
���� �� � 	
��
����� � ����� ������ ��� /��� ��� / ��!"#$%& /'()* 

��� 

�+��� � ,��-� ��./� ��0�� �1�� �2 ���� �� 3!�
 �4-�5� 


��/ ���	!��
�,'*

)���	
� �	
�
 :�/��/������	�� �	
�
 �:��/�/����(

67
 	

��8� �� �9-,�$4:�
 �;9<� =-�
�� �/�$4�� �>2����� ����� �2 ��./� ��0�� ?
��4@ A,��-� ��&	"�� .C D�E
 �� �F�
 �� �G� 2�-� �9
$/

,�$��� �2 ��./� ��0�� ��� ,�$4�� �2 	-	" ����� D�0� �� � ,��-� ����� ��&'(HI �&2���� �J
KL ��!

 M- ,��E� �� ?
J0�� =-� �� A

��  2��� ���41 ,�N
� � ���� �� 3!�
 ���-��� ?OF �2*'� �/��-� ��./� #0� H�� 3-��$:�� P-���� Q��0 �2 �-�+��� ��./� #0� �-�+

R��� 	"  2�%$�� �
�� �� P-���� 	@�� �& � ���9
 ��O6 �2 ��2��
 3��: ��& .2�	SJ
 � 	S" T�SU$/� ���49- �1�" ��O6 A�
�� �& �2

�/��F 	-2�> V��!"  	-2 Q
�� � #��� ��& .?��> ���/� �$�;: � ����� �-N�
 WX� .�%
8�
 ����)��%S8 �X

�E� ���

Z
 Q-�[ (

 2�2 � 38�@ ��& 	-2�> �K���� ��0�� ���-��� �.Q-�[ ��  2�%$�� ��#&�.$4�)r,���
+ ( ��	/� ��%8 =
� ���L�2 �]��� A� 	S" ��S
>

 �� �O/� T�U$/� �^ �
�%8 	-2�> _U<� 2�" ,��	/�� P-�N�� `��� 	/��
 .�S!
/ Aa�4@  ��> ��O6 �2 ��0�� =$��> ���0 �� �:�@ b-�$/

 !�$� c;��: � 3!�$� A3!�$� �� 3	"�� .�� ��0��P-� � ��
�1 A=-�N0  �
� A��U� A��.4� AN��0 �/�2 �� 3S!�
 =-�$<S
� QS

�
 �� ����

	/2�2 ,�</ .���� 3��" �-�+��� ��0�� �$<
� M�� A�$4
� A��-�+�� AW�	
� #
�� A?
��+ AW�	
� ,�4��
 AW�	
� ,�$4SE!^�
 � W�	
�d

 ��> �2 ���0 a�4@ �
 3!�$� �!
/ ��&	E$��> .����/ ��0�� �2 �/�$4�� ����� ����� �2 3!�
 �/�$��'±'ef3!�$� �
�� ��0�� �2 �'±

*gf2�� a�
4�� �F�2 .A�J��]� 2��� ��%8 =
� �2#&�.$4��EJ� �X

�E� ?"�2 2�F� ��2.

 C�� �&�^�
	�: ��> A�
�� ��0�� A�/�$4�� �����3!�
 �	E� 

�.����	� ! "�#$% &'()* +,�-� � ./
��0� 1�2(23
  

*:� 4567�89% �7� :1�)
�8;��#(8&:nejatianali@yahoo.com 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                             1 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ /" ��! #$%& /'()* 

��< 

��	5� 

"%�	%:/�= � �>; &?(7� �	�@A BC$%� B, :BD, ED-F
��G .
50H 

&D� 
�FI "%E-F0D;%� &D9� ��
:�%�D� &D;J �	�D@A �5DK� � "%

�L3-� ,BB	���D$ � 1��DG "%5D-M BD, %
 .
5;�K � &N�(= ���

 &� �%EF?! 
��-O� �(�/�$ �	% &?P% ED--H .&D��* /%:�D('FK 

(�/ � Q�5, R	% �% 4�S 
� "�OK�+,�D-� �	�D$ � &DM%
/ .�DN

 /�
 &C(3� B,��E3� /�
 &� �
E;5I .�
 �D	% /%:T�D!
% BD(O
 

U(7;�#� �, �
�,��	/, T��2� �R-
 BB, V%EN% /% �N �, .�%W; 
�DGX 

&C(3� �7	/ � .��L#!% �)Y��$% .�(7D� �	% 
�:&D$�#$�

�(223� U(7;�#� B,.�N T
J &D-Z [D$\� :&D?@%�  ]�DS 
�(7D,

 &� �(FN% EI�,.
5^;% E(95
 �_; /% :.�N
50� � B7D;%�� :�(9�#	%

 B)

 
� �8	��X T5$ �
 4�% .�N ���ES E(95
 �, "%�	% ��"5D(?(

 [#>N B)
�� 
� �
 "�OK
%� .�K;E)�(.

�`;X /%	"5D?� � T�!
% �
��� B� &a%5D@ �D, �D
�, .�DN

 V%EDN% /% &D8	 Q
%5DFN :b*�D-� &	�F(?�5�% c	%�I �, d$�-#�

B, &� "%�=�%W; � %�9 :EI�,e�$%�$ 
� &#9�� � &P5L@ 1�7$

 ��
 4�FM% B,  	�=�; �(;�.�N B��;�, 
� R-	 = S\DP% .�DN &

E-#7N �5@:Q��$ �	% B#)9% B� +	�$ :�	�
 �	�
E-��5D$ � �	�D


 &� ��
 EI�, .
� "X �D(>(� � 
5D^;% cD$5#� ED(95
 B;�>$f#�

 
50� "%�	% �D$% &;�OK c$5#� /% �#F� d
%�� B,:UD	g� BDH 

�D$% 
5L#� "X .%�, .�E'#�.[DO� /% &Dh	 :1\h0D� �	�D


 B, �($�7S���$ &� Q
�O, �	 B;�#7�/ .�,EDI .�	%�,�D-,:�(D('
 

.��� B, ����2� "% (�[�"5D?H � T�!
% R-	 = 
5_-� B,.�DN

 ��
 B, &,�(#$� � ���$ B, UF3#� �
�, 1
�7D@ RN�D� .�DN

 �$% &0N�W� [O� V%EN% /% "X /% &I�; .BD, ���D$ B, ����2�

 1
5P»�>DP �D	/ .�DN��� "��D� UDF3
 
� "�N�(= &	�;%5
:

\� UD,�! 1
�7D@ ��D`	% "�ED, BD_S «&D� kD	�'
 �5DI:BD� 

� B;5= �0� U(7;�#� &,�	/
% .%�, [O� &L@�I%!
�&� TEI�,

)�.(���, �($�7S /% &DI�; &=E(D$
 d(D$X BD, &N�(= .�N

 �$% 1��>#� &=�/ �	 � ���$ .l�, &DF� .
�=/�$ &	�;%5
 �N

EDD;
%�.B0DD	
 B!�DD$ /% �DD#F� �DDN %
 B;�#7DD�/ .���DD$ BDD� &	�DDN

QE;%
�=E;%:T��2� �D
 E-#7DN .Q (	�D� .���D$ 
�:"% D(� m�D)	�2
 

�$% "�78	 &,5n .�NE;�X � �$5� 1��2�.T�D^-N BD, &D9� 

"�#7�/:�5, EN%5@ �#F� �$5� "E;�� QE;/ o;�I ..�D�� [D� 

k	�DDp� T�DD`;% :"�DDN�(= . #-DD$5(, �DD(9�'� RN�DD� qDDM�, �

��%-	E� r	J595	 (� .�N[N�(-n 1
�7@ qM�, � &DF]%� .�N

 l�� �	�O; 
� &��5I .\M]:Q�D(= UDH sCD$ 
� &=�/���$ [

UD,�! &95?D$ �(D, � "�
� "�/ �D	 � &95?D$ .�N�0Z :45?$


t�$% �	 )<:����.(�D��= � 45]�D�)��(.�D�� U!%EDS

B;%5K c$5
 UF3
 U,�!&	���
% T�!
% 
5^;% .�NVitis vinifera  

%
 /%��u�
��u$ BK
� :v5(7? [!
 B, B#7, :B;5= 
� ��N.

/% E	�)(N��u�
��u$ BDK
� :v5(7D? [D!
 BD, B#7D, :"�D(, 

Q��H E;% .N[B;%5K /% �#0(, %
 B(Y9�G B;%5K 
� UF3
 "% (� �(-n

Q��H �
�X�, B(9�% B;%5K /% �#0(, B	5;�G B;%5K 
� � B	5;�GE;%.

