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Abstract 
Greenhouse whitefly, Trialeurodes vaporariorum (Westwood), is an important pest of greenhouse 

throughout the world that causes serious damage on agricultural products. In this research, some biological 
parameters of the pest were studied in four cucumber cultivars (Royal Sluis, Soltan, Negin and Vida) at two 
heights (60 and 90 cm) in a greenhouse at 19-26 °C and 80% � 5 RH. The developmental time of all immature 
stages were 27.49 ± 0.34, 28.23 ± 0.3, 26.63 ± 0.24 and 27.44 ± 0.3 days, in all cultivars, respectively, but it was 
slightly longer at the height of 90 cm compared to 60 cm (28.65 ± 0.24 vs. 26.43 ± 0.14 days, respectively). The 
preimaginal mortality percent ranged from 4 to 7% in different treatments, although this difference was not 
significant. Female longevities were 27.9 ± 0.67, 21.35 ± 0.34, 26.71 ± 0.6 and 22 ± 0.46 days in the cultivars, 
respectively (P < 0.01). It was also averaged as 23.29 ± 0.4 and 26.4 ± 0.66 days at both heights. The number of 
eggs / female were 203.82 ± 4.89, 132.26 ± 3.57, 210.68 ± 5.31 and 162.79 ± 5.15 in different cultivars with an 
average of 167.66 ± 5.68 and 187.98 ± 4.75 in 90 and 60 cm (P < 0.01). The sex ratio showed no significance 
among the cultivars at all heights.  
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��
ƶƯŶƤƯ��

ĨƫŚŝŶǀƠſ�ƶŤſřŹ�ƶŝ�ƢƬƘŤƯ�ŚƷ��HemipteraƶŤſřŹźƿŻ����
SternorrhynchaƵŵřƺƳŚººųǇŚŝ����Aleyrodoidea�ƵŵřƺƳŚººų�ƹ��

Aleyrodidae��ƾºƯ����ŶƴºƃŚŝ(Martin et al., 2000)����Żř�ƾºĪƿ

�ƹ�ƾºººŤƴƿŻ��ƽżǀƫŚºººū�šǇƺºººƈŰƯ�Ŷºººǀƫƺţ�šǈĪºººƄƯ
ƾƠǀƇ��ƶºƳŚŴƬĭ�Źŵ�šŚū��ŚºƷ�������ŶºƴƳŚƯ�ƾºưƸƯ�šŚºƟō�ƕƺǀºƃ

ƶºººƳŚŴƬĭ�ĨƫŚŝŶǀƠºººſ��Trialeurodes vaporariorum 

(Westwood)�����Ůºƃźţ��ƾƷŚºǀĭ�Ƶźǀƃ�Żř�ƶƿŸƜţ�Śŝ�ƶĩ�Ţſř

mailto:hlotfalizadeh@gmail.com
mailto:hlotfalizadeh@gmail.com


ÒÑ������������������������ƱřŹŚƨưƷ�ƹ�ƵŵřŻŶưŰƯřŻźǀƯ��ƽŚƷźŤƯřŹŚě�ƾŤƀƿŻ�ƶƳŚŴƬĭ�ĨƫŚŝŶǀƠſ��Trialeurodes vaporariorum (Hem.: Aleyrodidae)�������

ƽŹŚưǀŝ�ƩŚƤŤƳř�ƹ�ĨƬƀƗ������ƂƷŚºĩ�ŦºƗŚŝ�ƾºſƹźƿƹ�ƽŚºƷ
���ƾººƯ�ƱŚººƷŚǀĭ�Ʋººƿř�ŵźººĪƬưƗ�ŹřŶººƤƯ�ƹ�ŢººǀƠǀĩ��ŶƳƺººƃ� �

(van Lenteren & Woest, 1988; Prabhaker et al., 1998;
� 

Senior & McEwen, 1998)� �Ʋǀºƫƹř�ƽřźŝ�ŢƟō�Ʋƿř���Źŵ�ŹŚºŝ
�ƩŚſæíÒÓ��ƩŚſ�Źŵ�Ʊō�Żř�žě�ƹ�ƱŚŤƀƬĮƳř�Źŵæíìå��Źŵ

��ƂƿřŶºǀě�ƹ�ŌřŶŞƯ�ƾƫƹ�Ŷƃ�ƵŶƷŚƄƯ�ŚĪƿźƯō�ƵŶŰŤƯ�šǇŚƿř
ƿřƺŤſř�ƢƏŚƴƯ�Ʊō�ƾºƯ�ƾ���ŶºƃŚŝ(Fahim et al., 2012)����Ʋºƿř

�ƶŝ�ƵźƄůíÓå��Żř�ƾƷŚǀĭ�ƶƳƺĭÑÓî���ƹ�žƴºūæçæ���Ƶźºǀţ
ƾƯ�ƶƬưů���Ŷºƴĩ(Xu, 1994)����šŚºƈŴƄƯ�ŢºƀƿŻ��ƾºſŚƴƃ�

Ŷƴģ�ŶƴƳŚưƷ�ƽŵŚƿŻ�ƾƬƀƳ�������Ɩǀºſƹ�ƾƳŚºŝżǀƯ�ƞºǀƏ��Ʊŵƺºŝ
ŚƯŵ�ƪưŰţ��ǇŚŝ�źǀŨĪţ�ŢƗźſ��šźūŚƸƯ�ƾƿŚƳřƺţ���ǇŚŝ�ƽŚƷ

Žƹźƿƹ�ƩŚƤŤƳř�ƾƿŚƳřƺţ����ƶºŝ�ŢƯƹŚƤƯ�ƲƿƺĪţ�ƹ�ƾƷŚǀĭ�ƽŚƷ
ƵźƄů��Ƃĩ�������ƶºūřƺƯ�ƪĪºƄƯ�Śºŝ�řŹ�ŢºƟō�Ʋƿř�ŢƿźƿŶƯ��ŚƷ

�Ţſř�ƶŤųŚſ(Gerling & Mayer, 1996)���ƪůřźƯ�ŹřźƤŤſř
������Źŵ�ƶºƿŸƜţ�ƭŶºƗ��īźºŝ�ƲƿźºƿŻ�ŮƐºſ�Źŵ�ŢƟō�ƞƬŤŴƯ
�ƞƬŤŴƯ�ƪůřźƯ�ƽƹŹ�ƾƯƺƯ�ƶƿǇ�ŵƺūƹ��ƭƺƿŹŚěƺě�ƶƬůźƯ

řŹřŵ�ƹ�īźŝ�ŮƐſ�ƽƹŹ�ƱřƹřźƟ�ĨƬƀƗ�ŵŚŬƿř��ŢƟō��Ʊŵƺŝ
æç��ŚţæÑ�ƭŶƗ�ŦƗŚŝ��ƩŚſ�Źŵ�ƪƀƳ����ƹ�ƭƺưºſ�ƾƟŚĩ�źǀŧŐţ

Ţſř�ƵŶƃ�šŚƟō�Żř�Ƶƹźĭ�Ʋƿř�šŹŚƀų�ƂƿřżƟř����ƵŵŚƠŤºſř
ƵźƄů�Żř�Ƃĩ���ŢºǀƤƟƺƯ�ŢºƟō�ŢǀƘưū�ƪƿŶƘţ�Źŵ�ŚƷ���żºǀƯō

ƵŵƺŞƳ��Ţſř�(Sorensen et al., 1990)�����ƲǀºƴĤưƷ���źºƔƳ�ƶºŝ
ƾƯ��ŶſŹ�Żř�ƾƨƿ�ŵźŝŹŚƧ�ƶƧƁƹŹ��ƽŚƷ��ƹ�ƾƿŚǀưǀºƃ�ƩźŤƴĩ

