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Abstract 
Population growth parameters of Tetranychus urticae Koch on four bean varieties including Talash 

(Colorado bean), Sadaf (Navy bean), Goli (Kidney bean) and Parastoo (Black-eye bean) were 
investigated in laboratory conditions at 25 ± 1°C, 60 ± 5% RH and a photoperiod of 16: 8 (L: D) h. In this 
experiment, one-day old eggs of T. urticae were selected and reared in growth chamber until the death of 
the last female mite, and the survival rate and female progeny of the mite were measured. Net 
reproduction rate (R0) on four bean varieties, was 8.822, 3.622, 4.908 and 2.043, intrinsic rate of increase 
(rm) was 0.142, 0.079, 0.095 and 0.038, and finite rate of increase (ë) was 1.152, 1.082, 1.099 and 1.039, 
respectively. Mean generation time (T) was determined 15.381, 16.283, 16.715 and 18.308 and doubling 
time (DT) was 4.901, 8.787, 7.292 and 18.125 days, respectively. The results indicated that the rate of 
population growth of T. urticae on Talash variety was more than other varieties. The rates of population 
parameters on Parastoo variety were the least.  
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ƾƯ�ơŶƇ�ƕƺƋƺƯ��ŶºƴƧ��Krips et al., 1998���Sabelis (1985)��ƶºƘƫŚƐƯ�ƶºŝ��ƽ�rm�ƶºƴƧ�����ƲţŹŚºţ�ƽŚºƷ

�ƶƴƧ�ƽřźŝ�řŹ�Ʊō�ŹřŶƤƯ�ƹ�ƶŤųřŵźě�ƱŚŝżǀƯ�ƽƹŹ�źƤŤƀƯ�ƽŚƷ��ƽŚƷƞƬŤŴƯ�Ʋǀŝ��ÐÑ�Í�çç�Í��ƁŹřżºĭ�
Ţſř�ƵŵźƧ��

źƋŚů�ƢǀƤŰţ�Źŵ�ƷźŤƯřŹŚě�ƶƴƧ�ŢǀƘưū�ŶƃŹ�ƽŚ�ƽ�T. urticae���ƵŶºƃ�ƩźºŤƴƧ�Ǝƿřźºƃ�Źŵ��ƽ�
���������Ɓǈţ�ƪƯŚƃ�Śǀŝƺƫ�ƮƣŹ�ŹŚƸģ�ƽƹŹ�ŶƃŹ�ƦƣŚţř��ƾŤǀģ�Śǀŝƺƫ����ƝŶƇ�����ŶǀƠºſ�Śǀŝƺƫ����ƾºƬĭ����Śºǀŝƺƫ

żƯźƣ�����ƺŤſźě�ƹ���ƾƬŞƬŝ�ƮƄģ�Śǀŝƺƫ���ƶƘƫŚƐƯŶƃ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ƾſŹźŝ�ƲưƋ�Śţ��ƶºƴƧ��ƽ



Ñ                                       ƨưƷ�ƹ�ƽŶưůřƱřŹŚ��ƶƴƧ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě��ƲţŹŚţ�ƽƶƨƫ�ƹŵ�ƽř������

ƲţŹŚţ��ƶƨƫ�ƹŵ��ƽř���źǀŧŐţ�������Śºǀŝƺƫ�ƞºƬŤŴƯ�ƭŚƣŹř����źŤƯřŹŚě�Ʋºƿř�ƽƹŹ�ŚºƷ����żºǀƳ�ƾƷŚĮºƄƿŚƯŻō�Ǝƿřźºƃ�Źŵ�
ŵŵźĭ�ƆŴƄƯ��

�
ƁƹŹ�ƹ�ŵřƺƯ�ŚƷ�

�ƁŹƹźěƶƴƧ�ƲţŹŚţ�ƽ�ƶƨƫ�ƹŵ�ƽř�
���ƁŹƹźě�ƽřźŝƶƴƧ���ƲţŹŚţ�ƽ��ƶƨƫ�ƹŵ��ƽř������ºƇ��ƾºƬĭ��Ɓǈţ�ƪƯŚƃ�Śǀŝƺƫ�ƮƣŹ�ŹŚƸģ�ƽƹŹ�Ŷ�ƹ�Ɲ

