2% 83 A] DOI:dx.doi.org/10.5660/KJWS.2012.32.1.44
Korean J. Weed Sci. 32(1) : 44~51(2012) ISSN 0253-7468
www.kwss.or.kr

B EHIOA ot HE'SAIL | gHld

I:
_I_
W g 01F Y AR 518 SHLT 4F

1% Aol
a3, geg!,

[0

2
=742 Al

—_

Effect of Densities of Echinochloa crus-galli and Cyperus
serotinus in Direct-seeding Flooded Rice on Rice Yield and
Quality, and Economic Threshold Level of the Weeds

Sang-Kuk Kim'*, Su-Yong Kim', Jong-Gun Won’, Jong-Hee Shin' and Hak Yoon Kim*

ABSTRACT This study was conducted to predict the rice yield loss and to determine the economic
threshold levels for direct-seeding flooded rice cultivation from competition to the most serious perennial
weeds, Cyperus serotinus Rottb. and Echinochloa crus-galli L. The rice yield loss model of C. serotinus
and E. crus-galli were predicted as Y = 560 kg/(1+0.001883x), =0.933, and Y = 507 kg/(1+0.001734x),
°=0.867, respectively. In comparison of the competitiveness represented by parameter £, it was 0.001883
in C. serotinus and 0.001734 in E. crus-galli, respectively. Economic thresholds calculated using Cousens’
equation were negatively related with the competitiveness of weed. The economic thresholds of C. serotinus

and E. crus-galli were 15.5 and 2.3 plants per m’, respectively.

Key words: Cyperus serotinus; direct-seeding flooded rice; Echinochloa crus-galli; economic threshold; rice
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Table 1. Changes of plant height, number of tiller and SPAD value of rice plant as affected by different weed densities of
two weed species in direct-seeding flooded rice cultivation.

30 DAS" 60 DAS Heading stage
Weed density
_ Plant height  Tiller  SPAD ngr;:t Tillr ~ SPAD }f;lgﬁt Tiller ~ SPAD
(Plant m”) e e !

(cm) (No. hill)  value (cm) (No. hill)  value (cm) (No. hill)  value

Echinochloa crus-galli
0 39a” 23.6a 39.5a 9la 21.4a 39.2a 99a 19.4a 33.8a
1 39a 23.4a 39.4a 9la 20.2a 38.0a 97a 18.2a 32.2a
8 39a 22.1a 39.4a 89a 18.1ab 37.4b 95b 17.5a 31.5a
24 38a 21.3a 37.6b 86b 17.3b 36.0c 93b 16.4b 30.6b
48 37a 19.2b 37.1b 85b 16.7b 34.3d 9lc 15.2b 29.4b
96 37a 19.0b 36.7¢c 85b 15.3¢c 34.4d 9lc 14.5b 27.6¢

Cyperus serotinus

0 39a 23.6a 39.5a 91a 21.4a 39.2a 99a 19.4a 33.8a
1 39a 22.7a 39.3a 89a 21.0a 39.3a 95b 19.2a 33.6a
8 39a 22.4a 39.3a 89a 18.5ab 37.7a 95b 18.3a 32.4b
24 38a 21.5b 38.9a 86b 17.7ab 37.1b 93b 16.2b 31.6b
43 38a 21.2b 37.8b 82c 15.8b 36.3c 89¢c 15.3b 30.0c
96 38a 21.0b 37.5b 8lc 15.0b 36.4d 89¢ 15.2b 30.3¢

"DAS : Days after seeding.

’DMRT : In each column, means with the same letters are not significantly different at the 5% level by Duncan’s multiple

range test.
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Table 2. Changes of yield and yield components as affected by different weed densities of two weed species in direct-seeding

flooded rice cultivation.

Weed density Culm length Panicle length  Panicles Spikelets Ripened grain  1,000-seed Rice yield
(Plant m'z) (cm) (cm) (No. hill'l) (No. panicle'l) ratio (%) weight (g) (ton ha'l)
Echinochloa crus-galli

