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Relationship between allelopathic potential and grain yield of
different allelopathic rice accessions
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Abstract  Using rice allelopathy to control weeds in paddy fields is a sustainable bio-engineering technique of the 21% century. The
main objective of the study was to analyze the relationship between rice allelopathic potential and its grain yield. To that end, 5 dif-
ferent allelopathic rice accessions (allelopathic rice of “PI1-1”, “Taichung Native 1”, “Azucena”, “IAC47”; non-allelopathic rice “Le-
mont”) were analyzed for companion weed biomass and rice grain yield under field conditions in 2008~2010. The results indicated
that weed biomass was the highest under non-allelopathic rice “Lemont” and the lowest under allelopathic rice “PI-1”. Furthermore,
allelopathic rice “PI-1” had the highest and non-allelopathic “Lemont” had the lowest inhibitory effect on weed. Hence allelopathic
rice “PI-1” had the highest grain yield and the reverse was true in “Lemont” under non weeding treatment. Allelopathic rice “PI-1”
also had the highest while “IAC47” had the lowest grain yield under weeding treatment. The correlation analysis on weed biomass,
rice allelopathic potential and rice yield indicated that grain yields of different allelopathic rice accessions were significantly nega-
tively correlated with weed biomass while significantly positively correlated with allelopathic potential. The results suggested that
allelopathic rice “P1-1” had the highest inhibition effect on paddy field weeds, the reverse was true in the case of non-allelopathic
“Lemont” in the comparison of 5 different allelopathic rice accessions. Without weeding treatment, “PI-1” grain yield also exceeded
those of the other rice accessions. Thus rice accession “PI-1” was the strongest allelopathic accession with the highest grain yield
among the 5 rice accessions, the reverse was true in the case of “Lemont”.
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1.1
“PI-1” *“Taichung Native 1”

“Azucena” “lIAC47” “Lemont”

1.2
8.5 mx3 m, 19.8 cmx17.5
cm, 5 , , 3 ;
3, 2008 2009 2010
187.5 kg-hm™,
: : =4:3:2:"1; P,0s 150
kg-hm™?  K,0 150 kg-hm™,

[9]

5—15 ,

2008 :
253 g-kg™t 1.26 g-kg"' 1.57g-kg™,

33.6 mg-kg™ 149.5

mg-kg™ 406.3 mg-kg™!, pH 5.9; 2009
: 2.09

g-kg? 117 gkg? 1.23 g-kg™,

30.2 mg-kg™ 118.3 mg-kg™ 387.5
mg-kg™, pH 6.4; 2010
: 2.15 g-kg™" 1.08
gkg?t 1.34gkg?,
33.2mg-kg™ 120.6 mg-kg™ 409.8 mg-kg™,

pH 6.2
1.3
Williamson 1% ,
T/IC(C T )
, RI, RI=T/C-1
RI>0 , ; RI<0 ,
1.4

DPS



7

2 HRE5HH

2.1
(1), 2008
“PI-1” *“Taichung Native 1”7 *“Azucena”
“IAC47” 13.26 g-m™
16.35 g¢m™ 19.82 gm™? 22.69 g-m~,
“Lemont” 33.47 g-m?,

172.37 g-m™ 2008
: “Lemont”>“lAC47">
“Azucena”>“Taichung Native 1”>“Pl-1”, 2009
“Lemont”>“|AC47”>"Taichung Native 1”>“Azucena”>
“PI-17, 2010 “Lemont”>“Azucena”>“Taichung
Native 1”">“|AC47">“PI-1"
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Table 1  Effects of different allelopathic rice accessions on
companion weed biomass

Biomass of companion weed (g-m™2)

Rice accession 2008 2009 2010
Year 2008 Year 2009 Year 2010

CK 172.37410.24Aa 235.69+15.62Aa 316.28+16.85Aa
PI-1 13.26+1.26Cd 19.92+2.47Cc 26.23+2.49Cc
Lemont 33.47+4.87Bb  48.83+6.28Bb 79.14+5.42Bb
Taichung Native 1  16.35+2.36Ccd  22.05+3.25Cc 29.37+3.79Cc
Azucena 19.82+2.18Ccd  21.94+2.49Cc 35.91+3.12Cc
IAC47 22.69+3.47BCc  38.3245.38BCh  27.78+2.03Cc

0.01 0.05 CK was the control without rice

plant. Different capital and small letters indicate significant difference
among treatments at 0.01 and 0.05 levels. The same below.