���������ŢƄƧ�ƶƗŹżƯ�Źŵ�ƮƣŹ�ŹŚƸģ�Ʋƿř�řŶŤŝř�ƺŤſźěŶƳŶƃ�����ƩŚƤŤƳř��Śǀŝƺƫ�ƮƣŹ�źƷ�ƽƹŹ�ƶƴƧ�ŹřźƤŤſř�Żř�žě��
ƶƴƧ����ŻŚƛō�ŶƃŹ�ƦƣŚţř�ƶŝ�ƶƗŹżƯ�Żř�ŚƷŶƃ���ƩŚƤŤƳř�ƪưƗƽƺŰƳ�ƶŝƶƴƧ�ƶƧ�ŵƺŝ����ƵŶºƃ�ƽŹƹō�Ɩưū�ƽŚƷ

����ŝ��Śǀŝƺƫ�ƮƣŹ�źƷ�Żřƶ�����ƮƣŹ�ƱŚưƷ�ƽƹŹ�ƶƳŚĭřŶū�ŹƺƏ���ŶƃŹ�ƦƣŚţř�Źŵ���źƤŤƀƯƃƺŶƳ����ƩŚºƤŤƳř�ŹƺºƔƴƯ�ƶŝ�
ƶƴƧ����īźŝ��ƵŚĮƄƿŚƯŻō�ƶŝ�ŚƷ�������Ɩưū�ƶƗŹżƯ�Żř�ƶƴƧ�ƶŝ�Ƶŵƺƫō�ƽŚƷ���ƶƴƧ�ƹ�ƽŹƹō���Ʊō�ƽƹŹ�ƽŚƷ��ř�Śŝ�ŚƷ�ƵŵŚƠŤſ

����īźŝ�ƽƹŹ�ƭźƳ�ƽƺƯ�ƮƬƣ�Żř�ŶƳŶƃ�ƪƤŤƴƯ�ƵŚĮƄƿŚƯŻō�Źŵ�ŵƺūƺƯ�ƮƫŚſ�ƽŚƷ������ƦºƣŚţř�Źŵ�Śºǀŝƺƫ�ƭŚºƣŹř
��ƱřŶƬĭ�Źŵ�ŶƃŹ�ŚƷƿźƐƣ�ƶŝ�ƾƶƳŚƷŵ��ƽ�ÏÒ�ƕŚƠţŹř�ƹ�ÏÍ�ƾŤƳŚºſ��������Źřźºƣ�ƵŵŚƠŤºſř�ŵŹƺºƯ�ƹ�ŢºƄƧ�źºŤƯ

ŶƴŤƟźĭ���ƶƴƧ�ƍǈŤųř�ƭŶƗ�ŹƺƔƴƯ�ƶŝ�ƶƴƧ�Śŝ�ƮƣŹ�źƷ�ƽƹŹ�źƤŤƀƯ�ƽŚƷ���ƶºţƺŝ��ŹƹŚºŬƯ�ƭŚƣŹř�ƽŚƷ��ºƷ�ƽŚ
�����������ƾºƴƬǀţř�ƾºƬě�ƝƹźƓ�ƪųřŵ�ƶƳŚĭřŶū�ŹƺƐŝ�ƮƣŹ�źƷ�ƶŝ�ƍƺŝźƯ��ƝŚƠºƃ�������źºƐƣ�ƶºŝ�ÐÍ��ƕŚºƠţŹř�ƹ�ÕÍ�

ƾŤƳŚſ������Źƺţ�ƶƬǀſƺŝ�Ʊō�ƽǇŚŝ�ƶƧ�źŤƯ�řżƳŚĭŹř������ŵƺŝ�ƵŶƃ�ƵŶƳŚƃƺě����ŶºƴŤƟźĭ�Źřźºƣ�������Żř�ƽźǀĭƺºƬū�ƽřźºŝ
������ƝƹźƓ�Ʋƿř�ƱƹŹŵ�ƶŝ�šŚƟō�źƿŚſ�ŵƹŹƹƲǀƿŚě�Ţưƀƣ�ƪųřŵ�Źŵ�ƝƹźƓ�Ʋƿř��ƶºƿŚě��ƽŚºƷ��śō�Żř�źºě�

��ƃ�Ƶŵřŵ�ŹřźƣŶ�����Żř�žě�ŢǀƘưū�ƂƿřżƟř�ƶƴƧ���ƲţŹŚţ�ƽƶƴƧ�Żř�ƽŵřŶƘţ��Śǀŝƺƫ�ƮƣŹ�źƷ�ƽƹŹ����ƹ�źºƳ�ƽŚƷ
ƹ�śŚŴŤƳř�ƵŵŚƯŶƳŶƃ�ƵŵŚƠŤſř�ƾƬƇř�ƂƿŚƯŻō�ƭŚŬƳř�ƽřźŝ���

�
źŤƯřŹŚě�ƲǀǀƘţ�ŢǀƘưū�ŶƃŹ�ƽŚƷƶƴƧ�ƲţŹŚţ�ƽ�ƶƨƫ�ƹŵ�ƽř�Śǀŝƺƫ�ƮƣŹ�ŹŚƸģ�ƽƹŹ��

�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ƲǀǀƘţ�ŹƺƔƴƯ�ƶŝT. urticaeƶƴƧ���ƹ�źƳ�ƽŚƷƵŵŚƯ��ƽ���ƶºŤƟŚƿ�ƁŹƹźºě�
���žƠƣ�ƪųřŵ�ƶŝ�ƞƬŤŴƯ�ƭŚƣŹř�ƽƹŹ�Ŷƃ�ƪƤŤƴƯ�ƹźǀƃŚţ�ƽŚƷ��ŵŚºƘŝř��žºƠƣ�����ƹźǀºƃŚţ�įŚºƷ���žƴºū�Żř

ƶƄǀƃ��ÎÏ×Õ�İŤƳŚſ���ƶƳŚƷŵ�źƐƣ�ƶŝ�ƵźƠů�ŹŚƸģ�Żř�žƠƣ�źƷ�ƹ�źŤƯÏ�ƢưƗ�ƹ�ÎİŤƳŚſ�����ƪǀĪºƄţ�źºŤƯ
ŵƺŝ�ƵŶƃ��ƶƴƧ�ƮƣŹ�źƷ�įƹŹ�ƶŤƟŚƿ�ƁŹƹźě�ƚƫŚŝ�ƽŚƷ�žƠƣ�šřźƠů�ƪųřŵ��ưƷ�ƶŝ�ƍƺŝźƯ�ƽŚƷ�ƮƣŹ�ƱŚ

Ŷƃ�Ƶŵřŵ�ƩŚƤŤƳř�ŚǀŝƺƫƵ�ƹ�žƠƣ��ƪųřŵ�ŚƷŚŝ�ŶƃŹ�ƦƣŚţř�ƾƿŚƯŵ�Ǝƿřźƃ�Î± �ÏÒ�ƶūŹŵ�Śſ�ƽƾŤƳ��ŵřźºĭ��



ƶƯŚƳ�ƵźƄů�ƲưŬƳř�ƽ���Ʊřźƿř�ƾſŚƴƃÏë���ç���ÎÐÕê�������������������������������������������������������������������������Ò 

�ƾŞƀƳ�ŢŝƺƏŹÒ ± ÓÍ�ƹ�ŶƇŹŵ�ƵŹƹŵ�ƽŹƺƳ�ƽ�ÎÓ��ƹ�ƾƿŚƴºƃƹŹ�ŢƗŚſ�Õ���ƾƨƿŹŚºţ�ŢƗŚºſ���Źřźºƣ
ŶƴŤƟźĭ������ƶǀƬƧ�ƶƨƴƿř�ƶŝ�ƶūƺţ�Śŝ���ƽ�ƂƿŚƯŻō����ƽŚƷ��������ƽƹŹ�ƾŤºƀƿŚŝ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě�ƶŝ�ƍƺŝźƯ
řźƟř�������ƵŶƷŚƄƯ�Żř�žě�řŸƫ��ŵźǀĭ�šŹƺƇ�ƲƀưƷ�ŵ�ƽƮŴţ�Ʋǀƫƹř����ƶºƴƧ�Ǝºſƺţ�ƵŶƃ�ƶŤƃřŸĭ�ƽŚƷ���ƽŚºƷ

