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ŹŸŝ���ŹŵŲƿŹŚţ�ŚƷ�ƽÎÍ�ƹ�ÏÒ�ƹ�ŶƴƠſř�æåŶƳŵƺŝ�ƲƿŵŹƹźƟ���ŹƺƔƴƯ�ƶŝ�ƹ�šŹŚƀų�ƱřżºǀƯ�ŵŹƹōźºŝ�źǀŧŐţ�ƁƹŹ�ŚƷ�źŝ�ƩźŤƴƧ�ƞƬŤŴƯ�ƽ

���ƫō�ŶƇŹŵ��ŵźƨƬưƗ�ƽřżūř�ƪĭ�ƾĭŵƺ���ƪĭ�Źŵ�ƶƳřŵ�ŵřŶƘţ��ŹŸŝ�ŵźƨƬưƗ�ƱřżǀƯ��ƾƃŚĜưſ�Żř�ŶƘŝ�ƹ�ƪŞƣ�ŢƟō�ƽŚƷƹŹǇ�ƶŝ�Ʋƿŷō���Ʋºƿŷō�
�ƪĭ�ŵřŶƘţ�źŤƯ�Ʀƿ�Źŵ�Ʋƿŷō��ƱřżǀƯ��ƶƳřŵ�ŹřżƷ�ƱŻƹ��ƖŝźƯƶƟƺƬƗ�źţ�ƽ��ƶƟƺƬƗ�ƦƄų�ƽƵŻřŶƳř�ƽŶǀƫƺţ�ƲǀŘţƹźě�ƱřżǀƯ�ƹ����Ŷºƃ�ƽźºǀĭ��

��ŪƿŚŤƳ�Ţſŵ�ƶŝ����Żř�ƵŶƯō�ƶƿżŬţ���žƳŚƿŹřƹ�ƽ��ƶƫŚſ�ƹŵ�ŜƧźƯ��ƽ�ƵŶƴƷŵ�ƱŚƄƳ�ŭźƏ�ƽ�šŚƟǈŤųř�ŵƺūƹ�ƭŶƗ�ƾƴƘƯ�Źřŵ��ƽŚºƷŹŚưǀţ�Ʋǀŝ�
ŝ�ƾſŹźŝ�ŵŹƺƯ�šŚƠƇ�ƭŚưţ�ƽřźŝ�ƾƃŚĜưſ�ƶżū�ƪĭ�ƾĭŵƺƫō�ŶƇŹŵ�ŢƠƇ�ŵƺŝ�ƾƃŚĜưſ�Żř�ŶƘŝ�ŢƟō�ƽŚƷƹŹǇ�ƶŝ�Ʋƿŷō���Ɲǈųźŝ

�ƾƃŚĜưſ�ƽŚƷŹŚưǀţ���Ʋǀģ�ƽŚƷŹŚưǀţ�ƽřźŝ���šŚƟǈŤųř�ƽŹřŵźŝƾƴƘƯ�Źřŵƪĭ�ƾĭŵƺƫō�ŶƇŹŵ�šŚƠƇ�ƽřźŝ�ƽ�Ǉ�ƶŝ�Ʋƿŷō���ŢºƟō�ƽŚºƷƹŹ
����ŹŸŝ�ŵźƨƬưƗ�ƱřżǀƯ��ƾƃŚĜưſ�Żř�ƪŞƣ�ƪĭ�ŵřŶƘţ�źŤƯ�Ʀƿ�Źŵ�Ʋƿŷō��ƱřżǀƯ��ƖŝźƯƶƟƺƬƗ��źºţ�ƽ���ƶºƟƺƬƗ��ƦºƄų�ƽ���ƲǀŘţƹźºě�ƱřżºǀƯ�ƹ�

��ƽŶǀƫƺţ�Ţſŵ�ƶŝ�ŶƯō���������ŭźƏ�ƾƬƇř�ƝŶƷ�ƶŝ�ƶūƺţ�Śŝ�ƶƧ�ŵřŵ�ƱŚƄƳ�ŪƿŚŤƳ���ŹŸºŝ�ŵźƨƬưƗ�źŨƧřŶů�ƶŝ�ƾŝŚǀŤſŵ���ƽŵŚºƈŤƣř�ƁŻŹř�ƹ�
Ʋǀģ��ŹŸŝ�ƽǇŚŝ�ƿŹŚţ�Źŵ�ƽŹřŵźŝ�ŲÏÒŶƴƠſř�ƾƯ��ŶƳřƺţƲǀģ�ƱŚƯŻ�ƲƿźŤƸŝ��ƽŹřŵźŝ�ŵŚƸƴƄǀěƃ�ŵƺ���ƲǀƴĤưƷƵŻŹŚŞƯ�ƾƿŚǀưǀƃ�ƽ�Ʋƿř�ƶǀƬƗ�
�ƮƛźǀƬƗ�ŢƟōźǀŧŐţŢƟō�ƾĭŵƺƫō�ƱřżǀƯ�źŝ���źǀŧŐţ�ƾƴƘƯ�Źřŵ�ľǇŚưŤůř�ƹ�ƶŤƃřŶƳ�ŵźƨƬưƗ�Źŵ�ƽƵŻŹŚŞƯ�ƾƿŚǀưǀƃ�ƽ�ŹŶŞƃ�ƽŹŸŝ�ƕŹřżƯ�Źŵ�

Ʈǀſźŝ�ƲŤƟźĭ�źƔƳ�Źŵ�Śŝ��ƱŚƿŻ�ŹŚŧō�ƾƐǀŰƯ�ŢƀƿŻ�ŹŚŝō�ŶƣŚƟ��Ʊ��ƽŵŚƈŤƣř�ƶǀūƺţŢſř� 

řƹƱŚĭĥƽŶǀƬƧ���ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ���ŵźƨƬưƗ�ŹŸŝƾƤǀƠƬţ�ƩźŤƴƧ���
Abstract 

This experiment was conducted in Safiabad Agricultural Research Center for two years starting from 
7th October 2001 in order to evaluate and selection of the best cultural, chemical and integrated control 
methods of Protapion trifolii (L.) (Col.: Apionidae) in Berseem clover. The effects of control methods 
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ÐÓ                                        �ſřƾƯǈ�ƱřŹŚƨưƷ�ƹ�ƵŵřŻ��ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�ƾƤǀƠƬţ�ƩźŤƴƧ������

were investigated using 9 experimental treatments (including chemical and cultural controls, and the 
integration of these two methods) in the form of a 2-factor split plot design with 3 replications. Vertical 
factors were two insecticides, Ecamet and Durseban, and an "untreated" treatment, and horizontal factors 
were the dates of second mowing (for seed) in 1st, 16th & 31st March 2002. In order to evaluate the amount 
of damage and the effects of different control methods on yield components, the percentage of 
inflorescence infestation to larvae before and after spraying, the amount of seed yield, the number of 
seeds per inflorescence, the number of inflorescences per m2, 1000 seeds weight, the amount of fresh 
forage, dry forage and the amount of produced protein were recorded. The results of two years combined 
analysis showed no significant difference among spraying treatments for all the mentioned characteristics, 
except the percent of larvae infested inflorescences after spraying. Contrary to spraying treatments, there 
were significant differences among mowing treatments for the percent of larvae infested inflorescences 
before spraying, the amount of seed yield, the number of inflorescences per m2, the amount of fresh 
forage, dry forage and the amount of produced protein. Considering the main objective of this experiment 
(obtaining the highest seed yield) and the high economic value of the clover seeds, the results showed that 
the mowing date of 16th March 2002 could be suggested as the best date. Also, the chemical control of P. 
trifolii had no significant effect on seed yield despite its effect on the population of the pest itself, so 
probably the chemical control of this pest in seed farms of Berseem clover has no economic justification 
in addition to its harmful environmental effects. 
Key words: Clover, Protapion trifolii, seed yield, integrated control 

 
ƶƯŶƤƯ�

ŹŶŞƃ�ƽźƈƯ�ŹŶŞƃ�Śƿ�Ʈǀſźŝ�(Trifolium alexandrinum)�Ʀƿ��ƹ�ƶƫŚºſ�Ʀƿ�ŹŶŞƃ��ŶºǀŗƺƬĜƿŵ�
�ƶƧ�ŢſřƾƘǀſƹ�ŮƐſ�Źŵ�ƢƏŚƴƯ�Źŵ�śƺƴū�ŢƄƧ�Śǀſō�śźƛ��ƾºƯ��ŵƺºƃ�(Taylor, 1985)���ƱŚŤºſř�

���źƿŻ�ŮƐſ�Śŝ�ƱŚŤſŻƺų����ŵƹŶů�ŢƄƧÎÍÍÍ��ƾºƠǀƧ�ƹ�ƾưƧ�źƔƳ�Żř��ƽŹŸŝ�Ʈǀſźŝ�ŹŶŞƃ�ŹŚŤƨƷ���Źŵ�
���ƢƏŚƴƯ�źƿŚſ�Śŝ�ƶƀƿŚƤƯ����ƶŝ�ŹƺƄƧ�ŹƺƔƴƯ������ƶūƺţ�ŵŹƺƯ�ŹŸŝ�ƲǀƯŐţ�ƾƯ��ŶƃŚŝ������ƵŶºƴƷŵ�ƂƷŚºƧ�ƪƯřƺƗ��ƽ�
�����šŚƟō�ƪƯŚƃ�ƩƺƈŰƯƽŹŚưǀŝ��ŚƷ�ƹ�ƞƬƗ����ƽŚºƷ�ŻźºƷ�ƾºƌƘŝ�ƹ���ƪºƯřƺƗ�����ŲƿŹŚºţ�ƶºƬưū�Żř�ƾºƗřŹŻ
Ʋǀģ�Ʋƿźųō�ŜſŚƴƯŚƳ��ƽŹřŵźŝƾƯ�ƃŚŝƴŶ���ŹŶŞºƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�Protapion trifolii (L.) ��Żř�

������������ƶºƤƐƴƯ�Źŵ�Ʈǀºſźŝ�ŹŶŞºƃ�ŹŸºŝ�ƮƸƯ�šŚƟō�ƾºƯ���ŶºƃŚŝ��������Żř�ŹŶŞºƃ�ƵŚºǀĭ�ƒºƠů�šŚºƟō���ƅƺºƈŴŝ�
ƺƏźųźſƾƯ�����������������Ţºſř�ƶºƤƐƴƯ�ŹŶŞºƃ�ŢºƗřŹŻ�Źŵ�Ţƃřŵ�šŚǀƬưƗ�ƲƿźŤưƸƯ�Żř�ŹŶŞƃ�ƱřŶưŴţ����Ʋºƿř
ƵźƄů��ƶǀůŚƳ�Źŵ��ƽ�ƽŚƷŹƺƄƧ�Źŵ�ƾƠƬŤŴƯ�ƲǀƤƤŰƯ�Ǝſƺţ�ƦǀŤƧŹŚŘƫŚě�ƾƳŚƯƹŹ���ƹ�ƶºƀƳřźƟ��ƶǀºſƹŹ��

�ƱŚŤƀƬĮƳřŢſř�ƶŤƟźĭ�Źřźƣ�ƶƘƫŚƐƯ�ŵŹƺƯ�(Modares Aval, 1995)��
ųźſƺƏźƾƯ����ŹŶŞƃ�ƱřŶưŴţ�Źŵ�������ƩŚºſ�Źŵ�Ʊřźºƿř�ÎÐÎÔ��������ƁŹřżºĭ�ŹŚºƄƟř�Ǝºſƺţ����Ŷºƃ��Źŵ�ƹ

�šŚƟō�ŢſźƸƟ����ƽŻŹƹŚƄƧ�šǇƺƈŰƯ�ƹ�ƱŚƷŚǀĭ����ƂŴŞůźƟ�Ǝſƺţ�Ʊřźƿř��żºǀƳ���ƩŚºſ�Źŵ�ÎÐÑÍ��ƭŚºƳ�
��Ţſř�ƵŶƃ�Ƶŵźŝ������ƩŚſ�Źŵ�ŵřŶƸŝÎÐÒÒ�����ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�ƶƧ�Ţƃřŵ�ƭǈƗř�ŝ�ƶŹƺƏ��ƾºƬƧ�

�ƱŚŤſř�Źŵ�������ƱŚŤſř�ƹ�ŹƺƄƧ�ƾŝźƛ�ƹ�ƾŝƺƴū�ƽŚƷ���ŵŹřŵ�ŹŚƄŤƳř�ƱŚŤſźƫ�����ƾŗżū�Ʊō�šŹŚƀų��ƹ��ƮƧ�ŢƟō�
�Ţſř�ƾŤǀưƷř��ƾƫƹ��ƵźƄů�Ʋƿř������ƶƘºſƺţ�Żř�žě�ƱŚŤſŻƺų�Źŵ���ƽ����������ƩŚưºƃ�Źŵ�Ʈǀºſźŝ�ŹŶŞºƃ�ŢºƄƧ�
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���æ���ÎÐÕë�������������������������������������������������������������������������ÐÔ 

�ƱŚŤſř��šŹƺƇ�ƶŝ���ƪĭ�ƥŚƳźƐų�ŢƟō�����������ŶºƘŝ�ƶºŝ�Ʊō�Żř�ƹ�źƷŚƓ�Ʈǀſźŝ�ŹŶŞƃ�Ʋƿŷō��ƱřƺºƴƗ�ƶºŝ��ŢºƟō�
ƶūŹŵ��Ʀƿ��ƵŚǀĭ�Ʋƿř����Ţſř�ƵŶƃ�Ƶŵźŝ�ƭŚƳ������ƹŹǇ�źƷ��Ʋƿř���ƽźĜºſ�ƽřźŝ�ŢƟō��������Śºţ�ŶºƃŹ�ƱřŹƹŵ�ƱŵźºƧ�
ƶƬůźƯ�ƽ�ƾĭźǀƠƃ�ÓÍ�Õ�ŵƺŝŚƳ�řŹ�ƱřŶưŴţ�ƾƯ�ŶƴƧ��Żř�ƪƤƳ�Khatir (1994)����ƾƬƀƳ�Ʀƿ�ƶŝ�ƶūƺţ�Śŝ
��Ʊŵƺŝ�ƵźƄů�Ʋƿř�ƾƯ�ƱřƺţƲǀģ�Ʋƿźųō�ŲƿŹŚţ�ƲƿźŤƸŝ�ƲǀǀƘţ�Śŝ����šŹŚºƀų�Żř�ƽŹřŵźŝƱō���ƽźǀĭƺºƬū
ŵźƧ�(Behdad, 1984)��

Źŵ�šŚººƘƫŚƐƯ�ƾººƏ�ƶººŤƟźĭ�ƭŚººŬƳř�ƩŚººſ�ƽŚººƷ�ÔÒ�æîìåŹƺººƄƧ�Źŵ�ƾƳŚººƯƹŹ��ƹŵ��ƶººƳƺĭ�ƽ�
Apion aestivum Germar��ƹA. repeusšŚƟō�ƲƿźŤưƸƯ��ŹŶŞƃƾƟźƘƯ�żƯźƣ��ƁŹřżĭ�ƹ��Ţºſř�ƵŶƃ��

�������ŶƳŹřŵ�ƩŚſ�Źŵ�ƪƀƳ�Ʀƿ�šřźƄů�Ʋƿř�ƶƧ����šŚƄƿŚƯŻō�Ʋƿř�Źŵ����ŝ�ŢƟō�ƩźŤƴƧ���ƶƶƬǀſƹ��ƽ�Ð�Ï��ŢŝƺƳ�
ƾƃŚĜưſ��ƶƬƇŚƟ�Śŝ���ƽ�Ó��ƶƬůźƯ�Źŵ�Ʃƹř�Ţƃřŵźŝ�Żř�ŶƘŝ�ŻƹŹ��ƽƸƓ�ƪƿřƹř�Śƿ�ƶƳřƺū�ƪǀƨƄţ��ƪĭ�ŹƺŚŝ�
�ƽŵ�ƭƺưſ��ƱƹźƧřƺƳ�śŹŚƧŚƀĭř�ƹ���������ƵŵŚºƯ�ƭźĭƺºƬǀƧ�Ʀƿ�ŢŞƀƳ�ƶŝ�ƱƺǀţƹźŤǀƴƟ���ƽ����ŹŚºŤƨƷ�Źŵ�ƆƫŚºų�

ŦƗŚŝ���šŚƠƬţÖÖ������������ƪºĭ�Źŵ�ŚºƷƹŹǇ�ƾƷƺºŞƳř�ƂƷŚºƧ�ƹ�ƚƫŚŝ�šřźƄů����Śºţ�ƲºƿŷōÖÍ���ƵŶºƃ�Ţºſř��
(Perju et al., 1975)��

Vanco (1988)��ƾƯƺƏźųźººſ�ƩźººŤƴƧ�ƽřźººŝ�ƱŚŤººƀƸƫ�ŹŵƱřŶººưŴţƵźººƄů�ƹŵ�ŹŶŞººƃ���ƂººƧ
ƠƫƺſƹŶƳř�������ŵřŵ�Źřźƣ�ƂƿŚƯŻō�ŵŹƺƯ�řŹ�ƱƺƫƹŻ�ƹ�ƱŚ�����ŦƗŚŝ�ƱƺƫƹŻƂƷŚƧ�������ƶºŝ�ƚƫŚºŝ�šřźƄů�ŢǀƘưū�
��ƱřżǀƯÕÎ�ÓÏ������ƱřżǀƯ�ƶŝ�ƱŚƠƫƺſƹŶƳř�ƹ�ŶƇŹŵ�ÎÍÍ�îí�ŶƇŹŵŶƿŵźĭ���ƵźƄů�ƂƧ��ƽŚºƷ��ƱƺºƫƹŻ�ƹ�

��ƱŚƠƫƺſƹŶƳřŢǀƘưū��������ƱřżǀƯ�ƶŝ�Ŝǀţźţ�ƶŝ�řŹ�ƹŹǇ�ÒÍ���ƹ�ÔÖ��������ƕƺºưŬƯ�Źŵ�ƹ�ŶºƳŵřŵ�ƂƷŚºƧ�ŶºƇŹŵ��
ƂƿřżƟř�ŦƗŚŝ�ÑÒŶƇŹŵ�ƽ�ƪƧƺƈŰƯ��ƩŶƳŶƃ��Wnuk et al. (1988)��Źŵ�Źŵ�ŵƺų�šŚƤǀƤŰţ�ŹƺƄƧ

����Ʋƿř�ƶŝ�ƾƧřƺƬſřƶŬǀŤƳ�ŶǀſŹ�ŶƳ��ŢǀƘưū�ŶƳřƺŤƳ�ƾƃŚĜưſ�źĭř�ƶƧ�żƯźƣ�ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�
����Żř�źŤưƧ�řŹÑÒ�ŵŹƹŚǀŝ�ƲǀŗŚě���źŤƸŝ�Ţſř�ŵźǀĮƳ�šŹƺƇ�ƲǀƴĤưƷ��Ťƃřŵ�ƱŚƗŷřŶƴ��ƾºƃŚĜưſ�źĭř�ƶƧ�

����Źŵ�ƱŚƠƫƺſƹŶƳř�Śŝƕƹźƃ���ŵźǀĭ�šŹƺƇ�ƾƷŶƬĭ���Źŵ��ƩźŤƴƧ��ŢƟō���ŵƺŝ�ŶƷřƺų�źŧŒƯ��������Ʋºƿř�źºƔƳ�ƢŞƏ
�ƲǀƤƤŰƯ���ƶųŚƃ�ƽŚƸŤƳř�źĭř���ƪĭ�ƽŚƷ���ƵŶƴƷŵ����ƢƿƺƘţ�ŹƺƔƴƯ�ƶŝ�ƪĭ�ƪǀƨƄţ��Ʋºƿŷō����ŚºƷ���ƖºƐƣ�ŵŵźºĭ���Źŵ�

�źŧŒƯ�ŢƟō�ƩźŤƴƧŢſř��
Źŵ���Źŵ�ƽźĮƿŵ�ƢǀƤŰţ����ƭǈƗř�ƶǀſƹŹ�ŶƃƶƧ�ŢǀƫŚƘƟ��æåƵźƄů��ƽ��ƱřŶºưŴţ�ƾƯƺƏźųźſ�ƚƫŚŝ�
�ŹŶŞƃŹŵźƷ�ƖŝźƯźŤƯ���šŹŚƀų�ƽŵŚƈŤƣř��ŵŹřƹƺų�ŶƷřŵźƧ�(Karavyanskii et al., 1986)�ƾƫŚů�Źŵ��

�šŚƤǀƤŰţ�Źŵ�ƶƧMormyleva & Tralenko (1997)������ƱřŶºưŴţ�ƾƯƺƏźųźºſ�ƽŵŚºƈŤƣř�ƱŚƿŻ�ŮƐſ
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ÐÕ                                        �ſřƾƯǈ�ƱřŹŚƨưƷ�ƹ�ƵŵřŻ��ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�ƾƤǀƠƬţ�ƩźŤƴƧ������

�ŹŶŞƃƶǀſƹŹ�Źŵ�ŹƺƏ�ƶŝ�ƎſƺŤƯ�ÎÕ�ŵŶƗƵźƄů��ƽ�Źŵ�ƚƫŚŝ��źƷ�ƖŝźƯźŤƯ�ƲǀǀƘţŶƿŵźĭ��ƶƘƫŚƐƯ�Źŵ�ƽ�
ƶƳƺĭ�žƴū�ƽŚƷ�Apion�żƯźƣ�ŹŶŞƃ�ƽƹŹ�ŹŵƱŚŤƀƸƫ���A. apricans Herbst�ƶƳƺĭ�ƱřƺƴƗ�ƶŝ��ƽŜƫŚƛ�

ƾƟźƘƯ�źƧŷ�ƹ�Ŷƿŵźĭ�Ǝſƺţ�ƵŵŹřƹ�šŹŚƀų�ƶƧ�ƶƳƺĭ�Ʋƿř�ŚƷ�ƽŵŚƈŤƣř�ŢƀǀƳ�(Romankow, 1983)��
ƱŚŤſƹŶƴƷ�Źŵ�ƵźƄů��ƂƧ��ƮǀƳ�ƽŚƷ��ƱŚƠƫƺſƹŶƳřƹ�Bacillus thuringiensis�ƶǀƬƗ�ƾƯƺƏźųźſ�
ŝ�ŹŶŞƃ�ƱřŶưŴţ�ƶƹ�ƱŚƠƫƺſƹŶƳř�ŜǀƧźţ�ƹ�Ŷƃ�ƶŤƟźĭ�ŹŚƧ�B. thuringiensis��ƲƿźºŤƸŝ�ŵřŵ�řŹ�ƶºŬǀŤƳ��

(Akhauri et al., 1996)���ŵźŝŹŚƧ�ŹŵƵźƄů�ƂƧ����Ţǀƨºſźěƺſ�ƽŚºƷ���ƱƺǀºƀƫƺƯřÎÍ�����ƱƺºƴŤƨƿƹ�ƹ
��ƪŝŚţƹ�ŹŵƺěÒÍ���ƾƳŚƯƹŹ�Źŵ�ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�ƶǀƬƗ��ƱŚƴưƃŵ�ƾƷƺŞƳř�ƾƘǀŞƏ��ŢƟō�Ʋƿř

�ƲǀŗŚěŶƯōŶƿŵźĭ�ƮǀƯźţ�ŚƸƳō�ŢǀƘưū�ƾţŶƯ�Żř�ŶƘŝ�ƾƫƹ���Brudea, 1996���
ŹŵƧ�Ʋǀģ�ŹƺƄ��Das & Singh (1998)�ƁŹřżĭŶƳŵƺưƳ�ƶƧ��Żř�ƾƌƘŝ�ƶƳƺĭ�ŚƷžƴū�ƽ�Apion�

Źŵ�ƶƣŚſ���ƽ�ŢųŹŵ����ƾƯ�ƪƳƺţ�ŵŚŬƿř�Ŷǀŝ��ŶƴƿŚưƳ�ƶƧ���ƪƳƺţ�Ʋƿř�����ŝ�Ʊƹźǀŝ�Żř�ŚƷ��ƶ��ƩŚºĭ�ƪƨƃ����ƵŶºƿŵ�ƾƿŚºƷ
ƾƯ�ŵƺƃ��ƾſŹźŝ�ƽŚƷƎſƺţ�ƱŚŤƀƸƫ�Źŵ�ƵŶƃ�ƭŚŬƳř�� Czerniakowski (1986)��ƾºƯ�ƱŚºƄƳ���ŶºƷŵ���ƶºƧ

�����žƴū�Żř�ƶƳƺĭ�ƲƿŶƴģApion���ƽƹŹƭŚƣŹř�����ƾƯ�ŵŹřƹ�šŹŚƀų�ŹŶŞƃ�ƞƬŤŴƯ��ŶƴƴƧ���Ʋƿř�ŹŵƾſŹźŝ�ŚƷ�
�������ŝ�ŚƸƳō�ƩźŤƴƧ�ŢƸū�ƱŚƠƫƺſƹŶƳř�ƹ�ƥřŹƺţ��ƱƺƫƹŻ��ƱƺǀţƹźŤǀƴƟ�ŶƴƳŚƯ�ƾƯƺưſ�ƲǀƴĤưƷ�ƶ���ƶºŤƟŹ�ŹŚºƧ

ŢƿŚƋŹ�ŪƿŚŤƳ�ƾƫƹ�ƄŴŝƾ�ƪƇŚů�ƵŶƿŵźĮƳŢſř���ŽƹŹǈŝ�Źŵ��Gorbunova & Semyanov (1981)�
���ƶƗŹżƯ�ƂƿŚƯŻō�Ʀƿ�ƭŚŬƳř�Śŝ�ƽřţ�ƽƹŹ�ŲƿŹŚ�Ʋǀģ�ƽŚƷ��ƩŚưƗř�ƶƧ�ŶƳŵřŵ�ƱŚƄƳ�ƽŹřŵźŝ�Ʋǀºģ��ƽŹřŵźºŝ�

Źŵ��ƶƬůźƯ�ƕƹźƃ���ƽ��ƪĭ�ƪǀƨƄţ��Ʋƿŷō��ƱřżǀƯ��řŹ�ŹŶŞºƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�šŹŚƀų��Śºţ�ÓÔ��Źŵ�
Ʋǀģ�ƕŹřżƯ�Śŝ�ƶƀƿŚƤƯ�ŵřŵ�ƂƷŚƧ�ƵŶƄƳ�ƽŹřŵźŝ�šŚƤǀƤŰţ��Perju (1982)ƽƹŹ��šŚƟō��ŹŶŞºƃ�ƽŹŸŝ�

żƯźƣ���Źŵ��ƾƳŚƯƹŹ��ŶƴƳŚƯ�ƾƗřŹŻ�šŚǀƬưƗ�ƶƧ�ŵřŵ�ƱŚƄƳƲǀģ���ƹ�ƭŚºĮƴƷ�ŵƹŻ�ƽŹřŵźŝ�ŵźŝŹŚºƧ��ƽŚºƷŵƺƧ�
ƶſŚŤě�žĜƿźţ�ŢǀƘưū�� Haplothrips niger (Osb.)�ƽŵŚƿŻ�Ŷů�Śţ�řŹ�ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�ƹ�

�ƂƷŚƧƾƯ��ŶƷŵ��
�ŽŚſř�źŝ�šŚƘƫŚƐƯTreshchenko & Sobchuk (1980)Źŵ��ƲƿřźƧř���ƽŹŸºŝ�ƕŹřżƯ�šŚƟō�źŤƄǀŝ�

��ŹŶŞƃżƯźƣ�Źŵ�����ƕŹřżƯ�ƶŝ�ƹ�ƵŶƃ�źƷŚƓ�ŹŚƸŝ�ƪƿřƹř��šŹŚƀųƾƯ��ŶƴƳŻ���ƲǀºƤƤŰƯ�Ʋºƿř���ƁƹŹ�ƲƿźºŤƸŝ�
ƩźŤƴƧ�řŹ��Ʋǀģ��������ƹŵ�ƹ�ŹŚƸŝ�Źŵ�ƭŚĮƴƷ�ŵƹŻ�ƽŹřŵźŝ�ŹŚŝ�����ƾƯƺưºſ�Śºŝ�ƾºƃŚĜưſ��ƱƺºĤưƷƽŵ�����šōƺºŤƯ

����ƹ�ƱƺǀţǇŚƯ��ƱƺƴƿŻŚƿŵ�ŶƳŵźƧ�źƧŷ�ŽƺƟƹźƬƧ��ƁƹŹ�Ʋºƿř�Żř�ƵŵŚƠŤſř�����ƱřżºǀƯ�šŹŚºƀųřŹ����ŚºţÖÔ��
ŵřŵ�ƂƷŚƧ��Kokorin (1977)�ƽƹŹ�ŵƺų�šŚƘƫŚƐƯ�Źŵ��ƹ�šŚƟōƽŹŚưǀŝ�ŚƷƽ�żƯźƣ�ŹŶŞƃ��ƶǀºſƹŹ�Źŵ��
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���æ���ÎÐÕë�������������������������������������������������������������������������ÐÖ 

ƵŻŹŚŞƯ����ƽƾƤǀƠƬţ�řŹ��ƲƿźŤƸŝƁƹŹ���ƪºƯřƺƗ�Ʋºƿř�ƩźŤƴƧ���ŢºƀƳřŵ��ƹ����ŶºƴƳŚƯ�ƽŵŹřƺºƯ�ƱŵźºƧ�ŢºƿŚƗŹ�
Ʋǀģ����ŜſŚƴƯ�ƱŚƯŻ�Źŵ�ƽŹřŵźŝ������ƪƇŚů�ƽřźŝ�ŜſŚƴƯ�ƽŚƷŵƺƧ�Żř�ƵŵŚƠŤſř��������ƥŚºų�ƱŵźƧ�żǀų�ŢºƸū�

���ƱŚƷŚǀĭ�ŵŚŬƿřƽƺƣ�������ƩƺƈŰƯ�Ţƃřŵźŝ�Żř�ŶƘŝ�ƢǀưƗ�ƮŴƃ���������ƭƹŚºƤƯ�ƱŚºƷŚǀĭ�ŹƹŸŝ�Żř�ƵŵŚƠŤſřŹŵ�ƹ��
�ŢƿŚƸƳƵŵŚƠŤſřƵźƄů�Żř��ƂƧ�ŵźƧ�ŵŚƸƴƄǀě�řŹ�ŚƷ��

��Źŵ��ƢǀƤŰţ���źƋŚů�����ƵŻŹŚºŞƯ�ƁƹŹ�ƲƿźŤƸŝ�������ƾºƤǀƠƬţ�ƹ�ƾºƗřŹŻ��ƾƿŚǀưǀºƃ������ƾƯƺƏźųźºſ�Śºŝ�
��ƱřŶưŴţŹŶŞƃ����ƝŸů�ƝŶƷ�Śŝ�Ʈǀſźŝ��ƾƃŚĜưſ�ƽŚƷ���ŵƺūƺƯƶƧ�Ï���Śţ�Ð�����ŢºƟō�Ʋƿř�ƶǀƬƗ�ŹŚŝ����ƭŚºŬƳř�

ƾƯ��ŵƺƃ������ƲǀƴĤưƷ�ƹźǀŧŐţ�ƁƹŹ��ŚƷ����ƩźŤƴƧ�ƞƬŤŴƯ�ƽ�ƲƿřưƗ�źŝ�ŢƟō�ŵźƨƬưƗ�ƽřżūř�ƹ�ŵźƨƬ�ŹŸºŝ�
�Ʈǀſźŝ�ŹŶŞƃƾƯ�Źřźƣ�ƾſŹźŝ�ŵŹƺƯ�ŵźǀĭ���

�
ŵřƺƯ�ƹ�ƁƹŹ�ŚƷ�

ƶŝ����ƽřźūř�ŹƺƔƴƯ���ƢǀƤŰţ�Ʋƿř�Źŵ�������ƪºƿřƹř�Źŵ�ŜºſŚƴƯ�ƹ�Ţºųřƺƴƨƿ�ƲǀƯŻ�ƶƘƐƣ�Ʀƿ�ƩŚſ�źƷ�
����śŚŴŤƳř�ƵŚƯ�ŹƺƿźƸƃŶƃ���ƹ�šŚǀƬưƗ����ŹŚųŚƯ�ƪƯŚƃ�ƲǀƯŻ�ƶǀƸţ������ƲǀºƯŻ�ƶǀƸţ�Żř�ƪŞƣ�ƽŹŚǀŝō����ƮŴºƃ��

���ƹ�ƦƀƿŵƶƫŚƯ�ŚưƗř�Ʊō�ƽƹŹ�Ŷƿŵźĭ�Ʃ��źŝ�ƾƟźƈƯ�ŵƺƧ�ƱřżǀƯ�ƶǀƇƺţ�ŽŚſř�ƽ�ƹ�ƥŚºų�ƵŚĮƄƿŚƯŻō��
����ŵƹŶů�Źŵ�śōÏÒÍ���ƺǀƳƺƯō�šŚƠƀƟ�ƭźĭƺƬǀƧ�ƭ�����ŵƺºŝ�ŹŚºŤƨƷ�Źŵ���������ºǀƸţ�šŚºǀƬưƗ�Żř�žºěƶ��ƽ��ƲǀºƯŻ��

��ƾƃŚěŵƺƧ��ƞƬƗ�ƶǀƬƗ�ƾƃŚĜưſ�ƹ���Śŝ�ŻźƷ�ƽŚƷƞƬƗ������ƱřżºǀƯ�ƶºŝ�ƱŚºƨƿŵřŹř�ƂºƧÒ����ŹŚºŤƨƷ�Źŵ�źºŤǀƫ�
ƶŤƄě�ƶƬƇŚƟ�ƶŝ�ƾƿŚƷ�ƽ�ÓÍ�ƾŤƳŚſ�źŤƯŶƃ�ŵŚŬƿř���ŝ�ƽŹŚƴƧ�šźƧ�Śŝ�ƾƤƟř�šźƧ�źƷ�ƶƶƬǀſƹ�ƽ�Ǝų�ƹŵ�

��ŢƃŚƨƳƹ�����������ƶƬƇŚƟ�Ʀƿ�Śŝ�ƽŶƘŝ�ƽŵƺưƗ�šźƧ�Śŝ�żǀƳ�ƽŵƺưƗ�šźƧ�źƷ��ƽ���Ŷºƿŵźĭ�řŶºū�ƽźŤƯ�ƹŵ���
šźƧ��ŚƷ�ƽÊƽŵƺưƗ�ƽŚƷŹŚưǀţ�ƶŝ�ƍƺŝźƯ�ƵŻŹŚŞƯ�ƾƿŚǀưǀƃ�ƽ�źŝ�ŵƺưƗ�šźƧ��ŚºƷ����ƶºŝ�ƍƺºŝźƯ�ƾºƤƟř�ƽ

