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�( 1��*i  &��	(  �,  .���� �  ����"  �� 5���*]�*#  �� �"�B� j	� f,� � .&"  ����  �A��:��3�6 ��� �B� ���&�� ! L&�L��*( N,�(! L&� ���! G��	K !����*C  Study the relationship between seed size and aging on  cardinal temperatures of Canola S. A. Siadat1, S. A. Moosavi2*, Gh. Parmoon3, S. Kiani4 1. Professor, Department of Plant Production and Genetics, Agricultural Sciences and Natural Resources University of Khuzestan 2. Assistant Professor, Department of Plant Production and Genetics, Agricultural Sciences and Natural Resources University of Khuzestan. 3. Former Ph.D student of Agronomy, Department of Agronomy and Plant breeding, Mohaghegh Ardabili University. 4. Former Ph.D Student of Agronomy, Department of Plant Production and Genetics, Agricultural Sciences and Natural Resources University of Khuzestan. (Received: Aug. 04, 2020 – Accepted: Oct. 27, 2020) Abstract To study the relationship between seed size and aging on cardinal temperatures of canola cv. Hyola 50, seed germination an experiment was conducted based on a randomized complete design with three replications. Seeds were classified in to four groups based on their diameter (1.4, 1.8, 2 and 2.2 mm) and considered as the first experimental factor. The Second factor was various durations of accelerated aging treatment (0, 24, 48, 72, 96 and 120 hours (40oC, RH=100%) and the third factor was nine constant temperatures in which seeds were germinated (0, 5, 10, 15, 20, 25, 30, 35 and 40 ̊ C). Cardinal temperatures were quantified for germination fraction of 50% using four nonlinear model: beta, beta modify, dent-like and segmented. The result indicted beta model better described responses germination rate to temperature compared with others models and accelerated aging and sizes did not affect the change model base temperature was about 1.15 OC in sizes 1.4 mm and increase in size to 2.2 mm deceased to 0.11 OC. The optimal temperature range was about 21.37 to 21.58 OC and the maximum temperature was 40.2 to 40.8 OC. it was also found that different seed sizes did not have a significant difference in terms of thermal time and deterioration increased the basal germination temperature and thermal time coefficient and reduced the optimal and maximum temperature, that it can show necessity delay in planting date in cold areas or early planting in tropical areas in these types of seeds. Keywords: Seed size, thermal model, beta model, germination, accelerated aging.                                                            * Email: amirmoosavi@asnrukh.ac.ir 
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*l ��� )Yin et al., 1995(�&UUV 23UU4� ��� ! )Yan and Hunt, 1999(G��&�  ! ��)Mwale et al., 1994( GW(�  ��� )Mobli et al., 2018; Soltani and Sinclair, 2012(  ) &UUV � �[�UU��Parmoon et al, 2015; Soltani et al, 2006.(  L&U� f,� A��*� ��*�   13C �Uh�UUU� ��J:� �*� �� �U"14 .&V � �[��� ) f�( S,*i �� L&� f�( ��*�2R ��H
