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Effect of Last Irrigation and Harvest Time on Fruit Quality and Freezing 

Tolerance of Vitis vinifera L. cv. Bidane Sefid 
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1 - Vitis vinifera L. cv. Cabernet Sauvignon       2 - ‘Vidal Blanc’(Vitis spp.), a French–American hybrid                
3 - Vitis vinifera L. cv Chardonnay and Riesling           4 - Verasion  
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Table 1. Mean comparison of LT50 after artificial chilling of Vitis vinifera cv. Bidane Sefide buds in last 

irrigation and harvest times. 

 ���-B !��A50 �
��� � �A�" (D�E�� <��A�� � !��0�1 567 ���8) �"���0% 

50LT 
Treatments (last irrigation time and harvest date) 

-4.38c 

���0% 1 =5  � ����[�15 ����[� 

Treatment1= August 26th and September 5th 

-6.03b 

���0% 2 =15  � ����[�25 (�"��) ����[� 

Treatment 2= September 5th and September 15th (control) 

-7.86a 

 ���0%3 =25  � ����[�4 �[�  

Treatment 3= September15th and September 25th 

Columns with the same letters are not significantly different at 5% probability level using Duncan’s multiple 

range test. 
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Fig. 1. Trend of absolute daily minimum temperature changes at Khondab meteorological station 

(Nearest meteorological station to vineyard used for this research) from November 17th, to 

December 1th 2016 when occurrence early fall frost. 
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 D�@ �;0��/ ]�A�8 !���@ �� ��� ����� D�E�� <��A��1395.  
Table 2. Mean comparison of percentage of sprouted buds of Vitis vinifera cv. Bidane Sefide as affected by last 

irrigation and harvest times sand after early frost in autumn. 

��� ;�@ �
��� � �A �� ) �"���0% <��A�� � !��0�1 567 ���8 W0%�%�(D�E� 

Sprouted buds (%) Treatments (last irrigation time and harvest date respectively) 

b15.80 
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thand September 5 thAugust 26 =Treatment1 

a19.46 
���0% 2 =15  � ����[�25 (�"��) ����[� 

(control) thand September 15 thTreatment 2= September 5 

a19.31 
 ���0%3 =25  � ����[�4 �[� 

thand September 25 thTreatment 3= September15 

Columns with the same letters are not significantly different at 5% probability level using Tukey Test. 
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Table 3. Mean comparison of qualitative properties of vine cv. Bidane Sefide as affected by last irrigation and 

harvest times in 2015 and 2016. 

	+1 �0@� � �A �>��0@� 
�A�� � �A !�"

D���� ���� 
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TA pH TSS Treatments (last irrigation time and harvest date respectively) 

0.140a 3.13b 25.39c 
���0% 1 =5  � ����[�15 ����[�  

Treatment1= August 26th and September 5th
 

0.134ab 3.13b 26.60b 
���0% 2 =15  � ����[�25 (�"��) ����[�  

Treatment 2= September 5th and September 15th (control) 

0.132b 3.25a 27.57a 
 ���0%3 =25  � ����[�4 �[�  

Treatment 3= September15th and September 25th 

Columns with the same letters are not significantly different at 5% probability level using Tukey Test. 

K�2	�S� j���% A��� ���"A ��-
 ���-� �0
 !�" D��>2� �6@ �A ��A5% 	� 	B�% ���81 ]�@� �� �" 30:
�0� 30� �A.���� 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
10

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-0
8-

01
 ]

 

                             6 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.10.9
http://journal-irshs.ir/article-1-326-en.html


�41 �R��3 �1 ��2��0��! =7� ��:
� I��% �� D�E�� <��A�� �... 