��žƠƣ�Źŵ�ŵƺūƺƯ�ƚƫŚŝ���ŚƷ�ƝŸů�ƶŝ�ŢŞƀƳƶƴƧ��ƚƫŚŝ�ƽŚƷ�ŵřźƟř�Ŝǀţźţ�ƲƿŶŝ�ƹ�Ŷƃ�ƭřŶƣř�ƮŴţ��ƽŚºƷ��
��ŶƯō�ŢſŶŝ�ƲƀưƷ������ƶƴƧ�ƝŸů�Śŝ�ƱŚƯŻ�ƮƷ������ƮŴţ��žƠƣ�ƪųřŵ�ƚƫŚŝ�ƽŚƷ��ƮƷ�ƽŚƷ����ƵŶƃ�ƶŤƃřŸĭ�Ʋſ

ū�ƱřƺƴƗ�ƶŝ�ƹ�ƁŹŚưƃŶƳŶƃ�ƶŤƟźĭ�źƔƳ�Źŵ�ƶǀƫƹř�ŢǀƘư��ÐÏÍƮƣŹ�źƷ�ƽřźŝ�ƮŴţ�����ƭŶƗ�ŹƺƔƴƯ�ƶŝ
�ƶƴƧ�ƂŴě�������žƠƣ�ƽƹŹ��žƠƣ�Żř�ũŹŚų�ƶŝ�ŚƷ�ŚƷƹźǀƃŚţ�ƽ�ƵŶƳŚºƃƺě�ƭǇ�Ǝſƺţ��Ŷºƃ������źºƷ�ŢºǀƘưū

����ƁŹŚưƃ�ƹ�ƾſŹźŝ�ŵŹƺƯ�žƠƣ�ƶƳřŻƹŹ��ŤƟźĭ�Źřźƣ�ƶ������ƮŴţ�ŲƿźƠţ�ŢŞƀƳ�Ŝǀţźţ�ƲƿŶŝ�ƹ���ŚºƷ��ƱřżºǀƯ�ƹ�
�����ƽŶƃŹ�ƪůřźƯ�Żř�Ʀƿ�źƷ�ƽŚƤŝ��ŻƹŹ�źƷ�Źŵ�Ŷƿŵźĭ�ƶŞſŚŰƯ��ƵŹƺě�ƹ�ŚƷƹŹǇ���ƱŚºưƷ�ƪųřŵ�Źŵ�żǀƳ�ŚƷ

žƠƣ���ŚƷ���ƶƿŸƜţ�Śŝ�īźŝ�Żř��ŶƳŶƃ�Ƶŵřŵ�ƁŹƹźě�Śǀŝƺƫ�ƽŚƷ���ƵŹƺºě�ƹ�ŚƷƹŹǇ�źǀƯ�ƹ�īźƯ����Ţºſƺě�ƹ�ŚºƷ
ŻřŶƳřƽ�����ŢºƟźĭ�Źřźƣ�ŢŞŧ�ƹ�ƾſŹźŝ�ŵŹƺƯ�ƶƳřŻƹŹ�šŹƺƇ�ƶŝ�ŚƸƳō�������ƹ�ƽƹŹǇ�ƪºůřźƯ�ƾºƏ�Żř�žºě

