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 .�
�� o�C6
� ����34 B���� �1 	#���� �� �� 	
�,�� �1�4 1�0 G���� �1 �� 34 ��� /�� /� 3�. �1�E �60� ���� ��

�78E .�
�� ��
���+ oP �X ���  

  

  
 

Fig. 1. The stages of emasculating and controlled pollination of Shahani cultivar. A) Cluster of Shahani cultivar 
before blooming. B) The stage of emasculating (only pistils were remained). C) Controlled pollination 
whit pollinizers. D) Cover the pollinated flowers of Shahani cultivar with a waterproof paper bag to 
prevent of free pollination. 
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 H�� 	(�68��1Mitutoyo .�� ���
� (@+�` �4�#P ;E�� ;0�<  ��T8��1����� H�� � ����1  �6��6E���� ��26<1 G<�#

 H��) ��(�
P 	6<1 	�,qMASTER-3M @+�` �4�#P ;E�� ;0�< (�/��
�48� .�� �����@#�#8=  �E) a�� {�O1 ( ��6��

 ��8� ���Q� Mp< � �8Y# � �� {8.� �_)� oP �� 	QC,� ;�7
 ���P /� M+  � �� ��
��0 �6��6E��� �� ��
 ;79� ���)�

�� �1�!6<� ��/ H���� /� �F�.   

M9��� ��T8� = �����
��0 1���� ×10(;.� ��T8�) 

TA =
NaOH (���
86� ×NaOH��6E�� × �r
1����8<��:��	E�× >�Q�����68#�1 NaOH���)�

C
ml
�1�!6<�1������Q����)�
 

�/��
�3��. �6��8<� ��T8� ��84�68#٢  �� �E \��" @�� �� .�� ���
� T8
10 	�8� ��2
� ���Q� �68(20 �8�	(8�6  � �_)� oP

 @8k(�6� 3�� >�F� ��_. ��q1/0  �� Mp< � �� ���X�NaOH �[-�1  .��1�4 �68# H���
�1 �Y
�; �)� �� 3E �8<� ��

:�� ��<� � ��/ H���� /� �1�!6<�  

 :-��< �87E���8� �68(���
1/0  

 :-��< �87E���8� ��6E��1  

 :�8<� �:�� 	E�064/0  

 @88F# ����@8
�8<�6
P ���)� /�  a��Robinson ) ����9�� �22�� �1�!6<� (.  /� M+ a�� @�� {�O����Q ��84 oh�

 ���Q�.�8{���  ��2
� ��8���<�8��  ;�7
 �� �_)� oP1:3  �1 �H�O c�� 510 G<�# �6��
�
 6<1 �6��6���69p<� ��2) H��

JENUS BUV-1200 �9���� ��,E( �/��
��� ��84 )22 .(  

 	���/����4*	���  	!8E���0��  T8
d�<� �� "�8�����
  	�����/P�����9� BT���# ���2
� �1 ������+ � 	60"  ���
�

 @�� .���8�����
  G<�#�7<�� "H�Y
 � �h� 	���4 � ;�A \�)8) #" �,6�� ��� ;<�٣   H��� �1 �2 ����O  �"R0

�8�����  ��T�# ����+ �1 .;<��1�1��  �7��)� ��82
�8@�� ���;<1���P  /� �1�!6<� �� ?��*+ @�� /���
��T�� SAS  �C7
)

1/9(  ��q ���/P �����1�.;��4 \��" @9
�1 �  

 
 H���2-  a��\�!" 	0�� 	���/�� d�<� �� "�8�����
  	�����/P�����+ � 	60���9� BT���# ���2
� �1 ���".  

 Table 2. Method of evaluating some traits based on "National Guidelines for the Conduct of Tests for 

Distinctness, Uniformity and Stability in Grapevine" (SPCRI). 

	4*����  

Characters 

 �/��
� ���� ���E48�� 	4*��	!8E ���  

Codes for study qualities characters 

 

���0 �/��
� 

Bunch size 

 1= B[q�E 	�803= B[q�E5= BG<�6�7= B��T�9=.��T� 	�80  

1=Very small, 3=Smal, 5=Medium, 7=Large, 9=Very large 

 

���0 -E��# 

Bunch density 

 1 B/�� 	�80=3 B/�� =5 BG<�6� =7 B�1�,� =9 =.�1�,� 	�80  

1=Very open, 3=Open, 5= Medium, 7=Intensive, 9=Very intensive 

 

��D �/��
� 

Berry size 

 1= B[q�E 	�803= B[q�E5= BG<�6�7= B��T�9=��T� 	�80.  

