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Residue of pre-harvest desiccants and its impacts
on mungbean seed quality
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ABSTRACT: Pre-harvest desiccants as paraquat and 2,4-D have been widely used by the farmers to hasten
maturation of mungbean and facilitate machine harvesting. The residue of chemicals and its impacts on seed quality
were investigated for safe recommendation by conducting a field experiment at the Phitsanulok Agricultural Research
and Development Center in 2010. A split plot design with three replications was used. Main plots consisted of paraquat
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Phitsanulok Agricultural Research and Development Center, Phitsanulok.
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Chai Nat Field Crops Research Center, Chai Nat
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alone at the rate of 100-200 g/Rai and paraquat plus 2,4-D at the rate of 200 g/Rai. Subplots comprised two harvesting
times at 5 and 7 days after application. Paraquat and 2 ,4-D were applied to mungbean at the R6 stage and harvested
5 and 7 days after the application. The results showed the similar phytotoxicity of desiccants for all treatments on
mungbean leaves after the first hour and the whole plant was dry within 4-5 days. No significant difference in grain
and seed yield of mungbean was observed due to chemical application and harvesting times. Seed quality was also
not affected by chemicals compared to hand harvest. Since the residue of paraquat and 2 ,4-D was found to be above
the maximum residue limits at a high rate of application of 200 g (a.i)/Rai, the lowest rate of paraquat at 100 g (a.i.)/
Rai was recommended as the safe level but further study on toxicology under long-term observation is required.

Keywords: paraquat, 2,4-D, mungbean, residue
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Table 1 Grain yield and seed yield of mungbean after pre-harvest desiccant treatment at the experimental
field of Phitsanulok Agricultural Research and Development Center during early rainy season of 2010
Treatment Moisture content Grain yield Good seed Seed yield

after harvest (%) (kg/Rai) (%) (kg/Rai)
5 DAT" 7 DAT 5 DAT 7 DAT 5 DAT 7 DAT 5 DAT 7 DAT
1. paraquat 100 g (a.i.)/Rai 19.4 20.9 150.9 138.1 94.8 95.9 143.1 132.5
2. paraquat 150 g (a.i.)/Rai 19.3 20.6 155.1 156.3 91.0 88.2 141.2 137.8
3. paraquat 200 g (a.i.)/Rai 19.3 20.7 162.3 150.5 93.3 92.0 151.5 138.4
4. paraquat 100 g (a.i.)/Rai 19.9 20.9 137.7 145.9 93.8 92.0 129.2 134.2
+2,4-D 200 g (a.i.)/Rai
5. paraquat 150 g (a.i.)/Rai 19.8 20.9 154 149.6 92.6 88.4 142.6 132.2
+2,4-D 200 g (a.i.)/Rai
6. paraquat 200 g (a.i.)/Rai 20.0 20.1 151.2 148.8 94.0 83.7 142.2 124.6
+2,4-D 200 g (a.i.)/Rai
7. hand harvest (2 times) 19.2 20.3 136.1 159.9 93.6 90.7 127.4 145.1
Average 19.6 20.6 149.6 149.9 93.3 90.1 139.6 135.0
desiccant ns” ns ns ns

harvesting time

desiccant * harvesting time

ns

ns

ns

ns

ns

ns

ns

ns

" DAT = Days after treatment imposition

“ns = not significant
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(a) Germination 5 DAT

(b) Germination 7 DAT

0 2 4 6
Storage duration (months)

2 4 6 8
Storage duration (months)

(C) AA test 5 DAT

(d)AA test 7 DAT

Storage duration (months)

Storage duration (months)

Figure 1 Germination percentage of standard germination test and seed vigor as measured by accelerated

aging test for mungbean after 5 and 7 days desiccant treatment imposition (DAT). Error bars indicate

the standard error of the mean.

T1 = paraquat 100 g (a.i.)/Rai

i)

i)/Rali
i)/Rai
4
i)

SV

T2 = paraquat 150 g

O Q

(
(
T3 = paraquat 200 g (
T4 = paraquat 100 g (

(

T5 = paraquat 150 g

O Q

T6 = paraquat 200 g (
T7 = hand harvest (2 times)

i.)/Rai +2,4-D 200 g (a.i.)/Rai
i.)/Rai +2,4-D 200 g (a.i.)/Rai
1.)/Rai +2,4-D 200 g (a.i.)/Rai
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Table 2 Residue of desiccants in mungbean seed after pre-harvest application at the experimental

field of Phitsanulok Field Crops Research Center in early rainy season of 2010

Treatments Residue (mg/kg)

5 DAT" 7 DAT
Paraquat analysis
1. paraquat 100 g (a.i.)/Rai 0.08 0.05
2. paraquat 150 g (a.i.)/Rai 0.09 0.07
3. paraquat 200 g (a.i.)/Rai 0.14 * 0.08
4. paraquat 100 g (a.i.)/Rai+2,4-D 200 g (a.i.)/Rai 0.05 0.05
5. paraquat 150 g (a.i.)/Rai +2,4-D 200 g (a.i.)/Rai 0.07 0.09
6. paraquat 200 g (a.i.)/Rai+2,4-D 200 g (a.i.)/Rai 0.14 * 0.09
7. hand harvest (2 times) Not detected
2,4-D analysis
8. paraquat 100 g (a.i.)/Rai+2,4-D 200 g (a.i.)/Rai <0.01 0.02*
9. paraquat 150 g (a.i.)/Rai +2,4-D 200 g (a.i.)/Rai 0.02* 0.05*
10. paraquat 200 g (a.i.)/Rai+2,4-D 200 g (a.i.)/Rai 0.03* 0.03*

11. hand harvest (2 times)

Not detected

"DAT = Days after treatment imposition
* Above Maximum Residue Limits

- Paraquat analysis by in house method based on Journal of Chromatography A, 958 (2002) p 25-33 by LC-MS (Codex

for soybean dry = 0.1 mg/kg)

- 2,4-D analysis by in house method based on Journal of Analytics Chimica Acta, 628 (2008) p 10-20 by LC-MS/MS
(Thai Agricultural Commodity and Food Standard MRL for sorghum = 0.01 mg/kg)
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