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Interspecific Competition of Paddy Rice Isogenic
Lines in Plant Type with Some
Perennial Weeds

Kim, I. K., J. 0. Guh and S.L. Kwon*

ABSTRACT

By use of three paddy rice lines as the near-isogenic in plant type (Broom, Open, and Spread type in til-
lering angle), the interspecific competition patterns of rice plants with three important weed species (Cyperus
serotinus, Eleocharis kuroguwai, and Potamogeton distinctus) under the three densities of weed standing (0.25
and 50 percent of the rice plants), were observed.

Under the experimented conditions, paddy yields were varied more significantly with weed competition
descriptions than with plant types of paddy rice. And spread typed rice was more competitive to the detected
weed species, however, the broom and spread typed rice were to Potamogeton SP, among others. The result
of the clustering analysis of crop-weed competition patterns, estimated by 1-Q mode correlation coefficients,
indicated that the first-order component affecting the competition patterns of crop-weed was rather the plant
types of rice than either weed species or weed standing densities.

Key words: Rice plant, isogenic line, perennial weeds, competition.
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Table 1. F-value in ANOVA results of yield and growth traits of three isogenic paddy lines
as affected by different description of weed competition.

Source_ of  Degree of Paddy No. No. Wt. % Dry wt. Dry wt.

____variation freedom vield panicles spikelets kernels  ripeness straw weeds

Replication 2 0.79 5.72 1.69 1.42 2.20 2.29 0.29

Plant types 2 6.97* 0.62 69.37**% 121.70** 1.14 6.94* 10.97*

C titi

d:g‘;‘r‘i’gt‘i;g“ 6 27.36%*  39.47**  3095%*%  7EQ¥F  §14%*  42.35%* 1g6.47**

Plant ty

co’;‘n“peﬁ’tip;n" 12 6.90%* 094 0.75 2.99%* 156 0.68 7.46%*

Asterisks* and** indicate the significant differences in 95 and 99 % probability levels, respectively.
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Table 2. Variations in vield and growth traits of respective typed paddy rice as affected
by different descriptions of weed competition.

Paddy vield No. Panicles No. Spikelets Wt. kernel % i
(kg” 10a) per 0.5m® per panicle (g 100)

Broom type paddy rice

Dry wt.straw Dry wt, weeds
Peness (o 05m?) (g 05m?)

Weed free 103ba 378 a 128a 235d 90.7a 204 a 0.0
Cyperus ser. 25% 642cd 294 b 108¢ 24.2¢d 88.7 a 132¢ 109 b
Cyperus ser, 50% 522d 243¢ 109¢ 252 be 84.0b 11dc 145 a
Eleocharis kur. 25% 731bc 286Db 115be 24.2¢cd 907 a 163b 25d
Eleocharis kur. 50% 589d 261 Db 106 ¢ 23.8d 87.3b 137¢ 8ic
Potamogeton dis. 25% 875ab 201b 126 ab 276a 883a 196 ab T6e
Potamogeton dis.50% 669¢ 205d 111c¢ 260b 893a 179b 163 a
Open type paddy rice

Weed free 1116a 380 a 128b 25.7b 89.3 b 216a 0.0
Cyperus ser, 25% 747b 273 bc 116¢ 26.8 ab 87.0 be 138d 127

Cyperus ser. 50% 450¢ 199d 121 be 223¢ 84.3¢ 112e 278 a
Eleocharis kur. 25% 984a 297 bc 132a 273a 923a 188 b 27¢
Eleocharis kur. 50% 756b 261¢ 124b 268 ab 916a 143d 39¢
Potamogeton dis. 256% 940b 326 Db 115¢ 276a 91.0a 188b 43¢
Potamogeton dis. 50% 827b 290 be 127¢c 26.0b 86.3 be 160¢ 143b

