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Qualitative Development of Herbicide Use in Crop Production
—On the Compatibility of Herbicide Use in Soybean Production

Guh, J. O., Y. J. Kim, and W. Y. Choi

College of Agriculture. Jeonnam National University

ABSTRACT

The compatibility of herbicide use for soybean
cultivation was evaluated from the field and pot
trials. Comparing with the check plot, the effects
of herbicides at their several doses on the phytotoxic
stability of crop plants and on the weeding efficacy
were studied. Statistically significant differences were
found among the doses, and not among herbicides
and interactions between herbicide and dose. Risks
on the compatibility for crop plant and weeding
efficacy were recognized from the excess-dosed

treatments of herbicides tried.
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Common Name Compound Chemical Name Formulation
Alachlor - Amide N—methoxymethyl— 26 —diethyl-a— 43.7% EC
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Dosages in Active

Chemical Name Ingredient (gr.) per 10qa

Alachlor 50, 100. 200, 400 g/10qai
Nitrofen 50, 100, 200, 400 gr"10za
Simazine 50. 100, 200, 400 gr/10aa
Linuron 25, 50 100, 200 g»”10ga
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Alachlor 32 64, 128 256, 512, gz’10q4ai
Nitrofen 25, 50, 100, 200, 400, gr"10qa
Simazin 25, 50, 100, 200, 400, gr/10qai
Linuron 19, 37, 75, 150, 300, gr/10qai

Metribuzin 7,14, 28, 56, 112, gr/10ga
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Table 1. Analysis of variance for the growth components of soybean seedings at 22 42 and
62 days after the herbicide treatments.

Treatments Plant height Branch no,/Plant Leaf no,/Plant

af 22 42 62 22 42 62 . 22 42 62
Herbicides 5 312  11.54** 574** 176 3.94* 10.30*%* 499 13.76*%* §87**
Dosages 4 45.42%*% 30, 04%* 81.70%* 12.41%* 34.98%* 30.03%* 12,35%* 34.96%* 75 83**
Interaction 20 097 1.15 1.26 0.69 1.67 78.29%% 0.44 1.71 3.30**

(Remark) * and ** indicate the significant difference at 5 and ] ¢ probability levels, respectively.
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Fig. 1. The effects of herbicides on soybean growth in growth index at 22, 42 and 62 days after

herbicide treatment.

Growth index was computed with the formular as plant height x branch number x leaf

number,
“C”
treated in a. i’ gram per 10a, respectively.
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and the data was transformed into a square root.
— indicates the level of check plot, and the number refers the dosage of herbicide
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Table 2. Analysis of variance for soybean growth at harvest as affected by herbicide treatment.

Stemdry Stem Stem Pod Seed 100 Seeds .
Treatments af weight length  diameter number number weight Yield
Herbicides 5 0.81 2.76 1.31 7.71%% 15.92*%% (.71 2.41
Dosages 4 24.03**  42.56%% 29 62%* 22.80** 53.28%* 34 84** 37.91**
Interaction 20 0.39 0.67 1.54 0.76  22.06** 0.43 0.79

(Remark) * and ** indicate the significant difference at 5and ] % probability levels, respectively.
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Fig. 2 The effects of herbicides on soybean stem growth in dry matter weight at harvest (“C” —
indicatgs the level of check plot).
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Fig. 3. The effects of herbicides on soybean yield and yield components at harvest (Y-Y indicate
the yield, P-P the pod no./plant, S-S the seed no./plant, and W-W the 100 seeds weight, respec-
tively. The level of Y.P.S and W in check plots were 117, 60, 97, and 17.8, respectively.
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Table 3, Analysis of variance for weed production in no. of emerged weeds and dry matter weight at

25 and 45days after herbicide treatment.

No. of emergéd weeds Dry matter weights of emerged weeds
Treatment df _Herbicides Dosages ~Interaction Herbicides Dosages Interaction
5 4 20 5 4 20
weeds DAT
Digitari 25 79.26%* 379 00** 2.94%* 53, 13** 311.54%* 1.21
igitaria
45 9. 39%* 52 59%* 2.81** 11. 64** 64. 26%** 1.43
. 25 6.88%* 40, 22%* 0.80 10.91** 74.93%* 1.98
Echinochloa
45 4. 16%* 21. 79%* 1.69 6.92%* 34.18** 1.58
Cyperus 25 10.90%* 491 1** 5. 26%* 17.57** 59.74%* 1.53
45 6. 44%** 68, 69%* 0.33 7.49%* 109, 99** 0.45
P 25 41.99%*  630. 88** 3.92%* 25.19%* 275.22%* 1.53
ortulaca
45 178, 00** 47 83%* 1.90 26. 08** 86.95%** 2. T1%*
Others 25 19,08*%* 175 25%* 2.55 13.85%* 142.18%* 0.89
45 2.41 183, 36** 0.83 12, 9** 203, 71%* 8. 06**

df : Degree of freedom of treatments
DAT : Days after herbicide treatments.
* and ** indicate the significant difference at 5and 1 9 probability levels, respectively.
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Dry wt. of emerged weeds per m? in logarithms.
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Fig 4. The effects of herbicide on weed production (total dry matter weight of emerged weeds) per
m? at 25 and 45 days after application. Data were presented in logarithms. -
D indicates Digitaria sp. ~ E Echinochloa SP.  C Cyperus SP. P Portulacca sp. and
O other species, respectively.

