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Monitoring of Toxicants Affecting Metamorphosis of
Silkworm in Mulberry Leaves
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Bong-Hee Sohn', Pil-Don Kang', Mi-Ja Kim' and Su-1l Seong’

Department of Crop Life Safety, 'Depart of Agricultural Biology, NIAST. Suwon 441-100, Korea,
*College of National Sciences, University of Suwon, Hwasung 445-890, Korea

ABSTRACT

The current study was performed to clarify the pupation disorder symptoms in silkworm which herbicide, molinate has
been regarded as a causal origin. Molinate residues in mulberry leaves was monitored in major rearing area of silkworm;
Yeacheon, Sangju and Namwon. Detected range of the molinate in mulberry leaves was 0.002 to 0.013 mg/kg and detec-
tion frequency was 30.0 to 81.8%. Molinate concentration in the air of mulberry tree growing area was 0.004 pg/m’.
Water diluted solution of molinate at the concentration of 1, 10, 100 mg/l gave no abnormal symptoms in silkworm irre-
spective of spraying to silkworm or spiking to diet. Exposing the silkworm to the air containing 250, 2,500, and 10,000
Mg/m’ also revealed no abnormal symptom. These results illustrated that the abnormal growth of silkworm encountered

in the field was not caused by pesticide contamination.
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Fig. 1. Air sampling tools. absorbing tube(left), air flow meter(middle) and air pump(right).
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Fig. 2. Silkworm inhalation effects test in glass box.
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Fig. 3. Dry of mulberry leaf after soaking in aqueous solution
having molinate.

5050 cm)3tel] molinate =7} 10,000 pg/m’ ©] = A
ol 387158 XE A2 744 wild 134 molinate
AA 125 WE 3X2.5 cm?] 110°C 9] e 34
A7 Aol A ol (F53h 60m1e] S ARl AFSAE
ARHe] =& 25 1°C, 29| gl AHlolA AR
ol 2 Alg-sle] Algsldow 7HahE, 5HEAALS,
ZAFSFA

=

=

$58 % FEE4

Ch. molinate 0 SESHAIE

ZF4e) molinate YA S =o] 9rE molinate 10, 100
pprd-8) 3 FFel BE ol (45 30012 3
Bo2 Y3 molinate &Nl MA]sle] IFH 33} o]
AZAZ) BUE 4537108 A E A SR e
oA 25+ 1°CE 2 9E AeiallM Aldsisdon, 238,
AR, SHEE D FREAE A,

gt. molinate Q|0 2|5t FO{ASAE

2 A2H0.09 m®, 30X 60X 50 cm)Qtel] molinate %%
7} 250, 2,500 ug/m’ o] HA ol 37| HE TAZ A
Luj7tx] WY 13]% molinateE 3X2.5 cm®] 110°C g
el e HAANZ M FAGFSFHE TE=F 30
mp2lo] A AREEH . ARSAAA Y] Xz 2511°C, =
HolE Aol A A Bals Wl Ajgsiglon, 7k
%, 5%9AIANAS, B8 2 F554E ARG

Of. molinate MZs2t2| {4t0] 28 FOHASAIH

2] ARH0.09 m’, 30X60X50 cm)rel]l A3 uF=(5X
22X30 cm)el] B E& A ol 487)FE] 14
= 2 &u7}x] 3o 134 =el2AFEEA - molinate
HA(0.07+5%)5 7155 kg/10a), Wiz, 1003 2
HE 42 P o SzhE w19 300t 3uHEe



Fig. 4. Simple silkworm toxicity test for the effects of volatilized
molinate.
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Table 2. Molinate residues in air collected at different seasons in
2002

Dates No. of Frequency Concentration
samples (%) (ug/m®)
May 21~23 Below the detection
10 0 -
limit
May 27~30 10 0 "
June 3~5 10 0 "
June 10~12 10 20 (2/10) 0.136, 0.004
Sum 40 5 (2/40)
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Table 1. Molinate residues in mulberry leaf collected at different seasons in 2002