2.2

, 2008 “Pl-1”>“Taichung Na-

tive 1”>“Azucena”>"“1AC47”>“Lemont”, 2009
“PI1-1”> “Azucena”>“Taichung Native 1”>“IAC47">

“Lemont”, 2010 “P1-1">“|AC47”>“Taichung
Native 1”>“Azucena”>“Lemont”
2.3

2008 ( 3), )

“Lemont” ,

“PI-17 , “IAC4T7” ;
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Table 2 Allelopathic potential index (IR) of different allelo-
pathic rice accessions on companion weed

RI (n=3)
Rice accession 2008 2009 2010
Year 2008 Year 2009 Year 2010

PI-1 —0.923+0.007Cd —0.915+0.010Bc  -0.917+0.008Cc
Lemont —0.806+0.028Aa —0.7934£0.027Aa -0.750+0.017Aa
Taichung

Native 1 —0.905+0.014BCcd —0.906+0.014Bc -0.907+0.012BCc
Azucena  —0.885+0.013BCbc -0.907+0.011Bc —0.886+0.010Bb

IACAT -0.868+0.020Bb -0.837+0.023Ab -0.912+0.006BCc

, “Pl-1” ,
“IAC4T” ,
“Taichuang Native 1” 2009
“Lemont” , “IAC4T” ;
, “PI-1” ,
“IAC4T” , “Taichuang
Native 1” 2010 ,
“Lemont” ,
“IAC4T7” ; ,
“PI1-1” ,
“IAC4T” , “Azucena”
( 4,
2008 \ ,
“Pl-1” , 6 949.41 kg-hm’z,
“Lemont” , 6 903.33 kg-hm™2,
“|AC47” , 5 941.22 kg-hm™;
: “p-1” , 5 474.26
kg-hm™, “Lemont” ,
4 043.92 kg-hm’2 2009 2010 ,
, “Pl-1” ,
6 824.32 kg-hm? 6 674.84 kg-hm™,
“IACAT” , 6 259.89 kg-hm’2 6 101.94
kg-hm; , “pl-1”
, 5302.51 kg-hm™ 5057.72 kg-hm™,
“Lemont” , 3 770.42
kg-hm™ 3476.87 kg-hm™
(
4), , 2008
“PI-1”  *“Lemont” “Taichuang Native