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�UUUUV   �&V  \0Q( )AICc (  .&V  � �[�� �    f���� G� ,� e
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1 �� ����Wh" �    &�K / ��*,� �B� �����: � �	�� G,*��10/  ���hV4 ���]�� /1400  123   h"*� � �� GUUU� d�W   G��# ���&��  �B�  � �*C   ��*O ��  �  5:*#!      G��	K 5�*UUU� G�  	� �'�c �  f,� *� ��3� ���   ��4� 1�*a� 50(*ap( h"*�W G��#�  d����&�� �  �*C ! ���&��  � ��  � �*C  L�&K) 5:*# ��*O ��  � 2.(  G��	K &UU4�  1�*b( &��� G� �	�*� `,���UU�� ��� ��    d,�J:� ��  G�   �  ���&� �    1�*ap(  !�B��*C  G� �	K *� ��� G� G�:�, d"��  G��	K &4�  1�*b( SV G� ��	�� �� ��     ��UU�� d, �J: �   �* C  � ���&UU�� ��UU"2  �2/2      �� *� h � ���&�� ��"4/1  �8/1 ���  �  ��UU�� `,��� f�gh" . 	� *��   G��*C          G� �	K �,��   � �&0 � d"��  SK 	� �B� ���G� �&UUUV �J�� ��"�B� ��B� �  G� ��	�*C ��  G�:� &UUU4 G��	K ��"��  �  ���5  �(35  GK�    X	] ��   1�	4  J�  �M�� 2	HUU� �  G� � 	� �'�c �  f,� 5UU�� G�:*#C�* )120  G��	K (5��� *,� ��"��  �  �J�� ���10  �� *(M�� � 35  GK�  X	UU]�UU�    TWUUV) 5UU�� G�:*�� 1�	UU41 .(      G� 5� � �&V  eZ� � f�gh"���&��   u,�*V  f,� �  �B�    �  SK 	�  1�*ap(  d"��*C     �,��   � �&0 � � �&UUUUV G��	K ��B� �  ����*C  �  G�:�,���&�� ��"2/2  �2  *�UU��  ��8/1  �4/1 ��� 1�&O d/� �&�"  ��UU�� f,� G�  	� *��G��	K �,��  G���  f�( �  �B��� ��� TWV) &V��1.(   L�&K2- P }��,��� J'��G��	K 5�*� � &4�  ��� ��"�B� *a�( 50( �J�����&��  !�B��*C .Y��Z� ��"��  � �&V �,*](  Table 2 - Results of analysis of variance (mean squares) for germination percentage (GP) and germination rate (GR) of affected by seed size (SS) and accelerated aging (AA) under different levels of temperature.  *b( ����� Source of variation � ��P GK�  Degree of freedom 1���*� f���� Means square G��	K &4� ���  Germination percentage G��	K 5�*����  Germination rate ���&�� �B�  Seed Size (SS) 3 468.11** 0.048** �*C �&V �,*](  Accelerated aging (AA) 5 30841.56** 1.285** ��  Temperature (T) 6 35630.63** 1.621** SS × AA 15 221.02** 0.045** SS × T 18 327.82** 0.040* AA × T 30 1526.39** 0.049** SS × AA × T 90 136.04** 0.010ns �H
 Error 336 69.18 0.010 1�*b( S,*i Coefficient of Variations (%) - 11.25 18.24 *�� ���� S(*( G� * !*  L�h�c� \H� � 01/0 � 05/0 &4�   **, *Significant at 0.01 and 0.05 level of probability, respectively    ���*� �     �&V eZ�� G�:*# 1�	4 ��"G�  �&�� ��   G��	K *� �B� G(	� ��*/�UUU�� � ���   � � � 	� ��B# *a�( �" f   � �B� ���&��         	K� 5�v� GH��� �B� 1�&O � ����&�� ��J� )  �� Nizam, 2011; Moussavi et al., 2011 f�gh" .(          5UUU�� G�:*# 1�	UUU4 ��UUU� ��# ��� *� G� G�'�H� � G��	K G� &UUUV eZUUU�� �� *�UUU�� 5UUUV�  ��B� �  ���     ��" �B��� J,� ) &UUUUV��Saeed and Shaukat, 2000 .(         !�&� # $k 	� ��" �B�  G�  &UUUV A��J# f�gh"   ����  G��	K 5�*�    �'� !� 	� 5V�  ��"�B� G� 5�]� �*(M�� ���     G� �	K yM	, �  G� �  ���&� � d,�J:� ��  d�( u,�*UUUV �  ���



G�'�H� GH��� ��� ���&�� � 5[� �B� �� ��"��  ...L��, ���   &�K / ��*,� �B� �����: � �	�� G,*��10 ���hV /4 ���]�� /1400  124   �� *�� � )  	VGhorbani et al., 2008.(   � &4 �  � 	� M��    G� �	K 5�*UUU� �  ���   ��"�B� �� 5UUUV�       �,�� �	( T'  G�  G� �          ��*� *(M��  �Bb �  �	� � �%*�� f�p(  �  r�J� ��"G��	K 5:*x �� 5�] � ��� &�" )Humara et al., 2002; Vaughton and Ramsey, 1998   1�� '�H� �  f�gh" .(       GUU��	K 5UU�*UUU� � &UUUU4�  d"�UU� *�,    *a � �  ���  �*C  ) 5UUU�� �&UUUV A��J# J�Walters et al., 2010; Kapoor et al., 2010; Oskouei et al., 2015 .( S,*Z( ��l ���&,�CqN,J�P 5'��: d"�� � ! ��"��P�]��5��& ! ���
�� S,*Z( 5,�)� �  � �B� *,�
� $,*0( �  5���h�       � ���(�*CDNA   �� �   �*C  5UU�� ��  d"�UU� ��UU" G��	K� �  ��� *a�*C �� ) &V ��Parmoon et al., 2015; Kibinza et al., 2011.(    TWV1-  *a�( �&�� G� �� 	h����&��  � �B��*C G��	K &4�  *� �&V �,*]( .Y��Z� ��"��  �  �J�� ���  a *HO :4/1  !*�� ���b *HO :8/1  !*�� ���c *HO :2  � *�� ���d *HO :2/2 .*�� ���  Figure 1- 3D plot of effect seed size and accelerated aging on germination percentage of Rapeseed (Brassica napus) seeds at different constant temperatures. Seed size 1.4 mm (a), 1.8 mm (b), 2.0 mm (c) and 2.2 mm (d).   
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 �*l ��"���UU�  5�*UU� ;UU��C  G��	K     �  ��UUU�� Y��Z� ��"��  G� ���   TWUUUV)2  �( 5( !   S,*Ui ��J�) f��(2R(   5�*U� 1�*b(G��	K���  50(  *ap(  ���&� �   �  L&�  �  Y��Z� ��" GW(��  f�824/0   �( 930/0 !1�*b( f�gh" . 	�   f��� � GUUUU�,� e
�UUUUV    ) �H 
 1�� �*�RMSE(   J� L&�  f,� � 09/0   �(15/0  � 1�*b(    �&V \0Q( $,��P e
�V  )AICc ( J�18/3   �(75/7  	�. 1�*b( 2R !RMSE  �AICc  ��*�dC���    G� �	K 5� *UUU�  50 ( ��� *ap( �*C  J� L&�  f,� �   � G  SUU(*(831/0-898/0 !09/0-14/0  �18/3 – 67/7   	�   L�&K )3 .(    G� �	K 5� *UUU� fhZ( &� �� �  ���  ��" ��   � Y��Z�  ���&� �         �  L&�  �� � �[ �UUU�� ��  �B� GW (��  N"G� 1�	4  � �&���  G��&��   TWV � 2  �3   2	H� �  �  Y��Z��*C  � TWUUV��" 4  �5  .5UU�� �&UUV � �  ��UU��   ��"*�����C .��      G��	K G,�C ���  !L&� f,� �� �J�� ���4/0  �(15/1  GK�  X	]��  � ���&�� .5�� *b�� Y��Z� ��"     ��B� f,� ��*� L&� f,� �  J� G�)� ��� 32/22   �(56/22   GK�  X	UUU]�UUU�     J� G�UUU�� ���  �40   �(5/40   GK� X	UU]�UU�  2	HUU� �  G,�C ���  1�*b( .&UUV � � fhZ( �*C f,� �    J� L&�31/0   �(70/0   GK � �UUU�X	UUU] !    G�)� ���  1�*b(37/22   �(37/23   GK�  X	UUU]�UUU�  �     J� G�UUU�� ���  1�*b(40   �(6/40   GK�  X	UUU]�UUU�  L�&K) &V  ��P*�3.(    TWV2- dC ��&/�G��	K 5�*� (��/�) �&V �&"��� � (�	H
) �&V ��� � �"��  �  �J�� ������&�� Y��Z� ��"  L&� �� � �[��� ��) GW(�  ��"aG��&�  !() ��b) ��� !(c) 234� ���� � (d�&V (.  Figure 2- Predicted (lines) vs. observed (symbols) germination rate of Rapeseed (Brassica napus)  seeds at different constant temperatures and seed size using segmented (a), Dent- like (b), Beta (c)  and  Beta modified (d)  models. 
