ricefield to raise C. carpio+O. niloticus.
r) Fedoruk and Leelapatra (1992) based on Thailand Dept. of Fisheries 1983 figures.
s) Thongpan et al. (1992) based on on-farm rice-fish farming research in Ubon, Northeast Thailand.
t) Mai et al. (1992). M. rosenbergii production in ricefield canals in Mekong Delta.
u) Cantho Univ. College of Agric. (1997),  pond or canals connected to ricefield using three cyprinid species.
v) Mai et al. (1992),  polyculture of M. rosenbergii and P. gonionotus.
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plots relying on natural stock of mixed species to 
over 2 135 kg·ha-1 in shallow brackishwater rice 
fi elds stocked with P. monodon (Ghosh 1992).

7.1.4 Polyculture

Stocking multiple species or polyculture generally 
results in higher yields than monoculture. The 
high fi gures from the sawah-tambak of Indonesia 
and the deepwater rice in Bangladesh are all 
based on polyculture: C. chanos + C. carpio +         
B. gonionotus + M. rosenbergii or P. monodon in the 
case of Indonesia and six species of Indian and 
Chinese carps in the case of Bangladesh. Higher 
yields with polyculture of O. niloticus and/or 
B. gonionotus with other carps than monoculture 
of either species have also been reported by Gupta 
and Rab (1994) in Bangladesh.

Gupta et al. (1998) found the combination of any 
two species among C. carpio, B. gonionotus, and 
O. niloticus resulted in lower yields than only one 
of the species. When farmers added different carp 
species such as H. molitrix, L. rohita, C. catla, 
C. cirrhosus and C. idella, the production surpassed 
monoculture (Table 8). The apparent difference 
in the average production for all species is not 
signifi cantly different. During the dry season 66% 
of the farmers preferred C. carpio while during wet 
season 54% preferred B. gonionotus.

In summary, it is diffi cult to either predict what 
the yield will be in any particular area or advise 

(without local trials) what stocking practice is the 
best. Overall, there are indications that polyculture 
gives better yields, but not any polyculture. 
Likewise, although increased stocking density and 
feed inputs increase yields (within certain limits), 
this has to be compared with the associated 
increase in costs. Usually local trials are needed to 
assess which would be the best mix to provide the 
farmer with the highest net profi t and least risk.
While the magnitude of fi sh harvest in a 
concurrent rice-fi sh farming system may be 
unspectacular compared to the harvest in an 
intensive or even a semi-intensive pond 
aquaculture, this is perhaps not the main point. 
Rice is, after all, the main crop. What is more 
important is that with some additional expense 
and effort and without having to acquire more 
land, a rice farmer can actually produce fi sh and 
thus diversify the household’s options in terms of 
food security as well as income generation. The 
fact that the presence of the fi sh may actually help 
boost rice production and may reduce, if not 
completely eliminate, the need to use pesticides 
and fertilizers can be seen as an added bonus.

7.2 Rice Yields

Much has been said about the mutualism of fi sh 
and rice. Mutualism implies benefi cial effects on 
each other. Rice acts as a nitrogen sink and helps 
reduce the ammonia that may be released by the 
fi sh and in so doing helps make the water cleaner 
for the fi sh. Figure 13 shows the interrelationship 

Table 8. Production, harvest size and recovery rate of fish at various stocking densities during boro (dry) and aman (wet) seasons in 
Bangladesh 1992-94. Standard deviations are in parenthesis (Gupta et al. 1998).

Species No. of cases Stocking 
Density per ha

Average weight 
at harvest (g)

Recovery (%) Fish Production 
(kg·ha-1)

Boro seasons (1993 & 1994)

C. carpio 96 3 400 (1 107) 115   (56) 53.8 (24.5) 204  (133)

B. gonionotus 13 3 017    (319)   95   (72) 65.0 (22.3) 188  (154)

O. niloticus 8 3 156    (442) 108   (25) 69.5 (12.1) 239    (75)

C. carpio + B. gonionotus 13 3 070    (324) 107   (42) 59.3 (15.4) 187    (64)

C. carpio + O. niloticus 1 4 667  86 39.6 158  

B. gonionotus 2 3 643    (909)   25     (4) 50.5 (35.4)   47    (37)

Multispecies 12 9 323 (7 503) 241 (255) 49.1 (24.4) 605  (385)

All 145 3 825 (2 814) 121   (96) 55.6 (23.4) 233  (197)