1=Very small, 3=Smal, 5=Medium, 7=Large, 9=Very large 

 

��D 39� 

Berry shape 

  B	�8_67�=2 B	i8� =3 	i8� = B@Y+4 B1�4 =5 B;C# =6-C# =
��	 B7-C# =
��	  B/��8 `�� =

-C#
��	 B9S��C� =  

1=Oblong, 2=Oval, 3= Oval flattened, 4=Round, 5=Flat, 6=Ovate, 7=Open 
oval 

 

�h� t�
 

seed type 

 1 B1���
=2 Bv.�
 ��� =3.3��E ��� =  

1=No, 2=Stunted growth, 3=Fully developed 

 

 s
���D ;<�+  

Color of berry skin 

 1=T�< - B1�/2= B]�<3= BT��.4=T��. -0 B��67E�5= B?!��6���<=�.�  

1=Green- yellow, 2=Purple, 3=Red, 4=Red-gray, 5=Violet, 6=Navy 

 

;��4 @8
�<�6
P s
� 

Anthocyanin color of 

 1 1���
=��  B-E 	�803= B-E5= BG<�6�7= B1��/9= 	�80.1��/  

1= No or very low, 3=Low, 5= Medium, 7=High, 9=Very high 

 

 

1 -  Total Soluble Solid (TSS)                                                                                                2 - Titrable Acidity (TA)     

3 - Seed and Plant Certification and Registration Institue (SPCRI) 
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flesh 

;<�+ ;��CX 

Thickness of skin 

 3 Bx/�
=5 BG<�6� =7.-8CX =  

3=Thin, 5=Medium, 7=Thick 

 

32�1 /� ��D ��� ��� ;(�Y< 

Easy of separation of 
pedicle 

 1 B;C<=2�� = B��<P ;�7
3.��<P 	�80 =  

1=Solid, 2=Fairly easy, 3=Very easy 

 

;��4 �1�� ����P 

Juiciness of flesh 

 1 BoP -E=2 B����P 	�E =3.����P 	�80 =  

1=Low water, 2=Slightly juicy, 3=Very juicy 

 

��D 	6!< 

Firmness of flesh 

 1 B��
=2 B;!< 	�E =3;!< 	�80 =  

1=Soft, 2=Slightly firm, 3=Very stiff 

 

  

�*��+ ,-� �  

���
= �4�! >���2 �! ���� 3��/&��?�$#� 	  

) H�� a���� �121  /� �F� /���1�4
�,��(	 �1�4 l�6C� ������8# ��8� 389,# �"�1 @8�
�,�� B	�F� >R60�	��1 �

1���  H���) ;��13 .(��86
���  �7��)��82
�8@��  1�1 ��,
 �E ��8� 389,# �"�1 @��6,8� ��D�� @�� �1 ��79/43% 

�� S����  	.R# =8E�#-.� 	
���� �������  �� ��1�� �(���
�1�1�4 -.� ��C� 1��. (�D�1	�E ��86
���  /� 3"�D�)(1�0D	 

-.�  ����� 	
����51/33% ��8� 389,#  .1��M+ /� ��@ 	.R# B�
�1 �1�4 -.���� 	�D�"  �	
����  ��1�� �(�� �� 3F( T8
 /�

 ��8� 389,# �"�1 �r
 �1 =8#�# ����#��� H���) ��6��1 ���. ��F� �3.( 	<����� �1�1 ��,
 �E 17  �#30  /� M+ /��

 	���4��D��  a�����	�
��  @8� ���4/�< ��T8� �#-.���� 1�� vC,� ����1 �1�4 � ��
�84 �1�4.  ��D�� @�� �1

�8���� [q�E �9,#83���  38(1 ��1��
  ��,
 389,# � =<��� N�)(�����  aT���	���E )24 .(��86
���  �1 a����

 ��D�� @��-�@8�q  �1 �E 1�1 ��,
.R#	�� ����
����  ���
�1�1�4 -.� ��C� �� H��6D�  N�)( ���
� ���� G����=<����# 

 	41�� �1 [�C# � �(RE G���� � ;<� �1��-.�  	
���� ���60���� 	,��� � 	,��/ ��
�1�1�4 -.� ��C�  /� �#��4/�<�2�1 

-.���� 1��� <��� 1�� 	 H���)3( . 

 
H��� 3–  ��8� 389,# �"�1 ��1�� @��(�� 3F( � 	
����  �1�4 �� ��� 	
�,��-.���� �1�4 �/ �1a���� l�6C� 3D���. 