����ƶƴƧ�ŹƺƸƓ�Śŝ�ƹ�ƾĭŹƺě����ƶƴƧ�Ʋƿř��ƚƫŚŝ�ƽŚƷ��řŵ�ƶŝ�ŚƷžƠƣ�ƪų��īźºŝ�ƽƹŚů�ƹźǀƃŚţ�ƽŚƷ����ŶºƿŶū�ƽŚºƷ
��������ƪųřŵ�ƹ�ƪƤŤƴƯ�ƮƣŹ�ƱŚưƷ�ƶŝ�ƍƺŝźƯ��Śŝ�ŶƃŹ�ƦƣŚţř����ŶƳŶƃ�ƽŹřŶƸĮƳ�ƱŚƀƨƿ�ƾƨƿżǀƟ�Ǝƿřźƃ����ƪǀƫŵ

ƩŚƤŤƳř�ƶƴƧ����žƠƣ�ƶŝ�ŚƷ��ŶƿŶū�ƽŚƷ���Ʊŵźŝ�Ʋǀŝ�Żř�����ƩŚưŤůř�źǀŧŐţ��īźŝ�śƺƬƐƯŚƳ�������ƽƹŹ�ƵŻƹŹ�Ŷºƴģ�ƽŚƷ
���ƶƴƧ�ƺưƳ�ƹ�ŶƃŹ���ŚƷŵƺŝ�ƩŚƤŤƳř�Źŵ�ƶƴƧ��Żř�ƵŵŚƠŤſř�Śŝ��ŚƷƮƬƣ�����ŹŚºƄƟ�Żř�ŢºƘƳŚưƯ�ƹ�ƞƿźƓ�ƹ�ƭźƳ�ƽƺƯ
���Ʊō�ƱŶŝ�ŮƐſ�źŝ����ŚƷĭ�šŹƺƇ�ƾƟŚƧ�ŢƣŵŢƟźƶƴƧ�Śţ����ƶºŝ�ƾŞǀſō�ƶƳƺĭ�ĢǀƷ�ƱƹŶŝ�ƹ�ƪƯŚƧ�ŹƺƐŝ�ŚƷ

žƠƣ�ƪųřŵ�ŶƴŝŚƿ�ƩŚƤŤƳř�ŶƿŶū�ƽŚƷ��
��ƶƴƧ�ŹƺƸƓ�Śŝ��ƚƫŚŝ�ƽŚƷ����ƮŴţ�ƱřżǀƯ���ƹ�ƶƳřŻƹŹ�ƽżƿŹƮŴţ�ŢŞƀƳ��ƵŵŚƯ�ƽŚƷ�ƮŴţ��ŚºƷƿ���ƶºŝ�ƶºƧ�ƾ

��ƃ�ŶƴƷřƺų�ƪƿŶŞţ�ƵŵŚƯ�ŵřźƟřŶ��ƮŴţ�ƪƧ�ƱŚǀƯ�Żř���ƶŞºſŚŰƯ�ƽřźºŝ�ƹ�Ŷƃ�ƆŴƄƯ�ƵŶƃ�Ŷǀƫƺţ�ƽŚƷ�ƽ�
��ƵŵŚƯ�ŵřŶƘţ�ƲǀĮƳŚǀƯ��ƽ��ƵŵŚƯ�ƮŴţ��������ŻƹŹ�źºƷ�Źŵ�ƵŵŚºƯ�ŵźºƟ�źºƷ�ƽřŻř�ƶºŝ�ƵŶƃ�Ŷǀƫƺţ(mx)��ƵŵŚƠŤºſř�

Ŷƿŵźĭ������ŢºƟŚƿ�ƶºƯřŵř�žƠƣ�ƪųřŵ�Źŵ�ŵƺūƺƯ�ƶƴƧ�Ʋƿźųō�īźƯ�Śţ�ƾſŹźŝ�Ʋƿř����ƽŚºƷźŤƯřŹŚě��ŶºƃŹ
�ŢǀƘưū�ƁƹŹ�Żř�ƵŵŚƠŤſř�ŚŝCarey (1993, 2001)ŶƳŶƃ�ƶŞſŚŰƯ���
Ƶŵřŵ�������Ʋſ�ŽŚſř�źŝ�ŚƷ(x)���ƵŵŚƯ�ŵřŶƘţ�ƹ��������Ŷǀƫƺţ�Żř�ƪƇŚů�ƽŚƷ������Ʋºſ�Źŵ�ƵŵŚƯ�Ʀƿ�ƪŨƯx�(mx)�

�źƿŚſ�ƹ�ƮǀƔƴţŚƷźŤƯřŹŚěŶƳŶƿŵźĭ�ƶŞſŚŰƯ�źƿŻ�ƎŝřƹŹ�Żř���
Ŷǀƫƺţ�ƆƫŚų�űźƳ�ƪŨƯ����������

xxmlNRR 




������������(Net Reproductive Rate) = NRR = R0�



Ó                                       ƨưƷ�ƹ�ƽŶưůřƱřŹŚ��ƶƴƧ�ŢǀƘưū�ŶƃŹ�ƽŚƷźŤƯřŹŚě��ƲţŹŚţ�ƽƶƨƫ�ƹŵ�ƽř������

ŷ�űźƳ����ŢǀƘưū�ƂƿřżƟř�ƾţř��������
xx

rx mle 




1����������������(Intrinsic Rate of Increase) = r�����

������ŢǀƘưū�ƂƿřżƟř�ƾƷŚƴŤƯ�űźƳ��������= er  ���������������������(Finite Rate of Increase) =�
ƱŶƃ�źŝřźŝ�ƹŵ�ƱŚƯŻ�šŶƯ������

r
DT

2ln
���������������������������(Doubling time) = DT�

ƪƀƳ�Ʀƿ�ƱŚƯŻ�šŶƯ�ƎſƺŤƯ �������
r

Rln
T o�����������������(Mean Generation Time) = T��

�������������ŢǀƘưū�ƂƿřżƟř�ƾţřŷ�űźƳ(rm)���Ţſř�ƾƷŚĮƄƿŚƯŻō�źŤƯřŹŚě�Ʀƿ��ƵŶºƴƷŵ�ƱŚƄƳ�ƶƧ�ƽ���ƱřżºǀƯ�
���ŢǀƘưū�ƂƿřżƟřƵŵƺŝ����������Ŷƫƺţ�ƹ�źǀƯ�ƹ�īźƯ�Ʋǀŝ�šƹŚƠţ�ƹ���ƾƯ�ƱŚƄƳ�řŹ��ŶƷŵ����źŤƯřŹŚºěrm��Ǝƿřźºƃ�Źŵ�

��ƞƬŤŴƯ��ƱŚŝżǀƯ�ƶƬưū�Żř���šƹŚƠŤƯ�ƽŚƷƾƯ�ŶƃŚŝ�ƶŤƃřŵ�ƾƠƬŤŴƯ�źƿŵŚƤƯ�ŶƳřƺţ��rm��ƵŵŚºƯ�ŵřŶºƘţ����ƾƿŚºƷ
���������ƶƬƇŚƟ�źƷ�Źŵ�ƵŵŚƯ�ŵźƟ�Ʀƿ�ƽřŻř�ƶŝ�ƶƧ�Ţſř��ƽ��ƾƴſ�(x)���ƟŚºƋř�ŢºǀƘưū�ƶºŝ���ŵƺºƃ�ƾºƯ�ƶ����ƽřźºŝ

ƶŞſŚŰƯ�ƽ��rm�ƁƹŹ�ƢŝŚƐƯ�Carey (1993)�Ŷƃ�ƭřŶƣř��Źŵ�ƶŞºſŚŰƯ��ƽ��Ƣºǀƣŵ�rm��ƶºƫŵŚƘƯ�Źŵ�řŶºŤŝř��ƽ�
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Table 1. Population growth parameters of T� urticae on four bean varieties. 
 

    Bean variety  Parameters 

Parastoo Goli Sadaf Talash  
2.043 4.908 3.622 8.822 Net Reproductive Rate (R0) 
0.038 0.095 0.079 0.142 Intrinsic Rate of Increase (r) 
1.039 1.099 1.082 1.152 Finite Rate of Increase (ë) 

18.308 16.715 16.283 15.381 Mean Generation Time (T) 
18.125 7.292 8.787 4.901 Doubling Time (DT) 
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