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řŹŚĩƾƿ��ƵŹŚºƈƗ��ŚºƷƽ��ƫƺƳŚºŤƯƾ��ƵźţŚºƃ��Fumaria parviflora (Lam.) (Fumariaceae)��ƹ��ƵŹƺºĜƬĩ��Teucrium polium (L.) 

(Lamiaceae)��ƹŹƽ�ƠſǀĨƫŚŝŶ��ƶºŞƴě��Bemisia tabaci (Genn.)��ƹ���ŞƳŚºū�šřźºŧřƾ�ƹŹ�Ʊōƽ��ŹƺŤƫŚºŝƽ��żŞºſ��Chrysoperla carnea 
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ƽŶǀƬĩ�ƱŚĭĥřƹ���ƶŞƴě�ĨƫŚŝŶǀƠſ�Bemisia tabaci����żŞſ�ƽŹƺŤƫŚŝChrysoperla carnea��ƵŹŚƈƗ�ƾě��ƾƷŚǀĭ�ƽŚƷ�ƲƿŻƹźŤƯ��
Abstract 

The efficiency of methanolic extracts of Fumaria parviflora (Lam.) (Fumariaceae) and Teucrium polium 
(L.) (Lamiaceae) on the sweet potato whitefly, Bemisia tabaci (Genn.), and its side effects on the common green 
lacewing, Chrysoperla carnea (Stephens), comparing with pymetrozin were studied in laboratory conditions. The 
calculated LC50 values for pymetrozin and plant extracts were used for spraying the tomato plant pots, which had 
been caged and covered with fabric mesh, while cardboard chambers containing lacewing eggs hanged from 
tomato plants. The experiments were carried out at 25 ± 5 °C, 50 ± 5 RH and photoperiod of 16: 8 h (L: D). The 
LC50 for T. polium and F. parviflora extracts as well as pymetrozin were found out to be 82.629, 23.002 and 
0.118 mg/ml, respectively. The rate of population reduction of B. tabaci by F. parviflora and T. polium extracts, 
pymetrozin and common green lacewing was 86.91, 83.51, 84.29 and 54.26 percent in egg stage; 81.39, 79.68, 
78.05 and 52.40 percent in nymphal stage; 82.76, 77.31, 78.12 and 44.99 percent in total immature stages as well 
as 83.01, 81.07, 79.00 and 64.20 in total nymphal stages. Findings showed that the herbal extracts can be used as 
alternative chemicals in place of pesticides in natural conditions. 
Key words: sweet potato whitefly, Bemisia tabaci, common green lacewing Chrysoperla carnea, plant extracts, 
pymetrozin 
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ƶƯŶƤƯ 

Ơſǀ�ƶŞƴě�ĨƫŚŝŶ�(Genn)�Bemisia tabaci���ƶºŝ���ƱřƺºƴƗ
ƿŵŚƈŤƣř�ŢƟō�Ĩƽ�Ƴŵ�ƍŚƤƳ�źŨĩř�Źŵǀ�ŚŵŹřŵ�ƁźŤƀĭ��ř�ºƿ�Ʋ

ƵźƄů�Ư�ƶƴƯřŵǀƳŚŝżƾ�ſƹǀƘƾ�Źřŵŵ�ƶŝ�ƹ�ĭ�ŢƟō�ƱřƺƴƗǀ�ƱŚƷŚ
ƶƳŚŴƬĭ�řƽ�Ƴǀ�żƳŵ�ƭźĭ�ƹ�ƩŶŤƘƯ�ƢƏŚƴƯ�ŹŵǀưƷř�Ś�ºǀě�Ţ�ºǀ�řŶ

Ţººſř�Ƶŵźººĩ�(Gerling, 1990)��ƶººūƺĭ�ººĮƳźƟ�ƾƿººĪƾ��Żř
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ƯǀƱŚŝż�ŚƷƽ�ƶƳŚŴƬĭ�řƽ�řƿ�ƲŢƟō�Ţſř��ƵŹƺě��šřźƄů�ƹ�ŚƷ
�ƪƯŚĩƠſǀ�ƶŞƴě�ĨƫŚŝŶƹŹƽ�īźŝ�ŚƷƽ�ƶūƺĭ�ĮƳźƟƾ�ĭŶƳŻƾ�
Ƶŵźĩ��ƃ�Żřǀĭ�ƵźǀƷŚƾ�ŸƜţƿƯ�ƶƾ�Ŷƴƴĩ��ƹŹżţ�Śŝƿ�Ƣơřżŝ���ƶºŝ

ſ�ƪųřŵǀŶƳƹō�ƮŤƀƽ�ĭǀſŹ��ƱŚƷŚǀƯ�ƮƔƴƯŚƳ�ƱŶ�ºǀƵƺ���řŹ�ŚºƷ
Ư�ŜŞſƾ��ŶƳƺƃ(Gusmão et al., 2005)��ƱƹżƟř�řźŝƿř��Ʋƿ�Ʋ
�ŢƟōŝǀ�Żř�ƂÓÍ��ŝ�ƕƺºƳǀ�ŹŚºưƽ�ƹƿ�ºſƹźƾ�řŹ���ƶºŝĭǀ��ƱŚºƷŚ

�ƞƬŤŴƯƪƤŤƴƯ�Ưƾ�ƴƧ�Ŷ(Pruski & Mirza, 1999)���
ƵŵŚƠŤſř�ƁƹŹ�Żř��ƾƿŚǀưǀºƃźǀƛ�ƩźŤƴĩ�ƽŚƷ����ƶºƬưūŻř
Ż�ƩźººŤƴĩƿŤººƀƾ���šŚººƟōººŝŚ����ƪŗŚººƀƯ�ŢººƿŚƗŹ�ƵżººǀĮƳř
ŢƀƿŻ���ƾƐǀŰƯ��ƁźŤºƀĭ�ƩŚů�Źŵ�ŚǀƳŵ�ƞƬŤŴƯ�ƢƏŚƴƯ�Źŵ
�Ţſř.(Debach & Rosen, 1991)�Ư�Żř�ºǀ�ŚƷźĭŹŚĪºƃ�ƱŚƽ�
ƠſǀĨƫŚŝŶ�ŹƺŤƫŚŝ��ŚƷƽ�ŚƷƽ��ƵŵřƺƳŚųChrysopidae�Ƴŵ�Źŵ�ºǀ�Ś
ř�ƹƿưƷř�Żř�Ʊřźǀƹ�ŢƿƵĦ�řƽ���ŶƴŤºƀƷ�ŹřŵŹƺºųźŝ���ƵƹǈºƗ��źºŝ�
ƠſǀĨƫŚŝŶ��ŚƷ�řƿƹŹ�ŶƳŹŵŚƣ�šřźƄů�Ʋƽ�Əǀſƹ�ƞǀƘƾ��Żř

ƶŤƃ�ŶƴƳŚƯ�šŚƟō�źţ��ŚƷƿžĜ�ĨƄĜƃ��ŚƷ�ƵźŬƳŻ��ŚƷ�ƶƴĩ��ŚƷ��ŚƷ
ƶƳřƹźě�ƹ�ƫŚƘƟ�ŚƷ�ºǀ��Ŷºƴƴĩ�Ţ(Huang & Enkegaard, 2010)��

Ư�ŹŵººǀƶººƳƺĭ�ƱŚ�ŚººƷƽ�řººƿ��ƵŵřƺƳŚººų�Ʋ�żŞººſ�ƽŹƺŤƫŚººŝ��
Chrysoperla carnea (Stephens)��ƶººŝ�ƫŵººǀřŹřŵ�ƪ��Ʊŵƺººŝ

ƹƿĭĦƾ�ŚƷƽ�śƺƬƐƯ��ŝǀƂ�źţƿ�ƶºŝ�řŹ�ƶūƺţ�Ʋ���ƱřƺºƴƗ�ºƿ�Ĩ
Ż�ƵŻŹŚŞƯ�ƪƯŚƗƿŤƀņƾ�Ưřǀƶŝ�ƂŴŝŶ��Ţºſř�Ƶŵźĩ�ŜƬū�ŵƺų�

(Rafiei Karahrudi & Hatami, 2003)���źĭŹŚĪººƃ�Ʋººƿř�
ƶŝ��������Żř�ƽŹŚưºƃ�źºŝřźŝ�Źŵ�ƾŞºƀƳ�ŢºƯƹŚƤƯ�ƹ�ƪºưŰţ�ƪºǀƫŵ

ƵźƄů�Ƃĩ�ŚƷ��ƾě�ŶƴƳŚƯ��ƾƯŚŤºſř�ƹ�ŻřźŤǀƯō��ƲƿŻƹźŤƯ���Ŷºƿřźě
(Irannejad et al., 2012a; Shabani, 2012)�ƾŞſŚƴƯ�ƪƯŚƗ��

ƶƯŚƳźŝ�Źŵ�����ƶºƳŚŴƬĭ��ƕŹřżºƯ�Źŵ�ƾŤºƀƿŻ�ƩźºŤƴĩ�ƽŚƷ��ŚºƷ��ƹ
ŢƄĩ������Ţºſř�Ƃºƃƺě�źºƿŻ�ƽŚºƷ(Fekrat & Shishebor, 

2005)��ƂƷƹĦě�ƱƺƴĩŚţ����Żř�ƵŵŚƠŤºſř�ƽřźºŝ�ƾƳƺĭŚƳƺĭ�ƽŚƷ
ƽŹƺŤƫŚŝ��ƾŤƀƿŻ�ƩźŤƴĩ�ƽřźŝ�ŚƷĨƫŚŝŶǀƠſ�ŚƷ����ƵŶºƃ�ƭŚºŬƳř
Ţſř��ţŐƀƳ�źǀŧŢŞ����ƽŹƺŤƫŚºŝ�ƮºŴţ�ƽŻŚſŚƷŹ�ƞƬŤŴƯ�ƽŚƷ

���ƵźººƄů�Śººŝ�Ʊō�ƾººƤǀƠƬţ�ƩźººŤƴĩ�ƾŝŚººƿŻŹř�ƹ�żŞººſ�Ƃººĩ�
řƿưǀźěƺƬĩřŶ�ºƿƬƗ�Ŷ�ºǀ�Ơºſ�ƶǀ�ƶºƳŚŴƬĭ�ĨƫŚŝŶ�Trialeurodes 

vaporariorum (West.)���ƹ�żǀƳƠſ�ƩźŤƴĩǀ���Śºŝ�ƶºŞƴě�ĨƫŚŝŶ

�ŚººººƷƹŹǇ�Żř�ƵŵŚƠŤºººſřƽ�ŹƺŤƫŚººººŝ�ƭƹŵ�ƹ�Ʃƹř�Ʋººººſƽ�
Chrysoperla rufilabris (Burmeister)�ƹŹƽ�ĭǀ�Żř�ŻŹ�ƱŚƷŚ

