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Abstract 
Melon aphid, Aphis gossypii, is an important pest of cucumber in greenhouses. In this research the 
possibility of using induced resistance for reducing population growth rate of the pest has been 
investigated. The life history parameters of aphid were determined in a growth chamber at 25±2° C, 
60 ± 5% R.H and 14:10 L D conditions in a completely random design in a split plot experiment. The 
main factor was two cucumber cultivars of Royal and Storm and the subplot consisted of five 
different pre-infestation periods (0, 2, 4, 6 and 8 days pre-infestation with five melon aphid/plant). At 
the end of each pre-infestation period, the aphids were removed and the plants kept aphid-free for 48 
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h. The life history and population growth parameters of aphid were determined through 40 
replications. The results indicated that there were significant differences among the treatments in 
aspect of the nymph growth duration, duration of reproduction of adult aphids and the longevity of 
the adult aphids. Furthermore, among the treatments R0, r, ë and DT had significant differences in 
both cultivars, but there was no significant difference among the treatments in terms of generation 
time (T). The lowest and highest R0 in Royal (19.27 and 49.65 nymph/female/generation) and the 
lowest and highest r(0.311and 0.480 /day) were observed on 6 and 0 days pre-infestation period 
treatments, respectively. The lowest and the highest R0 in Storm (13/25 and 44/63 
nymph/female/generation) and the lowest and highest r(0.273and 0.463 /day) were observed on 6 and 
0 days pre-infestation period treatments, respectively. WE conclude that the pre-infestation of the 
cucumber plants with A. gossypii can induce resistance in cucumber within 6-8 days leading to 
population growth rate reduction in the melon aphid. 
Key words: Induced resistance, Aphis gossypii, pre-infestation, biological parameters   
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,�Ì·Zm�Èf�Aphis gossypii Glover Ê»�Ä^Àa�Á�É�Ì·Zm�½ZÅZÌ³�cZ§M�¾Ë�f¼Æ»��Y�Ê°Ë�,��{�Ä¯�|�Z]�c�Â�
Ê»�{�YÁ�½ZÅZÌ³�¾ËY�Ä]�ÊÀÌ´À��c�Z�y�µ�fÀ¯�¹|�|À¯��Ã��u��Ì·Zm�Äf�Ê¸a�ÉYÄ¼Å�Á��Z§�{Á|u�Ä¯�d�Y�É�Zm

�����Äf�Y{�ÊÅZÌ³�½Z]�Ì»�Kersting et al., 1999; Capinera, 2007���Ê¨¸fz»��YÂ¿Y�Ä]�É{ZË��c�Z�y�Ä¿ÓZ��Á
ÄmÂ³� ,�ZÌy� Ä¸¼m� �Y� É�^�� Á� Ê¨Ì��cÓÂ�v»� �Y|ÀÅ� ,Ê´¿�§Ê»� {�YÁ� Ã�Ì£� Á� Ã�]�y� ,Ä¿YÁ{�Z�� ��d§M� ¾ËY

�Á�ËÁ� �Y� Ê¿Â³Z¿Â³� �YÂ¿Y� d�Y� �{Z«� ¾ÌÀr¼Å|À¯� ¶¬fÀ»� º·Z�� ½ZÅZÌ³� Ä]� Ã{Â·M� ½ZÅZÌ³� �Y� Y�� ÊÅZÌ³� ÉZÅ��
Ä¿Zz¸³�cÓÂ�v»�½Z³|ÀÀ¯|Ì·Âe�Ê»��Â^n»�|���¶�§�µÂ���{�d§M�¾ËY�µ�fÀ¯�ÉY�]�ÉY�ÄÌ¸��d]Â¿�¾Ë|Àq�|¿Â�

�Ê�Zb¼��½M|ÀÀ¯� ��¥��� �YÃ��u��Y� ��°»� Ç{Z¨f�Y� �´Ë{��¯�Ä°¸]� ,d�Y� ÄÀË�Å�a� �ZÌ�]� ZÆÀe� Ä¿�ÊËZÌ¼Ì��ÉZÅ
½M�ÉZËZ¬]¥��»�Êf»Ô��cÓÂ�v»�¾ËY�ÉÁ��ZÅ�Ä]��Ì¿�Y��½Z³|ÀÀ¯Ê»���y��{�Y|¿Y(Hardee, 1993)���Ä]�,¾ËY�]ZÀ]

�Á��¾f§ZË� ,¹Â¼��¥��»��ÅZ¯� �Â�À»Ê»�É�Á���d§M� ¾ËY� ÊËZÌ¼Ì��µ�fÀ¯� ¾Ë�´ËZm�ÉZÅ|�Z]����Y� Ê°Ë
�Á��d�Y�½Z]�Ì»�ÃZÌ³��{�ÊËZ¬·Y�d»ÁZ¬»��Y�Ã{Z¨f�Y�d§M�¾ËY�ÉY�]��Ìv»�Z]��Z³�Z��µ�fÀ¯�ÉZÅ��Herron et al., 

2000� ����¿� {�Â»�d§M� �]Y�]� �{� ½Z]�Ì»� ÃZÌ³�Ê�Z§{� Ä¿Z»Z��dËÂ¬e� �Y�d�Y�c�Z^��ÊËZ¬·Y�d»ÁZ¬»,���iY� �{� Ä¯
�v»� Ä]� ÃZÌ³� �À¯YÁ�Y� Ê�Z¿� Ê°Ë�Ì§� ZË� ÊËZÌ¼Ì�� ÉZÅ�Ê»� {ZnËY� ¾Ì�Ìa� Ê³{Â·M{Â�� �
.(Kogan& Paxton, 1983)�Ä]� ÃZÌ³� �À¯YÁ� �iY� �{� d§M� cY��u� Ä]� d^�¿� ½ZÅZÌ³� ÊËZ¬·Y� d»ÁZ¬»�c�Z�y