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V) &,�h� ��� TW2  �( 5    ���&� � �  L&� f,� f�( S,*UUUi .(   �� �B�  Y��Z� ��" 981/0   �(989/0 !RMSE  ��04/0   �(05/0  �AICc  �� J� 45/4   �(6    2	HUUU� �  S, �*UUUi f,� f�gh" . 	� *b�� �� S(*( G� J� �*C Y��Z�985/0 -992/0 !03/0- 06/0  �77/0-46/7   L�&K) &V  � � fhZ(4 ��"*�����C .�� .(G��	K G,�C ���  J� L&� f,� !�J�� ���07/0-  �(35/0 GK�   G�)� f,�C &c ���  !X	UUU]�UUU�17/12 – 88/13  GK�       J� M��  &c  ���   � X	UUU]�UUU�56/31   �(27/33   GK �  G��� ���  G� &V eZ�� f�gh" .5�� *b�� X	]�� � �&0� �  J� L&� f,� � 40  �(7/40  X	UUU]�UUU� GK� ��    f� J� �*C Y��Z� 2	H�  �  G�)� ���  .&V ��16/0  �(38/0  f� f,�C &c !X	UUU]�UUU� GK� 10/12  �(34/14    f� J� M�� &c � X	UU]�UU� GK�48/32  �(33/33  GK� 



1 �� ����Wh" �    &�K / ��*,� �B� �����: � �	�� G,*��10/  ���hV4 ���]�� /1400  127        �  L&�  f,� �  J� G� UUU�� ���  . 	� *b�� X	UUU]�UUU� � �&0�2/40  �(7/40    &UUV � � fhZ( X	UU]�UU� GK�  L�&K)4.(    G�  �  ��UU�� J� �&UUV 23UU4� ���� L&� A��*� `,��� GW( � ) ���O L&� �  �� G],�/� �  L&� f,�G��&�  � ��� (� G��	K 5�*UU� 1�*b( 5UU]��	( ���&�� !��  �  �� �J�� ���     TWUUUV) &�J� fhZ( *�)� �*C � �B�2   �(5 G� (  G� ��	� ���&�� �  f�( S,*i �� �B� Y��Z� ��"954/0  �(996/0  �RMSE   � �&0� �  J�02/0   �(05/0  �AICc  �� J�4-  �(8/9  L�&K)  	� *b��5*b( !&V eZ�� f�gh" .( 1�     � �&0� �  �*C Y��Z� 2	H�  �  f�( S,*i957 �( /994/0  �RMSE  � �&0� � 03/0  �(04/0  ����  �AICc   f�02/0   �(03/5   L�&K)  	�5   fhZ( ��"*�����C .�� .(  G��	K G,�C ��  !L&� f,� �&V � �&0� �  �J�� ���12/0  �( 61/1    f� G�)� ��  !X	]�� GK� 68/21  �(42/22 �  GK    J� ��B� f,� G�UU�� ���  � X	UU]�UU�40  �(5/40  GK�    �� X	] ��    �  J� �*C u,�*V  �  �,��  � �&0� .&V �� G,�C ���   �	�12/0  �(62/0     �	� �  !X	UU]�UU� GK�  G�)� �,�� 89/21  �(59/23   �	� �  � X	UUU]�UUU� GK�    G�UUU�� ��� 1/40  �(5/40  �� X	UUU]�UUU� GK�  &UUUV��   L�&K)5.(     TWV4- dC ��&/�G��	K 5�*� (��/�) �&V �&"��� � (�	H
) �&V ��� �&V �,*]( �*C 2	H� � �"��  �  �J�� ���  L&� �� � �[��� ��) GW(�  ��"aG��&�  !() ��b) ��� !(c) 234� ���� � (d( .�&V  Figure 4- Predicted (lines) vs. observed (symbols) germination rate of Rapeseed (Brassica napus)  seeds at different constant temperatures and accelerated aging using segmented (a), Dent- like (b),  Beta (c) and Beta modified (d) models.  