�ř�ƶºƬưū�ºƿ�ƂƷƹĦºě�Ʋ���Ţºſř�ŚºƷ�(Breene et al., 1992; 

Ahmadzadeh & Hatami, 2003, 2005)����ŚºưƳ�ƹ�ƺºƄƳ��ƹ
ƶƿŸƜţ�ƪǀƀƳŚŤě�ƽŹƺŤƫŚŝ�ƽř�żŞſ�C. carnea��ƽƹŹ�ĨƫŚŝŶǀƠſ

ƶººŞƴě��ƎººſƺţBalasubramani & Swamiappan (1994)�
Ţſř�ƵŶƃ�ƾſŹźŝ���żŞſ�ƽŹƺŤƫŚŝ�ƭƹŵ�Ʋſ�ƹŹǇ�ƽŻŚſŚƷŹ

C. rufilabris��ƶŝ�Ƶŵƺƫō�Ƶżŝźų�ƵŚǀĭ�ƽƹŹ�Ʋƿř�Źŵ�ĨƫŚŝŶǀƠſ
ưǀƳ�Ǝƿřźƃƶ�ƶƗŹżƯ�ƽř�(Legaspi et al., 1996)��ƽźĮƿŵ�Ƶřƺĭ

����ƶºŞƴě�ĨƫŚŝŶǀƠºſ�ƩźºŤƴĩ�ƽřźŝ�żŞſ�ƽŹƺŤƫŚŝ�Żř�ƵŵŚƠŤſř�źŝ
Ţſř���

�ƶºƯŚƳźŝ�ƶģźĭř��ŚºƷƽ�����ƽƹŹ�šŚºƟō�ƾºƤǀƠƬţ�ŢƿźƿŶºƯ
��ƶººŝ�šŚººƟō�Ĩººƿĥƺƫƺǀŝ�ƩźººŤƴĩ�ƶƬǀººſƹ��źĭŹŚĪººƃ��ƹ�ŚººƷ

�ŶºǀŗƺŤƿŻřŹŚě���ř�ƾººƫƹ��Ţºſř�ƵŶººƃ�ŹřƺŤºſř�ŚººƷ�ºƿ�ƪººƯřƺƗ�Ʋ
ƶŝ���ŢºǀƤƟƺƯ�ƩźºŤƴĩ�ƾƿŚƸƴţ������Śºŝ�Ţºſř�ƭŻǇ�ƹ�ŶºƳŹřŶƳ�żºǀƯō

ŢƟō�Ƃĩ�ƺƃ�ƢǀƠƬţ�Ōƺſ�źǀŧŐţ�ƪƣřŶů�Śŝ�ƾƿŚƷƳŶ��ř�Źŵ�ºƿ�Ʋ
ƯǀƵźƄů�Żř�ƵŵŚƠŤſř��ƱŚ�Ƃĩ�ŚƷƽ�Żƿ�Ťºƀƾ���ƶºŝ�ƹ�ºƿřŵ�ƵĦřŹƽ�

ƾƷŚǀĭ�ŐƄƴƯ��żĭƿŞſŚƴƯ�ƶƴƾ��řźºŝƽ�ř�ºƿ�ŶºƯ�Ʋƿźƿ�Ţºſř�Ţ�
(Samih, 2004)��ĩźţǀ�šŚŞ��Żř�ƾƘǀºſƹ�ƞǀƏ�ƪƯŚů�ƾƷŚǀĭ

ŢǀƫƺŝŚŤƯ��ŹřźƟ�ƶƿƺƳŚŧ�ƽŚƷŶƴŤƀƷ��ƵŚǀĭ�ƪŝŚƤŤƯ�ƎŝřƹŹ�Źŵ�ƶĩ
�ºưƸƯ�ƂƤƳ�ƵźƄů�ƹƾ���ƶŤºƃřŵ��ƵźºƄů�šřźºŧř�ƹ���ƹ�ƾºƄĩ

ƪŝŚƣ�ƾĭŶƴƴĩŹƹŵ��ŶƳŹřŵ�ƾƸūƺţ(Shakarami et al., 2005)� 

ƵźţŚƃ��Fumaria parviflora (Lam.)����Ţºſř�ƾƷŚǀĭ
��ƵŵřƺƳŚººų�ƶººŝ�ƢººƬƘŤƯ�ƾººƠƬƗFumariaceae�ƶººƧ��ƽƺººŤŰƯ

�ŚƷŶǀŗƺƫŚĪƫō��ƾƿřƺºƷ�Ţưƀƣ������Ĩºƿ�ŵƹŶºů�ƽƹŚºů�ƵŚºǀĭ
Ţſř�ŶǀŗƺƫŚĪƫō�ŶƇŹŵ���ƶŝ���ƽŹŚºƯƺƟ��ƲƿŹŚºƯƺƟ�ƵĦƿƹ����Ʋǀºƫ

ƲƳŚţ�ƲǀƴĤưƷ�ƹ�ƲǀŤĩŚƴǀſ�ŚƷ�Ţſř���Ʋƿř�źŨĩřōŶǀŗƺƫŚĪƫ���ŚºƷ
�Ʋǀƫƺǀƴĩƹżƿř�ƪƿżƴŝ�šŚƤŤƄƯ�Żř�ŶƴŤºƀƷ�(Mirza, 1991)���Żř

ƾƯ�ƵźƷŚƃ�šŚŞǀƧźţ�źĮƿŵ��ƱřƺţŶǀŗƺƳƹƹǈƟ��Ŷǀºſř��ŚƷ���ƽŚºƷ
ƾƷŚǀĭ��ƶŝ�ƵĦƿƹ������ŵźºŝ�ƭŚºƳ�řŹ�ĥǈǀºſƺƯ�ƹ�ĨºƿŹŚƯƺƟ�Ŷǀºſř�

(Zargari, 1992)��Źŵ�ƂƷƹĦě�źƋŚů�ƶŝ�ƶūƺţŚŝ�ƵŚǀĭ�Ʋƿř��
��ƵźºƄů�źºŧř�ƲŤƃřŵ�źŝ�ƾƴŞƯ�ƞƬŤŴƯ�ƖŝŚƴƯ�ƾſŹźŝ��ƾºƄĩ��



ƵźƄů�ƲưŬƳř�ƶƯŚƳ���Ʊřźƿř�ƾſŚƴƃèé���æ���ÎÐîè������������������������������������������������������������������������������������������������������������������ÎÎ 

��Ŷºƃ�śŚºŴŤƳř(Mahdavi-Arab et al., 2007; Irannejad, 

2009; Jafarbeigi et al., 2012)� ��
ƵŹƺĜƬĩ�Śƿ�ƽŵƺŴƳ�ƮƿźƯ��Teucrium polium (L.)���Żř

��ƱŚºǀƗŚƴƘƳ�ƵŵřƺƳŚºų�ƾƿƹŹřŵ�ƹ�źƐƘƯ�ƱŚƷŚǀĭ�(Lamiaceae)�
Ţſř�Ʊřźƿř�ƍŚƤƳ�ŜƬƛř�Źŵ�ƶĩ�����ƹ�ŽŹŚºƟ�ƱŚŤºſř�ƶƬưūŻř
ƱŚƯźĩ��ƶŝ����ƾºƯ�ƾºƄůƹ�šŹƺºƇ��ŶºƿƹŹ���ĨºƄų���Ʊō�ƵŶºƃ

ƵŹŚƈƗ��ƾƴƛƹŹ�žƳŚſř�Żř�ŹŚƃźſ����ƲƳŚºţ�ƹ�ŲºƬţ�ƽŚºƷ���ŚºƷ
ƾƯ��ŶƃŚŝ(Mirza, 1991)������ƹ�ƵŚºǀĭ�Ʋºƿř�ƵŹŚºƈƗ�ƹ�žƳŚſř

�ƲǀººƴĤưƷ��ƞººƬŤŴƯ�ƱŚººƷŚǀĭŚƴƘƳ�ƵŵřƺƳŚººųƗ�ƽřŹřŵ�ƱŚººǀ
ƵźƄů�ŢǀƇŚų�ƾƄĩ�Ţſř�(El-Shazly & Hussein, 2004; 

Mahdavi-Arab et al., 2007; Nabavi, 2009)����ƶºƿżŬţ�Śºŝ�
�ƵŚǀĭ�ƾŝō�žƳŚſřT. polium��ƱŚºƯźĩ�ƱŚŤſř�ƢƏŚƴƯ����Ōřżºūř

�žƳŚºººſř�Ʋºººƿř�ƾƬºººƇř��á-pinene��Òç�ææ����linalool�
�Óè�æå�����caryophyllene oxide���Óî�î�����â-pinene�
�åî�ì���ƹ�â-caryophyllene��îí�Ó����Ţſř�ƵŶƃ�ƾƟźƘƯ

(Moghtader, 2009)���ŚŝƵźƄů�źŧř�ƶƘƫŚƐƯ�ƾƄĩ��ƵŹŚƈƗçç�
�ƹ�ƩƺƳŚŤƯ��ƱƺŤſř�Ʃǈů�ƶſ�Śŝ�ƵŚǀĭ��Ĩºſƺſ�ƽƹŹ�ƱřżĮƷ

ƶƐƤƳŹŚƸģ���īźºŝ�ƭźºĩ�ƹ�ƵŚĮƄƿŚƯŻō�Źŵ�šŚŝƺŞů�ƽř���Źřƺºų
�Ư�ƵŹŚºƈƗ�ƶĩ�Ŷƃ�Ƶŵřŵ�ƱŚƄƳ�ƶƳŚŴƬĭ�Źŵ�ŶƴƣŹŶƴƜģ��ƾƫƺƳŚºŤ

�����źºŨĩř�ƶºŝ�ŢŞºƀƳ��ƵźţŚºƃ�ƾƫƺƳŚŤƯ�ƵŹŚƈƗ�ƹ�ƵŹƺĜƬĩ�īźŝ
ƵŹŚƈƗ��ƵźºƄů�ŵźĪƬưƗ�ƾſŹźŝ�ŵŹƺƯ�ƽŚƷ����ƽźºŤƸŝ�ƾºƄĩ
ŤººƃřŵŶƴ�(Mahdavi-Arab et al., 2007)���Źŵ�ƂƷƹĦººě

Irannejad et al. (2012b)��šřźŧř�����ƵŹŚºƈƗ�ŹŚºƸģ�ƾŞƳŚºū
�ơźŞŤºſř��Caiotropis procera (Willd.) R. Br���ƵźţŚºƃ��

ƲƄƿƹō�ƹ�ƵŹƺĜƬĩ��Thymus vulgaris L.���ƽŚƷźŤƯřŹŚě�ƽƹŹ
�żŞſ�ƽŹƺŤƫŚŝ�ƾĪƿĥƺƫƺǀŝC. carnea���ƾºſŹźŝ�ºƃŶ����ŪƿŚºŤƳ

