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ABSTRACT

In order to investigate the role of inter-species interference and competitive outcome of barnyard grass
(Echinochloa crus-galli) and bulrush (Bolboschoenus planiculmis) weeds with Guilaneh cultivar of rice, a
factorial experiment with two factors including weed species (barnyard grass and bulrush) and rice: weed ratios
in each pot (0: 4, 1: 3, 2: 2, 3: 1, and 4: 0) was conducted as a randomized complete-block design with three
replications. The results showed that, except for height, all other traits of rice decreased more in competition
with barnyard grass than competition with bulrush. The percentage of more reductions of traits in rice-barnyard
grass competition than rice- bulrush competition, averaged over planting ratios, were 10 and 21% for biological
yield, 12 and 23% for seed yield, 10 and 21% for number of panicle, 13 and 25% for number of filled seeds, 7
and 16 for total number of seeds, and 10 and 17% for number of tillers on pot and single plant levels,
respectively. These results, along with the replacement series diagrams studies have indicated the severe
competition of barnyard grass with rice plants. However, no significant difference in the competitive effect of
the two weed species, as well as the insignificant dominance index and the ratio of barnyard grass and bulrush
competition, indicates the importance of bulrush as a new weed in rice fields. Therefore, effective management
of bulrush in addition to barnyard grass should be taken into consideration in the development of the weed
management programs in paddy rice fields.
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Table 1. Analysis of variance (mean squares) for response of Guilaneh rice cultivar traits to barnyard grass (Echinochloa crus-galli) and bulrush (Bolboschoenus planiculmis)

competition in different planting proportions.

Pot
Source of variation d.f. Biological yield Grain yield Harvest index Panicle length Panicle number Total grain number Filled grain number 100-seed weight
Replication 2 0.01m 0.01m 6.77 "™ 2.73™ 0.03m 0.03m 0.02 0.005 ™
Weed @ 1 0.42™ 0.44™ 0.29m 6.20 ™ 031" 0.30™ 0.46 ™ 0.002 ™
Ratio ° 3 4,09 ™ 4.20™ 5.96 ™ 2.45™ 3.22™ 4.64™ 412" 0.014
WeedxRatio 3 0.09 ™ 0.10™ 8.18 ™ 0.54 s 0.04~ 0.07~ 0.12™ 0.009 "
Error 14 0.01 0.01 3.31 1.58 0.01 0.02 0.02 0.012
C.V. (%) 3.21 4.86 5.06 8.27 3.07 1.99 2.15 5.01
Individual plant
Replication 2 0.64 0.36 "™ 0.65 M 3062.08 ™ 1200.94 ™
Weed @ 1 62.50 ™ 8.74™ 1.92 ™ 25540.16 ™ 19779.47 ™
Ratio ° 3 87.59 ™ 9.46 ™ 24.16 ™ 124605.25 ™ 22120.42 ™
WeedxRatio 3 10.30 " 1.69" 20.65 " 6581.40 ~ 4656.32 "
Error 14 2.46 0.37 2.86 1738.83 1070.17
C.V. (%) 10.77 11.57 8.19 10.64 13.58
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2 \Weed including barnyard grass and bulrush; ° rice seedling: barnyard grass seedling or bulrush tuber proportions in each pot (4:0, 3:1, 2:2, 1:3, 0:4); * and **: Significant at the 5% and 1%

probability levels, respectively; ns: non-significant.
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Figure 1. Response of Guilaneh rice cultivar traits to barnyard grass (Echinochloa crus-galli) and bulrush
(Bolboschoenus planiculmis) competition in different planting proportions.
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Table 2. Analysis of variance (mean squares) for Guilaneh rice cultivar and barnyard grass (Echinochloa crus-galli) and bulrush (Bolboschoenus planiculmis) traits in
different planting proportions.

Pot Individual plant
Source of variation d.f. Final height Proliferation Total dry weight Proliferation ¢ Total dry weight

Replication 2 0.010™ 0.011 0.01m 0.01m 0.01m
Weed 2 1 0.058™ 6.47™ 0.11" 6.47™ 0.11~
Ratio © 3 0.013" 2.80™ 2.19™ 0.15" 0.16™
WeedxRatio 3 0.002 0.17" 0.09" 0.17" 0.09"

Main error 14 0.004 0.03 0.02 0.03 0.02
Species © 1 1.742™ 14.72™ 7.82™ 14.72™ 7.82™
WeedxSpecies 1 0.044™ 3.25™ 1.56* 3.25™ 1.56™"
RatioxSpecies 3 0.028™ 1.67™ 2.78™ 0.62™ 0.60™"
WeedxRatioxSpecies 3 0.010" 0.01" 0.10™ 0.01m 0.10™
Sub error 16 0.002 0.04 0.01 0.04 0.01
C.V. (%) 1.07 5.54 2.30 7.21 2.89

B g % ool a1 S Lo o5 aBlu ol g Bgjem g gy Ay Sl Jolre alia)'ld {oim 9 780 odbardls FHRASTCSTIN FLEA 5 ST I S WARVC SSPRN 59m b By ygu digy 4y gy aigy olasy Q.,....Jb £ 20 Hoim 9 Bojem 0 sladile a
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a\Weed including barnyard grass and bulrush; ° rice seedling: barnyard grass seedling or bulrush tuber proportions in each pot (4:0, 3:1, 2:2, 1:3, 0:4); ¢ Species (rice and weed); ¢ Proliferation
refers to tiller number of rice and barnyard grass and stem number of bulrush; * and **: Significant at the 5% and 1% probability levels, respectively; ns: non-significant.
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Table 3. Means of Guilaneh rice cultivar and barnyard grass (Echinochloa crus-galli) and bulrush (Bolboschoenus planiculmis) traits in different planting proportions

