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An environmental economics analysis of a rice-duck ecological management

technique with no-tillage

XIANG Ping-An, HUANG Huang, GAN De-Xin, HUANG Mei (College of Agronomy, Hu' nan Agricultural University
Changsha 410128, China). Acta Ecologica Sinica,2005,25(8):1981~1986.

Abstract: This study is aimed at the ecological and economical benefits of the rice-duck ecological management technique with
no-tillage through the adoption of field experiment and environmental economic approaches. The results showed that the
farmers’ control over field weeds was remarkably effective with the application of this technique. In the initial tillering stage
and the full tillering stage of late rice, the rice-duck ecological management technique with no-tillage was 100%; effective in the
prevention of Chilo suppressalis. The incidence rate of Cnephalocrocis medinalis was 48.05% and 93.55% lower, respectively,
than that of the no-tillage cast-transplant area without duck. As for the diseased plant ratios of sheath blight in the no-tillage
cast-transplant area with duck it showed 48. 15% and 38.21% lower, respectively, than that of the no-tillage cast-transplant
area without duck. The control of methane emission was apparently effective in the no-tillage cast-transplanted area with duck
over the peak period (in the initial tillering stage and the full tillering stage of late rice) , when compared with the conventional-
tillage cast-transplant area without duck. showing a reduction of 4. 723g/m?*. In comparison with the no-tillage cast-transplant
area without duck, the amount of methane emission was reduced 2. 333g/m?*. For the total course of late rice, the amount of

methane emission in the no-tillage cast-transplant area with duck was reduced 3. 37g/m” compared with that of the no-tillage
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cast-transplant area without duck, and reduced 5.59g/m?* in comparison with that of the conventional-tillage cast-transplant
area without duck. No-tillage could save 1300m®/hm’ of irrigation water. Analysis of environmental economics indicated:
compared with the farmers who adopted the no-tillage cast-transplant without duck technique and those who adopted the
conventional-tillage cast-transplant without duck technique, the farmers adopting the rice-duck ecological management
technique with no-tillage showed a possible income increase of 2166yuan/hm?* and 4207yuan/hm?, respectively. The economic
net benefit of the no-tillage cast-transplant with duck technique was 4062yuan/hm®, and those using the no-tillage cast-
transplant without duck technique and the conventional-tillage cast-transplant without duck technique respectively earned
1592yuan/hm? and —997yuan/hm?. The rice-duck ecological management technique with no-tillage might not only bring about
the ecological and economic benefits for a compound ecological system with rice-duck, but also may overcome the disadvantages
that the no-tillage brings to the ecological environment, thus making it a sustainable agricultural production mode with a
potential of promotion and development.

Key words: no-tillage; rice-duck management; weed; Cnephalocrocis medinalis; Chilo suppressalis; sheath blight;

environmental economics
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3.37g/m*, 5.59g/m?,

1

Table 1 Amounts of Cnephalocrocis medinalis and Chilo suppressalis per square meter in the full tillering stage and the boot stage of late rice

under different treatments

8 6 6-Aug. 9 13 13-Sept.
Treatment (G (G (G (G
Cnephalocrocis medinalis Chilo suppressalis Cnephalocrocis medinalis Chilo suppressalis
o 4.0 0 0.6 0
2 7.7 2.5 9.3 3.2
3.1 0.2 8.9 3.6

(D No-tillage cast-transplant area with duck,@No-tillage cast-transplant area without duck,@)Conventional-tillage cast-transplant area without

duck; the same below
2
Table 2 The comparison of sheath blight in the full tillering stage and the boot stage of late rice under different treatments
8 6 6-Aug 9 13 13-Sept
Treatment 0 (CZP) (CZP) %)
Diseased hills ratios Diseased plant ratios Diseased hills ratios Diseased plant ratios
10.5 4.2 19.1 7.6
20. 3 8.1 30.8 12.3
15.4 6.2 21.4 8.6
3 (g/m?)
Table 3 Amount of methane emission during the rice growing season under different treatments
@®- ©- ®- @- 5-
Treatment @ ® (O} 5 ©) Total
No-tillage cast-transplant area with duck 1. 361 6. 941 1.116 0. 806 1. 976 12. 200
No-tillage cast-transplant area without duck 1361 9.2 2. 448 1440 1050 15. 973
Conventional-tillage cast- 1.562 11. 661 1.764 0. 962 1. 838 17. 790

transplant area without duck

(DTransplanting, @ The initial tillering stage, 3The full tillering stage, @) The boot stage, ©) The complete panicle stage, 6 The maturity stage
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2317yuan/hm?, s 847yuan/hm?, R R
1. 4yuan/kg, 0. 4yuan/kg,
2584yuan/hm?*,794yuan/hm?, 5 (yuan/hm?),
5 (yuan/hm?)
Table 5 The comparison of finance income under different treatments
Production value Financial costs
. . . . - . Financial
Treatment ) ) s ® ® © @ ® ® i
Paddy  Duck ® @ net benefit
No-tillage
COTIEBE 615 2317 1470 260 239 796 1890 398 734 5145
cast-transplant area with duck
No-tillage
cast-transplant area  without 6826 239 796 1680 398 734 2979
duck
Conventional-tillage cast- duck 6032 239 796 320 474 2100 398 767 938

transplant area without

% (D Ducklings and forage,@ Nylon net, &) Seed, @ Fertilizer . & Pesticide, ©) Cultivation by tractor, (7 Labor, ® Tax, © Other

2.2.2 s N s
1300m*/hm?*, 0. 05yuan/m? , 65yuan/hm?, MEB  65yuan/hm?,
. CH, 5.59g/m?, 31.42%;
3.373g/m?, 18.96% 3 CH, 2.217g/m?,
12.46%, CH, MEC 1604. 8yuan/hm?®, CH, MEC
1605yuan/hm?, CH, MEC 1101yuan/hm?, CH, MEC
1405yuan/hm?,
. . 3 315 kg/hm?. MEC
0. 15yuan/kg o, 03 MEC 47yuan/hm?,
s MEC 0,
11kg/hm?, MEC 25. 73yuan/kg v, MEC 283yuan/hm?,
3 s 4062yuan/hm?*(
6), . 2470yuan/hm?,5059yuan/hm?, ,
6 (yuan/hm?)

Table 6 The comparison of economical benefits under different treatments

Economic costs

- Production Marginal . Economic
Treatment . @© ; .
value external benefit 2 ® i net benefit
No-tillage cast-transplant _
. 10932 65 5787 47 1101 4062
area with duck
No-tillage cast-
. 6826 65 3847 47 1405 1592
transplant area without duck
C tional-tilla
onventiona i age 6032 5094 47 283 1605 —997

cast-transplant area without duck

% (1) Financial cost, 2 Environmental cost of fertilizer, 3) Environmental cost of pesticide, @) Environmental cost of methane emission
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