U	/�, 
�:�%E'
 ���1�D2(23
 Q�^#7D	% "5(78?� w(
5;J

7DD;%#% �	EDD;5K ./
��0DD� .5#( 1�(P5LDD@ �DD_; /&DDM%
/ �

r	J595-� &$
�,EIE;)��(.[!
 %�%/�
 %
�^(; [D!
 �	�#FO� :

"�$ B2C-� 
� . (��
 ��5]D, �
%E;�#D$% "%5D-M B, 59�B7D	�2� .%

 BDK
� � /�
 v�D$%�, � �DI%��, �
 v�N /% &0	�
 B@�nu

/�
 EI B#��= �_; 
� .Q� ;�I w(
5;J :"%5D-M BD, T/g U(7;�#� 

%�, B-	 = r	 [!
 &-	 ^	�K .x5� E;�%� "�0; %
 .4�ED9��)�(

B#	
%� � T�!
% /% &@�, ��E! BH ��H �
% = 
5D^;% &D?N% .�N

 &��
 Q
�� � "�#$�, "�;5	 Q
�� B,&D��, �N BCD$%� BD, � ���D=

"5($�
5� /% &;g5D* "�(9�D$ 4\@ 
� � &0	�
 UY� E(95
 � �N

 Q��#7D= � �(D'� &D8(#;J Q/5S r	 :�O;X R	%E(� D, %
 B�5DK�

Q�
�X E;%:�D	% 
� a�D@ VEDN �, �
�, T�!
% R-	 = "�h�% BH 

�$% UF#3� 
�(7, Q/5S .:"%�	% 
� B#I�= 1�2(23
 &$
�, 
�

"�DD(
�`; )��("�DD	
�#y� :�	� DD! "�#DD$% 
5DD^;% T�DD!
%)�z(
�

&
5D8?� � �FDI�� .�^7DM � &;�8(� 
5^;% .�N
%5(#95� )��(

"5?� ���$ R-
 B, T��2� .�N&, E(>$ [!
 
� &	�D$�-I %
 BD;%�

 Q��H R-	 = �E;% .
50DH �^	� 
� �  D^	
��
  D(; �DN  -(

�D� 

)��([!
X5-	
�)9)Albarino(:� "\=
���8-(F$�	)��(Q� ;�� 

r� :&$%��� 
� 
5^;% [!
 &

��)��(BD#	
%� {D	 
� 
5D^;%

 � /�� :�(9%�#$%
�8FN"%)��(��
� [!
 K � "569 B2C-� � /�5

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


�+��� � ,��-� ��./� ��0�� �1�� �2 ���� �� 3!�
 �4-�5� 

��� 

"%
�8FN)��(5??(;%�|F
)Tempranillo ( &D��'� � R-	 D= %


Q�5F;E;% .&-(79�� :�(;�|$% 
�)�(r|� B, ����2� �, c)
�� }5-


 "%
�D8FN � 58
57D
 :
5^;% 
� .�#7��@)��( D��! [D!
 
�

B;%� "%
�8FN � 1�|9�� � 
%�)��(5D?� RDI R-	 D= [D!
 "

%�K% %
 ���; Q
� 
� &;��
�nE;��H .v\8(D;)��("5D?� .�DN

 B#	
%� B(?H v��	� /% .
�M �0D� B'$5
 .%�, %
 �(9%�#$% .�N

 /% R(, � ��H R-	 = 
5^;%��� % D	g% �7D
 QJ��D� 
� "5?� 

~@�I � v��	� k0� .%�, 
%�! "5�/X �
5� r	J595(, .�N

���= .�N\,)�(l�, .�	���((�
 
� R-	 D= �D, BDC,%
 
� �DN

 &* %
 
5^;% B, �L3-� R-	 = 4�$ RI �5DF; &$
�, ��� .BD,

 �^	� 1
�)M:&� l�, UhI .�DN
�('� /% &Dh	 "%5D-M B, E;%5


 D, 
5D^;% T�D!
% &	�D$�-I � {(h>
 
� b(!�B��
 
�DH .bD(23


���S:"�#7D�/ &D* E	EDI .���D$ }5!� �?M B,��<zBDH :


5D^;% 
� UDF3
 4�D��; B;�#D$X /% �
g�,)��u�D
 ��uBDK
� 

$7?v5( (�5,)�����(���D$ &D'()* 
�DF(
 {D	 "%5-M B, :

� &D'()* B;�#7D�/ .���D$ BD, UDF3
 B7D	�2� � &,�	/
% .%�,

 (, :���$ �	% /% &I�; 1
�7@ "% (� �
�X�, T
J �&D?@%� [$\�

 
J �,T.�%ED'
 � "%�D	% 
5^;% .
�`
 T�!
% .�
 &K
�@ [$\�

�`;% &	���
% .
�`
 4�%E#� � V��'� T�!
% /%���= T.

V�� � 2����&

4�D$ 
� ���S b(23
 .�DN��<z ���<� &D;%�	% T�D!
% .�
 


5^;%&,&D, :E(>D$ B;%�  D��! BD;%� )"5D?H �����(:BD#>n :

R	
 �	� ! Q�($ :�,�, )Q�($ 
5^;%(:&)S�DP :&;�Dh(� &;�N�DI :

:v��M �LI :.���N�I : ��! Q��$ :&	\� :.�y� :.�^7M

 % :.��^#0N :.�N5= &K
�D@ T�!
% � &	%E; 	 � &
5!�	 :&!59�

&,�
 {D?, :�#7D(� :
5	��5$ :o9E($ [(D?� :�D(9�� :o9E(D$ 

"57��
 :o9E($ [!
 � o9E($ Q
�FI�dD9�! 
� "�#7D-F��
 

�5?, B	�� �, U	
5#H�� ��* 
%�Dh
 
�On 
� &���L
 U��H .�N:

B
5, B$ &0	��/X ES%� �N �:
5D^;% &D?� 1�2(23
 Q�^#7	% 
� 

%� EDDI T�DD`;% �	� DD! "�#DD$% +DD,%5
 /% "�#7DDH�
 �ODDI 
� +DD! .

�I%���	 � 1%EN�0� .
%��, 1�>DP .�DN D, .�N�DpB1
5DP

BM
 � &D* �DI%��, "�D	�� �D
 
�DO, 
� EI
 UL� .%E#,% /% .%

Q
�� {D	J595-� � &;J5D#;X k?#y� .�N k(DP5
 v�D$%�, �D=


5^;% &;�OK )��(���= T�`;%.UDF3
 "% D(� &,�D	/
% .%�, �


� &D'()* E	EDI .���$ }5!� /% o� :���$ /% &I�; 1
�7@

 4�$ "�#7�/��<z 
5D^;% 
� UDF3
 4�D��; B;�#$X /% �
g�, BH 

)��u�
��u$ BK
� v5(7? (�5D,)4�EDK �(
�DO, /�DZX 
� :

4�$��<�
�DOn "%5-M B, B@�I 
�On x5� T�!
% /% B
5, �N 
� 

�D�\M � ��y#;% �OK 
�On 
� B;5F; .
%�D= EDI E;.o|D$ 

B;%5K UH �%E'
 B;%5K :�N QED	� d($X � [9�$ .�N)� Q�/���D$

 QEI {0@ (ED	��= B)$�3� T�!
% &=�/���$ EP
� � �
�FI

 Q��= 
� ��(^;�D(� B7	�2� � .
��X B	 `
 v�$%�, �	/ .�N �DN

)��(B2)*EI .E-,:

3!�$� c;��::/% �#FH l�� ��%B;%5K B@�I .�N B9�7Dh	 .�DN

�G% 
� E	EI .���$ 

3!�$�:l�� z�u�/��EP
� B;%5K .�N B@�I B9�7Dh	 .�DN

 �G% 
�E	EI .���$ 

a�4@ �!
/ �
 3!�$� �!
/:l�� <�u�/z�EP
� B;%5K .�DN

B@�I B9�7h	 .�N �G% 
�E	EI .���$ 

a�4@:/% R(, l�� �/<�EP
� B;%5K B@�I .�N B9�7h	 .�N

 �G% 
�	EI .���$E

a�4@ c;��::0@ U��H "EI {B@�DI �DG% 
� B9�D$E-n .�DN

B;�#7�/ E	EI .���$.