Aman seasons (1992-1994)

C. carpio 4 4 090  (2314)  54    (19) 76.8  (13.4) 156   (77)

B. gonionotus 53 3 130    (603)  58    (29) 66.4  (15.6) 125   (90)

C. carpio + B. gonionotus 20 3 771  (1611)  53    (38) 61.7  (22.0) 116   (85)

Multispecies 21 6 778  (2834) 214 (146) 34.1  (20.7) 396  (256)

All 98 4 082  (2148)  90    (97) 59.0  (22.3) 184  (179)
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between rice, fi sh and the environment in a rice-
fi eld ecosystem (Ni and Wang 1995). To a large 
extent mutualism does exist. However, this does 
not mean that the presence of rice necessarily 
makes it possible to produce more fi sh. To the 
contrary, the presence of rice hinders fi sh 
production since the biological needs of the rice 
and the fi sh are rather disparate. An example of 
this was found by Rothuis et al. (1998b) in 
Vietnam where the rice-seeding rate negatively 
affected the fi sh yield. Dense stands of rice 
suppressed phytoplankton growth as nutrient 
availability was reduced, shading increased and 
the access of fi sh into the rice fi eld restricted. 
Without rice, the rice fi eld can be managed like a 
fi shpond and higher fi sh yields may be expected.
It would seem a simple matter to obtain a 
defi nitive answer to what happens to the rice 
when fi sh are stocked considering the growing 
body of literature on rice-fi sh farming. 

Unfortunately it is not so simple. While many of 
the papers available have specifi c fi gures on rice 
yields of rice-fi sh farms, only a few have any 
information on what the rice yields would have 
been without the fi sh under the same 
circumstances or what may be considered control 
fi gures. Often the assertions are anecdotal. As 
Lightfoot et al. (1992) pointed out, “many 
authors have quoted farmers (or quoted other 
authors who quoted farmers) to elevate to the 
status of conventional wisdom the increase in rice 
yield when fi sh are stocked.”

From the nearly 200 documents consulted, only 
18 had control fi gures based on fi rst-hand data 
that could serve as a basis for obtaining a clearer 
picture on the effects of fi sh on rice yield. The 18 
documents include two graduate school theses 
and one annual report in addition to some 
scientifi c papers presented in symposia, 

Figure 13. Flow of energy in a rice field ecosystem (Ni and Wang 1995).
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workshops or conferences covering fi ve countries. 
The selection of paired data where both the rice-
fi sh culture and rice-only culture were done by 
the same farmer is important in order to remove 
the “skill factor”. As Waibel (1992) has pointed 
out, it is possible that farmers who adopted rice-
fi sh farming are just better farmers.

It is well to start with the Philippines that has the 
earliest comparative rice yield fi gures. In trials 
using O. niloticus throughout the Philippines, on 
average the rice yield was not signifi cantly lower 
in rice-fi sh plots (NFAC 1980). More recent 
studies have consistently shown higher rice yields 
in rice-fi sh fi elds than in rice-only fi elds, between 
14-48% (Table 9a). The same pattern of increased 
rice yields in fi elds with fi sh has emerged from 
Bangladesh (Gupta et al. 1998). 

Studies in China follow the trends in the 
Philippines and Bangladesh with some exceptions 
(Table 9b). All provinces, apart from Jiangsu, 
showed higher yields with fi sh than without them. 
In West Bengal, India, fi eld trials in deepwater rice 
testing the effect of supplementary feeding on the 
fi sh stocked resulted in 4-11% higher rice 
production in the rice-fi sh plots in both with and 
without feeding. However, rice yields were slightly 
lower (by 2-5%) in rice-fi sh using cow-dung (poor 
in nitrogen and phosphorus) as fertilizer, but 
higher (8-43%) using chicken manure rich in 
nitrogen and phosphorus (Mukhopadhyay et al. 
1992).During the dry seasons of 1993 and 1994, 
an average of 82.4% of 34 farms practicing rice-
fi sh farming reported higher yields in fi elds with 
fi sh. During the wet seasons of 1992 to 1994, 
56.2% of 25 farms reported higher yields. Rice 
yields in the fi elds with fi sh were, on average, 
higher by 6.4% during the dry season in 1994 and 
19.5% in 1993, and during the wet season, 12.7% 
in 1992 and 9.8% in 1993 (Gupta et al. 1998) as 
shown in Table 10.