177 

  ��0>
 �� ���% ���� !�" !�CC>�B j��CC?4 �"�CC� 8� �CC%��A <CC��A�� � (�"��) D��S� ���8 �A D�E�� <��A�� 9���1 <@A
 9	���CCE� 	"A���CC@ 8� �CCS� ���8 .<��A �"�� 8� �%A�8 <��A�� �� <�?
50LT  !��CC0�1 5CC67) ��A !�CC"���0% �A15  9����[CC�

 <��A��25  !��0�1 567) ��@ � ((�"��) ����[�25  <��A�� 9����[�4  (�[��� W0%�%03/6-  �86/7-  A�CC� ]�0CC?�@ �CC��A
 ����@ �� <�?
 !�>-0� I��% �"���0% 3��	���E� !  �� �?��,� �A ���0%1  !��CC0�1 567)5  <CC��A�� 9����[CC�15  (����[CC�

�
A�A ��-
 9�
��� ���8�A �" �A ���0% 3��  	���CCE� !���@ ������A !�CC�A  8� !�CC>�B�CC�>�� 30CC� � 50LT  �A 3CC����CC�0%  �CC����
38/4-  D���) �� ]�0?�@ ���A1=" .(�
��� �%r�� � �A 30�q�CC� ��CC@ � ��A !�"���0% �A ��� ;�@ !�" ���CC,� �CC� W0%�%
46/19  �31/19 	�S� K`>4� �� � �A ��) D�� ���0% �� <�?
 ��A80/15  D���) A�� �>-0� (� �A2 .( 

     !��0�1 567) D�� ���0% �A5  <��A�� 9����[�15 	M.�� �B 	6���� �A <��A�� (����[�	�0B !�"  	��CC�6� �CC2 �A ��0�
 D���) A�� ��0@�
3 �A�� r�� 9(50LT  D���) 	���E� 	"A���@ �� W?
 �1 I��% H"�B �1 ;�CC@ �CC
��� �CC �A H"�B � (
 D���) ��[� �A ���2j��?4 !���@ �� ����� 8� �S� �� (�� ;0��/ �A �8��
A.<��A D 	
r�CCV j���CCp F�CCp�� 3�� ���A �A�CC� �%

�� !��0�1 ���A� � ���j���0"���B �>-0� ���,� ��04m � �>-0� ;>�@�>� �V�4�CC
��� � �4�CC� �A �"	
r�CCV 	
�CC�8 ���A �A �" �%
	� ��-
 ��	
r�V ���A � �"AH"�./ �� F�p�� 3�� .<@� !��0�1 ���A� ���8�0
 ;0
 �%��� ���
� !�"  ��CC�
� j���CCp �CC�0�8 �A

 j���0"���B D�,>
� � 	��B �2 �A ;>�@�>�<��� �:�A �� x�� 8� ��CC0M !��M8�CC@ H��;CC�� � ;0��CC/ 8� ICC�7 �1 ��CC� ��04m � �"
) A��A <,��6� ���@ �� <�?
22 923 924 <CC0�0B H��;CC�� sCC��� �CCX�� 9<CC���
 D�CCE�� <0�0B �� !�G� �R� !��0�1 ���A� � (

� e�6�� � ��A�M !�"�y
 �Matthews � Anderson )15 � (Bravdo ) H
���X�" �6	M.�� H��;CC�� �� 	��� ( ��CC0� 	CC�0B �CC"
g-4 eV��� �A )6 915) ��/ 3?2 � 	@��B � (3��A H��;�� �� 	��� ( 	� ICCM ��CC�% �CC�2�� 8� fCC/ !��CC0�1) �CC���3.(  3CC��

 <��A�� 3>4��
� e��S% �� �� 	��� H"�./ �� F�p�� D�E�� �H��;�� 	M.��) A��A w��6
� ;0
 ��0� o1 	�0B !�"21 .(  
     �y
 ]�@� ��Howell  �� !��M8�CC@ �A�CCB <CC��A�� ��A � �A��
 A���� �� ��0M j���0"���B ��04m I0?
�>/ 9��0� 	M�0@�

	� T�% �A �0+�� !��M8�@ ��� H��;�� s��� � �A�A H"�B 	
r�CCV �CC�� IE� <�� �� ��0� ��0@� �M� � A�� �CC>�� �04�CC% �CC�
	�) �CC��� H"�B ���@ �� I��% �B <��A ��y>
� ���%13 �CC:�A !�CC@ 8� .(wample � Bary  �CC�0>
 3CC�� �CC� A�CC4 H��CC�81 �A

 !�� ��0� ��
�� � ��>?�8 D�V �A ��:
� ��0� �A�X
 <��A�� � ��:�" A�8 <��A�� �B �
A�� ��0@�T�%  ��CC04m 9ICCE� 3�� �A
�4�� ��7 �� j���0"���B!�" �CC� D�CC��
 <CC+�2 �A D�CCE�� <CC��A�� �CC� �CC?��,� �A �� �CC
��� � �+�CC?X�	CC�S� ��V H"�CCB ��A

	�
�4�CC� j���CC0"���B ���4m ��>?�8 D�V �A ��0� �A�X
 <��A�� � ��:�" A�8 <��A�� �B ��[�� 3�� � �"A � �+�CC?X� !�"
	� H"�B �� �
���	� H"�B ���@ �� <�?
 I��% � �"AH���81 �A 9�CC����CC") <CC@� ��CC-
 ICC �2 �CCV���� !253�����CC�� .(9 

��0>
��0>
 �� H���81 3�� �A �� !�" !�"wample �  Bary 8� �CCS� � A��A <,��6��CC� ��0CC@�  <CC��A�� �CC�A 9o�CC�6� <CC0�0B
 !�0R�% D�E�� �A��
�� =" .<CC���
 �"�CC� <CC��A�� � 5CC67 ��CC�8 �CC� <�?
 ���@ �� <���,� 30CC�q�CC�0>
�CC� �CC� !�" �CC�


>?��0
H"�./ �� =0, !�"Hamman )12 (A��A <,��6��CC�0>
 �A ���8 . !�" !� �CC� �CC?��,� �A D�CCE�� �A�CCB <CC��A�� �CC�A
 !�0R�% D���>� ���8 �A <��A�� ��<��� D���� !�"��7 �CC� ��CC� ����� ��0M !�"���CC��d� <CC���
�CC�0>
 . K`CC4 �CC� �CC� !�"

 �B <@� �y
 3�� �� ���Q� ���� ��y>
� <��A�� ��s��� �04�% 	� ���@ �� <���,� H"�B.A��  
    3�� �� ���% ����0>
 9�
��A H�-B �0+�% �� ���� H���M 9�p�2 H"�./ ���
� I�� �����
�� �B�� !�" ���1 <@A

	� !�� ��0� ��� o�V�� 8� �M� �B ���� �>��A �>X
 3�� �� !�0B�% �
��%T�% ���7 �� �1 ��� �A�+1 � 9A�� !�0M��� �"

 !�� ��0� !���[:T�% 	���0�8 �
��%�� D�E�� �n��� 8�@ ���� 9A�� 	
r�V j�� �A K�E� ��8�� �� !��4 �8�% j�� 

�1	%��  �A �"A H��;�� �� 	MA8���@ j��?4 �B�� ���� H�-B �0[% K�" �B3�� I0+A��M��� �B �0[% 	%�,�V !�"
 �>-0� <7� � A��8 ���;" �� �����
�� !��� H�-B	� ����" 8�� !�G� �A � 30�8 �6@ �� �p�2 D�2 �A H�-B �0[% � ����

	� ���
�A��D�E�� 	M�0@� �A �A��
 I0�S% 3������� 9 	� H�-B �A j��?4 A���� 8� !�0M��� !��� j��
 ��� �
��%
 9���� 8�� !�G� �A ��� �0[%�1 3�p���� �BT�% I��% !�"� 3�� �A � AA�M <���� ���@ �� �"	� �y
 �� �+�, ;B��% �@�

H�% s2��� ��	�1 !�" )7 916 918 920j���0"���B ��04A ��y�� �� ��iQ% � (<��� �A �" !�"T�% 	���� �
��% 8� .���� �-M
�1v
� 8� I�7 ��2�� �A <0@�?2 �B ����2 !�0M	� 	M�0@� ���8 �% �1 8� �S� ��2�� 8� �>-0� �" o1 !�"A���B � ����

 ��2�� 3�� �A���;�" �>4�� =0?,% ��) <@� ����� I��7 �0
 ��2�� 3�� �A 	�1 H�% � <@� !�7 916 920(  �y
 �� 3�������

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
10

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-0
8-

01
 ]

 

                             7 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.10.9
http://journal-irshs.ir/article-1-326-en.html


����X�" � !A��1 30?2 

178 

	��S� ���� H�% �� ;B��% �@� v
� 8�M��2 !�03�� �� ���% �� � A�0M j��  D�E�� ��� ��@ ��2�� �� �" �� H"�./ �B
 3�� 9<��M ���
� !��� ��2�� 3�� �A ;0
��0>
�" 	�H���81 !���� �
��%.���� ����1 !�"  

"-�,����   
    	M.�� o��6� �2 �� ��0@� !��� D�E�� �� �A�A < ���� � �A �� fX��� ���A ��0�B) 	�0B !�"�A ���� !�"

 �2 �A D����6/26  �pH  ���,� ��3	� D�E�� <0�0B H��;�� �� ��;�� 9(T�% I��% �� �
��% ���@ �� <�?
 ��:
� !�"
 ��iM�0R�% 3��>�B H"�./ 3�� �A .����50LT  !��A �A �04�% �� D�E�� <��A�� � !��0�1 567 ���0% �A86/7-  ���A

�� ]�0?�@ � ��1 <@AI��>� 3��%=" .A�� 	���E� 	"A���@ �� <�?
 ���0% 8� �S� ���0% 3�� ��� ;�@ �
��� � �A 30�q
 �A !��0�1 567) �"�� ���8 �� <�?
 	S0�V 	MA8���@15  �A D�E�� <��A�� � ����[�25  ���,� �� (����[�27/46 

	�S� j���% � �A.<���
 ��A  

 .	�/�                                                                                                                                  References  

1 .��0/ 9.� 9.K �
�� 	>+�A .U � 	�0���@� .� 9A�;2��.1393�:
 j�� � <��A�� ���8 �0R�% . ��2 !�" 	M.�� 	4�� �� !��A

H"�./ ���-
 .�0�@ �
��0� =7� ��:
� 9	��i
 5���  !�" 14) :4(25. 

2 .,-�	9 ]. � � .B0R���.	1392. @���	 MA�� <��� �� �1 l��%�� � ��:
� =7� ��q �A ���@ I��%	 �
���.  ��������  �

���� 
��
��	 ��9��� 117 -105) :1(47. 

3 .o 9	@���B. .��/ 3?2 .o � 1397 <��A�� 8� I�7 !��0�1 567 � �4�� 	
8�@ ���8 �R� . � 	�B !�" 	M.�� 	4�� ��

9	"�0M j��0+�% ���� .!�:?� ��:
� 	�0B 96 -83) :1(41.  

4 . .F .� 9��0%��
1382	M.�� 	4�� � !����� j��7 �� �+�?X� �4�� D�V � �
��� A��S% �R� 	@��� . 	� =7� �� ��0� !�"

9�i� � D�[
 ���-
 .�0�@ �
�A 467 -457) :4(19. 

5 .�B��	9 A���� .� 9.� !� �R� .�	 ���.!1393 !���@ �� I��% �� =0@�>/ � ����>0
 IE� �41 	��/ D���� �0R�% .