�(^;�(� B7	�2� 4�DF#S% sCD$ 
� &H5D
 "5D�/X cD$5
 �N�%

EI T�`;% .Q��= .%�, �#$\� B	 `
 &8(#;J �,%�! �(('
 � .E-,

 ��
 BDD, T�DD!
% �(DD,Average Linkage (Between Groups) 

���= 1
5P .&>(P5
 
��X )
5-� 1%�((�
 d	�� 1�>DP &|( (

Q�%� "5?� &,�	/
% /% UP�S .�N E	��= B)$�3� �N .��D, .%�D,

45��� /% T%�=�
E;�}2/NCut of line ={EDI Q��>#$% )��.(

d	�� /% Q��>#$% �,[N&^#7,)r"5$�(� (�(D, BD��*�� BC,%
 :

Q/%E;% :1�>P &� �O;X ��y#;% B� &
�>P � EI .�(= qM�, E;%5


%E	��= ~y0� �5I "��E;%
 R	% �)��.(� �CM B7	�2� .%�,

Q5(� ['* EI Q��>#$% Q�^0	��/X 
� U;�� �7
 /% T�!
% .�N.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ /" ��! #$%& /'()* 

�z� 

��	F '. �.$4-� �2  	" ?Ki ���2 30�	@ ,�$4�� �2 =-�N0 ,�$�� M
$+�E
� ��&'(HI 

k	�
 Q�^#7	% ��� U!%ES )v5(7?$ BK
�(

��	� ! �/��u

�%�N/ �(]5, ��u

���X �/��u

�"�#7H�
 �/��u

�(^;�(� </��u

`�� � b-�$/ 

4�EK ��N ���&=W	� .J5D95�
5� 1�(P5L@ :&�5FM .�N

 T�D`;% 1ED� &D* %
 B'9�C� �
5� T�!
% &>(H � &FH a%5@ �

k(P5
 v�$%�, R	��/X &� "�0; 
5^;% &;�OK �= EDN� .�	�D#;

 /% �5O0� � +($� 
�(7, }5-
 /% &H�S 
� .�N�Dp 1�>DP �_;

 &� &K
�@ � &?@%� T�!
% �(,EI�, .,B.
5* "�D(� �D	% 
� BH:

&, T�!
% B;%� � B;%� BI5@ :l
 , 
�(7, �
  	
 B)S �, :
%� �D, .�N

 ��D	/ �
 [H &0	�
 EI
 :�(^-$ �
 c$5#� "/�)BD, BDK5
 �D,

 "�(� �C! � 45* +($� 1%�((�
 � {�(� �%E'
 :l�, sC$ :Q�=

(... �;
 :.�(=)�(;�(D$5#;X 1EDI (a%5D@ :cD$5#� �D
 [DH

 EDI QEN�0� Q5(� �X � B)S }5-#� &;�
� � .�N�p ."�D	
�#y�

)�z(
5D^;% 
� %
 &0D	%/ � &0D	�
 1�>DP +(D$� }5D-
  (;

 �$% Q��H �
% = .�^	� 1
�)M B,:&� B'9�C� �
5� T�!
% ;%5
-E


J &,�	/
% .%�, �6FC� QE-	�F; {	T�5DK5� 
5D^;% [D$\� 
�

 I�, "%�	%-E.v�$% �, �#D$\H B	 `
 /% UP�S T%�=�
E;� ���,

�,.%� 1�>P 5&$E(?!% B?P�� 
� {	J595�
<:&�"%5D
 T�D!
%

Q��= % `� B#$� �0N 
� %
 B'9�C� �
5� ��H .E-,)UhI�(.

�, UDP�S �	�D#; BD, BK5
:&,�D	/
% �
5D� 1�>DP �(D, 
� 

)4�EK �(�(;�(D$5#;X 1EI :%5DK B@�DI .�D(= d	�D� �D, "

&|(
5-� 1%�((�
z/zz,0(a�LD#@% �5D@ BD, %
 1%�((�
 �	�#

�%� .B;%E;� U8I :"X 4�);� B, d	�D� �D, �N�/�z&?DP% �D;
 :

d	�� �, &,5n B@�I�/��d	�D� �D, &=�)�� v5-($ U8I :

�/��d	�D� �D, l�D, rD-O� &;�D!5� sCD$ �;
 ���
%�D! 

E-#I%� .BD, B8-	% B, BK5
 �, .�D-)� �D, .�%WD; ��Dy#;% � }5D-
 

&� &|(
5D-� 1%�D((�
 d	�D� �#DI%� B, BK5
 �, � EI�, ��D	/ :

ED-#��= 
%�D! �D_; �
5D� ~@�I "%5-M B, x5� 1�>P .� /�D�

 "%
�hFN)��(��
 /%  (; {D(h>
 � &	�D$�-I 
� .
�D�X .�N

"5?H?(;%�|F
 
5^;% [!
 .�N5Q�5F; Q��>#$% E;% .


 /% &H�S o;�	
%� B	 `
 �	�#;f�(G l�� "% (� �, ���$ /
�,

 B;%5K �(� ��5, �N)4�EK �(.,B.
5* &D-'� V\#D@% BH .
%�

 sC$ 
��%�D,%�, 
� UDF3
 �D_; /% B'9�C� �
5� T�!
% �(, 
� 

EI QEN�0� ���$)4�EK z.(v�D$% �D	% �D,:,0D( "% D(� �	�#

 
� UF3
 Q
�FI "5?H�&, [!
 T�!
% 
� "X 4�);� B, �  ��! B;%�

 :.�^7M Q
�FDI "5D?H :�	� ! Q�($ :.�y��&D, : D��! BD;%�

 R	
 � &?(?@, �,�,BE�X �$� .:.�N5D= :v��DM �LDI T�!
%

�?"�0D; %
 �($�7S �	�#0(, .���N�I � &	%E; 	 :o9E($ [(

E;�%� ."�(
�`;)��(B;�#7�/ .���$ B, UF3
 &$
�, /% o�  (;

 B;%� T�!
% /% �^	� .�%E'
 �
% = "%�	% 
5^;% 
%� BH �$% Q��H

 , 
5D^;% Q�(D$ � .�y� T�!
% 0D( UDF3
 �	�# B#DI%� %
 T�D!
% �

BF(; Q��= 
� B#>n � &	\� 
%�D! B;�#7D�/ .���D$ BD, UDF3#�

E-#��=.

�^	� V�* /%:
� B;�#7�/ .���$ /% &I�; 1
�7@ "% (� 

T�!
% 
5^;% , &;%�	%B���
% T�!
% B, �)7; &$573� 
5*	&�#FH 

�5, .&
5h?�)��(;"5?H  ( 
5D^;% 
� ���D$ BD, T��2� �
�, .�N

 &, [!
 �D$% Q�5DF; &	�D$�-I %
 E(>D$ B;%� .4�EDK v�D$%�,

 B;%5K EP
� �(^;�(� B7	�2� � QE	� d($X .�N[N�(-n B	 `
 

BD'9�C� �
5D� &K
�D@ � "%�D	% .
�D`
 
5D^;% T�D!
% :�#$\H

 Q��D= 
�DOn 
� B;�#7D�/ .���$ �,%�, 
� UF3
 "% (� d7S�, 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


�+��� � ,��-� ��./� ��0�� �1�� �2 ���� �� 3!�
 �4-�5� 

�z� 

	F��*.��./� ��0�� �2 �%
: � �!: ��%8 ���� �-�+����J��]� 2��� 

[!
 �(;�$5#;X "% (�

I =

�I5= &#>$ B)S "�5, 
%E,X &��M +C2�l�, a�@ ['* 

o9E($ &,�
 [� &?(@ �	 �
%E; �>$ &F� 
%E,X &F� U@%� B, B#0=�, d9 �
%E; 


5	��5$ [� &?(@ �	 �
%E; �>$ &F� 
%E,X &F� VI U8I QEo?� 

�#7(� [� &?(@ �	 �
%E; �>$ &F� 
%E,X &F� U@%� B, B#0=�, d9 �
%E; 

o9E($ {?, [� &?(@ �	 �
%E; T�; 
%E,X &F� VQEI U8I 1�8$5� 

�(9�� [� &?(@ �	 �
%E; �>$ &?(@ 
%E,X &F� VQEI U8I 1�8$5� 

�?[($o9E( [��>$ &F� 
%E,X &F� VQEI U8I �
%E; 

o9E($ "57��
 ;[� &?(@ �	 �
%E �>$ &F� 
%E,X &F� U@%� B, B#0=�, d9 �
%E; 