ºze�ZË�ÄË~¤e�,Ê°Ì¿Z°»�Ê»��ÅZ��ÃZÌ³�ÉÁ��d§M�Ç��u�É�Ë�{Â����ÃZÌ³��{�Ê�Z§{��À¯YÁ�c�Z�y�¾ËY�ÄnÌf¿��{
À¿Z»�Ê¨¸fz»�Ê�Z§{�ÊËZÌ¼Ì��cZ^Ì¯�e� ,Ã|��µZ §¾ÌXeÁ�a�|®Ì·ÂÀ§� ,ÄË~¤e�|��ÉZÅ¾ÌXeÁ�a�Á�ZÅ�Ç|ÀÀ¯�ZÆ»�ÉZÅ

Ê»� |Ì·Âe� ÃZÌ³� �{� Ê¼Ë�¿M� {Â�(Agrawal et al., 1999)� ��Ä]� d^�¿� ½ZÅZÌ³� ÊËZ¬·Y� d»ÁZ¬»� {ÂmÁ� ½ÂÀ¯Ze
��Y��Ì]��{�½Y�YÂzÅZÌ³����� 0Z^Ë�¬e��Y�ÃZÌ³�Ä¿Â³����d�Y�Ã|����Y�³�Ã{YÂ¿Zy�Karban& Baldwin, 1997���

� �À¯YÁ�cZ^Ì¯�e�d�¸£��ËY�§Y� \mÂ»�\¸£Y� �YÂzÅZÌ³� cY��u� ��Âe� Ã|�� {�YÁ� \Ì�M� �]Y�]� �{� ½ZÅZÌ³
½ZË��ÄËÂ¿Zi�ÊËZÌ¼Ì�Ê»��YÂzÅZÌ³�cY��u�ÉY�]� �Z]{Â��(Baldwin, 1994)� ��cY��u�Ä]�d^�¿�ÊËZ¬·Y�d»ÁZ¬»

���Âe�\Ì��ÃZÌ³��{��Z]�¾Ì·ÁY Bramstedt (1938)|����Y�³���]��cZ ·Z�»�lËZf¿��Z�YGreen & Ryan (1972)�
\Ì��ÉÁ{Y�¸¯�®�Â��ÈË~¤e�Ä¯�|���z�»�ÄmÂ³�ÃZÌ³��Y�ÊÀÌ»��Ã|ÀÀ¯��ZÆ»�d�¸£��ËY�§Y�h�Z]�Ê´¿�§�ÉZÅ

Ê»�cZ§M� Ä]� d»ÁZ¬»��ËY�§Y� ½M� �^e� Ä]� Á� �ZÀÌXeÁ�a� ºË�¿M{Â�� �½M� ¾ÌÀr¼Å�½{�¯� {�YÁ� Z]� Ä¯� |¿{Y{� ½Z�¿� ZÅ
±�]�Ä]�Ê°Ì¿Z°»� ZË�Ê°Ë�Ì§�duY�m�½YÂm� ÃZÌ³�¾ÌWZa�ÉZÅÄmÂ³�½ZÅÂ�� Z]�±�]�½|ÌËZ��ªË����Y� 0Ôj»� ,Ê´¿�§

±�]� �{� �ZÀÌXeÁ�a� Ç|¿�Y{�Z]� {YÂ»�d�¸£� ,¾yZ¿Ê»��ËY�§Y� ÊËÓZ]� ÉZÅ|]ZË� �Ê���]� Ê��ÉÁ�� Ã|�� ¹Zn¿Y� ÉZÅ
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�d^�¿�½ZÅZÌ³±�]�¹�¯�Ä]�,Ä^Àa��YÂySpodoptera exigua Hübner�d�Y�Äf§ZË��ËY�§Y�,(Karban et al., 1987)��
Ä°·Á{�¾e�Ze�ÄÀ¯�ÄÌ·ÁY�ÄË~¤e��iY��{�Ã|��{ZnËY�ÊËZ¬·Y�d»ÁZ¬»�Ä¯�|��Ã{Y{�½Z�¿�É�´Ë{�cZ ·Z�»��{�¾ÌÀr¼Å�ÉY

ÊÀ »��ÅZ¯�h�Z]�ZËÂ��½ZÅZÌ³�ÉÁ��Ê»�d§M�¾ËY�dÌ ¼m��Y{�{Â�(Brown et al., 1991)���Ä ·Z�»��{ Stout & 

Duffey (1996)�ÄmÂ³�½ZÅZÌ³�{� Ä¯� |���z�»�Ä°·Á{�¾e�Ze� ÄÀ¯���Âe� Ã|Ë{�c�Z�y��Ìa� �Y�Ê´¿�§�Á�ÉY
Äf���ÅZ¯�cZ§M�¾ËY�dÌ ¼m�É| ]�|���,½Z]�Ì»�½ZÅZÌ³��{�c�Z�y�¾ËY��Y�Ê�Z¿�ÊËZ¬·Y�d»ÁZ¬»��Á�]��iY��{�,ZÅ
Ê»|]ZË� �� ÉZÅÁ�Ó� ¾Ì�Ìa� ÄË~¤e� �iY� �{� Ä¯� |¿{Y{� ½Z�¿� ¾Ì¬¬v»� ¾ËYHelicoverpa zea Boddie��½ZÅZÌ³� �Y

