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Abstract 
Sugar beet moth (SBM) Scrobipalpa ocellatella (Boyd) is one of the important pests of sugar beet 
that causes quantitative and qualitative yield loss late in the season. Pest damage is occurred in the 
central buds and the root of the sugar beet plant. The last instar larvae enter the soil and pupate for 
overwintering at harvest time of sugar beet in Karaj, Iran in November. The younger larvae having 
suitable habitat and enough food for development may have chance to pupate in soil gradually 
whenever weather permit. In order to study the overwintering potential of the pest, pupae were 
collected monthly from November 2015 to April 2016. Seasonal changes in cold hardiness indices 
such as supercooling point and lower lethal temperature of the beet moth were studied. The mean 
supercooling points of field collected pupae varied from �13.2 ± 0.33 to �18.2 ± 0.23 °C. The highest 
cold hardiness of diapausing pupae was found in November, December and January, and the lowest in 
April. The cold hardiness of diapausing pupae was higher than that of nondiapausing pupae at -10,  
-15 and -20 °C. Lethal temperature for 50% of� population (LT50) changed from -13.99 ºC in 
November to -5.5 ºC in April. In spite of the fact that the supercooling point of the diapause pupae did 
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not exceed �15 °C in the late-winter and April, the pupae could not withstand temperatures below 

zero under a supercooling point. However, the findings show that the ability of pupae to tolerate in 
the diapause stage is more than the capacity of cold and frost environment, and therefore, 
temperatures below zero in winter cannot be considered as a significant risk for the survival of sugar 
beet moth. 
Key words: sugar beet moth, Scrobipalpa ocellatella, supercooling point, lower lethal temperature, 
diapause 
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Fig. 1. Changes in minimum, mean and maximum air temperature at the nearest weather 
station to collection site from September 2015 to March 2016. 
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Fig. 2. Mean supercooling point 
(Mean ± SE) fluctuations in pupae of 
Scrobipalpa ocellatella collected from 
November 2015 to April 2016. Means 
followed by the same letters are not 
significantly different (Tukey�s test,  
P < 0.05)� 

¶°������¾Ì´¿ZÌ»�cY�ÌÌ¤e(Mean ± SE)��Ä�¬¿
Ã�Ì¨��{Z¼n¿Y�É�ÂaZË{�ÉZÅ��}M� �yYÁYÃZ»�������

� É�ÂaZË{�Ì£� Á�� ÃZ»{Y{�»����� ��,|À«�|À¤q� |Ì]
Scrobipalpa ocellatella� ��d»Ô�� ����´¿ZÌ]

�¥ÔfyYÊÀ »���Z�Y� �]� |��{�®Ë�t��� �{� �Y{
Ê»�¶¬f�»�d¿{Âf�Y�Êe�½Â»�M�|�Z]���

Fig. 3. Mean supercooling point 
fluctuations (Mean ± SE) in diapausing 
(December 2015) and non diapausing 
(August 2016) pupae of Scrobipalpa 
ocellatella.� ** indicates significant 
differences (Independent t- student test, 
p < 0.01). 
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¶°����Ã�Ì¨�� �{� �Ì»� Á� ±�»� ½Y�Ì»� cY�ÌÌ¤e½Zf�»�� ÉZÅ�,|À«�|À¤q� |Ì]� ½Y�~³� �

Scrobipalpa ocellatella�ÃZ»� Ê�ÉZÅ�� ½Z]M�����¾Ë{�Á�§� Ze�ÃZ»������ �¾Ì´¿ZÌ»�Z]� ÉZÅ
�t����{�Ê¯Âe�½Â»�M��Z�Y��]��f�»�¥Á�u��ÊÀ »�¥ÔfyY�|��{�|¿�Y|¿�ºÅ�Z]�É�Y{���

Fig. 4. Mortality of overwintering pupae of sugar beet moth from November 
2015 to April 2016.�Means followed by the same letters are not significantly 
different (Tukey�s test, P < 0.05)� 

��
� ¶°����Ã�Ì¨�� �{� Z¬]� |��{� ÉZÅ� É�ÂaZË{(D) �� É�ÂaZË{�Ì£� Á(ND)���,|À«�|À¤q� |Ì]

Scrobipalpa ocellatella�� ÉZÅZ»{� �{���� ,������ Á������ËY��� �{� �ÂÌ�¸�� Äm�{
ÃZ´�ËZ»�M���
�d»Ô����ÊÀ »�¥ÔfyY��´¿ZÌ]��d¿{Âf�Y�Êe�½Â»�M��Z�Y��]�|��{�®Ë�t����{��Y{�¶¬f�»