Table 3. Percentage of fruit set in seed parents of Shahani and Laal cultivars pollinated with pollinizers in 
different stages of counting. 

��< a���� 

Counting 3 

��1 a���� 

Counting 2 

H�� a���� 

Counting 1 

-.���� ���+  

Pollinizer cultivars 

-.���� ��1��  

Seed parent 
cultivars 

30.21b 31.13b 33.51b 	
���� 

Shahani 

	
���� 

Shahani 

33.79a 34.13a 43.79a 
��C� 

Fakhri 
 

18.66d 19.50d 19.50d 
	
���� 

Shahani 

3F( 

Laal 

21.60c 21.75c 21.75c 
	�D�" 

Sahebi 
 

15.13e 16.62e 17.37e 
3F( 

Laal 
 

The means in each column with similar letters there are not significant difference at the 5% probability level 
using Duncan test. 

@82
�8��1 ��  �� ��6< ��>�D���  H��6D� ^_< �1 ���,�5%  \��!# @9
�1 ���/P /� �1�!6<� ���F�	��1���
 ��
. 

  

) ��1 a���� �140  /� �F� /���1�4
�,��) ��< � (	58  /� �F� /���1�4
�,�� (	 T8
��86
��  1�1 ��,
 �E/� �����8# @8� 

�F� >R60� ��8� 389,# �"�1 �r
	��1 �1��� �1 ��8� 389,# �"�1 @��6,8� .;��1  	.R# �� S���� ��D�� �1 ��

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

1.
2.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-1

2-
06

 ]
 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.1.2.6
http://journal-irshs.ir/article-1-216-fa.html


A�#8� �
�10�� �1�4	  /�-.���� 9,# �� ��2
�83 �8�� ... 

17 

�
�1�1�4 -.� ��C�  �� ��1�� �(��-.� 	
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��� {8) # @��B  �1
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-�@8�q  	.R# �1�
�1 �1�4 ���-.���� �
��8� �
��8� BT��.  � �8!< ;(�+ ?�� -.� ��1�� �(�� ������ �8!<B  389,# ��T8�

	.R#�1 ��8�/� �6,8� ��� �E� ���  ;(�D�1�41�0
�,��	 1�� )4 B7 .(?��*+��  �E �
1�1 ��,
��D a������� .��	��
�� 

a���� �1��@88F# ���� ��< � ��1 �  �A��
�1�1�4  -.� ��D aT�� ��T8� ���� ��1�� �(� .;<� �4� ��F� 3D��� �1

?�#��� � aT�� ���� 	_8 �8���� � ;��.� �� ����� 3��9# ��� B�
�,
8���� ���� 3��� 	��h
 ����Q�� oh���� �	�" 

��D aT����67� �� )23 .(aT��  /� 	9� ��
 �8(�� 3D��� �1 ��8� � 3439,� ��� ��2
� -Y��	���� �1�F6� 3���� .

�	��
��#  ��/ �� ��2
� ��8� � 34 aT��Au#8�  � 3�. 	_8 � G���� B1�E Bd�� Bx�0 ;8!8E BoP ;!8E � ��T8� .���1 ���.

-� � 	���4 �F� @8�q�1�4
�,�� {��� N�)( � 	/� ����  3���� @���	����� )20 .(  

 

 

Fig. 2. The results of the crossing of grape cultivars: (A) Fakhri × )♂(  Shahani )♀( , (B) Shahani (♂) ×Laal (♀) and 

(C) Sahebi (♂)  × Laal (♀). 
 39�2- ��86
���  	.R#-.���� ��2
�(l(� � ��C� × )♂(  	
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����)♂ (×  3F()♀.(  
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 ;<�+ B;!< ;��4-8CX /� ���0 �� ��D -9 � H�Q#� B	4*����� -Y� 	!8E 	���� .� �� ���4�
�� ��D ;<�+ ;��CX

 ?��T���	��1  ;(�Y< ���� ���  aT�� ���� 32�1 /��<�n�# ��D��  ;��1�� /� M+�	1�� )2 .( ��T8�TSS  /�

v0���_��� �E ;<� 	!8E -Y� ��� 3���# ��4���E >�Q� � 1��1 ��8<� ���/ �1 ��8� 	E���0 ;8!8E �� -8)67� ��

��8� �� �1��/ ��T8� �� ��8<� ���TSS �
��1 :�� )8.(   

�7%@��� �8�� � ��� 	
C; � ��
2�:���()& 6� 34�; 	  

 �
�1 �A� @88F# �������  �1�4-.���� �� l�6C� ��8� ;8!8E  ��1�� @��(��-.���� � 	
���� B3F( ��4*	���  � 	�E

� 	!8E8����� 9,#83��� � �� l�6C� ������8# /�9�6��4 ���. �7��)� 1��� �2�� .� l�6C� ������8# �A�-.����  �� �/ �1�4
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 H���4-  /� 	0��	4*����� @��(�� -Y� ��2
� 1��� �1�!6<� .?��*+ @�� �1  
Table 4. Some of the important traits of grape parents used in this study. 