ÄmÂ³�� ,Ä^Àa�±�]� �ÂÀÌ»� Ä]�d^�¿� ½ZÅZÌ³�¾ËY� �{� ,Ê´¿�§Liriomyzatri folii Burges,�,Ä^Àa� �YÂz³�]� ¹�¯� ÁS. 

exiguaÊ»�{ZnËY�ÊËZ¬·Y�d»ÁZ¬»� ,{Â���Stout et al. (1996)�cZ ·Z�»��{�ÄmÂ³�ÃZÌ³�ÉÁ��{Ây�Ã|ÅZ�»�Ê´¿�§
Ä¯�|¿{�¯��ÄË~¤e��iY��{ÉZÅÁ�Ó�ÄË~¤e�Ä¸¼m��Y�ÃZÌ³�¾ËY��Y�½Y�YÂzÅZÌ³��H. zea�ÄËÂ¿Zi�ÊËZÌ¼Ì��cZ^Ì¯�e�|Ì·Âe�,

ÄmÂ³�½ZÅZÌ³�±�]��{�É~¤»�{YÂ»����Y�Á�Äf§ZË��ËY�§Y�ÃZÌ³�Ê�Z§{Ê»��ÅZ¯�Ê´¿�§��nÀ»�cY�ÌÌ¤e�¾ËY�Ä¯�|]ZË
�ÉZÅÁ�Ó�d^£��¹|��Ä]S. exigua�Ê»�ÃZÌ³�¾ËY��Y�ÄË~¤e�Ä]�{Â��Stout &Duffey, 1996���Underwood (2000)�

�d»ÁZ¬»�{ZnËY�\mÂ»�ZËÂ��ÃZÌ³�ÉÁ��Ô«Z]�Ê°Ë�°»�®�Â��ÉZÅÁ�Ó���Âe�Ã|��{ZnËY�c�Z�y�Ä¯�{Y{�½Z�¿
ÃZÌ³� ¾ËY�{� ÊËZ¬·Y� �Ê»{{�³� �ËZ¬·Y� d»ÁZ¬»� {ZnËY� Z]� ®Ì¿Â¼�Zm� |Ì�Y� ÊÅZÌ³� ½Â»�ÂÅ� �Y� Ã{Z¨f�Y��{� Ê� �

Ä°·Á{� ¾e�Ze� ÄÀ¯� É�Á�Z]� ,½Z]�Ì»� ½ZÅZÌ³Ê»� �ÅZ¯� Y�� Â»� Äf�� ÉZ¼¿� Á� Â�¿� w�¿� Á� ÉY|Å{� �
�Omer et al., 2000� ��ÈË~¤e�¾ÌÀr¼Å�S. exigua��ÃZÌ³� �{�®Ì¿Â¼�Zm�|Ì�Y�|Ì·Âe�®Ë�ve�h�Z]�c�}� ÃZÌ³��Y

Ê»��ËY�§Y�d§M�¾ËY� �]Y�]� �{� Y��c�}�d»ÁZ¬»� Á� Ã|��|Å{(Schmeltz et al., 2003)���Äf§�³� ¹Zn¿Y�cZ ·Z�»
��Âe�Shelton (2004)�� ,Är]�e�ÃZÌ³�ÉÁ�Raphanus sativus L,��ÃZÌ³� �{� Ã|�� Z¬·Y�ÊËZÌ¼Ì���Z§{�Ä¯� {Y{�½Z�¿

�ÉZÅÁ�Ó���Âe�Är]�eTrichoplusia ni�ÊÀ »��ÅZ¯�h�Z]Ê»�d§M�¾ËY�dÌ ¼m�|���w�¿��Y{{Â����ÄmÂe�Z]�Y~·
Äf§ZË�Ä]ËZ¬·Y��Z§{�ÈÀÌ»���{�Ä¯�É{ZË��ÉZÅ��{�d»ÁZ¬»�ÉZ¬·Y�½Z°»Y�Ê���]�¥|Å�Z]���Zu�È ·Z�»�,{�Y{�{ÂmÁ�Ê

�f»Y�Za��]�½Z]�Ì»�ÃZÌ³�¾Ì�Ìa�Ê³{Â·M��ÌiPe�Á��Ì·Zm�Èf��Ä]�d^�¿��ZÌy�µÁY|f»�¹Z«�Y��Y�º«��Á{�dÌ ¼m�|���ÉZÅ
Ä¿Zz¸³��ËY����{�d§M�¾ËY�dË�Ë|»��{�¶�Zu�lËZf¿��Y�Ã{Z¨f�Y�Á�½Md�Y�Ã{Â]�ÉY���
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ÃZ´�ËZ»�M��ËY���dve��Ì·Zm�Äf��Ê³�Âa�ÉZ¼¿���
Table 1. Analysis of variance of the effects of pre - infestatation of cucumber plants with melon 
aphid on the length of nymph growth stages of melon aphid. 

P��F��MS��df��Sources of variation��

0.006 7.71** 8.943 1 Cultivar 

0.000 20.31** 23.554 4 Pre -infestation 

0.785 0.43 ns 0.502 4 Pre-infestation �� Cultivar 

  1.160 316 Error 
   325 Total 

** significant at the 1% level. ns: none significant. 
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�½Z»��c|»�¾Ë�f¼¯�|ÅZ���{�Ê³�Âa� Ã�Á{�ÉZ¼¿�Á�Â�¿�½|��¶»Z¯�ÉY�]� ¹�Ó��Ê³{Â·M� �Á���¨���Z¼Ìe
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�µÁ|m���Ê³{Â·M��ÌiZe��¿ZË�YÁ�ÄË�neÄeÂ]�¾Ì�Ìa�ÉZÅÃ�Âa�½Z»��c|»�ÉÁ���ZÌy�ÉZÅ�Ì·Zm�Äf��ÊËY����

Table 2. Analysis of variance of the effects of pre - infestatation of cucumber plants with melon 
aphidon the length of nymph production of adult melon aphid. 