�
��� .�0�@ �
��0� ��:
� �>�4 !�"���� ���� � ���� 	
��
�� 9����� 419) :3(15. 

6. Bravdo, B., Y. Hepner, C. Loinger, and H. Tabacman. 1985. Effect of irrigation and crop level on growth, 

yield and wine quality of Cabernet Sauvignon. Amer. J. Enol. Vitic. 36 (2): 132-139. 

7. Coombe, B.G and M.G. Mccarthy. 2000. Dynamics of grape berry growth and physiology of ripening. Aust. 

J. Grape Wine Res. 6:131-135. 

8. Creasy, G.L. and L.L. Creasy. 2009. Grapes. CABI, Cabbridge, USA. 295p. 

9. Dami, L., S. Ennahli and D. Scurlock. 2013. A Five-year Study on the Effect of Cluster Thinning and 

Harvest Date on Yield, Fruit Composition, and Cold-hardiness of ‘Vidal Blanc’ (Vitis spp.) for Ice Wine 

Production. HortScience, 48(11):1358–1362.  

10. Ershadi, A., R.Karimi and K.Naderi Mahdei. 2016. Freezing tolerance and its relationship with soluble. Acta 

Physiol. Plant. 38:2,  

11. Forsline, P. 1984. Winter cold acclimation and deacclimation. Eastern Grape Grower and Winery News 

April/May: 16-19. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
10

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-0
8-

01
 ]

 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.10.9
http://journal-irshs.ir/article-1-326-en.html


�41 �R��3 �1 ��2��0��! =7� ��:
� I��% �� D�E�� <��A�� �... 

179 

12. Hamman, R. A., I. -E. Dami, T. M. Walsh and C. Stushnoff. 1996. Seasonal carbohydrate changes and 

cold hardiness of Chardonnay and Riesling grapevines. Amer. J. Enol. Vitic. 47:31–36. 

13. HoweLL, G. S. 2000. Grapevine cold hardiness: mechanism of cold acclimation, mid-winter hardiness 

maintenance, and spring deacclimation, in: RANTZ, J.M. (ed.) Proceedings of the American Society for 

Enology and Viticulture, Seattle, WA. 35–48. 

14. Imazio, S. F., D. E. Mattia, M. Labra, O. Failla, A. Scienza and F. Grassi. 2009. Biodiversity and 

Conservation of Vitis vinifera ssp. sylvestris. Acta Hort. 827(12): 95-102. 

15. Matthews, M. A. and M. M. Anderson. 1988. Fruit ripening in Vitis vinifera L.: Responses to seasonal water 

deficits. Amer. J. Enol. Vitic. 39(4): 313-320. 

16. McCarthy, M.G.1997. The Effect of Transient Water Deficit on Berry Development of cv. Shiraz (Vitis 

vinifera L.). Aust. J. Grape Wine Res. 3, 102–108. 

17. Miller, D. P., G.S. Howell and R.K. Striegler. 1988. Cane and bud hardiness of own-rooted White Riesling 

and scions of White Rieslingand Chardonnay grafted to selected rootstock. Amer. J. Enol. Vitic. 39:60-

66. 

18. Naor, A., B. Bravdo and Y. Hepner. 1993. Effect of post-veraison irrigation level on sauvignon blanc yield, 

Juice quality and water relations. S. Afr. J. Enol. Vitic. 14(2): 19-25. 

19. Nejatian, M. and A. 2013. Comparison of Cold-Resistance in Some Iranian and European Grape Cultivars. 

Journal of Crop Production and Processing (JCPP). 3(7): 157-170. 

20. Ojeda, H., A. Deloire and A. Carbonneau. 2001. Influence of water deficits on grape berry growth. Vitis, 

40(30): 141-145. 

21. Piazzolla, F., S.Pati, M.L. Amodio and G. Colelli, 2016. Effect of harvest time on table grape quality during 

on-vine storage. J. Sci. Food Agric. 96 (1): 131-139.  

