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 ��]�% ��	� f"+  � ���+�
 hJ-� ���*+ G! ��� ����  

 �% .0
� ��	%f"+  � �+�
 hJ-� ���*+ �	F �"K ��
 

>2/7  � �"K �,�*% 0(�
<F ?*C`  f"+ &�Q � GJF  �

>2/7  p��,� �% G! 0
� hJ-� ?��,�*% �� �� 0(�


)Valentini et al., 2004(  hJ-� ���*+ � 	+  �

 �
�JK ��C*
� �! f"+ ���� l�[ �� .� �� 0V%�S+ �+�


�J�  � <F�+  J-� ?��,J! �� �� &�Q � .0
� ���+�
 h  
  

�+� 7� � + ��FA  � �@3  �
�JK ��C*
� �! .��	� f"+  

 f�"�  � N�'*) �)2( ) 0
� �"K �� �PEgea et 

al., 2003 � 	+ &�Q �  � ���+�
 ��*� ��	% N���,+ .(  

 ���+�
 ��*� N���� � 	+  � ?*VV�+ ���
 p��,� �% G�
�S+

� �� 0V%�S+ c',d+ &�Q � )Ruiz et al., 2007e 

Alburquerque et al., 2008 G�
�S+  � .(Ruiz  �

) �� �#JF2007(  c',d+ &�Q � ���+�
 ��*� ���*+ �%

N� 	! <Q  G! "K gd�+ �*��u
�  � 	
P� �1  ?,K�� �%

569  ?��,J! �� �� (��	� f"+ aR� �%) ���+�
 "���

�  p� � <Q  � ���+�
 ��*�2  �%1266  ���+�
 "���

% (��	� f"+ aR��%)���+�
 ��*� ?��,�*  �	M G% � 

.0
� ���� m�^,M�  

Alburquerque ) �� �#JF �2008 ( ��*� ���*+

 ?*% ��	� f"+ i�
� �% �  iY*) &�Q � ���+�
397  ��

1001  ."���! ��	C( ���+�
 "���Junior  �� �#JF �

)2006�	'F &�Q � ���+�
 ��*� ���*+ (  �	M G�
�S+ � 	+

 >���%  � � 150  ��200  ."���! 7 ��) ���+�
 "���

T
	� �"K &�-�� N�V*V��Seif  ) �� �#JF �2000( 

Q   � G! ��� �����J   G��� ��  �% a*
 ��MM106 

���M  �� y� �R��+ ��"�� G'��+ ��173  ��+� 0(�


2/7< �,��
 G� �  �� ���)987  b���� ���+�
 "���

�+  ",1� G% ���� <Q  \�  � �287  ��+� 0(�
2/7< 

�,��
 G� �  �� ���)1600 .� �� ��*� ���+�
 "��� 

<F ?*C` <Q   � " 	���	R*
���3
"  ?,R#K 0=� . 	���

 G% G��	� �	! 511  ��+� 0(�
10< �,��
 G� �  ���)

� �� ��*� )Seif et al., 2000?�� �% .(  ?*% GS%�  f��

 ��*� � �F"') 2� ��<Q  .0
� �"K �"*� ���+�
 

"��*Q�4"  G% �F"') ���% �	,��816  ��+� 0(�
10< 

�,��
 G� � <Q  � ���) "f	#*�5
"  G%900  0(�
10< 

�,��
 G� � ) � �� ��*� ���)Hassan et al., 2000.(

                                                            
1  - Currot 
2  - Oreng Red 
3  - Early Superior 
4- Aghizi 
5- Picual 
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���� 1- ��� �� "��I<�� �$ 
���G� ���� C���� ������ ���� H�K���	J O�� \��� �$ M.<N� )�*  
Table 1. Chilling requirement of varieties by using of different models based on phenological method 

(p≤0.01) 

C����  

varietiy 

 ��	� f"+  

(���+�
 "���)  
Utah (CU)  

���	% � N�'*) f"+  

(���+�
 "���)  
Gilreath and 

Buchanan (CU)  

�
�JK ��C*
� �! f"+  

(���+�
 "���)  
North Karolina 

(CU) 

 f"+7-0   

(0(�
) 