That of check plots were 188 and 92g/m? of Digitaria at 25 and 45 days after application,
15 and 18 of Echinochloa, 28 and 43 of Cyperus, 151 and 54 of Portulaca, and 12 and 66 of
other species, respectively.
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Table 4, Varietal differences in effects of herbicides on the source(stem dry matter) and
sink (seed yield) formation of soybean at harvest. (unit : percentages compared to check)

Varieties Alachlor Simazin Linuron Metribuzin ~ RH—8817 Average
Soure Sink  Source Sink Source Sink Source Sink Soure Sink Soure Sink
Kanglim 87 95 81 74 87 86 85 88 87 93 85 87
Kwang du 100 108 91 90 100 97 109 95 97 97 99 97
Bonguei 88 100 92 93 100 93 104 95 88 100 94 96
Seochonbaedu 96 81 89 81 82 104 82 86 93 28 88 90
Bonus 83 90 110 93 93 93 97 103 90 98 95 95
Harosoy 95 92 95 85 97 37 92 96 79 91 92 90
Hill 95 90 90 71 98 90 98 85 102 90 .97 85

Seayiup—1 77 100~ 90 88 110 104 113 100 97 96 97 98
Seonbizabi 86 92 89 82 94 90 115 94 97 92 96 90
Average 90 94 92 84 96 94 99 94 92 95 94 92

LSD at probability level (0 05 btw. varieties within a herbicide : 24 66 (source) & 20. 31 (sink) among
herbicides : 25.41 (source) & 23, 60(sir1k)
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Table 5, The effects of herbicides on the germination of 16 soybean seeds from § different soil types at
3 6, 9 and 12 days after treatment (unit: No. of geminated seeds). No seeds germinated
from the sand ( %+ 100 % clay soil type until 12days after treatment.

Herbicides Days after application
(9710a a) 3 6 9 12 3 6 9 12
Sand 25 : 75 Clay Sand 75 : 25 Clay
Alachlor 128 1 4 4 6 8
Simazin 100 1 2 2 8 10 10
Linuron 75 1 5 6 7 8
Metribuzin 28 1 1 4 5 6 8
RH—8817 20 3 5 6 7 4 6 7 8
Check 3 4 5 2 4 5 10
Sand 50 : 50 Clay Sand 100 : 0 Clay
Alachlor 128 1 2 3 5 6 10 14 14
Simazin 100 3 5 6 6 11 15 15
Linuron 75 3 4 6 8 13 15 15
Metribuzin 28 2 4 6 8 9 13 13
RH—-8817 20 3 5 7 12 14 15 16
Check 2 7 9 9 9 13 15 15

Blel & LA BFEL ATYEA MHER
< BEAEYT RS ERE 4R £RE

Table 6.

(PHENE)IS WEYT BRE £ 63 24

The effects of herbicides on phytotoxic traits on soybean seedlings from 5 different soil types

at 14 days after treatment. (unit : phytotoxic grade index from 0 to § namely ¢ : highly

resistant, 1 :resitant,

2 :moderately resistant,
and 5 : highly susceptible, respectively)

3 : Moderately susceptible, 4 : susceptible,

Mixing ratio of

sand and clay. Alachlor Simazin  Linuron Metribuzin RH—8817 Check
Sand Clay
0:100 0 0 0 0 0 0
25: 75 0 1 0 0 0 0
50: 50 0 2 1 1 0 0
75: 25 0 2 2 2 1 0
100: 0 1 3 3 2 2 0
Toxic symptoms  Stunt Yellow Yellow Yellow stunt Stunt grey -
Dry wt. (g) of
a seedling 0.122 0.079 0.071 0.094 0.106 0.124
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Fig. 5. The effects of herbicides on soybean growth under weed-free conditions at 12, 16, 20 and 30
days after application. (Unit: Growth index transformed into sguare root)
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Fig. 6. The effects of herbicides on stem, root and nodule growth of soybean at 40 days after applica-

tion. “S-S” indicates the stem dry weight,

“R-R” the root, “N-N” the nodule, and “SC”,

“NC”, the levels of check plots, respectively. (LSD at 95% Probability level: 0.07 for stem,

0.06 for root, and 8.41 for nodule dry wt.)
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Summary

Some experiments for the safe-use and effective

weeding of soybean herbicides were carried out,

during 1978,

at the college farm field of the

Agricultusal College, Jeonnam University, Kwangjoo.

The results can be summarized as follows:

1.
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. Typical

The growing and yielding characters of scybean
plant were more sensitively affected by the
phytotoxic action of herbicides than the weed-
competition, and the phytotoxic supression was
rather significant between two doseges of respec-

tive herbicide than between two sorts of herbicides.

. Alachlor, Metribuzin, and RH-8817 showed ‘the

broad stability in safe-use for crop plants.

. Alachlor was excellent to control Digitaria spp.,

Echinochloa sPP., and Cyperus spp., and Nitrofen
to Echinochloa SPP., and Cyperus SPP., Metribuzin
to Portulaca SPP-, and RH-8817 to Digitaria SPP.,
Echinochloa sPV., Cyperus SPD., and Portulaca
SPP-, respectively.

. No significant action of a respective herbicide

among 9 soybean cultivars was detected.

. Variation in soybean germination by soil types

was depended more critically on the oxygen
supply conditions than any effects of herbicides
treatments. Under the good supply conditions
of oxygen, the variance of germination asaffected
by herbicides tended narrowing.

symptoms of phytotoxic effects of
Simazin, Linuron, and Metribuzin was yellowing
in forage, Alachlor was stunting in seedling
growth, RH-8817 was greying and necrosis around

the meristem.

. Increasing of chemical doses, the crop production

of stem, root, and nodule in dry matter weight
was decreased under the significant inter-relations

among the above components.