"�#7-F��
 �c$5#� �>$ &F� 
%E,X &F� U@%� B, B#0=�, d9 o?� 

��I B, % `�/	�B#$� B#��	 �, BH E;EI .E-, �(223� �	�$ .�N

)�<���(�
%� &;%5yFN :

3!�$� c;��: :&, ��! B;%� �

3!�$� :�($ :.�y� :.�^7M &, :�	� ! Q ��! B;%� �:&?(?@ �

R	
�,�, 

a�4S@ �!
/ �
 3!�$� �!
/ :&D, :&D	\� :�#7D(� :E(>D$ BD;%�

&;�h(� :&;�h(� &;�N�I :
5	��5$ :o9E($ {?, :B#>n :&)S�P :

Q
�FI [!
�"�#7-F��
 :��-I5@o9E($ "57��
 �

a�4@ ::&!5D9�% : D��! Q��D$ :&
5!�D	 :�(9�� :o9E($ &,�


:.��^#0N � &	%ED; 	 :o9E(D$ [(D?� :.�N5= :v��M �LI 

.���N�I 

"�FN &� B_S\� BH .
5* BDH &D?@%� T�D!
% V\@�, �5I

 ���DD$ /% &DDI�; Q�
%� 1%�7DD@ "% DD(� /% &'(DD$� }5DD-
 .%
%�

 �D��
% T�D!
% :E-#7N	�7DS /% &D?@%� T�D!
% BD, �)7D; &$�(

,0(Q��= 
� �O;X &^FN � Q�5, 
%�
5@�, .�# v�7DS BF(; .�N

 �B#��= 
%�! v�7SE;%."57?	�)�<((;BDH Q��H �
% =  
�

&;�DD�/ :&Z�DD, � &DDM%
/ "�DDN�(= �5?C��DD; c	%�DDI 
�DDn� BDD�

R-
 &� ���$ .�N �	 � ���$ B, UF3
 :E;5I B, :T�!
% 
� &=�/

 [DO� 
�(7, B
5, l�� &#S � ��8?FM RN�� /% .�(=5?K U(9�

&�EI�,.

&� �_; B,Q��D= 
� B;�#7D�/ .���$ B, UF3
 B;�#$X E$


 /% �#FH :v�7S�±��uv�7DS BF(; �
 UF3#� BF(; Q��= 
� :

�(, �±��u�
�±��u�(, UF3#� Q��= 
� :�±��u�D
 �±��u

/% R(, UF3#� m\��H Q��= 
� ��±��u$ BK
� v5(7? EDI�, .

�#D$% 
� "5-^	��D$ �D;�,�H [D!
 
� UDF3
 
%E2� �	%  D(; �(9%

 �$% QEI �
% =)z.([DN �(D-n .���D$ BD, UDF3
 1��D>
 

�D��= � 45]�� c$5
 
5^;% [!
 � B;5= B, B#7, :B;�#7�/)��(


  (;f�$% QEI E(	 .B#��	 �, �	�#; �	% � 59�D� .�N �DhFN "%
)�(

BD2C-� 
� B#	
%� E-n 
� �D;�
� � &-(;�>#D$% ��DhFN "%
)�z(

w(
5;J �(, ��)

% &,�	/
% "5-^	��D$ �D;�,�H [!
 
� B2C-� �

"�#7��
 &@�, 
� �
%� &;%5yFN �(9�#	% � B7;%�� 
� �N.

BD'9�C� �
5D� T�D!
% 
� &,�	/
% �
5� 1�>P:v�D$% �D, 

&-'� sC$ "EI 
%�)&>-� �	 �)Y� (�d	%��[N&^#7, �, �O;X 

1�>P �^	�)4�EK �(��I B, Q��= B$ 
�/	�ED-#��= 
%�! .

B#��	 �	% �N "�(
�`; �	�#; �,)�<���(�
%� &;%5yFN:

���  ��>f&-'� 4�F#S% sC$ 
� 
%��%:U��I :45D* �(^;�(�

 �(;�($5#;X 1EI :BI5@ T� 45* �(^;�(� :BI5@ B@�DI .�D(=

 U8DI :&D=�)�� v5-(D$ U8DI :&?DP% l�D)=
 45D* :"%5K

%E;�B;�N� l�)�� 45* :TSS . 
5^;% 
� }5-
 &$
�, 
�:BDK5
 

�	% B, }5-
 U(9� B, 1�>P ��	/ /% &|(
5D-� 1%�D((�
 d	�� 
� 

B��;�, 
� � �$% 
%�
5@�, .��	/ 
�(7, �(FN% &S\DP% .�DN

 ��,
����	/ �
%� ..^	
��
 (

�� �- )��(�5D@ b(23
 
�  (; 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ /" ��! #$%& /'()* 

�z� 

��
��

��
�	
�


.
��

��

�
	�
��

�
���
��
��

��
��
��
��
��

	
�
��
�
�
�
��

�
��
�

��
 !

��
�

��� �	
��	


���� 

(cm) 

 ��� �	
��	


 ��((cm) 

����

��� �	
��	


��� 

(cm) 

 ��� �	
��	


��� 

(cm) 

Tss�	
��	
 

(%) 

���
� ��� 

(cm) 

��� ��� !  "�#

$%&'  

()	' ��� ! 

()	' ��� 

(cm) 

���� *+ ,-.  

(g)  

�/� ��� $0  

(cm
3
)

,-. ��� $0  
(g)  

1
��
	2

3
4.
�

56/
86

56/5
99/8

99/8
66/

::
;5/5

5
56/:

56/;
<9/

=:
56/8

58/8

��
0�
'�
2

:5/
8>

66/;
8;/8

8>/8
5/

8=
?8/<

<
66/:

98/=
6</

8<
>

66/8
?;/6

�@A
	B

66/
8>

99/9
9=/8

:=/8
<;/

::
==/<

<
66/:

56/<
>;/

89
9

::/8
>8/8

1
��
	2

$
C4

=9/;
66/>

96/8
:>/8

99/
8=

;8/5
<

;6/8
>6/5

:?/
;5

:6/8
:5/8

D
	��

'
:5/

8<
:5/>

9</8
:?/8

66/
:8

=9/<
5

66/:
:8/=

;5/
85

=
>>/8

58/8

CB	�
2

1
��
	

98/
8<

;5/:
:=/8

96/8
<9/

8?
85/=

<
:;/:

65/;
:8/

8?
>

:8/8
9=/8

1
��
	2

,�
A

�!

99/
8;

66/:
85/8

??/6
<;/

8=
66/;

<
56/8

=9/<
68/

8<
<

=9/6
=5/6

,�
@A

%E
F�

!
>

<;/
8:

56/>
>=/8

:>/8
56/

8=
;5/5

<
66/:

56/<
??/

?<
>:/8

58/8

��
��

��
�	
�


.
��

��

�
	�
��

�
���
��
��

��
��
��
��
��

	
�
��
�
�
�
��

�
��
�

��
 !

��
�
��
�

�
	��
	2
�@
�G
H

��
"
�	
I

,�
�J

��
��

,�
�J

�
�4

K
��

��
��

�+
��
!

��
�

*
L�

��
�

D
2�

'K
��

D
2�

'D

�M

N
��
�

��
J

D
��
&2

��
�

,�
�

1
��
	2

3
4.
�

O
2�

@

�
�.

�
3
A

P


�
�

-�
4

��
I

P

��

O
2�

@

D

M
2

��
0�
'�
2

O
2�

@

�Q

��
4P

�2
3
%	�
�	2

�@
�G
"
�#

O
2�

@

D

M
!

��
-

–
P�
2

S
-�
�

,�
2G

T�@�
A
�

�@A
	B

�F
3
C	�

�Q
��
4P

�2
3
%	�
�	2

�@
�G
"
�#

O
2�

@

��

I
��
-

–
P�
2

S
-�
�

,�
2G

T�@�
A
�

1
��
	2

$
C4

�F
3
C	�

2
�Q

��
4P

�
3
%	�
�	2

�@
�G
"
�#

O
2�

@

D

M
!

��
-

–
P�
2

S
-�
�

D
M
2

D
	��

'
�F

3
C	�

��
-
�4

*
0�E

@
P
�2

O
2�

@

��

I
��
-

–
P�
2

S
-�
�

,�
2G

3
C	�

BC
�	

2
1

��
	

�F
�Q

��
4P

�2
3
%	�
�	2

�@
�G
"
�#

U�
�V

B
��

I
U�
	!
P

��

W
X%4

O
2�

@

,�

2G
T�@�
A
�

,�
A

�!

