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Abstract 
The biological effects on silkworm larvae fed on mulberry leaves contaminated with 0.5 and 1 

mg/ml carbendazim were analyzed�in different periods. The fungicide was sprayed on trees with 0, 1, 2, 4 
and 8 days intervals before the first feeding of second instar larvae. Carbendazim decreased the larval 
weight and the highest reduction was 4.5% decrease compared to control. One mg/ml of fungicide used 
immediately after treatment caused a significant decrease in female cocoon characteristics such as cocoon 
weight, pupa weight and shell weight by 8.4, 8.5 and 7.8, respectively. The rate of hatching had also 
decreased in some treatments. Economical traits of male insects and the number of laid eggs by females 
were not affected. In total, the mean of cocoon shell percentage in both sexes did not have any difference 
with control. Feeding from the leaves contaminated with carbendazim residue did not have significant 
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effects on larval mortality and utilization of the leaves sprayed by this fungicide two days after 
application is recommended. 
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ŹŚŬţƽ�ƹŚŝ�ƿŤƀǀ��Ʋ�Śŝ�ƹƶƬƇŚƟ�ƳŚƯŻ�ƽ�ƾÍ��Î��Ï��Ñ�ƹ�Õ����ƮºƄƿźŝř�ƭźºƧ�Ǝºſƺţ�ƶºƿŸƜţ�Żř�ƪŞƣ�ŻƹŹ���

ŢƟźĭ�šŹƺƇ��
ƽŚƷƹŹǇ�ƽŹŚŬţ�ŶƿźŞǀƷ�ÎÍÑ���ÎÍÐ�Śŝ�ƽƹŹǇ�Ʃƹř�Ʋſ�ƱŚƿŚě�Śţ�īźŝ�ƽŚƷŵŚƗ�ƽ�Źŵ�ŵƺūƺƯ�

�����Żř�ƽŹŚƗ�ƶĩ�ƶƗŹżƯƵŶƳŚưǀƣŚŝ����ƽġŹŚƣ�ƂƧƶƿŸƜţ�ŶƳŵƺŝ���ƹƭƹŵ�Ʋſ�ŻŚƛō�Źŵ���ƶŝ�ÎÎ���ƮǀºƀƤţ�Ƶƹźºĭ�
ŶƳŶƃ��ŹŚưǀţ�����ĩźţ�ƪƯŚƃ�ŚƷǀŞƾ���Żř�ƶƬƇŚƟ���ƱŚƯŻ�ƽ�����������ŵƺºŝ�Ʈºſ�ŢºƔƬƛ�ƹ�ƶƿŸƜţ�Ʋǀƫƹř�Śŝ�ƾƃŚĜưſ����Źŵ

                                                
�æ  Carbendazim [2 (methoxy-carbonyl-amino) Benzimidazol] 



ÔÓ                                      �ƱřŹŚƨưƷ�ƹ�ƽŹŚŞŤƗř��ƶƿŸƜţ�Ʀƿĥƺƫƺǀŝ�šřźŧř��ƮƄƿźŝř�ƭźƧ�ƽŚƷƹŹǇ�ƽ�����

���Żř�żǀƳ�ŶƷŚƃ�ŹŚưǀţ�īźŝ��ŚƷ�Ʈſ�ƽ����ƾƃŚě��ƵŶƄƳ�Ŷƃ�ƵŵŚƠŤſř����ŹŚưǀţ�źƷ�ƽřźŝ����źºƷ�ƽřźºŝ�ƹ�Źřźƨţ�ƶſ�
Źřźƨţ��ÎÍÍ��ŵŶƗŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƭƹŵ�Ʋſ�ƹŹǇ��

�ŚƷƹŹǇ�ƁŹƹźěƁƹŹ�ƶŝ�Krishnasawami (1978)ŢƟźĭ�šŹƺƇ���Ʋſ�Żř�ŻƹŹ�ƲǀƯŹŚƸģ�Źŵ�
ººưŬƴě�ƹ�ƭŹŚººƸģƲǀººưŤƠƷ�ƹ�ŻƹŹ�ƲǀƮŬƴººě�Ʋººſ�Żř���ƱŻƹ�Ò�źŤººƀŝ�źººƷ�Źŵ�ƹŹǇ�Źŵźººƨţ�ƶººſ��Źř

ƵŻřŶƳř���������Ŷƃ�ŹƺƔƴƯ�ƱŻƹ�ƆųŚƃ�ƱřƺƴƗ�ƶŝ�ƹ�ƽźǀĭ���ƱŚƿŚě�Źŵ�šŚƠƬţ�ŶƇŹŵ�ƲǀƴĤưƷƵŹƹŵ�ƹŹǇ�ƽ�ƽ
����Ŷƿŵźĭ�ƶŞſŚŰƯ�ŹŚưǀţ�źƷ�ƽřźŝ����Źřźƨţ�źƷ�Żř��ÏÒ�����ƶºƬǀě�ƱŻƹ�ƹ�śŚºŴŤƳř�ƵŵŚƯ�ƹ�źƳ�ƦǀƨƠţ�ƶŝ�ƶƬǀě�

