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Effect of film-mulched treatment on weed diversity in rice field

Xin Zhao', Chaowen Lin?, Mingqiao Xu’, Jingjing Huang?, Yibing Chen®, Chuanren Li®, Qingnian Cai'"

1 College of Agronomy & Biotechnology, China Agricultural University, Beijing 100193

2 Soil and Fertilizer Institute, Sichuan Academy of Agricultural Science, Chendu 610066
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Abstract: Mulch film is applied to and can greatly increase rice yield in mountainous and hilly areas of Cen-
tral and Southwest China. Weeds are important pests in rice fields, but little knowledge exists about how
mulch film impacts weed diversity in rice fields. Herein, we investigated the composition, density, and diver-
sity of weed communities in film-mulched and conventional rice fields and compared species richness, total
and relative densities, and diversity index of weeds between the two planting patterns. Twelve and 14 species
of weeds were found in the film-mulched and conventional rice fields, respectively. Of them, Portulaca ole-
racea, Monochoria, vaginalis, Eulaliopsis binata and Marsilea quadrifolia, which occurred in conventional
rice field, did not grow in the film-mulched rice field. Total weed density was suppressed in the
film-mulched field compared to conventional rice field. Digitaria sanguinalis, Juncellus serotinus, Oxalis
corniculata and Cyperus difformis were the dominant weed species and their relative densities were
18.01-30.46%, 17.22-23.97%, 11.91-45.59% and 10.29-49.26%, respectively. O. corniculata and C. dif-
formis were found in both field types, but their densities were significantly lower in the film-mulched field
than in the conventional rice field. D. sanguinalis and J. serotinus were dominant species found exclusively
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in the film-mulched rice field. In contrast with conventional rice fields, Pielou index was higher in the
film-mulched rice field. Shannon and Margalef indices did not differ between planting patterns.
Film-mulching was available for controlling weeds in paddy field and may be useful for maintaining weed
communities at low levels and thereby avoiding severe weed outbreaks.

Key words: film-mulched rice, weed density, dominant species, Shannon index, Pielou index, Margalef in-
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Fig.1 Total density of weed community in film-mulched and
conventional rice fields. Different letters indicate a significant

difference at 0.05 level.

*®1 WEFEAMEAREEEAREENEE(TEHEREE) (%)

Table 1

Relative density (mean= SE) of weeds in film-mulched and conventional rice fields(%)

WA REL 1 2 3 4
T Sampling times ™y s W H i W H I o B T
*ﬁwj:‘ Film-mulch  Conven- Film-mulch Conven- Film-mulch Conven- Film-mulch  Conven-
Weed species ed tional ed tional ed tional ed tional
Ll Digitaria sanguinalis 30.46+2.34 - 20.52+4.30° 2.73+1.17° 18.01+3.58 - 9.49+3.29°  0.05+0.03"
T4 Leptochloa chinensis 3.14£1.21%  0.2740.19°  2.11£0.52*  0.35+£0.31° 2.20+1.91° 0.97+1.08* 0.71+0.42°  0.30+0.08"
% Echinochloa crusgalli 7.48+325"  7.60£3.72° 0.99+1.02° 2.05+1.13° 0.87+1.41° 1.73+0.80° 1.46+1.15" 1.66+0.56"
W& Eulaliopsis binata - - - 0.41+0.38 - 0.66+£0.36  4.18£1.59°  1.03+0.26°
IKIBEE Juncellus serotinus 17.22+3.76"  2.63+0.88°  5.96+1.60° 0.99+0.09° 17.92+7.51° 0.98+0.84° 23.97+7.63" 0.85+0.41°
SEMYEEL Cyperus difformis 27.10£6.43° 49.26+9.88" 17.26+5.35° 10.29+5.79° 18.01£5.93" 21.13+4.43* 16.07+4.34*  3.60+0.60°
WU Galium aparine 0.34+0.33°  2.2240.75* 3.31+2.51° 16.23+3.57*° 9.07£3.01° 18.01+2.80° 20.27+3.69* 2.10+1.01°
Wi _E3% Lindernia procumbens - 8.12+4.02  0.11+0.27 - 2.43+2.08  0.86£0.69° 1.39+0.78° 21.07+6.01°
WK Rotala indica 8.43+1.84* 1.51£0.64" 1.08+£0.62° 2.32+1.09* 4.50+1.22° 19.40+2.79° 3.41+1.04* 2.21+0.58"
I'#®H Ludwigia prostrata 425+1.43° 16.10+3.55° 7.09+3.24° 9.05+1.61° 5.37+2.47° 7.31£1.67° 6.34+1.00° 5.01+1.67"
@Hﬁ% Oxalis corniculata - 12.07+0.42 40.07+6.57* 45.59+6.42° 21.36+2.75° 20.14+4.06 11.91+2.51° 1.53+0.67°
W Portulaca oleracea - - - 6.28+1.90 - 5.74£1.80 0.20£0.49"  7.88+1.64°
855 Monochoria vaginalis - - - 4.01£208 - 2.62+1.06 - 0.67+0.27
VUi Marsilea quadrifolia - - 51.12£7.91

F4T WA R 7 BERIR B3 22 7:(P < 0.05). ?“4(/\»)%@43 3«AuL4Hﬁ7F>1o%m4*ﬁww\jym1juw¢

Different letters in the same row are significantly different at the 0.05 level. The dominant species are defined as the species with relative densi-

ty >10% and occured three times during four field investigations.
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Fig. 2 Density comparison of dominant weed species between film-mulched and conventional rice fields. Different letters indicate a

significant difference at 0.05 level.

Film-mulched; ((1) Conventional.
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Table 2 Biodiversity indices (mean & SE) of weed communities in film-mulched and conventional rice fields

RSV Shannon-Wiener #5%{ Pielouy) 5] FEF 4L Margalef=F & R4
Sampling times Shannon-Wiener index (H) Pielou evenness index (E) Margalef richness index (M)
i L Hi e R Hh Gigs)

Film-mulched Conventional Film-mulched Conventional Film-mulched Conventional
1 230+1.17% 1.95+041° 0.87+0.01° 0.65+0.11° 1.17+0.20° 1.15+£0.19°
2 227+0.17% 245+£045° 0.78+0.03° 0.72 +0.02° 1.32+0.16° 1.54+£0.19°
3 271+0.15° 2.79+0.08* 0.86+0.03* 0.79 +£0.02° 1.68 £0.21° 1.71+£0.10*
4 2.74+023° 223+0.18° 0.82+0.07* 0.58+0.05° 1.85+0.12° 1.81+£0.17%

[A4T AR - RE R 7R 1 35 22 57:(P < 0.05) Different letters in the same row are significantly different at the 0.05 level.
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