1
��
	2

�F
3
C	�

�Q
��
4P

�2
3
%	�
�	2

�@
�G
"
�#

O
2�

@

�
&'

3
Y
	4

��
-

–
P�
2

S
-�
�

D
M
2

,�
@A

%E
F�

!
>

�F
3
C	�

�Q
��
4P

�2
3
%	�
�	2

�@
�G
"
�#

U�
�V

B
��

I
3
4G
U�	

2
O
2�

@

,�

2G
T�@�
A
�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


�+��� � ,��-� ��./� ��0�� �1�� �2 ���� �� 3!�
 �4-�5� 

�z� 

��
��

".
��

��

�
	�
��

�
�� 
��
��

��
��

��
��

�	
�
���

�
�
��

�
��
�

��
 !

��
�

��� �	
��	
 

(cm)���� 

�� ��� �	
��	


(cm)���� 

��� ��� �	
��	
 

(cm) 

��� ��� �	
��	
 

(cm) 

�	
��	
 Tss 

(%)

���I� ��� 

(cm)3CZ� 

���
� ��� 

(cm) 

 ,�	
 ��� �	
��	


(cm) U�I 

,�	
�[� �	
��	
 

�	��	2�@�G H��

,��J ���� "�	I  

3����B \[2 K��

,��J ��4  
3
4

�	
X2

���
�

]^
/_
`

a/
b_

`
`/
]b

`
]/
cd

`
e`

/_
_`

]b
/`
_`

`/
ab

b
f/
eb

b
_/
dd

b
g

	 
N

3
C	�

@
P
�2

��
-
�4

*
0�E

3
4

P

��

���
�

)8(
eb

/_
`

e/
ab

b
]/
^b

`
]/
ad

`
ec

/d
cc

]]
/c
cc

^/
e_

`
`/
a_

`
`/
]b

`
O
2�

@

�Q

��
4P

�2
3
%	�
�	2

�@
�G
"
�#

3
4

P

��

���
�

):(
]^

/d
c

c/
bc

c
]/
_`

c
]/
cb

b
c]

/b
b

]]
/c
cc

]b
/a
cc

`/
db

b
`/
ca

b
g

	 
N

�Q
��
4P

�2
3
%	�
�	2

�@
�G
"
�#

�@
Xh

]`
/c
c

c/
__

`
e/
b_

`
]/
de

`
e]

/d
cc

`/
e_

`
_/
e_

`
a/
ab

b
f/
da

b
g

	 
N

��
-
�4

*
0�E

@
P
�2

W
0�

�4�
4

]_
/b
b

e/
f_

`
e/
fe

`
]/
^a

`
ec

/b
b

^/
eb

b
d/
`_

`
f/
ab

b
_/
a^

c
g

	 
N

�
�.

�
3
A

P


�
�

�
0.
P�

U�	
2

i
��


�
�

U�	
2

]_
/d
c

c/
cb

b
]/
da

`
]/
`d

`
e]

/]
_`

]b
/a
cc

d/
d_

`
d/
__

`
_/
c^

c
g

	 
N

3
C	�

�Q
��
4P

�2
"
P�
�4

"
�#

	'
3
��#

��
3
��L

]a
/b
b

e/
dc

c
e/
ce

b
]/
ff

c
e]

/_
_`

^/
]c

c
f/
]_

`
f/
ab

b
_/
ba

`
"
��

�Q
��
4P

�2
"
P�
�4

"
�#

3
��

�Z
]d

/]
`

f/
b_

`
e/
cc

c
`/
de

b
]d

/f
bb

]]
/e
bb

]]
/a
cc

`/
b_

`
_/
`_

b
"
��

�Q
��
4�

�-
"
P�
�4

"
�#

"
�


A
�

ec
/_
`

]/
dc

c
e/
aa

`
]/
_d

`
ec

/c
cc

]b
/a
cc

d/
d_

`
d/
__

`
_/
c^

c
g

	 
N

�Q
��
4�

�-
�#

"
P�
�4

"

"
�M

B
ee

/b
b

c/
`_

`
e/
`^

c
]/
^a

`
]`

/f
bb

]c
/e
bb

]b
/d
_`

`/
ac

c
_/
__

`
��

J.
��

�
3
%	�
�	2

�@
�G
"
�#

�Q
��
4P

�2

3
0j



ee

/d
c

]/
^_

`
e/
_c

c
e/
]b

b
]d

/b
b

^/
bb

`/
`c

c
f/
e_

`
_/
^a

`
O
2�

@

�Q

��
4�

�-
"
P�
�4

"
�#

P

��

U.
�2

:8
/6
6

9/
6<

;
:/
9>

6
8/
;;

9
:6

/6
6

88
/5
<;

?/
:6

6
</
>9

9
5/
?<

;
O
2�

@

��
-
�4

*
0�E

@
P
�2

"
�.

�#
��

89
/8
;

9/
6<

;
:/
;5

9
8/
=9

9
:6

/5
66

;/
8<

;
>/
=9

9
5/
<9

9
5/
99

9
"
��

P�
2

k
.�

�
D

l
�

8=
/6
6

:/
:6

6
:/
?:

6
8/
=>

6
8>

/=
99

88
/;
<;

=/
8<

;
5/
56

6
</
58

9
��

J.
��

�
�Q

��
4P

�2
"
P�
�4

"
�#

"
�#

�I
8=

/9
9

:/
<6

6
8/
<6

6
8/
5>

;
:6

/5
66

=/
><

;
;/
89

9
?/
6<

;
;/
56

;
g

	 
N

3
C	�

�Q
��
4P

�2
"
P�
�4

"
�#

"
��


@
V
#

8?
/8
;

8/
?6

6
:/
>:

;
8/
<=

6
:8

/=
99

5/
?<

;
5/
66

6
>/
8<

;
</
8=

;
"
��

P�
2

3
��
�.�

:6
/6
6

:/
56

6
:/
;6

;
:/
66

:6
/5
66

8:
/8
99

=/
<6

6
</
5<

;
;/
:<

6
g

	 
N

3
C	�

�Q
��
4P

�2
"
P�
�4

"
�#

3
!�
��0

8:
/9
9

>/
5<

;
8/
:5

9
8/
86

;
:9

/=
99

86
/?
66

86
/5
99

</
<<

;
</
<;

9
g

	 
N

3
C	�

�Q
��
4P

�2
"
P�
�4

"
�#

3
0��

�P
0

8:
/9
9

>/
5<

;
8/
:5

9
8/
86

;
:9

/=
99

89
/6
6

88
/>
66

?/
;6

6
</
95

9
"
��

3
C	�

�Q
��
4P

�2
"
P�
�4

"
�#

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ /" ��! #$%& /'()* 

�z� 

��
�	
�

��
��

".
��

��

�
	�
��

�
�� 
��
��

��
��

��
��

�	
�
��
�
�
�
��

�
��
�

��
 !

���  

(%&' *Q�  

��� ��� !  "�#  

$%&'  

������ *Q� �#

	2 *Q� 3I��
� k�%  

(%&' 3����B \[2 K��

��4  

34�h ���� 3CZ� K��  

".� �# ()	' 3I�%F��'

����  

U�	
 K��  

3
4

�	
X2

���
�

3
&J

.
m
%'

�
��

m
%'

�
�n


o
��

.�
.
�	
p@A


o
��

.�
q
�C
M



»
V«

*
Q�

�
�.

�
P�
2

U�
&�

��
-
�4

*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
�
�.

�
��
-

3
4

P

��

���
�

)8(
3
&J

.
m
%'

'
�

��
m
%

�
�n


o
��

.�
.
�	
p@A


o
��

.�
q
�C
M



»
V«

*
Q�

�
�.

�
P�
2

U�
&�

P

��

�4
*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
P

��

3
4

P

��

���
�

):(
3
&J

.
m
%'

�
��

m
%'

�
�n


o
��

.�
.
�	
p@A


o
��

.�
q
�C
M



»
V«

*
Q�

�
�.

�
P�
2

U�
&�

P

��

�4
*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
3
���

t�
�

�@
Xh

3
&J

.
m
%'

�
��

D
X#

�
�n


o
��

.�
.
�	
p@A


o
��

.�
q
�C
M



»
U«

*
Q�

U�
	!
P�
2

U�
&�

��
-
�4

*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
P�
2

W
0�

�4�
4

3
&J

.
m
%'

�
��

m
%'

�	
p@A


�
	B�

�
�4

»
U«

*
Q�

�
�.