0- 7.2 (0c)  

 f"+>2/7  

(0(�
)  
Hours <7.2 (0c)  

����� 

Tabarze 
639a 599a 486a 650a 1868a 

� ���#K 

Shekarpareh 
631b 589b 476b 602b 1698b 

	'+�K 

Shamloo 
639a 599a 486a 650a 1862a 

��%P��R( 

Asgaraabad 
621c 589b 476b 598c 1026c 

 
 ����2- ��� �� M.<N� )�*��� O��� ������ ���� ����� M.<N� )�* )Egea et al., 2003 ^Saure, 1985(  

Table 2. The value of different temperatures in different models to determine chilling requirement 
���+�
 "��� 7� �  

Chill Unit value 

��	� f"+  

Utah 

 � N�'*) f"+���	%  

Gilreath and Buchanan 

�
�JK ��C*
� �! f"+  

North Karolina 
0 >1.4 -1 -1.1 
0.5 1.5-2.4 1.8 1.6 
1 2.5-9.1 8 7.2 
0.5 9.2-12.4 14 13 
0 12.5-15.9 17 16.5 

-0.5  16-18 19.5 19 
-1 18< 21.5 20.7 
-1.5 - - 22.1 
-2 - - 23.3 

  

G�	J� 2� �� � <Q  �@� y��� �� G��-� p��,�  �% � ���%

��� ���*+  G��	� \�M � ��  �� "�% � >�Q >) ��F

 � <Q  �o� �� G! ��� ���� "K  \Q���  � ��*) ��Q

G�	J� 2� �� ��� ���*+ �% � ���%   \�M � ��G��	�   ��F

 lY,M� "K  \Q���  � ��*) ��Q �� "�% � >�Q ��+�

�C�+  f�J,�� xS
  �  ��1.� �� �	�� % �
��  �  �� G!

 \Q���  � ��*) ��Q �� "�% � >�Q ��+�  �  ��#� �o�

�C�+ lY,M� "K   .� �"� �	�� \�M � �� ���  �  ��

<F ?*C` G�	J� 2� ��  � <Q  >%�V,+ �@� Y,M� � ���% l

�C�+  ��*) ��Q �� "�% � >�Q \�M � �� ���  � �  � ��

.��� ���� "K  \Q���  � ��� �% ���� �  �  ��JF ��   	[

 ��F ��	J�  � G!)1( <Q   � 0
� gd�+ ��F � ����� 

� ���#K ���+�
 ��*� h1  ��+�  �  B���1�32   � "O �

���  �� %G 0
�  � ."+P  	'+�K &�Q �  � G! �� 	O  �

 B���1� ��%P��R(31 ���  � "O �  G��	� ��  \� �F

���+�
 ��*� h1  �� "�% G,�F N 	O  01�)  ��	J�)��F 

1<Q   � � �	% �,J! &�Q � \�M ���  � B���1� .(  ��F

 B���1� ��%P��R( � �����19  	'+�K <Q   � � �"O �

 B���1�13 � ���#K <Q  � �"O �  B���1�21  �"O �

� \�M ���  �G��	 ���+�
 ��*� h1  ��+�  � �"F��+ 

 "K  ��	J�)��F 2.(  

G��	� ��� B���1� G% &�Q � N���,+ 2
��  f	[  � �F

���+�
 ��*� h1  � ��  7 ��) c',d+ ?*VV�+ T
	�

) 0
� �"KGuerriero et al., 2006(.   



    
  

  
  

 ����L�1- �,� H���� �� )������� �� ��$ � �-� ������ �� 
���� �� >�� &����'�  

Fig 1. Fresh weight changes of apricot flower buds before and after exposure to the growth chamber (p≤0.01) 
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 ����L�2- �,� H���� �� )������� �� ��$ � �-� ������ �� 
���� HA9 >�� &����'�  

Fig 2. Dry weight changes of apricot flower buds before and after exposure to the growth chamber (p≤0.01)
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 B���1� 	
P� �  �25-30٪  �%��� � �  �� ���  �

 "���! ��*% � "����  ��Q ���+�
 ��*� � �P�%  

 "���! ��*� G% G,R% \�M � �� ���  � B���1� G!  