In Indonesia, side-by-side trials consistently 
showed higher rice yield (22-32%) in the rice-fi sh 
plots compared to control plots without fi sh (Fagi 
et al. 1992), regardless of season and whether the 
plots were weeded or not, or whether herbicides 
were used or not. Purba (1998) concluded in his 
study in North Sumatra that although the rice-
fi sh system decreases the effective area for growing 
rice, its impact on the total rice production of the 

country is minor and can be ignored. In Thailand, 
under all topographic conditions rice yields were, 
on average, higher in rice fi elds stocked with fi sh 
(Thongpan et al. 1992). In Vietnam, the yield was 
lower, but statistically signifi cant. The rice yield 
was observed in rice fi elds with B. gonionotus 
(Rothuis et al. 1998c), but there was no control 
without fi sh.

In order to obtain an overall perspective of the 
situation, the frequency distribution of the 
percentage increase in rice production was 
determined when fi sh were present. Data from 
the trials were averaged considering only one 
variable, with or without fi sh. However, for trials 
with treatments, for example use of different 
fertilizers, the result of each treatment was entered 
separately. Although this approach may not be 
rigorous enough for the result to be considered as 
defi nitive by some purists, by pooling the results 
of the various workers from fi ve different countries 
in Asia an overall picture of the impact of rice-fi sh 
farming on rice is possible (Figure 14).

The analysis demonstrates that, although higher 
rice yields were not always obtained with the 
introduction of fi sh, the majority (80%) resulted 
in higher yields of 2.5% or more. The results seem 
convincing enough: growing fi sh in rice fi elds 
does generally result in higher yields than growing 
rice without fi sh.

These results indicate that although the area for 
rice cultivation is decreased in rice-fi sh culture, 
the mutualism with fi sh possibly together 
increases inputs and/or better management and 
more than compensates for this loss in area 
through greater yield. The increase in yield in turn 
seems to be due to the increased number of grains 
per panicle13 (Table 11) and possibly in 
combination with a decrease in the incidence of 
whiteheads14 (Magulama 1990).

In summary, rice fi elds where fi sh are stocked will 
likely have a higher yield because the rice fi eld 
will have less weeds and less stemborers. Less 
weeds to compete with the rice for soil nutrients 
and less pests cannot but contribute to the 
production of more and bigger grains, and a 
reduced occurrence of unfi lled grains. In short, 
rice fi elds with fi sh have healthier rice plants than 
those without fi sh.

13 A panicle is defi ned as the terminal shoot of a rice plant that produces grains.
14 Whiteheads are empty panicles and are so called because of the appearance of the affl icted rice plants. They result mainly from stemborer attacks that 
cause the lower portion of the rice stems to be cut. Drought and desiccation may also cause whiteheads.
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Table 9a. Effect of fish on rice yield, paired results from various places 1977-94.

System/Location/Year
Rice Yield (kg·ha-1)

References
With fi sh W/out fi sh More (Less)

