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Competitiveness and Yield Loss Prediction of Water-seeded
Rice by Densities of Scirous juricoides Roxb

Jong-Gun Won's, Duok-Jong Ahn', Se-Jong Kim', Oh-Do Kwon®
Byeong-Chul Moon’ and Jae-Eup Park’

ABSTRACT This study was conducted to predict the rice yield loss and determine the economic
threshold levels for water direct seeded rice from competition of the most serious weeds, Scirpus
juncoides Roxb. (bulrush) and Echinochlor crusgalli L. (barnyardgrass) in Daegu of Korea. To
predict crop yield as a function of weed density used a rectangular hyperbola, and determine their
economic threshold levels used the equation developed by Cousens. The rice yield loss model of
S. juncoides was predicted as y =466/ (1+0.00188x), R*>=0.933 and that of E. crusgalli was y =
458 / (1+0.02402x), R*=0973. In comparison of the competitiveness represented by parameter 3,
it was 0.001884 in S juncoides and 0.02402 in E. crusgalli Economic threshold calculated using
Cousens’ equation was negatively related to the competitiveness of weed. So that the economic

threshold of S, juncoides was 13.4 and that of E. crusgalli was 1.07 plants per m’.

Key words: competitiveness; Scirpus juncoides, water-seeded rice; weed density; yield loss.
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Table 1. Yield and yield components as affected by different densities of Scirpus juncoides in water direct seeded rice.

Weed

1000-G Ripened

. Culm length Panicle length  panicles Spikelet . . . Rice yield
density 2 L weight grain ratio 1
(plant m?) (cm) (cm) (No. m™) (No. panicle™) @ %) (kg 10a™)

0 752" 20.5a 300a 86.2a 21.8a 88.9a 473.1a

12 74ab 19.2b 301a 83.3ab 21.6a 86.8a 462.8a

48 74ab 18.8bc 264ab 78.6abc 21.8a 84.9ab 413.5a

192 72bc 18.2¢ 231bc 76.8abc 21.6a 76.7bc 333.0b
384 Tlc 16.8d 208cd 69.5bc 21.8a 76.9bc 279.9bc

576 71c 16.5d 171d 63.9c 21.4a 74.0c 225.6¢

YDMRT : In a column, means with the same letter are not significantly different according to the Duncan’s multiple

test (P=0.05).
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Table 2. Yield and yield components as affected by different densities of Echinochlor crusgalli in water direct seeded

rice.

dwe?d Culm length Panicle length  panicles Spikelet 100.0_G R{peneq Rice yield
ensity 2 L weight grain ratio 1
(plant m?) (cm) (cm) (No. m™)  (No. panicle™) © %) (kg 10a™)
0 752" 20.5a 300a 86.2a 21.8a 88.9a 473.1a
1 73ab 19.8b 280a 83.3ab 21.6a 84.1ab 426.6a
8 72bc 18.4c 271a 75.7abc 21.6a 80.7abc 381.2ab
24 71bc 17.7d 260a 72.5bc 22.0a 76.5bc 320.2ab
48 70cd 17.4de 182b 67.3cd 21.4a 73.9bc 184.6bc
96 68d 16.9¢ 141b 58.8d 22.0a 69.1c 142.8¢
"DMRT : In a column, means with the same letter are not significantly different according to the Duncan’s multiple

test (P=0.05).
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Table 3. Weed free rice yield (Yo) and the competitivities
represented by parameter [3, whose reciprocal 1/
B is a weed density reducing rice yield by 50%
in water direct seeded rice.

Parameter estimate
Weed R?
Yo (kg 10a) B

0.00188 0.933
0.02402 0.973

Scirpus juncoides 466
Echinochlor crusgalli 458

500 r

400

vl Sednowe juncoide = Rosb, )=
ABE/(1+0,00188%)

300 A=0,933

whEciimochion crusgall L )=
458/(1+0.02402x)

200 RE=0.973

Rice yield (kg 10a ")

100 |

0 1 1 ]
0 200 400 600

Weed densities (No. m™?)

Fig. 1. Observed and predicted yield as a function of
Scirpus juncoides and Echinochlor crusgalli
density in direct seeded rice. The predicted rice
grain yield (continuous line) was calculated using
eqn 1 and parameter estimates in table 4. The
vertical bars represent the standard deviation.
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Table 4. Prediction of rice grain yields and reduction rate by the equation estimated in Fig. 1. as a function of Scirpus
Juncoides and Echinochlor crusgalli in water direct seeded rice.

Weed density
(plants m2)

4 8 16 24 48 96 192

Scirpus juncoides

Predicted Rice yield

1 466 465 464 463
(kg 10a™)

Reduction Rate

(%)

462 459 453 446 428 395 342

0.7 1.5 29 4.3 8.3 15.3 26.6

Echinochlor crusgalli

Predicted Rice yield

1 458 447 437 427
(kg 10a™)

Reduction Rate

418 384 331 290 213 138 82

%) 0 2.3 4.6 6.7 8.8 16.1 27.8 36.6 53.6 69.8 82.2
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Table 5. Parameter estimates and economic threshold (tE) of Scirpus juncoides and Echinochlor crusgalli in water direct

seeded rice.

Parameter estimates and economic thresholds (tE)

Weed species Ch C, Yo P {E
H
(W 10a™) (W 10a™) (kg 10a") (W kg) (No m?)
Scirpus juncoides 12,492 9,936 466.3 2,000 0.001884  0.95 13.4
Echinochlor crusgalli 12,492 9,936 457.8 2,000 0.02402 095 1.07

*Abbreviation : Yo, weed free rice yield; P, value per unit of crop; L, proportion of yield loss per unit weed density;
H, herbicide efficacy calculated as (efficacy/100); Cs, herbicide cost; Ca, application cost.
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