ƶŝ�Ĩƿĥƺƫƺǀŝ�Śƿ�ƾƿŚƸƴţ��ƵřŹ��ºƯ�ƂƷŚĩ�ƽřźŝ�ƾƬƯŚĩ�ƪůŒ�źŧ
�ŢƟō�Ʋƿř�ŢǀƘưūŶƃŚŞƳ�ŻŚǀƳ�ƹ���Ţºſř���Śºŝ�ƁƹŹ�ƹŵ�Ʋºƿř

ƁƹŹ�źƿŚſ�ƫźŤƴĩ�ƽŚƷƾ����źĮƿŶºĪƿ�Śºŝ�Śƿ�ƹ�ƢºǀƠƬţ��ŶƳƺºƃ�� �
& Bellows, 1996) Driesche(van ���

����ƶºƳŚŴƬĭ�ĨƫŚŝŶǀƠºſ�ƾŤºƀƿŻ�šŚǀƇƺƈų�ƶƴǀƯŻ�Źŵ
ƱŚŝżǀƯ�ƽƹŹ��ţŚºƘƫŚƐƯ�ƞƬŤŴƯ�ƽŚƷƾ��ƭŚºŬƳř��ƵŶºƃ��Ţºſř�� �

(van Lenteren et al., 1996; De Vis & van Lenteren,
� 

2002; Campos et al., 2003; Manzano & van Lenteren,
� 

2009)����Ʊřźƿř�ŹŵŹŵ�Śŝ�ƶƐŝřŹ��šŚǀºƇƺƈų��ƾŤºƀƿŻ���Ʋºƿř
ŢƟō�ƽƹŹ�ƭŚƣŹř�ƞƬŤŴƯ�ŹŚǀų�ƱƺƴƧŚţ�ƶƘƫŚƐƯ�ƽř�šŹƺƇ�

ƶŤƟźĮƳ�Ţſř��ŢƀƿŻ�ƾſŚƴƃ�T. vaporariorum�ƹŹƽ��ƭŚƣŹř
ŝƺƫ�ƞºººƬŤŴƯºººǀŚ��Phaseolus vulgaris L.��ƺºººſ�ƹƿŚ��� �

Glycine max L.����ƎºſƺţCampos et al. (2003)���ŵŹƺºƯ
ŚƤƯƿŢƟźĭ�Źřźƣ�ƶƀ��ưƷǀƲ��ŹƺƏźŤƯřŹŚě�ŚƷƽ���ƾŤºƀƿŻ��Ʋºƿř
ŢƟō��ŰƯ�Ǝƿřźºƃ�Źŵǀ�ºƐƾ��ƹŹ�ƞºƬŤŴƯƽ��ŝƺƫ�ƮºƣŹ�ƹŵ�ºǀ�Ś
ſŹźŝƾ���źŤƯřŹŚºě�ƹ�Ŷºƃ��ŚºƷƽ�ƵŹƹŵ���ĭŶºƳŻƾ�Ʊō����ŹƺºŞƳŻ�Śºŝ

��ŶºǀƿƺŤƿŻřŹŚěAmitus fuscipennis MacGown & Nebeker�
�ƶƀƿŚƤƯŶƃ�(Manzano & van Lenteren, 2009)���

Ư�ŹŵƐ���ƶŝŚºƄƯ�ƾţŚƘƫŚ�ƮºŴţ�����ƽŚºƤŝ�ƹ�ŶºƃŹ��ƽŹřŸºĭ
ƶŞƴě�ĨƬƀƗ��Bemisia tabaci (Gennadius)���ƹ�Śƿƺſ�ƽƹŹ

��Ǝºſƺţ�Śºǀŝƺƫ�Mansaray & Sundufu (2009)���Ǝƿřźºƃ�Źŵ
ƾƷŚĮƄƿŚƯŻō��ŵŹƺƯƾſŹźŝ�ŢƟźĭ�Źřźƣ���ƪưƗ�ƶŝ�šŚƘƫŚƐƯ

ƹŹ�ƵŶƯōƽ��ŵřŵ�ƱŚƄƳ�ƶŞƴě�ĨƬƀƗ�ƶƧưƷř�ŵƺūƹ�Śŝǀ�Ʋſ�Ţ
ĭ�īźŝǀƯ�ƵŚǀř��ƱŚŝżƿţ�ŢŰţ�ƪƯŚƗ�ƲŐŧǀ�Źřźƣ�īźŝ�ƕŚƠţŹř�ź

Ưƾ�ĭǀ�ŵź�ƹřƿ�ƕŚƠţŹř�ŢƟō�ƲÓå��ŤƳŚºſƾ��źºŤƯƽ��ūźºţ�řŹǀ�Ů
Ưƾ�ŶƷŵ�(Liu & Stansly, 1995)��ŝǀ�ĥƺºƫƺƽ����ƶºŞƴě�ĨƬºƀƗ
ƹŹƽ��ƮƣŹ�ƶſ�ƱŚŬƳŵŚŝ��źºƈƣƽ�ƳŚƸƠºƇř��ƾ��ƹInerash���ƹ
ĭǀƯ�ƱŚƷŚǀřźƃ�Źŵ�ƞƬŤŴƯ�ƱŚŝżƿŚƯŻō�ƎƿƷŚĮƄƾ��żǀƳƎſƺţ� �

Fekrat & Shishehbor (2005, 2007)�ſŹźŝ�ŵŹƺƯƾ�ŢƟźĭ���
�ƽƹŹ�ƕŚƠţŹř�ƹ�ƾƷŚǀĭ�ƮƣŹ�źǀŧŐţ��źƋŚů�ƂƷƹĦě�Źŵ

ŹƺŤĩŚƟ���������ƙƺºƬŝ�Żř�Ƃǀºě�ŶºƃŹ�ƵŹƹŵ�ƩƺºƏ�ƪºǀŞƣ�Żř�ƾƿŚºƷ
īźƯ���������ƱřżºǀƯ��ƲǀƜƫŚºŝ�źºưƗ�ƩƺºƏ��ƙƺºƬŝ�Żř�Ƃǀºě�źºǀƯƹ
ƮŴţ��ƽŹřŸºĭ�ƹ��ŢŞºƀƳ��ƾºƀƴū�T. vaporariorum��ŵŹƺºƯ�

ƾſŹźŝ�Źřźƣ�Ţſř�ƶŤƟźĭ���
��

ŵřƺƯ�ƹ�ƁƹŹ�ŚƷ��
ƂƿŚƯŻō�ŚƷ�����ƶºƳŚŴƬĭ�ŹŚºǀų�ƮºƣŹ�ŹŚºƸģ�ƽƹŹ���ƶºŝ�ƽř

ƭŚƳ�žƿƺƬſř�ƩŚƿƹŹ�ƽŚƷ�(Royal Sluis)��ƹ�ƲǀºĮƳ��ƱŚƐƬſ��
�ƕŚƠţŹř�ƹŵ�Źŵ�řŶƿƹÓå��ƹîå�ƾŤƳŚſ�ƶţƺŝ�ƽźŤƯ���ŹŚºǀų�ƽŚƷ
��šŹřźºů�ƶūŹŵ�ŹŵçÓ�æî�����ŢºŝƺƏŹ��ŽƺǀºƀƬſ�ƶºūŹŵ

�ƾŞƀƳÒ�t�íå��ƶƳŚŴƬĭ�Ǝƿřźƃ�Źŵ�ŢƟźĭ�ƭŚŬƳř�ƽř���ŹƹŸŝ
ƱřŶƬĭ�Źŵ��ƮŬů�Śŝ�ƾƿŚƷæå�źŤǀƫ��Śŝ�ĨǀƳƺěƹŹŶǀƷ�ƁƹŹ�ƶŝ



ƵźƄů�ƲưŬƳř�ƶƯŚƳ���Ʊřźƿř�ƾſŚƴƃèé���é���ÎÐîè������������������������������������������������������������������������������������������������������������������ÒÒ 