 ���+�
�+ G�
�S+ � 	+ &�Q �  ����� �� ����� "��	�  

 �"F��+.���) <F ?*C`  "���! 7 ��)  	!8+ ?*VV�+  

 G! ����� �%��� � 0=�  �*�+ ?�����J,(� >%�Q  

 �R��+ ��"��G��	� \�M � �� ���  � B���1�  0
� �F

)Alburquerque et al., 2008(.  ���  � B���1�

G��	�   iY*) &�Q � a'$�  � �	!  ����� �% Z�SC+ �  �F

�%�  <Q   � �=C� � "���! �"F��+1 �	� ��� B���1� G�

��*� h1  �� >�Q �  >) ���+�
  <Q  ?��  � "���! �"F��+

 ��"� ���+�
 ��*� �� ��� 7�  i�
� �%800-700 

 �#�E	
	C1 7�  Z�[ �% G! �� 	O  � �"K ��*% 0(�


� ���+�
 ��*� �  <Q  ?�800 ."���) 7 ��) 0(�
 

 B���1� .�"K �!r N�V*V�� p��,� G% G�	� �% ?���%�C%

�*� h1  ��+�  � \�M � �� ���  � N���,+  � ���+�
 �

�
�S+ � 	+ &�Q �.0
� G*�	� >%�Q �X�� Z*V��  � G 

 � �� ��� � ���+�
 hJ-� ?*% ��,R�JF a��X p��,�

 "K  \Q���  � ��*) ��Q �� "�% � >�Q �F G��	� \�M

 \�M � �� ��� � ���+�
 ��*� hJ-� ?*% G! ��� ����

G��	�  "K  \Q���  � ��*) ��Q �� "�% � >�Q �F

 ��,R�JF� �� �	�� 0�q+.  hJ-� B���1� �% �C��

  � ��*) ��Q �� "�% � >�Q \�M � �� ��� ���+�


�+ B���1� "K  \Q���  f�"� "%��)3 �+� ?�� >*
� G! (

�+ �  ?*����� "*
	� B���1� G% ��	�  ��F"CQ B���1� � �F

 ��F"CQ ?,R#K � ���+�
 ��*� h1  G-*,�  � f	'�+

�P "*
	� B���1� � f	'�+��<��  ��*� h1  �% ��+�JF �F

) �	J� � �K� ���+�
Guerriero et al., 2006.(   �

 �% ��%P��R( <Q  ���+�) ��*� m	^M3254  "K  G� �

.0(�
  � ���� m�^,M� �	M G% �  ���+�) ��*� ?��,�*%

 �% � ���#K <Q 3080 .0(�
 "K  G� �  ��*� �� ��

                                                            
1- Rubby 

"� ���+�) �� 	O  � 0
� �S
��   &�Q � G! � �����

 �% ��,�+ 	'+�K3060 .0(�
 "K  G� �  ��*� ?��,J!

"C,K�� �  ���+�) f�"�) 4.(  

f�"� )4(  ��+�50 �  G�
�S+ � 	+ &�Q � �F"') %

 ���� >) ��F G��	� ���+�
 � ���+�) ��F��*� i�
� �%

�+ ��JF ."F�  �"F��+ G!  	[�+  �	K50   � �F"') %

  � 	'+�K � ����� &�Q �19 � ��1  � ���,1� b���� ?�

�
��   � ��%P��R( <Q   � G!16  <Q   � � ?�� ��1

  � � ���#K18  ��+� .0
� �"K �"F��+ ?�� ��1

� �% �F"')n ?**�� ���+�
 � ���+�) ��*� >%�V,+ �*@

�+ jP G% G,R% \� �F � ���) �  BV� GVSC+ ��	F

�+ ���� �  �O�M  ��*� ?��,�*% �� �� ��%P��R( <Q  ."CC!

�
��  � 0
� ���+�)  � �� �  ���+�
 ��*� ?��,J! G!  

