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Possibility of Using Non—selective Herbicides as Desiccants for Improving Soybean
Harvest Efficiency

Ok Jae Won"', Seo yeon Hong', Eun Ji Suh', Jae-Sung-Park’, Hong Seok Lee', Jin—Ki Park’, Jong—=Soo Ryu',
Won-Young Han?, Kil Su Han?, and Duk Young Song®

ABSTRACT This study was conducted to select a desiccant and determine its concentration for safe usage to improve the
harvesting efficiency of soybeans. Soybeans were treated with a desiccant (non-selective herbicide) before and after the
maturation stage. The drying effect of the desiccant was higher at earlier treatment times than at the maturation stage, but the
difference was not statistically significant. The higher efficacy might be related to the drying process of the leaves and stems, with
most of the leaves and stems having already been dried by the time of hand harvesting. Desiccant treatments had no adverse effects
on soybean yield, weight of 100 grains, seed quality, or seed germination rate compared with the untreated control. Pesticide
residue analysis showed minimum residue concentration to be lower than the tolerance level of pesticide residues. In conclusion,
it was confirmed that the desiccant was effective in drying soybean, and that there was no damage to the quality of soybean seeds.
In addition to the drying effect, the dessicant treatment also facilitates the removal of weeds that interfere with the mechanical
harvest and improves harvesting efficiency through the drying of the growth imbalanced individual. The desiccant treatment is
expected to shorten the mechanical harvesting time by 1-2 weeks. It is thought that the selection of the proper cultivation period
for other crops after soybean cultivation will be more advantageous.
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Table 1. Effects of desiccant on soybean shoot weight (g/plant).

Desiccant 5DBH? 10DBH 15SDBH 20DBH
Glufosinate ammonium SL' 35.9° 42.1° 40.5° 31.3°
Glufosinate-P SL 30.5° 45.2° 41.8* 39.7°
Fluthiacet-methyl+glufosinate ammonium ME 38.8" 43.9* 38.3" 31.2°
Thafenacil SC 39.4° 44.7° 35.6° 37.6*
Untreated control 39.0°

ISL: Soluble concentrate, ME: Microemulsion, SC: Suspension Concentrate

’DBH: Days before harvest

*Means followed by the same letter in a column are not significantly different by Duncan's multiple range test at p < 0.05.

Table 2. Effects of desiccant on soybean pod dehiscence rate (% of control).

Desiccant 5SDBH2 10DBH 15DBH 20DBH
Glufosinate ammonium SL! 0.10” 0.33? 0.61° 0.09%
Glufosinate-P SL 0.24° 0.11° 0.65° 0.00°
Fluthiacet-methyl+glufosinate ammonium ME 2.90° 0.42° 0.39° 1.00*
Thafenacil SC 0.00° 0.00° 0.88° 0.22%
Untreated control 0.49% 0.49° 0.49° 0.49%

ISL: Soluble concentrate, ME: Microemulsion, SC: Suspension Concentrate

’DBH: Days before harvest

*Means followed by the same letter in a column are not significantly different by Duncan's multiple range test at 5% significance

level.
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Table 3. Effects of desiccant on soybean seed yield (kg/10a).

Desiccant 5DBH? 10DBH 15DBH 20DBH
Glufosinate ammonium SL' 304.3 331.2° 348.6° 339.8°
Glufosinate-P SL 278.6™ 327.9% 330.2° 268.6"
Fluthiacet-methyl+glufosinate ammonium ME 285.5% 317.1° 356.2° 331.7°
Thafenacil SC 252.1° 312.6* 353.1° 297.9°
Untreated control 340.2°

ISL: Soluble concentrate, ME: Microemulsion, SC: Suspension Concentrate

’DBH: Days before harvest

*Means followed by the same letter in a column are not significantly different by Duncan's multiple range test at 5% significance

level.

Table 4. Effects of desiccant on soybean seed appearance.