G�'�H� GH��� ��� ���&�� � 5[� �B� �� ��"��  ...L��, ���   &�K / ��*,� �B� �����: � �	�� G,*��10 ���hV /4 ���]�� /1400  128       L&�  G�  �	�*� `,�� �     L&�  f,� G�   �  ��UUUU�� J� �� �     �  �*��U���� A��*� *�,  L&� GU� �� GU],�/� �  5U]��	(G��	K 5�*UU� 1�*b(  �	� 50( Y��Z� ��"��  �  ���    L�&K) &V �� G�V �  �B� ���&�� � �*C *ap(6  TWV  � ��" 2   �(5     ��J� f,*(M��  ����  f��( S,*UUUi L&�  f,� �  .(�&�� ��h( �  *" �  ��UU�	�G� 5UUV�  �*C � �B� �� ��	�    �� �P ��UUU�	� � �&0� G�943/0   �(994/0  ���&�� �   ��" � Y��Z�947/0   �(982/0  . 	� �*C Y��Z� 2	HUUU� �  L&� f,� � RMSE     G�  �� G] ,�/� �  �� ��&/� f,*�h� J����&�� �  �P 1���UU�	� G� ��	� G� G�UUV�  *�,  L&� ��"  f� ��B� Y��Z�02/0  �(07/0  �*C Y��Z� 2	H� �  � 038/0   �(057/0  ��J� . 	�AICc   ��
 J� L&�  f,� �  f,�C L&� �� *(   �� �P 1���UUU�	� �  	� *�,  ��"49/9-   �( 3/1  �05/4-  �(20/0-  L�&K)  	�6.(    TWV5- G��	K 5�*� �&�� G� �� 	h� 2	H� � ��"��  �  �J�� ����*C Y��Z� �&V �,*](   L&� �� � �[��� ��) GW(�  ��"aG��&�  !() ��b) ��� !(c) 234� ���� � (d.�&V (  Figure 5- 3D plot germination rate of Rapeseed (Brassica napus) seeds at different constant temperatures and accelerated aging using segmented (a), Dent- like (b), Beta (c) and Beta modified (d) models.      G� &UUV eZUU�� ��� L&� �&UUV fhZ( ��"*�����C .�� ���&�� �  L&� f,� �  G,�C ���  1����	� �� Y��Z� ��"11/0   �(18/1   �� X	]�� GK�       2	H� �  1����	� f,� G� &V�� f� �*C11/0  �(74/0 GK�     �� X	] ��  G�)� ���  .&V ��  L&� f,� � 37/21  �(58/21  ���&�� �  X	UU]�UU� GK�   ��"  � Y��Z�16/21  �(64/22   Y��Z� 2	H� �  X	]�� GK� 



1 �� ����Wh" �    &�K / ��*,� �B� �����: � �	�� G,*��10/  ���hV4 ���]�� /1400  129      L&� �� GUUU],�/� �  �  	� �*C     �*�h� 1���UUU�	� *�,  ��" � �&0� f� J� L&� f,� �  G��� ���  .5V� 2/40  �(8/40   �40  �(6/40 � GK�  L�&K)  	� X	]�6.(  L�&K3- B� ��*� GW( �  L&� �� �&V fhZ( ��"*�����C��"�  *a�( 50( �J�����&��  � �B��*C .�&V �,*](  Table 3- Estimated parameters for segmented models for of Rapeseed (Brassica napus) seeds effected by seed size and accelerated aging conditions.  