0 83a 19.3a 17.2a 101.2a 88.8a 22.8a 5.63a

1 71b 18.4a 16.7a 82.9b 88.6a 21.1a 4.99b

8 71b 18.3a 15.8a 75.8¢ 86.3a 20.8a 4.36¢

24 71b 18.3a 14.9a 74.3¢c 83.1b 20.8a 421c

48 70b 18.1a 13.6b 66.5d 79.5¢ 20.6ab 3.02d

96 67c 17.8a 12.5b 64.7d 73.2d 20.5ab 2.27e

Cyperus cerotinus

0 83a 19.3a 17.2a 101.2a 88.8a 22.8a 5.63a

1 82a 19.4a 16.3a 98.9b 89.4a 22.6a 5.58a

8 82a 19.4a 16.4a 97.5b 87.6ab 21.5a 5.48ab

24 8la 19.5a 15.3a 89.2¢ 86.4b 21.7a 5.32b

48 80a 19.1a 14.4b 90.6¢ 83.8¢c 21.6a 5.27bc

96 76b 19.2a 14.1b 86.3¢ 79.6d 21.5a 4.69¢c

YDMRT : In each column, means with the same letters are not significantly different at the 5% level by Duncan’s multiple

range test.
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Table 3. Quality value of milled rice as affected by different densities of Echinochloa crus-galli in direct-seeding flooded rice

cultivation.
Quality of milled rice(%) ) s 3
Density Quality”  Protein”  Amylose”
(Plant m?) Head tice Imm.atured Damaged Cra.cked Others value (%) (%)
rice kernel rice
0 93.8a" 2.3d 0.3a 3.4a 0.2 82.7a 6.6c 18.6a
1 93.3a 2.6d 0.3a 3.5a 0.3 81.4a 6.6¢c 18.6a
8 92.2a 3.6d 0.3a 3.6a 03 81.0a 7.0b 18.4a
24 87.6b 7.1c 0.4a 4.3a 0.6 75.7b 7.4a 18.3a
48 84.5¢ 9.5b 0.6a 4.9a 0.5 74.3¢c 7.5a 18.2a
96 80.7d 13.2a 0.5a 5.2a 04 73.1c 7.4a 18.2a

YDMRT : In each column, means with the same letters are not significantly different at the 5% level by Duncan’s multiple
range test.

?Quality value was measured by Toyo Meter(MA-90B, Japan).

PProtein and amylose content were measured by Foss Tecator(Infratec 1241, Sweden).

Table 4. Quality value of milled rice as affected by different densities of Cyperus cerotinus in direct-seeding flooded rice

cultivation.
Quality of milled rice(%) ) 3 3
Density Quality ) Protein” Amylose )
(Plant m?) Head rice Imm.atured Dan}aged Cra.cked Others value (%) (%)
rice rice rice
0 93.8a" 2.3d 0.3 34 0.2 82.7a 6.6 18.6
1 93.4a 2.4d 0.3 3.6 0.3 82.5a 6.6 18.7
8 90.9a 4.5¢ 0.4 39 0.3 82.6a 6.5 18.6
24 88.2b 6.7b 0.5 4.1 0.5 81.9b 6.3 18.5
48 86.4b 8.5a 0.8 39 0.4 81.7b 6.4 18.4
96 84.0c 9.8a 0.7 5.1 0.4 81.6b 6.5 18.6

YDMRT : In each column, means with the same letters are not significantly different at the 5% level by Duncan’s multiple
range test.

2)Quality value was measured by Toyo meter(MA-90B, Japan).

*Protein and amylose content were measured by Foss Tecator(Infratec 1241, Sweden).
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Table 5. Weed free rice yield(Y,) and the competitiveness
represented by parameter [3, whose reciprocal 1/
is a weed density reducing rice yield by 50% in
direct-seeding flooded rice cultivation.

Parameter estimates )
Weed species 1 R
Y, (ton ha™) B

0.001734  0.867
0.001883 0.933

Echinochloa crus-galli 5.07
Cyperus cerotinus 5.60

600

500

—= L. cerolinns

400
L. cris-galii

300

00

¥ = 560/(1+0.001883x),r°~0.933

Predicted rice vield (kg 1001)

100

v = S07T/(1+0.001 T34x), 170,867

0 100 200 300 400 S00
Density of weeds (plant m?)

Fig. 1. Observed and predicted rice grain yield as a function
of and in direct-seeding flooded rice cultivation. The
predicted rice grain yield (continuous line) was calculated
using equation 1 and parameter estimates in Table 5.
The dots represent in real rice grain yield harvested
in the fields.
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Table 6. Parameter estimates and economic thresholds(tE) of two different weed species in direct-seeding flooded rice

cultivation.
Parameter estimates and economic thresholds”
Weed species G, C, Y, P (B
(W ha') (W ha) (t ha) (W ha) L H (No. m?)
Echinochloa crus-galli 150,280 99,360 5.07 1,605 0.001734  0.95 2.3
Cyperus cerotinus 150,280 99,360 5.60 1,605 0.001883 0.95 15.5

*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 (95/100); G, herbicide cost; Ca, application cost.
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