�ƵŹŚƈƗ�ƶĩ�ŵřŵ�ƱŚƄƳţ�ƵŹƺĜƬĩŐ���ƽŚºưƳ�ƹ�ƺºƄƳ�źŝ�ƾƠƴƯ�źǀŧ
�ƪƯŚĩ�ƵźƄů�Śţ�ƮŴţ�Żř�����ƵŹŚºƈƗ�ŚºƯř�ŵŹřŶƳ�żŞſ�ƽŹƺŤƫŚŝ

Ƃǀŝ�ƵźţŚƃ���ƱŚºƄƳ�żŞſ�ƽŹƺŤƫŚŝ�ƽƹŹ�řŹ�ƾĭŶƳŹřŵŻŚŝ�Ʋƿźţ
ŵřŵ������ƵŹƺºĜƬĩ��ƵźţŚºƃ�ƾƷŚǀĭ�ƵŹŚƈƗ�ŹŚƸģ�źŧř�ƶƀƿŚƤƯ�Źŵ

�ŢººƟō�ƹŵ�Śººŝ�ƲººƄƿƹō�ƹ�ơźŞŤººſř��ƹ�ƲǀŤųřźººƿŵřŻō�Ƃººĩ
ƾě��ƾŤƀƿŻ�ƽŚƷźŤƯřŹŚě�źŝ�ƲƿŻƹźŤƯ�ƆŴƄƯ�ƶŞƴě�ĨƫŚŝŶǀƠſ

ŢƟō�ƹ�ƵźţŚƃ�ƵŹŚƈƗ�ƶĩ�Ŷƃ�ƾě�Ƃĩ��ƶºŝ�ƲƿŻƹźŤƯ���Ŝºǀţźţ
Ƃǀŝ�ţ�ƲƿźţŐ���īźºƯ�ƹ�źºưƗ�ƩƺºƏ�źŝ�řŹ�źǀŧ����ƪºůřźƯ�źºǀƯƹ

�ŶƳŹřŵ�ƵźƄů�Ʋƿř�ƾŤƀƿŻ�ƞƬŤŴƯ(Jafarbeigi et al., 2012)��
�ƂƷƹĦě�Źŵ��ŽŚſř�Ʋƿř�źŝ�źƋŚů�ƵźţŚƃ�ƾƿƹŹřŵ�ƵŚǀĭ�ƹŵ

ƁƹŹ�ƾƿřŹŚĩ�ƹ�Ŷƃ�śŚŴŤƳř�ƵŹƺĜƬĩ�ƹ��ƞƬŤŴƯ�ƽŚƷ�ƩźŤƴĩ
ŢƟō�ŵźŝŹŚĩ�ƪƯŚƃ�ĨƫŚŝŶǀƠſ�ƾě�Ƃĩ����ƵŹŚºƈƗ��ƲƿŻƹźºŤƯ

���ƶºưǀƳ�Ǝƿřźºƃ�Źŵ�żŞºſ�ƽŹƺŤƫŚŝ�ƹ�ƵŚǀĭ�ƹŵ�Ʋƿř��ƶºƗŹżƯ��ƽř
ƶūƺĭ�ƽƹŹ��ƾſŹźŝ�ƾĮƳźƟƿŵźĭŶ� 

��
ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ 

ƂƿŚƯŻō�ƭŚŬƳř�ƪŰƯ�ƹ�Ǝƿřźƃ��ŚºƷ������ƵŚºǀĭ�ƁŹƹźºě�Ƶƺǀºƃ�ƹ
ŢƟō�ƵźƄů�ƹ�ƱŚŝżǀƯ��

ƂƿŚƯŻō�ƶƳŚŴƬĭ�Źŵ�ŚƷ�řƽ���ƽŚºƯŵ�ŹŵÒ��t��çÒ���ƶºūŹŵ
ſŽƺǀƀƬ�ƾŞƀƳ�ŢŝƺƏŹ��Ò��t��Òå��ƹ�ŶƇŹŵƵŹƹŵ��ŹƺºƳƽ�
æÓ�ŢƗŚſ�ƾƿŚƴƃƹŹ�ƹ�í��ŢƗŚºſ��ƾĪƿŹŚºţ���Ŷºƃ� ƭŚºŬƳř��

ƪƯŚĩ�šřźƄů�Ơſǀţ�Źŵ�ƶŞƴě�ĨƫŚŝŶǀź��ƵŚƯÎÐÖÍ��ƶƗŹżƯ�Żř
�ƶºŝ��ºſƹǀĜººſř�ƶƬǀ�Ɩºưū�Źƺţřź�Źƹōƽ��ƹ�ŢºƸū�ŚººſŚƴƃƾƿ��ƹ

ŚƯŻō�ƶŝ�ƁŹƹźěƿ��ŶƳŶºƃ�ƪºƤŤƴƯ�ƵŚĮƄ����Żř�žºě�ŚºſŚƴƃ�ƾƿ
��ƶºƳƺĭB. tabaci�(Samih et al., 2006)�����ƪºƯŚĩ�šřźºƄů
Ɩưū�Źƹōƽ�ƶŝ�ƶƗŹżƯ�Żř�ƵŶƃ�Ƭĩ�ƭŚŬƳř�ŹƺƔƴƯǀſŹźŝ�ƶƾ�ŚƷƽ�

řƿƤŰţ�ƲǀƄƷƹĦě�ƶƳŚŴƬĭ�Źŵ�Ƣƾ��ƶºŝ����ƬºƇř�ƖºŞƴƯ�ƱřƺºƴƗƾ�
ƶŝ�Ŷƃ�Ƶŵřŵ�ƁŹƹźě�ƵƺŞƳř�šŹƺƇŶƳ��ƶŝ���ĭƺºƬū�ŹƺºƔƴƯǀźƽ�

ŚƯŻō�ŻřƿƷŚĮƄƾ�Ƙưū�ƱŶƃǀƵźƄů�Ţ����ƱŚŤºƀŝŚţ�ƪƈƟ�Źŵ
��ƶºƬůźƯ�Ŷƴģ�Źŵ���ƪºƯŚĩ�šřźºƄů��Ơºſǀ�ĨƫŚŝŶ�ƶºŝ���ƶƬǀºſƹ

ŹƺţřźǀĜſř�ƹŹ�Żřƽ�ƱřŶƬĭ�ŚƷƽ���ƶºŞƴě��Żř���ƾºƃŻƺƯō�ƶºƗŹżƯ
Ɩưū��ƽŹƹō�ƹŚſŚƴƃ�Żř�žěƾƿ�ƪųřŵ�žƠƣ��ŚºƷƽ��ƹŚºůƽ�
ƘưūǀƠſ�Ţǀ�ĨƫŚŝŶŚƷŹŻŚſƽ�ŶƳŶƃ����

ƶŞƴě�ƱŚƷŚǀĭ�ų�ƹǀ�ŹŚƶŝ�ƶĮƳ�ŹƺƔƴƯ��ƵźºƄů�ƖŞƴƯ�ƽŹřŵ�
ŶƳŶƃ�śŚŴŤƳř��ř�ºƿĭ�ƹŵ�Ʋ�ºǀ���źºſ�ŶºƃŹ�Śºŝ�ƵŚƿ��śŸºū�ƹ�Ɩ

ººŝǀƂ���źººſ�ŹřźƤŤººſř�ŜŞººſ��źººţƿ�ººƯ�ŢººƟō�Ɩƾ�ŶƳƺººƃ��
ƶūƺĭ�ƾĮƳźƟ���ƮƣŹŹƿ�ŶƳźĭƺ�żǀƳƶŝ��ŢƬƗ�Źŵ�ƵŵźŤƀĭ�ŢƄĩ
ƶƳŚŴƬĭ�ŚƷ��ƹ�īźºŝ�ƱŚưŤųŚſ��ŚºƷ��ŦºƗŚŝ�ƶºƧ�Ʊō�ƽ���ƪºƿŚưţ



ÎÏ                                                             ƱřŹŚƨưƷ�ƹ�ƾƠƿźƃ��ƵŹŚƈƗ�źŧř�ŶǀƠſ�ƽƹŹ�ƵźţŚƃ�ƹ�ƵŹƺĜƬĩ�ƾƫƺƳŚŤƯ�ƽŚƷ�ƶŞƴě�ĨƫŚŝ������

ƾƴƬĩ�ŹřźƤŤſř�ƹ�ƪǀĪƄţ�ƶŝ�ƵźƄů�ƾƯ��ŵƺƃ�ƶŝ�ƱřƺƴƗ�ĭ�ºǀƵŚ�
ŵŹƺƯ�Źŵ�ƵŵŚƠŤſř�ƂƿŚƯŻō�ŚƷ��ƩƺƏ�ŹŵƂƷƹĦě�Ŷƃ�ŢƄĩ���

��ƱŚƷŚǀĭ�ŢƄĩ�źŤƀŝƱřŶƬĭ���Ĩºƿ�ƽŚºƷ����ƝźºƈƯ�ŹŚºŝ
�źƐƣ�ƶŝ�ƾĪǀŤſǈěæÒ��ƕŚƠţŹř�ƹçå�ƾŤƳŚſ��źŤƯ�ŵƺŝ���Śºŝ�ƶºĩ

�ƵŵŚƯō�ħŚų�ŚĭŚŝ�żŞſ�Ţƃŵ�Ţĩźƃōţƶǀ���ƲƟ�ƹ�ƮƬƗ�ħŹŚě
ƽŹƹō��ÎÐÕÖ��ƵŶººƃ�źººě�ŶººƳŵƺŝ��ƱŚººƷŚǀĭ�ƶººǀƫƹř�ŢººƄĩ�
ƶūƺĭ�ĮƳźƟƾ��ŚŝŶƃ�ƭŚŬƳř�ŵŚƿŻ�Ʈĩřźţ���ƽŚƷŚƄƳÑ��Ð��ƾĭźŝ

�ƶƳřżų�ƪŰƯ�ŻřƶǀƸţ���ƱřŶƬĭ�źƷ�ƪųřŵ�ƹ�ƵŶƃ�ƶºſ��ŚºƄƳƽ�
ƶūƺĭ�Ŷƃ�ƪƤŤƴƯ�ƾĮƳźƟ��ƱřŶƬĭ�ƽŹŚǀŝō�Ƶƺǀƃ�ƶŝ�ŚƷ���ƾŤºſŵ

Ŷƃ�ƭŚŬƳř���ƶºţƺŝ�ŶƃŹ�ŵƺŞƸŝ�ƽřźŝ�����ƾƿřŸºƛ�ƩƺºƬŰƯ�Żř�ŚºƷ
N.P.K�Ŷƃ�ƵŵŚƠŤſř�ƽŹŚǀŝō�śō�Śŝ�ƵřźưƷ��ƶŝ����ƭŶºƗ�ŹƺºƔƴƯ