�Żř�ƪĪƄŤƯ�ƾĩŚųÓå���Ţǀƫźě�ŶƇŹŵèå��Ţǀěƺĩƺĩ�ŶƇŹŵ
�ƹæå��ŶƳŶºƃ�ƶŤƃŚĩ�ƶſŚƯ�ŶƇŹŵ������Żř�ŶºƘŝ�ƽŹŚºǀŝō�Ʋǀºƫƹř

ũŹŚų�ƶĜƫ�ƱŶƃ�ħŚų�Żř�ŚƷ���Żř�ŶƘŝ�ŻƹŹ�ƶſ�ƽŹŚǀŝō�ƲǀƯƹŵ
Ʊō���żǀƳ�ŢŝƺƳ�ƹŵīźŝ�ƲǀƯƺſ�ŹƺƸƓ�Żř���īźºŝ�ƲǀưƄƃ�Śţ�

Ʊō�Żř�žě�ƹ���ƹƪĭ�ƱŚƯŻ�Śţ��ƾºƷŵ����ŢºŝƺƳ�ƹŵ��ƽŹŚºǀŝō�Źŵ
ŻƹŹ�ƶººŝ��ƵřźººưƷ�ŵƺººĩNPK�Ŷººƃ�ƭŚººŬƳř��ƪººŞƣ�Żř�ƕƹźººƃ�

ƂƿŚººƯŻō���ƶººţƺŝ�ƽƹŹ�Żř�ƶººƳŚŴƬĭ�ƦƫŚŝŶǀƠººſ�ƾººƴƬƧ��ŚººƷ
ƶūƺĭ��śŚƴŝ�źƸƃ�Źŵ�ƾĮƳźƟ�ƱŚŬƿŚŝŹŷō��ƾƣźƃ��Ŷƃ�ƶǀƸţ��

ƶƳƺưƳ�ƾƿŚſŚƴƃ�����ŢºƟźĭ�ƭŚºŬƳř�ƭƺºſ�ƵŶºƳŹŚĮƳ�Ǝſƺţ�ŚƷ��
Ƶŵƺƫō�ƽřźŝ�ƽŻŚſ��ŤǀƘưū�Żřƾ�ƶūƺĭ�ƶţƺŝ�ƽƹŹ�ƶĩ�ƾĮƳźƟ�

��ƮƣŹSuper chief���ƪƀƳ�ƶſ�šŶƯ�ƶŝƆƫŚų���ƵŶºƃ�ƽŻŚſ
��ŵƺŝŶƃ�ƵŵŚƠŤſř���ŹƺºƔƴƯ�ƲƿŶŝ���žºƠƣ����ƶºţƺŝ�ƽƹŹ�ƾƿŚºƷ
ƶūƺĭ�ƾĮƳźƟ��ŜƈƳƹ�Ʊō�źưƗ�ƩƺƏ�ƶĩ�ƾƜƫŚŝ�šřźƄů��ŚƷ
Ƃǀŝ��Żř�źţÑí��Ƶŵƺºƫō�ƽřźŝ��ŵƺŝ�ŢƗŚſ���ƽŻŚºſ���ƪºųřŵ�ƶºŝ
Ʊō�ŶƳŶƃ�ƽŻŚſŚƷŹ�ŚƷ���
��

ƽŚƷźŤƯřŹŚě�ŵŹƺƯ�ƾſŹźŝ��
ƵŹƹŵ�ŶƃŹ�ƮŴţ�ŚƷ���řźŝƽ�ƘţǀǀƮŴţ�ƺưƳ�ƹ�ŶƃŹ�ƵŹƹŵ�Ʋ���ŚƷ
ƠººſǀĨƫŚŝŶ�ŚººƷƽ�Ɩººưū�Źƹōƽ��ƵŶººƃƹŹ�Żřƽ�īźººŝ�ŚººƷƽ�

ƶūƺĭ�ĮƳźƟƾ���ƣŵ�Ūƴºě�šŶºƯ�ƶŝǀ��źƟ�ƪºųřŵ�ƶºƤ�ºƿ��Źřźºƣ�Źż
ŝ�Śţ�ŶƴŤƟźĭƾ�ŶƳƺƃ�žů��Ơſ�žĜſǀĨƫŚŝŶ��ƶºŝ�ŚƷ���šŹƺºƇ

žƠƣ�ƶŝ�ŢƠū�ŚƷƽ�ĭźŝƾ�řŵƿƵź�řƽ�����źºƐƣ�ƶºŝ�ƪĪºƃæå��ƹ
�ƕŚƠţŹřƦƿ�ŤƳŚſƾ��ƶĩ�źŤƯ��ŵŶºƗ�ƹŵ�ŵřŶƘţ�ƶŝ�Źŵ��Żř�ƦºƿźƷ

ǇŚŝ�ƕŚƠţŹř�ƹŵƾƿ��îå�ŤƳŚſƾ�źŤƯ��Śě�ƹǀƿƴƾ��Óå�ŤƳŚſƾ�źŤƯ��
ŶƳŵƺŝ�ƵŶƃ�ŜƈƳ���ƩŚƤŤƳřƿŶƴŤƟŚ��žƠƣ����źƷŚºƓ�Żř�ŶºƘŝ�ŚºƷ�

īźŝ�ƱŶƃ�ŚƷƽ�ƿ�ƮƷŵŻřƹŵ�ƹ�ƮƷŵŻŚƽŹƺƏ��īźºŝ�ƶŝ��ŚºƷƽ�
ųǀƠſ�ƶĩ�ŶƳŶƃ�ƪƈŤƯ�ŹŚǀŶ�ĨƫŚŝ�Ż�ŮƐſ�Śŝ�ŚƷƿźƿ��īźºŝ�Ʋ

ŶƴƃŚŝ�ŽŚưţ�Źŵ���ŢƃŸĭ�Żř�žěçÑ��ŢƗŚºſ����šřźºƄů
��žºƠƣ�ƪººųřŵ�Żř�ƪºƯŚĩ��ŶƳŶºƃ�ƶŤººƃřŵźŝ�ŚººƷ���ŚººŝººſŹźŝƾ�

īźŝ�ŚƷƽ��ƹŚºůƽ����ƶŤºƃřŸĭ�ƮºŴţ�šŚŬŤºſŵ���ƹŵ�Źŵ�ƵŶºƃ
ǇŚŝ�ƕŚƠţŹřƾƿ�Śě�ƹǀƿƴƾ���źƷ�ƪųřŵ�ƮŴţ�ƶŤſŵ�Żř�ƮŴţ�Ūƴě
ŝ�žƠƣƶ�ƟŵŚƈţ�ŹƺƏƾ�Ƥŝ�ƹ�śŚŴŤƳř�ºǀ�ƶºŝ�ƶ��ºſƹǀ��ƱŻƺºſ�ƶƬ

ŶƳŶƃ�ƝŸů��ƮŴţ�Ż�ŻƹŹ�źƷ�ŚƷƿŝ�źǀſŹźŝ�źƬĩƺƴƾ��ƱŚƯŻ�ƹ
źƠţƿƮŴţ�Ų�ƶŝ�Ŷƃ�ŢŞŧ�ŚƷ�řƿƲ�ţźţǀŜ����ƵŹƹŵ�ƩƺºƏ�ƾºƴǀƴū�
ƶŝ�ŶƯō�Ţſŵ���
��

ƩƺƏ�ƵŹƹŵ�ƾĭŹƺě�ƹ��ƾĭźǀƠƃ��ƭŹŚƸģ�ƲſƾĭŹƺě�����ƩƺƏ
��ŵřŶººƘţ�ƾŝŚººƀů�ƲǀĮƳŚººǀƯ��ƾĭŹƺººě�ƽŚººưƳ�ƹ�ƺººƄƳ�ƵŹƹŵ

ƵŹƺě�ƶĩ�Ţſř�ƾƿŚƷŻƹŹ�������ƶºŝ�ƱŶǀºſŹ�Śºţ�źºƔƳ�ŵŹƺºƯ�ƽŚƷ
ƾƯ�źſ�ŢƄě�ƙƺƬŝ�ƶƬůźƯ�ŶƳŹřŸĭ��ƮŴţ�ŲƿźƠţ�Żř�žě���ŚºƷ

