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Allelopathy and Weed-Suppression of Oryza longistaminata under Water-Nitrogen
Interactions in the Field
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Abstract: Under different irrigation and nitrogen levels, wild rice (Oryza longistaminata) with allelopathic potential, and Oryza
sativa (RD23) without allelopathic potential and their F; (RD23 x O. longistaminata) were used to study their allelopathy and
weed-suppression effects to barnyard grass. During 20-50 days after transplanting, four levels of irrigation treatment, and three
levels of nitrogen were conducted in the field. In bioassay, the allelopathic effect of extracting solution from rice leaves on barn-
yard grass germination was observed. The results showed that O. longistaminata gave the strongest allellopathy under the condi-
tions of deficiency water and low nitrogen, the inhibition rates for the root length and dry weight of barnyard grass were 69.3%
and 74.6%, and decreased with elongating submerging time and increasing nitrogen. The density and biomass of barnyard grass
were investigated after growing together with rice 30 days in the field. Wild rice showed the best weed-suppression effects under
the alternation of wet and dry in the field. After dry cultivating for wild rice, irrigation could significantly improve its control ef-
fect on barnyard grass. Furthermore, interactive effects between irrigation and nitrogen were significant on the allelopathy and
weed-suppression in the field for wild rice and the F;.
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Table 1 Effect of water extracts from rice leaf on the barnyard grass growth 50 days after transplant (mean+SD) (%)

Inhibition to barnyard grass root Inhibition to barnyard grass dry weight
Irrigation Nit?"g?n F RD23 F RD23
application Wild rice 1 Wild rice ‘
Y 0 69.3+1.73 a 65.2+1.54a 23+035a 74.6+2.00 a 72.5+2.04 a 214035 h
45 kg km™ 62.5+3.64 ab 60.6+0.85 b 2.6+0.44 de 64.242.16 b 61.9+0.78 be 2.7+0.87 gh
90 kg km™ 50.6+2.35d 48.8+1.23 d 3.9+0.79 cde 51.9+1.35¢ 50.2+1.65 ¢ 3.8+1.13 fg
W, 0 63.9+2.19 ab 63.3+1.59 ab 4.1£0.44 cd 65.7+2.09 b 64.4+1.45b 4.60.78 ef
45 kg km™ 60.4+1.30 b 60.1£1.65 b 5.240.56 be 61.5+1.71 ¢ 61.3+1.34c 5.30.95 def
90 kg km™ 48.1£1.23 de 47.9+1.47d 3.8+0.95 cde 49.3+1.44 ef 48.8+1.57 ¢ 5.9+0.95 cde
W; 0 54.6+3.99 ¢ 52.240.96 ¢ 3.8+0.95 cde 56.5+2.01d 542+1.23d 5.240.89 def
45 kg km™ 52.542.15 cd 51.4+1.71 ¢ 4.7+1.22bc 55.9+2.31d 53.1£1.65d 5.8+0.75 cde
90 kg km™ 38.6+1.84 f 35.5+1.44 ¢ 5.5+0.70 be 453+2.19 f 41.5+1.71 ef 6.6+1.22 cd
W, 0 43.4+185¢ 45.6+1.38 de 5.4£0.79 be 51.241.99 e 50.7+1.55 de 7.5+0.66 be
45 kg km™ 41.6+1.42 ef 43.3+1.47 de 6.3+1.35b 48.1+1.31 ef 46.4+1.53 ¢ 8.8+0.94 ab
90 kg km™ 2014139 g 2524115 8.5+1.42a 28.4+1.59 ¢ 31.7+1.66 g 9.7+0.66 a
F W 73.02" 41.86" 46.56" 54.78" 25.87" 39.51"
F-value N 49.85" 17.72" 29477 3635 13.39” 33.06™
WxN 8.59™ 3.81° 0.58 10.07” 3.14" 0.178
W,N WxN W, W, W5 W, ;

5%
W, N, and WxN denote water factor, nitrogen factor and their interactive effects, respectively. Wi, W,, W3, and W4 denote four levels of irriga-
tion treatment, including drought, two types of alternating wet and dry, and submerging, respectively. Values within a column followed by a different
letter are significantly different at P<0.05.
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Table 2 Quantity and biomass of barnyard grass in the field at 30 days after sowing (mean+SD)

Density of barnyard grass (plant m )

Dry weight of barnyard grass(g m )

Irrigation Nitrogen F RD23 F RD23
application Wild rice ' Wild rice 1
\W 0 155+1.73 g 17.3£1.23 g 96.3£2.43 a 6.6+£0.72 f 8.3x1.71 e 61.7£1.56d
45 kg km™ 20.4+1.85f 22.14£2.12 f 97.54£3.21 a 10.84+0.98 ef 11.0+1.68 de 65.3£0.96 cd
90 kg km™ 31.6£1.59 ¢ 35242.16 ¢ 98.4+1.39 a 14.2+1.13 de 16.8+1.47 ¢ 67.7£1.15 c¢d
W, 0 7.4+2.07 fg 7.6+0.46 g 92.2+1.93 b 3.7+1.15 cd 3.8+1.76 ef 732137 ¢
45 kg km™ 13.3+2.43 ef 13.5+1.15f 92.34+2.10 b 6.9£1.13 ¢ 7.1£1.53d 79.6£1.23 b
90 kg km™ 28.8+2.34d 29.4+1.71d 93.1+1.61b 13.7£1.39d 14.0+1.51 be 85.5+0.98 a
W3 0 9.3£1.82 f 10.1£0.95 f 85.4£2.51 ¢ 4.6£1.23 ef 5.5+£0.41 de 55.3+£1.59b
45 kg km™ 20.5+1.28 ¢ 23.9+1.87 ¢ 86.5£1.97 ¢ 10.3+1.01 de 13.5+0.26 bc 60.5+2.82d
90 kg km™ 37.8+1.14 ¢ 41.4+1.65b 86.3t1.44 ¢ 20.3+0.79 ¢ 25.4+1.31 ab 66.8+1.82 cd
Wy 0 10.9+0.78 f 11.2+1.66 f 62.3+1.22d 6.5£1.12 ¢ 8.6+0.62 cd 46.1+1.57 f
45 kg km™ 32.7+0.98 b 28.1£1.83 ¢ 63.6+1.65d 26.8+1.34b 22.7+1.42b 50.7£1.23 ¢
90 kg km™ 42.342.43 a 35.5¢1.12a 64.2+1.26 d 35.6£2.35a 31.9+1.66 a 52.6£1.92¢
F w 38.10" 37.71" 41423 28.58" 48.89" 519.98"
F-value N 37.58" 22.89" 027" 40.13" 46.99™ 55777
WxN 8.61" 5.44" 1.57 9.29™ 3.01° 10327
Treatments and data analysis are the same as given in Table 1.
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