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Effect of large-scale rice-duck eco-farming on the composition and
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SHEN Jian-Kai'*, HUANG Huang" *, FU Zhi-Qiang®**, ZHANG Ya**, CHEN Can"*, JIN Xiao-Ma'*,
LIAO Xiao-Lan®* LONG Pan**, GAO Wen-Juan**, XIE Xiao-Ting"*
(1. College of Agronomy, Hunan Agricultural University, Changsha 410128, China;
2. College of Bio-safety Science and Technology, Hunan Agricultural University, Changsha 410128, China;
3. College of Science, Hunan Agricultural University, Changsha 410128, China;
4, Key Laboratory of Multi-cropping Cultivation and Farming System, Ministry of Agriculture, Changsha 410128, China)

Abstract Changing characteristics of weed community, weed-controlling effect of large-scale rice-duck eco-farming (SF), conven-
tional rice-duck eco-farming (CF) compared to mono-cropping rice (CK) were analyzed in order to explore the dynamics of weed
communities in large-scale rice-duck eco-farming paddy fields. The study shows that weed density in paddy fields significantly de-
creases with more than 94% grass-controlling effect under SF compared with CK. Before rice booting stage, weeds compose mainly
of Alopecurus pratensis, Echinochhloa crausgalli, Cynodon dactylon, Alternanthera philoxeroides, Mouochoria vaginalis, Murdan-
nia triquetra and Eclipta prostrata in SF. During heading to ripe stage, weeds are mainly A. philoxeroides, E. crausgalli, C. dactylon,
M. triquetra. At tillering, species richness, Simpon index and Shannon-Wiener index are higher while Pielou index is lower in SF
than in CK. From booting to ripening, weed species richness, Simpon index and Shannon-Wiener index are lower while Pielou index
is significantly higher in SF than in CK. In the entire rice growth period, weed density, weed fresh weight and species diversity are
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not significantly different between SF and CF, but species diversity is higher in SF than in CF. SF changes the structure of weed
community and decreases weed species diversity, effectively limiting weed infestation in paddy fields.
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Tab. 1 Influence and control effect of different treatments on weed density, fresh weight and plant height
Treatment Density Control effect based on Fresh weight Control effect based ~ Plant height ~ Control effect based on
(ind - m) weed density (%) (g-m? on fresh weight (%) (cm) plant height (%)
SF 4.40+4.2bB 94.20 16.39+0.23bB 90.72 3.32+0.03bB 65.43
CF 3.80+1.5bB 94.99 5.34%0.11hB 96.98 2.03+0.02bB 78.72
CK 75.8047.2aA — 176.56+0.63aA — 9.62+0.06aA —

5% 1%
5% and 1% level respectively. The same below.

Values with different small and capital letters in one column are significantly different at
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Tab. 2 Weed species and density in paddy fields of different treatments

Weed density (ind - m™)