źƤŤƀƯ�ƹ�ƵŹƺě�ƱŶƃ�ƶƄƤƳ��īźŝ�ƽƹŹ�Źŵ�Ʃƹř�Ʋſ�ƽŚƷ��ƽř
�ŹřźƤŤſř�ƪŰƯ�Żř��Ʋºƿř�ƵŹƺºě������ƹ�Ŷºƃ�ƶºǀƸţ�īźºŝ�ƽƹŹ�ŚºƷ

�ŽŚſřźŝƱō�ƵŹƹŵ�ƩƺƏ���ƾĭźǀƠºƃ�ƹ�ƾĭŹƺě�ƞƬŤŴƯ�ƽŚƷ
�Żř�ĨƿźƷƵŹƺě��ŚºƷƽ��Ʃƹř�Ʋºſ���Ŷºƃ�ƩŚºŞƳŵ�����Ʋºſ�Ʋǀºƫƹř

ƮŴţ�ŲƿźƠţ�Żř�ŶƘŝ�ƾĭŹƺě��Ŷºƃ�ŻŚƛō�ŚƷ�����ƶºƬůźƯ�Ʋºƿř�Źŵ
ƵŹƺě��ŚƷ��Śºě�ƽřŹřŵƹ������Ţưºƀƣ�ƶºŝ�Ţºĩźů�ƶºŝ�ŹŵŚºƣ���ƽŚºƷ

ŶƳŵƺŝ�īźŝ�ƞƬŤŴƯ���Śţ�ƶºƨƴƿř������Ƶźǀºƃ�ƱŶºǀĪƯ�ƶºŝ�ƢºƟƺƯ
ŶƳŶƃ�ƾƷŚǀĭ����ě�Ʊŵřŵ�Ţºſŵ�Żř�Śºŝ�ƾĭŹƺě�ƭƹŵ�Ʋſ���ŚºƷŚ

Ţſƺě�īŹżŝ�ƹ�ƽŻřŶƳř�Ŷƃ�ŻŚƛō�ƱŶŝ�ƵŻřŶƳř�ƱŶƃ���ƕƹźƃ
�ƭƺſ�Ʋſŝ�żǀƳŢſƺě�Ĩƿ�Ś�īŹżŝ�ƹ�źĮƿŵ�ƽŻřŶƳř�źţ��ƱŶƃ

�ƭƹŵ�Ʋſ�ƶŝ�ŢŞƀƳ�ƱŶŝ�ƵŻřŶƳř�ŵƺºŝ�ƵřźưƷ�����ƶºƬůźƯ�ŻŚºƛō
ƵŹƺě�ŹƺƸƓ�Śŝ�ƾĭźǀƠƃ��ƲǀǀƘţ�żƯźƣ�ƮƄģ�ƽŚƷŶƃ���ƶƬƇŚƟ

ƵŹƺě�ŹƺƸƓ�Ʋǀŝ����ƚƫŚºŝ�šřźºƄů�ũƹźų�ƹ�żƯźƣ�ƮƄģ�ƽŚƷ
ƶŝ��ƶŞſŚŰƯ�ƹ�ƲǀǀƘţ�ƾĭźǀƠƃ�ƵŹƹŵ�ƩƺƏ�ƱřƺƴƗŶƃ���
��

īźƯ�źǀƯƹ�Ƃǀě�Żř�ƙƺƬŝ�������ƶºŝ�ƍƺºŝźƯ�ƂƿŚºƯŻō�ƭŚŬƳř�ƾƏ
��ƮººŴţ�ƱřżººǀƯ��ƙƺººƬŝ�Żř�Ƃǀººě�ŶººƃŹ�ƵŹƹŵ�ƩƺººƏ��ƽŚººƷ

ŲƿźƠţ�ƵŹƺě�ŵřŶƘţ�ƲǀƴĤưƷ�ƹ�ƵŶƄƳ�ƵźǀƠƃ�ƹ�ŚƷ��Żř�ƶĩ�ƾƿŚƷ
�īźºƯ�ŶƇŹŵ�ƹ�ŢƃřŵŵŚƿ��ŶƴŤƟŹ�Ʋǀŝ�����ƪºůřźƯ�Ʋºƿř�źºǀƯƹ

ƶŝ�ƽŶƃŹ��ƶŞſŚŰƯ�ĨǀĪƠţŶƃ���
��
ƩƺƏ�źưƗ�šřźƄů��ƚƫŚŝ�ƱřżǀƯ��ƮºŴţ�ƹ��ŢŞºƀƳ��ƾºƀƴū���

������ƵŵŚºƯ�ƹ�źºƳ�ŵřźºƟř��ƚƫŚºŝ�šřźƄů�źưƗ�ƩƺƏ�ƲǀǀƘţ�ƽřźŝ
ƶŝ���īźºŝ�ƽƹŹ�ƾºĭźŝ�žƠƣ�ƪųřŵ�Źŵ�ŢƠū�šŹƺƇ���ƽŚºƷ



ÒÓ������������������������ƱřŹŚƨưƷ�ƹ�ƵŵřŻŶưŰƯřŻźǀƯ��ƽŚƷźŤƯřŹŚě�ƾŤƀƿŻ�ƶƳŚŴƬĭ�ĨƫŚŝŶǀƠſ��Trialeurodes vaporariorum (Hem.: Aleyrodidae)�������

�Ŷºƃ�ƪƤŤƴƯ�ƕŚƠţŹř�ƹŵ�źƷ�Źŵ�ŹŚǀų�ƞƬŤŴƯ�ƭŚƣŹřƹ�ŶƳ���źºƷ
ŶƴŤƟźĭ�Źřźƣ�ŶƿŵŻŚŝ�ŵŹƺƯ�ŻƹŹ�����ƵźºƄů�īźºƯ�šŹƺƇ�Źŵ

��Źŵ�ƹ�Ŷºƃ�ƶƟŚƋř�ƾĭźŝ�žƠƣ�ƪųřŵ�ƶŝ�ŶƿŶū�źƳ�Ĩƿ��źƳ
�ƵŵŚºƯ�ƵźƄů�īźƯ�šŹƺƇ����ƱŚºƿŚě�ƂƿŚºƯŻō����ƾºƤƬţ�ƶºŤƟŚƿ

Ŷƿŵźĭ��ƮŴţ�ŻƹŹ�źƷ�ƶŤƃřŸĭ�ƽŚƷ�����ƵŵŚºƯ�źºƷ�Ǝºſƺţ�ƵŶƃ
Ŷƃ�ƁŹŚưƃ����ũŹŚºų�ƵŵŚƯ�ƹ�źƳ�ƚƫŚŝ�šřźƄů�ƁŹŚưƃ�Śŝ

Ƴ�żǀƳ�ƾĭźǀƠƃ�ƶŤſƺě�Żř�ƵŶƃ�ĨƫŚŝŶǀƠºſ�ƾƀƴū�ŢŞƀ���ŚºƷ
Ŷƃ�ƲǀǀƘţ���
��

Ƶŵřŵ�ƶƿżŬţ�ŚƷ��
�ƽřźŝƵŵřŵ�ƽŹŚƯō�ƶƿżŬţ�ŚƷ�����Śºŝ�ƪºƿŹƺŤĩŚƟ�ƱƺºƯŻō�Żř

Ŷƃ�ƵŵŚƠŤſř�ƾƟŵŚƈţ�ľǈƯŚĩ�ƶƿŚě�ŭźƏ���ƾſŹźŝ�ƽŚƷŹƺŤĩŚƟ
ŵƺŝ�ŮƐſ�ƹŵ�Źŵ�ƕŚƠţŹř�ƹ�ŮƐſ�ŹŚƸģ�Źŵ�ƮƣŹ�ƪƯŚƃ���Źŵ