����ƵŻřŶƳř�ŚƸƳō�Źŵ�ƾưƄƿźŝř�źƄƣ�ƹ�ƵźǀƠƃ�Ŷƃ�ƽźǀĭ������ŵřŶºƘţ��ƮºŴţ�ŵřŶºƘţ�ƮºŴţ��ŚºƷ���ƹ�ƵŶºƄƳ�ŭŚºƤƫ�ƽ
ĤưƷ�ƮŴţ�ƩƺƈŰƯ�ƽřźŝ�ŹŚưǀţ�źƷ�Źŵ�żǀƳ�ŲƿźƠţ�ŶƇŹŵ�ƲǀƴŪƴě�ƶƳřƹźě�ƵŵŚƯ�ƽŶƃ�ƶŞſŚŰƯ���ƱŚƿŚƃ�

���źŤưƸƯ�ƶĩ�Ţſř�źĩŷƿ��Śưţ�ƶūƹ�Ʋƿ��żƮŴţ��ŚƷƽ���ŭŚƤƫ�ƿ��ƶŤƟŚƿ���ŹƹŹŚŝ�Ś��ŚŝƮŴţ��ŚƷƶŤƟŚǀƳ�ŭŚƤƫ�ƽ��ƝǈŤųř�
�ƶŤſƺě�ĬƳŹ��ƽ��Ư�ƮŴţ�ƾ���ŶƃŚŝ�ŹƺƏ�ƶŝƿƶŤſƺě�ĬƳŹ�ƶĪ�ƽ�Ʃƹř�ƕƺƳ�Źŵ�ƮŴţ�ƵƺƸƣ�ƽřţ�ǀŚưŤƯ�Ƶźƿ�ƶŝ�ƪ

ſǀ�Źŵ�ƹ�ƵŚƮŴţ�ŚƷƽƛ�ǀƯ�ŵŹŻ�ŹƹŹŚŝ�źƾŶƃŚŝ���
ƶǀƬƧ��ƽ�Ƶŵřŵ�������ƯŚƧ�ŭźƏ�ŜƫŚƣ�Źŵ�ŚƷľǈ������ŮƐºſ�Źŵ�ƾƧƺºţ�ƱƺºƯŻō�Śŝ�ƾƟŵŚƈţ�Ò�����Żř�ƵŵŚƠŤºſř�Śºŝ

ƭźƳ��ƽŹŚƯō�ŹřżƟřSAS�ƩŶƯ�ŢŰţ�GLMŢƟźĭ�Źřźƣ�ƪǀƬŰţ�ƹ�ƶƿżŬţ�ŵŹƺƯ��(SAS Institute, 1997)���
�

ŚŤƳŪƿŦŰŝ�ƹ��
ƽƹŹǇ�šŚǀƇƺƈų�

����ŢŰţ�ƽƹŹǇ�ƱŻƹźǀŧŐţ���ƝźƈƯ�ŝīź��ŚƷ����ƽƹŚů�šƺţ�ƽƵŶƳŚưǀƣŚŝ���ŹŚƧ�ƽ��ŢºƟźĭ�Źřźƣ�ƮƿŻřŶƴŝ�
���ƩƹŶūÎ�����ƲƿřźǀŧŐţ���������������ŵƺºŝ�ŚƷŻƹŹ�źƿŚſ�Żř�źŤƄǀŝ�ŜţřźƯ�ƶŝ�ƽƹŹǇ�ƮŬƴě�Ʋſ�Żř�ŻƹŹ�ƲǀưŬƴě�Źŵ���

�ƾƫŚů�Źŵ�Ʋƿř��ƾƴƘƯ�ƝǈŤųř�ƶƳƺĮĤǀƷ�ƭŹŚƸģ�Ʋſ�Źŵ�ŚƷƹŹǇ�ƱŻƹ�ƶƧ�Ţſř�ĭ�Ʋǀŝ�řŹ�ƽŹřŵƵƹź��ƽŚƷ
��ŵřŶƳ�ƱŚƄƳ�ƞƬŤŴƯ��ŚƷƹŹǇƿƾ���Śŝ�ƶƧ�ƶƬºƇŚƟ��ƳŚºƯŻ�ƽ��Żř�źƠºƇ�ƾ�īźºŝ��ŚºƷ����ŢºƔƬƛ�Śºŝ�ƶŤºƄƛō�ƽÎ�

ƯǀƬƾ���Ư�źŝ�ƭźĭǀƬƾ��Ʋƿř�źŤǀƫġŹŚƣ�ƂƧ�ƶƿŸƜţ��ŶƳŵźƧ�����źƿŚºſ�Śºŝ�ƶºƀƿŚƤƯ�Źŵ�řŹ�ƱŻƹ�ƂƷŚºƧ�ƲƿźŤƄǀŝ�
Ƶƹźĭ��ŶƳŵřŵ�ƱŚƄƳ�ŚƷ��Ƶƹźĭ�Ʋƿř�Źŵ��ƹŹǇ�ƱŻƹ�ŚƷ��ŶƷŚºƃ�Śŝ�ƶƀƿŚƤƯ�Źŵ�Ò�Ñ����ŵřŵ�ƱŚºƄƳ�ƂƷŚºƧ��Źŵ�

����Ƶƹźĭ�Żř�ƾųźŝ�Źŵ�ƶƨǀƫŚů��ŚƷ����ŚƷƹŹǇ�ƵĦƿƹ�ƶŝ�ƿƾ�ƶƧ��īźºŝ���ŚºƷ��������ŢºƔƬƛ�Śºŝ�ƵŶºƃ�ƾºƃŚĜưſ�ƽÒ�Í�
ƯǀƬƾ���Ư�źŝ�ƭźĭǀƬƾ���źŤǀƫġŹŚƣ��ƂƧ���ŚŝƶƬƇŚƟ���ƳŚƯŻ�ƽ��ƾÑ����ƵŵƺºưƳ�ƝźºƈƯ�řŹ�ƶºƿŸƜţ�Ʋǀƫƹř�Żř�ƪŞƣ�ŻƹŹ�

ŶƳŵƺŝ�����ŶƷŚƃ�Śŝ�ƶƀƿŚƤƯ�ŹŵÓ�ÎÏ���řŶǀě�ƱŻƹ�ƂƿřżƟřŶƳŵźƧ���ŻƹŹ�ƲǀưŤƠƷ�Źŵ�ƽƹŹǇ�ƱŻƹ�šřźǀǀƜţ



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���æ���ÎÐÕë�������������������������������������������������������������������������ÔÔ 

���ƮƄģ�ƂƷŚƧ�ƮŬƴě�Ʋſ���������ƠºƇ�ŻƹŹ�ŹŚưǀţ�ƽŚƷƹŹǇ�Źŵ�ƎƤƟ�řŹ�ƽźǀĭ�����ŢºƔƬƛ�ƹ�źÎƯ�ǀ�ºƬƾ����źºŝ�ƭźºĭ
ƾƬǀƯ��źŤǀƫ��������ƶǀƤŝ�Ʋǀŝ�Źŵ�ƾƟǈŤųř�Ʋǀƴģ�ƶƧ�ŵřŵ�ƱŚƄƳ��ƽƵƹźĭ��ƾƴƘƯ�ƽŹŚƯō�źƔƳ�Żř�ŚƷ�ŵƺŞƳ�Źřŵ����ƩƹŶºū
Î�����ƲƿřġŹŚƣ��ƂƧƾƴƘƯ�źŧř�ƶƳƺĮĤǀƷ���šŚƠƬţ�źŝ�ƽŹŚƯō�źƔƳ�Żř�ƽŹřŵƵŹƹŵ�ƹŹǇ�ƽ��ŵƺºưƴƳ�ŵŚºŬƿř�ƽ��

���������ŶƷŚƃ�ŹŚưǀţ�Źŵ�źǀƯ�ƹ�īźƯ�ƱřżǀƯ�ƶģźĭřÐ�Ð����źƠƇ�ŻƹŹ�Źŵ�ƹƹ�ƛ��ŢƔƬÎ�ƯǀƬƾ��źŝ�ƭźĭƾƬǀƯ�źŤǀƫ�
�Żř�Ƃǀŝ�ƶŝÓ�ÏÎ��ŶǀſŹ��

�
��ƩƹŶūÎ�����īźŝ�Żř�ƶƿŸƜţ�źǀŧŐţ����ƵŶƳŚưǀƣŚŝ�ƽƹŚů�šƺţ�ƽŚƷ�����ƽƹŹǇ�šŚǀºƇƺƈų�źºŝ�ƮƿŻřŶºƴŝŹŚƧ�ƽ

ƮƄƿźŝř�ƭźƧ��
Table 1. The Effect of feeding on contaminated leaves with carbendazim on silkworm larval 

parameters. 
 

Larval mortality 
(%) 

Larval weight (g) 
(7th day of 5th instar) 

Larval weight (g) 
(5th day of 5th instar) 

Larval weight (g) 
(4th day of 4th instar) 

Treatment 
(Days 

1 
mg/ml 

0.5 
mg/ml 

1 
mg/ml 

0.5 
mg/ml 

1 
mg/ml 

0.5 
mg/ml 

1 
mg/ml 

0.5 
mg/ml 

before 
feeding) 

21.6a 7.80a 19.82b 23.12a 14.97d 15.73cd 3.15a 3.00a 0 
13.0a 10.3a 22.05a 21.87ab 15.93bcd 15.80cd 3.37a 3.16a 1 
4.00a 7.66a 23.59a 22.52a 16.54abc 15.92bcd 3.43a 3.15a 2 
8.00a 9.66a 23.25a 23.32a 16.89abc 17.63a 3.42a 3.45a 4 
6.10a 15.0a 23.78a 23.02a 15.76cd 17.39ab 2.96a 3.11a 8 

          3.33a           22.71a            15.68cd            3.52a Control 
          2.07ns           6.56**            7.5**            2.62ns F value 
          65.94           3.31            3.15            6.4 CV 

There is no significant difference between the numbers that are shown with the same letter in two columns. 
ns: none significant; **significant difference at á = 1%. 

