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Influence of environmental factors on germination  

of Ground cherry (Physalis divaricata) 
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J1��H  ;)C   �4�C)Physalis angulata (�- ���	1 �.���   �� �T��)Thomson & witt, 1987.(  

Zhou et al. (2005)  �-�8�O K&'84_� �- �� �07�M1 K��4     KM78�� �8�M
 8� 48�M
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 K78�� K
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4�
 .       K78�� ���(�	7 R03�1 %Q-�' �4 ��4�'�1 ���	- ���78�-       IM�H �8�M
 �M7(     �M	C (�M�   ��M	
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�MM' �MMH8�(  � �MM���Ph. alkekengi�MM' s�MM$�' v�0#LMM7 � �MM�6&� w$�MM&' �4 vg�MM�"'  �MM���.  

Ph. divaricata      ;M18 ��M&*8�C .M	7 �M	!��	� � /�0M1��&� �/�0L*�C �/�0L7�x�8 �4 /8��8 �
 ��kH   
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 �e� � ��8Bc �Y�&H �s� ���7  �H8�(  �' �
   4.	3 . �7g�$ W���     �$ ��'

      K3�� �
 4��( ��
 yU1 ���� NG�     }�- � /8�8�� ��4       IM�H R�8 �4�0L
 W��C      ��M��
 (�M�

www.SID.ir



Arc
hi

ve
 o

f S
ID

����� ���	��
� � �
�
� ���� ���  

  

  

  ��

 ;
�T� ���78�-      ;18 /� �g�
 �
�&&* .      IM�H R�8 /8�8�� ��	L
 �B
 �	!�-        ���M78�- ��M��
 (�M�

;18 /� �g�
 �����- .  

      �	7 4��' �U	,' d�8�� ���
�4 %'�� ���
�  K78�� �8�
 (      I�H ����B
 �8�+018 � �7(    (�M�

  W	C �m�3 �4             IM�H ;����M' �M+	Q�- � �9�j�!�	
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 (�	7 4��' d�8�� K&	'( �4 �-�Hk$8   J1��H �7(   ;)C    J� �4�C       ^�0M14 �4 K!�M1

;L	7 .         A8�M3 ���8�MO KM��4 �8�ME8 R	M	#-        �	�	M� � �9	7�M9' �M�4     ��� ��4�'�M1 � ��

K78�� I�H �B
 �7( J1��H (�� ;)C ;18 W��zC R�8 t�� �4�C .  
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A8�3   �8�0	7 ���4    �	18 � P	1�0C  4�
 J���Q!�1 .{�L|*    I�H �B
 ���    JM1��H (��    ;)MC 

   J� �4�C      {�1 /�0L
�- �38�8 �4 K!�1  ������� � ���[   ;)M* h�8.M' yUM1 (8     K7�0LM
�- ��M�

    %�� /�01�! /�018 K�L�1 /�01���   �� ���� .{�L|*             NM384 �4 W��M'(� (8 W	MC �- �B
 ���

;*�C �� ��8��67 a�-8 ��'4 �4 �Bc�* ��� .  

W��'(�   K78�� ���        ��0C t��� N384 �4 �7(\ �07�1          RM�-8� Bc�* ��
 J� ���O ��0'

 �� 2��78 .  48�"-_]       ;���*�|	� {��,' �
 �7�QH�i (8 uC �B
     P��1   �� �4  t��  ��0C �8�T

 �� �484 .   /��4 ��B
         /4�.�8 (8 uC ���Y Bc�* ���O ��0C t���_ ��	'        �M
� {��,' (8 �0	!

                 �484 �8�T �9���- �4 ��-�
�978 N384 �4 ��)��'(� ���	- K
 K0L
 ��U+' s� �� ��	' ���GH   �M� .