Ƶŵřŵ�ŵŹƺƯ�����ƭƺºſ�ŹƺŤĩŚºƟ��źºưƗ�ƩƺºƏ�ŶƴƳŚƯ�ƾƿŚƷ�ƾºƴƘƿ���
�ŢǀƀƴūżǀƳ��ŮƐſ�ƹŵ�Źŵ�ƵŵŚƯ�ƹ�źƳ���ŵŹřƹżǀƫŚƳō��Ŷºƃ��Źŵ�
ƽŵŹřƺººƯ�ƶººĩ�šřźººŧř�ƪººŝŚƤŤƯ�ƾººƴƘƯ�Źřŵ�ŵƺººŝ��Żř�ƶººƿżŬţ�
žƳŚƿŹřƹ�Ĩţ�ƾƬƯŚƗ�(One way ANOVA)�ƽřźŝ�źƷ�ƪƯŚƗ�
ƵŵŚƠŤſř�Ŷƃ��ƽřźŝ�ƶƀƿŚƤƯ�ƲǀĮƳŚǀƯ�ŚƷ�Żř�ƱƺƯŻō���Źŵ�ƾĩƺºţ

�ƩŚưŤůř�ŮƐſæ�ƭźƳ�ƶƬǀſƹ�ƶŝ����ŹřżƟřSAS���ƹ�ƮſŹ�ƽřźŝ
ƶƯŚƳźŝ�Żř�ŚƷŹřŵƺưƳ�Excel��ƵŵŚƠŤſřŶƃ���

��
ŚŤƳƿŦŰŝ�ƹ�Ū��

ƩƺƏ�ƵŹƹŵ�ƾƴǀƴū��
ŪƿŚŤƳ�ƪƇŚů�Żř�ƾſŹźŝ�ƩƺƏ�ƵŹƹŵ��ŶºƃŹ��Ƃǀºě�Żř�

ƕŚƠţŹř�ƹŵ�Źŵ�ŹŚǀų�ƭŚƣŹř�ƽƹŹ�ƙƺƬŝ��ƩƹŶū�Źŵ�ƞƬŤŴƯæ�
Ţſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ�������źºƿŻ�Źŵ�ƮºŴţ�ƶºƳřŻƹŹ�ƵŶƷŚºƄƯ�Śŝ

ƮŴţ�ƱŚƯŻ�Żř�ƮŴţ�ĬƳŹ�ƶĩ�Ŷƃ�ƆŴƄƯ�źƫƺĩƺƴǀŝ��ƽŹřŸĭ
�ƶŝ�ŶǀƠſ�Żř�ŲƿźƠţ�ƱŚƯŻ�ŚţƵƺƸƣ�ƾƯ�źǀǀƜţ�ƽř��ŶºŝŚƿ����ŪƿŚºŤƳ

ƮƣŹ�Ʋǀŝ�ƾƴǀƴū�ƵŹƹŵ�ƩƺƏ�Źŵ�ƶĩ�ŵřŵ�ƱŚƄƳ�ƾſŹźŝ�Ʋƿř��ŚƷ
ƾƴƘƯ�ƝǈŤųř���ŵƺºūƹ�ŶƇŹŵ�Ĩƿ�ƩŚưŤůř�ŮƐſ�Źŵ�ƽŹřŵ

�ŵŹřŵ�çèì, è�df = ��íæ�ìæ�F = ��åååæ�å�P < ����ƪĪƃæ���
�Żř�ƾƴǀƴū�ƵŹƹŵ�ƩƺƏÎÑ�å�t�Óî�í��Śţæç�å�t�åÓ�ì��ŻƹŹ

ƶŝ�ƽƹŹ�Ŝǀţźţ�řƣŹŚ�ƲǀĮƳ�ƹ�řŶƿƹ�ƭ��Ţºƃřŵ�ƱŚºſƺƳ����ƩƺºƏ
�����ƝǈŤººųř�żººǀƳ�ƞººƬŤŴƯ�ƕŚººƠţŹř�ƹŵ�Źŵ�ƾººƴǀƴū�ƵŹƹŵ

ƾƴƘƯ������ŵřŵ�ƱŚºƄƳ�ŶºƇŹŵ�Ĩºƿ�ƩŚºưŤůř�ŮƐſ�Źŵ�řŹ�ƽŹřŵ
�çèì, æ�df = ��èÑ�èÓî�F = ��åååæ�åP < �����ƵŹƹŵ�ƩƺºƏ

ƶŝ�ƲǀƿŚě�ƹ�ǇŚŝ�ƕŚƠţŹř�Źŵ�ƾƴǀƴū���Ŝºǀţźţåî�å�t�Óæ�í�ƹ�
åì�å�t�åæ�ì�ƱŚƄƳ�ƶĩ�ŵƺŝ�ŻƹŹ��ƝǈŤųř�ƵŶƴƷŵÓ�æ��ƵŻƹŹ

Ţſř��ƾƴƘƯ�ƝǈŤųř��žƴºū�ƹŵ�Ʋǀŝ�ƽŹřŵ���ƵŵŚºƯ�ƹ�źºƳ��Źŵ
�ŶƄƳ�ƵŶƷŚƄƯ�ƾƴǀƴū�ƵŹƹŵ�ƩƺƏ�çèì, æ�df = ��åå�å�F = ��

îÒíÓ�å�P = ����
ƾƴƘƯ�ƝǈŤųř�ƾƴǀƴū�ƵŹƹŵ�ƩƺƏ�Źŵ���ŮƐºſ�Źŵ�ƽŹřŵ

�ƵŶƷŚƄƯ�ƕŚƠţŹř�ƹ�ƮƣŹ�ƪŝŚƤŤƯ�źŧř�Ʋǀŝ�ŶƇŹŵ�Ĩƿ�ƩŚưŤůř
�Ŷƃ�çèì, è�df = ��ìÒ�Ò�F = ��åååí�å�P = �����ƪºŝŚƤŤƯ�źŧř
ƀƴūŢǀ���ƮºƣŹ�ƹ�çèì, è�df = ��èç�å�F = ��íæåè�å�P = ��

ƀƴū�ƪŝŚƤŤƯ�źŧř�ƹŢǀ��ƕŚƠţŹř�ƹ�çèì, æ�df = ��æí�å�F = ��
ÓÓíæ�å�P = ��ƾƴƘƯ�ƝǈŤųř�ŶƳŵřŶƳ�ƱŚƄƳ�ƽŹřŵ�����ƶºſ�źºŧř

������ƾºƴƘƯ�ƝǈŤºųř�żºǀƳ�žƴºū�ƹ�ƕŚºƠţŹř��ƮºƣŹ�ƶŞƳŚū��ƽŹřŵ
��ŢºƃřŶƳ�çèì, è�df = ��ìæ�å�F = ��ÒÑÓç�å�P = ����ƾºƏ�
ƮŴţ�ƵŹƹŵ�����ƲǀƿŚºě�ƹ�ǇŚºŝ�ƕŚƠţŹř�ƹŵ�Ʋǀŝ�Źŵ���ƭŚºƣŹř�ƭŚºưţ

ƾƴƘƯ�ƝǈŤųř��ƵŶƷŚƄƯ�ŶƇŹŵ�Ĩƿ�ƩŚưŤůř�ŮƐſ�Źŵ�ƽŹřŵ
�Ŷƃ���ƮºƣŹ��žƿƺƬºſř�ƩŚºƿƹŹ���Óè, æ�df = ��ææ�çìæ�F = ��

åååæ�å�P < ����ƮºƣŹ�ƱŚƐƬºſ��Òí, æ�df = ��çÒ�ÑÑ�F = ��
åååæ�å�P < ���ƮººƣŹƲǀººĮƳ��Óç, æ�df = ��Óè�ìÑ�F = ��
åååæ�å�P < ����ƮºƣŹ�ƹ�řŶºƿƹ��Óç, æ�df = ��æÓ�íè�F = ��
åååæ�å�P < ����ƩƹŶūæ����

ƴū�ŶƃŹ�ƵŹƹŵ�ƩƺƏ�Źŵ�šƹŚƠţǀƴƾ��ºŝǀ�ƮºƣŹ�Ʋ���ƹ�ŚºƷ
ƃŚƳ�Ţſř�ƲĪưƯ�ƕŚƠţŹřƾ�Ɵ�ŹŚŤųŚſ�Źŵ�šƹŚƠţ�Żřǀżƿ�ºĪƾ�

ŝ�ƹǀƃƺǀưǀŚƾƿ�ƮƣŹ�ŶƃŚŝ�īźŝ�Ʋſ�ƹ�ŚƷ��řƿƯ�ƲǀšƹŚƠţ�Ʊřż�
�ŚŝƿƶŤƟŚ�ŚƷƽ�Fekrat & Shishehbor (2005)�ƹŹƽ���ƮºƣŹ�ƶſ

��ƱŚŬƳŵŚŝFekrat & Shishehbor (2007)�ƹŹƽ�Ư�ƶſǀ��ƱŚºŝż
ººſǀŜ�ƯŻǀººƴƾ��ƶººūƺĭ�ººĮƳźƟƾ�ƱŚººŬƳŵŚŝ�ƹ�ƹ��šřŶƷŚººƄƯ�

Mansaray & Sundufu (2009)�ƹŹƽ�ƺſƿŝƺƫ�ƹ�Ś�ºǀ�řźºŝ�Śƽ�
ĨƬƀƗ�ƮƷ�ƶŞƴě�ŵŹřŵ�ƾƳřƺų���

��



ƵźƄů�ƲưŬƳř�ƶƯŚƳ���Ʊřźƿř�ƾſŚƴƃèé���é���ÎÐîè������������������������������������������������������������������������������������������������������������������ÒÔ 

��

�ƩƹŶūÎ���ƲǀĮƳŚǀƯ�t�ŵŹřŶƳŚŤſř�ƽŚƐų��ƩƺƏ�ƵŹƹŵ�ŶƃŹ�Ƃǀě�Żř��ƙƺƬŝ�ŻƹŹ� ŶǀƠſ��ƭŚƣŹř�ƽƹŹ�ƶƳŚŴƬĭ�ƦƫŚŝ��ƞºƬŤŴƯ��ŹŚºǀų
�Źŵ�ƹŵƕŚƠţŹř���

Table 1. Mean (± SE) developmental time of immature stages (day) of greenhouse whitefly on different cucumber 
cultivars at two heights. 

 

Total Pupa 
Nymphal 

stages Nymph 3 Nymph 2 Nymph 1 Egg 
Height 
(cm) Cultivar 

25.81 ± 0.20 3.57 ± 0.10 15.76 ± 0.21 4.18 ± 0.11 6.27 ± 0.12 4.68 ± 0.10 6.49 ± 0.08 60 
Royal Sluis 

29.71 ± 0.50 4.25 ± 0.20 16.89 ± 0.37 5.25 ± 0.19 6.18 ± 0.17 5.46 ± 0.12 8.57 ± 0.10 90 
27.16 ± 0.24 3.25 ± 0.10 16.50 ± 0.18 5.19 ± 0.12 6 .00± 0.12 5.31 ± 0.15 7.41 ± 0.12 60 

Soltan 
29.46 ± 0.48 4.00 ± 0.21 16.89 ± 0.33 5.64 ± 0.18 5.93 ± 0.21 5.32 ± 0.32 8.57 ± 0.13 90 
25.97 ± 0.21 3.12 ± 0.09 16.45 ± 0.20 5.09 ± 0.13 6.09 ± 0.15 5.37 ± 0.13 6.39 ± 0.09 60 

Negin 
27.32 ± 0.40 2.97 ± 0.14 16.58 ± 0.25 5.39 ± 0.18 5.97 ± 0.15 5.23 ± 0.14 7.77 ± 0.14 90 
26.91 ± 0.38 3.78 ± 0.17 15.25 ± 0.26 4.91 ± 0.15 5.38 ± 0.17 4.97 ± 0.13 7.88 ± 0.12 60 

Vida 
27.97 ± 0.45 3.41 ± 0.13 15.06 ± 0.39 4.94 ± 0.25 5.53 ± 0.19 4.59 ± 0.16 9.50 ± 0.12 90 

��
ƪŰƯ�ƱŚǀƯ�ƍŚŞţŹř�ƮŴţ�ƽŚƷ���ŶƃŹ�ƹ�ƽŹřŸĭ�ƹ��ƹ�ŚºƤŝ

�����ƶºƐŝřŹ�ƪºƯŚĪţ�Źŵ�ƾºſŚſř�ƪºƯŚƗ�Ĩƿ�ƱřŵřŻƺƳ�ƪŨƯŶǀƫƺţ
���ƵŚººǀĭ�šřźººƄů�ƹ�ƵŚººǀĭ�ƱŚººǀƯ�ƾƳŚººŝżǀƯ���Ţººſř�Źřƺººų� �

(Singer, 1986; Thompson, 1988)���Żř�ƽŹŚǀººƀŝ�ƽřźººŝ
ƶƳƺĭ�ƮŴţ�ƪŰƯ�śŚŴŤƳř�šřźƄů�ƽŚƷ��ƶƬůźƯ�Ĩƿ�ƽŹřŸĭ

Ʊō�ƾĭŶƳŻ�Źŵ�ƾţŚǀů�ƾƯ�śƺƀŰƯ�ŚƷ�ŵƺƃ�����ƕƺºƋƺƯ�Ʋºƿř
ĨƫŚŝŶǀƠſ�ŵŹƺƯ�Źŵ�ƾƯ�ơŶƇ�ľŚƴŘưƐƯ�ƮƷ�ŚƷ����řźºƿŻ��ŶºƿŚưƳ

ƵŹƺě�ƎƤƟ���Ʃƹř�Ʋºſ�ƽŚºƷ��ƽƹŹ�����ƮºŴţ�ƶºĩ�ƾºĭźŝ�ƱŚºưƷ
ƶŤƃřŸĭ���Ţºĩźů�ƶºŝ�ŹŵŚƣ�ƽŵƹŶŰƯ�ŹŚǀƀŝ�ŹřŶƤƯ�ƶŝ��ƵŶƃ�
ƹ�ŶƴŤƀƷ�ǀƤŝƶ�ƾŝ�ƾĭŹƺě�Ʋǀƴſ�ƾƯ�ħźŰţ�ŶƴƃŚŝ����ƲƿřźŝŚºƴŝ

ƮŴţ�ƪŰƯ�śŚŴŤƳř�ƶŝ�ƽŹřŸĭ�����źºŧř�ƵŵŚºƯ�ĨƫŚŝŶǀƠºſ�ƶƬǀſƹ
Ʊō�ƽŹŚĭŻŚſ�ƹ�ŶƃŹ�ƽƹŹ�ƾưƸƯ��ŵŹřŵ�ŚºƷ���ƾƿŚºŬƳōŻř���ƶºĩ

Ƃǀŝ�ĨƫŚŝŶǀƠſ�źţ�ƮŴţ�ƹ�ƶƿŸƜţ�īźŝ�Ĩƿ�ƽƹŹ�ŚƷ��ƽŹřŸĭ
ƾƯ�ŶƴƿŚưƳ��ƮŴţ�ƹ�ƶƿŸƜţ�ƪŰƯ�śŚŴŤƳř����Źŵ�ƮºƷ�Śºŝ�ƽŹřŸĭ

���ŶƴŤºƀƷ�ƍŚºŞţŹř(Gerling, 2003)��Bin Zaini (2005)��Źŵ
�ƽŚººƯŵç�t�çÑ��ƵŹƹŵ�ƩƺººƏ�ƎººſƺŤƯ��ŽƺǀººƀƬſ�ƶººūŹŵ