�
ƶƬǀě�ƽŵŚƈŤƣř�šŚǀƇƺƈų�

������ŢŰţ�żǀƳ�ƶƬǀě�ƽŵŚƈŤƣř�šŚǀƇƺƈųźǀŧŐţ�ƶƿŸƜţ��ƹŹǇ�ƽ�Żř�ŚƷīźŝ�ŚƷ����źºǀǀƜţ�ŹŚºģŵ�Ƶŵƺºƫō�ƽ
����ŝ�šřźǀǀƜţ�Ʋƿř�ƾƫƹ�Ŷƃ��ƶ�Ŷƿŵźĭ�ŹŚƨƃō�žƴū�ƶŝ�ƶŤƀŝřƹ�šŹƺƇ��ƩƹŶū�Źŵ�ƶƧ�ƶƳƺĮƳŚưƷ��ƽŚºƷ�Ï�

��ƹÐ��ƾƯ�ƵŶƷŚƄƯ���ŵƺºƃ������ƝǈŤºųř�ƶºƳƺĮĤǀƷ�źºƳ�žƴºū�Źŵ��ƾºƴƘƯ�řŵ��Źŵ�ŚºƷŹŚưǀţ�Ʋǀºŝ�ƽŹ�ƶºǀƬƧ��ƽ�
���������ƵŵŚƯ�žƴū�ƾƫƹ�ŶƄƳ�ƵŶƷŚƄƯ�ƶƬǀě�ƽŵŚƈŤƣř�šŚǀƇƺƈųźǀŧŐţ����Ʋºƿř�ƶºŝ�ŢŞºƀƳ�řŹ�ƽźŤƄǀŝ�ƽźƿŸě

ġŹŚƣ�ƂƧŵřŵ�ƱŚƄƳ����ŢƔƬƛ�ƹ�źƠƇ�ŻƹŹ�ŹŚưǀţ�Źŵ�ƶƬǀě�ƱŻƹÎ�ƯǀƬƾ��źŝ�ƭźĭƾƬǀƯ�źŤǀƫ��ƶŝ�ÍÔ�Ï�ƭźĭ�
������Żř�Ƃǀŝ�ŶƷŚƃ�Śŝ�ƶƀƿŚƤƯ�Źŵ�ƶƧ�ŶǀſŹÑ�Õ��ŵřŵ�ƱŚƄƳ�ƂƷŚƧ����ƹ�ƵźǀƠºƃ�ƱŻƹ�źºƔƳ�Żř�ŹŚưǀţ�ƲǀưƷ�

�������Ƶƹźĭ�źƿŚſ�Śŝ�ƶƀƿŚƤƯ�Źŵ�żǀƳ�ƾưƄƿźŝř�źƄƣ�������ŵřŵ�ƱŚƄƳ�řŹ�ƱŻƹ�ƂƷŚƧ�ƲƿźŤƄǀŝ�ŚƷ����ŹƺºƏ�ƶºŝƽ���ƶºƧ



ÔÕ                                      �ƱřŹŚƨưƷ�ƹ�ƽŹŚŞŤƗř��ƶƿŸƜţ�Ʀƿĥƺƫƺǀŝ�šřźŧř��ƮƄƿźŝř�ƭźƧ�ƽŚƷƹŹǇ�ƽ�����

���ƱŻƹ�ƲǀĮƳŚǀƯ��ŚƸƳō�Ŝǀţźţ�ƶŝ�ÓÐÖ�Î���ƹ�ÑÐÓ�Í���ƭźĭ�ƶŞſŚŰƯ����Ŝǀţźţ�ƶŝ�ƶƧ�Ŷƃ��Ò�Õ���ƹ�Õ�Ô���ŶºƇŹŵ�
Ţƃřŵ�ŶƷŚƃ�Śŝ�ƶƀƿŚƤƯ�Źŵ�řŹ�ƱŻƹ�ƂƷŚƧ���ƩƹŶūÏ����źƳ�žƴū�ƹŵ�ƾưƄƿźŝř�źƄƣ�ŶƇŹŵ�ƲǀĮƳŚǀƯ

Ƨ�Źŵ�ƵŵŚƯ�ƹƶǀƬ�ƽƾƴƘƯ�ƝǈŤųř�ŚƷŹŚưǀţ��ŵřŶƳ�ƱŚƄƳ�řŹ�ƽŹřŵ���ƪƨƃÎ���
�

�ƩƹŶūÏ�ƵŶƳŚưǀƣŚŝ�źǀŧŐţ��ġŹŚƣ�ƽ��ƂƧźƳ�šřźƄů�ƽŶǀƫƺţ�šŚǀƇƺƈų�źŝ�ƮƿŻřŶƴŝŹŚƧ� 

Table 2. The effect of carbendazim residue on male productive traits. 
 