    K78�� W��C W��'(� �� �4        KM78(�� ���Y K
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 ��M��'4 �4�  ;H�M1  (  ���MY

       K784 ��)*�1 ;
�7 �� �4 �;��
   K78�� ���        �' }��3 ��0C (8 � A���� �4(   �M�4�
 .  }��M3

K)�� K78�� K7�)7 �B
 K01�C (8 Kr 4�
 �7( .K78�� W��C  ��' K
 �7(�;�84 K'848 K0Q�  .  
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��(�8 �8�
�	EF-    J1��H ��	' jk	1�' ;b�c    ;)MC        KM78�� �M
 �4�MC        (8 /� �BM
 �M7(

��	'         '�* �
�	1� K�O�' �4 ��� ;�84�
 �(�- ��� ���GH N   �� ��	
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8 ����GH K	�- �8�
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         {�L|* /� (8 uC ���4�
 8�� ��	' ����3 m(�7 ��)c        s�"! �4�' � �B
 ���O ���* ���   �84

)jk	1�' (    ;���*�|	� {��,' (8 �4�Q018 �
      ��' K
 P��1]           �MU+' s� �M
 � �7�QH�Mi KM+	T4 

�� �484 �)0L�) Gbehounou et al., 2000( .�"
 K�O�' �4�     ��M	' /4�M* KM! �8�M
 /.�� (8   �M�

       �M�4�
 8�M� �kM3 �M�C (8 �4�Q018 �
 ��� K	�- ��1 �
� ���GH ��� K0��
 J�* .� �4 KM� 

W��'(�  ��                 wM	T� �8�M
 �M��O ;#L7 K
 �U+' s� (8 �b7 4��' ���GH ;b�c K
 K0L
     �(�M1

 �4�Q018 ���GH  �� .  

  !���
 �"�# $��
%&:    �
��(�8 W��'(� �	EF-    ��8�O K��4  K78�� �
     IM�H �B
 �7(    (�M�

J1��H   ;)C    J� �4�C                 �M
 ��4�GM- vk'�M* ��M$ S!�T �4 N���0*�� ���Y K
 K!�1�   �8�M9- 

 �� .	!�7� .          �4 ��8�MO KM��4 N'�M� W��'(� �����0*��`    yUM1 )�]  �_X  �_]  ��X  ��]   � [X 

 �07�1 K��4  48�
 (    J1��H ��	' jk	1�' ;b�c �   ;)C    J� �4�C     �4 K!�1��   yU1 ) MY  ��Q_ �

] �� ��X ��] �_X �_] ��X �[X � ]X�Y�4  ( 4�
)Buhler & Hoffman, 1999.(  

 ���� $��
%& '��	(�	� :   �
��(�8 W��'(��	EF-�	18 ���	-  K78�� �
 J���Q!�1   �BM
 �7(

I�H   J1��H (��  ;)C  J� �4�C    �M
 ��4�GM- vk'�* ��$ S!�T �4 N���0*�� ���Y K
 K!�1� 

  �� 8��8 �8�9- .*��      ��	' jk	1�' N'�� W��'(� �����0)        jk	M1�' 4�M#7 � 4�
 yU1 �4 �4 (� 

�	18   ;b�c �
 J���Q!�1     ��QY ���]  ��X  �_X  ��X  �[X   � ]X  4�
 �Y�4 .      ��� W��M'(� RM�8

     {�L|* K
 w�"0' �B
 K014 �4             ;M��
 ���MY jk	M1�' /��M
 � �84jk	M1�' ��� .   4��M' �4

{�L|*        �* 4�3 (8 uC �jk	1�' /��
 ���          KM784 �;)M678 ��)M� �M
 {�L|* ��8�� /4      /� (8 �M�

 �' }��3  �74�
 .{�L|*   jk	1�' ���            ��' K
 �74�
 ;n1 � ;Q1 vk'�* K* �84_    s� �4 (�� 

                  /��M
 � ��4�
 }��3 /� �4 4���' ��B
 {�L|* K01�C /�� 2�7 (8 uC � �� �484 �8�T �U+'

         74�
 {�L|* /��4 jk	1�' K
 K0)c� K* �!�O �4 �)0L�      �M&0��
 �8�MT W��'(� 4��' � . �	EFM- 

 �	18 ���	-   K78�� �
 J���Q!�1    I�H �B
 �7(  J1��H (��  ;)C   ;
�E ��'4 �4 �4�C_] K��4 

�07�1  ;��
 �8�T �
��(�8 4��' 48�
)Buhler & Hoffman, 1999.(  

  ����)* !��)�+ $��
%&:    �
��(�8 W��'(� �	EF-    K78�� �
 P	1�0C �8�0	7      IM�H �B
 �7(   �M� (

J1��H   ;)C    J� �4�C             �
 ��4�G- vk'�* ��$ S!�T �4 N���0*�� ���Y K
 K!�1�   8��8 �8�9- 

�� .        �4 P	1�0C �8�0	7 ;b�c N'�� W��'(� �����0*���   yU1 )   ��QMYX]/X  ��/X  �_/X  ��/X �
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[/X  �]/X   � � �Y�4  (    J1��H ��	' jk	1�' ;b�c �  ;)C     �4 �4�C[   yU1 )  ��QY�X  �_]  � 