Ê»�|�Z]���
Fig. 5. Survival rate in diapausing (D) and non diapausing (ND) pupae of 
sugar beet moth, Scrobipalpa ocellatella (-10, -15 and -20 ˚C) in laboratory 
condition.� 
** indicates significant differences (Independent t- student test, p < 0.01). 
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� µÁ|m���� Ã|À�¯� ¶«Y|u� ÉZ»{�LT50� �Ã�Ì¨�� ¾ÌËZa� Á� ÓZ]� ½ZÀÌ¼�Y� {Á|u� Á�|Ì]� ÉZÅ
�,|À«�|À¤qScrobipalpa ocellatella��½Z]M��Y������¾Ë{�Á�§�Ze�������

Table 1. Lower lethal temperature (LT50) values in pupae of sugar beet 
moth, Scrobipalpa ocellatella from November 2015 to April 2016. 

95% confidence intervals (°C) 

LT50 (°C) N Month 
Upper Lower 
-12.78 -14.44 -13.99c 45 Nov 
-17.51 -18.39 -17.78e 45 Dec 
-18.69 -19.78 -19.05f 45 Jan 
-14.45 -15.03 -14.62d 45 Feb 
-10.16 -11.52 -11.15b 45 Mar 
-0.53 -7.82 -5.49 a 45 Apr 
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� Ã{Z»M� �ÂaZË{� �Z£M� dÆm� Y�� {Ây� Á� Ã|�� ®Ë�Â·ÂË�Ì§� Á� É�Zf§�� cY�ÌÌ¤e� É��Ê»�|ÀÀ¯� ��cY�ÌÌ¤e� ¾Ë�f¼Æ»

Ã|ÅZ�»�Ã|� ½Z»�� ¾ËY� �{,�ÃZÀa� ÉY�]� Ânf�m� ,�¼ne� ,c�mZÆ»�� É��¿Y� �ËZy}��ËY�§Y� Á� \�ZÀ»� ÃZ³Ê»��|�Z]
�Kostal, 2006���Ä���»�cY|ÅZ�»�½Z�¿�ÉYÊ»��|Å{�ÌËZa��{�YÂÅ�ÉZ»{�½|��{���Z]�Ä¯�ÄeÂ]�Ê³{Â·M�½Y�Ì»��Y�Ä]�ZÅ
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�Á�{Z¼n¿Y��ËY�§Y�¶¼ve�½Y�Ì»|À¿Z»�cY��u�Êy�]��{�Z»����\Ì��¹�¯Cydia pomonella (L.) (Neven, 1999; 

Khani & Moharamipour, 2011)�,\Ì���ÂÀÌ»� Phyllonorycter ringoniella (Matsumura) (Li et al., 2002),�
Ä«Z��¹�¯��l¿�]�É�YÂ¿��YÂyChilo supressalis (Walker)� (Hou et al., 2009)�,Ocneria terebinthina (Strg.) 

(Behroozi et al., 2012) ��Á� Aulacophora nigripennis (Motschulsky)� (Watanabe & Tanaka, 1999)  ���Ì¿
���Y�³d�Y�Ã|���ve�½Y�Ì»�¾ÌÀr¼Å�¶¼��{�Z»��Ã�Ì¨���{�|À«�|À¤q�|Ì]�ÉZÅ¶ËYÁY�{�Á�½Zf�»��ÃZ»�¾Ë�e{����
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�¶Ì°�eÊ»�|ÀÅ{�Y��{�Ä¯�{�YÁ�Ã�Ì¨��ÊÀ Ë�{Ây�É�ÂaZË{��Z§�Ä]�d��§�¾Ì·ÁÊ»��|¿Â����Y�Ê³��]�d¼�«��«YÁ��{

��ÂaZË{�Ä]�Zy��{�Ã�Ì¨��c�Â��Ä]�Ä¯�dÌ ¼mÊ»�Á�¿�Ê¸�Y�dÌ ¼m�|d§M��¶Ì°�e�Y�Ê»�|ÀÅ{����ÅZ¯�Z]�Z»Y
ÊÀ »�Á��Ì´¼�qÃ�Ì¨��¶¼ve��Y{�{��¨���Ë��ÉZÅZ»{�Ä]�ZÅ�,¾¼Æ]�Ê»�ÃZ»�¾Ë{�Á�§�Á�|À¨�Y�Ä]�Ä¯�d§ZË�{�½YÂe

Ã�Ì¨��¾ËY� {ZË��µZ¼fuY�a�Ä¸u�»��{� ZÅÃ�Ì¨��¾ËY� �Y�¶»Z¯�cY��u��ÂÆ��½Z°»Y�Á�|¿�Y{� �Y�«�É�ÂaZË{��{� ZÅ
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