��JF �  �"F��+ G!  	[�+  ��+� �	K50 �F"') %  

 <Q  ?��  � y� 0
� ���,1� b���� ����� <F <Q  ?��

?**�� �F"') ��+�  � ���+�
 ��*� BV� �"CC!  .0
� ��

 ���+�) � ���+�
 ��*� ���*+ T
	,+ �� �� � ���#K <Q 

 ��+� � 0
�50 <Q  ?�� �F"') %1  <Q  �� ����� �� 

�
��  � 0
� G,1�) N 	O ��%P��R(  � ����� &�Q � G!

 ��*� ?��,J! � ���+�
 ��*� ?���]�% ?,K�� �	�� �% 	'+�K

 G'��+ G% &�Q � ���
 �� ����� ���+�)50 �F"') %

�"*
   "�� f�"� )4.(  �	
P� � &�Q � ���+�) ��*� ���*+

) T
	� �"K G�
�S+Ruiz et al., 2007 ���"�+  � (

 ?*%3665- 2969  ��*� ���*+ � .0(�
 "K  G� �

T
	� 	
P� � �"K G�
�S+ &�Q � ���+�) Valentini  �

 �� �#JF)2004(  ���"�+  �5879-4078  "K  G� �

.0
� �"K 7 ��) 0(�
  

Pawasut ) �� �#JF �2004 &��"� G! "���! ��*% (

 <! �(�% �	*+ ��,M �  � �	!  ?,R#K �� y� �+�


G��	� ���% &�] ���+�) ��*� ���*+ �"K  ."K "F�	M �F

 N��o� ��VV�+ ���+�) � ���+�
 ��*� BV� �% GS%�   �

���! ��*% �  �����,+ G% "�� � 	[  &�-�� N�V*V�� �[ G!  
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 T
	� �"KDezham pour )2001 ��*� ��  �% (

 ���	F � jP T���K  � 	
P� � ���+�) � ���+�


 ��*� BV� &�Q � �M�%  � G! ��� ���� .��-��% rP c',d+

 ���+�
 ��*� �� ��� �% �F"') ��+� f�,C!  � ���+�)

�	
P� � <Q  pC� ���+� ��F��*� .0
�   � � �-�

 f�
  � �Q�K ��-��% rP ���V*V�� ���,R��1380  � 	+

) 01�)  ��Q G�
�S+Dezham pour, 2001 p��,� .(

�'( &�Q � ?�� G! ��� ���� Z*V�� ?��  ��+� ?,K�� <$ 

 � �	!  c',d+ >���+ ��+� N"+ �o� �� ��R#� �F"')

�C�+ N���� �F ���+�
 ��*� ����V+  ���*+ ."C,K�� �  � ��

 �
�	,+ f�
 ��  � ���+�
 "��� aR��% ���+�
 ��*�

Q  ���% ���F�K �+�Q <750  �850  ."K � �P�% "���

���+�
 ��*� ���*+ ?��,J!  G$��+ �+�Q <Q  ���%650  �

700 ��%� � <Q  ���% �P ?��,�*% � "��� 820  �980 

 ���+�) ��*� � �P�% ."K � �P�% �
�	,+ f�
 ��  � "���

 �% G$��+ �+�Q <Q  ��� ����3882  �"V+ ?���]�% 0(�
 

 ���+�) ��*�  �% ���F�K �+�Q <Q  �3200  0(�


?*��� ) "C,K�� �  ���+�) ��*� ?���Dezham pour, 

2001 N�V*V�� p��,� .(Ruiz ) �� �#JF �2007 ���� (

���+�
 ��*� ?*% 0�q+ �	Q GS%�  \� G! ���  2� �� �

?�� <F � 0K�� �	�� �F"')   ?*% ��C+ GS%�  \�  	[

 ��*� � G��	� j�	M ?,R#K ���% ���+�
 ��F��*�

.0K�� �	�� �F"') 2� �� ���% ���+�)  

G�	J� c',d+ ��F 2� ��  � <Q  >%�V,+ �@�  � ���%

 ���P ?*
��� ���*+ �o� �� G! ��� ���� ?*
���  �"V+ �%

�C�+ lY,M�  f�J,�� xS
  � � ��1 .0K�� �	�� %

 ����� <Q   �27  	'+�K <Q  �  �"V+ ?��,J! �� �� ��%P

  �16 �	% ?*
���  �"V+ ?��,�*% �� �� ��+ ��  f�"�)

