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Abstract 
Regression models are a tool to quantify the weeds seed germination in response to temperature. In order to determinate the cardinal temperature of 
four weeds Brassicaceae family (Eruca sativa, Hirschfeldia incana, Sinapis arvensis, and Erysimum repandum), four separate experiments have been 
conducted at nine temperatures (5, 10, 15, 20, 25, 30, 35, 40, and 45°C) as factorial, based on a complete randomized design (CRD) with three 
replications in Agricultural Science and Natural Resources University of Khuzestan during 2019. The First factor includes four weeds, and the second 
factor, weeds’ response to temperature. These have been different at 40°C only. H. incana displays some germination (38%), whereas the germination 
of other weeds has been completely inhibited. Based on the used models, the best models to determine cardinal temperature for E. sativa has been 
Beta, five parameter; for E. repandum, Beta, four parameter; and for S. arvensis, and H. incana, Dent-like model. The optimum temperature for 
germination of E. sativa and E. repandum are predicted to be 19.43 and 16.01 °C (Beta four and five parameter models), respectively. Moreover, the 
lower and upper optimum temperatures for germination of H. incana and Sinapis arvensis have been achieved at 27.22, 29.26, 23.23, and 27.86 °C, 
respectively (at Dent-like model). The maximum emergence of Eruca sativa, Hirschfeldia incana, and Sinapis arvensis is expected in November and 
from December to February for Erysimum repandum. Modeling germination in response to temperature can be considered in weed management, 
especially when determining the control time of weeds. 

 
Keywords: Beta model, dent-like model, Erysimum repandum, Eruca sativa, Hirschfeldia incana. 
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! ����� ���*+ 1
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 ���! 4 �d� ��E�+ ���!��m�  ]�M5+ ���! �� ��& �d�
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���� ���� �� ���4� n�#� �d�  ���P+T�� ���� 
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! -�& �� om� ���
)Fallahi et al., 
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Y�  )�	(� �� Y'� !� M
 Q���6 �S�	$ )
�+

 ���� )��*+ �� 
����&����d�  V�Z� h
��& ���r+ ��

T�� )Nakao & Cardoso, 2016(. 

� �������  �!� ��� ��  T$�� j
�D !� ����+

����  �! 
���	&  �� �� 4
��� ���H�8 � st5���& 

�
�� ���� ]��& �� )Tb( Y��H�� �
 /�#V� ���� 1)To(  4
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al., 2007(1 �#&4 )Khalaj et al., 2012; Manalil et 

al., 2018F�& ��5��. 1(5 )Chauhan et al., 20061( 

/��	�6 ) Nejadhasan et al., 2017���. 4 ( �
 )�34�

                                                                                    
1. Descurania sophia 
2. Sinapis arvensis 
3. Diplotaxis tenuifolia 
4. Rapistrum rugosum 
5. Sisymbrium oriental 
6. Eruca sativa 
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 �S�� ��H�� �� ��	
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 �V���)1�& ���RH�� ( )Zhao et al., 2018(   :�� T�� ����� �� 

) �V���1(                                     �� = �
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�
3  

�8 �� �� 1a  �b���6����  �! 1B h. -�& 1X50  ���!

 (!4�) !��� ���� ����50  �S������  �! � .�&��  

Y� )�	(  T' �� T��  T$�� ���48����  �! !� 

 �V���)2(  ���RH���& )Soltani et al., 2013.( 

) �V���2(                                                     �� = �
���

4  

�M+4������� 1�� T'  ��H�������'( 4 U	��H� 1��

 T$�� y!�������  �!"#$  ���F ���RH�� ���� !�� ���

�4�  �� �� T?�� )2(  T�� ��& �p���)Derakhshan et 

al., 2013(.  

  
 7�$:1��# ��)&0�& (B05,C) EF&$% � .G-&$% ��#� . ���� +1 �� 7�C =,�I# ���10 �!�C  

  �'�  ���8  �\8   ��  )�'�   �	R��  )
��4�?  T5'I
���  ����.  ��+  �����  ��
�'&  

�b���6 ����  16/39  54/29  70/21  08/20  82/19  01/25  98/30  15/38  03/45  19/47  43/47  05/45  
]F��6 ����  52/22  05/16  67/9  17/9  86/8  28/12  48/17  37/23  44/28  35/30  79/30  85/27  

  
1. Hirschfeldia incana 
2. Erysimum repandum 
3. Cumulative germination 
4. Germination rate 
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(�����)              �� �� < � < To . 
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�������� 

�(�) = (!�!')
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�(�) = (!+�!)
(!+�!")              �� To2 < � ≤ Tc. 