	�D�" 

Sahebi 

��C� 

Fakhri 

3F( 

Laal 

	
���� 

Shahani 

�D�� 

Unit 

	4*����  

Traits 

41.32 63.84 36.54 70.47 g 
���0 �/� 

Bunch weight 

14.89 11.94 10.22 12.71 g 
����0 �/� 

Shoulder weight 

1.15 3.38 4.4 3.23 g 
����0 o�q �/� 

Rachis weight  

15.52 15.33 10.41 14.55 cm 
���0 H�O 

Bunch length 

7.35 7.04 6.07 9.09 cm 
���0 y�� 

Bunch width 

7 7 7 7 Code 
���0 -E��# 

Bunch density 

4.65 0.87 1.55 2.12 g 
��D �/� 

Berry weight 

19.55 17.45 12.21 18.91 mm 
��D H�O 

Berry length 

14.91 14.46 11.99 16.23 mm 
��D y�� 

Berry width 

18.03 14.14 15.04 16.11 mm 
��D �_. 

Berry diameter 

9 7 5 7 Code 
��D �/��
� 

Berry size 

6 3 4 7 Code 
��D 39� 

Berry shape 

3 3 3 3 Code 
�h� t�
 

Seed type 

5 1 1 6 Code 
��D ;<�+ s
� 

Color of berry skin 

2 2 1 1 Code 
��D 	6!< 

Firmness of berry 

2 2 1 1 Code 
32�1 /� ��D ��� ��� ;(�Y< 

Ease of detachment from pedicel 

2 2 3 3 Code 
;��4 �1�� ����P 

Juiciness of flesh 

5 3 7 7 Code 
;<�+ ;��CX 

Thickness of skin 

7 1 3 9 Code 
;��4 @8
�<�6
P s
� 

Anthocyanin color of flesh 

1.15 0.61 1.10 2.23 mg g-1FW 

3E @8
�8<�6
P ��T8� 

Total anthocyanin content 
�1����� H�� � ����  

24 27 26 26 %Brix 
TSS 

��8<��68# 3��. �8<� 

0.66 0.30 0.38 1.25 mg 100-1ml TA 
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 H���5- �A� @82
�8� �7��)� t�
 �
�1�1�4 �� 	4*����� 	�E � 	!8E ��8� -.���� 3F( � 	
����.  
Table 5. Comparison means of the effects of pollen type on quantity and quality traits of fruit in Shahani and Laal cultivars. 

�h� 389,# �"�1 

Seed 
formation 

percent 
% 

�h� �/� 

seed 
weight 

(g) 

�h� t�
 

seed 
type 

(Code) 

��D 39� 

Berry 
shape 

(Code) 

��D �_. 

Berry 
diameter 

(mm) 

��D y�� 

Berry 
Width 
(mm) 

��D H�O 

Berry 
length 
(mm) 

��D �/� 

Berry 
weight 

(g) 

���0 -E��# 

Bunch 
density 
(Code) 

 o�q �/�

����0 

Rachis 
weight (g) 

�/��
� 

���0 

Bunch 
size 

(Code) 

 y��

���0 

Bunch 
width 
(cm) 

���0 H�O 

Bunch 
length 
(cm) 

���0 �/� 

Bunch 
weight 

(g) 

-.���� ���+  

Pollinizers 
cultivars 

 

-.���� ��1��  

Seed parent 
cultivars 

 

18.7bc 0.071a 3a 7 a 16. 1 b 16.22 a 18.9a 2.17b 7a 4.23a 7.00 a 9.11b 15.50a 70.47 a 
	
���� 

Shahani 

	
���� 

Shahani 

74.13 a 0.078ab 3 a 6b 16.61 a 16.25 a 18.55a 2.40a 5b 3.14b 5.00 a 10.33a 15.73a 64.93b 
��C� 

Fakhri 
 

18.66 bc 0.031c 3a 4c 13.25 e 13.23 c 15.30 c 1.77 d 3c 1.79 d 3.0 b 7.37 c 10.29 c 39.33d 
	