]X �Y�4  (4�
 .�	EF-     K78�� �
 P	1�0C �8�0	7 ���	-     I�H �B
 �7(   J1��H (��    ;)MC      �4 �4�MC

 ;
�E ��'4_]�07�1 K��4   ;��
 �8�T �
��(�8 4��' 48�
)Buhler & Hoffman, 1999.(  

 ��#�
�� $��
%&:             �484 �8�MT jk	M1�' /��M
 ��B
 ��	
�8�T N'�� ��4�'�1 ������	- 

      Y Bc�* K�g �&r N384 �4 ���      ��QY ��' K
 s�$�' ����  �_  ��  �[ �] �` � �K7�#�    �4 (��

  ��'4��_  �07�1 K��4    4�
 48�
 .   ���4 �$ (8 uC     KM78�� ���4�'�1 ���         ��M'4 �4 ��BM
 �M7(

 ;
�E_]�07�1 K��4   ;��
 �8�T �
��(�8 4��' 48�
)Buhler & Hoffman, 1999.(  

 ���, $��
%&  ��#:  A8�3 ������	-   B
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Fig. 1- Effects of constant temperature on germination of ground cherry seeds. Data average  

over mucilage doses. Vertical bars represent standard errors of the means 
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Y = -0.34x2 + 20.8x - 233.3   R2 = 0.99   P=0.0014
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 K!4�"' �� ��0'8��C ;18 ��� �484   
Fig. 2- Effects of mucilage concentration on germination of ground cherry seeds. Data 

averaged over temperature levels. Vertical bars represent standard errors of the means. 

Gompertz, 3 parameters equation fitted to data 
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Y=79.88*exp(-exp(-(x-33.65)/-10.75))   R2= 0.99   P<0.0001
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 @��"A; �
 ��	' ���GH ;b�c � ��8�O K��4 N
�+0' �E8   

K78�� J1��H �B
 �7( ;)C J� �4�C K!�1  
Table 1- Interactive effect of temperature and mucilage concentration on  

germination of Ground cherry seeds 

Temperature 0C  

Mucilage 

concentration % 15 20  25  30 35 40 

0 17.33 

KLM 

82.67 

ABCD 

100.0  

A 

100.0  

A 

96.00  

A 

74.67 

BCDE 

2 
5.333  

M 

85.33 

ABC 

94.67  

A 

100.0  

A 

92.00 

AB 

86.67 

AB 

5 
12.00  

LM 

74.67 

BCDE 

100.0  

A 

100.0  

A 
96.00 A 

81.33 

ABCD 

7 
5.333  

M 

62.67 

EFG 

96.00  

A 

97.33  

A 

85.33 

ABC 

82.00 

ABCD 

10 
0.0000  

M 

58.67 

EFG 

97.33  

A 

100.0  

A 

92.00 

AB 

65.33 

DEF 

15 
6.667  

M 

40.00 

HIJ 

100.0  

A 

94.67  

A 

83.67 

ABC 

48.00 

GHI 

20 
0.0000  

M 

28.00 

JKL 

92.67 

AB 

100.0  

A 

85.00 

ABC 

58.67 

EFG 

25 
0.0000  

M 

10.67  

M 

89.33 

AB 

96.00  

A 

82.67 

ABCD 

33.33 

IJK 

30 
0.0000  

M 

5.333  

M 

68.00 

CDEF 

98.67  

A 

76.00 

BCDE 

9.333  

M 

40 
0.0000  

M 

0.0000 

M 

1.333  

M 

5.333  

M 

52.00 

FGH 

1.333  

M 

50 
0.0000  

M 

0.0000  

M 

0.0000 

M 

0.0000 

M 

13.33 

LM 

0.0000 

M 

 

Values followed by the same letter do not differ statistically according to Duncan test at 1% 
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 "��� ���6T50�
� �/7�6 ���8 ���9/
� ���
   

Fig. 3- Effects of the mucilage concentration on the time of 50% germination of ground cherry seeds.  

