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The impact of rice-duck intergrowth on aquatic animals community of rice fields

CAO Cou-Gui, WANG Jin*Ping» DENG Huan (College of Plant Science and Technology. Huazhong Agricultural
Universitys Wuhan, 430070, Hubei, China). Acta Ecologica Sinica,2005,25(10) :2644~2649.

Abstract : Rice-duck intergrowth is a complex ecological system with natural ecology and artificial interfere. This technology of
Rice-duck intergrowth brings the production of paddy field, cultivation and ecological function into full play, and opens a new
way of sustainable development for rice and waterfowl production. This paper discussed the influence of rice-duck intergrowth
on the species, quantities, diversity and biomass of aquatic animals, which offered a research approach to aquatic animal
diversity for rice-duck intergrowth ecosystem, and gave some theoretical directions to reasonably quantify ducks raised and
standardize the technology of rice-duck intergrowth.

The experiment was conducted on experimental farm of Huazhong Agricultural University, Wuhan, Hubei province. The
experiment was designed as 3 treatments, (1) no duck (CK); (2) 4 ducks (D4); (3) 6 ducks (D6) in each plot of 222 m?®. All
the treatments were replicated 3 times in randomized blocks design. Ten days after rice replanting. ducks were put in the rice
field, and 50 days after duck-raising, the sampling of zooplankton. benthic animals and aquatic insects in different treatment
plot and water head field was made. The diversity index was calculated by Margalef method. In the whole period of rice
growth, there were no weeding, no pesticide and no fertilizer performed.