5 ?*�  � B��+�P &�-�� ��+�  � GVSC+  � �+� ?*���*+ .(

G�	J�  f�"�  � ?*
��� N��**v� �
 �% 0=� � ���%)6( 

 .0
� �"K �� �P  

  

 ����3-  ������ _LD� ��$ �2<!-L* `��/(���� ���)  �
���� HA9 � �� >��  H���� �� )������� �� ��$ � �-� �*��,  

Table 3. The correlation coefficient between the chilling accumulation (model Utah) and dry and 
fresh weight of shoots before and after exposure to the growth chamber (p≤0.01).  

                               ) �2<!-L* `��/r (correlation coefficient  
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hJ

-�
  

C
hi
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 ���  �� ��*) ��Q >�Q  
Fresh weight before 

 ٭٭0.803 ٭٭0.771 ٭٭0.758 ٭٭0.94 1

 ���  \�M ��*) ��Q >�Q  
Dry weight before 

 ٭٭0.745 ٭٭0.706 ٭٭0.649 1 -

 ���  �� ��*) ��Q "�%  
Fresh weight after 

 ٭٭0.708 ٭٭0.711 1 - -

 ���  \�M ��*) ��Q "�%  
Dry weight after 

 ٭٭0.765 1 - - -

���+�
 hJ-�  
Chilling accumulation 

- - - - 1 
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���� 4-  >���50�*�.� % 
���� ���� \��� �$ ������ C���� �� �� )�* )�* ������ � ������  

Table 4. 50% of flower buds flowering apricot cultivars based on the chilling and heat requirement 
(p≤0.01) 

 ��+�50�F"') %  
50% Flowering 

) ���+�) ��*�GDH(  
Heat requirement 

�	!  �����  
Endo dormancy time 

) ���+�
 ��*�CU(  
Chilling requirement 

C����  

varietiy 
19 ?�� ��1  

8 March 
3060c 

30 ��  
20 January 

639a 
�����  

Tabarzeh

19 ?�� ��1  
8 March 

3060c 
30 ��  

20 January  
639a 	'+�K  

Shamloo

18 ?�� ��1  
7 March 

3080b 
23 ��  

13 January  
631b � ���#K  

Shekarpareh

16 ?�� ��1  
5 March 

3254a 
 25 rP  

16 December 
621c ��%P��R(  

Asgaraabad
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Table 5. The interaction of varietiyat sampling on the free proline content (mg/gr fresh weight bud) 
(p≤0.01) 

 2� ��G�	J� � ���%   

Date of sampling 
 ���Varietiy  

30 ��  

20 Jan. 

16 ��  

6 Jan. 

25  rP  

16 Dec. 

11  rP  

2 Dec. 

27 ��%P  

18 Nov. 

13 ��%P  

4 Nov. 

28 �=+  

20 Oct. 

 2� ��G�	J� � ���%  

Date of sampling 

0.011p 0.009r 0.016i 0.013n 0.001z 0.008s 0.008s 
�����  

Tabarze 

0.015jk 0.093b 0.02e 0.015j 0.01q 0.014l 0.005v � ���#K  

Shekarpareh 

0.017h 0.146a 0.019f 0.014k 0.008t 0.007u 0.013m 	'+�K  

Shamloo 

0.04c 0.012o 0.037d 0.005w 0.003y 0.004x 0.018g ��%P��R(  

Asgaraabad 

  

 ����6-  ��0 1����� C�D�� >��� �� 
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Table 6. The average of zone temperature at the time of testing during the sampling to study proline 
changes 