Cocoon shell weight (g) Pupal weight (g) Cocoon weight (g) Treatment 
(Days before 

1 mg/ml 0.5 mg/ml 1 mg/ml 0.5 mg/ml 1 mg/ml 0.5 mg/ml feeding) 
0.434 0.463 1.362 1.425 1.79 1.88 0 
0.443 0.444 1.368 1.336 1.81 1.77 1 
0.447 0.473 1.405 1.429 1.85 1.90 2 
0.468 0.457 1.417 1.453 1.88 1.91 4 
0.443 0.470 1.347 1.438 1.78 1.89 8 

                0.467                 1.414                  1.88 Control 
                2.77 ns                 1.52 ns                  2.36 ns F value 
                3.12                 4.04                  3.14 CV 

There is no significant difference between the numbers that are shown with the same letter in two columns. 
ns: none significant. 

�
�ƩƹŶūÐ.ƵŶƳŚưǀƣŚŝ�źǀŧŐţ��ġŹŚƣ�ƽ�ƵŵŚƯ�šřźƄů�ƽŶǀƫƺţ�šŚǀƇƺƈų�źŝ�ƮƿŻřŶƴŝŹŚƧ�ƂƧ� 

Table 3. The effect of carbendazim residue on female productive traits.  
 

Cocoon shell weight (g) Pupal weight (g) Cocoon weight (g) Treatment 
(Days before 

1 mg/ml 0.5 mg/ml 1 mg/ml 0.5 mg/ml 1 mg/ml 0.5 mg/ml feeding) 
0.436 b 0.484 a 1.639 c 1.711 bc 2.07 c 2.31 ab 0 
0.461 ab 0.461 ab 1.768 ab 1.771 ab 2.22 ab 2.23 ab 1 
0.457 ab 0.465 ab 1.767 ab 1.807 ab 2.22 ab 2.27 ab 2 
0.496 a 0.477 ab 1.850 a 1.851 a 2.34 a 2.33 a 4 
0.455 ab 0.497 a 1.717 bc 1.825 ab 2.17 bc 2.33 a 8 

              0.473 ab               1.791 ab                2.26 ab Control 
              4.14 **               7.12 **                7.25 ** F value 
              3.35               2.29                3.28 CV 

There is no significant difference between the numbers that are shown with the same letter in two columns. 
ns: none significant; **significant difference at á = 1%. 

�
�ƾƬŨƯ�Ŷǀƫƺţ�šŚǀƇƺƈųƶƳřƹźě�ƵŵŚƯ�ƽ�

�����ƵŶƄƳ�ŭŚƤƫ�ƮŴţ�ŵřŶƘţ�ƹ�ƮŴţ�ŵřŶƘţ�ƎſƺŤƯ�ƾŗżū�šřźǀǀƜţ�ŵƺūƹ�Śŝ��ƝǈŤųř���ƾºƴƘƯ�řŵ�ƽŹ
��ŚƷŹŚưǀţ�Ʋǀŝ�řŹ�ƞƬŤŴƯ�ƽ��ŵřŶƳ�ƱŚƄƳ�����ƩƹŶūÑ����źƷ�ƮŴţ�ŵřŶƘţƶƳřƹźě�ƵŵŚƯ�ƽ��Ʋǀºŝ�ÓÓÏ���ŚºţÔÎÕ�

��



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���æ���ÎÐÕë�������������������������������������������������������������������������ÔÖ 

           Treatment 0.5 mg/ml carbendazim �������������     Treatment 2 mg/ml carbendazim �������������� Control 
 

There is no significant difference between columns at á = 5% 
�

�ƪƨƃÎ��ƶƀƿŚƤƯ�ƽ�ƾưƄƿźŝř�źƄƣ�ŶƇŹŵ�ƶƬǀě�ƷŹŵ�ŚƮƿŻřŶƴŝŹŚƧ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�� 

Figure1. Comparison of cocoon shell ratio in different Carbedazim treatments. 
�

��ƶǀƬƧ�Źŵ�ŵŶƗ��ƽ����ŵƺŝ�ƱŚſƺƳ�Źŵ�ŚƷŹŚưǀţ�����ŹŚºƧ�ƶŝ��ƽźǀĭ�ġŹŚºƣ���ƂºƧ��ƮƿŻřŶºƴŝŹŚƧ����ºţ�ŢºƀƳřƺţŐ�šřźǀŧ
ƾƴƘƯ��řŵŹƽ�żǀƳ���ƮŴţ�ŲƿźƠţ�ŶƇŹŵ�źŝ��ŶƃŚŝ�ƶŤƃřŵ�ŚƷ��ŹƺƏ�ƶŝƲǀƿŚě�ƶƨƿ����Ʊō�ŹřŶºƤƯ�Ʋƿźºţ�Òæ�ÖÏ���

���ŹŚưǀţ�ŹŵÎ�ƯǀƬƾ������źºŝ�ƭźºĭ�ƾºƬǀƯ���źºŤǀƫ���ƲƿźţǇŚºŝ�ƹ�ƭƹŵ�ŻƹŹ�Żř��ŹřŶºƤƯ�Ʊō��Ô�ÖÓ����ŹŚºưǀţ�Źŵ�Ò�Í�
ƯǀƬƾ��źŝ�ƭźĭƾƬǀƯ�źŤǀƫ�Ŷƃ�ŢŞŧ�ƮŤƄƷ�ŻƹŹ�Żř��ƩƹŶū�Ñ���

