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ABSTRACT

Studies on efficiency and determination the residue of herbicides in green soybean
(Glycine max L. Merr. variety No 75) production were carried out in the field experiment, Mae
On subdistrict and the laboratory of Lanna Agro Industry Co., Ltd., Saraphi district, Chiang
Mai province, in early rainy season during May, 2006 - July, 2008. Herbicides namely acetochlor,
alachlor, clomazone, isoxaflutole, metribuzin, oxadiazon, pendimethalin, clomazone +
pendimethalin and metribuzin + pendimethalin were applied to evaluate the efficacy for weed
control. All pre-emergence herbicides had variable weed controls in green soybean. Metribuzin,
pendimethalin, and metribuzin + pendimethalin showed the best efficacy and no yield reduction.
No visible crop injury was observed after alachlor, clomazone, metribuzin, pendimethalin,
clomazone + pendimethalin and metribuzin + pendimethalin application, while acetochlor,
isoxaflutole and oxadiazon caused visible crop injury to green soybean. The herbicide
residues in crop yield were determined using Gas Chromatography-Mass Spectrometry
(GC-MS). No herbicide residues was detected in crop yield (or MRLs < 0.01 ppm) for all
herbicides used in the study. From these results, it was found that metribuzin at 84 g a.i/ rai
was sufficient to provide satisfactory full-season contro! of several weed species. In addition,
pendimethalin at 165 g a.i/ rai, and metribuzin at 56 g a.i/ rai + pendimethalin at 148.5 g a.i/ rai
should be provided a similar level of weed control as an alternative to reduce herbicide

dosage use, and further increased for the food safety in green soybean production.

Key words: Gas Chromatography-Mass Spectrometry (GC-MS), green soybean, herbicide

residues
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Table 1. Weed control treatments with their chemical groups

Treatment

Chemical group

Rate (g ai/ rai)

Control

Hand weeding (at 15, 30, 45 DAS")

Acetochlor 50% EC Chloroacetamides 300
Alachlor 10% EC Chloroacetamides 75
Clomazone 48% EC soxazolidinones 172.8
Isoxaflutole 75% WG Isoxazoles 12
Metribuzin 70% WP Triazines 84
Oxadiazon 25% EC Oxadiazoles 160
Pendimethalin 33% EC Dinitroanilines 165
Clomazone 48% EC Isoxazolidinones+ dinitroanilines 153.6 + 1485
+ pendimethalin 33% EC
Metribuzin 70% WP Triazines + dinitroanilines 56 + 1485

+ pendimethalin 33% EC

" DAS = days after seeding
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Table 2. Effect of pre-emergence application of herbicides on weed control in early rainy

season
Treatment Weed cover score' (days after application)
7 14 21 30
Control 9 9 9 9
Hand weeding (15, 30, 45, DAS?) 9 9 3 7
Acetochlor 300 g ai/ rai 2 2 2 2
Alachlor 75 g ai/ rai 1 1 2 2
Clomazone 172.8 g ai/ rai 1 1 1 2
Isoxaflutole 12 g ai/ rai 1 1 1 1
Metribuzin 84 g ai/ rai 1 1 1 1
Oxadiazon 160 g ai/ rai 1 1 2 2
Pendimethalin 165 g ai/ rai 1 1 1 1
Clomazone 153.6 g ai/ rai 1 1 1 1
+ pendimethalin 148.5 g ai/ rai
Metribuzin 56 g ai/ rai 1 1 1 1

+ pendimethalin 148.5 g ai/ rai

1

2/

DAS = days after seeding

Remarks:

Weed cover score using a scale of 1-9 where 1 represents no weed cover and 9 = completely weedy plot

Grasses: Brachiaria mutica (Frossk.) Stapf. Brachiaria reptans (L) Gard & C.E. Hubb., Cynodon dactylon (L) Pers.,

Dactyloctenium aegyptium (L.} P. Beauv., Digitaria ciliaris Retz. Koel., Echinochloa colona (L.) Link, Echinochloa

crus ~ galli (L.) Beauv., Eleusine indica (L) Gaertn., Leptochloa chinensis (L.) Nees, Panicum repens (L.) and

Rhynchelytrum repens (Wild) C.E. Hubb.