Dates No. of samples Frequency(%) Range(ppm) Samplingarea
May 21~23 10 50.0(5/10) 0.004~0.008 Yeacheon, Sangju, Namwon
May 27~30 12 75.0(9/12) 0.003~0.008 4
June 3~ 5 20 75.0(15/20) 0.003~0.013 "
June 10~12 11 81.8(9/11) 0.002~0.004 "
June 18~20 10 30.0(3/10) 0.003 Jeongeup, Gochang
Sum 63 65.1(41/63) 0.002~0.013
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Table 3. The silkworm condition in spring season at seven localities in korea

Scale (X20,000 silkworms)

Silkworm

Ared No. of farmer Sum Cordyceps Yangwonjam Pure line fmti;tggse harvest
Yeacheon 3 12 5 7 - 100 worms Normal
Sangju 3 10 10 - - " n ok
Namwon 1 16 - 16 - " "
Gumi 1 24 12 12 - - n
Youngcheon 1 13 - 13 - - "
Youngduk 1 17 10 - 7 - "
Jeongeup 2 57 42 15 - - "
Yeasan 1 5 5 - - - u

Sum 13 154 84 63 7 300

*Pupation ratios are 68 percentage at 14th day of the Sth instar period.

Fig. 5. Abnormal non-pupating symptoms are observed at 14th
day of the S5th instar period.
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Table 4. Temperature and humidity in farmhouse

Temperature (°C) Humidity
Area
Max. Min. Avr. (%)
Yeacheon 33.6 10.2 20.5 75.6
Sangju 323 12.2 20.9 70.0
Namwon 38.6 12.9 23.6 -
Table 5. Weather conditions at monitoring area
Temperature (°C) No. of

Humidity Rainfall

Area rainy
Max. Min. Avr. (%) (mm) days
Yeacheon 26.1 18.7 22.4 78.5 79.0 5
Sangju 26.2 15.2 20.3 74.0 100.5 8
Namwon 27.4 14.3 20.5 63.0 141.5 5
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Fig. 6. Silkworm farmhouse. Yeacheon(left), Namwon(right).

Table 6. The molinate effect of silkworm sprayed on silkworm
and artificial food

Concentrat Mortality The Sth instar  Pupation Abnormal
ion (ppm) (%)* periods (day) ratio(%) symptoms
1 0 7-8 100 (148/148) b |
10 0 7-8 955 (128/134) 2onorma
cocoon
control 1 7-9 99.4 (168/169)

*pupation ratio(%) : mortality during 4th instar period

Table 7. Simple silkworm toxicity test for the effects of
volatilized molinate from active substances at controlled glass
box

Concentration Mortality The 5th instar Pupation Abnormal
(ug/m?) (%) periods (day) ratio(%) symptoms
10,000 32 7~8 92
control 0 6~8 100

vepd A2 AlgZE el Ade] gt

2}, molinate EI0l 28t FOHIAEAH

E 9ol|A B vle} ZFe] molinate A& FAHA (250,
2500 pg/m’)3t FYIF A BEH 5% AFL ol 3%

Table 8. Silkworm acute toxicity test on molinate

Concentration Mortality The 5th instar Pupation Abnormal

(ppm) (%) periods(day)  ratio(%) symptoms
10 6.6 7~9 90.1
100 4.4 " 90.1 -
control 33 n 92.8

Table 9. Silkworm toxicity test for the effects of volatilized
molinate from active substances at controlled glass box

Concentration Mortality The 5th instar Pupation Abnormal

(ug/m?) (%) periods (day) ratio(%) symptoms
250 79 (5/63)  7-9 69.8 ool
2500  10.3 (3/29) " gep ~ conorma

cocoon

control 3.3 (3/90) ’ 86.7

Table 10. Silkworm toxicity test for the effects of volatilized
molinate from end-use products at controlled glass box

Mortality The Sthinstar Pupation Abnormal

Concentration (%) periods (day) ratio(%) symptoms
standard dose* 8.9 7~9 86.7
double dose 12.8 " 81.9
10 fold dose 9.6 " 86.2
control 3.3 " 86.7

*standard dose : 5 kg/1000 m’.
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