ƱřŶƬĭ�ƾĭŵƺƫō����ĨƫŚŝŶǀƠºſ�ŢǀƘưū�ƽŻŚſŚƷŹ�ƱŚƯŻ�Śţ�ŚƷ
��ƶºĮƳ�žºƠƣ�ƪųřŵ�ƱŚƷŚǀĭ��ŶƳŶºƃ�ƽŹřŵ���ƶºŝ�ř�ºƿ���ŹƺºƔƴƯ�Ʋ

ŵřŶƘţƽ�ƱřŶƬĭ�Żř�ŚƷƽ�ƶūƺĭ�ĮƳźƟƾ�žƠƣ�ƶŝ�ŚƷƾƿ�ŝř�Śŝ�ŵŚƘ
ÑÍ���ÒÍ���ÔÍ�ƶģŹŚě�Śŝ�ƶĩ��ŚºƷƽ�źů�ºƿ�ºƃƺě�źǀ��ƵŶºƃ�ƵŶ

ŶƳŵƺŝ��ŶƴŤƟŚƿ�ƩŚƤŤƳř�ŵřŶƘţ�ƹƽ�ƱřŶƬĭ�Żř�ŚƷƽ�ųǀ��Ƶŵƺºƫō�ŹŚ
�Ưǀƫƹř�ƱŚŝżǀƶ��Ơƃ�ƶŝǀƵź�ŚƷƽ�Ţưƀƣ�Źŵ�żƯźƣ�ƮƄģ��ŚºƷƽ�

ř�ƞƬŤŴƯƿžƠƣ�Ʋ��žě�ƪƯŚĩ�šřźƄů�Śţ�Ŷƃ�Ƶŵřŵ�Źřźƣ�ŚƷ
Ơƃ�Żř�ũƹźų�Żřǀƶŝ�Ƶź�īźŝ�ƶŝ�ŹƹźƯ�ŚƷƽ��ĭ�Ʊřƺºūǀ��ƱŚºƷŚ

ƶūƺĭ�ĮƳźƟƾ�ŶƳƺƃ�ƪƤŤƴƯ���ŢƟō�Ʈĩřźţ�ƂƿřżƟř�ƶŝ�ƶūƺţŚŝ
�Żř�žěƦƿ��ƾƫřƹŵ���ƱřŶºƬĭ�ƵŚºƯ�źƷ��ƪƀƳ�����Śºŝ�ƾºƬŞƣ�ƽŚºƷ
ƱřŶººƬĭ�ƾººƯ�ƲƿżĮƿŚººū�ŶººƿŶū�ƽŚººƷ�ŶƳŶººƃ��ƶººŝ��ŹƺººƔƴƯ

ƮƷ�Ʋſ�ŻŚſƽ�ĭ��ƪƯŚĩ�šřźƄůǀƶūƺĭ�ƱŚƷŚ�ĮƳźƟƾ�ƹŚůƽ�
ƠƃǀƵź�ŚƷƽ�žƠƣ�ƶŝ�żƯźƣ�ƮƄģ��ŚºƷƽ��ºƳŚĭřŶūŠ��ŹŚºƗƽ��Żř
Ơſǀŵźĭ�ƪƤŤƴƯ�ĨƫŚŝŶƿŶ���ŹŚºų�ƪƯŚĩ�šřźƄůũ���Żř�ƵŶºƃ
řƿƠƃ�ƲǀƵź��ŚƷ�ƶƳřŻƹŹƖưū�Źƹōƽ�ƾƯ�ŶƃŶƳ��ř�ºƿ��šřźºƄů�Ʋ

ƮƷ�Ʋſ��Ʈĩ��Żř�źţÏÑ�ƴſ�ƝǈŤųř�ƮƷ�Śŝ�ŢƗŚſƾ�ŶƴŤƃřŵ��
�Ʋººƿř�ŹŵĦººěƹƷƂ��ƂƿŚººƯŻō�ƽřźººŝ�ŻŚººǀƳ�ŵŹƺººƯ�ƱŚººƷŚǀĭ�

ŻƿŢƀ�Ŭƴſƾ��Śŝ��ŚºƄƳ�Żř�ƵŵŚƠŤºſř���ƹ��Żř�ƾºƄŴŝ�Śºƿ���ƶƣŚºſ
ƵŶƿźŝ��Ŷºƃş�Ʊō�����ĨǀƳƺěƹŹŶºǀƷ�Ǝƿřźºƃ�Źŵ�ŚºƷ���śō�ƪºųřŵ
źƐƤƯ���ƁŹƹźěŶƳŶƃ�Ƶŵřŵ��ŹƺƔƴƯ�ƲƿŶŝ��īźŝ��Ʊřƺū�ƽŚƷ
ņƾƳŚǀƯ�ƶţƺŝ��ƶºūƺĭ�ƽŚƷ������ŜºſŚƴƯ�ŶºƃŹ�ƽřŹřŵ�ƶºĩ�ƾºĮƳźƟ

ŶƳŵƺŝ��ƶŝ��ŸƠƴƯ�Żř�ƹ�ƵŶƃ�řŶū�ƶƣŚſ�ƽŚƸŤƳř�Żř�ƶƳřƺū�ƵřźưƷ
ƶǀŞƘţ�ņŹŵ�ƽƹŹ�ƵŶƃ�Ʊřƺǀƫ��ƽŚƷŤſǈěǀĪƾ����ƕŚºƠţŹř�ŚºŝÎÒ��ƹ

�ƶƳŚƷŵ�źƐƣÎÍ�ƾŤƳŚſ������ƶŤºƃřŸĭ�Ʊřƺºǀƫ�ƩƺºƬŰƯ�ƪºųřŵ�źŤƯ
ŶƳŶƃ��ƱřŶƬĭ���Śºŝ�ŚƷ��Ʊřƺºǀƫ�Żř�ƵŵŚƠŤºſř����ƽřŹřŵ�ƶŝŚºƄƯ�ƽŚºƷ

ƶŝ�ƽŹƺţ��������ƶºŞƫ�ƹŵ�ƹ�ƵŶºƃ�ƵŶƳŚºƃƺě�ƾƳřƺºǀƫ�žºƠƣ�ƱřƺºƴƗ
Ʊřƺǀƫ�ƶƄǀƃ�ŜƀģŹřƺƳ�Śŝ�ŚƷ�ƶŝ�ƽř����Ŷºƃ�ƪºƈŤƯ�ƮºƷ���ƽƹŹ

���ƹ�ƽźºǀĭŹřźƣ�ŢºƸū�ƾĪģƺºĩ�ŸƠƴƯ��ƾƿřƺƷ�Ţưƀƣ�ƩŚºƿ�
ƶƄǀƃ�Ŷƿŵźĭ�ƶǀŞƘţ�ƪƯŚĩ�šřźƄů�ƽŻŚſŚƷŹ�ƽřźŝ�ƽř����

��
ƵŹŚƈƗ�ƶǀƸţ�ƾƷŚǀĭ�ƽŚƷ��

ƂƷƹĦě�Ʋƿř�Źŵ��śŚŴŤƳř���ƵŹƺºĜƬĩ�ƹ�ƵźţŚºƃ�ƵŚǀĭ�ƹŵ�
������źºŧř�ƲŤºƃřŵ�źºŝ�ƾºƴŞƯ�ƞºƬŤŴƯ�ƖŝŚƴƯ�ƾſŹźŝ�ƶŝ�ƶūƺţŚŝ

ƵźƄů��ƾƄĩšŹƺƇ�ŢƟźĭ�(Mahdavi-Arab et al., 2007; 

Irannejad, 2009; Nabavi, 2009; Jafarbeigi et al., 2012)��
�Ʋƿř�����Źŵ�ƱŚŬƴºƀƟŹ�ƱŚŤºſźƸƃ�ƝřźºƏř�ƢƏŚºƴƯ�Żř�ƵŚǀĭ�ƹŵ
ƵŚƯ�Ɩưū�ŵřŵźų�ƹ�ŢƄƸŞƿŵŹř�ƽŚƷ�Ŷƃ�ƽŹƹōƳ�ŶƶƧ����īźºŝ

�ƪĭ�ƹ�ƶƄƿŹ��ƶƣŚſ�ŚƸƳō�ŵŹƺƯ�ƵŵŚƠŤſřŢƟźĭ�Źřźƣ���ƱŚƷŚǀĭ
Ɩưū�ƽŹƹō��ƵŶƃ���Ťºƀƃ�źºƐƤƯ�śō�Śŝƶ��ƵŶºƃ���ƽŚºƯŵ�Źŵ�ƹ

Ŷƿŵźĭ�ĨƄų�ŶǀƃŹƺų�ŹƺƳ�ƂŝŚţ�Żř�Źƹŵ��ơŚţřŶƳ���ŢƸū
ƵŹŚƈƗ�ƽźǀĭ��ƶƳƺưƳ��ŚºƷƽ��ƷŚºǀĭƾ��ĨºƄų��ƵŶºƃ��řŶºŤŝř���Śºŝ

Ŷƃ�Źŵƺě�ƾƣźŝ�śŚǀſōŶƳ��ƵŹŚƈƗ�ĭǀźƽ�ƶŝ�ų�ƁƹŹǀ�ƱŶƳŚƀ
ŢƟźĭ�ƭŚŬƳř��ŶŝƿŹƺƔƴƯ�Ʋ��èå�ŚƷŹŵƺě�Żř�ƭźĭƽ�ĭ�źƷǀ�ƵŚ

�Śŝèåå�ƯǀƬƾ�ƫǀ�ƩƺƳŚŤƯ�Żř�źŤíå���ƶºŝ�ŶºƇŹŵ���Ʃǈºů�ƱřƺºƴƗ��
ƃ�ƝƹźƓ�ƪųřŵǀƶƄ�řƽ�ŹƿŶƃ�ƶŤŴ����ĭƺºƬū�ŢºƸūǀźƽ��Żř

ŹƺƳ�ƂŝŚţ���Ʋƿř�ƝƹźƓƺƟ�Śŝƿƪ�ŚƷƽ�Ưƺƫōǀƴ�ºǀƯƺƾ��ºƃƺěǀ�ƵŶ
ŶƳŶƃ��ĭ�Źŵƺě�ƍƺƬŴƯǀƶŝ�Ʃǈů�ƹ�ƱŚƷŚ��šŶƯÑí���ŢƗŚºſ
ƹŹƽ�ƃǀ�ŢƗźſ�Śŝ�źĪæåå�ŵ�Źŵ�Źƹŵƣǀ�Ŷºƃ�Ƶŵřŵ�Źřźƣ�ƶƤ��

Ƹţ�ƵŹŚƈƗǀƶ�ƵŶƃ��ƶŝ�ſƹǀ�ƟŚºƇ�ŸƛŚĩ�ƶƬƾ��ĭ�ƶºƫŚƠţ�Żřǀ��ƱŚºƷŚ
ƶƬůźƯ�Źŵ�ƹ�Ŷƃ�řŶū����ǈºų�Źŵ�źǀƐƤţ�ƵŚĮŤſŵ�Ǝſƺţ��ŶƘŝ