�(�) = 1             �� To1 < � ≤ To2. 

�(�) = 0             �� T ≤ Tb or t ≥ Tc. 

��H����� U	� �H� 
f(T)=[(T-Tb/T0-Tb)*(Tc-T/Tc-Tb)^

(TC-T
O

/T
O

-T
b
)] a 
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(!"�!') ∗ (!+�!)

(!+�!')
(34�35)
(36�3�)7*a 

��H����� ��'( �H� f(�) = (!+�!)
(!+�!") ∗ (!�!')
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1(/�#V� Tc  1("_� ���� �
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 1(��HZ+ /�#V�To2 ) 1(��F�? /�#V� ����fo  ]F��6)

 ���� ���!����  �! 1(/�#V� ���� �� a  �� ]M&�H�����

 4 �H� J��+ T� 7
��!8 ����.�	&��  

��� y!��� 
�M� T'  s.�& 4� !� "#Ht� ���

 ���RH�� �
!�V���) �&  ���3  44( s.�& �(�� �� ��

Y� �+ &��	��5� � ��IH$� ��	��7�� �+ ��� �H'� 
�M� 4 ��

��&�� )Derakhshan et al., 2013(. 

) �V���3 (�V. Q�*��� )�L���� �5
�  

�89: = ;�
< ∑(>%�? − >A&BC)D         

  

) �V���4 ( s.�&c�p��8        

AICc= n.ln  EFF
G +2K+HDI(I��)

G�I�� J 
 1�8 �� ��n ����� ���*+ 1RSS ������F�� Q�*��� J�  

 4K ��� ����H����� ���*+ �  .�&��  

���� ]�#Z+ 4 �
�P+ ��G�����  4 ������� �
�P+

]M& Y��K�� �� �� ) QB���L�� ���?�Sigmaplot 14( 

 K�P���&.  

3. ��� 	 ��� !  

3 .1 �"�� .�!��# !$%  

"#$ 4����. 4 /��	� !�� ������ �� )�34��10  �+35 

 ����� G���#� � ��100  �S������  �! )
� 4 ����� 

 �'	+ G���#� � �� U	� ���� �� �� ��� E�6 ��

"#$  �� ��� /��	� !������  �!) ]��� 100  (�S��

 ]M&) T&��1"#$ �� �� 4 .(�. !���� 1564

���.��5��. 4 )�34�� ����� �������  �! �� -�+�+ 56 1

41  458  ]M&) ��� �S��1 �� �� ��� ��5� U
�H� .(

"#$ 4� G���#� � �� U	� �������. !�� 4 564

��5��.���. �� TI�� ��� �S�� )�34������  !� 

7�� �+ ���� �� .�	H&�� �45 �� G���#� � �� v��-

 !� K���"#$ ��'( �*E�V� ���� !������  �! ����5� 

�5�]��F �HM� .  ������ � �+����  �!���.  �� )�34��

 ����40  )
� ��� ��5� U
�H� �� ��� G���#� � ��

"#$ �� ���F !��38  �S������  �! ]M&) ��� 1 .(

 U
�H�7�4^� "#$ �� ��� ��5���5��. !�� TI�� ���

"#$ �
�� ��� !�� ��� ������ �Y� �+  !�20  � ��

� G���#� ����+����  �! �� 4 �&�� �H&�� ��+a�� 

 ����30  G���#� � ������  �! 4 7��� Q�& �� 
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 ��14 ���� �S��  ]M&)1 ���� Q���6 � �� )
�H'� .(

 �S������  �!��5��. ��  ���� ���15  � ��

 ��� )
� �� �� ��� G���#�����  �! 78 TIk �S�� �& 

 ]M&)1 .(Y� )�	(  ���� �� �� ��� ��5� U
�H�30  � ��

 �S�� G���#�����  �!���.  /��	� �� TI�� 564

���. 4 ���� �� 4 T?�
 7��� )�34��35  � ��
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