��ƱŚŬƳŵŚŝ�ƽƹŹ�řŹ�ƾƴǀƴūåì�å�t�ìí�ì��ƶŞſŚŰƯ�ŻƹŹŵźĩ��
ƲǀƴĤưƷ��Sparks et al. (2002)����Źŵ�řŹ�ƮºŴţ�ŲƿźºƠţ�ƩƺƏ
�ƽŚƯŵçç�çå����ŽƺǀºƀƬſ�ƶūŹŵì���Śºţæå��ŻƹŹ��ƁŹřżºĭ
ŶƳŵźĩ��Malais & Ravensberg (1991)�ƄƳº��ŶºƳŵřŵ�ƱŚ��ƶºƧ

ǇŚŝ�ŶƇŹŵ�ŚƸƴţƽ�ƾƯ�ŶƃŹ�Źŵ�ŢŝƺƏŹ���ºƯ�ŶºƳřƺţŒ��Ɩºƣřƹ�źŧ
ŵƺƃ��������ƶºūŹŵ�ƹ�ƱŚºŝżǀƯ�ƵŚºǀĭ�ŶºƴƳŚƯ�ƽźºĮƿŵ�ƽŚƷŹƺŤĩŚƟ

��Źřźºƣ�źǀŧŐţ�ŢŰţ�řŹ�ƾĭŶƳŻ�ƶųźģ�Ţſř�ƲĪưƯ�šŹřźů
ŶººƴƷŵ��Butler et al. (1983)�ƮººŴţ�ƶººĩ�ŶººƴŤƟŚƿŹŵ��ƽŚººƷ

�ƶŤºƃřŸĭ����ƽŚººƯŵ�Źŵ�ƾƷŚĮºƄƿŚƯŻō�Ǝƿřźººƃ�Źŵ�ƵŶºƃÒ�èç�
ŽƺǀƀƬſ�ƶūŹŵ���ƽŚƯŵ�Źŵ�ƹ�ŻƹŹ�Ūƴě�ƝźƓì�æÓ��ƶūŹŵ

ŽƺǀƀƬſ���ƝźƓÒ�çç�īźŝ�ƽƹŹ�ŻƹŹ���ŲƿźºƠţ�ƶŞƴě�ƽŚƷ
ƾƯ�ŶƳƺƃ��Ǝſƺţ�ƾţŚƤǀƤŰţ�ƾƏ�El-Helaly et al. (1971)�ƹ�

Azab et al. (1971)�ƆŴƄƯ��ƶĩ�Ŷƃ�ƮŴţ����ƶºūŹŵ�Źŵ�ŚºƷ
�ƽǇŚººŝ�šŹřźººůèÓ��īźººŝ�Źŵ�ŽƺǀººƀƬſ�ƶººūŹŵ��ƽŚººƷ

Ŝǀſ�Ŝǀſ�ƹ�Ʋƿźǀƃ�ƾƴǀƯŻ��ŲƿźƠţ�ƶŝ�ŹŵŚƣ�ƾƴǀƯŻŶƴŤƀǀƳ���
��

ƩƺƏ�ƵŹƹŵ�ƾĭŹƺě��
��ĭŹƺººě�Ʃƹř�Ʋººſ�ũƹźººų�Żř�ŶººƘŝƾ�ƮººŴţ�Żř�ŚººƷ��

ƶŤſƺě�ŚƷƽ�īźŝ�ŮƐſ�Źŵ�ƮŴţ�ŚƷƽ�ųǀ�ƪŝŚƣ�ŭƺƋƹ�ƶŝ�ŹŚ
ŵƺŝ�ƵŶƷŚƄƯ��ƘƋƹǀƸŝŚƄƯ�Ţƾ�ƽƹŹ�ĭǀ�ƶŞƴě�ƵŚ��ƶºƘƫŚƐƯ�Źŵ

van Lenteren & Noldus (1990)��Ŷºƃ�ƵŶƷŚƄƯ��Ư�ºǀĮƳŚǀ�Ʋ
ŚººưƳ�ƹ�ƺººƄƳ�ƵŹƹŵ�ƩƺººƏƽ�ĭŹƺººěƾ�ƮººƸƯ�Żř�ƾººĪƿ��Ʋƿźººţ

�Żř�ƭƹŚƤƯ�ƱŚƷŚǀĭ�ĨǀĪƠţ�ƹ�ƲǀǀƘţ�Źŵ�ƶĩ�Ţſř�ƾƿŚƷźŤƯřŹŚě
ƾƯ�Źřźƣ�ƵŵŚƠŤſř�ŵŹƺƯ�ƵŹřƺưƷ�ŽŚƀů�ƱŚƷŚǀĭ�ŵźǀĭ���ŪƿŚŤƳ

����Źŵ�ƾĭŹƺºě�ƵŹƹŵ�ƩƺºƏ�Źŵ�ƶºţƺŝ�ƕŚƠţŹř�ƹ�ŹŚǀų�ƭŚƣŹř�źŧř
�ƩƹŶūæ��Ţºſř�ƵŶƃ�Ƶŵřŵ�ƱŚƄƳ������ƪºůřźƯ�ƪºĩ�ƩƺºƏ�Źŵ
ĭŹƺěƾ��ƩŚưŤůř�ŮƐſ�ŹŵĨƿ�ƴƘƯ�ƝǈŤųř�ŶƇŹŵƾ�Źřŵƽ�

ŝƲǀ�ų�ƭŚƣŹřŹŚǀ���Ŷºƃ�ƵŶƷŚƄƯ�çèì, è�df = ��îì�æç�F = ��



ÒÕ������������������������ƱřŹŚƨưƷ�ƹ�ƵŵřŻŶưŰƯřŻźǀƯ��ƽŚƷźŤƯřŹŚě�ƾŤƀƿŻ�ƶƳŚŴƬĭ�ĨƫŚŝŶǀƠſ��Trialeurodes vaporariorum (Hem.: Aleyrodidae)�������

åååæ�åP < ���ĭŹƺě�ƵŹƹŵ�ƩƺƏƾ�����ƵŵŚºƯ�ƹ�źºƳ�ŵřźºƟř��żºǀƳ
���ºƴƘƯ�ƝǈŤºųřƾ�Źřŵƽ��ŢºƃřŶƳ��çèì, æ�df = ��èí�è�F = ��

æçÒÓ�å�P = ���žƴū�ƹ�ƕŚƠţŹř�źŧř���Źŵ�ƮƣŹ�ƪŝŚƤŤƯ�šřźŧř
žƴū�Źŵ�ƕŚƠţŹř�ƹ�žƴū�Źŵ�ƮƣŹ��ƕŚƠţŹř���ƶŞƳŚū�ƶſ�źŧř�ƹ

��Ƴ�žƴºū�ƹ�ƕŚºƠţŹř��ƮƣŹ�ºǀ��ºƴƘƯ�ƝǈŤºųř�żƾ Źřŵƽ���ƱŚºƄƳ
�ŶƳŵřŶƳ�ƶŝ�ţźţ�ºǀ�Ŝçèì, æ�df = ��èÒ�è�F = ��åÓíÒ�å�P = ��
çèì, æ�df = ��èí�è�F = ��åÓìæ�å�P = ��çèì, è�df = ��
åæ�ç�F = ��ææèÑ�å�P = ��çèì, è�df = ��æç�å�F = ��

îÒåè�å�P = ��çèì, æ�df = ��ìí�æ�F = ��æíèå�å�P = ��ƹ�
çèì, è�df = ��îæ�å�F = ��ÑÐÔÖ�å�P = ���ŚƤƯ�Źŵƿ�ƶººƀ

