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Evaluation of Allelopathic Potential of Some Chinese Rice Against Weeds
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Abstract; Experiments were conducted in the plant growth chamber and paddy field respectively. Two rice varieties (Ory-
za sativa L.) with allelopathic property against a barnyardgrass [ Echinochloa crusgalli (L.) Beauv. var. mitis (Pursh) Pe-
term] were obtained after evaluating more than 470 rice accessions of rice germplasm provided by China National Rice Re-
search Institute. One is FKung-Pao, a Taiwan native variety, with its Rgy, (relative factor of the barnyardgrass root length)
0. 43. The leaves water extract of IF-Kung-Pao inhibited barnyardgrass root length by 45% and lettuce root length by 85% ,
respectively. In paddy field I-Kung-Pao showed inhibitory effect on the barnyardgrass plant density by 22. 0% and reduced the
plant fresh weight by 26.1%. The other is D-gu, a variety from Yunnan, with its Rsy (relative factor of the barnyardgrass
plant height) 0. 62 and Rppw (relative factor of the barnyardgrass plant dry weight) 0. 58. The root length control effects were
53% for the barnyardgrass and 65% for the lettuce after treated with D-gu leaves water extract. In paddy field D-gu markedly
controlled the barnyardgrass plant density by 51.5% and the plant fresh weight by 46.1%. The lettuce root length control
effect resulted from I-Kung-Pao and the barnyardgrass control effect from D-gu were significantly greater than those from
American allelopathic rice PI312777. IFKung-Pao and D-gu are valuable rice germplasm with allelopathic potential in China.

Key words; Chinese rice germplasm; allelopathys Echinochloa crusgalli var. mitisy weed
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'[_‘able 1. Relative factors of rice variety with allelopathic potential on the barnyardgrass.

. ﬁ#, *Wﬂ." Rsy RgpL Reow Ry
Rice variety Origin
No-Tku 1716 HE & % Taiwan, China 0. 69 bed 0.39 e 0.78 be 0.62b
C. Dzolia Sel i &% Taiwan, China 0.77 b 0.39 e 0.72 bed 0.62 b
Parahainakoru FE & Taiwan, China 0.74 b 0.36 e 0.79 be 0.63b
HB-1 F @ China 0.77 b 0.45 de 0.72 bed 0.65b
BRA Zaodagu 1 E = ® Yunnan, China 0.58 e 0.73 be 0.64 cd 0.65b
A #F Baguixiang # & China 0.74 b 0.42 ¢ 0. 81 be 0.66 b
=4 Yundanhong 1 = ® Yunnan,China 0. 63 cde 0.62 cd 0.71 bed 0.66 b
DIANSHAO 1 s E China 0.76 b 0. 46 de 0.79 be 0.67 b
B4k Maguhongmi e { L7 Jiangxi,China 0.72 be 0,48 de 0.81 be 0.67b
#4 D-gu € = # Yunnan,China 0.62 de 0.80 b 0.58d 0.67b
A4 1-Kung-Pao 1 F 4 & Taiwan, China 0.77b 0.43 e 0. 88 ab 0.69b
LR Barnyardgrass 1.00 a 1.00 a 1.00 a 1,00 a

Ry AXEREHREEFET) R AT ERBRKEWEF; Row I XLERABTERERE T RAXTEREFERETF, Ri=
(Rsu+RpL+Reow) /3. BPFFE—FBBEHHRAFEERRESKKFELERABE.

Rsy» Relative factor of barnyardgrass plant height; Rg., Relative factor of barnyardgrass root length; Rppw, Relative factor of barnyard-
grass plant dry weight; Ri, Integrated relative factor of barnyardgrass; R;= (Rsu+ RrL+ Rppw)/3; Rx= Hx/Hck. Rx, Relative factor of
barnyardgrass for X; Hx, Value in treated sample; Hck,» Value in check.

Values within each column followed by the same letters are not significantly different at the 5% level by Duncan’s multiple range test.
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Table 2. Inhibitory effects of water extract of rice leaves on root length of lettuce and barnyardgrass.

*ﬁ#ﬂ‘ﬂ(&ﬁﬁ A H Lettuce F#=# Barnyardgrass
Rice leaves extract K mix LS %
Root length/mm Control/ % Root length/cm Control/ %

A48 I-Kung-Pao 3.55d 85 a 1. 97 be 45 ab
No-Tku 1716 5.17 cd 79 ab 1. 80 be 50 ab
Parahainakoru 5.33 cd 78 ab 1. 90 be 47 ab
C. Dzolia Sel 5.96 bed 75 abc 2.30b 36 b
#4 D-gu 8.42 bed 65 abc 1.68 ¢ 53 a
DIANSHAO 1 9.10 be 62 be 2,00 be 44 ab
HB-1 11.03 b 54 ¢ 2.04 be 43 ab
P1312777 4,79 cd 80 ab 1 84 be 49 ab
#7K 63 Xiushui 63 10.74 b 56 ¢ 2.17 be 40 ab
T B /K Sterile water 24,15 a 0d 3.59a Oc

EFA-FIBBEHERFRERRESANKFERAEE.

