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Tab. 1 Data grouping and results of sub-group meta-analysis
, . s A B
fil AL B G R4 Heterogeneity test
Explaining variance Classification of sup-group 0 P
s [ [X 35k 5 FH ) 4 2 R Experiment year 1990—2010. 2011—2021 0.01  0.930
Z;T(;’tlr : f;on and field R [X 5 Experiment region M Domestic. [E#}Foreign 11.35  0.001*
SEZET Climate type WP #if7 Subtropical . #i Tropical 6.15  0.013*
H V44 J5j Field ditch layout —fl(L1)On one side. PYJE(L2)Around. i 416 0245
(L3)Inside. PUJE 5 PI#F(L4)Around and inside
KEERAP L2 HRice /KRG M FRice varieties KliF&Indica rice. f#ifEJaponica rice 041 0522
varieties, management of TV K e
fertilizer and pesticide Jifi Yk $ Fertilization times 1. 2, 3. 4 9.53  0.023*
Jifi il 77 sUFertilization pattern ~ .—3&it!(BF)Base fertilizer. H.—i&fE(TF)Top 9.02  0.011%*
fertilizer. &/l 5B /IL(BTF)Base and top fertilizer
i JE i A Fertilization varieties #.—745 #/LAE(OF)Organic fertilizer. H—JEAHLAL 23.62  0.000*
(IF)Inorganic fertilizer. A HLAE-5 TCAHLAE(OIF)
Organic and inorganic fertilizer
Jiti#%j 575 Applying pesticide A Jifi ZjNo-pesticide. JifiZijPesticide 9.20  0.002%*
or not
MEEHN S RRE Py RENRERERE)Fry  0—10. 11—20, 21—25 8.66  0.013*
stocking and feeding stocking day after rice
management transplanting(d)
FrEH 2l Aquaculture model  FE.FEMonoculture(MC). ¥ F#Polyculture(PC)+ 6.63  0.036*
I AAFEAE Vertical culture(VC)
TS Size of fry (2/)) <40. 40—70 1.60  0.206
1% [ Density of <l. 1—5.25 10.56  0.001*
fry (J8&/m")
$1/E ) i Biomass of fry <30. 30—65 3.52  0.060
(g/m)
M 5 B Feeding or not AFLIENo-feeding. X MEFeeding 461  0.032%
FHAhOther 7777 20Yield estimation FHiE = B (TY)Theoretical yield. SZFR/= & 140  0.237
method (AY)Actual yield
*2 BWeEHENKEEENEANNE
Tab.2 Comprehensive effect size of rice yield under rice-fish culture
BEIFIX A B R S IR 56 R 5 K 55
CI (%) Effect size test Heterogeneity test Publication bias test
s A BAN5 After Trimfilling AU &
Model Rate (%)

TRLL UL VA P

Rate (%) FIRLL [-[RUL

0 P T(%) Nfs

FENLLNARAIREM  17.2 9.4 25.6 451 0.000

238.31 0.000 50.76 1243  30.2 22.1 38.8 102

Note: REM, CI, LL, UL represent Random effect model, confidence interval, lower limit and upper limit, respectively
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EFFECTS OF RICE-FISH COCULTURE ON RICE YIELD: A META-ANALYSIS

CAI Shu-Fang, HUANG Xian-Guang, HUANG Hui-Zhen, BAO Wei, ZHANG Zhong and LEI Jin-Gui
(Institute of Digital Agriculture, Fujian Academy of Agricultural Sciences, Fuzhou 350003, China)

Abstract: In order to provide a scientific basis for the large-scale application of rice-fish coculture technology, the
study quantitatively analyzed the rice yield effects of rice-fish coculture in the world. 102 groups of rice yield data from
published related literatures were sorted (up to December 31, 2021). Using the meta-analysis method, the comprehen-
sive effect of rice-fish coculture on rice yield was clarified. The effects among different time, regions, field conditions,
rice varieties, management methods of fertilizer, pesticide, fry stocking and feeding on rice yield were further quanti-
fied. Compared with rice monoculture, rice-fish coculture significantly increased rice yield, with an average increase
rate of 17.2% (95% CI: 9.4%—25.6%). The analysis results were reliable. The results of subgroup analysis showed that
there was significant difference in yield effect between different regions and climates, no significant difference between
different yield estimation methods, and the yield effect was higher in foreign and tropical climate region. The yield in-
crease rate of rice-fish coculture was relatively higher in the experimental fields where experiment was conducted after
2011, field ditch was arranged on one side (L1) and rice variety was Japonica. The yield effects of rice-fish coculture
among different management methods of fertilizer and pesticide were significantly different, it was higher when fertili-
zation times was three, fertilization pattern was single top fertilizer (TF), fertilization variety was organic and inorganic
fertilizer (OIF) and pesticide was applied. On the premise of guaranteeing the yield increase effect, the application
amount of fertilizer and pesticide could be appropriately reduced. Applying organic fertilizer (OF) and no pesticide
could obtain dual benefits of economy and environment. The yield effects of rice-fish coculture were significantly dif-
ferent among fry stocking days, aquaculture models, fry densities and feeding strategies. When fish of single variety
(MC) was stocked 21 to 25 days after rice transplanting without feed and the size, density and biomass were controlled
within 40 g/tail, 1 tail/m’ and 30 g/mz, the rice-fish coculture had better yield increase effect. Rice-fish coculture can
significantly increase rice yield, which is a feasible way to effectively utilize rice field resources.

Key words: Rice-fish coculture; Rice; Yield effect; Meta analysis
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