 2� ��G�	J� � ���%   

Date of sampling 
 ���Variety  

30 ��  

20 Jan. 

16 ��  

6 Jan. 

25  rP  

16 Dec. 

11  rP  

2 Dec. 

27 ��%P  

18 Nov. 

13 ��%P  

4 Nov. 

28 �=+  

20 Oct. 

 2� ��G�	J� � ���%  

Date of sampling 

-2.5 -11.75 -10.5 1.4 2.7 5.8 5.5 
�+� ?*���*+ 

Temperate average 

 
�+ �"K f�^�,
� ��F�+� Z�[  01�) G-*,� ��	�  

  � ?*
��� hJ-� B���1� �(�% ?*��� ��+� ��+ ��  �

�+�J�  �"K &�Q � ��F�*)  � .0
� �
�( GtM�`�� ���t% 

0M�t
 ?*
��t� �	t��  :� ��1(  N�+��	') GM�`2 (



 N�"*
	� "'� .(�� ���! �J'( G'-+) �F�*)39  � �JK1 . �=% 95  99

 �	�J! �� BC� hQ�	+  � f�� GM�` .?*,*� �� GM�`

G! 0
� f��1 ���+� &�� GM�` � 0
� f��1 �E��,*� 

���*+  � �E��,*� NADPH ) "K�% ���� G,M��Chen 

and Li, 2002(. <F "*
	� ?*C`  ��� a�	+ ?*
���

 0�R�NADP+ �+ G,M��  �   � �J=+ >t+�( Gt! �	tK

�+ ���,#
� f�V,�� ���� � ?��  � ."K�% �+ B���1� G% ��	� 

	*��"*R!� GM�` 0*
��1 �	,C� N��tR1  G! �	J� � �tK�

 ��
 B*� �"K G,M�
 a�	+ BC� �����  �

0
	%�,+ �t+ G�	��@ ��F ) �	KHare and Cress, 

1997.(  

����� N�V*V�� p��,  �+� BF�! �% G! 0
� ?�� �"CF�

�+ B���1� ?*
��� ���*+  "*
	� �(�% �+� BF�! ."%��

ROS �+ 	*��"*R!� BC� �(�% � �"K ��,�*%  G! �	K

?�� BC� 	*��"*R!� �(�% ?*����� G��-� � �"K � 	����  �F

�+ i�,
� G% 2
��  � ?*
��� .�	K  B���1� 7����V+ �F

�+ ."%��  ?*
��� ���*+ B���1� �(�% �*� ?*��� ��F�+�

�+ ) �	KJain et al., 2007.(  

 N�V*V�� p��,�Razavi ) �� �#JF �2012 ���� (

�+  G'��+  � ���P ?*
��� ���*+ ?��,J! 	'F  � G! "F�

�+ j�	M G*
��  ?��,�*% �� �� �	!  h1  ��+�  � � "K�%

<F .0
�  �"V+  ?*C`Khanizadeh �� �#JF � 

)1989���"�� �% ( f�
 f	[  � ?*
��� ��*)  c',d+ ��F

  � j�	M f	[  � ���P ?*
���  �"V+ G! "���� ����

"� 0
��  G% 2
��  � ?*
��� .� ��  ��Q T
��

i�,
� �*$ ��F  ?*��� ��+� .� 	K .�#�M �*o� �,R��

01�%  � ]�% � �+ hJ-� �F�*) ��F ) "%��Jain et al., 

2007�"( .(  �P BV� � ?*
��� ���*+ ?*VV�+ �� ��  

  � ."����  ��Q G�
�S+ � 	+  	��� G��	� j�	M  � �   

 >���� N 	O ���+�
 hJ-� �*F G! ���+� �C�� j�	M  

 G,1���G��	� .�	% �  ?*
��� >Q�"� �F  "���� ����  

) "*
  .(�F��+�
 �� >�Q)Ben Mohamed et al., 

2007.(  

 �% ?*
��� ���*+��-� "� �F��+�
 � 01�� B���1�   �

 hJ-� ��+�300  �	!  h1  ��+�  � �C�� ���+�
 "���

 (�	!  h1  �� "�%) �P �� "�% � "*
  �	M �q!�"� G%

  � � ��! �"*� BF�! � �%��500  G% ���+�
 "���  

  � ?*
��� � G,
��� �"K G,K���� j�	M G*
�� xS
 ���*+

��+ ���"��) j�	M G*
�� G'��+G��	� (�R   � .>) ��F

2� �� ��*)	'�� ?*��� ��+� G% � �)��
   G% �)��

G��	� �+ \J! �F h1  �% ."C!  �����) j�	M >+�!