����ƢǀƤŰţ�Ʋƿř�Żř�ƪƇŚů�ŪƿŚŤƳƾƯ�ƱŚƄƳ�ƶƧ�ŶƷŵ�Ʋƿř�ġŹŚƣ�ƂƧ����ƽƹŹ�ƾºƠƴƯ�šřźºŧř�Ţºſř�ŹŵŚƣ�
ŢƀƿŻ�ƾſŚƴƃŶƃŚŝ�ƶŤƃřŵ�ƮƄƿźŝř�ƭźƧ���ƶƧ�Ŷƴģ�źƷ�ŚƸƴţ�ƵŵŚƯ�žƴū�ƽŵŚƈŤƣř�šŚƠƇ�źŝ�źǀŧŐţ�ŹřŸĭ

�����ŻƹŹ�ƹŵ�Żř�žě�ƾƫƹ�Ƶŵƺŝ��ƝǈŤųř�ƾƴƘƯ��ŹŚưǀţ�Ʋǀŝ�ƽŹřŵ��ŵŹřŶºƳ�ŵƺūƹ�ŶƷŚƃ�ƹ�ŚƷ���ƁŹřżºĭ��ƿŚºƷ�ƾ
����Ư�ƶƧ�ŵŹřŵ�ŵƺūƹ�ƮƷŒ�Ʊō�Ŷƿ�ř������Żř�ƽŹŚǀƀŝ�ƶŝ�ƶŤƄƛō�šƺţ�īźŝ�ƶƧ�ŢſġŹŚƣ��ƂºƧ��ŚºƷ�ƾºƯ�řŹ���Ʊřƺºţ�

��������ŢƃřŸĭ�ƮƄƿźŝř�ƭźƧ�ŹŚǀŤųř�Źŵ�ƝźƈƯ�Żř�žě�ƶƬƇŚƟǈŝ������ŵŵźºĭ�ƵŶƷŚƄƯ�ƾƠƴƯ�šřźŧř�ƶƨƳō�ƱƹŶŝ��
(Lin & Tzeng, 1994; Gunasekhar et al., 1995)����ƩŚŨƯ�ƱřƺƴƗ�ƶŝ�ŻƹŹ�ƹŵ�Żř�žě�ƮƿŻřŶƴŝŹŚƧŶƣŚƟ�

�ƮƄƿźŝř�ƭźƧ�ƽřźŝ�ƾưſ�šřźŧř�Ţſř(Govindaiah et al., 1994)��Ʋƿř�ŵƺūƹ�Śŝ��ƱŚƯŻƶŤƠƷ�Ʀƿ���ƽř
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ÕÍ                                      �ƱřŹŚƨưƷ�ƹ�ƽŹŚŞŤƗř��ƶƿŸƜţ�Ʀƿĥƺƫƺǀŝ�šřźŧř��ƮƄƿźŝř�ƭźƧ�ƽŚƷƹŹǇ�ƽ�����

�żººǀƳ�����ƶǀººƇƺţ�ƮƿŻřŶººƴŝŹŚƧ�Śººŝ�ƵŶººƃ�ƾººƃŚĜưſ�šƺººţ�īźººŝ�Żř�ƵŵŚƠŤººſř�ƽřźººŝ�Ţººſř�ƵŶººƃ�
(Sharma & Govindaiah, 1991)��

�
�ƩƹŶūÑ�ƵŶƳŚưǀƣŚŝ�źǀŧŐţ��ġŹŚƣ�ƽ�ƶƳřƹźě�ƮŴţ�šŚǀƇƺƈų�źŝ�ƮƿŻřŶƴŝŹŚƧ�ƂƧ�ƽƵŵŚƯ�� 

Table 4. The effect of carbendazim residue on female reproductive parameters. 
 

Hatchability Unfertilized eggs No. of eggs Treatment 
(Days before 

1 mg/ml 0.5 mg/ml 1 mg/ml 0.5 mg/ml 1 mg/ml 0.5 mg/ml feeding) 
95.02 ab 95.70 ab 41.00 28.00 705.3 729.0 0 
95.61 ab 93.51 ab 27.01 25.67 677.6 687.6 1 
92.51 b 95.76 ab 38.00 22.67 666.5 699.6 2 
94.77 ab 95.11 ab 44.33 44.65 665.6 669.0 4 
94.52 ab 96.70 a 35.00 63.33 662.0 718.0 8 

              95.30 ab                 23.33                 714.3 Control 
              3.42 **                 2.13 ns                 1.22 ns F value 
              1.1                 69.1                 5.46 CV 

There is no significant difference between the numbers that are shown with the same letter in two columns. 
ns: none significant; **significant difference at á = 1%. 

