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Tab.1 The profit descriptive statistics of different rice production patterns J¢/hm’
H X A X T KA /N - H i 2= i A 22
region production pattern ~ maximum profit minimum profit average profit standard deviation profit range
N MM IE RC 17 640 13 395 16 394 1232 4245
Liaoning Dawa JKFE B FD RM 6 840 4 395 5 693 875 2 445
T T & Fh 3% RC 53 580 22 005 31 251 6 236 31 575
Liaoning Panshan /K ff P RM 16 305 7 568 12 852 3210 8 738
THE TE % Fh 7% RC 25 515 5430 15 782 6 644 20 085
Ningxia K FE B RM 8 700 90 6 245 3335 8 610
ik fE fafh 7% RF 72 188 36 516 45 287 13 404 35 672
Hunan JKFE LA RM 9 308 7 238 8 064 771 2 070
e T fl 3% RF 58 284 13 799 29 928 16 218 44 486
Fujian KRG BARD RM 16 322 5 825 10 688 3 629 10 497

1 :RC AURAFEE AR I7 , RF AURAF Al 57 , RM AR KA SAE, T IH]

Notes:RC means rice-crab coculture, RF means rice-fish coculture, RM means rice monoculture, the same as the following

2.2 AEMFRABANFTHHESHRE

BHEATES BT (K 2) .

a5 1.2.3.4.5 73 HIAAERLL T RE LT
Bl fE & W AT S DX, RS AT
MATLAB {4 % 9 A ] i 77 45 g A 7= i

oI Lk G M IR KRR AP A, 5 A
DX 22 18] PR B8 A5 W A A7 A g 0 22 5 (R 2
*3).

K2 BMRAREFEANEANTY

Tab.2 The regional production input-output of different rice production patterns Jt/hm’
X AR TA 7 AR ®A s
region production pattern inputs outputs production pattern inputs outputs
I 7K Liaoning Dawa FEMERIFE RC 23 606 +441% 39991 +1 192 JKFHEAFH RM 19 076 +1 822° 24 765 £829°
JZF#1l Liaoning Panshan  FEMERIF: RC 20 992 +3 602° 52227 +6 429°  /KFGHLF RM 14 189 +3 149" 27 035 £566°
F 5 Ningxia FEMERIFE RC 28 662 £3 565" 44 435 £6 355"  JKFGHF RM 20 155 +6 341" 26 397 +4 488"
#1F Hunan MMAIFE RF 29 198 £11 178*° 74 461 £33 213°  JKAGEAFI RM 12 794 +1 868° 20 854 + 1 654°
15 Fujian MMAIFE RF 32214 £16 537°° 62 126 26 349° JKAGEAFI RM 13 193 +2 388° 23 876 +2 343

TE < [ —F0 B A R bR 5 RE R A #1285 (P <0.05)

Notes : Within a column, values with different letters differ significantly( P <0.05)

Tab.3 The Kruskal—Wallis test of regional input-output

£3 KX #FENFH Kruskal—Wallis # 1%

%50 T7 2 AR -7 F0 EREED S Y5 % Chi g i} Prob > Chi-sq
item source of variance quadratic sum DOF MSE Chi statistics
EAEN A groups 3 825 4 956.252 8 14.903 7 0.004 9
input of rice-based error 10 034 50 200.679 8
co-culture total 13 859 54
IKAG RN A groups 5 220.05 4 1 305.01 20.35 0.000 42
input of rice error 8 633.95 50 172.68
monoculture total 13 854 54
S Et groups 6 919.85 4 1729.96 26.96 0.000 02
output of rice-based error 6 940. 15 50 138.80
co-culture total 13 860 54
KRG 2R 7 groups 5 440.51 4 1360.13 21.22 0.000 3
output of rice error 8 402.49 50 168.05
monoculture total 13 843 54
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Tab.4 Regional variations in the use of chemical fertilizers, pesticides and organic fertilizers