The parameters of sigmoid equations fitted to germination data at 30℃ used for T50  

calculation. Vertical bars represent standard errors of the means 
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Fig. 4- Effects of constant temperature on mean germination time of ground cherry seeds. Data  

averaged over mucilage doses. Vertical bars represent standard errors of the means 
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Fig. 5- effects of sulfuric acid on germination of ground cherry seeds 
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Fig. 6- Effect of sulfuric acid on germination of ground cherry seeds  

ensued from naked and mucilage-coated capsules 
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Jain & Singh (1989) K78��  �B
 �7(Scoparia dulcis �E8 �
 

�8�0	7 ���	-  ;��� W�8.�8 P	1�0C.  

 
  

  

  

  

  

  

  

  

 ����� �	EF-�8�0	7   K78�� �
 P	1�0C J1��H �B
 �7(  ;)C  J� �4�C  K!�1  

)�484 ;b�c R	67�	' ��  ���GH ���;18 ��	'(  
Fig. 7- Effect of potassium nitrate on germination of ground cherry seeds 

(Data representing the means of fruit extract) 
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%��&�� ���� '	(� ��� )���&� .���� �� * ���� +���� ,��-
	/ ��&
���� �� �!��0
 �$��� �1  
Fig. 8- Effect of mucilage concentration on germination of ground cherry seeds. Data 

averaged over sulfuric acid levels. Vertical bars represent standard errors  

of the means. Gompertz, 3 parameters equation fitted to data 
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Steinbuer & Grigsby (1957) /� (8 ��	7 �7484 /�)7 ;#q' <1�C �8�0	7 ��eO K
 �� .  ~n)M'

         K78�� ;	!�"� W�8.�8 ��g�O (8 ���	L
 �4 K* ;18 ���     ;M,- �M7( �	EFM-    �M
 dM+� ��8�M0	7 

/�9'8 �-�8�O ��7�1�7 �� ��7 �	b7 �U	,' �6�4 d�8�� ��8��� ;18 ��BC .Popay & Roberts 

(1970)     K784 W��� K* �7484 A�8.
  ;1�   KL	* ���         �m�3 �8�0	7 �8�		x- �
 ��	
�	C � W	)*

 (8 �0)	
;�84 ��#-�8 ��6�4 N'�H ��.  
  

 ������������ ��	
�� ���  
���� �� ���� ��	�� ���� � ���	�� ����� ��� ��� �!� �" �#�� 
$	�  

Table 2- Interactive effect of potassium nitrate and mucilage concentration on  

germination of Ground cherry seeds 

Mucilage concentration%  

potassium nitrate% 0 10 25 50 

 

Mean 

0 100.0 A 89.33 A 89.33 A 2.000 F 70.17 C 

0.05 93.33 A 97.33 A 86.67 AB 38.67 DE 79.00 BC 

0.1 98.67 A 96.00 A 94.67 A 78.67 AB 92.00 A 

0.2 94.67 A 97.33 A 85.33 AB 42.67 CD 80.00  ABC 

0.3 96.00 A 94.67 A 90.67 A 62.67 BC 86.00  AB 

0.4 97.33 A 97.33 A 77.33 AB 74.67 AB 86.67 AB 

0.5 97.33 A 90.67 A 89.33 A 36.00 DE 78.33 BC 

1 94.67 A 97.33 A 88.00 A 17.33 EF 74.33 BC 

Mean 96.50 A 95.00 AB 87.67 B 44.08 C  

Values followed by the same letter do not differ statistically according to Duncan test at 1% 
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    �9	7�9' A8�3 ���	-)  N9�\ (     0O8 K* ;18 S�U' R�8 ����
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Fig. 9- Cumulative germination for the scarified and non-scariefied seeds of ground cherry 
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Fig. 10- Effect of chilling duration on germination of ground cherry seeds. Increase of 

germination showed in comparison to no-chilling treatment. 
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