�
�Ƃǀě�Źŵ��ƾŞƳŚū�šřźŧř�ƾƴǀŝġŹŚƣ�ƂƧ��ŚƷƮƄƿźŝř�ƭźƧ�źŝ���ƶƧ�ƾƷƹźĭ�ƶŝ�ƶūƺţġŹŚƣ�ƂƧ�Ʊō�ƶŝ�

���ƵƺŰƳ�ƹ�ŵŹřŵ�ƢƬƘţ�ƽ�źǀŧŐţ�ŹŚǀƀŝ�Ʊō�źŧŒƯ�Ţſř����ƲǀƫƹŻŚƷźţġŹŚƣ��ºƄƧ���řźºŝ�ƶºƧ�Ţºſř�ƾ�ƩźºŤƴƧ�ƽ�
Rhizoctonia solani�Ţſř�ƵŶƃ�ƶǀƇƺţ���Źŵ�ŻǇŚƷźţ�ƮƿżƳō�ŢǀƫŚƘƟ�ƖƳŚƯ�ŜǀƧźţ�ƲƿřġŹŚƣ�ŚƷƾƯ���ŵƺƃ

��ƹ�ƵƺŰƳ�Ʋǀƴģ��ƽ�����ƾƯ�żǀƳ�šřźƄů�Źŵ�ƽźŧř�����ŶƿŚưƳ�Żƹźŝ�ŶƳřƺţ���ƵŶƳŚưǀƣŚŝ�šřźŧř��ƽ�ƲǀƫƹŻŚƷźţ�ƭźƧ�Źŵ�
Ţſř�ƵŶƃ�ƁŹřżĭ�ŶƿŶƃ�ŹŚǀƀŝ�ƮƄƿźŝř�(Ando et al., 1995)��ġŹŚƣ�ƂƧ�ŚƷ�ƺƳŚºųŻř�ƾƿƵŵř�ƽƩƹŻō���

�ƽźţ�źǀƔƳ��ƩƹŻō����ƩƹŻřŶǀƯř�ƹ�ŚƷ�ŚƷ��ƩƹźŤƀĭŹř�żŤƴſƺǀŝ�ƖƳŚƯ��ƾƯ�ŶƳƺƃƹ����ºŝ�řŹ�ƪºưƗ�Ʋºƿř��ƶ�ƶƬǀºſƹ�ƽ�
������ƾě�ƭƹźƧƺŤǀſ�ƶŝ�ƶŤƀŝřƹ�ƱƺǀſǈǀŤƯŵ�Żř�ŢƘƳŚưƯ��ÑÒÍƾƯ�ƭŚŬƳř�ƩƺƳźŤƀƳǇ��ŶƴƷŵ�����ŚºƸƳō�ƲǀºƴĤưƷ

��ƮƀǀƫƺŝŚŤƯ�Żř�ŶƳŹŵŚƣ������ƾě�ƭźƧƺŤǀſ�ƶŝ�ƶŤƀŝřƹ�ƽŚƷ��ÑÒÍ�����řŵ�ŌŚƄƴƯ�Śŝ�ƾţŚŞǀƧźţ�Źŵ������ƾūŹŚºų�ƹ�ƾºƬų
��ƽźǀĭƺƬūƵŵźƧ�������ŵŚºŬƿř�ƵźºƄů�ƾƘǀŞƏ�ŢǀƫŚƘƟ�Źŵ�řŹ�ƽŵŚƿŻ�ŹŚǀƀŝ�ƩǈŤųř�Ŝǀţźţ�ƲƿŶŝ�ƹ��ŶºƴƿŚưƳ�

(Snegaroff & Bach, 1989)���ƽźſ�Żř�ƮƿŻřŶƴŝŹŚƧġŹŚƣ�ƂƧ�ŚƷƿ��Ƶƹźºĭ�ŵƺų�ŜǀƧźţ�Źŵ�ƶƧ�Ţſř�ƾ
��ƩƹŻřŶǀƯřŵŹřŵ����šřźŧř�ƹ�ġŹŚƣ��ƂƧ��ŚƷƿ�����ŹƺƧŸºƯ�šŚºŞǀƧźţ�Śŝ�ƾ���šřźºƄů�ƽƹŹ�������Żř�ƽŵřŶºƘţ�Ǝºſƺţ�

ŰƯŢſř�ƶŤƟźĭ�Źřźƣ�ƶūƺţ�ŵŹƺƯ�ƲǀƤƤ�(Snegaroff & Bach, 1989; Vandame & Belzunces, 1998)��
��ƲƿřġŹŚƣ��ƂƧ��ŚƷ�ƾƯ���������ŶºƴƿŚưƳ�ŵŚŬƿř�ƩǈŤųř�šřźƄů�ƽŻřŶƳřŶƬū�ƽƹŹ�ŶƴƳřƺţ����ƶºƬǀě�ƱŻƹ�ƹ�ƵŻřŶºƳř��
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ƾƯŚĮƴƷ��������Ʋſ�ƽŚƷƹŹǇ�ƽƹŹ�ŹƺŝżƯ�šŚŞǀƧźţ�ƶƧÑ����ŶƳƺºƃ�ŹŚºưǀţ������ƦºģƺƧ�ŹŚǀºƀŝ�������Żř�źºŤưƧ�ƹ�źºţ�
�Ţſř�ƾƯŚĮƴƷ�ƶƧƽƹŹ�Ʋſ�ƽŚƷƹŹǇ�Ð�ŹŚƧ�ƶŝŶƳƺƃ�Ƶŵźŝ��(Seki, 1985)��ƲǀƴĤưƷ���ŢºƔƬƛ��ŚºƷ�ƽ

