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Effect of Acalypha australis Occurrence on Soybean Growth
and Economic Threshold Level of Acalypha australis

Ji-Hyock Yoo, Byeong-Chul Moon*, In-Yong Lee and Doo-Ho Kim
Department of Crop Life Safety, National Academy of Agricultural Science, RDA, Suwon 441-707, Korea

ABSTRACT. A field experiment was conducted to investigate the effect of Acalypha australis occurrence on the
growth and yield of soybean, to predict the reduction rate of soybean yield caused by competing with A. australis and to
establish the economic threshold of A. australis for soybean cultivation. As the density of A. australis increase, the
height and stem length of soybean were not affected by the competition with 4. australis, however, the yield of soybean
was decreased as 11~51% as compared with weed-free condition. The relationship between weed density and soybean
yield was established as Y=415.5/ (1+0.003356X) and the reduction rate of soybean yield were predicted from this
equation. Compared with the weed-free condition, the reduction rate of soybean yield were calculated as 0.3~9%,
17~29%, and 40~46% when the density of A. australis were 1~30, 60~120, and 200~250 plants m™, respectively. The
economic threshold level of A. australis for soybean cultivation was established as 6.3 plants m? from the Cousens'

equation.
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Table 1. Changes in height and dry weight of soybean at
vegetation period depending on the density of Acalypha
australis.

Density Plant height (cm) « Iﬁ?&fﬁha; ©
(o1 S DASY 45 DAS 60DAS 45DAS 60 DAS
0 4462”0 896a 13242 257a  4lla
4 496a 9262 1297a 282a  365a
32 468a  919a 1308a 246a  4lda
64 4742 922a 1356a 251a  39.6a
128 43.3a 88.7a 128.1a 27.5a 37.3a
256 477a  91.0a 1347a  24la  37.5a

*DAS : Days after sowing
¥ Means within columns followed by the same letter were not
significantly different at P=0.05.
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Table 2. Growth of soybean at harvest time depending on the
density of Acalypha australis.

: Stem Stem Ngde of Branch
Density . main stem
%, length  diameter (No. per one

(No.m) (cm) (mm) (No. per plant)
one plant)

0 120.9ab® 8.9a 14.6ab 7.0a

4 118.6b 8.8a 15.4a 6.9a

32 123.8ab 8.4ab 13.9ab 5.9a

64 122.6ab 7.6b 14.7ab 6.0a

128  123.2ab 6.1c 14.6ab 5.0ab

256 126.7a 5.5¢ 13.3b 3.3b

¥ Means within columns followed by the same letter were not
significantly different at P=0.05.
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Tabel 3. Yields and yield constituents of soybean depending on
the density of Acalypha australis.

Densit32/ (N[(’)(.)?)er Weight of Yield  Yield index
(No.m™) - plant) 100 seeds (g) (kg 10a™) (%)
0 82.4a" 31.7a 439.2a -
4 73.6a 32.1a 392.1b 89.3
32 55.1b 32.1a 361.5bc 82.3
64 58.8b 32.5a 339.7cd 77.3
128 32.8¢c 31.9a 308.3d 70.2
256 21.6¢c 30.4b 215.7¢ 49.1

¥ Means within columns followed by the same letter were not
significantly different at P=0.05.
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Fig. 1. Estimated curve fitting and observed soybean yields
from a nonlinear regression analysis using Cousens' hyperbolic
model depending on the density of Acalypha australis.

Table 4. Estimation of yields and reduction rates of soybean
from non linear regression depending on the density of
Acalypha australis.

Density (No. m?) 1 30 60 120 200 250

Yield (kg 10a™) 414.1 377.5 345.9 296.2 248.6 2259
Reductionrate (%) 0.3 9.1 168 28.7 402 45.6

Table 5. Parameter estimates and economic threshold of
Acalypha australis L. for soybean cultivation.

C.? Yo po LY o ETO
(won) (kg 10a") (wonkg") (%) (No.m?)
30,272 415.5 3,651 0.003356 0.95 6.3

cost for weeding

®yield of weed free condition

¢price of soybean

4 reduction rate of yield per one Acalypha australis L. plant
¢ efficacy of weeding(efficacy/100)

feconomic threshold = Cw/(Y x P xL xK)
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