P F MS df Sources of variation 

0.000 25.80** 53.60 1 Cultivar 

0.000 209.12** 434.41 4 Pre � infestation 
0.125 1.82 ns 3.77 4 Pre- infestation �� Cultivar 

  2.08 316 Error 

   325 Total 

**significant at the 1% level, ns: none significant. 
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�µÁ|m����Ê³{Â·M��ÌiZe��¿ZË�YÁ�ÄË�neÄeÂ]�¾Ì�Ìa�ÉZÅ�Ì·Zm�Äf��¢·Z]�{Y�§Y��¼��µÂ��ÉÁ���ZÌy�ÉZÅ���

Table 3. Analysis of variance of the effects of pre � infestatation of cucumber plants with melon 
aphid on the longevity of adult melon aphid. 

P F MS df Sources of variation 

0.000 18.43** 52.97 1 Cultivar 

0.000 204.38** 587.49 4 Pre � infestation 

0.219 1.44 ns 4.15 4 Pre �infestation �� Cultivar 

  2.87 316 Error 

   325 Total 

** significant at the 1% level, ns: none significant. 
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� Ã��u��\Ìe�e� Ä]����� Á�����Á�� �� ÉZÅ�Z¼Ìe� �{���Ìa� �Á�� �¨�� Á�����¿� ¾ËY� �Y� Á� |�� ¶�Zu� Ê³{Â·M
e�ÉZÅ�Z¼Ì��Á���Ìa��Á����|Àf§�³��Y�«�ÃÁ�³�®Ë��{��´Ë|¼Å�Z]�Ê³{Â·M��µÁ|m�����Ä]�lËZf¿�¾ËY��Y�Ã|»M�d�{

�Äf��Z]�½M�¾Ì�Ìa�Ê³{Â·M�½Z»��c|»��ËY�§Y� Z]�\�ZÀf»��ZÌy�ÃZÌ³��{�d»ÁZ¬»�ÉZ¬·Y�½Y�Ì»�Ä¯�{Y{�½Z�¿�ªÌ¬ve
Ê»��ËY�§Y� ,�Ì·Zm�»� �{� LZ¬]�w�¿��ÅZ¯�h�Z]��ËY�§Y�¾ËY� Á� |]ZË�,Z¼¿� Á�Â�¿�w�¿��ÅZ¯� ,Ã��u�¢·Z]Z¿� Ä¸u
Ã�Âa�w�¿��ÅZ¯Ê»�dÌ ¼m�|���½|��¦«Âf»�ZË�Á�d§M�dÌ ¼m��ÅZ¯�h�Z]�dËZÆ¿��{�Á�ÊËY��Ä]�Á�{Â��Ã�ËÁ

�ÉZÅ�Z¼Ìe���Á���ÉZÅ�Z¼Ìe�Ä]�d^�¿�Äf�� Z]�¾Ì�Ìa�Ê³{Â·M� �Á����Á����ÅZ¯�dÌ ¼m�|���ÉZÅ�f»Y�Za� �Á�
ÊÀ »�{Y{�½Z�¿�É�Y{��µÁ|m���Á��� 

��
�µÁ|m���¾Ì´¿ZÌ»�Ä�ËZ¬»ÉZÅ�)ц��ZÌ »�ÉZ�y��Ã�Á{Â�¿�ÉZÅÁÃ�Âa�½Z»��c|»�,Ê³�Âa�ÉZ¼¿Äf��ÊËY���¼��µÂ��,¢·Z]�ÉZÅ

�Z]�Á��Ì·Zm�Äf��¢·Z]�{Y�§Y½M�É�ÁM�Ìa��Y�½ZÅZÌ³�ÉÁ��ZÅµZËÁ��º«��ZÌy�Ç|��Ã{Â·M���
Table 4. Means (±) of nymph developmental time, adult reproduction period, adult longevity of 
melon aphid and their fecundity on pre - infested cucumber plants of cultivar Royal. 

Fecundity  
(Number of nymphs) 

Adult 
longevity 

(days) 

Reproduction 
period (days) 

Development
al time (days)

Treatments (days of 
pre- infestation) 

0.918aц55.17 0.19aц17.31 0.138aц15.42 4.69 ц 0.23c* Control 

0.988bц51.37 0.22bц15.91 0.176bц14.63 0.20cц4.94 2 days 

0.706cц47.89 0.31bц14.91 0.203cц13.73 0. 2bц5.11 4 days 

1.244dц36.69 0.29cц12.53 0.213dц11.01 0.17aц6.06 6 days 

2.122eц26.59 0.31dц9.69 0.201eц9.07 0.17aц6.01 8 days 

* means followed by the different letters in each column are significantly different by paired 
bootstrap (P<0.05). 

