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Fig. 1- Interaction between duration of keeping root in oven and  

temperature on its water loss percent 
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Fig. 2- Interaction between duration of keeping root in oven and 

root length on its water loss percent 
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Fig. 3- Interaction between the length of root and keeping temperature 

on its water loss percent 
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Fig. 4- Interaction between duration of keeping root in oven and  

temperature on mean shoot length  
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Fig. 5- Effect of interaction between duration of keeping root in oven and root length  

on mean shoot length in each 3 cm length of root 
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Fig. 6- Interaction between duration of keeping root in oven and temperature  

on mean leaf number appeared on each root section 
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Fig. 7- Effect of interaction between duration of keeping root in oven and root length  

on mean leaf number in each 3 cm length of root 

  

  

  

  

  

  

  

  

  

  

  

 �������� ���� �� ��! ��� �  �� ��� �� ���� �����
�	�
�������- ���(�   �� ��� 

Fig. 8- Interaction between duration of keeping root in oven  

and temperature on mean number of buds 
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Fig. 9- Interaction between root length and temperature of keeping root in oven  

on mean number of buds in each 3 cm length of root 
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Fig. 10- Effect of interaction between duration of keeping root in oven and root length  

on mean number of buds in each 3 cm length of root  
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  ����7�CC ����            ����- �9�� �� �� ��70�� �� �� ���� ��� ��!     % ���� �� ��(:   ��� .

        ��- �9�� 6��70�� �� ���� �����
� �� ���/:� ����   ��      A8:�� ���8B �� ��(: � .  	���D�8�

 ����- �9��          ��7�� � ���, �� E��� F���� �� ���� ��(:    �8�  �4G  6GH   � IJ     ��870�� A=�8# 

��88� .  ��88�� �� ��88(: �88���- �889�� 	��88&7! ���88, ��$ ��88�� �� �� 	��&�88�� � I � C4 

%&��#  �&  �, +���� � .  �� ���# ��  ��        6��8�� ��� ���/:� �� ��70�� �   �8���- �89��   �8� �

 ��(K" �� ���/:� 	�� � A:�� ���/:� /�� �� ��(:C4 %&��# �&��� ��(K" ���# *� �&��� �.  

����                  %8�( ��8�� �� *� +�, ��)�� '�� ���(� �� ���� ��� � ��70�� �� ��!     ��8� ���

)  ����7�C4 .(             ���8(� 6���� ��� ���/:� �� � A,�� ��-� ���, �� '�� ���(� 	���D��   '�8� 

  A:�� ���/:� /�� .   ���� �L���K�$   � C4 %&��#  �&         '�8� ���(� 	��&��� � 	��&7! F���� �� �

 ��&,�� �� .  �� ���# ��  ��      �, +���� %���� ���� /�� ��70�� � .�  �       %8� �8
�� ���8M=4G6 

GH � IJA:�� ���/:� /�� '�� ���(� 6���� ��� ���/:� �� ��70�� A=�# .  

  ����7�C$ ����   ��!                 ��8�� �8� *� +�, ��)�� '�� ���(� �� �� ��70�� ��� � ���� ��� 

 % ����  ��� .         �� F���� �� '�� ���(� 	��&7B � 	��&���CN   � ON  �-�� %&��#  ���8P  +����8 

�, .              ���8(� 	��8&7B � 	��&�8�� �8L���K� 6A:�� ���/:� /�� '�� ���(� 6���� ��� ���/:� ��

      ���� �� F���� �� '��C4   � $ �#%&�  �&  �, +���� � .6	�������       ���(� 6���� ��� ���/:� �� 

����-  ��A:�� ���/:� /�� '�� ���(� �0�&� �� � �� �.  

  ����7�CG ����                    ��8�� �8� *� +�, ��)�� �"�# ���(� �� �� ��70�� �� � ���� ��� ��!

 % ����  ��� .      ��� ���, �� E��� �"�# ���(� 	���D�� .   �� ��� ���/:� ��     �� /�� �"�# ���(� 6��

    �, ���* ��70�� �� ���B .  �� �Q��> ��  ��          ���8(� 	��8&7! 6��870�� �� ���� �����
� �

 ��7�� �� E��� �"�#IJ��� ��70�� A=�# .  



                         ����� ���	
 ����	
  ����� ������   ����	
�� )Cynanchum acutum(����� ������ ����! ��   

  

  

 ���

  ����7�CO ����                    ��8�� �8� *� +�, ��)�� �"�# ���(� �� �� ��70�� ��� �� ���� ��� ��!

 % ����  ��� .    �"�# ���(� 	���D��   ��� ��CN   �-�� %&��#  ���P�, +����  .   ��8� ���/8:� ��

      ��� ���� ���/:� /�� RS�, 	�� ���� .   ��� ��$N   �-�� %&��#   ���8P         ��8� ���/8:� �8� /8�� 

��! ���T ���/:� �"�# ���(� 6����.  