G% ?*
��� "K  W��K � (�R��+ �	!�  .�E��,*� h�C+ ��	C(

G��	�  � �E��� � ?%�! �+ l�^+ �F  ��F�! "��  .�	K

G��	�  � j�	M ����� �% G,
��� �	% ���JF �F  )Kavi et 

al., 2005.(  


D�<� )���  

���-�P ��  &�Q � ���+�
 ��*� G! 	
P� � �*@n� 0��

�+ �S*�+ T���K  ��+� � 	+  � �o�  �=�� ?���%�C% "K�%

 ?�� G! �	% "F�	M Z*Q� ���+� &�Q � ���+�
 ��*� h1 

jP T���K  � � �
�	,+ f�
 "C`  � Z*V�� �  ���	F

  ��Q �
 �% � 	+ c',d+?�� G% G�	� �% .��*�%  <Q  G!

 ���+�
 ��*� � ��	% ���+�
 ��*� ?��,J! �� �� ��%P��R(

�+ l�[�% ����� <Q  ?��  �)���+�
 �SM ?���%�C% �	K

G+���% &�-�� �% y� .� �� �	�� � �=%  �+ ��YO� ��F

 N 	O ����� <Q  ?��  � �F"') G! ��! � �! ��	�

	+ � �=% ��+�
 �% �,J! �� ��*).�	K G��  

  

References 

1. Alburquerque, N., Montiel, F.G., Carrillo, A., and Burgos, L. 2008. Chilling and heat 
requirement of sweet cherry cultivars and the relationship between altitude and the 



���� ���	� � 	
 �������� ���� :	
P� � <Q  "C` >) G��	� ���+�) � ���+�
 ��*� ?**��  100

probability of satisfying the chill requirements. Environmental and Experimental 
Botany, 64: 162-170. 

2. Bates, L.S., Waldren, R.P., and Teare, I.D. 1973. Rapid determination of free proline 
for water stress. Plant and Soil, 39: 205-207. 

3. Ben Mohamed, H., Vadel, A.M., Genus, J.M.C., and Khemira, H. 2010. Biochemical 
changes in dormant grapevine shoot tissues in response to chilling; possible role in 
dormancy release. Sciatica Horticulture, 124: 440-447. 

4. Byrne, D.H. and Bacon, T. 1992. Chilling Accumulation: Its Important and 
Estimation. The Texas Horticulturist. http://aggie- horticulture, Tamu, 
Edu/stonfruit/chillacc.Htm. 

5. Chen, P.W. and Li, P.H. 2002. Membrane stabilization by abscise acid under cold 
aids proline in alleviating chilling injury in maize. Plant cell Environ, 25: 955-962. 

6. Citadin, I., Raseria, M.C.B., Herter, F.G., and Baptistada Silva, J. 2001. Heat 
requirement for blooming and leafing in peach. Journal of Horticultural Science, 36: 
305-307. 

7. Dezham pour, J. 2001. Determine the required temperature for several cultivars of 
apricot in Tabriz. Seed and Plant Journal, 17: 12-20. [In Farsi] 

8. Egea, J., Ortega, E., and Martinez, P. 2003. Chilling and heat requirement of almond 
cultivar for flowering. Environmental and Experimental Botany, 50: 70-85. 

9. Erez, A. 2000. Bud dormancy; phenomenon, problems and solution in the tropics and 
subtropics. In; Temperate fruit crops in warm climates. Kluwer Academic Publishers. 
Bosron, London, Cap. 2: 17-48. 

10. Faust, M.D., Surany, D., and Nyujto, F. 1998. Origin and dissemination of apricot. 
In: Journal of Janick (ed). Horticultural Review, 22: 225-266. 

11. Fennell, A. 1999. Systems and approaches to studying dormancy introduction to the 
workshop. Journal of Horticultural Science, 34: 1172-1173. 