AICc RMSE R2 S,*i fo G��� ���  Tc G�)� ���  To G�h� ���  Tb ��h( Treatments - - - - X	]�� GK�  )Co( �B� ���&�� Seed size (mm) 3.18 0.09 0.930 1.22±0.09 40.0±1.54 22.56±2.16 0.41±1.82 1.4 5.21 0.11 0.898 1.17±0.10 40.5±1.88 22.46±1.41 1.15±2.20 1.8 6.31 0.12 0.868 1.14±0.11 40.3±2.07 22.33±1.72 0.92±2.80 2.0 7.75 0.15 0.824 1.10±0.12 40.2±2.34 22.32±1.90 0.70±2.42 2.2       �*C �&V �,*](  Accelerated aging (hours) 6.42 0.13 0.857 1.18±0.12 40.1±2.09 23.16±1.96 0.52±2.66 0 7.67 0.14 0.898 0.88±0.08 40.2±2.31 23.37±1.67 0.31±2.30 24 7.37 0.14 0.870 1.01±0.10 40.0±2.25 22.69±1.89 0.61±2.47 48 5.70 0.12 0.831 1.38±0.15 40.3±2.08 22.52±2.13 0.64±2.45 72 4.03 0.09 0.871 1.49±0.14 40.4±2.04 22.41±1.91 0.70±2.63 96 3.18 0.09 0.848 1.77±0.18 40.6±1.77 22.35±2.06 0.76±2.76 120   L�&K4- G��&�  L&� �� �&V fhZ( ��"*�����C�� B� ��*���"� �J��  *a�( 50(���&��  � �B��*C .�&V �,*](  Table 4- Estimated parameters for dent-like models for of Rapeseed (Brassica napus) seeds effected by seed size and accelerated aging conditions.  AICc RMSE R2 S,*i fo G��� ���  Tc G�)� �,M�� &c To2 G�)� f,�C &c To1 G�h� ���  Tb ��h( Treatments - - - - X	]�� GK�  )Co( �B� ���&�� Seed size (mm) 6.00 0.05 0.981 1.673±0.070 40.0±0.71 31.56±1.34 13.88±1.69 0.20±1.02 1.4 5.03 0.05 0.986 1.610±0.058 40.4±0.58 31.96±1.05 13.21±1.30 0.35±0.82 1.8 4.45 0.04 0.987 1.586±0.054 40.3±0.50 32.62±0.81 12.51±1.10 0.05±0.77 2.0 4.45 0.04 0.989 1.545±0.048 40.7±0.42 33.27±0.62 12.17±0.97 -0.07±0.71 2.2        �*C �&V �,*](  Accelerated aging (hours) 2.99 0.04 0.990 1.64±0.05 40.2±0.56 33.33±0.59 13.53±1.15 0.16±0.72 0 7.46 0.06 0.986 1.21±0.04 40.4±0.52 33.18±0.54 14.34±1.54 0.26±0.58 24 5.54 0.05 0.989 1.40±0.05 40.2±0.47 32.79±0.74 12.69±1.07 0.28±0.72 48 0.77 0.03 0.992 1.92±0.05 40.3±0.47 32.76±0.83 12.31±0.83 0.32±0.89 72 2.99 0.04 0.985 2.08±0.08 40.6±0.40 32.76±0.75 12.30±1.15 0.33±0.79 96 0.77 0.03 0.989 2.48±0.08 40.7±0.36 32.48±0.94 12.10±0.96 0.38±0.67 120  



G�'�H� GH��� ��� ���&�� � 5[� �B� �� ��"��  ...L��, ���   &�K / ��*,� �B� �����: � �	�� G,*��10 ���hV /4 ���]�� /1400  130   L�&K5- .�&V �,*]( �*C � �B� ���&�� *a�( 50( �J�� ��"�B� ��*� �&V 234� ���� L&� �� �&V fhZ( ��"*�����C  Table 5- Estimated parameters for Beta modified models for of Rapeseed (Brassica napus)  seeds effected by seed size and accelerated aging conditions.  