22. Poirier, M. 2008. Etude écophysiologique de l’endurcissement augel des arbres: impact des conditions 

estivales de croissance sur la résistance au gel des arbres. Thesis, Université Blaise Pascal, Clermont-

Ferrand, 314 p. 

23. Poirier, M., A. Lacointe and T. Améglio. 2010. A semi-physiological model of cold hardening and 

dehardening in walnut stem. Tree Physiol. 30 (12): 1555–1569. 

24. Poirier, M. and T. Améglio. 2006. Impact of summer conditions of growth (drought, defoliation) on freezing 

tolerance of trees. Cryobiology, 53, p.425. 

25. Wample, R. L. and A. Bary. 1992. Harvest date as a factor in carbohydrate storage and cold hardiness of 

'Cabernet Sauvignon' grapevines. Am. Soc. Hort. Sci. 117: 32-36. 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
10

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-0
8-

01
 ]

 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.10.9
http://journal-irshs.ir/article-1-326-en.html


����X�" � !A��1 30?2 

180 

26. Willwerth, j., K. Ker and D. Inglis. 2014. Best management practices for reducing winter injury in 

grapevines. Cool Climate Oenology and Viticulture Institute (CCOVI). Brock University. 

 

 

  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
98

.2
0.

2.
10

.9
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
25

-0
8-

01
 ]

 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.10.9
http://journal-irshs.ir/article-1-326-en.html


�41 �R��3 �1 ��2��0��! =7� ��:
� I��% �� D�E�� <��A�� �... 

181 

Iranian Journal of Horticultural Science and Technology 20 (2): 171 - 180 (2019) 

Research article 
 

 

Effect of Last Irrigation and Harvest Time on Fruit Quality and Freezing 

Tolerance of Vitis vinifera L. cv. Bidane Sefid 
 

H. Hoseinabadi, M. Rasouli  A. Ebadi, A. Ershadi, M. Ali Nejatian1 
 

 In vineyard where ‘Khazandeh’ training system has been employed, the last irrigation and 

harvest time depends on type of product usage (table grapes or raisins), product price, 

climatic conditions and not facing the process of raisin production in open spaces with early 

autumn rains. This study was carried out in 2015- 2017 to investigate the effect of last 

irrigation cutting-off and harvest time on freezing tolerance of Bidane Sefid grape buds and 

its fruit quality. The experiment was conducted in a randomized complete block design with 3 

treatments and 6 replications in Khosbijan, Shazand, Iran. Treatments included the first 

treatment: cut-off irrigation on September 5 and harvest on September 15, the second 

treatment: cut-off irrigation on September 15 and harvest on September 25 (control) and the 

third treatment: cut-off irrigation on September 25 and harvest on September 4. After early 

frost in autumn of 2016 and evaluation of the sprouting percentage in the spring of the 

following year, its amount in second and third treatments was 19.46 and 19.31%, 

respectively, with a significant difference against first treatment (15.8%) but no significant 

difference was observed between the second and third treatments. Artificial freezing carried 

out on March 5 and March 10 in 2016 and tolerance to artificial freezing was evaluated based 

on LT50 index. The third treatment (irrigation and harvesting with delay) with a significant 

difference was the lowest LT50 at -7.86 ° C and has the most tolerant treatment after artificial 

freezing. Furthermore, the results showed TSS and pH of the fruits of the third treatment 

were 27.57 and 3.25, respectively, which was significantly higher than the first and second 

treatments. Results showed that delaying the time of the final irrigation and harvesting time 

improved bud cold tolerance as well as fruit quality. Therefore, contrary to public opinion, 

harvesting with a delay compared to the control not only increases the quality of fruits, but 

also increases the vine tolerance against freezing.  

Keywords: Artificial cold, Electrolyte leakage, ‘Khazandeh’ system, Natural frostbite, 

Sprouted buds. 
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