1”7 “Azucena” “IACAT” 21.23%
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Table 3  Analysis of rice yield indices of different allelopathic rice accessions under different weeding conditions
Rice Effective panicle number (10*hm2) Grain number per panicle Seed-set percentage (%) 1000-kernel weight (g)
accession
Weeding No weeding Weeding No weeding Weeding No weeding Weeding No weeding
2008 Year 2008
PI1-1 228.49+2.31Aa 219.41+1.69Aa 121.59+1.37Bb  105.26+0.87ABb 89.24+0.65Aa  85.11x1.12Aa 28.03+0.12Bc  27.85+0.58Aa
Lemont 229.87+1.59Aa 192.36+1.38De 128.14+2.35Aa  107.28+1.35Aab 88.14+0.39Aa  76.19+0.63Cc 26.59+0.23Cd  25.72+0.39Bc
Tsl;ct?\llj:qg 226.38+3.26Aa 214.21+2.17ABb 122.35+1.68Bb  101.34+0.99Bc 83.52+0.58Bb  83.25+0.25Bb 28.76+0.17ABb 28.03+0.28Aa
Azucena  215.32#2.58Bb 209.57+2.33BCc 119.84+0.95BCb  96.24+2.14Cd 84.01+1.21Bb  84.59+0.44ABa 28.32+0.39Bbc 27.94+0.35Aa
IAC47 208.35+2.61Cc 203.42+2.45Cd 116.27+1.14Cc 108.53+2.36Aa 83.59+0.77Bb  70.37£0.38Dd 29.34+0.44Aa  27.05+0.41Ab
2009 Year 2009
PI-1 226.37+3.26Aa  218.35+2.34Aa 123.45+2.19ABab 101.67+3.25BCh 86.26+1.07ABab 85.55+0.58Aa 28.31+0.25Aa 27.92+0.36Aa
Lemont 228.41+4.13Aa  186.21+3.18Dd 126.47+1.67Aa  105.52+2.64Bb 87.31+1.03Aa  75.31+0.64Cc 26.78+0.37Bb 25.48+0.58Cc
T,ii;;t?\l;:qg 224.31+3.58Aab  213.75+2.56ABa 121.46+2.33ABb  95.91+2.57CDc 84.46+0.69Bc  84.31+0.52ABb 28.41+0.46Aa 27.94+0.29Aa
Azucena 219.68+3.17ABbc 208.24+3.17BCh 120.38+2.54ABb  91.42+2.68Dc 85.28+0.78ABbc 83.06+0.34Bb  27.94+0.58Aa 27.51+0.34ABab
IAC47  214.83+2.69Bd  201.43+2.58Cc 119.81+3.39Bb  116.90+2.39Aa 84.75+0.92Bbc 69.06+1.02Dd 28.69+0.45Aa 26.92+0.17Bb
2010 Year 2010
PI1-1 225.19+4.26Aa  215.52+2.87Aa 121.59+2.16ABb 100.58+2.34BCbh 85.63+1.32Aa  83.24+0.64Aa 28.47+0.16Aa 28.03+0.25Aa
Lemont 226.34+3.98Aa  176.35+2.34Dc  126.47+2.35Aa  102.62+2.56Bb 86.24+1.06Aa  74.38+0.38Bb 26.95+0.25Bb  25.83+0.34Bb
T,igct?\llqug 223.19+2.57Aa  212.46+3.26ABa 121.94+2.17ABab 95.14+2.89CDc 82.18+1.28Bc  83.04+1.02Aa 28.06+0.34Aa 27.62+0.27Aa
Azucena 220.51+1.69ABa 206.34+4.26BCb 121.45+3.18ABb  91.67+2.87Dc 83.29+1.06ABbc 83.51+0.38Aa 28.03+0.39Aa 27.95+0.31Aa
IAC47  212.38+2.84Bb  202.15+3.17Cb 118.06+2.64Bb  112.59+2.16Aa 85.36+0.97Aab 70.59+0.69Cc 28.51+0.42Aa 26.27+0.38Bb
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Table 4 Analysis of rice yield indices of different allelopathic rice accessions under weeding and non-weeding treatments
Yield (kg-hm)
Year Rice accession No weeding Weeding Yield reduction rate (%)
2008 Year 2008 PI-1 5474.26x273.51Aa 6 949.41+228.95Aa 21.23+1.34Dd
Lemont 4 043.92+174.68Dc 6 903.33+264.64Aa 41.42+0.28Aa
Taichuang Native 1 5 065.57+166.63ABb 6 653.06+272.72ABa 23.86+0.62Cc
Azucena 4 766.84+243.55BCh 6 139.18+295.25BCh 22.35+0.23CDd
IAC47 4 202.41+228.43CDc 5941.22+276.55Ch 29.27+0.55Bb
2009 Year 2009 PI-1 5302.51+330.72Aa 6 824.32+363.34Aa 22.30+0.70Dd
Lemont 3770.42+276.70Cc 6 754.15+384.42Aa 44.18+0.92Aa
Taichuang Native 1 4 829.20+267.20ABab 6 537.39+389.11Aa 26.13+0.31Cc
Azucena 4 349.99+265.37BCh 6 302.13+412.45Aa 30.98+0.31Bb
I1AC47 4 377.64+237.93BCh 6 259.89+410.02Aa 30.07+0.78Bb
2010 Year 2010 PI-1 5057.72+269.07Aa 6 674.84+385.35Aa 24.23+0.34Ee
Lemont 3476.87+196.44Cc 6 652.98+384.20Aa 47.74+0.07Aa
Taichuang Native 1 4 636.08+314.33ABab 6 275.88+357.84Aa 26.13+0.80Dd
Azucena 4 415.00+298.51ABb 6 252.33+378.29Aa 29.39+0.50Cc
IAC47 4 220.63+249.54Bb 6 101.94+377.39Aa 30.83+0.19Bb
41.42% 23.86% 22.35% 29.27%,; 2009 2.4
22.30% 44.18% 26.13%
30.98% 30.07%,; 2010 24.23% ( 5),
47.74% 26.13% 29.39% 30.83% ,
“PI-1”

; “Lemont” ,
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Table 5 Correlation analysis of grain yield of allelopathic rice '
accessions with their allelopathic potential index (IR) and weed )
biomass
. . . IR
Rice accession weed biomass !
PI-1 —0.97%* 0.98%* ,
Lemont —0.94** 0.99**
Taichuang Native 1 —0.98** 0.98**
Azucena —0.95** 0.99**
I1AC47 —0.93** 0.99** v s
0.9 S 3k
+: Positively correlative; —: Negatively correlative;
*x Correlation is significant at the 0.01 level. [1] [M]. : , 2005
N [2] Rice E L. Allelopathy[M]. 2nd ed. USA, Orlando: Academic
2 .
3 e Press, 1984
[3 , : :
[J1. , 2006, 26(8): 2687-2694
2008~2010 , [4] ) . [J1.
“PI-1” , , 2006, 19(5): 962-968
“Lemont” (5] : : 131 '
“p|.1” 2003, 19(3): 182-186
, , (6] : : ,
“lAC47” , [J]. , 2009, 17(5):
“Lemont” 842-846
[7] : , ,
1 ,
’ 2009, 25(6): 1292-1296
[8] Lin W X, He H Q, Chen X X, et al. Use of ISSR molecular
' marker approach to estimate genetic diversity in rice and bar-
ley allelopathy[C]//Harper J D I, An M, Wu H, et al, eds.
, “PI-1” “Taichun .
) g Proceedings of the 4th World Congress on Allelopathy. Aus-
Native 1 Azucena IACA47 tralia: The Regional Institute Limited, 2005: 168-174
, “Lemont”
[ : :
[M]. : , 1999
' [10] Williamson G B, Richardson D. Bioassays for allelopathy:

Measuring treatment responses with independent controls[J].
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