The result showed that there existed one important relationship between the number of species of aquatic animals and flow
of water. The more duck put, the less species. There were 15, 27, 27, 25 groups in CK, 4-duck, 6-duck and water head field,
respectively. The frequency attribution of categories of aquatic animals in rice field was accorded to C. Raunkiaer theory. Both
the species number and biomass of aquatic animals decreased with different treatments as an order of water head field, control
field, 4-duck field and 6-duck field. The diversity index of CK, 4-duck, 6-duck and water head field treatments were 2. 15,
2.06, 1. 85, 1. 46, respectively, but the difference was not significant.
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1
Table 1 Composition of aquatic animals in different rice-duck intergrowth ecosystems
4 6
no duck CK 4 ducks D4 6 ducks D6
Waterhead =775~ Ty 3 1 2 3
Protozoa
Alclla + + + +
Difflugia + + + + + + + + +
Epistylis + +
Vorticella + + + +
Strobilidum + + +
Acanthocystis +
Rotifera
Brachianus + + + + + + + + + +
Trichocerca + + + + + +
lecane + + + + + + + +
Lepatella + + + + + + + -+
Gastropus +
Filinia + + + + + + + 4
Polyarthra -+ +
Asplanchna + + + + + +
Schizocrea + + + + + + +
Cladocera
#% Sidoidea 7% Diaphanosoma + + + + + + +
% Chydolidea % Leydigia + + + + + +
% Alona + + + + + + +
% Alonlla + + 4 4 +
# Chydovus + + T +
7%  Pleuroxus +
# Daphuiida &  Scapholeberis + + + 4 4 + +
#&  Sinoceplalus -+ 4
# Minidea # Moina + + + + + + + + + +
#%  Macrothricidea # Macrothrix +
Copepoda
Auuplrus + + + + + + + + + +
Copepodid + + + + + + + + + +
Cycloporda + + + + + + + + + +
Conchostraco
Conchostraco + + + + + + + + 4 4
Oligochoeta +
Aquatic insecta
Odonata +
Tendipedidae + + + + +
Culicidae + + + + + + + + + +
Total 15 24 19 20 22 17 19 20 16 15
2.2
8765 /L, 74.6%), N
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Table 2 The variation of the composition of aquatic animals in different rice-duck intergrowth ecosystems
CK D4 D6 "
Composition Water head 1 2 3 Average 1 2 3 Average 1 2 3 Average
Protozoa 2 3 3 2.7 2 2 4 2.7 3 2 1 2 0. 50
Rotifera 6 8 7 7 7.3 6 6 4 5.3 6 5 1 4.0 2.92
Cladocera 2 8 5 5 6 7 4 5 5.3 5 3 6 4.7 0.52
Copepoda 3 3 3 3 3 3 3 3 3 3 3 3 3 0
Conchostraco 1 1 1 1 1 1 1 1 1 1 1 1 1 0
Oligochoeta 0 0 0 0 0 0 0 0 0 0 0 1 0. 33 1
Aquatic insecta 1 1 1 1 1 3 1 2 2 2 2 2 2 3. 00
Total 15 24 19 20 21.0 22 17 19 19.3 20 16 15 17.0 1.78
* F(2,6)0.1=3.465 % % F'(2,6)0.05=5. 14
3
~ ~
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KESMBEHTHE®)
The expectation frequencies of aquatic animals
2
1 Fig. 2 Percentage of aquatic animals in different frequencies in
Fig. 1 Percentage of aquatic animals in different {requencies different treatments
3 C /L)
Table 3 Number of aquatic animals in different rice-duck ecosystems (ind. /1.)
CK D4 D6
C iti Warer 1 2 3 1 2 3 1 2 r
“omposition B 2 3
! head Average Average Average
Protozoa 12000 5400 12000 9300 8900 5400 4500 8100 6000 1800 4500 2400 2900 4.90"
Rotifera 1710 570 1140 2610 1440 570 510 810 630 180 1050 750 660 1.43
Cladocera 595.5 539.3 657 441 545 383 225 405 337 858 642 1317 939 5.99"
Copepoda 151.5 349.7 570 138 352 594 510 798 634 354 120 585 353 1.93
Conchostraco 379.5 25.5 660 96 260.5 162 48 93 101 129 9 12 50 0. 84
Oligochoeta 0 0 0 0 0 0 0 0 0 0 0 31.85 10.62 1
Aquatic insecta 10.5 20.9 30 15 21.97 69.7 6 104.54 60.08 81.69 37.85 468.69 73.19 1.78
Total 14847 6905 15057 12600 11520 7178 5799 10310 7762 3402 6358 5195 4985 3.86"
* [1(2,6)0.1=3.465 % % ['(2,6)0.05=5. 14
Margalef ( 4), 2.15 s
b ’ o
2.3
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Table 4  Bio-diversity indexes of aquatic animals in different rice-duck ecosystems
CK D4 D6
C iti Water 1 2 3 1 2 3 1 2 3 E
omposition i K .
P head Average Average Average
Protozoa 0.11 0.23 0.11 0.22 0.19 0.12 0.12 0.33 0.19 0. 27 0.12 0 0.13 0.23
Rotifera 0. 67 1.1 0. 85 0.76 0.91 0.79 0.8 0.45 0. 68 0. 96 0.57 0 0.51 1.15
Cladocera 0.16 1.11 0.62 0. 66 0.79 1. 01 0.55 0. 67 0.74 0.59 0. 31 0.7 0.53 1. 08
Copepoda 0.4 0. 34 0.32 0.41 0. 35 0. 31 0. 32 0.3 0. 31 0. 34 0.42 0. 31 0. 36 1.17
Aquatic insecta 0 0 0 0 0.00  0.47 0 0.22 0.23 0.23 0.28 0.22 0.24 2.99
Total 1. 46 2.44 2,03 1.98 2.15 2.37 1.8 1.95 2.06 2.17 1.74 1.58 1.83 1.05
# F(2,6)0.1=3.46; % % F(2,6)0,05=05. 14; 0  The diversity index of the Conchostraco and the
Oligochoeta both were zero
5
Table 5 Biomass of aquatic animals in different treatments
CK D4 D6
C iti Water 2 3 1 2 3 1 2 3 F
~omposition
P head Average Average Average
Protozoa 0. 36 0.16 0. 36 0.28 0. 27 0.16 0.14 0. 24 0.18 0. 05 0.14 0.07 0. 09 4.81"
Rotifera 1.37 0. 46 0.91 2.09 1.15 0.46 0.41 0. 65 0.50 0.14 0. 84 0. 60 0.53 1.43
Cladocera 29.78  26.97 32.85 22.05 27.29 19.15 11.25 20.25 16.88 42.90 32.10 65.85 46.95 5.99% %
Copepoda 4.55 10.49 17.10 4.14 10.58 17.82 15.30 23.94 19.02 10.62 3.60 17.55 10.59 1.93
Conchostraco 493.35 33.15 858.00 124.80 338.65 210.60 62.40 120.90 131.30 167.70 11.70 15.60 65.00 0. 849
Oligochoeta 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 1. 00
Aquatic insect 10. 50 20.90 30.00 15.00 21.97 476.10 6.00 9. 04 163.71 18.05 6.00 4.56 9.54 0.90
Total 539.90 92.13 939.22 168.36 399.91 724.29 95.5 175.02 331.59 239.46 54.38 104.24 132.7 0.50
* F(2y6>0‘1:3.46; * *1"(2-6)@05:5. 14
3
b o b
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