. Spread type paddy rice

Weed free 1012a 402 a 104 ab 272 ab 89.7 ab 215a 0.0
Cyperus ser. 25% 618bc 259¢ 90¢ 274a 910 a 110d 95¢
Cyperus ser. 50% 374d 1904 89¢ 2620 84.7cd 96d 221a
Eleocharis kur. 25% 757b 329b 97¢ 278a 853¢ 185b 48d
Eleocharis kur. 50% 580¢ 266¢ 9lc 277 a 82.7d 154 ¢ 130b
Potamogeton dis. 25% 958a 340b 110a 279 a 920 a 200 a 50d
Potamogeton dis. 50% 600bc 275¢ QQic 253._1_}3* 87.7be 155¢ 100 ¢

Same alphabetical letters in same column of each type paddy rice indicate no significant aifference in
95% of probability levels of DMRT, respectively, (Cyperus ser., Eleocharis kur,, and Potamogeton dis.
indicate Cyperus serotinus, Eleocharis kuroguwai, and Potamogeton destinctus, respectively).
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Table 3. Correlation coefficients between components by respective type paddy rice as affected

by descriptions of weed competition.

Components Paddy vield No_Pani?lgg No spikelets Wt.rernel % ripeness Dry wt strawDry wt. weeds

Broom tyvoe paddy rice

Paddy yield

Panicle No. 0.78**

Spikelet No. 0.81** 0.46%*

Kernel wt, -002 -0.01 0.49*

Ripeness % 040 021 038 —0.63%*

Straw wt. 0. 76%* 0.54% 0.69** —0.34 0.46*

Weed wt. —065%* —0.51 ~0.51* 0.16 —0.35 —046*

Open type paddy rice

Paddy yieid

Panicle No. 0.88%*

Spikelet No. 0.46* 0.09

Kernel wt, 0.54* 0.40 -0.03

Ripeness. % 0.46* 0.38 -0 10 0.36

Straw wt. 0.82%* 0.86** 012 0.42 0.44*

Weed wt. —0.80** —0.76%* ~0.15 —0.61** —0.61** —0.71*

Spread type paddy rice

Paddy yield

Panicle No. 0.89**

Spikelet No. 0.74%* 0.48*

Kernel wt. 0.34 018 0.22

Ripeness % 0.41 0.26 0.17 0.12

Straw wt. 0.92** 0.82** 0.43 0.32 0.49**
‘Weed wt -0 83** ~(.88** —0.41 —0 28 —0.74** —0.47*

A%termks* and** mdlcate the symbo] of slfszlcance at 95 and 99% Drobabtht} levels,

respectively.
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Table 4. Variation of reduction percents by competition effects in yield and growth traits of
paddy rice as affected by different weed species{(units : 100 % —percents of products

from weed free conditions).

Components Paddy yield Panicle No. Spikelet No.  Kernel Wt. % Ripeness Straw Wt,
Weed standing .
ﬁR@rce planttype 25% 50% 25% b50% 25% 50% 25% 50% 50%

25% 50% 25%

Cyperus serotinus Rotth,

Broom type 38 50 22 36 16
Open type 33 60 28 48 10
Spread type 39 63 36 53 13

15 (+3)

14 (+1) 4

+4 2 7 36 41
6 (+4) 13 3 6 36 48
+40 49 55

(o2

Eleocharis kuroguwi Ohwi.

Broom type 29 43 24 31 11

17 (+3) (+1) 0 4 21 33

Open type 12 32 22 31 1 4 +6) 0 (+3) (+2) 13 34

Spread type 25 43 18 34 7 12 +2) (+2> 6 7 14 28
B Potamogeton distinctus A. Benn.

Broom type 15 35 23 30 4 13 (+17 (+10) 3 1 4 12

Open type 16 26 14 24 11 1 +7) (+1) (+2) 3 13 26

Spread type 5 34 16 32 1 13 (+3) 13 +2) 2 7 28
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Crop-Weed competitions descriptiona

Fig. 6. Denderogram of twentyone descriptions of
crop-weed competitions derived from the
1-Q correlation coefficients computed in se-
ven growth characters(B.0.S.E.C.P. 1. and
2 indicate Broom, Open, Spread paddy iso-
line, Eleocharis. Cyperus. Potamogeton com-
petitions, and 25, 50 % density,respectively).
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