�Źřƹŵ(rotary evaporator)��ƽŚƯŵ�ŹŵÑå���ŽƺǀºƀƬſ�ƶūŹŵ
�ŢƗźſ�ƹæåå�ƶŝ��Ŷƃ�ƒǀƬƜţ�ƶƤǀƣŵ�Źŵ�Źƹŵ�ƽŹƺƏ���Źŵ�ƶºĩ

ƶŝ�ƵŹŚƈƗ�ƾƿŚƸƳ�ƮŬů��Ʃǈů�ũřźŴŤſř�ƱŚƿŚě�Ưǀ�Ʊřż�ºƿ�Ĩ



ƵźƄů�ƲưŬƳř�ƶƯŚƳ���Ʊřźƿř�ƾſŚƴƃèé���æ���ÎÐîè������������������������������������������������������������������������������������������������������������������ÎÐ 

ƫƹř�ƮŬů�ƮƷŵǀŶǀſŹ�ƶ��žĜſ���Ʋƿř��ºƬƜţ�ƵŹŚºƈƗǀƒ���ƵŶºƃ
ŚƯŵ�Śŝ�Ʊƹō�ƪųřŵƽÑå�ſ�ƶūŹŵŽƺǀƀƬ���Śºţ�Ŷƃ�Ƶŵřŵ�Źřźƣ

ƣŚŝ�Ʃǈůƾ�ƵŹŚƈƗ�ƵŶƳŚƯ�ŵƺƃ�ũŹŚų�ǈƯŚĩ�ŚƷ��ƵŹŚƈƗ�ŚƷƽ�
ĨƄų�ƵŶƃ��Źŵ�ƶƄǀƃ�śŹŵ�ƽŚƷ��Ƶźºǀţ�Źřŵ����ƽƹŹ�ƶºĩ�ĬºƳŹ

Ʊō�ƵŹŚƈƗ�ŲƿŹŚţ�ƹ�ƵŚǀĭ�ƭŚƳ�ŚƷ������ŵƺºŝ�ƵŶºƿŵźĭ�ŢºŞŧ�ƽźǀĭ
�ƩŚĤŴƿ�ƪųřŵƶĮƳ�Ŷƃ�ƽŹřŵŶƳ�(Kesmati et al., 2006)�� 

ƵźººƄů��Ƃººĩƾººě�ƲƿŻƹźººŤƯ�(Chess 25% WP)�
(pymetrozine (selective feeding blocker))ŢųŚººſ���

Ţĩźƃ�Syngenta�ƂƿŚƯŻō�ƭŚŬƳř�ƽřźŝ���ŚºƷ��Ŷºƃ�śŚºŴŤƳř��
�ƲƿřƵźƄů�Ƃĩ������šŚºţŚŞƳ�ƒºƠů�ƱŚƯŻŚºſ�Ǝºſƺţ�Ʊřźƿř�Źŵ

ƱŚŤųŹŵ�ƹ�ƶŞƴě��ƽżǀƫŚū��ƽżŞſ�šŚƟō�ƾųźŝ�ƩźŤƴĩ�ƽřźŝ�
ƵŶƃ�ƶǀƇƺţ�ƵƺǀƯ�řŢſ���

��
ƵŹŚƈƗ�ŜſŚƴƯ�ŢƔƬƛ�ƲǀǀƘţ�ŢƟō�ƹ�ŚƷ�ƾŝŚŴŤƳř�Ƃĩ 

��řŶŤŝřĨƿ�ƂƿŚƯŻō�ƽźſ�ƾţŚƯŶƤƯ�ƽŚƷ�(bracketing)�
ŢƟźĭ�ƭŚŬƳř�ƶŞƴě�ĨƫŚŝŶǀƠſ�ƪƯŚĩ�šřźƄů�ƽƹŹ���Ʋƿř�Źŵ

�ƶƬůźƯ�ŢºƔƬƛ��ƽŚºƷ������ƹ�ƾƷŚºǀĭ�ƵŹŚºƈƗ�źºƷ�Żř�ƾºƠƬŤŴƯ
ŢƟō��Źŵ�Ƃĩƶſ�Ŷƃ�ƂƿŚƯŻō�ŹřźĪţ����Żř�ƂƿŚºƯŻō�Ʋƿř�Źŵ
Ʊřƺǀƫ��ƽŚƷƶŝ�ƾĪǀŤſǈě�ƽŚƷŶůřƹ�ƱřƺƴƗ�ŚƯŻōƿƄƾ��ƵŵŚƠŤſř
ŵźĭººƿŶ��ŹŚººưǀţ�ƽřźººŝ��ƁƹŹ�Żř�ƪººƯŚĩ�šřźººƄů�Ʊŵźººĩ
ƶƏƺƛ�Źƹ�ƽŻŚſ�īźŝ�(leaf dip test)�Źŵ�ŢƟō�Ƃĩ��ƵŵŚƠŤſř�ŚƷ

�ƹ�śō�ƹ�ŶƃƯƩƺƳŚŤ��îî���ƶŝ��ƱřƺƴƗ��ƵŵŚƠŤºſř�ŵŹƺƯ�ŶƷŚƃ
Źřźƣ�ĭŢƟź���ƽŚƷŚƄƳÑ�Ï�ƶūƺĭ�ƾĭźŝ�ƾĮƳźƟ��ƹ�śŚŴŤƳř

ƹźƟ�Żř�ŶƘŝ�ŢƟō�Źŵ�Ʊŵźŝ�Ƃĩ��ƶºŝ�ŚƷ���šŶºƯ�Ūƴºě���Źŵ�ƶºǀƳŚŧ
Ʊřƺǀƫ�ƪųřŵ���Ŷºƃ�Ƶŵřŵ�Źřźºƣ�ŚƷ����ŵřŶºƘţçå����ƪºƯŚĩ�ƵźºƄů

ƮƷ�Ʈĩ�ƶĩ�ĨƫŚŝŶǀƠſ�Ʋſ���Żř�źºţçÑ����ƱŚºƃźưƗ�Żř�ŢƗŚºſ
ƶŝ�šřźƄů�ƁŹƹźě�ƖŞƴƯ�Żř�ŵƺŝ�ƶŤƃŸĭ����Śºŝ�ƾƟŵŚºƈţ�ŹƺƏ

�ŹƺţřźǀĜſřƖưū�Źƹōƽ�ƶƄǀƃ�ƩŚƿƹ�Żř�ƵŵŚƠŤſř�Śŝ�ƹ�ƵŶƃ��ƽř
�ƶŝŻř�ƾƯřŹōņŹŵ�Źŵ�ŵƺūƺƯ�ƶĤƿŹŵ�ƢƿźƏ����ƎǀºŰƯ�ƶºŝ�žƠƣ

ŶƳŶƃ�ƵŶƳŚĪţ�Ʊō�ƪųřŵ��īźƯ�Ưƹǀ��Żř�ŶºƘŝ�ƪƯŚĩ�šřźƄů�ź
ŢƃŸĭ�ìç�ŢƗŚſ�ƶŞſŚŰƯ�ŵźĭƿŶ���ƶŞſŚŰƯ�šŚƠƬţ�ŶƇŹŵ

�����Ŷºƃ�ŭǈºƇř�šƺºŝř�ƩƺºƯźƟ�ƢŞƏ�ƹ(Abbott, 1925)����Śºŝ

ƶŝ�ŪƿŚŤƳ�Żř�ƵŵŚƠŤſř�ƂƿŚƯŻō�Żř�ƵŶƯō�Ţſŵ����ƾţŚƯŶºƤƯ�ƽŚƷ
ŢººƔƬƛ��ƿŚººƯŻō�ƭŚººŬƳř�ƽřźººŝ�ŻŚººǀƳ�ŵŹƺººƯ�ƽŚººƷƂ�ƽŚººƷ�
ŢƀƿŻ�ŶǀƠſ�ƪƯŚĩ�šřźƄů�ƽƹŹ�ƾŬƴſ�ĨƫŚŝ���ƲǀºǀƘţ�ƶŞƴě
Ŷƃ��ŤƔƬƛƾ�Ƃǀŝ�ƶĩ��Żř�źţçÒ���ŵźºĩ�ŵŚºŬƿř�šŚƠƬţ�ŶƇŹŵ��
ƶŝ�ƲǀƿŚě�ƱřƺƴƗ��ƹ�ƲƿźţŤƔƬƛƾ��ŵƹŶů�ƶĩìÒ��šŚƠƬţ�ŶƇŹŵ

ŵźĩ�ŵŚŬƿř��ƶŝ��ƲƿźţǇŚŝ�ƱřƺƴƗ�ŢºƔƬƛ�����ƭŚºŬƳř�ƽřźºŝ�źŧŒºƯ
ƂƿŚƯŻō�Ŷƃ�śŚŴŤƳř�ƾƬƇř�ƽŚƷ��ŢƔƬƛ�ŚƷƽ�Ʊō�Ʋǀŝ��żǀƳ�ŚƷ

ƶŝ�ƾưŤƿŹŚĮƫ�ƶƬƇŚƟ�Źŵ�ŶƯō�Ţſŵ���ƂƿŚºƯŻō����ƾƬºƇř�ƽŚºƷ
ƵźƄů�ƽřźŝ��ƾºě�Ƃĩ��ƲƿŻƹźºŤƯ��Śºŝ��Ūƴºě���ŢºƔƬƛåÓè�å��

åîè�å��æèí�å��çåè�å�ƹ�è�å���ƵŹƺĜƬĩ�ŚŝŪƴě��ŢƔƬƛÑå��
ÒÓ��Ò�ìì��æåí�ƹ�æÒå���ƹƵźţŚƃ�Śŝ�Ūƴě��ŢƔƬƛæå��æÓ��
Ò�çÓ��Ñè�ƹ�ìå��ǀƯ�Ŝƀů�źŝƬƾ����ƾºƬǀƯ�źºŝ�ƭźºĭ���źºŤǀƫ�Źŵ

ƟŵŚƈţ�ƪƯŚĩ�ŭźƏ�ŜƫŚƣƾ�ŹřźĪţ�Ūƴě�Śŝ�Ŷƃ�ƭŚŬƳř� 

��
�ƾſŹźŝƁƹŹ�źŧř�źŝ�ƩźŤƴĩ�ƽŚƷ�ŢƟō�ŢǀƘưū��

�ŚƯŻō�Ŷººůřƹ�źººƷƿººƄƾ��ººƀƠƣ�ƪƯŚººƃƾ���ŵŚººƘŝř�ƶººŝ� �
ÓÍ���ÑÍ���ÔÍ�ŤƳŚſƾ����žƠƣ�źƷ�ƪųřŵ�ƶĩ�ŵƺŝ�źŤƯ�Ƃºƃ�

�ƕŚƠţŹř�ƶŝ�ƱřŶƬĭÏÍ��źƐƣ�ƹÎÒ�ŤƳŚſƾ��źºŤƯ������Śºŝ�ƵŶºƃ�źºě
ŵŚƯō�ħŚųş�ŢƟźĭ�Źřźƣ�ŚĭŚŝ��ƹŚů�ƱřŶƬĭ�źƷƽ�ƶſ�ŚƄƳƽ�

ƶūƺĭ�ĮƳźƟƾ��ƶƬůźƯ�ŹŵÓ��Ò�ĭźŝƾ�ŵƺŝ��ƶŝ�ř�ŹƺƔƴƯƿ��ŵŚºŬ
ƘưūǀŤƾ�Ơſ�ƞƬŤŴƯ�ƪůřźƯ�ŻřǀƹŹ�ĨƫŚŝŶƽ�ĭǀ��źºƷ�ƱŚƷŚ

���ƶºŝ�ƶºƬůźƯ�ƶºſ�Źŵ��žƠƣ�����ŻƹŹ�Ūƴºě�ƪºƇřƺƟÎÍ���ŢºƠū
�ƵŵŚƯ�ƹ�źƳ�ƪƯŚĩ�ƵźƄů��ŻŚºſŚƷŹ�žºƠƣ�źƷ�ƪųřŵƽ��Ŷºƃ��

ƶŝ�řƿƲ�ţźţǀŜ��ÐÍ�ŤƀŴƳ�Żř�žě�ŻƹŹǀŻŚſŚƷŹ�Ʋƽ��šřźƄů
ưƷ��žƠƣ�źƷ�ƪųřŵŠ�ŶƃŹ�ƪůřźƯƽ�ƹŹ�ŢƟōƽ�ĭǀ��ƱŚºƷŚ

Ưǀŵ�ƱŚŝżƿƯ�ƵŶƾ�Ŷƃ����
ŚƯŻōƿƟŵŚƈţ�ƪƯŚĩ�ŭźƏ�ŜƫŚƣ�Źŵ�Ƃƾ��ŚŝƂƃ�ţǀ�ŹŚư
�ƪƯŚƃ�Î��ŢƟō��ºě�Ƃĩƾ��ŻƹźºŤƯƿ��Ʋ�Ï���ĭ�ƵŹŚºƈƗ�ºǀƷŚƾ�

��ƵŹƺĜƬĩ�Ð��ĭ�ƵŹŚƈƗǀƷŚƾ����ƵźţŚºƃ�Ñ����ŶƷŚºƃ���ƂºƃŚě
ƹŹ�śōƽ�ĭǀƱŚƷŚ����Ò���ŶƷŚƃ�śō�ƂƃŚě�ƱƹŶŝ���ƹ�Ó��
ŹƺŤƫŚŝƽ�żŞſ��ƹ��ƶºſ����ƭŚºŬƳř�ŹřźºĪţ�Ŷºƃ���řźºŝƽ���ƂºƃŚě
ŢƟō����ŢºƔƬƛ�Śºŝ�ƵŹŚºƈƗ�ƹ�Ƃĩ��ŚºƷƽ��ƶºŝ����Żř�ƵŶºƯō�Ţºſŵ



ÎÑ                                                             ƱřŹŚƨưƷ�ƹ�ƾƠƿźƃ��ƵŹŚƈƗ�źŧř�ŶǀƠſ�ƽƹŹ�ƵźţŚƃ�ƹ�ƵŹƺĜƬĩ�ƾƫƺƳŚŤƯ�ƽŚƷ�ƶŞƴě�ĨƫŚŝ������

ŚƯŻōƿƂ�ŚƷƽ�Żƿ�Ţºƀ��Ŭƴºſƾ���Żř�ºƿ�Ʈºſ�Ĩ���Ťºſŵ�ƁŚºěƾ�
ĮƳŚųƾ��ƮŬů�ƶŝƿƫ�Ĩǀ��Ŷºƃ�ƵŵŚƠŤºſř�źŤ����ƫŚºĩ�ŢºƸūǀƵźŞ�

Ʈſ�Ʊŵźĩ�ĭ��ƁŚěǀ�ƱŚƷŚƿ�Ĩ��ƹŚºů�ƱřŶºƬĭƽ���ŚºƄƳ�ƶºſƽ�
ƶūƺĭ��ºĮƳźƟƾ���ŚºŝÎÍÍ�Ưǀ�ºƬƾ�ƫǀ�ņśō�źºŤ���Ʈºſ�ƪºųřŵ���ƁŚºě

ƶŝ�ƶƳƺĭ�řƽ��ƶĩƿǇ�ĨƿƹŹ�śō�ƶƽ�īźŝ�ŮƐſ��ŶƳŚƃƺĜŝ�řŹ�ŚƷ
īźŝ�ŮƐſ�ƹ�ľǈƯŚĩ�ŚƷ�ųǀśō��ŵƺƃ�ž�ƃŚěƾ�Ŷƃ��žĜſ��

ƝźƈƯ�śō�ŹřŶƤƯ�ƵŻřŶƳř�ƵŶƃ�ĭǀźƽ�ŝ�ƹƶ�řƿƲ�ţźţǀƯ�Ŝ�ºǀ�Ʊřż
Ƴ�ŵŹƺƯ�ƩƺƬŰƯǀřźŝ�ŻŚƽ�Ʈſ�ƃŚěƾ���ŹřźºĪţ�źƷ�ƹ�ƱřŶƬĭ�źƷ
�ƆŴººƄƯººƿŵźĭ�Ŷ(Ahmadzadeh & Hatami, 2003; 

 Mahdavi-Arab et al., 2007)��ţ�Źŵǀśō�ŹŚººư�ººƃŚěƾ��Żř� �
�śō���ƩƺƳŚŤƯ�Ƹţ�Źŵ�ƵŵŚƠŤſř�ŵŹƺƯ�Ʃǈů�ºǀ�ŢºƔƬƛ�ƶ��ŚºƷ��

Ŷƃ�ƵŵŚƠŤſř��ƶŝ�ĭƺƬū�ŹƺƔƴƯǀźƽ�ƶŝŚū�Żř�Śūƾƿ��Ʈſ�šřŹŷ
ƹŹƽ�ĭǀŚſ�ƱŚƷŚƿţ�źǀƮſ�ƱŚƯŻ�Źŵ�ŚƷŹŚư�ƃŚěƾ����žºƠƣ�źƷ

ĪǀŤſǈě�Ƃƃƺě�Żřƾ��Źŵƶŝ�žƠƣ�źƷ�ƝřźƏř����ƖƳŚºƯ�ƱřƺºƴƗ
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Table 1. Lethal effects of extracts of Fumaria parviflora and Teucrium polium, as well as pymetrozin on adults of 
Bemisia tabaci. 

 
2 95% FL (mg/ml) LC50 (mg/ml) Slope (SE) n Treatment 

0.870 0.100-0.136 0.118a 2.258 (0.358) 100 Pymetrozin 
1.007 70.073-97.166 82.629c 2.549 (0.482) 100 Kalpure Extract 
2.472 14.503-32.294 23.002b 1.803 (0.314) 100 Shatare Extract 

 FL = Fiducial limits 
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Table 2. Population density of Bemisia tabaci in different developmental stages. 
 

Developmental 
stage  

Population density (number insects / leaf) (Mean ± SE)1��

Control Water spray Chrysoperla 
carnea2 release 

Fumaria 
parviflora3 extract 

Teucrium 
polium4 extract 

Pymetrozin5 

Egg 34.86 ± 3.82 a 26.18 ± 2.75 ab 19.30 ± 5.35 b 21.86 ± 2.94 b 19.37 ± 2.37 b 17.97 ± 2.24 b 

Nymph 24.06 ± 2.60 ab 25.65 ± 3.12 a 16.94 ± 6.35 abc 15.63 ± 2.57 bc 11.32 ± 1.34 c 12.42 ± 1.64 c 

Pupa 2.24 ± 0.37 a 1.81 ± 0.33 a 1.11 ± 0.34 a 1.57 ± 0.27 a 1.12 ± 0.21 a 1.36 ± 0.26 a 

Total immature 
stages 

61.17 ± 5.85 a 53.65 ± 4.79 ab 37.36 ± 9.94 bc 39.07 ± 4.45 bc 31.81 ± 3.15 c 31.76 ± 3.48 c 

Total nymphal 
stages 

26.31 ± 2.81 ab 27.47 ± 3.22 a 18.05 ± 6.41 bc 17.21 ± 2.65 bc 12.44 ± 1.40 c 13.78 ± 1.71 c 

 1 Means within a row followed by the same letters are not significantly different (Duncan's test, P > 0.05). 2 (1: 5) (predator: prey); 3 23.002 mg/ml;  
 4 82.629 mg/ml; 5 0.118 mg/ml. 

 
ƶŝ�ŢŞƀƳ�ƮƷ��Ƙưū�źŝǀƵŹƺě�Ţ�ŚƷƽ�Ƙưū�ƹ�ŢƟōǀ�ƵŹƹŵ�Ţ

ººěǀººƴƘƯ�ƙƺººƬŝ�Żř�Ƃƾ�ººƫƹ�ŵƺººŞƳ�Źřŵƾ��ƹ�ƵŹƺººĜƬĩ�ƵŹŚººƈƗ
ěƾ�ŻƹźŤƯƿŝ�Ƶƹźĭ�Źŵ�ƲǀƂ�źţƿƲ��ţ�ƹ�ƵźţŚƃ�ƵŹŚƈƗ�ƹǀ�ŹŚư

ŹƺŤƫŚŝƽ�Śū�ŹŵƿŚě�ƵŚĮǀƿƲ�źţƽ�řŵ�ŹřźƣƴŤƃŶ����ŹƺºųŹŵ�ƶŤĪƳ
ř�ƁźĮƳƿƴƶƨ�Ƙưū�źŝ�ƵŹƺĜƬĩ�ƵŹŚƈƗ�źŧřǀƵŹƺě�Ţ��źŧř�Żř�ŚƷ

ŢƟō�ƶŝ�Ƃĩ�ƶƳƺĭ�řƽ�ƛǀƴƘƯźƾ�ŝ�ŹřŵǀƂ��źţŵƺŝ��řźŝƽ��źŤƯřŹŚě
��ƚƫŚºŝŚƳ�ƪºůřźƯ�ƪĩ�ƕƺưŬƯ���ŢºƟō���ºě�Ƃºĩƾ��ŻƹźºŤƯƿ�ƹ�Ʋ
ŝ�Ƶƹźĭ�Źŵ�ƵŹƺĜƬĩ�ƵŹŚƈƗǀƂ�źţƿƲ��ŹƺŤƫŚŝ�ƹƽ���ƵŹŚºƈƗ�ƹ