AICc RMSE R2 S,*i C S,*i fo G��� ���  Tc G�)� ���  To G�h� ���  Tb ��h( Treatments - - - - -  X	]�� GK�  )Co(       �B� ���&��  Seed size (mm) -4.00 0.02 0.996 1.0±0.31 1.52±0.03 40.0±2.80 21.68±0.51 1.61±1.73 1.4 9.80 0.04 0.981 1.0±0.68 1.46±0.05 40.2±5.94 21.70±1.08 1.37±3.92 1.8 2.99 0.04 0.978 1.0±0.92 1.45±0.06 40.4±7.09 22.42±1.76 0.37±6.45 2.0 6.41 0.05 0.954 1.0±1.23 1.40±0.07 40.5±9.67 22.22±1.25 0.12±8.63 2.2        �&V �,*]( �*C Accelerated aging (hours) 2.02 0.03 0.983 1.0±0.80 1.50±0.05 40.1±6.93 23.59±1.34 0.12±8.09 0 2.02 0.03 0.994 1.0±0.40 1.10±0.02 40.2±3.82 22.69±1.68 0.19±8.80 24 5.03 0.04 0.975 1.0±0.92 1.28±0.05 40.2±7.49 22.44±1.36 0.23±5.48 48 3.78 0.04 0.963 1.0±1.15 1.75±0.08 40.3±9.21 22.21±0.76 0.41±6.09 72 2.99 0.04 0.966 1.0±1.04 1.88±0.09 40.5±8.33 22.17±1.76 0.45±2.29 96 2.02 0.03 0.957 1.0±1.28 2.25±0.12 40.4±9.93 21.89±1.48 0.62±6.63 120   L�&K6- 50( �J�� ��"�B� ��*� ��� L&� �� �&V fhZ( ��"*�����C .�&V �,*]( �*C � �B� ���&�� *a�(  Table 6-Estimated parameters for Beta models for of Rapeseed (Brassica napus)  seeds effected by seed size and accelerated aging conditions.  AICc RMSE R2 S,*i fo G��� ���  Tc G�)� ���  To G�h� ���  Tb ��h( Treatments - - - - X	]�� GK�  )Co( �B� ���&�� Seed size (mm) -9.49 0.02 0.994 1.51±0.03 40.2±0.26 21.58±0.45 1.15±1.05 1.4 -4.05 0.04 0.982 1.44±0.04 40.3±0.47 21.56±1.04 1.18±1.74 1.8 -1.71 0.05 0.970 1.41±0.05 40.5±0.29 21.43±1.41 0.41±3.03 2.0 1.30 0.07 0.943 1.36±0.07 40.8±0.39 21.37±0.79 0.11±4.07 2.2       �&V �,*]( �*C Accelerated aging (hours) -0.46 0.057 0.958 1.44±0.06 40.6±0.35 22.64±1.15 0.11±3.56 0 -1.36 0.052 0.982 1.07±0.03 40.6±0.40 22.65±0.76 0.10±3.94 24 -0.20 0.058 0.968 1.24±0.05 40.4±0.34 22.16±1.05 0.35±3.64 48 -1.04 0.054 0.947 1.69±0.08 40.2±0.62 21.69±1.34 0.49±3.10 72 -3.47 0.039 0.969 1.84±0.07 40.1±0.19 21.49±1.26 0.60±2.77 96 -4.05 0.038 0.957 2.19±0.10 40.0±0.42 21.24±1.07 0.74±2.42 120  
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�	�W,*( 5UUU�� � 	�! �'�  &��� G� GK	( ��  	K� f,� �� 1�*b(   � &UUUV eZUUU��G      ��B� �  N,�( L��*( S,*UUUi TWV)  	� J,� ��B� �� *��� 5V� 6.(  
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