BANGLADESH

S/Da, Mymensingh/Jamalpur, dry 
1993-94

4 980 4 555 425 Gupta et al.1998

S/Da, Mymensingh/Jamalpur, wet 
1992-94

3 811 3 496 315 -ditto-

INDIA

Sumpb/no feed, Chinsura 1987 1 729 1 574 155 Mukhopadhyay et 
al 1992

Sump/fed, Chinsura 1987 1 741 -ditto- 167 -ditto-

Sump/no feed, Gosaba 1987 2 122b 2 039 83 -ditto-

Sump/fed, Gosaba 1987 2 130b -ditto 91 -ditto-

Sump/cdd, Sabang 1987 1 602 1 677 (75) -ditto-

Sump.cmd, Sabang 1987 2 399 -ditto- 722 -ditto-

Sump/cd, Girirchalk 1987 2 850 2 920 (70) -ditto-

Sump/cm, Girirchalk 1987 3 160 -ditto- 240 -ditto-

INDONESIA

Tr/0-we, Sukamandi, wet 1988-89 6 620 5 430 1 190 Fagi et al 1992

Tr/1-we, Sukamandi, wet 1988-89 7 130 6 700 430 -ditto-

Tr/2-we, Sukamandi, wet 1988-89 7 380 7 300 80 -ditto-

Tr/wcidee, Sukamandi, wet 1988-89 7 280 6 970 310 -ditto-

Tr/0-w, Sukamandi, dry 1989 4 220 3 430 790 -ditto-

Tr/1-w, Sukamandi, dry 1989 4 690 4 170 520 -ditto-

Tr/2-w, Sukamandi, dry 1989 5 570 5 280 290 -ditto-

Tr/w-cide, Sukamandi, dry 1989 4 970 4 560 410 -ditto-

Trench/TSPf, Sukamandi, dry 1989 7 994 6 060 1 934 -ditto-

PHILIPPINES

Trench, 11 regionsg 1977-78 5 739 5 939 (200) NFAC 1980

Trench, Cavite 1986-87 7 100h 4 750 2 350 Fermin 1992

Trench, 20 x 20i, Laguna 1988 2 392 2 348 380 Magulama 1990

Trench, 40 x 10i, Laguna 1988 2 693 2 199 494 -ditto-

Trench, 30 x 10i, Laguna 1988 3 142 2 381 761 -ditto-

Trench, 20 x 15i, Laguna 1988 2 431 2 431 0 -ditto-

Trench, Nueva Ecija 1989 6 300 6 200 100 Torres et al. 1992

Pondj, Nueva Ecjia 1989 6 100 “ (100) -ditto-

Pondj, Nueva Ecija, wet season 1990k 4 929 4 177 752 Israel et al. 1994

Pondj, Nueva Ecija, dry season 1991k 6 098 4 294 1 804 Israel et al. 1994

THAILAND

ns, Dom Noi, wet 1985 1 890l 1 790 100 Thongpan et al. 1992

ns, Khoo Khad, wet 1985 1 630l 1 510 120 -ditto-

ns, Amnart Charoen 1987 2 537l 2 014 523 -ditto-

ns, Kheuang Nai 1987 2574m 2 372 202 -ditto-

ns, Det Udom 1987 2 651m 2 427 224 -ditto-

Legend:  TSP - triplesuperphosphate
a) Sump or ditch, involved 107 farms during 3 rainy seasons (aman) in 1992-94 and 149 farms for 2 dry seasons (boro) in 1993-93.
b) Central sump provided, deep water rice used.
c) Average of two plots.
d) Composted cow dung (cd) and dried chicken manure (cm) tested as fertilizers.
e) Trench, 0-w, 1-w, 2 w (0, 1 & 2 weeding respectively); w-cide (herbicide used).
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f) 7 levels of TSP against 1 control,  w/fish rice-yield figure is average of 7 levels .
g) Nationwide field testing in 13 pilot provinces, figures represent average of 15 field-test results.
h) Average of 1986 and 1987 runs.
i) Refers to the four rice-planting patterns tested.
j) Pond refuge within ricefield.
k) Average harvests from 15 farmers  using pond refuge.
l) Average harvest of 12 farmer cooperators in Khoo Khad and 13 in Amnart Charoen.
m) Average of tests using 5 different rice varieties in Kehung Nai and 3 in Det Udom.

LEGEND:  Tr-trench;  RAF- Rice-azolla-fish; Rdg-ridge; WRdg-wide ridge; R/D –ridge/ditch; ns – not specified.
a) Average of two treatments.
b) X-trench 0.33 m wide x 0.4 m deep w/ sump (2.5x1x1m) at intersection.

System/Location/ Year
Rice Yield (kg/ha)

Reference
With Fish W/out Fish More (Less)