ƯǀĮƳŚǀƲ�ƮƣŹ�ƴƘƯ�ƝǈŤųř�ŚƷƾ�Źřŵƽ�ŝǀƮƣŹ�Ʋ�ŚƷƽ�ƱŚƐƬſ�
�ƹƿĮƳ��řŶǀƲ���ƹƿƹŹ�ƹ� řŶƿƺƬſř�ƩŚƿž���ƹƿ�Ŷºƃ�ƵŶƷŚƄƯ�řŶ�
��ƪĪƃæ����ƹŹ�ƮºƣŹ�Źŵ�ºƿ�ƺƬºſř�ƩŚƿž����Śºě�ƕŚºƠţŹřǀƿƴƾ��ƹ

ǇŚŝƾƿ�ƴƘƯ�ƝǈŤųřƾ�Źřŵƽ��ƩŚưŤůř�ŮƐſ�Źŵƿ�Ĩ��ŶºƇŹŵ
�ŶƴŤƃřŵ�Óè, æ�df = ��æè�í�F = ��ååÒî�å�P = �����ƩƺºƏ�ƶºĩ

ĭŹƺººě�ƵŹƹŵƾ�ǇŚººŝ�ƕŚººƠţŹř�Źŵƾƿ�Śººě�ƹǀƿƴƾ�ƶººŝ�ţźţººǀ�Ŝ� �
èì�å�t�íî�æÓ��ƹçæ�å�t�ìÓ�æÒ�Ŷºººƃ�ƶŞºººſŚŰƯ�ŻƹŹ��
řƣŹŚĮƳ��ƱŚƐƬſ�ƭǀƹ�ƹ�Ʋƿ�ºƴƘƯ�ƝǈŤųř�řŶƾ�Źřŵƽ��ƹŵ�Źŵ�řŹ

���ŶºƳŵřŶƳ�ƱŚºƄƳ�ƕŚƠţŹř��ƶºŝ�ţźţ�ºǀŜ�Òí, æ�df = ��æî�æ�F = ��
çíåÓ�å�P = ��Óç, æ�df = ��æÒ�å�F = ��ÓîÒç�å�P = ���ƹ� �
Óç, æ�df = ��æÓ�å�F = ��Óíîæ�å�P = �����

ŝǀƂ�źţƿ�ƲƮĩ�ƹ�źţƿ�ƲĭŹƺě�ƶƬůźƯ�ƩƺƏƾ��Źŵř�ºƣŹŚ�ƭ
ĮƳǀ�Śŝ�ƲæÓ�å�t�Òç�æÓ�ƹ�ƹƿ��Śºŝ� řŶçè�å�t�æÓ�æÒ��ŻƹŹ

Ŷƃ�ƶŞſŚŰƯ��řƿ�Ʋ�ƱřżǀƯƝǈŤųř����Żř�ƪºƇŚů�ŪƿŚŤƳ�ƶŝŚƄƯ
�šŚºƤǀƤŰţ�Fekrat & Shishehbor (2005)�ƹŹƽ����ƮºƣŹ�ƶºſ
�ƹ�ƱŚŬƳŵŚŝFekrat & Shishehbor (2007)�ƹŹƽ�ƯǀƱŚŝż�ŚƷƽ�
�ºſ�ƞƬŤŴƯǀŜ�ƯŻǀ�ºƴƾ�ƶºūƺĭ����ºĮƳźƟƾ���ƱŚºŬƳŵŚŝ�ƹ�ƽřźºŝ�
�ƶŞƴě�ĨƬƀƗŢſř���

��
ƩƺƏ�ƵŹƹŵ�ƾĭźǀƠƃ��

Ơƃ�ƵŹƹŵ�ƩƺƏ�Źŵǀĭźƾ�ŝǀƮƣŹ�Ʋ��ƩŚưŤůř�ŮƐſ�Źŵ�ŚƷ
ººƿ��ººƴƘƯ�ƝǈŤººųř�ŶººƇŹŵ�Ĩƾ�Źřŵƽ���Ţººƃřŵ�ŵƺººūƹ� �

�çèì, è�df = ��ÓÓ�æç�F = ��åååæ�åP < ���ŚƤƯ�Źŵƿ��ƶºƀ
ƯǀĮƳŚǀƲ�ƮƣŹ�ƵŶƷŚƄƯ�ƝǈŤųř��ŚƷ�ƮƣŹ�ƶŝ�ƍƺŝźƯ�ƵŶƃ�ŚƷƽ�
ƹŹƿƺƬſř�ƩŚƿž���ĮƳǀ�ƱŚƐƬºſ��Ʋ����ºĮƳǀƹ�ƹ�Ʋ�ºƿřŶ����ºĮƳǀ�Ʋ
�ŵƺºŝ���ºŝǀƂ��źºţƿ��Ơºƃ�ƵŹƹŵ�ƩƺºƏ�Ʋǀĭźƾ��ƹŹ�ƮºƣŹ�Źŵ�ºƿ�ƩŚ
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��Ŷºƃ�çèì, ædf = ��íÒ�ÑF = ��åçíÒ�åP = ������źºƳ�ŵřźºƟř
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ƪĪƃ�Î��ƩƺƏ�ƲǀĮƳŚǀƯ�ƵŹƹŵ�ŶƃŹ�Ƃǀě�Żř��ƙƺƬŝ�ŻƹŹ��ŶǀƠſ����ŹŚºǀų�ƮºƣŹ�ŹŚºƸģ�ƽƹŹ�ƶƳŚŴƬĭ�ƦƫŚŝ���Źŵ�ƱƹŶºŝ����ƲŤƟźºĭ�źºƔƳ
ƶţƺŝ�ƕŚƠţŹř���

Fig. 1. Mean developmental time of immature stages (day) of greenhouse whitefly on four different cucumber cultivars 
disregarding plant height. 
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Ŝǀſ�Źŵ�ƙƺƬŝ�Żř�ƶūƺĭ�ƹ�ƱŚŬƳŵŚŝ��ƾƴǀƯŻ�ƶŝ�ƾĮƳźƟ��Ŝǀţźţ
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Fig. 2. Preimaginal mortality of greenhouse whitefly on four different cucumber cultivars disregarding plant height. 
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Table 2. Combined life table of greenhouse whitefly at two heights in cucumber plants. 
 

Height 
(cm) Life stages Development 

time (day) Nx lx dx px qx S2 = pq 

60 

Egg 0.07��� 7.01�� 160 1 0.031 0.969 0.031 0.030 
Nymph 1 0.07���5.04�� 155 0.969 0.044 0.955 0.045 0.043 
Nymph 2 0.08��5.95�� 148 0.925 0.038 0.959 0.041 0.039 
Nymph 3 0.06�4.99�� 142 0.888 0.025 0.972 0.028 0.027 

Pupa 0.06��3.43�� 138 0.863 0.031 0.964 0.036 0.035 
Adult �� 133 0.831     

         

90 

Egg 0.09���8.61�� 160 1 0.050 0.950 0.050 0.048 
Nymph 1 0.08��5.13�� 152 0.950 0.056 0.941 0.059 0.056 
Nymph 2 0.09���5.89�� 143 0.894 0.056 0.937 0.063 0.059 
Nymph 3 0.1��5.29�� 134 0.838 0.031 0.963 0.037 0.036 

Pupa 0.1���3.63�� 129 0.806 0.094 0.884 0.116 0.103 
Adult  114 0.713     
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Table 3. Sex ratio, female longevity, and reproduction of greenhouse whitefly in four cultivars at two heights. 
 

Cultivar Height Sex ratio Female longevity Egg / female 

Royal Sluis 
60 cm  0.05��0.54  2.54��25.71  4.33��213.37 
90 cm��  0.04��0.50  2.37�31.00  9.70���190.86 

Soltan 
60 cm  0.06��0.53 1.60��20.67  3.82���139.47 
90 cm 0.05���0.49  1.38��22.09 5.61��123.25  

Negin 
60 cm  0.05�0.55  1.34���24.64  8.34��213.75 
90 cm 0.08���0.54 1.84���29.60  3.99��206.58 

Vida 
60 cm  0.04�0.50  1.98��20.92   5.53��176.07 
90 cm 0.08���0.52  2.02�23.08  7.56���150.40 
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