Broadleaf weeds: Ageratum conizoides L., Amaranthus gracilis L.. Alternanthera sessilis L. DC., Boerhavia diffusa L., Borreria

laevis (Lamk) Griseb., Chromolaena odorata L. RM.King & H.Robins.. Eclipta prostrata L. L.. Euphorbia heterophylia

L.. Euphorbia hirta L., Heliotropium indicum L., Mimosa invisa Mart. Ex Colla, Phyllanthus niruri L. auct. Non L.,

Trianthema portulacastrum L., Tridax procumbens L. and Vernonia cinerea (L.) Less.

Sedges: Cyperus iria L. and Cyperus rotundus L.
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Table 3. Effect of pre-emergence application of herbicides on crop injury in early rainy

season
Treatment Crop injury score" (days after application)
7 14 21 30
Control 1 1 1 1
Hand weeding (at 15, 30, 45 DAS?) 1 1 1 1
Acetochlor 300 g ai/ rai 2 6 2 2
Alachlor 75 g ai/ rai 1 1 1 1
Clomazone 172.8 g ai/ rai 1 1 1 1
Isoxaflutole 12 g ai/ rai 1 9 9 9
Metribuzin 84 g ai/ rai 1 1 1 1
Oxadiazon 160 g ai/ rai 6 7 3 2
Pendimethalin 165 g ai/ rai 1 1 1 1
Clomazone 153.6 g ai/ rai 1 1 1 1
+ pendimethalin 148.5 g ai/ rai
Metribuzin 56 g ai/ rai 1 1 1 1

+ pendimethalin 148.5 g ai/ rai

1/

most injured plants

2/

DAS = days after sowing
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Table 4. Effect of pre-emergence application of herbicides on plant height, crop yield of

green soybean and cost for weed control in early rainy season

Treatment Plant height Yield Cost
(% of control)" (kg/ rai) (baht/ rai)
Control 100 a” 570.56 d -
Hand weeding (at 15, 30, 45 DAS?) 101.01 a 1,088.96 c 750
Acetochlor 300 g ai/ rai 73.07 e 122912 ¢ 228
Alachlor 75 g ai/ rai 9519 b 161248 b 1949
Clomazone 172.8 g ai/ rai 91.78 ¢ 1516.16 b 352.8
Isoxaflutole 12 g ai/ rai 35.78 f 1,108.16 ¢ 140
Metribuzin 84 g ai/ rai 99.75 a 1,889.76 a 120
Oxadiazon 160 g ai/ rai 80.78 d 122224 ¢ 3104
Pendimethalin 165 g ai/ rai 99.30 a 1,687.20 ab 135
Clomazone 153.6 g ai/ rai 96.05 b 1,468.64 b 750
+ pendimethalin 148.5 g ai/ rai
Metribuzin 56 g ai/ rai 99.15 a 1,658.08 ab 228
+ pendimethalin 148.5 g ai/ rai
F-test ** **
CV (%) 1.02 6.97

V" Plant height = sample of plant height x 100/ control of plant height

2/

DAS = days after seeding.
** = highly significant

Means in the same column followed by a common letter are not significantly different at the

1% level by DMRT.
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Figure 1. Determination of metribuzin
residues in green soybean using GC-MS,
a = chromatogram of metribuzin standard,
b = mass pattern of metribuzin standard,

and ¢ = mass pattern of metribuzin sample
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Figure 2. Determination of pendimethalin
residues in green soybean using GC-MS,
a = chromatogram of pendimethalin
standard, b = mass pattern of pendimethalin
standard and ¢ = mass pattern of

pendimethalin sample
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Table 5. Determination of herbicide resi-
dues in green soybean using GC-MS in early

rainy season

Treatment Herbicide
residues”
Control ND
Hand weeding (at 15, 30, 45 DAS”) ND
Acetochlor 300 g ai/ rai ND
Alachlor 75 g ai/ rai ND
Clomazone 172.8 g ai/ rai ND
Isoxaflutole 12 g ai/ rai ND
Metribuzin 84 g ai/ rai ND
Oxadiazon 160 g ai/ rai ND
Pendimethalin 165 g ai/ rai ND
Clomazone 153.6 g ai/ rai ND
+ pendimethalin 148.5 g ai/ rai
Metribuzin 56 g ai/ rai ND

+ pendimethalin 148.5 g ai/ rai

" ND = not detected (detection limited =

0.01)

2/

DAS = days after seeding
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