�
P�
2

U�
&�

��
-
�4

*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
3
0j

�

�
0.
P�

U�	
2

i
�


��
U�	

2
�

U�
C�

"
�

�
��

m
%'

�
�n


o
��

.�
.
�	
p@A


o
��

.�
q
�C
M



»
U«

*
Q�

U�
	!
P�
2

U�
&�

P

��

�4
*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
U�	

2

3
��L

	'
3
��#

��
3
&J

.
m
%'

�
��

m
%'

� 
p


o
��

(
0.

�
�n


o
��

(
0

»
U«

*
Q�

U�
	!
P�
2

W
X%4

3
���

@

)9

�@
V
	4
�0
U�
I

(
U�	

2

3
��

�Z
3
&J

.
m
%'

2
�

��
�

�	
p@A


�
	B�

�
�4

»
U«

*
Q�

O
2�

@

P�
2

U�
&�

P

��

�4
*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
U�
	!
3
���

t�
�

"
�


A
�

3
&J

.
m
%'

�
��

m
%'

�	
p@A


�
	B�

�
�4

»
U«

*
Q�

U�
	!
P�
2

U�
&�

U�
	!
"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
�
�.

�
P�
2

"
�M

B
U�
0��

"
�

�
��

m
%'

.�
.
�	
p@A


o
��

.�
q
�C
M



�
�n


o
��

»
V«

*
Q�

O
2�

@

P�
2

U�
&�

P

��

�4
*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
�
�.

�
P�
2

3
0j



U�
0��

"
�

�
��

m
%'

�	
p@A


�
	B�

�
�4

»
V«

*
Q�

�
�.

�
P�
2

U�
&�

U�
	!
"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
U�
	!
3
���

t�
�

P

��

U.
�2

u
�I

�2
�

��
m
%'

�	
p@A


�
	B�

�
�4

»
V«

*
Q�

�@

P

�2
O
2

U�
&�

U�
	!
"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
�
�.

�
3
���

t�
�

"
�.

�#
��

3
&J

.
m
%'

�
��

�2
�	

p@A

�

	B�
�
�4

»
V«

*
Q�

O
2�

@

P�
2

U�
&�

P

��

�4
*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
*
I
�!
3
0j

�
3
&4

k
.�

�
D

l
�

U�
0��

"
�

�
��

�2
�	

p@A

�

	B�
�
�4

»
U«

*
Q�

O
2�

@

P�
2

W
X%4

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
3
A

�

�-

"
�#

�I
3
&J

.
m
%'

�
��

m
%'

�
�n


�
	B�

�
�4

»
U«

*
Q�

U�
	!
P�
2

U�
&�

P

��

�4
*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
P

��

i
U�

&�
U�
	!
"
�

"
��


@
V
#

3
&J

.
m
%'

�
��

�2
�

�n

�

	B�
�
�4

»
V«

*
Q�

O
2�

@

P�
2

U�
&�

P

��

�4
*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
	2U�

3
��
�.�

U�
0��

"
�

�
��

m
%'

�
�n


�
	B�

�
�4

»
V«

*
Q�

O
2�

@

P�
2

U�
&�

P

��

�4
*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
W

X%4
�!
3
���

t�
�

3
!�
��0

U�
0��

"
�

�
��

m
%'

�	
p@A


�
	B�

�
�4

»
V«

*
Q�

O
2�

@

P�
2

W
X%4

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
U�
	!
P

��

3
0��

�P
0

U�
0��

"
�

�
��

�2
�
�4

�	
p@A


�
	B�

»
U«

*
Q�

O
2�

@

P�
2

U�
&�

��
-
�4

*
0�


"
�

3
���

@

�	
t

):
�@
EF

�0
U�
I

(
P�
2

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


�+��� � ,��-� ��./� ��0�� �1�� �2 ���� �� 3!�
 �4-�5� 

�z� 

��	F d.�J��]� 2��� ��0�� �2 ���-��� 2��� ��%8 �%
8�
 ���� 

�>P B-�%� [F(-(� [F	 ��� }5F`� �(^;�(� V%�3;% .�C@ �(^;�(� V%�3;% 
�('� o;�	
%� d	�� 1%�((�
 

�(;�($5#;X 1EI B@�I .�(= "%5K ������ �/�� �/�� �/��/�z/zz

%E;� U8IB;�N������ �/�� �/�� �/��/<�/�z

&,5n B@�I &?P% �;
 ����z� �/�� �/�� �/��/��/��

&=�)�� v5-($ U8I ������ �/�� �/�� �/��/��/��

l�, r-O� &;�!5� sC$ �;
 <����� �/�� �/�� �/��/<�/��

B)S 45* �(^;�(� �/�� �/�� �/�� ��z/��/�� �/�� �/z�/�z/��

^;�(� BI5@ T� 45*�(�/<�/�� �/�� �zz/��/�� �/�� �/��/<�/��

B)S ��M �(^;�(� z�/���/zz z�/�� ��z �/�� �/�< ����/��

r-O� U8I ����z< �/�� �/�z �/<�/z�/��

Q�= "�(� 45*�N�/��/�� ��/�� ��</��/�� �/�� �/��/��/��

l�)�� 45* �/�� �/<� ��/<����/��/�� �/�� �/<�/��/��

Q�= "�(��C!�N�z/<< �/�� ��/�� �<�/��/�� �/�� �/��/<</��

BI5@ 45* �(^;�(� �� �����<��/���/�� �/�� �/z��/�</�<

r�(� &=E-�%��B@�I .�
 �N  ������ �/�� �/�� �/�z �/�� �/�z

�59 �%E'
{-O� .�N  ������ �/�z �/�� �/��/��/��

Tss �(^;�(� �z/�� ��/<��� ����/��/�< �/�< �/���/��/��

&?P% l�)=
 45* </�� �/�� ��/�� ���� �/�< �/�� �/��/�</��

39"'. ��> ���� �$�;: �-N�
 �!: ��%8 a��� �� �J��]� 2��� ��0�� �	E�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ /" ��! #$%& /'()* 

�zz 

��	Fe. 2�2 W/�-��� �-N�
 �/��F j�� ,�N
� �� ���� �i� �� 38�@ ��&�J��]� 2��� ��0�� ��./� ��& 

1%�((�
 +,�-� BK
� .�%/X MS 


%�h
 ����/��� ns 

!
%T����</��z� ** 

R	��/X Q�)#I% <��<�/���  

(%) CV  ��

��	FI.�/��F 	8�2 �k/ �� �J��]� 2��� ��0�� =
� =
./�
� �4-�5� b-�$/ 	-2 Q
�� ��& 

B;%5K EP
�QE	� d($X .�N B'9�C� �
5� [!
 

iz�/��  ��! B;%E(,)�(
hi��/�� .�^7M 
hi��/�� .�y� 
gh��/�� �	� ! Q�($ –Q�($ 
5^;% 
fgh��/��  ��! B;%E(,)�(
fgh��/�z &?(?@ 
e-h�</�z �,�, R	
 
d-h��/z� &	\� 
c-h�</z� E(>$ B;%E(, 
c-h��/zz �#7(� 
b-h�z/z� &;�h(� 
b-h��/z� &)S�P 
b-h��/z< B#>n 
a-g��/�� o9E($ {?, 
a-g <�/�� 
5	��5$ 
a-g ��/�� &;�h(� &;�N�I 
a-g <z/�� "�#7-F��
 �
a-g ��/�< ��-I5@ 
a-g �</�� o9E($ "57��
 
a-fzz/<� o9E($ &,�
 
a-e <�/<z �(9�� 
a-d ��/<< &
5!�	 
a-d��/<<  ��! Q��$ 
a-d<�/<< &!59�% 
a-d��/<� .��^#0N 
a-dz</�� v��M �LI 
abc<�/�� .�N5= 
ab��/�< o9E($ [(?� 
ab��/�< &	%E; 	 
a�/��� .���N�I 

V\#@%�(^;�(� N	�B,�0� V��S B� &E;
%E; "5�/X c$5
 &H5
 4�F#S% sC$ 
� �%&-'� &� 
%� EI�,.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


�+��� � ,��-� ��./� ��0�� �1�� �2 ���� �� 3!�
 �4-�5� 

�z� 

��
��

#.
$%

��

��

�
	�
��

��
��
��

	
�
��
�

�
�&
'
!