Tr, Hunan, early 1980-83 3 272 2 734 538 Nie et al. 1992

Tr, Hunan, median 1980-83 5 596 5 138 458 -ditto

Tr, Hunan, late 1980-83 8 595 6 218 2 377 -ditto

ns, Hubei 1983 7 774a 6 375 1 398 Wu 1995

ns, Hubei 1984 7 569a 6 573 996 -ditto

RAF, ns. 1985-86 7 096 6 493 603 Wang et al. 1995

ns, ns 1985-86 6 905f -ditto- 411 -ditto-

Tr w/sumpb, Jiangsu 1985 8 667 9 054 (387) Li et al. 1995

Tr w/ sump Jiangsu 1986 7 884 7 929 (45) -ditto-

Tr w/sump, Jiangsu 1987 7 998 7 996 (2) -ditto-

Rdg, Anhui 1987 7 125 6 150 975 Yan et al. 1995

WRdg, Anhui 1987 6 870 -ditto- 720 -ditto-

Bed, Anhui 1987 6 990 -ditto- 840 -ditto-

Conventional, Anhui 1987 6 795 -ditto- 645 -ditto-

R/D, Guilin, early 1987 7 632 6 135 1 497 Cai et al. 1995

R/D, Guilin, late 1987 6 750 6 225 525 -ditto-

R/D, Wuzhou, early 1987 11 654 11 037 617 -ditto-

R/D, Wushou, late 1987 6 606 6 206 400 -ditto-

R/D, Qinzhou 1987 5 537 4 857 680 -ditto-

Tr, Yunnan 1986 6 500 5 800 700 Chen 1995

Tr, Yunnan 1987 7 100 6 400 700 -ditto-

Tr, Yunnan 1988 7 000 6 500 500 -ditto-

ns, Hubei 1988 8 250 7 650 600 Lin et al. 1995

Table 9b.  Effect of fish on rice yield, results from China, 1980-87.

Season Year
No. of 
Cases

Rice yield (kg.ha-1)
Control plot Integrated plot

Cases with higher yields 
from integrated plots (%)

Mean difference in yield 
from control (%)

Boro
(Irrigated)

1993 10 3 957 4 651 70.0 +19      (-13.3 to +57.6)

1994 24 4 804 5 117 87.5 +  6.4   (-30.0 to +19.0)

All 34 4 555 4 980 82.4 +10.25 (-13.3 to 57.6)

Aman
(Rainfed)

1992 15 3 749 4 108 67.0 +12.7   (-21.3 to +55)

1993 10 3 121 3 364 40.0 +  9.9   (-30.6 to –66.7)

All 25 3 498 3 811 56.2 11.6     (-21.3 to 66.7)

Table 10. Rice yields from integrated and rice-fish plots and mono-cropped rice plots. Ranges are in parentheses (Gupta et al. 1998).
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No.Grains per Panicle % Empty Grains 1000-Grains wt (g)

Rice-Fish Control Rice-Fish Control Rice-Fish Control

WU 1995

Early-1 94.0 87.0 8.4% 13.0% 24.8 24.8 

Early-2 107.0 7.8% 24.8 

Late –1 104.0 111.6 19.7% 21.4% 28.5 28.6 

Late- 2 116.8 19.0% 28.7 

YAN ET AL. 1995a

Ridge 107.9 105.0 18.6% 21.6% 30.2 29.0 

Wide Ridge 115.6 19.7% 28.6 

Bed 112.2 23.2% 30.0 

Conventional 114.0 25.6% 29.1 

LI ET AL. 1995

1985 153.3 152.2 10.9% 8.6% 29.1 29.8 

1986 138.3 142.6 12.4% 12.1% 28.6 28.2 

1987 152.5 152.7 17.4% 16.4% 28.8 28.9 

CAI ET AL. 1995a

Guilin, early 126.0 117.0 13.6% 17.7% 28.3 27.8 

Guilin, late 118.0 105.0 17.9% 21.6% 27.0 26.9 

Wuzhou, early 124.3 118.4 11.0% 12.5% 25.6 24.8 

Wuzhou, late 127.7 109.6 19.8% 21.2% 25.3 24.8 

Qinzhou 125.4 121.1 17.0% 27.8% 26.6 25.3 

No. Grains per m2

MAGULAMA 1990

20 x 20a 30 535 26 121 26.1% 32.0% 25.4 25.0

40 x 10 37 954 28 352 23.5% 33.4% 25.1 24.5

30 x 10 44 175 31 642 23.2% 33.5% 25.1 24.9

20 x 15 37 107 34 546 24.8% 32.0% 24.8 24.8

a)  Treatment consisted of planting patterns, numbers refers to rice plants. 

SUMMARY:
Total number of data rows: 20    
No. of grains/panicle:
 Total instances higher in rice+fish plot: 17
 Average percentage higher in rice +fish plot: 9.9%
% empty grains
 Total instances lower in rice+fish plots: 15
 Average percentage lower in rice+fish plots: 13%
1000-grain weight
 Total instances higher in rice+fish plot: 13
 Average percentage higher in rice+fish plots: 1.1%

Table 11.  Comparative characteristics of rice grown with and without fish, the Philippines and China (data sources as indicated in table).

Figure 14. Frequency distribution of percentage increase in rice 
yield as a result of raising fish in a rice field based on published data 
from China, India, Indonesia, the Philippines and Thailand, 1977 to 
1992 as summarized in Tables 9a and 9b.