���� 

Shahani 

3F( 

Laal 

21.60 b 0.043 b 3 a 4c 14.5 d 14.55 b 16.34 b 1.95 c 3c 2.14 c 1.5 c 7.33 c 14.00 b 45.74c 
	�D�" 

Sahebi 
 

7.11 d 0.043 b 3a 4c 15.04 c 11.98 d 12.21 d 1.52 e 7 a 4.3 a 3.00 b 6.07 d 10.43 c 36.54e 
3F( 

Laal 

 
 

The numbers in each column with similar letters there are not significant difference at the 5% probability level using the Duncan test.  
 �� ��6< �� 1����>�D���  H��6D� ^_< �1 ���,�5 \��!# @9
�1 ���/P /� �1�!6<� �� %�F�	��1���
 �.�
  

 

 H���5- ���1�.  
Table 5. Continued. 

TSS/TA 
TSS 

(Brix%) 
TA 

(mg 100-1ml) 

 @8
�8<�6
P ��T8�

3E 

Total 
Anthocyanin 

content 
(mg g-1  Fw) 

 @8
�8<�6
P s
�

;��4 

Anthocyanin 
Color of flesh 

(Code) 

��D ;<�+ s
� 

Color of berry 
skin (Code) 

;��4 	6!< 

Firmness of 
flesh (Code)) 

;��4 �1�� ����P 

Juiciness of flesh 
(Code) 

;<�+ ;��CX 

Thickness of skin 
(Code) 

 ��� ��� ;(�Y<

32�1 /� 

Ease of 
detachment 
from pedicel 

(Code) 

 ��.����+  

Pollinizer 
cultivars 

 

��1�� ��.� 

Seed 
parent 

cultivars 
 

20.7d 26d 1.256b 2.23 b 9a 6b 1b 3b 7a 2b 	
���� 

Shahani 

	
���� 

Shahani 

14.48e 34.05 a 2.35a 3.66 a 7a 6a 2 a 2a 7 a 1c 
��C� 

Fakhri 
 

48.26c 32.82 b 0.68c 1.66 c 1c 1c 2a 1c 3 c 2 b 
	
���� 

Shahani 

3F( 

Laal 

55.65b 28.94 c 0.52 d 1.12 d 1c 1c 2a 1c 5b 2 b 
	�D�" 

Sahebi 

 
 

57.77a 26 d 0.45 e 1.10 d 1c 1c 1a 3a 7a 3a 
3F( 

Laal 

	
���� 

Shahani 

The numbers in each column with similar letters there are not significant difference at the 5% probability level using Duncan test.  
. �� ��6< �� 1����>�D���  H��6D� ^_< �1 ���,�5 \��!# @9
�1 ���/P /� �1�!6<� �� %�F�	��1���
 �.�
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Effect of Pollen Type of Some Grapevine Cultivares on Fruit Set and 

Quantitative and Qualitative Characteristics of Fruit in Shahani and Laal 

1
1

Maleki and M. Nazari F., *Rasouli M.  
 

 Some of grape cultivars have the cross-pollinated flowers. Therefore, for high fruit set in 
cross-pollinated varieties, there are need suitable pollinizers. The aim of this study was to 
investigate the effect of pollen of Fakhri, Sahebi and Shahani cultivars on fruit set, 
quantitative and qualitative fruit traits of Shahani and Laal cultivars in controlled pollination 
conditions in vineyard. Therefore, 1508 pistils in 3 clusters of Shahani and 6 clusters of Laal 
cultivar were emasculated and then pollinated with above mentioned pollen sources. 
Experiment was carried out based on completely randomized design (CRD) with three 
combinations cross including Fakhri (♂) ×Shahani (♀), Shahani (♂) × Laal (♀) and Sahebi 
(♂) × Laal (♀) cultivars as treatments with three replications. The results of cross pollination 
showed that the highest percentage of fruit set was related to crossing of Fakhri (♂) × 
Shahani (♀) cultivars with 33.79% fruit set. In addition, in the cross between the seed parents 
of Laal and by pollen of Sahebi and Shahani cultivars, a high percentage of fruit formation 
was observed with 21.6% and 18.66%, respectively. Crossing of Fakhri (♂) × Shahani (♀) 
cultivars with the highest percentage of fruit set, bunch and berry size, TSS, TA, anthocyanin, 
berry firmness, easy of detachment from pedicle and thickness of berry skin was more 
favorable than other crosses. 
Keywords: Grape, Controlled pollination, Fruit, Pollinizer cultivar. 
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