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Response models for macroconidium germination of Fusarium graminearum as influenced by 

temperature 
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Fig. 1. The effect of temperature on the mean of maximum germination (a) and mean of germination rate 

(b) of Fusarium graminearum isolates. 
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Table 1. Coefficient of determination estimates for several models relating conidial 

germination of Fusarium graminearum for different temperatures 

 

 
"*)*��8�(�
� ���*(Temperature(ºC)  

30 25 20 15 10 5 R�"Model  

40.22 44.82 45.17 56.29 52.42 44.31 Linear 

46.45 49.04 48.33 58.34 51.15 45.34 Square root-X 

52.39 52.46 50.43 59.12 48.69 45.43 Logarithmic-X 

61.34 56.01 50.35 56.40 40.82 42.72 Reciprocal-X 

47.38 49.60 37.14 51.83 43.18 43.96 Double reciprocal 

31.06 39.17 30.17 47.30 50.09 41.61 Reciprocal-Y 

36.08 42.15 38.97 52.39 51.62 43.57 Exponential 

47.00 49.50 44.47 56.26 49.08 45.66 Multiplicative 

a b 
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 �`

 R%��BQ) �"�*�(                            Table 1. (continued) 

38.25 43.52 42.41 54.50 52.11 44.8 Square root-Y 

55.03 53.01 45.44 54.84 42.23 43.92 S-curve 

<no fit> <no fit> <no fit> <no fit> <no fit> <no fit> Logistic 

<no fit> <no fit> <no fit> <no fit> <no fit> <no fit> Log probit 

  

 
 

 P:;�Q����� F�8�
�" ���D" �� '�()" ��
"* 
	�
��7 �E� �\�
D"  ��#$ ��& ����� 
	  *��" 
	

G�
H �����  Fusarium graminearum.  
Fig. 2. The influence of different temperatures on mean conidiospore germination of tested isolates of 

Fusarium graminearum. 
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6�� ��& ��; ��:  

  

(for T≤15) rg = b0+b1T+b2T2 
)�(  

(for T>15) rg = b0+b1T+b2T2+b3(T-15)+b4(T-15)2 
�( ) 

 WJ �* �$ rg����� ���   ���&b % 4�; *�%J�� 
	�("��
  
	 T6�
"*  . nx*
/"�% � 4*
+(�� 
� 

�V2��d W������ @%� &� (Nonlinear regression)�#(3�� ���H ����� *��"  .���D"R2  ��� 
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/"� ����� `�/�� �!*
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Durbin-Watson *%�i *��" %* �	 �* ��" W
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��H
� �$ �	*  �8!� &� 
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 R%���Q4�
"J % 4�; �N�
L" 
	�("��
  ���D"   R�" 5
�� �� �0���" 
	)� (|���" 4�; 

����� �� ��#$ ��&  G�
H 
	Fusarium graminearum  W
"& �*� 
	
"* ��� 

����� *��"  
Table 2. Estimated parameters and associated statistics for equation 1 for relating conidial 

germination of Fusarium graminearum to time for each tested temperature  

 

MSE R2 r g gmax  g 0 
"*(ºC) 

0.0363022 44.31 0.0820217 52.518 11.76 5 
0.027597 52.42 0.0940641 81.161 13.35 10 

0.0295529 56.29 0.094456 99.375 18.80 15 
0.0177014 45.17 0.058964 98.75 37.31 20 
0.00768737 44.82 0.0351172 100 57.09 25 
0.0525039 40.22 0.0351172 100 27.56 30 

 

 R%���Q4�
"J % 4�; �N�
L" 
	�("��
  ���D"  ��  R�" 5
�� �� �0���" 
	  R
�"��

)R�"  
	�% � (����� �� |���" ��#$ ��&  G�
H 
	Fusarium graminearum� �* 

 �W
"&����� *��" 
	
"* ���  
Table 3. Estimated parameters and associated statistics for polynomial model (equation 2,3) 

for relating conidiospore germination of Fusarium graminearum for each tested temperatures 

MSE 
      4�
"J Durbin-

Watson 
R 2 4�; *�%J�� 
	�("��
   

0.00022 
2.05935 

 
82.61 0.0851144 b 0  

   0.00137571 b 1  �!*
/" 

   -0.000112262 b 2 aQ� 

0.00066 2.05335 82.60 -7.30895 b 0  

   -0.530965 b 1  �!*
/" 

   0.0682383 b 2 �Q� 

   -1.51819 b 3  

   -0.0683467 b 4  
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 P:;�Qh�  % 4�; 4�	
9" ���D" ��*���  R�" &� 4*
+(�� 
� ��& ����� ��� 4�; �#���/�
7 W��#/�  &� �


"*.  
Fig. 3. Observed and predicted values of conidial germination rate based on equation 2 as a function of 

temperature.  
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(Duthie 1997) .  
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