�Z��

3I�-�
�2
��� �	
��	


����
���� �� ���

�	
��	

��� �	
��	


���

��� �	
��	


���

�	
��	
  Tss  

���I� ���

3CZ�

���
� ���  

�	
 ��� ,

�# U�I  

,�	
�[�  

�# U�I  

�	��	2�@�G H��

���� "�	I

,��J

(%&' *Q�  

"�# ��� ��� !

$%&'  

�# ������ *Q�  

k�%	2 *Q�

3I��
�  
\[2 K��

(%&' 3����B

��4
3CZ� K��

34�h ����

()	' 3I�%F��'

���� ".� �#

3
I�

-�

�
2

�Z
��

66/8
6=/6i

6?/6
8?/6i

*
69/6

6;/i6
8>/6i

88/6i
65/6i

8?/6i
*

::/6
*

6=/6i
66/6

6;/6i
86/6i

85/6
6;/6i

6:/6

��
��

��
�
�
	

��	



66/8
:>

**
6;/6

86/6i
6;/i6

9:/6
**

:=/6
**

8=/6
*

6</6
>8/6i

**
8:/6i

6:/6i
85/6i

98/6
**

98/6i
**

:8/6i
*

6:/6i

�
	

��	

�

��
�

��
��

�
66/8

65/6i
6>/6

6=/6i
95/6

**
99/6

**
:?/6

**
65/6i

8;/6i
*

6>/6
68/6i

86/6
6</6

89/6i
8;/6i

*
6:/6i

��
�

��
�
�
	

��	



66/8
65/6i

8:/6i
69/6

88/6i
65/6i

6=/6
6=/6i

6:/6i
88/6i

69/6i
6>/6

6:/6i
6>/6

65/6

��
�

�
��

�
	

��	



66/8
6;/6i

65/6i
6?/6

6>
5

/6i
69/6i

6;/6
65/6i

8:/6i
6:/6i

8:/6i
8:/6i

69/6i
6:/6i

�
	

��	



Ts
s

66/8
-.

8:
68

>
/6

6?/6
68/6i

:>/6
**

6>/6
6>/6

86/6
6>/6

:8/6i
*

6;/6
6</6i

3
CZ

��
��
I�

��
�

66/8
;=/6

**
55/6

**
::/6

**
98/6i

**
66

:
/6

6>/6
8?/6

*
:9/6

**
:</6i

**
8=/6i

*
6;/6i

�
��

�

��
�

66/8
5=/6

**
8>/6

:/6i
*

6;/i6
6>/6

88/6i
85/6

:</6i
**

8=/6i
*

86/6i

	

��

�
,�

U�
I

�#
66/8

8?/6
*

8>/6i
6?/6

66
:

/6i
6?/6

65/6i
8:/6i

6>/6i
6:/6

	
�
[�

,�
U�
I

�#
66/8

65/6i
6</6i

6>/6
6>/6

8</6
6:/6i

88/6i
68/6

�
	��
	2
�@
�G
H

��
,�
�J

��
��

"
�	
I

66/8
6=/6

8?/6i
*

:?/6i
**

:</6i
**

:=/6
**

8=/6
*

6</6

(
%&
'*

Q�
66/8

6</6i
6=/6i

89/6i
8?/6

*
6</6i

65/6i

�
��

���
 !

$
%&
'"

�#
66/8

6;/6
65/6i

89/6
65/6i

69/6

���
��
�
*
Q�

�#
66/8

:=/6
**

85/6i
8:/6i

6:/6i

3
I�

�
�
k

�%
	2

*
Q�

66/8
9?/6i

**
6;/6i

6:/6i

���
�B

\
[2

K
��

�
�4

(
%&
'3

66/8
8;/6

*
8=/6

*

3
4�
h

��
��

3
CZ

�K
��

66/8
68/6

(
)
	'
3
I�

%F�
�'

��
��

"
.�

�#
66/8

**
.

*
v
% 

w

	!�
!�

4
x
�[

2
��

���
8%

.
5%

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ /" ��! #$%& /'()* 

�z< 

Q��H Q
�I% }5�5� �	% B,E;%.

��2  ��>f&-'� 4�F#S% sC$ 
� 
%��%:U��I :45D* �(^;�(�

DD* :&=�/���DD$ EDDP
� :BDD)S"�DD(� 45 Q�DD= :rDD-O� U8DDI :�DDN 

rD�(� &=ED-�%�� � l�D, rD-O� &;�D!5� sC$ �;
 .�
 �DN 

B@�I.

���  ��>fd	�� .%
%� [N&^#7, &D-'� V\#D@% ED!�� 
%�:

U��I :"�(� �C! Q�= �5D9 �%ED'
 :BD)S ��DM �(^;�(� :�N .�DN

&,5n B@�I &?P% �;
 � {-O�.

��
$/��
> 

�.S�,%�, 
� UF3
 B;�#$X E��$ �(, 4���; T�!
% 
� B;�#7�/ .� 

�±��u�
�±��u$ BK
� v5(7? &D� �(�#� EDI�, .
� �D�%

 &D� UF3#� �
�, T�!
% �D
 ED;%5
�±��u$ BDK
� v5(7D? �

ED,�	 R	% D�%  D(; �
E	EI .�N���$ &#S .
� }5D�5� �D	%

 "5?H �	 T�!
% �\P% �	 � R-	 = �D,%�, 
� T��D2� .�N ���D$

&� �(FN%  ]�S 
�(7,�,EI.

�.BF(; T�!
% �
%5� &@�, 
� &#S � UF3#� :UF3#� m\��H T�!
% 

, UF3#�BQE�X �$�:E-#7N 
50H 
� 4�%E#� � [O� T�!
% /% 

, [!
 "%5-M B, ��,
�H �(?,�! �BED;5(� "�ED, � [(2#7� 
5*

b*�DD-� BDD(?H 
�:"�#7DD�/ �DD, b*�DD-� BDD?FK /% 
�(7DD, .�DDN 

��DD$:EDD;
%� ./%X�DD`; &	! EDDP
� BDDH /% &OK5DD
 UDD,� 

BD	�� � QEDI 4�D#-H BD	�� c$5
 ���$ �,%�, 
� UF3
 �>P

 /% :�
%� %
 �E;5(� B, ����2� �	% 4�2#;% �(?,�! m\��DH T�!
%

&DD� UDDF3#� � UDDF3#�DD, "%5DD
B.%�DD, T��DD2� BDD	�� "%5DD-M 


50H 
� 
5^;% ��#7= � �(Yh
:/%� �	� D! "�#D$% BD?FK

 "�#7�/ �, b*�-� �^	� �$ 
�(7, .�N�:��DH Q��>#D$% .�D	% /%

 &� T�!
% B��;�, 
� "%5
 B, � &S\P% .�N QED-	X � 4�S .�%W;

 BDD	�� �DD	 T�DD!
% EDD(95
 �DDOK 
� 
5DD^;% �DD, .
�DD`
 .�DDN 

���D$ �,%�, 
� g�, 
�(7, UF3
 � Q5(� �5?C� 
�(7, 1�>P

��H Q��>#$%.

�.N"�F &� QEN�0� BH B;5=�5I:UDF3
 ��D39 /% &;%�	% T�!
% 

���$ T�D!
% BD, �)7D; &$57D3� 
�(7D, .�
�, :B;�#7�/ .

EDD;
%� &K
�DD@ .XDD;5^; B�DD��
% T�DD!
% BDD(?H BDDH	�� 
� &

UF3#� BF(; � v�7S Q��=u(;BD#��= 
%�! v�7S BF � ED;%

 	�DDK&EDDD;
%E; UDDDF3#� T�DDD!
% �(DDD, 
� .}5DDD�5� �DDD	% 

/% &H�DDS &DD;%�	% T�DD!
% ./
% � &DDh(#;J ��DD	/ 
�(7DD, �/
% 

H &FH �, BH :Q�5, &D� �DO;X .�
 &S\P% 
� �D(?,�! ED-;%5


 D
 b	�* �	% /% � E-I�, B#I%� &;�OK .�N
%/�, 
� �,�!
f�(G

 � B#DI%�= 
50DH 
5D^;% �'-DP �('D�� �5)O, 
� ./
�,

[N �(-n ,B��DC� 
�X�5D$ &D#>; �D(Z 1%
��DP {	 "%5-M

E;��=.