Treat- Stage
ment Total
SF Tillering stage 0.52 0.80 — — 0.64 1.64 0.56 0.28 0.80 0.32 5.56bAB
Booting stage 0.24 1.00 — — 0.60 1.04 — 0.68 0.48 0.04 4.08bB
Heading stage 0.04 0.42 — — 0.56 — — 0.24 0.24 — 1.50bB
Mature stage — 0.20 — — 0.40 — — 0.12 0.16 — 0.88bB
CF Tillering stage 0.24 0.72 — — — — — — 0.36 — 1.32bB
Booting stage 0.12 0.80 — — — — — — 0.40 — 1.32bB
Heading stage 0.08 0.52 — — — — — — 0.20 — 0.80bB
Mature stage — 0.52 — — — — — — 0.24 — 0.76bB
CK Tillering stage 3.68 4.52 1.12 — 2.08 — 0.16 0.28 0.26 0.26 12.36aA
Booting stage 4.04 4.72 3.04 2.76 1.88 1.80 0.08 0.48 0.30 0.08 19.18aA
Heading stage 3.48 5.04 3.52 2.52 1.20 0.56 0.08 0.48 0.36 e 17.24aA
Mature stage 3.72 5.08 3.44 2.20 1.08 0.30 0.04 0.60 — — 16.46aA
Mouochoria vaginalis Echinochhloa crausgalli Cyperus difformis Lindernia procumhens Alternanthera philoxeroides
Alopecurus pratensis Sagittaria pyggmaea Murdannia triquetra Cynodon dactylon Eclipta prostrata.
®3 ATRAEFEHAFELFERE
Tab. 3 Weed density of different groups in paddy fields of different of treatments ind-m™
Stage Weed group SF CF CK
Monocotyledoneae weeds 5.0+1.43abA 1.3+0.79bA 14.2+4.95aA
Tillering stage Dicotyledoneae weeds 1.0+£0.62aA — 2.1+1.55aA
Broadleaf weeds 1.5+0.80bAB 0.2+0.19bB 5.9+1.90aA
Gramineae weeds 3.8+1.38abA 1.0+0.42bA 8.9+3.38aA
Cyperaceae weeds 0.1+0.04aA 0.1+0.08aA 1.1+0.58aA
Monocotyledoneaet weeds 4.4+0.88bB 1.2+0.80bB 19.2+4.64aA
Booting stage Dicotyledoneae weeds 0.6+0.54bA o 4.6+£3.49aA
Broadleaf weeds 1.3+0.77bB 0.1+0.08bB 11.2+3.11aA
Gramineae weeds 3.8+0.84bB 1.2+0.76¢cB 7.9+0.86aA
Cyperaceae weeds — — 3.0£1.65aA
Monocotyledoneae weeds 0.1+0.11bB 0.8+0.34bB 16.7+2.69aA
Heading stage Dicotyledoneae weeds 0.5+0.08bB — 3.7+£1.03aA
Broadleaf weeds 1.1+0.53bB 0.1+0.08bB 9.7+1.66aA
Gramineae weeds 2.2+1.10bAB 0.7+0.39bB 7.0+1.65aA
Cyperaceae weeds — —_ 3.5+1.65aA
Monocotyledoneae weeds 2.6+068bB 0.7+0.24cB 17.1+£2.59aA
Mature stage Dicotyledoneae weeds 0.4+0.32bB — 3.0+1.82aA
Broadleaf weeds 0.5+0.39bB — 9.6+£1.39aA
Gramineae weeds 0.5+0.32bB 0.5+0.24bB 9.7+1.46aA
Cyperaceae weeds — — 4.3+1.35aA
x4 TRLEFHAXEEYZ HFMHELY
Tab. 4 Weed diversity indexes in paddy fields of different treatments
Stage Diversity index SF CF CK
Simpon Simpon index 0.74+0.08aA 0.61+0.04abA 0.54+0.02bA
Tillering stage Shannon-Wiener Shannon-Wiener index 1.21+0.14abA 0.95+0.02bA 1.41+0.13aA
Pielou Pielou index 0.75+0.04bA 0.95+0.02aA 0.62+0.02bA
Species richness 4.00£0.02aA 2.00+£0.01bA 4.00+0.02aA
Simpon Simpon index 0.61+0.11aA 0.60+0.15aA 0.58+0.03aA
Booting stage Shannon-Wiener Shannon-Wiener index 1.12+0.14bAB 0.95+0.12bB 1.75+0.16aA
Pielou Pielou index 0.87+0.13aA 0.96+0.10aA 0.71+0.04bA
Species richness 2.80+0.01bB 2.20+0.01bB 4.50+0.02aA
Simpon Simpon index 0.60+0.07aA 0.59+0.11aA 0.65+0.05aA
Heading stage Shannon-Wiener Shannon-Wiener index 0.92+0.12bB 0.90+0.08bB 1.71+0.22aA
Pielou Pielou index 0.91+0.11aA 0.97+0.08aA 0.72+0.03bA
Species richness 2.20+0.01bB 2.00+0.01bB 4.20+0.02aA
Simpon Simpon index 0.56+0.07bA 0.51+0.14bA 0.73+0.05aA
Mature stage Shannon-Wiener Shannon-Wiener index 0.63+0.14bB 0.75+0.09bB 1.75+0.24aA
Pielou Pielou index 0.92+0.14aA 0.97+0.09aA 0.70+0.03bB

Species richness 2.00+0.01bB 2.00+£0.01bB 4.10+0.01aA
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