Pot Individual plant
Height Proliferation® Total dry weight Proliferation Total dry weight

Rice : weed proportion Weed species Rice  Weed d° Rice Weed de Rice Weed de Rice Weed de Rice Weed de
1rice : 3weed barnyard grass 68 ¢ 1212 ™ 7.33¢ 33679 10.06¢ 125.16% 7.330¢  11.224 * 10.06°¢ 41722 ™
bulrush 72.67% 101P 7 8.33¢ 116.67@ ™ 14249 63.04¢ 7 8.33°  38.89b 14.24° 21.01¢ ™

2rice : 2weed barnyard grass ~ 70.33¢ 115672 ™ 11.339 2467¢ ™ 16.75¢ 87.00° ™ 567« 12334 ™ 8.37¢ 43508 ™
bulrush 69.67¢ 107 ™  16.33¢ 9367 29.33¢ 57.03¢ ™ 8.17°  46.83° ™ 14.67° 28.52¢ ™

3rice : 1weed barnyard grass 82.672 115332 ™  16.00¢ 1533¢ ™ 40.85° 42,799 ™ 5339  1533¢ 13.62° 42792 ™
bulrush 75.33%¢ 106.67° ™  24.33P 7633t 4768 3828¢ 8.00° 76332 ™ 1589  38.28% ™

Monoculture barnyard grass 81.672 116% ™  48.008 53.33¢ ™ 79.33% 125.80% ** 12.002 13339 ™ 19.832  31.45b
bulrush 81%® 96.67¢ ™  47.67% 127.67% ™ 80.01% 69.40% 11923  31.92¢ 20.002 17.364 ™

s e b culd, g cils Glocans 5l So,m 50 5,m dale g g Sglis og o gime & ol a8 5 a0 95w aBle olaal g By g 5 g8 dzy laad Jolao aLla)‘lb (Fre X VY A ) QS e 0 550 b By jgm g 4 g g Slow S
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2 Rice seedling: barnyard grass seedling or bulrush tuber proportions in each pot (4:0, 3:1, 2:2, 1:3, 0:4); ®Proliferation refers to tiller number of rice and barnyard grass and stem number of bulrus;
¢ Significant differences between rice and weed in each planting proportions and competition with barnyard grass and bulrush. Means within a column followed by the same letter are not different
according to Fisher’s protected LSD at P=0.05.
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Table 4. Analysis of variance (mean squares) for indices of barnyard grass (Echinochloa crus-galli) and bulrush (Bolboschoenus planiculmis) competition with rice in
different planting proportions

Relative proliferation @ Relative biological yield
Source of variation d.f. Rel_ative Total _ Aggressivity Compgtition Rel_ative T_otal _ Aggressivity Compe_tition
yield Relative yield index ratio yield Relative yield index ratio
Replication 2 0.01"m 0.01m 0.01m 0.83" 0.03™ 0.06™ 0.01m™ 0.08"
Weed 2 1 0.35™ 0.65™ 0.15" 1.31m 0.04" 0.32" 0.01m™ 0.63"™
Ratio ° 2 0.18" 0.01m™ 0.55™ 2.69" 0.39™ 0.01m™ 1.28™ 0.62"
RatioxWeed 2 0.01™ 0.01m 0.01m 0.21m 0.04" 0.05™ 0.03™ 159"
Error 10 0.02 0.01 0.02 0.38 0.02 0.02 0.02 0.29

SIS g Sglas 3929 pas NS o/} g o[+ 0 Jloiol mrhans jo Jlo S ol Sy i g 10l 48,8 (L s 595 aBl slasd g By ygu g g Aoty Sl Jolas sbsl?
@ Proliferation refers to tiller number of rice and barnyard grass and stem number of bulrush; * and **: Significant at the 5% and 1% probability levels, respectively; ns: non-significant.
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Table 5. Analysis of variance (mean squares) for indices of barnyard grass (Echinochloa crus-galli) and bulrush (Bolboschoenus planiculmis) competition with rice in
different planting proportions

Relative proliferation 2 Relative biological yield
Relative Total Aggressivity  Competition Relative Total Aggressivity Competition
yield relative yield index ratio yield relative yield index ratio
Weed species Barnyard grass 0.47° 0.71° 0.22° 2.012 0.682 0.97° 0.402 2.662
Bulrush 0.742 1.094 0.40% 2554 0.772 1.154 0.392 2.294
Rice : weed 1Irice : 3barnyard grass 2.672c
proportion 1rice : 3bulrush 1.72¢
Lrice : 3weed (mean) 0.782 0.95? 0.62° 1.73° 0.962 1118 0.81°
2rice : 2barnyard grass 3.32¢2
2rice : 2bulrush 2.34abc
2rice : 2weed (mean) 0.60° 0.892 0.31° 2.08° 0.77° 1.062 0.48"
3rice : 1barnyard grass 2.00%
3rice : 1bulrush 2.81%
3rice : 1weed (mean) 0.43°¢ 0.852 0.01¢ 3.032 0.45° 1.01° -0.10°¢
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2 Proliferation refers to tiller number of rice and barnyard grass and stem number of bulrus; means within a column followed by the same letter are not different according to Fisher’s protected
LSD at P=0.05
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Figure 2. Relative yield of Guilaneh rice cultivar O and weed @ and Relative yield total ¥ in planting
proportions of rice and weeds including barnyard grass (Echinochloa crus-galli) and bulrush

(Bolboschoenus planiculmis); *, ** and ™ represent significant at the 5% and 1% probability levels and
non-significant difference between relative yield total and 1, respectively.
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