��ƽŚƷŹŚưǀţƲǀģ���ƽŹřŵźŝ�ŵƺŝ����ƽŵƺưƗ�šźƧ�ŵŚƘŝř�Ó���ÐÏ����ŵŚƘŝř�ƹ�����ƾºƤƟř�šźƧÎÍ���Ï��ŵƺºŝ�źºŤƯ���
�ƾƟźƈƯ�ŹŸŝ�ƱřżǀƯÎÒ�ŲƿŹŚţ�ƹ�ŹŚŤƨƷ�Źŵ�ƭźĭƺƬǀƧ�ŢƃŚƧƶǀƇƺţ�ƶŝ�Śƴŝ���ƾţŚƤǀƤŰţ�ƽŚƷÎÒ�ƵŚƯ�źƸƯ�

ŵƺŝ��Ʋǀģ�ŲƿŹŚţ�Ʋǀƫƹř�ƽŹřŵźŝ��Ʃƹř�ƵŚƯ�ƲưƸŝ�Ŷƃ�śŚŴŤƳř��
����Ʋǀģ�ƽŚƷŹŚưǀţ�ƪƯŚƃ�ƂƿŚƯŻō�ƽŚƷŹŚưǀţ�����ŲƿŹŚºţ�ƶſ�Źŵ�ƭƹŵ�ƽŹřŵźŝÎÍƹ��ÏÒ���ŶƴƠºſřƹ�æå�

���ƵŚƯ�ƲƿŵŹƹźƟŹŵ�Ƨšź��ŚƷ�ƾƤƟř�ƽ������ƵźºƄů�ƕƺƳ�ƹŵ�ƹ�����ŢºƯŚƧř�ƂºƧ����ƱƺǀºƀƫƺƯřÒÍ�����ƱŚŞºſŹƹŵ�ƹ
�ƱƺǀƀƫƺƯř�ÑÍ�������ƾţŹŚŬţ�ƕƺƳ�Żř�ŹŚŤƨƷ�Źŵ�źŤǀƫ�ƹŵ�ƱřżǀƯ�ƶŝ�ƭřŶƧ�źƷƹ�ŶƷŚƃ����ƾºƃŚĜưſ�ƱƹŶºŝ��

��ŹŵšźƧ��ŚƷ���ƽŵƺưƗ�ƽŵƺŝ���ŭźƏ�ŜƫŚƣ����ŢǀƬĜſř�šǈě�Śŝ�Ð�Źřźƨţ��ƹ���ƾƃŚĜưſ�ƱŚƯŻ���ƮƷ������Śºŝ�ƱŚºƯŻ
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ÑÍ                                        �ſřƾƯǈ�ƱřŹŚƨưƷ�ƹ�ƵŵřŻ��ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�ƾƤǀƠƬţ�ƩźŤƴƧ������

�ƪĭ�ŹƺƸƓ��Ǉ�ŢǀƫŚƘƟ�ƕƹźººƃ�ƹ�Ʋƿŷō�ŚƷƹŹ�ƵŚƯ�ƲƿŵŹƹźƟ�źųřƹř��Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ����ŵŹƺºƯ�šŚƠƇ
ƵŻřŶƳř�ƽźǀĭ����ƪĭ�ƾĭŵƺƫō�ŶƇŹŵ�ƪƯŚƃ�����������šƹŚºƠţ��ƾºƃŚĜưſ�Żř�ŶºƘŝ�ƹ�ƪºŞƣ�ŢºƟō�ƽŚƷƹŹǇ�ƶŝ�Ʋƿŷō
��ŶƇŹŵƾĭŵƺƫō�ƪĭ���ŵřŶƘţ��ŹŸŝ�ŵźƨƬưƗ�ƱřżǀƯ��ƾƃŚĜưſ�Żř�ŶƘŝ�ƹ�ƪŞƣ�ŢƟō�ƽŚƷƹŹǇ�ƶŝ�Ʋƿŷō�ƶºƳřŵ�
�ƪĭ�Źŵ��Ʋƿŷō��ƪĭ�ŵřŶƘţ��źŤƯ�Ʀƿ�Źŵ�ƲƿŷōƯƖŝź�ƱřżǀƯ��ƶƳřŵ�ŹřżƷ�ƱŻƹ��ƶƟƺƬƗ�źţ�ƽ��ƶƟƺƬƗ��ƦºƄų�ƽ�

ƹŶƳŵƺŝ�ƽŶǀƫƺţ�ƲǀŘţƹźě�ƱřżǀƯ���
ƽřźŝ�ƵŻřŶƳř�����ŵźƨƬưƗ�ƽźǀĭƶƟƺƬƗ���ƦƄų�ƽ������������ƝŸºů�Żř�žºě��ƽŹŸºŝ�ŵźƨººƬưƗ�ƱřżǀƯ�ƹ�źţ��
���ƶǀƃŚůŻř����šźƧ�źƷ�ÎÕ���������ƵŻřŶºƳř�ŹƺƧŸºƯ�šŚƠƇ�ƹ�Ŷƿŵźĭ�Ţƃřŵźŝ�ƖŝźƯźŤƯ�����ŶƳŶºƃ�ƽźºǀĭ����ƽřźºŝ
ƶŞſŚŰƯ��ƽ�ŢƠƇ����ƪĭ�Źŵ�ƶƳřŵ�ŵřŶƘţ����ŵřŶƘţ��ƲƿŷōÎÍÍƪĭ���������ƾƟŵŚºƈţ�ŹƺºƏ�ƶºŝ�šźºƧ�źºƷ�Żř�Ʋºƿŷō

����žě�ƹ�śŚŴŤƳř�ƲƯźų�Żř��ŝ��ƾŤſŵ�ƾŝƺƧ�ƶƶƬǀſƹ�ƽŶƴƷŵ�řƺƷ�ƵŚĮŤſŵ��Ƶ�ŹƹŸŝ�Ţſŵ�ƶŝ�ƵŶƯō�ŹƺƏ�ƶŝ�
��Ŷƿŵźĭ�ƽŹŚūƺŝ�ƶƳŚĭřŶū���ƶƬůźƯ�Źŵ���ƽ��źųō�ŵřŶƘţƶƳřŵ��ƽ�Żř�ƪƇŚů�ÎÍÍ�ƪºĭ�����ƶƬǀºſƹ�ƶºŝ�Ʋºƿŷō�ƽ�

����ƾƨƿźŤƨƫř�ŹŚưƃŹŸŝ�ƵŚĮŤſŵƁŹŚưƃ�ƹ����ƵŵŚƠŤſř�Śŝ���ƲǀĮƳŚºǀƯ�Żř��ƽźºǀĭ��������ƪºĭ�Źŵ�ƶºƳřŵ�ŵřŶºƘţ����Ʋºƿŷō
Ŷƃ�ƶŞſŚŰƯ��ƵŻřŶƳř�ƽřźŝ��ƽźǀĭƱŻƹƮƀƤƯ�Żř�ƵŵŚƠŤſř�Śŝ��ƶƳřŵ�ŹřżƷ�źƳŹƺŝ��ƶƳƺưƳ�Ʀƿ��ƽ�Ò�Żř�ƾƯźĭ�
�Ɩưū�ŹŸŝ�����Żř�ƵŶƃ�ƽŹƹōźƷ���ƶǀƸţ�šźƧ�ŶƃƶƳřŵ�ŵřŶƘţ�žĜſ�ƹ��ƽ�Źŵ�ŵƺūƺƯ�ƶºƳƺưƳ����ƶºŝ�ƶƬǀºſƹ��ƽ�

�����ƁŹŚưƃ�ƾƨƿźŤƨƫř�ŹŚưƃŹŸŝ�ƵŚĮŤſŵŶƿŵźĭ��Źŵ���ŢƿŚƸƳŚŝ���ƲǀĮƳŚºǀƯ�Żř�ƵŵŚƠŤſř�����ƽźºǀĭƱŻƹ��ŹřżºƷ�
Ƴřŵƶ�ƵŻřŶƳř�Ŷƃ�ƽźǀĭ��

��ŢƸūŻřŶƳřƵ�����ƽŶºǀƫƺţ�ƲǀŘţƹźě�ƱřżǀƯ�ƽźǀĭ�����ƶºƳƺưƳ�Ʀºƿ���ƽ����Ŷºů�Źŵ�ƾƟŵŚºƈţ�ÎÍÍ�Żř�ƭźºĭ��
ƶƟƺƬƗ���ƦƄų�ƽ�����źƷ�Żř��ƽŶǀƫƺţ�šźƧ��Ŷƿŵźĭ�ƶǀƸţ��������������ƁƹŹ�ŽŚºſř�źºŝ�ƶºƳƺưƳ�šŻř�ƱřżºǀƯ�žĜºſ