TTRE LTI . , -
X o - THE WIFg e it

. Liaoning  Liaoning L .
region Ningxia Hunan Fujian

Dawa Panshan

AL B % A s Ft /% chemical fertilizer cost reduction 2.8 19.7 32.2 47.1 49.2
AL B A U HE M 22/ % fertilizer cost reduction range 18.0 62.9 100.0 85.7 100.0
A 25 A Y H /% pesticide cost reduction 3.2 34.3 43.4 69.6 83.6
A 2 A Y M 2%/ % pesticide cost reduction range 34.3 56.3 71.4 50.0 100.0
5 HLAE % A< 3% &/ ( 76/hm? ) organic fertilizer cost increment 13.2 849.0 1744.5 637.5 67.5
B R A 3G B H 25/ (J6/hm? ) organic fertilizer cost increment range 300.0 1140.0 7 350.0 3150.0 1687.5
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Tab.5 The other inputs of different rice production patterns in all regions Jt/hm’
eI 7B B 4 BLBE B R Hofb i
region production pattern facility improvement machinery labor miscellaneous inputs
TR & Fh 3% RC 0 3870 £139 2 648 186 0
LiaoningDawa JKFGHAN RM 0 3923 =119 2 648 =152 0
ST FEEE P 3: RC 996 + 137 2 025 £387 2 546 £195 798 £135
LingningPanshan JKAE B F RM 0 2127 £126 1950 + 147 0
TH & FP3: RC 1290 621 2 681 £1 293 3164 £1 788 1 088 £714
Ningxia JKAG R RM 381 +285 2520 +1 310 2775 +1 673 831 £473
WIEE T fh 7% RF 15 401 +3 467 4394 =1 595 6 282 +1 637 425 +56
Hunan JKFG B R RM 0 4 860 =120 4519 1 113 450 =0
T Tt Fh 7% RF 5051 £3 920 2 646 £932 3750 £2 569 0
Fujian KRG AN RM 0 2 646 +932 2651 £1 635 0

®6 FHXBHEEEMITHBUT
XRHNERABENLEE
Tab.6 The government support and the degree of
operating scale of rice-based production

pattern in different regions %
Tift % 7 AR B AR
X C L o Ay (D R ]
= proportion of proportion of
region L .
government subsidies cooperatives
for farmers and enterprises
i 7 K ¥E Liaoning Dawa 0 0
i 7441l Liaoning Panshan 100 17.6
T & Ningxia 60.8 100
i % Hunan 0 38.1
1 73 Fujian 16.7 63.2
3 9fie
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Benefit-cost analysis of different rice-based production systems

LI Jiayao'’, CHANG Dong', LI Bainian’, WU Xugan', ZHU Zewen', CHENG Yongxu'*®
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Abstract. Rice-based production system with the mixture of cropping and aquaculture is a traditional
agriculture system in China. With the development of modern agriculture, it is becoming a popular food
production pattern around China. Because rice-based production system could maintain the riceland
biodiversity and reduce the production cost, Chinese government encourages the development of these
coculture systems. Based on the local tradition and habit of cropping and aquaculture, there are two dominant
coculture types:Rice-crab and rice-fish systems. However,to date,the cost,benifit and productivity per unit
of these coculture patterns varied from farmer to farmer as well as from area to area, which indicated the rice-
based production system is still immature and unstable. Therefore, based on the survey of rice-based
production system from four typical provinces in 2013, we investigated the current status of two major rice-
based production systems in China. In this study, the production inputs, economic benefits, fertilizer and
pesticide utilization were analyzed and compared to provide the useful information for the future development
of rice-based production system. The results are as follows; Compared to the rice monoculture , these two rice-
based production systems have higher average profits(2.43 —3.92 times) ,lower fertilizer and pesticide cost
(reduced by 2.8% -49.2% and 3.2% -83.6% respectively). These results indicated that both rice-crab
and rice-fish coculture systems had better economic and ecological benefits than rice monoculture system. But
due to the technical immaturity and degree of industrialization, huge differences were observed on the final
economic and ecological benefits among the farmers. This investigation revealed that the small scale,the high
cost of inputs, limited ecological and social benefits are the main problems we are currently facing in the rice-
based production systems. In conclusion, our results suggested further development of key technology,
increasing the governmental support,and improvement of production scale are very important to slove these
problems.

Key words: rice-based production system; rice-crab coculture; rice-fish coculture; benefit-cost; non-
parametric test

Corresponding author: CHENG Yongxu. E-mail ; yxcheng@ shou. edu. cn

http : // www. scxuebao. cn