 ���� 6	�������       %)�� �� �� 2���! )$  6J  6I   � C4 %&��#   �8& (     �8� ��87�� 	78U  V�8�  ON 

  �-��%&��# ���P   %� 4G    % 	�� *� A=�#       ���� *� ����(� �� 6���    �8�      %8� %8&W IJ   A=�8# 

   �� �����
�CN   �-�� %&��#  ���P   ����� +��* *���  .       ���� �� ����, F�#� X���, 	�� �� �&M)�  

 % ����   ���K� 6��,    ����- �9�� �!    ��   �� �� ��(: ���   ���W CC  ��� �9��  .  ��7��4G   �&=�8# 

 �� ����V��  $N ���� /�� �-��V��  CN �-�� %&��#  ���8P    %8� �8� 6��8� GH � IJ  A=�8# 

 ����- 6��70��    �� ���� ��(: �� 4  ��� �9��  .    *� �&7B ��70��4G         �� ��8�� %��&Q8�* /8�� A=�# 

  ���!  ��  �)����7�  ��  �CC  6C4   � CG .(              ��8�Y %��8���� *� ��8�� ��8� ���! �� ���� Z�7� ��

(� ���, �B �, �&#�! �"�#����- ���(� ���B A[ �,�� ���� %��\] ���S^ A:� �� � .  

       _� *� +��?&#� 6�U�W %#��� 1��&� 2�#� ��     % �� ���&Q* `�       ���8� ���a��� ����(� ����

   b[= 	�� %>�?[� A����    *����  <L� � �-       ��7� ��9�� ��# c��� �� *�# .%      *� <8M" ����

        ������ .d# � �* �e, �� 	�* 6��# *�]�           �8���� 	�� *� ��70�� ��� �� ���� ��(K" �� ��7�  .

+�f=   % 6	����     _� *� <M" ����           ��8�� 6�*��!�8S ����� *� %L� �� ���&Q* `�       ��8(K" �8� �� 

      _� *� .T �� ��7� <��M� �&Lg�!          ���8� 	�8� *� �&��8#� ���� 6`� .      �8�� ���8(& ���
�8��hT

  �� �� ��70��  ���Z�  ��  b[= %���� �   ���   g *��  �)�#�� ��7� %#���  + ���.      X���8, �� ��8# <7i� 

     A#� ���?& /�� �=�/ � +�
���*� .  ����- 6��j ����(�    �8�        �� +�
�8��*� �� k�8�" Z�/8�� � 

V���� $N   � ON   �-�� %&��#  ���P   % 	�� *�       �� �=�/ �� �� 6���� V��  IN   �-�� %&��#   ���8P 

% <7i� /�� ��  ����7�)Rao & Nagarajan, 1962( .�� /�� l� Z�/�� ��	���T �    �8=�/ �� �� �8�

  %8 <87i� +�
���*� *� �&���   �8�!)Stoller, 1977; Mc Whorter, 1972; Dunham et al., 1956( .

+�] +����� %���� m��/P  �� A#� +�, ����� ��* Zf#����� �)Stoller, 1973 Thomas, 1969;( .

��! �� �Q��> �� +�,�!^ ���P �#����� 62�  ���Z� ��<7i& %���� � ��&Q� ��# �� ���.  

     ��P �� ��# <7i� %L�n�)��/�: ��9�  ��   *��� �of�B     p�M,� �-�� �� 6+��� �&S��,     ����



��� "��#�� �$��% "��	�&' (�)*��+,� �!�� ()*�-,�� ���).�� ����-,�   

  

  

  ���

 ��8#�  �8�     �8� �� ��8# <87i� �Q8���L 6`�8g �    %8 �8�-�� ����8W   �8��7�)Lyons, 1973;  

Schimming & Messersmith, 1988; Dexter, 1937( .��#� �� 8� p�M,� ��] `�g �   p��8�� �8� AMQ

   	���T ��� �� p�M,�    % ��- ���  ���, . A:�� 6	�������  ��      6�&��� p�M,���] `�g ��#� ����� �

        ����� ��# �� ��&��� <7i� � �&����T ��70�� �K>� .	���        ��8#� A�(8U� *� pf�� 6F����   �8� �

    p�M,� ��] � p�M,� `�g  ���Z�  ��  % %���� �  �����     �� �� �� ��# <7i�   ��   �8�! ��-��  .  ���8�(�

    ��#� *� ��&��� AMQ� 6��j  ��    Z�/�� �� p�M,���] `�g �  ��    Z�/�� �&��� <7i� l� �  ��  �� �

        Z�/8�� �8� �Q��> �� ��# �� ��   �8�      %8 �8�-�� k�8�" �   �8�! .  �["� X���8, %87       ��8-� %8&W �

q���!�  ��  b[= b[&e �   ���        ��# <7i� �� /�� *����r��  ��P ���* 6  ��     8� 6��8#��# c��� � �

    ���P*�# �[7- *� b[&e <[=  ��            %8 ���8� ��8# �8� ��&�8�� <7i� 6%a�n�)��/�: �    �8���  

)Hettwer & Gerowitt, 2004( . �8�" s70� ��# ��  �8�  �8�d�) 6��8[i �  �8� ��8#� �   �8�  �8��� �  

 % ���9            � ��[8# �8� %M�8#� � ��8, ��[8# �� _8� ��8[� <�L�8� s��8 �� ���P  ���8
� ���  

)Rao & Nagarajan, 1962( ._� �� ���� ���>&#� c7=  A8#� A�7�� /t�W /�� `� .   6��8j ���8�(�

 Z�/�� %��&Q�*  ��         % ���/:� 6u�S �� �� c7= ���/:� �� k��" �  ���� .      %��&Q8�* 6��870�� �8&M)�

 ��! ����S ���i %>7= �� �� �� ����)Stoller, 1973(.  
  

  

  

  

  

  

  
  

 ���������� �  ��70�� �� ��B)v 64G 6GH � CIJA=�#  ( �9�� �� ���� ��� �

����-   �� �� �� ��(: ���$%&��#  ���� ��� �& 

Fig. 11- Interaction between freezing duration and root length on  

number of active buds in each 3 cm length of root  
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'�� ���(� �� �� $%&��#  ���� ��� �& 
Fig. 12- Interaction between freezing duration and root length on  

leaf number in each 3 cm length of root  
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Fig. 13- Interaction between root length and freezing temperature on  

mean leaf number appeared on each root section 
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Fig. 14- Interaction between freezing duration and root length on  

mean shoot number appeared on each root section  

 

 

 

 

 

 

 

 

 

 

 

 �������
	����   ����	
 1�� � !"#$ ��� ���)�2 � 32 �42!5$�  67	�� �
�8(   

��& %&'	��
�*+ �&,�+ !-��  !"#$ �� .
 /�0  
Fig. 15- Interaction between root length and freezing temperature on  

mean shoot number appeared on each root section 
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Table 1- Analysis of variance of temperature effect on root water loss percent, shoot number, 

leaf number, and length of shoots produced from root 

������ ��	
��� 

MS  ����� ���� 

S. O. V.  

����� ���� 

df  �� ���� ����  

Water loss percent  

 ��������� 

Shoot number  

��� ����� 

Leaf number  

���� !"# 

Shoot length  

4  **135.635 **191.442 **345.918 Factor A 
(root keeping 

duration in oven) 3 **1544.061    

 **1.082 **2.622 *3.781  

Factor B 
(root length)  

 

3 
*85.380    

12  **0.877 *1.108 *3.147 
AB 

9 *64.084    

Factor C 
(oven temperature) 

2 **2699.083 **5.4 **4.817 **13.301 

8  **0.973 **1.817 *2.647 
AC 

6 **690.931    

BC 6 **81.229 **0.611 ns 0.639 ns 1.623 

24  0.198 ns ns 0.417 ns  0.487 
ABC 

18 *62.336    

  0.149 0.522 1.122 
Error 

144     

C.V.  11.02 1.08 0.39                        0.73 

ns  : non significant 
*: significant at 0.05 level  
**: significant at 0.01 level  
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 ����� ���	
 �� ��+��� ���� ��� ������ ����
   ����� #�	, � 

Table 2- Analysis of variance of effect of freezing on shoot number, leaf  

number and percent of roots’ active buds 

�	
�� ����	�  
MS ����� ��	� 

S. O. V. 

����� ���� 

df ��	� ���
�  
Shoot number 

����� �!��  	"�#$� �	
% � 

Percent of active root buds 

&�� ���
�  
Leaf number 

factor A  
(freezing duration)  

3  **30.469  **41419.359  **2096.764  

factor B 
(root length)  

2  **10.198  **1117.904  **484.708  

factor C 
(freezing temperature)  

2  **37.444  **3248.605  **1159.797  

AB  9  *1.435  **390.585  **114.806  

AC 6  ns 1.297  73.182  ns 40.769  

BC 6  **2.661  ns 197.185  *75.318  

ABC  18  0.597  ns 145.428  24.429  

Error 144  0.751  122.841  34.851  

C.V.   26.06  13.86  6.31  

 

ns  : non significant 
*: significant at 0.05 level  
**: significant at 0.01 level  

  

  

 ��������� ���	�:               ���������	 �
����� � ������� ������ ������
�� ��������� �� �� ��

  !�����" #�$% �&'()*��+�    ���� ,��-. /010  �   2����"/3431  2����� �5     ��'�# ������� 

�67#��$% 8�&$��9 �:;�� ��$� ���9�� 8�<$��9 2����= �6�># 2���� �.  