ƵŶƴƄƧźƿŻ��ƽ�ġŹŚƣ��ƂƧ��ŚƷ�����ƽźţ�ƹ�ƩƹŻřŶǀƯř�Ƶƹźĭ�Śŝ�ƾƿ�ƩƹŻō�ƵŶƿŶě�Żƹźŝ�ŜūƺƯ��ƽ���ƽŚºƯŵ�ƂƷŚºƧ�
�ƱŶŝ(hypothermia)�ƾƯ�ƪƀƗ�ŹƺŞƳŻ�Źŵ�ŵƺƃ��Vandame & Belzunces, 1998���

ƾƯŚĮƴƷ�ƵźǀƠƃ�ƶƧ�ƽƵŵŚƯ��ƽ�ŢŰţ�ƮƄƿźŝř�ƭźƧ�źǀŧŐţ�ġŹŚƣ�ƂƧ�Źřźƣ�ƪǀƀƧǇŚŤƯ�ƾƯ�ŵźǀĭ��žě�
�ŢƠū�Żř������źƳ�šřźƄů�Śŝ�ƽźǀĭƮƫŚſ�����ƶŤƟŚǀƳ�ŭŚƤƫ�ƮŴţ�ŵřŶƘţ����ŢºƔƬƛ�ƶŝ�ƶŤƀŝ���ġŹŚºƣ����ƂºƧ���ƂƿřżºƟř

ƾƯ�ŶŝŚƿ��ƶƨǀƫŚů�Źŵ�ŹŚƧ�ƶŝ�Ʋƿř�ƽźǀĭġŹŚƣ�ƂƧźƳ�šřźƄů�Źŵ�ŵŚŬƿř�ŦƗŚŝ��Ʋǀƴģ�źǀŧŐţ�ƽƾưƳ��ŵƺƃ
(Pai et al., 1990)��ŚƤƫ�ƮŴţ�ŵřŶƘţ�źŤƯřŹŚě�ƲƿřźŝŚƴŝ���ƶºƨƳō�Żř�Ƃǀºŝ�ƶŤƟŚǀƳ�ŭ�źǀŧŐºţ����ŶºƴƿōźƟ�źºŝ�Ʈºſ�

żƳĥƺţŚƯźĜſřŶƷŵ�ƱŚƄƳ�řŹ��ƾƯ��Ư�ŶƳřƺţŒŶƴƿōźƟ�Źŵ�źǀǀƜţ�Ŷƿ�ŶƃŚŝ�ƵŵŚƯ�šřźƄů�ƾƬŨƯ�Ŷǀƫƺţ�ƽŚƷ��
�����šŹƹźƋ�ƶŝ�ƶūƺţ�Śŝ�ŹŚƧ�ƶŝ����Żř�ƾųźŝ�ƽźǀĭġŹŚƣ�ƂƧ�ŚƷ���ŪƿŚºŤƳ�ƶºŝ�ƶūƺţ�Śŝ�ƹ�ƽŹřŶƳŚƛƺƳ�Źŵ�

���ƢǀƤŰţ�Ʋƿř�Żř�ƪƇŚů��īźŝ��ŚƷ��ƮƿŻřŶƴŝŹŚƧ�ƶŝ�Ƶŵƺƫō�šƺţ�ƽ�ÒÍ��ƾƯŚĮƴƷ��ƪƣřŶů�ƶƧƹŵ��žºě�ŻƹŹ�
�����ŶƳźǀĭ�Źřźƣ�ŚƷƹŹǇ�ŹŚǀŤųř�Źŵ�ƩŚưƘŤſř�Żř��ƶºƔůǈƯ�ƪŝŚƣ�šřźŧř�ƶƳƺĮĤǀƷ�����Żř�ƽŵŚºƈŤƣř�źºƔƳ�Żř�ƽř

��ƾưƳ�ƽŚūźŝ�ŵƺų��ŶƳŹřŸĭ��Ʊƺģ��ƩŚů�Ʋƿř�Śŝř�ƿƣřƹ�ŢƔƬƛ�ƶĩ�ŵŹřŵ�ŵƺūƹ�ƱŚĪƯř�ƲƘƾŹŚĪŝ����ƶºŤƟźĭ
�ŝ�ƵŶƃǀ����ſŹźŝ�ŵŹƺƯ�ŹřŶƤƯ�Żř�Ƃƾ��ř�Źŵ�ƿ�ƤŰţ�Ʋǀ�ŶƃŚŝ�Ƣ���ƶǀºƇƺţ���ƽ�ř�ºƿ�Śŝ�ƱŚºƯŻ�Ʋ�ºƿ�ů�Śºŝ�Ŷ�ºƃŚǀƶ�ƽ�
ưƏřǀŝ�ƱŚƴǀźŤƄƽ�ŵźǀĮŝ�šŹƺƇ���
�
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