�.P��
 {(�%�=5?|�% 1�>�N:D,B:BD)S ��DM �(^;�D(� QWD	�

 ($5#;X 1EI�(;� BD;%E;� U8I :"%5K B@�I .�(= �D;
 :�DN

 sCD$ �D;
 :&D=�)�� v5-(D$ U8DI :&,5Dn B@�I &?P%

 T� 45D* �(^;�D(� :BD)S 45D* �(^;�D(� :l�, r-O� &;�!5�

 "�DD(� �DDC! � 45DD* � rDD-O� U8DDI :BDDI5@Q�DD=/% �DDN 

&� � E-#7N 
%�
5@�, &,5?C� &|(
5-� d	�� �DO;X /% "%5D


 
% � 1�DM\*% UD(?3
 � B	 `
 
� "5D?H � T�D!
% &,�D	/ �DN

�5F; Q��>#$% .

�.,d	%�� &$
�[N&^#7D, T�D!
% 
� 1�>DP &|(
5D-� Q��D$ 

�5F; [(72
 &?H Q��= B$ B, %
 �O;X B'9�C� �
5� .D,B.
5D* 

&-'� � g�, &^#7)N d	%�� .%
%� 1�>P BH &D� 
%�;%5
 D- E

B��;�, � }5-
 &$
�, 
� Q��>#D$% �
5D� 
5D^;% &S\P% .�N

 �(223��(= 
%�!;E.

���N.��X� 

/% .
�CM BF*�� vE-O� [;�@ 
�H�$ �	�!X"�$E-O� �(kD$5	

 &	%E� EF3� :&$���H �(^;�OK :"�0@
� &;�DFS
 ED	�� � TE!%

,B.
% ^D$�|$ RN�W� �	% .%�K% 
� B;�F(FP .
�8FN �*�@

&� ���=.

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


�+��� � ,��-� ��./� ��0�� �1�� �2 ���� �� 3!�
 �4-�5� 

�z� 

l��E� 2���  2�%$�� 

1. Anonymous. 2009. Food and Agriculture Organization of the United Nations. WWW.FAO.Org 
2. Blaha, J. 1978. Variability of the leaf form with respect to the clonal selection of grapevines. Sbornik UVTIZ 

Genetika a Slechteni 14: 267-274. 
3. Burke, M. J., L. V. Gusta, H. A. Quamme, C. J. Weiser and P. H. Li. 1996. Freezing and injury in plants. Annual 

Reviews in Plant Physiology 27: 507-528. 
4. Caldwell, J. 2002. A Concise guide to wine grape clones for professionals. John Caldwell Viticulture Service, Napa, 

California. 
5. Calo, A., S. Cancellier, A. Costacurta, U. Angelini, T.  Rosa and E. Egger. 1979. Preliminary results in the clonal 

selection of the Corvina V., Rondinella, Rossignola and Molinara cvs. Review Viticulture Enology (Conegliano) 
32: 251-291. 

6. Cirami, R. M. 1993. Fine tuning of Sauvignon Blanc clonal selection for South Australia. Australian Grape Grower 
and Winemaker 352: 113-114. 

7. Falcini, L. 1981. Prospects for clonal selection of grapes for control of grey mould (Botrytis cinerea Pers). Vignevini 
8(3): 59-64. 

8. Gao, X. P., J. Y. Yan, E. Liu and  D. P. Zhang. 2002. Changes in betaine level in pear, jujube and grapevine leaves 
under stress. Acta Horiculturae 29: 268-270.  

9. Guy, C. L. 2003. Cold acclimation and freezing stress tolerance: Role of protein metabolism. Annual Review in Plant 
Physiology and Plant Molecular Biology 41: 187-223. 

10. IBPGR. 1983. Description for grape. Interantional Board for Plant Genetic Resources, Italy. 
11. Judez, L., J. Litago, J. Yuste and P. Fuentes, 2004. Statistical procedure for clonal reselection of 'Vitis vinifera' L. 

cv. Tempranillo in the Duero Valley, Spain. American Journal of Enology and Viticulture 55 (4): 335-345. 
12. Karoglan, K. and P. Jasminka. 2006. Virus diseases screening in clonal selection of Croatian grapevine cultivars. 9th

International Conference on Grape Genetics and Breeding, Udine ISHS, Italy, 02-06.07. 
13. Levitt, J. 1980. Responses of Plants to Environmental Stresses. Vol. 1, Chilling, Freezing and High Temperature 

Stresses. 2nd Ed., Academic Press, New York, 497 p. 
14. Malakoti, H. 2006. Evaluation and selection of resistant clones to cold stress in Sefide Bidane grape variety in 

Qazvin province. Islamic Azad University of Karaj. (In Farsi). 
15. Mccarthy, M. G. 1990. Minimal pruning effects on the performance of selections of four Vitis vinifera cultivars. 

Vitis 29: 85-96. 
16. Mokhtarian, A. 2002. Colonal selection of Asgari and Pikany grape cultivars. Research Journal of Plant and Seed 

17: 420-421. (In Farsi). 
17. Nejatian, M. A. 2006. Collection and evaluation of grape varieties in Qazvin province. Research Journal of Plant 

and Seed 22 (3): 319-338. (In Farsi). 
18. Nejatian, M. A. 2010. Evaluation of damages of winter cold and selection and introduction of cold resistance grape 

cultivars and genotypes. Agricultural Scientific Information and Documentation Center, Issue 89/1775. (In 
Farsi). 

19. Nejatian, M. A. 2011. Assessment of winter cold tolerance traits on clones of some seeded grape varieties of Iran. 
Iranian Journal of  Science 42(2): 113-126. (In Farsi). 

20. Nicholas, P. R. 2004. Grapevine planting material. PP. 189-195. In: Dry, P. R. and B. G. Coombe (Eds.), 
Viticulture, Volume 1, Resources, Adelaide. 

21. Paul, E. R., and S. Gamet. 2008. Anatomy of the Freeze of 2007: Assessing Damage, Repair and Vineyard 
Restoration. University of Nebraska Viticulture Program, 35 p. 

22. Pérez, C. Hugalde. Judْez, L. Litago, J. Yuste, J. and Fuentes-Pila, J. 2004. Statistical procedure for clonal 
reselection of Vitis vinifera L. cv. Tempranillo in the Duero Valley, Spain. American Journal of Enology and 
Viticulture 55 (4):335-345. 

23. Pommer, C. V., C. P. Ferry, F. P. Martins, I. R. S. Passes, M. M. Terra and E. J. P. Pires. 1995. Agronomic and 
phenological characterization of grape genotype kept in collection at Jundiai, Brazil. ISHS Acta Horticulturae 
523, XXV International Horticultural Congress, Part 13, New and Specialized Crops and Products, Botanic 
Gardens and Human-Horticulture Relationship. 

24. Rodríguez, M. and D. Martínez. 2005. Clonal selection of the variety Albariño at the agronomic, oenological and 
disease-resistance levels. VIII International Conference on Graps Genetics and Breeding. Acta Horticulturae 603: 
122-131. 

25. Stace, C. A. 1984. Plant Taxonomy and Biosystematics. Pitman Press, Bath. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html


���� �� � 	
��
����� � ����� ������ ��� /������ /" ��! #$%& /'()* 

��� 

26. Stefanini, M., F. Iacono and D. Porro. 1995. New Strategies to optimize clonal variability of Pinot noir to Trentino 
environment (northeastern Italy). Proceeding of the International Symposium on Clonal Selection, Portland, 
Oregon, Randtz, J. M. (Ed.), pp. 143-147, American Society for Enology and Viticulture, Davis, CA. 

27. Tsvetkow, L., A. Ioannou and A. Hadjinicolis. 2000. Development and evaluation of a Cyprus Grapevine Gene 
bank II. Clonal selection of the local table grape variety Veraco (Vitis venifera L). AgroBioInstitute, Sofia, 
Bulgaria. 

28. Wilson, S. 2001. Frost management in cool climate vineyards. Final Report to Grape and Wine Research and 
Development Corporation, Australia, 34 p.  

29. Wolpert, J. A., A. N. Kasimatis and E. Weber. 1995. Field performance of six Chardonnay clones in the Napa 
Valley. American Journal of Enology and Viticulture 45(4): 395-399. 

 

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
18

51
7.

13
92

.3
.7

.1
4.

3 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jc

pp
.iu

t.a
c.

ir
 o

n 
20

25
-1

2-
29

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.22518517.1392.3.7.14.3
https://jcpp.iut.ac.ir/article-1-1812-en.html
http://www.tcpdf.org