��
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�µÁ|m���¾Ì´¿ZÌ»�Ä�ËZ¬»ÉZÅ�)ά��ZÌ »�ÉZ�y��Ã�Á{Â�¿�ÉZÅ�Á�Ã�Âa�½Z»��c|»� ,Ê³�Âa�ÉZ¼¿�ÊËY�Äf��,¢·Z]�ÉZÅ
�Z]�Á��Ì·Zm�Äf��¢·Z]�{Y�§Y��¼��µÂ�½M�É�ÁM�Ìa��Y�½ZÅZÌ³�ÉÁ��ZÅ¹Á�f�Y�º«��ZÌy�Ç|��Ã{Â·M���

Table 5. Means (±) of nymph developmental time, adult reproduction period, adult longevity of 
melon aphid and their fecundity on pre - infested cucumber plants of cultivar Storm. 

Fecundity 
(Number of 

nymphs) 
Adult longevity 

(days) 
Reproduction  
period (days) 

Developmenta
l time (days) 

Treatments 
 (days of pre- 
infestation) 

0.749aц51.00 0.18aц16.51 0.22aц14.20 5.09 ц 0.21b* Control 

1.807bц47.03 0.36aц15.47 0.25bц13.53 0.16bц5.44 2 days 

1.807bц43.70 0.36aц14.45 0.31cц12.51 0.14bц5.52 4 days 

1.642cц25.42 0.40bц10.84 0.26dц8.90 0.17aц6.10 6 days 

1.181dц20.38 0.20cц9.00 0.23eц7.34 0.20aц6.5 8 days 
* means in each column followed by different letters are significantly different by paired 
bootstrap (P<0.05). 

��
Ã�ËÁ�ÉZ¬]�w�¿�ÊÀ��É��Ä¸u�»��ÉY(sxj)Ã�Ze�Ã�Âa�®Ë�Ä¯�¾ËY�µZ¼fuY�,���¾��Ze�|¿YÂf]�Ã|��|·Âf»x�Ä¸u�»�Á��É

j�Ê»�½Z�¿�Y��|¿Z¼]�Ã|¿��¾Ì »�|Å{��Ã�ËÁ�ÉZ¬]�w�¿�ÊÀ��É��Ä¸u�»��Ì·Zm�Äf��ÉY��¦¸fz»�ÉZÅ�Z¼Ìe��{�ÉÁ��º«�
�¶°�� �{� µZËÁ���d�Y� Ã|�� Ã{Y{� ½Z�¿� �ºÅÊÀvÀ»� Ê¿Z�Âa��¶Ì·{� Ä]� Z¼¿� Á� Â�¿�c|»� �{� É|���¶uY�»� ÉZÅ

d�Y� {Y�§Y�½ZÌ»� �{� Z¼¿�Á�Â�¿�w�¿�cY�ÌÌ¤e� �Ã�ËÁ�ÉZ¬]�w�¿�¾Ë�f�Ì]�ÊÀ��É��Ä¸u�»��Ì·Zm�Äf��¢·Z]�ÉY����
�½M��Y|¬»�¾Ë�f¼¯�Á�|ÅZ��ÉÁ��������{�Ê³{Â·M��Y�| ]��Á��d�Å³�d^i|Ë{�.��¾Ë�f�Ì]��������¾Ë�f¼¯�Á

�������Ã�ËÁ�ÉZ¬]�w�¿�ÊÀ��É���Ä¸u�»�Y�Ê³{Â·M��Y�| ]��Á��d�Å��Z¼Ìe�Á�|ÅZ���{�¹�Âf�Y�º«���{�¢·Z]�{Y�§Y�É
�Ä]�|»M�d�{��¶°�������
��

�µÁ|m���ÄeÂ]�¾Ì�Ìa�Ê³{Â·M��ÌiZe��¿ZË�YÁ�ÄË�ne�¶j»|Ì·Âe��·Zy�w�¿�ÉÁ���ZÌy�ÉZÅ(R0)��ËY�§Y�ÊeY}�w�¿�,�dÌ ¼m
�rm��¶�¿�®Ë�½Z»��c|»�¾Ì´¿ZÌ»�,�T�dÌ ¼m�½|���]Y�]�Á{�½Z»��c|»�,�DT���dÌ ¼m��ËY�§Y�ÊÅZÀf»�w�¿�Á�ʄ�� 

Table�6. Analysis of variance of the effects of pre - infestatation of cucumber plants  with melon 
aphid on the net reproduction rate (R0), intrinsic rate of natural increase (rm), mean generation time  

(T ), mean doubling time (DT) and finit rate of increase �ʄ� . 

Sources of variation df 
  MS   

R0 r T DT ʄ 

Cultivar 1 3073.0** 0.051** 0.001 ns 1.551** 0.106** 

Prior- infestation 4 10663.4** 0.124** 1.356 ns 3.613** 0.257** 

Cultivar× Pre r- infestation 4 82.2 ns 0.001 ns 1.495 ns 0.103 ns 0.002 ns 

Error 316 34.9 0.002 1.130 0.055 0.004 

Total 325      

** significant at the 1% level. ns: none significant. MS: mean sum of squares. 
��
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�µÁ|m����¾Ì´¿ZÌ»�Ä�ËZ¬»ÉZÅ�)ц��ÄeÂ]�¾Ì�Ìa�Ê³{Â·M��ÌiZeZ¿�w�¿�ÉÁ���ZÌy�ÉZÅÊ¸j»�|Ì·Âe��·Zy(GRR) ��·Zy�w�¿�,
�Ê¸j»�|Ì·Âe�R0��dÌ ¼m��ËY�§Y�ÊeY}�w�¿� ,�r��dÌ ¼m��ËY�§Y�ÊÅZÀf»�w�¿� ,�Ȝ� ��¶�¿�®Ë�½Z»��c|»�¾Ì´¿ZÌ»�Á�T��

µZËÁ��º«���ZÌy�{���
Table 7. Means (±) of the effects of pre - infestatation of cucumber plants with melon aphid on the 
gross reproduction rate (GRR), net reproduction rate (R0), intrinsic rate of natural increase (r), finit 

rate of increase �Ȝ�  and mean generation time (T) on Royal cultivar of cucumber. 