Seeds quality (%)

Germination rate

Desiccant Treatment 100- Standard
time seed weight  Normal Discolored  Dented tZI;SZr Double dose
5DBH? 28.2+1.1 70133 15+14 1545 96.7£2.9  98.3+2.9
) ) ) 10DBH 20.2+1.1 83+9 77 10+£9 100+0.0 100+0.0
Glufosinate ammonium SL
15DBH 27.0+£2.5 68+6 14+6 18+5 96.7+2.9 100+0.0
20DBH 26.0+1.0 75+10 6+6 19+8 96.7+5.8 98.3+2.9
5SDBH 27.5+0.8 81+9 5+6 14+7 96.7+2.9 98.3+2.9
) 10DBH 29.4+1.5 87+6 4+5 9+3 96.7+5.8 100+0.0
Glufosinate-P SL
15DBH 26.8+1.0 72+12 9+5 19+9 100+0.0 96.7+2.9
20DBH 26.7£1.3 64=+7 8+4 2849 91.7+£2.9 95.0+5.0
5SDBH 25.6+2.2 76+8 T+4 166 100+0.0 100+0.0
Fluthiacet-methyl+ 10DBH 29.0+0.9 78+8 10+£8 12+6 96.7+5.8 96.7+2.9
glufosinate ammonium ME 15DBH 27.4+1.3 73+11 10+6 18+7 93.3+5.8 100+0.0
20DBH 25.6+0.6 76+16 10+8 14+8 96.7+2.9 100+0.0
5SDBH 28.9+1.4 76+4 8+2 16+4 96.7+2.9 98.3+2.9
) 10DBH 28.5+2.5 82+12 6+7 11+£7 100+0.0 96.7+5.8
Thafenacil SC
15DBH 26.6+1.0 76+16 13£9 18+9 98.3+2.9 98.3+2.9
20DBH 26.6£1.5 7116 11£10 17+£12 98.3+2.9 98.3+2.9
Untreated control - 25.2+1.9 84+7 443 13+8 100+0.0 -
ISL: Soluble concentrate, ME: Microemulsion, SC: Suspension Concentrate
’DBH: Days before harvest
3Standard deviation
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Table 5. Pesticide residue analysis by treatment of desiccant.

Detect i
Desiccant Treatment time Max1m1%m. Availability
Standard dose Double dose  residue limit
5DBH? 0.056 0.070 2.0 @)
) ) . 10DBH 0.066 0.108 2.0 O
Glufosinate ammonium SL
15DBH 0.055 0.103 2.0 @)
20DBH 0.716 1.086 2.0 @)
SDBH 0.049 0.052 2.0 O
) 10DBH 0.060 0.077 2.0 O
Glufosinate-P SL
15DBH 0.068 0.109 2.0 O
20DBH 0.357 0.517 2.0 @)
SDBH 0.061 0.071 2.0 @)
) ) ) 10DBH 0.059 0.077 2.0 @)
Fluthiacet-methyl+glufosinate ammonium ME
15DBH 0.063 0.097 2.0 O
20DBH 0.415 0.632 2.0 O
SDBH 0.006 0.012 0.05 O
) 10DBH 0.001 0.005 0.05 O
Thafenacil SC
15DBH 0.000 0.000 0.05 O
20DBH 0.001 0.002 0.05 @)
ISL: Soluble concentrate, ME: Microemulsion, SC: Suspension Concentrate
’DBH: Days before harvest
Table 6. Effects of desiccant on soybean shoot weight in Miryang and Changnyeong (g/plant).
. Miryang-si Changnyeong-gun
Desiccant 5
4DBH 10DBH 15DBH 6DBH 10DBH 15DBH
Fluthiacet-methyl+glufosinate ammonium ME'  45.3° 41.6™ 37.6° 27.6* 27.2° 25.2°
Thafenacil ME 46.7° 39.5% 37.2% 29.6" 28.4° 27.1°
Untreated control 47.4% 32.1°

'"ME: Microemulsion

’DBH: Days before harvest

*Means followed by the same letter in a column are not significantly different by Duncan's multiple range test at 5% significance
level.

Table 7. Effects of desiccant on weight of soybean seeds in Miryang and Changnyeong (g/plant).

. Miryang-si Changnyeong-gun
Desiccant B
4DBH 10DBH 15DBH 6DBH 10DBH 15DBH
Fluthiacet-methyl+glufosinate ammonium ME' ~ 249.9* 245.7% 225.8% 136.3* 140.6* 160.5%
Thafenacil ME 249.9° 245.7* 225.8° 153.4* 157.6* 166.1°
Untreated control 234.3% 146.3°

'"ME: Microemulsion

*DBH: Days before harvest

*Means followed by the same letter in a column are not significantly different by Duncan's multiple range test at 5% significance
level.
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