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Growth characteristics of alligator weed (Alternanthera philoxeroides) in
rice ecosystems and effects on rice growth and development
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WANG Cheng-Chao', LIU Wen-Hai', WAN Fang-Hao’

(1. College of Life Sciences, Hunan University of Science and Technology, Xiangtan 411201, China; 2. State Key Laboratory for Biology
of Plant Diseases and Insect Pests; Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract To understand the invading capability of alligator weed (Alternanthera philoxeroide) in cultivated rice fields and rice
resistance to A. philoxeroide invasion, the growth characteristics of 4. philoxeroide and effects on rice development at early invasion
were studied. A paddy field invasion simulation was conducted through transplanting propagators of A. philoxeroide into cultivated
rice fields after seedling transplant. The results showed that 4. philoxeroide growth weakened in the first cultivation season of rice
after field transplanting. The numbers of clones and erect caulis of A. philoxeroide decreased slightly from early tillering to late
tillering and also increased slightly from late tillering to mature stage of rice (all insignificant). Although weed height increased sig-
nificantly, weed stem grew small and soft with weak tops growth. A. philoxeroide weed leaves were generally small, weak and curly
and produced few new buds in rice fields. No significant effects were noted regarding rice growth parameters such as number of till-
ers, effective tillering per cluster and plant height when only few A. philoxeroides propagators were transplanted into rice fields. 4.
philoxeroide near rice field margins and in rice field levees hardly grew or spread into main rice fields. Although only weed clone
number, erect caulis and plant height increased significantly, weed vegetation cover grew thick. These findings suggested that both
cultivated lands and rice fields controlled growth and reproduction of A. philoxeroides. It was also proposed to keep rice fields under

cultivation to prevent weed invasion.
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F1 ZFULEFEESMERBEEPREKRFEGHE, 2009)
Table 1  Growth characteristics of 4. philoxeroides in paddy field (Xiangtan, 2009)

Growth characteristic parameters of 4. philoxeroides

-
Investigation date h fri
(month-day) Growth stage of rice Number of clone Number of erect stem Plant height Appearance frequency
(No.-0.25m™) (No.-0.25m™) (cm) (%)
05-24 Early tillering stage 2.20+0.44a 2.66+0.46ab 5.04+0.43A 77.14a
06-07 Later tillering stage 2.80+0.60a 3.74+0.74b 14.63+1.41B 68.57a
06-21 Booting stage 2.71+0.37a 3.26+0.43b 16.53+1.66BC 82.86a
07-05 Mature stage 2.00+0.30a 2.14+0.31a 27.04£1.86D 74.28a
(P<0.05) (P<0.01) Different small letters and capital letters in the same column mean significant

difference at 0.05 and 0.01 levels, respectively. The same below.

#*2 TLETEEMERBIASRE REIEGHETE, 2009)
Table 2 Growth characteristics of 4. philoxeroides at the exterior margin of paddy field (Xiangtan, 2009)

Growth characteristic parameters of 4. philoxeroides

-

Investigation date

(month-day) Growth stage of rice Number of clone Number of erect stem Plant height Appearance frequency
(No.-0.2m™) (No.-0.2m™) (cm) (%)
05-24 Early tillering stage 10.6+1.50a 14.0+2.88a 6.25+0.59B 100.00
06-07 Later tillering stage 17.2+10.29ab 18.4+11.52ab 3.82+0.47A 100.00
06-21 Booting stage 73.2+12.58¢ 93+15.88¢ 35.52+2.19C 100.00

3 T UOEFEEHERBABRE LS KRSHEGHE, 2009)
Table 3  Growth characteristics of A. philoxeroides on the levee of paddy field (Xiangtan, 2009)

Growth characteristic parameters of 4. philoxeroides

-

Investigation date

(month-day) Growth stage of rice Number of clone ~ Number of erect stem Plant height Cover rate Appearance
(No.-0.2m™) (No.-0.2m™) (cm) (%) frequency (%)
05-10 Returning green stage 13.0+3.46b 44.6+13.91b 11.48+1.46a 9.4+3.06a 100.00
05-24 Tillering prophase 46.2+2.65¢ 189.2+21.71cd 14.80+1.21ab 19.6+7.72b 100.00
06-07 Later tillering stage 81.0+13.88cd 149.0+25.99¢ 14.72+1.97abc 79.0+7.48¢c 100.00
06-21 Booting stage 4.4+0.98a 4.8+0.86a 16.59+2.12abc 87.6%2.76¢cd 100.00

07-05 Mature stage 132.5+13.46d 201.8+24.48d 33.37+£2.14d 95.8+0.58¢ 100.00
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Table 4 Plant height and tiller number of rice after 4. philoxeroides invading
Parameters of rice Invading field Control field P Pvalue
Plant height (cm) 42.07+0.61 42.1540.67 0.922
Tiller number 6.62+0.29 6.88+0.42 0.574
Effective tillering per cluster 5.924+0.64 5.66+0.23 0.350
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