T ʄ r R0 GRR 
Treatments 
(days of pre- 
infestation) 

278b*� 0ц13�8 0.028a*ц 1.616 0.017aц 0.480 74a� 2ц49.65 021a*� 1ц28 �56 Control 

296b� 0ц42�8 029ab� 0ц571�1 018b� 0ц452 �0 2.82b*ц 44.95 011b� 1ц52.44 2 days 

253b� 0ц67�8 023b� 0ц537�1 014b� 0ц431�0 56b�2ц41.90 706c� 0ц46.89 4 days 

182a� 0ц53�9 018d� 0ц364�1 013d� 0ц0.311 42d� 2ц27�19 052d� 2ц14�29 6 days 

164a� 0ц59�9 015c� 0ц422�1 011c�0ц352�0 51c� 2ц35�29 085e� 1ц83 �37 8 days 

**means in each column followed with different letters are significantly different by paired 
bootstrap (P<0.05). 

 
��

µÁ|m����¾Ì´¿ZÌ»�Ä�ËZ¬»ÉZÅ�)ц��ÄeÂ]�¾Ì�Ìa�Ê³{Â·M��ÌiZeZ¿�w�¿�ÉÁ���ZÌy�ÉZÅÊ¸j»�|Ì·Âe��·Zy(GRR)��·Zy�w�¿�,
�Ê¸j»�|Ì·Âe�R0��dÌ ¼m��ËY�§Y�ÊeY}�w�¿�,�rm��dÌ ¼m��ËY�§Y�ÊÅZÀf»�w�¿�,�Ȝ��®Ë�½Z»��c|»�¾Ì´¿ZÌ»�Á��¶�¿�T��

¹�Âf�Y�º«���ZÌy�{���
Table 8. Means (±) of the effects of pre - infestatation of cucumber plants with melon aphid on the 
gross reproduction rate (GRR), net reproduction rate (R0), intrinsic rate of natural increase (r), finit 

rate of increase �Ȝ�  and mean generation time (T ) on Storm cultivar of cucumber. 

T Ȝ r R0 GRR 
Treatments  
(days of pre- 
infestation) 

275a*� 0ц19�8 0.028a*ц 1.589 0.018aц 0.463 74a� 2ц63�44 708a*� 0ц63 �51 Control 

202b� 0ц30�9 018b� 0ц487�1 012b� 0ц397 �0 2.79b*ц 39.99 979b� 0ц48.32 2 days 

154b� 0ц16�9 018b� 0ц479�1 013b� 0ц391�0 01ab�3ц05�36 646c� 1ц44.69 4 days 

213c� 0ц30�9 018c� 0ц377�1 012c� 0ц0.320 10c� 2ц60�19 932d� 1ц79�28 6 days 

299d� 0ц46�9 022d� 0ц313�1 017d�0ц273�0 72d� 1ц25�13 309e� 1ц61 �22 8 days 
*means in each column followed by different letters are significantly different by paired bootstrap 
(P<0.05). 
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�¶°����ÊÀ��Ç�ËÁ�ÉZ¬]�w�¿��Y{Â¼¿���Ä¸u�»µZËÁ��º«��ÉÁ���Ì·Zm�Äf��ÉY��

Fig. 1. Age-stage specific survival rate (sxj) of the melon aphid on cucumber cultivar Royal. 
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Ã�ËÁ�É�Á�Z]�ÊÀ��É��Ä¸u�»�ÉY��fxj�Ã{Z»�{�§��Å���Âe�Ã|�|Ì·Âe�kZf¿�{Y| e�ÊÀ Ë�,¾���{�Ì·Zm�Äf��É�x�

Ä¸u�»Á��Éj�¶°��{�¹Á�f�Y�Á�µZËÁ��¹Z«�Y�ÉÁ��¾Ì »�ÉZÅ���Á��d�Y�Ã|��Ã{Y{�½Z�¿���º«���{µZËÁ���¾Ë�f�Ì]
Ä¿Y�Á��É�Á�Z]�É��kÁYfxj� ��{���Y� | ]� �Á��d�Å� ,Ê³{Â·M� �Y� | ]� �Á�� �ZÆq� ,|ÅZ�� ,Ê³{Â·M� �Y� | ]� �Á�� Á{

Ê³{Â·M� �Y| ]� �Á�����Á� Ê³{Â·M�� Ä]��\Ìe�e���� ,���� ,���� ,����� Á������{�\Ìe�e� Ä]� Ä¯� {Â]� Ã�Âa
�ÉZÅ�Á��� ,�� ,�� ,���Á��{Zf§Y�©Z¨eY��Ã�ËÁ�É�ÁM{Y��ÊÀ��É�mx���Ì·Zm�Äf��¦¸fz»�Ê³{Â·M��Ìa�ÉZÅ�Z¼Ìe� �{
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�¶°����¹Á�f�Y�º«��ÉÁ���Ì·Zm�Äf��ÊÀ��ÉY�Ã�ËÁ�ÉZ¬]�w�¿��Y{Â¼¿��
Fig. 2. Age-stage specific survival rate (sxj) of the melon aphid on cucumber cultivar Storm. 
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�¶°����ÊÀvÀ»�cY�ÌÌ¤e�ÉZÅÃ�ËÁ�É�Á�Z]�ÊÀ��É��Ä¸u�»�ÉY�fxj�,Ã�ËÁ�ÉZ¬]�ÊÀ��É�lx��Ã�ËÁ�É�Á�Z]�Á�ÊÀ��É�mx���Äf�
��Ì·Zm�Ìa�¦¸fz»�ÉZÅ�Z¼Ìe�ÉÁ��µZËÁ��º«���{�Ê³{Â·M.��

Fig.  3. Age-stage specific fertility (fxj), age specific survival rate (lx) and age specific fertility (mx) of 
melon aphid in different pre-infested periods on cucumber cultivar Royal.  
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�¶°����ÊÀvÀ»�cY�ÌÌ¤e�ÉZÅÃ�ËÁ�É�Á�Z]��ÉÊÀ���Ä¸u�»�ÉY�fxj�,�Ã�ËÁ�ÉZ¬]�ÊÀ��É�lx��Ã�ËÁ�É�Á�Z]�Á�ÊÀ��É�mx���Äf�
��Ì·Zm�Ìa�¦¸fz»�ÉZÅ�Z¼Ìe�ÉÁ��¹�Âf�Y�º«���{�Ê³{Â·M���

Fig. 4. Age-stage specific fertility (fxj), age specific survival rate (lx) and age specific fertility (mx) of 
melon aphid in different pre-infested periods on cucumber cultivar Storm.  
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Ê»�{ZnËY�ÊËZ¬·Y�d»ÁZ¬»½��½ZÌ]��Â�Â»�¾ËY�Ê·Z¼fuY�¶Ì·{�Ä¯�{Â��Ê»�ÃZÌ³��{�d»ÁZ¬»�ÉZÅ|�Z]��Kaloshian et 

al., 2000��Wool & Hales (1996) �Ã{Y{�½Z�¿Ê³{Â·M�Ä¯�|¿Ya�ÉZÅÄf��Ä]�Ä^Àa�½ZÅZÌ³�¾Ì�Ì��\mÂ»��Ì·Zm��^�
Ê»�Äf��¾ËY�É| ]�dÌ ¼m�|����ÅZ¯{Â�� ��Ä¯�d�Y� Ã{Y{� ½Z�¿�Ê´¿�§� ÄmÂ³�½ZÅZÌ³�ÉÁ���´Ë{�cZ ·Z�»

Ê³{Â·M�®·Z]�|Ì¨��Ä]�ÃZÌ³�¾Ì�Ìa�ÉZÅBemisia argentifolii Bellows & Perring�¾ÌXeÁ�a�|Ì·Âe�\mÂ»��{�ÊËZÅ
Ê»�ÃZÌ³�dÌ ¼m�ÉÁ��Ä¯�{Â�Ê»�½M�dÌ ¼m�|����ÅZ¯�\mÂ»�ÄnÌf¿��{�Á�{�Y{�Ê¨À»��ÌiZe�d§M�{Â��Mayer 

et al., 2002���Z]Ä]�lËZf¿�Ä]�ÄmÂeÊ»���Zu�ªÌ¬ve��Y�Ã|»M�d�{��ZÌy�ÃZÌ³�¾Ì�Ìa�Ê³{Â·M�Ä¯�{Â¼¿�kZfÀf�Y�½YÂe
½Z»��c|»�ÉY�]� �Ì·Zm� Äf�� Ä]� �ZÌy� ÃZÌ³Ê»�¦¸fz»�ÉZÅ� �{� ÊËZ¬·Y�d»ÁZ¬»� �Á�]�\mÂ»� |¿YÂe�Á� {Â�� ÃZÌ³

�c|»�Ze�ÄÌ·ÁY�Ê³{Â·M�½Z»��c|»��ËY�§Y�Z]�\�ZÀf»���|Ë|�e�d»ÁZ¬»�ÉZ¬·Y��Á�Ê»�ÄË~¤e��iY��{ÓZ¼fuY�Á�{Â�
Ê»�|Ì·Âe�ZÌy��{�É�f�Ì]�Ê�Z§{�ÊËZÌ¼Ì�� {YÂ»�d§M{Â�� ��ÉZÅ�Z¼Ìe�¾Ì]� ½Âq�Ê·Á��Á���¾Ì�Ìa�Ê³{Â·M� �Á�

ÊÀ »�cÁZ¨e�f��É| ]�dÌ ¼m�|���ÉZÅ�f»Y�Za� ��¿� �Y�É�Y{Ê»�¾ËY�]ZÀ]� ,|Ë{�´¿� Ã|ÅZ�»� �Ì·Zm� Ä�ÄnÌf¿� ½YÂe
�Ìa�Ä¯�d§�³�c|»�Ä]��Ì·Zm�Äf��Ä]��ZÌy�É�Z��Ã{Â·M���[Â¸�»��ZÌy�ÃZÌ³��{�ÊWZ¬·Y�d»ÁZ¬»��ÂÆ��ÉY�]��Á�

Ê»|�Z]��Bentur&Kalode (1996)�Ã{Y{�½Z�¿�d§M�Ä]�d^�¿�l¿�]��{�d»ÁZ¬»�Ä¯�|¿YOrseolia oryzae Wood-

Mason�Ã{Â·M��Y�| ]�Äf¨Å��ZÆq�c|»��{�Ê»�Z¬·Y�d§M�¾ËY���Âe�¾Ì�Ìa�É�Z����ÅZ¯�\mÂ»�dËZÆ¿��{�Á�{Â�
Ê»�d§M�dÌ ¼m{Â���Ä]�d^�¿�ZËÂ��½ZÅZÌ³��{�ÊËZ¬·Y�d»ÁZ¬»�Epilachna varivestis Mulsant��Ä��c|»��{