�ƹ�ƩřŶƬŬƧ�����ƵŚĮŤſŵ�ƦưƧ�ƶŝƺţřōŹżƿǇŚƳ���ƦŤƬŬƧ�ÐÎÎÍ�ƵŻřŶƳř������ƶºŬƳƺƿ�ƲǀŘţƹźě�ŜƿźƋ�Źŵ�ƹ�ƽźǀĭ
�ÏÒ�Ó����śźƋŶƃ��ŵŶƗ��Ţſŵ�ƶŝ���������ƶƳƺưƳ�ƭŚų�ƲǀŘţƹźě�ŶƇŹŵ�ƱřƺƴƗ�ƶŝ�ƵŶƯō����ƹ�Ŷƃ�ƶŤƟźĭ�źƔƳ�Źŵ�

���ƪƇŚů�ŻřśźƋ���ƱřżǀƯ�ƶƟƺƬƗ���ƦƄų�ƽ������������Źŵ�ŵƺºūƺƯ�ƭŚºų�ƲǀŘţƹźºě�ŶƇŹŵ�Źŵ�ƽŶǀƫƺţ��ƶºƟƺƬƗ���ƽ
ƦƄų���ƱřżǀƯ��ƲǀŘţƹźě���źƷ�Źŵ�ƽŶǀƫƺţ����šźƧ���Ţºſŵ�ƶºŝ��ŶºƯō����ƶºƬůźƯ�Źŵ�ƽ�ºųō�ź����Śºŝ��ƶºƿżŬţ��ƽ

žƳŚƿŹřƹ����ƶŝ�ŭźƏ�ƪƨƃ�ƶƿżŬţ���ƽ���ƶƀƿŚƤƯ�ƹ�ŜƧźƯ���ƽ�����������ƶºƴƯřŵ�Ŷºƴģ�ƱƺºƯŻō�ƁƹŹ�ƶºŝ�ƲǀĮƳŚºǀƯ���ƽř
�Żř�ƵŵŚƠŤſř�Śŝ�ƲƨƳřŵƭźƳ�ŹřżƟř�MSTAT-CŜſŚƴƯ���Ŷƿŵźĭ�ƾƟźƘƯ�ŹŚưǀţ�Ʋƿźţ��

ƽřźŝ�ƵŻřŶƳř������ŶƇŹŵ�ƱřżǀƯ�ƽźǀĭƾĭŵƺƫō�ƪĭ���������Żř�ŶºƘŝ�ƹ�ƪºŞƣ�ƱŚºƯŻ�Źŵ�ŢƟō�ƽŚƷƹŹǇ�ƶŝ�Ʋƿŷō�
ƾƃŚĜưſ�ŚƷ��ŵřŶƘţ��ÐÍ�����źƷ�Żř�ƶĤƴƛ�šźƧ���������ŵřŶºƘţ�ŹǇƺºƧƺƴǀŝ�ƦºưƧ�ƶŝ�ƹ�śŚŴŤƳř�ƾƟŵŚƈţ�ŹƺƏ�ƶŝ�
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������ƶĤƴƛ�źƷ�Źŵ�ŵƺūƺƯ�ƽŚƷƹŹǇƁŹŚưƃ�ƹ���Ŷƿŵźĭ�ŢŞŧ�ƶƏƺŝźƯ�ƩƹřŶū�Źŵ��ŶƇŹŵ�ŢƠƇ�ŵŹƺƯ�Źŵ�
�ƪĭ�ƾĭŵƺƫō����ƾƃŚĜưſ�Żř�ŶƘŝ�ŢƟō�ƽŚƷƹŹǇ�ƶŝ�Ʋƿŷō�ŝ��ƶ�ŢǀƷŚƯ�ƪǀƫŵ�ƾºƃŹŚưƃ���ƹ�ŹƺƧŸºƯ�ŢƠºƇ�

��Ƶŵřŵ�ƲŤƟźĭ�Źřźƣ���ƽŚƷ�Ţſŵ�ƶŝ��Ʋǀŝ�ƵŶƯō��Śţ�źƠƇÐÍ�ƹ�ŶƇŹŵ�ƶŬǀŤƳ�Źŵ��ŹřŶºƤƯ���šřźºǀǀƜţ�ŜƿźºƋ�
�ǇŚŝ��ŵƹŶůŹŵÖÔ����Ƶŵřŵ�ƪƿŶŞţ�Żř�Ò�Í�x�√�ƵŵŚƠŤſřŶƃ��(Yazdi Samadi et al., 1991)���ƽřźŝ��ƶºŝ
Ţſŵ�����ŢƟō�ƚƫŚŝ�šřźƄů�ŢǀƘưū�ƱŵŹƹō������ƱŚƯŻ�Źŵ�ÒÍ��ƾƷŶƬĭ�������šźƧ�źƷ�Źŵ�ÎÍ���ƵŵŻ�Źƺºţ�ŹŚºŝ�

�ƁŹŚưƃ�ƹ�ƽŹƹō�Ɩưū�ƚƫŚŝ�šřźƄů�ŵřŶƘţ�ƹ�ŶƃŶƿŵźĭ���
�

ŪƿŚŤƳŦŰŝ�ƹ��
�ŹƺŤƧŚƟƱŚƯŻƲǀģ��ƽŹřŵźŝ�

ŪƿŚŤƳ��Ţſŵ�ƶŝ���ƵŶƴƷŵ�ƱŚƄƳ�ƵŶƯō���ƽ�šƹŚƠţ���ƾƴƘƯ�ƽŚƷ����ƱŚƯŻ�ƽŚƷŹŚưǀţ�ƽřźŝ�Źřŵ�Ʋǀģ���ƽŹřŵźºŝ
�ŹŵŵŹƺƯŝ�ŵźƨƬưƗ�ƱřżǀƯ�šŚƠƇ��ƱřżǀƯ��ƽŶǀƫƺţ�ƲǀŘţƹźě�ƱřżǀƯ��ƽŹŸƶƟƺƬƗ�ƦƄų�ƽ ��źţ�ƹŵřŶƘţ�
ƪĭ��������ƪĭ�ƾĭŵƺƫō�ŶƇŹŵ�ƹ�ƖŝźƯźŤƯ�Ʀƿ�Źŵ�Ʋƿŷō�����ƽŚºƷƹŹǇ�ƶºŝ�Ʋƿŷō�������ƾºƃŚĜưſ�Żř�ƪºŞƣ�ŢºƟō��ŵƺºŝ�
���ƩƹŶūÎ���ƾƴƘƯ��Źřŵ�����Ʋǀģ�ƱŚƯŻ�ƪŝŚƤŤƯ�šřźŧř�ƱŶƃ�����ŵźºƨƬưƗ�ƱřżºǀƯ�šŚƠƇ�ƽřźŝ�ƩŚſ�ƹ�ƽŹřŵźŝ
ŝƽŹŸ��ƱřżǀƯ��ƽŶǀƫƺţ�ƲǀŘţƹźě�ƱřżǀƯ��ƶƟƺƬƗ�ƦƄų�ƽ�����ŶºƇŹŵ�ƹ�ƶºƳřŵ�ŹřżºƷ�ƱŻƹ��źºţ�ƹ��ƾĭŵƺºƫō�

ƪĭ������ŢƟō�ƽŚƷƹŹǇ�ƶŝ�ƲƿŷōƪŞƣ���Żř�ƾƃŚĜưſ����ƱŚƄƳ�ŶƴƷŵ�ƽ�šřźǀǀƜţ�ŶƳƹŹ�ŵƺūƹ�ƭŶƗ���Ʋǀºŝ�ƱŚƀƨƿ
ƱŚƯŻ��ŚƷ�Ʋǀģ�ƽ������ƩŚſ�ƹŵ�ƾƏ�ƽŹřŵźŝƢǀƤŰţ����ŶƿŚƃ�źƯř�Ʋƿř�ƶƧ�Ţſř�ŹƺƧŸƯ�šŚƠƇ�ƽřźŝ���ƪºǀƫŵ�ƶºŝ�

���Ǝƿřźƃ�šƹŚƠţƾƐǀŰƯ������ŢŝƺƏŹ�ƹ�ŚƯŵ�źƔƳ�Żř�����Ʋǀºģ�Żř�ŶƘŝ�ƂƿŚƯŻō�ƽřźūř�ƩŚſ�ƹŵ�Źŵ����ƽŹřŵźºŝ
�ŹŸŝ�ƆŤŴƯŶƃŚŝ��

ŶūƩƹ��ƽŚƷ�ƵŹŚưƃ��ƽ�Ï�ƹ�Ð���ŪƿŚŤƳ����ƶºƀƿŚƤƯ�Żř�ƪƇŚů���ƽ��ƲǀĮƳŚºǀƯ����ƶºŝ�����řźºŝ�ƲºƨƳřŵ�ƁƹŹ�ƽ
��ƝǈŤųř�ƶƧ�ƾţŚƠƇ�ƽŚƷ�ƾƴƘƯ�Źřŵ�ƪƯŚƗ�Ʋǀŝ�ƽƱŚƯŻ�ŚƷƲǀģ�ƽ��ƽŹřŵźºŝ��ŚºƸƳō�Źŵ���Ţºſŵ�ƶºŝ�ŶºƯō���řŹ

�ƾƯ�ƱŚƄƳ��ŶƷŵ������Ʋƿř�ŽŚſř�źŝŪƿŚŤƳ��Ʋǀģ�����Źŵ�ƽŹřŵźŝŲƿŹŚţ�ÏÒ��ƵŚƯ�ŶƴƠſř�ƪǀƫŵ�ƶŝ��ŵźºƨƬưƗ�ƽźţźŝ�
������ƪĭ�ŵřŶƘţ�ƹ�ƽŶǀƫƺţ�ƲǀŘţƹźě�ƱřżǀƯ��ŹŸŝ�ƲƿŷōŞƀƳ�ƖŝźƯźŤƯ�Ʀƿ�Źŵ�ŝ�ŢŲƿŹŚţ�ƶ��ŚºƷ�ƽÎÍ��ŶƴƠºſř�ƹ�

ÎÍ�����Ʋǀģ�ƱŚƯŻ�ƲƿźŤƸŝ�ƵŚƯ�ƲƿŵŹƹźƟ��ƽŹřŵźŝ�������Ʈǀſźŝ�ŹŶŞƃ�ƽŹŸŝ�ƕŹřżƯ�Źŵ��ƾºƯ���ŶºƃŚŝ������Ɲǈºų�źºŝ
������Ʋǀģ��ŹƺƧŸƯ�šŚƠƇ�ƽřźŝ�ƵŶƃ�źƧŷ�ŪƿŚŤƳ������ŲƿŹŚºţ�Źŵ�ƽŹřŵźŝÎÍ��ƹźºƟ�Ź������Ʃƺºƈů�ŦºƗŚŝ�ƵŚºƯ�Ʋƿŵ

���ƱřżǀƯ�ƲƿźţǇŚŝƶƟƺƬƗ���ƦƄų�ƽ����źţ�ƹ�ƽŶǀƫƺţ�ƹ���������ƱřŶºưŴţ�ƾƯƺƏźųźºſ�šŹŚºƀų�ƱřżǀƯ�ƲƿźŤưƧ�
�
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ÑÏ                                        �ſřƾƯǈ�ƱřŹŚƨưƷ�ƹ�ƵŵřŻ��ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�ƾƤǀƠƬţ�ƩźŤƴƧ������
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�Ŷƃ�ŹŶŞƃ��ŤƸŝ�ƢŝŚƐţ�ƭŶƗƲǀģ�ƱŚƯŻ�Ʋƿź�ƽŹřŵźŝ�ŶƿŚƃ�ŢƟō�šŹŚƀų�ƱřżǀƯ�ƹ�ŹŸŝ�ŵźƨƬưƗ�ŢƸū�
����ŹŸŝ�ŵźƨƬưƗ�ƂƷŚƧ�ƮƧ�ƱřżǀƯ�ƪǀƫŵ�ƶŝƾƃŚƳ�ƪŝŚƤƯ�Źŵ�ŹƺƧŸƯ�ŢƟō�šŹŚƀų�Żř�źĮƿŵ�ƪƯřƺƗ�ƯŒźŧ�

���ŶƃŚŝ�ƽŹŸŝ�ŵźƨƬưƗ�źŝ���źƷ�ƶŝ�ƩŚů�������ŭźƏ�ƾƬƇř�ƝŶƷ�ƶūƺţ�Śŝ���������ŵźºƨƬưƗ�źŨƧřŶºů�ƶºŝ�ƾŝŚǀŤſŵ
ŹŸŝ��ƹ�������ƪºŝŚƤƯ�Źŵ�ŹŸŝ�ƽǇŚŝ�ƽŵŚƈŤƣř�ƁŻŹř���ƶºƟƺƬƗ���ƽ��ƽŶºǀƫƺţ���ÏÒ�����ƵŚºƯ�ŶƴƠºſř����ƱŚºƯŻ�ƲƿźºŤƸŝ

ŵŚƸƴƄǀěƽřźŝ�ƽ�Ʋǀģ��ƽŹřŵźŝŢſř��
�
�ŹƺŤƧŚƟƵŻŹŚŞƯ�ƾƿŚǀưǀƃ�ƽ�

ŪƿŚŤƳ��Ţſŵ�ƶŝ�����ƩƹŶū�Źŵ�ƵŶƯō�ƵŹŚưƃ��ƽ�Î���ƱŚƄƳ�ŶƴƷŵ��ƽšƹŚƠţ�ŵƺūƹ�ƭŶƗ���ŚºƷ�ƽ�ƾºƴƘƯ�Źřŵ�
���ƽŚƷŹŚưǀţ�ƽřźŝƵŻŹŚŞƯ���ƾƿŚǀưǀƃ�ƽ�������ƾºſŹźŝ�ŵŹƺƯ�šŚƠƇ�ƭŚưţ�ŵŹƺƯ�Źŵ���ºŝ��ƶ���ŢƠºƇ�żºū�ŶºƇŹŵ�

��ƾĭŵƺƫōƪĭ���������ƾƃŚĜưſ�Żř�ŶƘŝ�ŢƟō�ƽŚƷƹŹǇ�ƶŝ�Ʋƿŷō�žě�Ƶŵřŵ�ƪƿŶŞţ�Żř��ŵƺŝ���ƾƴƘƯ�Źřŵ���źºŧř�Ʊŵƺºŝ�
���������źºǀųř�ŢƠƇ�Źŵ�ƾƃŚĜưſ�ƹ�ƩŚſ�ƪŝŚƤŤƯ�źĮƳŚºǀŝ����������ƱŚºƀƨƿ�šřźºǀǀƜţ�ŶºƳƹŹ�ŵƺºūƹ�ƭŶºƗ�Źŵ��Ʋǀºŝ�

��ƽŚƷŹŚưǀţƵŻŹŚŞƯ���ƾƿŚǀưǀƃ�ƽ�ƾƏ��������ŢƠƇ�Ʋƿř�ƽřźŝ�ƂƿŚƯŻō�ƩŚſ�ƹŵ�Ţſř���ŶƿŚƃ�źƯř�Ʋƿř��ƪºǀƫŵ�ƶŝ�
����ƾƐǀŰƯ�Ǝƿřźƃ�šƹŚƠţ�Żř���ŢŝƺƏŹ�ƹ�ŚƯŵ�źƔƳ���ƩŚſ�ƹŵ�Źŵ�ƽřźūř���ƪºĭ�ƱŚºƯŻ�Źŵ�ƂƿŚºƯŻō����ƾºƷŵ

��ŶƃŚŝ�Ʈǀſźŝ�ŹŶŞƃ�����ƶƀƿŚƤƯ�Żř�ƪƇŚů�ŪƿŚŤƳ��ƽ��ƲǀĮƳŚºǀƯ������������ŶºƇŹŵ�ŢƠºƇ�ƽřźºŝ�ƲºƨƳřŵ�ƁƹŹ�ƶºŝ�
�ƪĭ�ƾĭŵƺƫō������ŢƟō�ƽŚƷƹŹǇ�ƶŝ�ƲƿŷōŶƘŝ���ƩƹŶū�Źŵ�ƾƃŚĜưſ�Żř�ƵŹŚưƃ�ƽ�ÑŢſř�ƵŶƯō���ƽŹƺƐƳŚưƷ�
���ƶƔůǈƯ�ƶƧƾƯ��ŵƺƃ������ųźſ�ƶŝ�ƾĭŵƺƫō�ƱřżǀƯ�ƲƿźŤưƧ����ƱřŶưŴţ�ƾƯƺƏź�ŹŶŞºƃ������ƶºŝ�ƍƺºŝźƯ�Ʈǀºſźŝ�

ƵŻŹŚŞƯ���ƾƿŚǀưǀƃ�ƽ����������ƶŝ�ƍƺŝźƯ�ƾĭŵƺƫō�ƱřżǀƯ�ƲƿźŤƄǀŝ�ƹ�ƱŚŞſŹƹŵ�Śŝ�ŹŚưǀţ���ƭŶƗ�ƵŻŹŚŞƯ��ƾƿŚǀưǀºƃ�ƽ�
Ţſř��

����ƹŵ�ƾſŹźŝ�Żř�ƪƇŚů�ŪƿŚŤƳ��ƶƫŚºſ��ƽ������ƾºƯ�ƱŚºƄƳ�ŭźºƏ�����ƶºƧ�ŶºƷŵ�ƵŻŹŚºŞƯ�����ƶºǀƬƗ�ƾƿŚǀưǀºƃ�ƽ
����ƶŤºƃřŸĭ�źǀŧŐºţ�ŢƟō�ƾƷƺŞƳř�źŝ�ŶƴģźƷ�ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſƹ�Ʋºƿř����šŚºƘƫŚƐƯ�Śºŝ�ŜºƬƐƯ��

Perju et al. (1975)ƾƳŚƯƹŹ�Źŵ�żǀƳ�ŵŹřŵ�ŢƤŝŚƐƯ���ƹ�ƲǀŗŚě�ľŚŤŞƀƳ�šŹŚƀų�ƪǀƫŵ�ƶŝ�ƾƫƹ�ľǇŚưŤůř��ƶºŝ�
����Ƶŵźĭ�ƲŤƟŹ�Ʋǀŝ�Żř�ƪǀƫŵ�ƱŚƄƟř�������ƹ�ƵŶƃ�ƾƃŚĜưſ�ŹŚưǀţ�Źŵ�ŚƷ��ƶŬǀŤƳ�Źŵ��ŵźĭ�ŢǀƫŚƘƟ�ƭŶƗ�Ƶ��ƾƳŚºƄƟř��ƹ�

���ŶƿŚƃ�Śƿ�ƪǀƫŵ�ƶŝ����ŹŸŝ�ŵźºƨƬưƗ�źŝ�ƽźǀŧŐţ��ƾƘǀŞƏ�ƱŚƴưƃŵ�ŵƺūƹ�ŶƳŵŹř������šŚºƘƫŚƐƯ�Śºŝ�ŪƿŚºŤƳ�Ʋºƿř�
Khatir (1994)��Ʊřźƿř�Źŵ�šŚƤǀƤŰţ�ŪƿŚŤƳ�Śŝ�ƾƫƹ�ŵŹřŵ�šźƿŚƜƯCzerniakowski (1986)��ƭŶƗ�źŝ�ƾƴŞƯ

Ʃƺƈů��ŢƿŚƋŹ�ŪƿŚŤƳ�ƂŴŝ�Żř��ƵŻŹŚŞƯ������Śŝ�ƾƿŚǀưǀƃ�ƽ��ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ����ŵŹřŵ�ŢºƤŝŚƐƯ���
�
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ÑÑ                                        �ſřƾƯǈ�ƱřŹŚƨưƷ�ƹ�ƵŵřŻ��ŹŶŞƃ�ƱřŶưŴţ�ƾƯƺƏźųźſ�ƾƤǀƠƬţ�ƩźŤƴƧ������

�ƩƹŶūÏ��ƶƀƿŚƤƯ�ƽšŹƺƇ�ƶŝ�ƲƨƳřŵ�ƁƹŹ�ƶŝ�ƾſŹźŝ�ŵŹƺƯ�šŚƠƇ�ƲǀĮƳŚǀƯ�ƶƿżŬţ��ƽ�ƹŵ�ŜƧźƯ�
ƶƫŚſ��ƽ�ƂƿŚƯŻō�����Ʋǀģ�ƱŚƯŻ�ŹƺŤƧŚƟ�ƽřźŝ�ƽŹřŵźŝ�������ƩƹŶū�ƶŝ�šřŹŚƈŤųř�ƽřźŝ�æ���ƕƺºūŹ�
ŶǀƴƧ��

Table 2. Comparison of characteristics mean with Duncan�s test as a combined analysis for 
two years of experiment for cutting dates. See table 1 for abbreviations.  

 
I/m2 SY 

(kg/ha) 
ICba ICb PC 

(Kg/ha) 
DM 

(t/ha) 
FF (t/ha) Characteristics 

 
Treatment 

927.6a 1093a 27.037a 37.037a 452.031b 2.632c 21.056c 28 February 
cutting 

945.9a 1104a 29.815a 37.037a 587.448a 4.221b 27.662b 15 March 
cutting 

832.2b 984b 
 

11.111b 19.444b 577.431a 4.699a 29.012a 29 March 
cutting 

* Means with similar letters in each column are not significantly different (á = 5%). 

�
�

�
�ƩƹŶūÐ��ƶƀƿŚƤƯ�ƽƶƿżŬţ�šŹƺƇ�ƶŝ�ƲƨƳřŵ�ƁƹŹ�ƶŝ�ƾſŹźŝ�ŵŹƺƯ�šŚƠƇ�ƲǀĮƳŚǀƯ��ƽ�ƹŵ�ŜƧźƯ�

ƶƫŚſ��ƽ�ƂƿŚƯŻō��������ƹ�ƩŚſ�ƪŝŚƤŤƯ�źŧř�ƽřźŝŹŚţŲƿ��ƽŚƷ�Ʋǀģ��ƽŹřŵźŝ�������ƶºŝ�šřŹŚºƈŤųř�ƽřźŝ�
�ƩƹŶūæŶǀƴƧ�ƕƺūŹ���

Table 3. Comparison of characteristics mean with Duncan�s test as a combined analysis for 
two years of experiment for interaction between year and cutting dates. See table 1 
for abbreviations. 

 
1000 seed 
weight (g) 

SY 
(kg/ha) 

ICba ICb 
 

PC 
(Kg/ha) 

DM 
(t/ha) 

FF 
(t/ha) 

Characteristics 
 

Year 
2.514b 960d 27.04ab 31.85a 505.68c 3.07e 24.52c 28 February 

cutting 
2.571b 088bc 33.33a 36.67a 614.02a 5.12b 33.45b 15 March 

cutting 
First year 

2.494b 967cd 3.70c 4.44b 570.5b 5.72a 35.30a 29 March 
cutting 

2.729a 1227a 27.037ab 42.22a 398.38d 2.2f 17.58e 28  February 
cutting 

2.479b 1121ab 26.29ab 37.40a 560.88b 3.36d 21.87d 15 March 
cutting 
Second year 

2.588b 1003bcd 18.52b 34.44a 584.35ab 3.68c 22.72d 29 March 
cutting 

* Means with similar letters in each column are not significantly different (á = 5%). 
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ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏì���æ���ÎÐÕë�������������������������������������������������������������������������ÑÒ 

�ƩƹŶūÑ�ƵźƄů�ƽŚƷŹŚưǀţ�źŧř��ƪĭ�ƾĭŵƺƫō�ŶƇŹŵ�źŝ�ƂƧ�ƾƃŚĜưſ�Żř�ŶƘŝ�ƹŹǇ�ƶŝ�Ʋƿŷō���
Tabel 4. Effect of insecticide treatments on inflorescence infestation to larvae after spraying. 
 

Treatment Lit/ha Infestation percent 
Ekamet 

Doresban 
untreated 

2 
2 
- 

5.741b 
1.111c 

20a 
* Means within a column followed by the same letter are not significantly different according to the 

Duncan�s multiple range test. 
�

�ƶŬǀŤƳ�Źŵ�����řźƐų�ƶŝ�ƶūƺţ�Śŝ���ƽźºŝŻŹř�ƱřżºǀƯ�ƲǀºƴĤưƷ�ƹ�ƾƿŚǀưǀƃ�ƩźŤƴƧ�ƾƐǀŰƯ�ŢƀƿŻ�š�ŵŚºƿŻ��
�ƵŻŹŚŞƯ��ƾţŚŞƳ�šŚƟō�ƖƟŵ�ƭƺưſ�ƾƿŚǀưǀƃ�ƽř�Śŝ�ƿ��ŢºƟō�Ʋ��ƾºưƳ�ƶǀºƇƺţ��ŵƺºƃ����ƽŚºƷŹŚưǀţ�ŵŹƺºƯ�Źŵ�

Ʋǀģ�ƽŹřŵźŝ�����ƶŝ�źƔƳ��Ʋǀģ�ƱŚƯŻ�ƶƨƴƿř���ƽŹřŵźŝÏÒ�����ƲƿźŤºƄǀŝ�ƵŚºƯ�ŶƴƠºſř��ƶºƟƺƬƗ���źºţ�ƽ��ƲǀŘţƹźºě�ƹ
���������ŵŚºƯ�ƽřŹřŵ�ƲǀºƴĤưƷ�ƹ�Ƶŵƺŝ�řŹřŵ�řŹ�ƽŶǀƫƺţƵ��ƽ������Ţºſř�ƾŝƺºƬƐƯ�ƦºƄų������ƾºƯ�ƶǀºƇƺţ��ŵƺºƃ�ƶºƧ��

Ʋǀģ�ƆŤŴƯ�ƽŹřŵźŝ�ŹŸŝ��Ʋƿř�Źŵ�ƱŚƯŻŵźǀĭ�šŹƺƇ��
�
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