Śě�Ƶƹźĭ�Źŵ�ƵźţŚƃǀƿƲ��ºƴƘƯ�ƝǈŤųř�Śŝ�ƹ�źţƾ���ŶƷŚºƃ�Żř�Źřŵ
ŶƴŤƟźĭ�Źřźƣ��ŤƳŚƿ�ƱŚƄƳ�ŪƾƯ��ŶºƷŵ����ƵŹŚºƈƗ�źºŧř�ƶºĩ���ƹ�ŚºƷ

�ƲưƃŵŢƟō�ƶŝ�ŢŞƀƳ�ƾƘǀŞƏ���ƪºůřźƯ�ŢǀƘưū�ƽƹŹ�Ƃĩ
ƾƴƘƯ�ƚƫŚŝŚƳ�Ʋƿř�ƹ�ŢƀǀƳ�Źřŵ�ƵźƄů�ŵřƺƯ�Ƴ�Ƃĩǀ�ƱƺĤưƷ�ż

ŢƟō��ŚºƳřƺţ�Ƃĩƾƿ��Ƙưū�ƂƷŚºĩ�ºǀ�ƵŹƺºě�Ţ���ŶºƳŹřŵ�řŹ�ŚºƷ��
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Ơƃǀĭźƾ�řŹŚĩ�šƹŚƠţƾƿ�ţǀ��ºƴƘƯ�ŚºƷŹŚưƾ��ŵƺºŞƳ�Źřŵ���ŚºŤƳƿ�Ū
ŚƤƯƿƯ�ƶƀǀĮƳŚǀřŹŚĩ�Ʋƾƿ�ţǀŚƷŹŚưƽ�ƹŹ�ƞƬŤŴƯƽ�Ƙưūǀ�Ţ

Ż�ƞƬŤŴƯ�ƪůřźƯƿŤƀƾ�ƠſǀƩƹŶū�Źŵ�ƶŞƴě�ĨƫŚŝŶ�è��ƵŶƯō
Ţſř����Ʋºƿř�ŽŚſřźŝ�ŚºŤƳƿŪ��ţǀ�ŚºƷŹŚưƽ�����ƵźţŚºƃ�ƵŹŚºƈƗ

ěƾ�ŻƹźŤƯƿţ�ƶŝ�ŢŞƀƳ�ƵŹƺĜƬĩ�ƹ�ƲǀŹƺŤƫŚŝ�ŵźŝŹŚĩ�ŹŚưƽ��żŞſ
ƹŹƽ��ĭŹƺºě��ƮŴţ�ƶƬůźƯƾ�����ĭŹƺºě�ƪºůřźƯ�ƕƺºưŬƯƾ��ƹ

ƶŝ�ƚƫŚŝŚƳ�ƪůřźƯ�ƕƺưŬƯ�ƶƳƺĭ�řƽ�ƴƘƯƾ���ƮºƷ�ƶŝ�ŢŞƀƳ�ƹ�Źřŵ
ţƹŚƠţƾ�ŤƃřŶƳŶƴ��řźŝŚƴŝƿƲ��ƵŹŚƈƗ�ŹƺŤƫŚŝ�ŵźŝŹŚĩ�ƹ�ŚƷƽ�Ƴǀ�ż

ŢƟō�ŶƴƳŚưƷ�řŹŚĩ�Ƃĩƾƿ�ŞſŚƴƯƾ�Ťƃřŵ�Ŷƴř�Źŵ�ƹ�ºƿƯ�Ʋ�ºǀ�ƱŚ
ƵŹŚƈƗ�ŝ�ƵźţŚƃǀƂ�źţƿřŹŚĩ�Ʋƾƿ�ŵřŵ�ƱŚƄƳ�řŹ��ƂƷƹĦě�ŚƷƽ�

Kambou & Guissou (2011)��Źŵ�Żř�ƵŵŚƠŤººſř�Śººŝ�ƶººƐŝřŹ
ƵŹŚƈƗ�ŚƷƽ�ĭǀƹŵř�ƱŚƷŚƿƶ�řƽ��ºſǀŞŬƳŻ��ź�ºǀ���ŵŹŻ�ƪºƠƬƟ��ƪ

ſ�ƪƠƬƟ��żƯźƣ�ƪƠƬƟǀŹŚŬţ�Ʊƺţƺţ�ƹ�ƵŚƽ�Ƴǀ��ƶºĩ�ŵřŵ�ƱŚƄƳ�ż
Ƙưū�ƂƷŚĩǀƠſ�Ţǀ�ƵŹŚºƈƗ�ŵźŝŹŚĩ�źŧř�Źŵ�ƶŞƴě�ĨƫŚŝŶ���ŚºƷ
ƴƘƯ�šƹŚƠţƾ�Źřŵƽ�ţ�ŚŝǀŢƟō�ŹŚư�źŤƯŚŤƫŵ�Ƃĩƿ�ŶƴŤºƃřŶƳ�Ʋ��
ƾººſŹźŝ�Źŵ�ƽŚººƷ�Legaspi et al. (1996)��ŻŚººſŚƷŹƽ�

ŚººƷƹŹǇƽ�ŹƺŤƫŚººŝ�ƭƹŵ�Ʋººſƽ��żŞººſC. rufilabris�ƹŹƽ�
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���Ơºſ�ƶºŝ�Ƶŵƺºƫō�Ƶżŝźųǀ��ƵźºƤƳ�īźºŝ�ĨƫŚŝŶ�řƽ��řźºƃ�Źŵƿ�Ǝ
Ƴǀƶư�ƶƗŹżƯ�řƽ�žƠƣ�ƪųřŵ���ƂƷŚĩèÒ�ŶƇŹŵƽ�Ƙưū�ºǀ�Ţ

��Ţºƃřŵ�ŶƷŚºƃ�ƶŝ�ŢŞƀƳ� řŹ�ŢƟō���ŚƯŻō�ƶºƘƫŚƐƯƿ�ƷŚĮºƄƾ�
Senior & McEwen (2001)��Śººŝ�ƍŚººŞţŹř�Źŵ��ŢººǀƫŚƘƟ

źĭŹŚĪƃƽ�ŹƺŤƫŚŝƽ�ƹŹ�żŞſƽ�Ơſǀ���ƱŚºƄƳ�ƶºƳŚŴƬĭ�ĨƫŚŝŶ
ŵřŵ�ƶƧ��ƶģźĭřŸƜţƿƯŚưţ�Żř�ƶƾ�ŶƃŹ�ƪůřźƯƽ�Ơſǀ�ĨƫŚŝŶ

ŢƟźĭ�šŹƺƇ��ºƷ�ŚƯřǀ�Ģ�ºƿƹŹǇ�Żř�Ĩ��ŚºƷƽ��ŹƺŤƫŚºŝƽ���ƶºŝ
Ơƃ�ƶƬůźƯǀĭźƾ�ƳſźǀŶƳŶ����ƲǀƴĤưƷƵŹƺě�Żř�ŚƷƽ��Ʃƹř�Ʋſ

ƠſǀƯ�ƶŝ�ĨƫŚŝŶǀŝ�ƱřżǀƂ�źţƽ�ŸƜţƿŶƃ�ƶ����
�ƂƷƹĦººě�ŪƿŚººŤƳ�źººƋŚů�ŵřŵ�ƱŚººƄƳ�ƶººƧ�ƾƿřŹŚººĩ

ƵŹŚƈƗ��ŢºƟō�Śŝ�ƾƷŚǀĭ�ƽŚƷ������Ʋºƿř�Źŵ�ƵŵŚƠŤºſř�ŵŹƺºƯ�Ƃºĩ
�ƶǀƬƗ�ƢǀƤŰţƠſǀĨƫŚŝŶ�ƶŞƴě�����ƹ�ŵŹřŵ�Źřźºƣ�ŮƐºſ�Ĩºƿ�Źŵ

ƵŶƷŚººƄƯ�ƪǀººƀƳŚŤě�ƶººŝ�ƶººūƺţŚŝ���šŚººŞǀĩźţ�Ʋººƿř�Żř�ƵŶººƃ
ƾſŹźŝ�ƶƴǀƯŻ�źƿŚſ�Źŵ�ƾƬǀưĪţ�ƽŚƷ��Ʋƿř�ƾƴƿżĮƿŚū�ƽřźŝ�ŚƷ

ƶŝ�šŚŞǀĩźţ�ŢƟō�ƽŚū�Ƃĩ�ƶǀūƺţ�ƾƿŚǀưǀƃ�ƽŚƷ�Ţſř�źƿŸě��
ƲƿřŹŵ�ŚǀƯƱ�������ƝźºƈƯ�ƹ�Ŷºǀƫƺţ�ŢºǀƤƟƺƯ�ƶºĩ�ƕƺƋƺƯ�Ʋƿř
ŢƟō�Ƃĩ��ŢºǀƫƺŝŚŤƯ�Żř�ŢųŚƴƃ�ƭżƬŤƀƯ�ƾƘǀŞƏ�ƽŚƷ���ƽŚºƷ

ƽĥƺƫƺƴĪţ�ƶƘſƺţ��ƾƷŚǀĭ�Ƃǀŝ�żŤƴſ�ƽřźŝ�ŶƿŶū�ƽŚƷ���źºţ
�řŹŚºĩ�ƹ�ŚƿřżƯ�Żř�ƱřŻŹƹŚƄĩ�ƾƷŚĭō��ŻŚǀƳ�ŵŹƺƯ�šŚŞǀĩźţƿ�ƾ

ŢƟō�Ƃĩ�ţ�ƽřźŝ�ƖƳřƺƯ�ƖƟŹ�ƹ�ŶƿŶū�ƽŚƷŐ��ŵŹƺºƯ�ƵŚǀĭ�ƲǀƯ
ŵŹƺƯ�ƾŤƀƿŚŝ�żǀƳ��Ţſř�ŻŚǀƳ��ŵźºǀĭ�Źřźƣ�ƶūƺţ���ƲǀºƴĤưƷ��

�ŵźĩ�ƁƺƯřźƟ�ŶƿŚŞƳ�ƶƧ���ƭƺưºſ�Śºŝ�ƶƀƿŚƤƯ�Źŵ�ƾƘǀŞƏ�ŵřƺƯ
ƾƿŚǀưǀƃ�ƽřŹřŵ�ŢƿŵƹŶŰƯ�ƽŚƷ�ŶƴŤƀƷ�ƾƇŚų��ƵŹŚƈƗ��ƽŚƷ
ƶŝ�ƾƷŚǀĭ�ŢƿżƯ�ƲŤƃřŵ�ƮƛŹ��ƱřƹřźºƟ�ƵƺƤƫŚŝ�ƽŚƷ����ƶºƬưūŻř

ĨǀƳŚĭŹř�ƽŻŹƹŚƄĩ�šŚǀƬưƗ�Śŝ�ƽŹŚĭŻŚſ���ƅřƺų�ƽřŹřŵ
ƵŚǀĭ�ƶƳ�ŪƿŚŤƳ�ƹ�ƽŻƺſ��ƱřŶƴģ�ƣ�ƹ�ŢºųřƺƴĪƿ���ŵŚºưŤƗř�ƪºŝŚ