Values within each column followed by the same letters are not significantly different at the 5% level by Duncan’s multiple range test.

R3 ABRUBERSRMHBALERHEHHR

Table 3. Contiol effect of barnyardgrass by allelopathic rice variety In the field.

KB & TEREN B % AERBERE B 3K
Rice variety Barnyardgrass stems per plant Control/%  Fresh weight of barnyardgrass /g Control/%

No-lku 1716 121. 33 ab 34.4 ab 1577.09 ab 29.3 ab
A4 1-Kung-Pao 144, 33 ab 22.0 ab 1648. 21 ab 26.1 ab
Parahainakoru 152,67 ab 17.5 ab 1558. 55 ab 30.2 ab
C. Dzolia Sel 161,00 a 13.0 ab 1762. 69 ab 21.0 ab
DIANSHAO 1 148. 67 ab 19. 6 ab 1914. 63 ab 14,2 ab
HB-1 155.00 ab 16.2 ab 1872, 41 ab 16.1 ab
#4A D-gu 89.67 b 51.5a 1203.01 b 46.1 a
PI312777 132, 33 ab 28.5 ab 1475, 71 ab 33.9 ab
K 63 Xiushui 63 185.00 a 0.0b 2231.65 a 0.0b

REA—FEBENRAFEERRES K KFLERREE.

Values within each column followed by the same letters are not significantly different at the 5% level by Duncan’s multiple range test.
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Table 4. Effects of allelopathic rice variety on weeds growth in the field.
RERE T&F PED FE b3k
. All weeds Leptochloa chinensis Flatsedge! Lindernia procubens
E S ¥ £ 8RR E3 B R 3 Bt &
Variety Stems Fresh Stems Fresh Stems Fresh Stems Fresh
per plant  weight/g per plant weight/g per plant weight/g per plant weight/g
No-Tku 1716 237 b 2008 ab 8.0a 6.7a 9.0a 47.6 a 4.3a 2.0a
WA I-Kung-Pao 331 ab 2178 ab 24,0 a 6.3 a 30.3 a 163.8 a 7.0 a 3.5a
Parahainakoru 353 ab 1945 ab 16.0 a 3.0a 9.0a 72.7 a 6.7a 2.5a
C. Dzolia Sel 421 a 2414 ab 24.0a 10.7 a 29.0a 145.7 a 3.7a 1.8a
DIANSHAO 1 303 ab 2320 ab 9.7a 0.3a 7.7a 36.4a 4.7 a 1.1a
HB-1 420 a 2619 a 16.0 a 11.3 a 29.3 a 194.9 a 7.0 a 3.8a
4 Dgu 311 ab 1833 b 11.0 a 5.7a 14.7 a 87.3 a 7.7a 4.8a
PI312777 382 ab 2138 ab 5.7a 8.0a 36.0 a 208.1a 4.3 a 2.6 a
F K 63 Xiushui 63 344 ab 2653 a 24.7 a 5.0 a 4.0 a 28.4 a 3.3a 1.5a
WEE AE 3 o ot TEHE
o 5 Monochoria vaginalis Rotala indica Marsilea quadrifolia Ludwigia prostrata
=W HER £33 £33 £33 87 & £33 87 &
Varlety Stems Fresh Stems Fresh Stems Fresh Stems Fresh
per plant weight/g per plant weight/g per plant weight/g per plant weight/g
No-Tku 1716 20.0 a 208.8 a 41.3 a 13.4 a 26.7 a 14.7 a 6.7 a 107.6 ab
B4 I-Kung-Pao 17.7 a 158.0 a 93.0 a 43.7 a 8.7a 3.9a 6.3 a 42,7 ab
Parahainakoru 23.3a 162.0 a 102.7 a 38.9a 39.3a 22.2 a 3.0a 10.2 ab
C. Dxzolia Sel 32.7a 198.5 a 143.0 a 57.9 a 16.7 a 9.0 a 10.7 a 138.0 a
DIANSHAO 1 31.3a 302.7 a 53.0a 19.8 a 47.3 a 17.4 a 0.3 a 0.2b
HB-1 22.7 a 247.8 a 124.7 a 50.9 a 53.7 a 33.0 a 11.3 a 121.5 a
#A D-gu 26.3 a 284.5 a 115.0 a 53.8 a 41.0 a 33.4 a 5.7 a 98.0 ab
PI1312777 23.7 a 219.1a 101.0 a 43.1a 71.1a 65.4 a 8.0 a 91.6 ab
F 7K 63 Xiushui 63 21.,0a  172.9a 73.0 a 32.0a 28.3 a 13.2 a 5.0a 40, 3 ab

EFR-IIBRBEEHFHRAFHERRE SN KT LERAEE. RESBRESTRA LSDRM Y .

PORAEKTENREDE,

Values within each column followed by the same letters are not significantly different at the 5% level by Duncan’s multiple range test. The

data of weeds analyzed by LSD.

U Flatsedge includes Juncellus serotinus and Cyperus difformis.
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