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Abstract In order to explore the impact of rice and crayfish co-culture techniques on food security, based
on the micro-survey data of farmers in the middle and lower reaches of Yangtze River in 2023, the
relationship between rice crayfish co-culture techniques and national food security was empirically tested by
using the treatment effect model. The results show that: 1) Farmers’ adoption of rice crayfish co-culture

techniques will lead to a decrease of 43.975% in total rice yield, and rice and crayfish co-culture
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techniques will bring the problem of food security. 2) The threat effect of rice and crayfish co-culture
techniques on food security is not sustainable. With the continuation, normalization and standardization of
rice and crayfish co-culture techniques adopted by farmers, the threat effect of rice and crayfish co-culture
techniques on food security may gradually fade. 3) The threat effect of rice and crayfish co-culture
techniques on food security is heterogeneous in endowment conditions. The option of rice and crayfish
co-culture techniques by small-scale farmers is limited effect on food security, while the adoption of rice
and crayfish co-culture techniques by large-scale farmers has significant threat effect on food security.
Compared with the farmers with non-farm employment and low household income, the farmers without non-farm
employment and high household income adopted rice crayfish co-culture techniques, the techniques
display a greater threat effect on food security. 4) The age, education level, physical condition, land
endowment and factor input of farmers are the important factors affecting the adoption behavior of rice and
crayfish co-culture techniques and the total rice yield. Therefore, it is necessary to popularize standardized

production, strengthen the supervision of rice and crayfish co-culture techniques and promote rice and

crayfish co-culture techniques in a targeted way.

Keywords rice crayfish co-culture techniques; adoption behavior; food security; threat effects
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Table 2 Effects of rice and crayfish co-culture techniques on total rice yield

=X
A b

Variable

Kb PR #E Treatment effect model

4 7

Selection equation

SRR

Outcome equation

IN IRk

Least square method

K447 4 Adoption behavior

—109.431"(—12. 275

—87.558"(10. 42D

i Age
SCAL AR B

B RS Health

578) ) Labor

FEEWLA Household income
+HB 3 Land transfer
+HIANFEAL Land fragmentation

Education

ZE AL Scale

A2 A Pesticide input
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X BE N Difficulty cognition
R 40 Adoption environment
JET I Is it Hunan

JERITLPY Is it Jiangxi
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0.5407(0. 166)
0. 000¢0. 000>
—0.0017¢0.000)
—0.0317¢0.012)
0.001°C0.001)
—0.0480.072)
3.07677°€0. 204
0.038(0.168)
—0.286(0.192)

—0.634€0. 514
2.232°(1.339
18.62877(6.017)
1.951(6.43D
—0.013(0.062)
36.2497°(10. 807)
—0.14477(0. 023)
0.4497°(0.020)
1.2837(0. 600)
—0.045(0.032)
1.1463(4.622)
13.747(9.999
49.430™(11.952)

—0.516€0. 516)
2.214(1. 347
16.14677(6. 007)
1.037(6.463)
—0.027¢0.062)
31.8177°(10.789)
—0.146"7(0. 024)
0.454™(0.020)
1.4407(0.602)
—0.052€0.032)
1.178(4.649)
12.605(10. 053>
54.4527(11.927)

WA Constant

—2.1577(0.192)

—6.601(52.218)

—11.685(52. 509)

B 2Z M %k Residual correlation
F% 2 72 Residual covariance
P 2 P A
FTERISRAE Log likelihood

Wald chi2

0.1917°€0. 059

4.7937°(0.024)

1603.220™

—5762.576

FEZAREL Sample size

890

TE A5 P B T b st . o oo 3 BIFRORAE 1026 5260 14 BIGETHACE ik 2%, R 3R

Note: The data in parentheses are standard errors. *, ** and *** indicate that the statistical levels are significant at 10%, 5% and 1%,

respectively. The following table is the same.
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Table 3 Average treatment effect of adoption behavior of

rice and crayfish co-culture techniques on total rice yield based

on annual test

A0y - 25 Aok 3 2 WAL/ % AR
Year  Average treatment effect  Change Sample size
2019 —15.026" —29.968 983
2021 —9.503™ —41. 469 1074
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Table 4 Average treatment effect of rice- and crayfish co-culture techniques on total rice yield based on provincial test

"1 - 27 4k 3 AN AL/ % FEA L
Province Average treatment effect Change Sample size
Wt Hubei 47.333™" 356.423 306
1 F Hunan —35.918" —47.326 319
VLG Jiangxi —32.158" —15.795 265
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Table 5 Average treatment effect of rice and crayfish co-
culture techniques on total rice yield based on samples in

Hubei province

G0 - 45 fub PR AR B/ % FEAEL
Year Average treatment effect  Change  Sample size
2019 —10.209™ —59.615 330
2021 —9.503™ —41. 469 1074
2023 47.333™" 356.423 306
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Table 6 Average treatment effect of rice and crayfish co-culture techniques on total rice yield based on

endowment heterogeneity

B 2% 1

Endowment condition

/Mg P Small household

AL 1 Scale household

% 54k 45tk Non-farm employment

* 2 54ELR L No non-farm employment
A High income

X A Low income

- H4g Ak B3 A/ HEAKL
Average treatment effect Change Sample size
0.193™ —2.101 385
—144.366™ —55. 260 505
—0.113™ —33.812 442
—73.002" —90. 281 448
—54.395™" —18.789 218

—17.464™ —37.569 672
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