ŶƴŤƀƷ��ŚŝơƺƟ�ŜţřźƯ�ƶŝ�ƶūƺţ��ƾƘǀŞƏ�šŚŞǀĩźţ�Śƿ�ƭƺưſ��
ƶŝ�ŶƿŚŞƳ�ƃŚŝ�ƱŚƷŚǀĭ�Żř�ŢƓŚƠů�ƽřźŝ�ƽźǀƀĩř�ƶƫżƴƯƴŶ���ŚƯř

ƶŝ�ƭƺưſ�Ʋƿř�ƵĦƿƹ�ƵŚĮƿŚū�ƾŝ�ŵřƺƯ�ƱřƺƴƗ���ƱŚƀƳř�ƽřźŝ�źƐų
Ʊƺų�šŚƳřƺǀů�ŢƀǀƳƺĭŚŤƳō��ƭźĭ���ŢºƀƿŻ�ƎǀºŰƯ�ƹ�ŚƷ���ƹ

ƶŝ��ƱřƺƴƗ�ŵřƺƯ�����Żř�ƾƘǀºſƹ�ƞºǀƏ�ƽřźºŝ�źºƐųźě��ƹ�šŚºƟō
ƱĥƺţŚě�ŚƷ��ƶƯŚƳźŝ�ŜƫŚƣ�Źŵ������ƹ�šŚºƟō�ƾºƤǀƠƬţ�ƩźºŤƴĩ�ƽŚºƷ
Ţſŵ�����Ŷºƿŵźţ�ƪºŝŚƣźǀƛ�ŹřŶºƿŚě�ƽŻŹƹŚƄĩ�ƝřŶƷř�ƶŝ�ƾŝŚƿ
�Ţſř(Hasanzadeh, 2005)���

ƲǀĮƳŚǀƯ�ƶƀƿŚƤƯ����ĨƫŚŝŶǀƠºſ�ŢºǀƘưū�ƽŚƷ�ƶºŞƴě��Źŵ
�ŵřŵ�ƱŚƄƳ�ƞƬŤŴƯ�ƽŚƷŹŚưǀţ�ƶƧƽŚƷźŤƯřŹŚě�ŵŹƺƯ�Źŵ��ƮŴţ

ƵźǀƠƃ�ƹ�����ƽŹƺŤƫŚºŝ�ƽŻŚºſŚƷŹ�ŹŚưǀţ�Źŵ�ŢƟō�ŢǀƘưū��Śºŝ
�ŚƷŹŚưǀţ�źƿŚſƾƴƘƯ�šƹŚƠţ�řŶƳ�ƽŹřŵŹŵ��ƲǀƴĤưƷ���ŵŹƺƯ�Źŵ

ƶƬůźƯ�ŢǀƘưū�ƽŚƷźŤƯřŹŚě�ƾĭŹƺě���ƚƫŚŝŚƳ�ƪůřźƯ�ƕƺưŬƯ
ƾĭŹƺě�ƪůřźƯ�ƕƺưŬƯ�ƹ���ƵŹŚƈƗ�ŹŚưǀţ�Śŝ�ƽŹƺŤƫŚŝ�ŹŚưǀţ

ŢƟźĭ�Źřźƣ�Ƶƹźĭ�Ĩƿ�Źŵ�ƵźţŚƃ���ƪůřźƯ�ŵŹƺƯ�Źŵ�ƞƬŤŴƯ
ŻƿŤƀƾ�ƠſǀĨƫŚŝŶ��ƶŞƴě�ŹƺŤƫŚŝƽ�źƤţ�ƩźŤƴĩ�ƶŝ�ŹŵŚƣƿŞƾ�Òå�

ŶƇŹŵƽ�Ƙưūǀ�ţƹŚºƠŤƯ�ƪƯřƺƗ�ƶĩ�ŵƺŝ�ŢƟō�Ţƾ���ƭŶºƗ�Źŵ
řŹŚĩƾƿ�ŹƺŤƫŚŝƽ�Ơſ�ƩźŤƴĩ�Źŵǀ�ĨƫŚŝŶƶŞƴě�ŚƤƯ�Źŵƿ���Śºŝ�ƶºƀ
ŢƟō�ƵŹŚƈƗ�ƹ�Ƃĩ�ŚƷƽ�ĭǀƷŚƾ��ºƯƾ�Ƴřƺţ�ºƴ�ºƯ�ŶŒ�ºƃŚŝ�źŧƴŶ��
ƶŝ�ƬĩŹƺƏƾ����źĭŹŚĪºƃ�ƂƷŚºĩƽ��ŹƺŤƫŚºŝƽ���Ţºſř�ƲºĪưƯ�
ŤƯŐƠƬŤŴƯ�ƪƯřƺƗ�Żř�źŧƾ��ŻŚºſŚƷŹ�ŢŞƀƳ�ƹ�ƁƹŹ�Ʊƺģƽ�

��ĥƺºƫƺƟźƯ��ŹŚĪºƃ�ƶŝ�źĭŹŚĪƃƽ��ĭ�ƕƺºƳ�ƹ�ºǀƵŚ�Ưǀ���ƱŚºŝżƹ
��

ƩƹŶūÐ��řŹŚĩƿƁƹŹ�İ�Ƙưū�ƂƷŚĩ�Źŵ�ƩźŤƴĩ�ƞƬŤŴƯ�įŚƷǀ�ŢBemisia tabaci���
Table 3. Efficacy of different control methods on population decrease of�Bemisia tabaci. 
 

Developmental stage  
Population decrease (Mean ± SE) (%)1 

Chrysoperla carnea2 
release 

Fumaria parviflora3 
extract 

Teucrium polium4 
extract Pymetrozin5 

Egg 66.12 ± 14.43 a 86.91 ± 0.70 b 83.51 ± 1.74 b 84.29 ± 1.70 b 

Nymph 61.19 ± 10.82 a 81.39 ± 0.85 b 79.68 ± 1.47 b 78.05 ± 3.03 b 

Total immature stages 58.16 ± 13.9 a 82.76 ± 1.04 b 77.31 ± 2.95 b 78.12 ± 2.75 b 

Total nymphal stages 67.43 ± 8.88 a 83.01 ± 0.80 b 81.07 ± 1.56 b 79.00 ± 3.13 b 

 1 Means within a row followed by the same letters are not significantly different (Duncan's test, P > 0.05). 2 (1: 5) (predator: prey); 3 23.002 mg/ml;  
 4 82.629 mg/ml; 5 0.118 mg/ml. 

��
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Ư�ƎƿřźƃŰǀƎ��ƶŝ�ƵĦƿƹ�ŶƃŚŝ�ŹƺƳ�ƹ�ŚƯŵ��ƴĤưƷǀƲ���řŹŚºĩƾƿ�
ƶƬůźƯ�ƶŝ�źĭŹŚĪƃ�ƽ�ŻƿŤƀƾ��ŻŚſŚƷŹƽ�Ŷƃş�ĭŹŚĪƃź�Ƴ�ºǀ�ż

ĮŤººƀŝƾ�ŵŹřŵ�(Ahmadzadeh & Hatami, 2003, 2005)��
ŚƷƹŹǇƽ�ŹƺŤƫŚŝƽ�ŚƳřƺţ�ƮŴţ�ƶƬůźƯ�ƶŝ�ŢŞƀƳƾƿ��źţǇŚºŝƽ�

Źřŵ�ŢƟō�ƩźŤƴĩ�ŹŵŶƳ�źƠţ�ƭŶƗ�ƶĩƿƮŴţ�Ų�ƮƷ��ŚƷ��Źřƺºųƽ�
ŞƏǀƘƾ�ŚƷƹŹǇƽ��ƲſƿŹƺŤƫŚŝ�Ĩƽ�źƠţ�Żř�žěƿƮŴţ�Ų���ŚºƷ
ţ�ƹŐųǀƶŝ�ŢƟō�ƩźŤƴĩ�Źŵ�ź�ƫŵǀƳ�ƪǀźĜſ�ƶŝ�ŻŚƃ�ƽ��ƱŚºƯŻ�ƱŶ

�ƭŻǇřźŝƽ�ſŹǀ��ƶºƬůźƯ�ƶºŝ�ƱŶ��ºƯŒ�źĭŹŚĪºƃ�źŧ�ƽ�ƿ�ºƴƘƾ�
�ŚºƷƹŹǇƽ�ƭƺººſ�ƹ�ƭƹŵ�Ʋººſ��ººƯ�ƪººƯřƺƗ�ƶººƬưūŻřŒ�Źŵ�źŧ

řŹŚĩƾƿ�ŚƷƹŹǇ�źţǇŚŝƽ�ŹƺŤƫŚŝƽ�����Ţºſř�ƮºŴţ�ƶºŝ�ŢŞºƀƳ��

řŚººŝƿƲ�ŵƺººūƹ��ŻŚººſŚƷŹƽ�ƶººŝ�ƮººŴţ�ƫŵººǀƪººƤƳ�ƹ�ƪººưů�ƪ��
ƶĮƳ�Źřŵƽ�ƱŚſō�żƷ�ƹ�źţƿƮĩ�ƶƴ�ƫƺţ�Źŵ�źţǀ��ºŝ�ƵƺºŞƳř�ŶǀƂ���źºţ

Ư�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯƾ�ĭǀŵź�(Rafiei Karahrudi & Hatami, 

2003)���ŚºŤƳ�ƶŝ�ƶūƺţŚŝƿ�ƶºŝ�Ū���ƵŶºƯō�Ţºſŵ��Ƴ�ºǀņŻŚ��ºſŹźŝƾ�
ƀƳŚŤěǀƁƹŹ�ƪ�ŚƷƽ�ƠƬţ�ƩźŤƴĩ�Źŵ�ƞƬŤŴƯǀƤƾ��Ơºſǀ�ĨƫŚŝŶ

ƾƯ�ŽŚƀůř�ƶŞƴě�ŵƺƃ���ŪƿŚŤƳ��ƲǀƴĤưƷ�ƵŹŚƈƗ�ƾƿřŹŚĩ�ƽŚƷ�
ĭººǀƷŚƾ��ƵźţŚººƃ�ƹ�ƵŹƺººĜƬĩººƯƾ�ƶººƯŶƤƯ�ŶººƳřƺţ�řƽ�řźººŝƽ�

ſŹźŝƾ�ŚƷƽ�ŝǀƂ��źţ�ƲƿřƵŹŚƈƗ���ƶºŝ�ŚºƷ���Śºū�ƱřƺºƴƗƿżĮƿ�Ʋ
ƃ�ƭƺưſǀưǀŚƾƿ�řźƃ�ŹŵƿŞƏ�ƎǀƘƾ�ŶƃŚŝ���

��
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