�Ê³{Â·M� �Y�| ]� �Á�¾Ì�Ìa�Ä]��d�Y� Ã|»M� {ÂmÁ(Underwood, 1999)� �� �´Ë{�cZ ·Z�»�Ê´¿�§�ÄmÂ³� ÃZÌ³�ÉÁ�
Ê³{Â·M��iY��{�Ä¯�d�Y�Ã{Y{�½Z�¿¾ÌXeÁ�a�Á�Ê�Z§{�ÊËZÌ¼Ì��{YÂ»�¦¸fz»�cZ§M�Ä]�Ê´¿�§�ÄmÂ³�ÄÌ·ÁY�ÉZÅ�ÉZÅ

Ê»� |Ì·Âe� ÃZÌ³� �{� ÄË~¤e� |�{Â�� �¾ÌXeÁ�aÁ� ÄË~¤e� |�� ÉZÅ�ºË�¿MÊ¸a� |À¿Z»� Ã|ÀÀ¯|Ì�¯Y� ÉZÅ�µÂÀ§��Y|Ì�¯Y,�
� �Y|Ì�¯Y�aÁ��c|»�ÉY�]�Z¿�Ì�¯ÂbÌ·����Á��Z¬·Y� �Y�| ]É�Är³�]� �{�d»ÁZ¬»�ÄmÂ³� Ã|Ë{�c�Z�y�½ZÅZÌ³�ÉZÅ

Ê´¿�§�Ê»� �ÌiZe�d§M�cY��u�ÉÁ���]� Á� Ã|¿Z»�Ê«Z]� |¿�Y~³�Stout et al., 1996� ���Thompson & Goggin 

(2006) �Ä¯�|¿{Y{�½Z�¿�½��½ZÌ]Ã�Ì��cZ§M�ÄË~¤e��]�ÃZÌ³��{�d»ÁZ¬»�ÉZÅ�{�Y{�Ê¨À»�cY�iY��YÂy���\Ìe�e�¾ËY�Ä]
� Ä¯�ÄnÌf¿� �{�Á�c�Z�y��ÅZ¯�\mÂ»�ÄËÂ¿Zi�Ê°Ì·Â]Zf»� {YÂ»�|Ì·Âe�Á�½Z]�Ì»�½ZÅZÌ³��{�Ê°Ë�Â·ÂË�Ì§�cY�ÌÌ¤e

Ê»�d§M��ÅZ¯{Â���]Ä�Ê»� Ê¸¯�Â���{� LZ¬]� w�¿��ÅZ¯�h�Z]� ÃZÌ³� �{� Ã|�� {ZnËY� ÊËZ¬·Y�d»ÁZ¬»�d¨³� ½YÂe
ºze��ÅZ¯� ,Z¼¿� Á� Â�¿� w�¿� �ÅZ¯� ,Ã��u� Ê¤·Z]Z¿� Ä¸u�»���ÅZ¯� ¾ÌÀr¼Å� Á� É�Ë�Ê»� dÌ ¼m� |��{Â�� �

�Stout et al., 2006���d§M��Y�Ã{Z¨f�Y�¯Ä¿Zz¸³��ZÌy�ÉÁ��ZÅ½M�ÉZËZ¬]�½|¿Z»�Ê«Z]�\^����°»�c�Â��Ä]�ÉY�ZÅ
¥��»�Êf»Ô��½{Zf§Y� ��y� Ä]� Á�µÂ�v»�ÉÁ�Ê»�½Z³|ÀÀ¯{Â�� ��\¸£Y� Ä]�d»ÁZ¬»� �Y�Ê¨¸fz»�cZm�{� 0ZÀ¼�

Ã��u�¯�|ÅZ�»�Ã��u�¾ËY��{�Ã{Z¨f�Y�{�Â»�ÉZÅ�Ã|��Herron et al., 2000��d§M�Ê§��»��{��ËY�§Y�Ä]�Ä¯�

�¯d�Y�Ã|���nÀ»���¿�{�Â»�ÉZÅ���Ôe�,¾ËY�]ZÀ]��Á��¾f§ZË�ÉY�]�¾Ì¬¬v»�µ�fÀ¯�ÉZÅ��¾Ë�´ËZm�Á���y�º¯
�Y� Ã{Z¨f�Y� ,Zf�Y��¾ËY� �{� Ä¯�d�Y� Äf§ZË��ËY�§Y�cZ§M�Ê¬Ì¨¸e�µ�fÀ¯�É�eY�f�Y�\·Z«� �{�,ÊËZ¬·Y�d»ÁZ¬»��¹Z«�Y

�Á��Á�Ê Ì^��½ZÀ¼�{� ,¹ÁZ¬»�Á���Y�Ê�Y���ÉZÅÊ»�d§M�¾ËY�µ�fÀ¯�ºÆ»�ÉZÅ|�Z]� ��½Z�¿�ªÌ¬ve�¾ËY�lËZf¿
Ê»Ê»�ÊËZ¬·Y�d»ÁZ¬»� �Y� Ä¯�|Å{Ä¿Zz¸³��{��Ì·Zm�Äf��Ê¬Ì¨¸e�dË�Ë|»�\·Z«� �{�½YÂeÄ]� ZÅ�Ã{Z¨f�Y�É�iÂ»�Âv¿

{Â¼¿� 
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