12. Guerriero, R., Monteleone, P., and Viti, R. 2006. Evaluation of end of dormancy in 
several apricot cultivars according to different methodological approaches. Acta 
Horticulture, 701: 99-103. 

13. Hare, D.P. and Cress., W.A. 1997. Metabolic implications of stress- induced proline 
accumulation in plants. Plant Growth Regul, 21: 79-102. 

14. Hassan, M.M., Zahran, M.A., Seif, S.A., and Ibrahim, Z.A. 2000. Dormancy and 
productivity of olive trees. Fayoum Journal Agriculture, 14: 137-153. 

15. Jain, R., Shrivastava, A.K., and Solomom, S. 2007. Low temperature stress induced  
 



 N�"*
	� "'� .(�� ���! �J'( G'-+) �F�*)39  � �JK1 . �=% 95  101

biochemical changes effect stubble bud sprouting in sugarcane (Sacharumspp. 
Hybrid). Plant Growth Regulator, 53: 17-23. 

16. Junior, A.W., Bruckner, L.D., Pimentel, M.A., Morgado, D.O., Sediyama, C.S., and 
Bassols Raseira, M.C. 2006. Evolution of chilling requirement in peach through 
grafted twigs. Acta Horticulturae, 713: 243-246. 

17. Kavi, K.P.B., Sangam, S., Amrutha, R.N., Sri Laxmi, P., Naidu, K.R., Rao, K.R.S.S., 
Rao, S., Reddy, K.J., Theriappan, P., and Sreenivasulu, N. 2005. Regulation of 
proline biosynthesis, degradation, uptake and transport in higher. Curr Science, 88: 
424-438. 

18. Khanizadeh, S., Buszard, D., and Zarkadas, C.G. 1989. Seasonal variation of proteins 
and amino acid in flower buds9 Maluspumila Mill., CV. (Mcintosh/M7). Journal of 
Agricultural food and chemistry, 37: 1246-1252. 

19. Martynez, P., Dicenta, F., and Egea, J. 2000. Breaking dormancy of GF 305 peach 
and Real fino Apricot trees during the evolution of resistance to sharka (Plum Pox 
potyrirus). Agronomie, 20: 885-891. 

20. Pawasut, A., Fujishige, N., Yamane, K., Yamaki, Y., and Hanjo, H. 2004. 
Relationships between chilling and heat requirement for flowering in ornamental 
peaches. Horticulturae Science, 73: 519-523. 

21. Razavi, F., Hajilou, J., and Tabatabaee, J. 2012. Determine the need for cooling and 
heating in several varieties of peach flower buds. Journal of Horticultural Science, 
26(1): 17-24. [In Farsi] 

22. Ruiz. D., Campoy, J., and Egea, J. 2007. Chilling and heat requirements of apricot 
cultivar for flowering. Environmental and Experimental Botany, 254-263. 

23. Saure, M. C. 1985. Dormancy release in deciduous fruit trees. Horticultural Reviews, 
7: 239-299. 

24. Seif, S.A. and Abd El-Samad, G.A. 2000 a. Dormancy of grapevines. Annals of 
Agriculture Science, 38: 1171-1180. 

25. Seif, S.A. and Abd El-Samad, G.A. 2000 b. Dormancy and productivity of Apple 
trees. Fayoum Journal of Agriculture, 14: 99-109. 

26. Tamassy, I. and Zayan, M. 1983 Soluble protein and amino acids as related to cold 
hardiness in some Apricot cultivars belonging to different groups. Acta 
Horticulturae, 121:141-153. 

27. Valentini, N., Me, G., Spanna, F., and Lovisetto, M. 2004. Chilling and heat 
requirement in Apricot and Peach varieties. Acta Horticulturae, 639: 199-203. 

28. Viti, R., Bartolini, S., and Andreini, L. 2010. Flower bud frost tolerance of several 
Italian Apricot genotypes. European Journal of Horticultural Science, 75: 185-192. 



���� ���	� � 	
 �������� ���� :	
P� � <Q  "C` >) G��	� ���+�) � ���+�
 ��*� ?**��  102

29. Westwood, M.N. 1987. Temperate zone pomology. W.H. Freeman and company, san 
francisco, P. 360. 


