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ABSTRACT 
Yaghooti grape is the most important horticultural crop in the Sistan region that the cluster compactness of this grape 
has affected its marketability. The aim of this experiment was to investigate the effect of chemical and physical 
thinning on the compactness of Yaghooti grape cluster and also evaluate its economic efficiency. This experiment has 
been conducted in three projects in the form of randomized complete blocks design with three replications. The first 
experiment consisted of four levels of GA3 (0 (control), 10, 20 and 30 mg.L-1), the second experiment consisted of 
four levels of defoliation (non-defoliation (control), defoliation of two nodes lower fertile branches, defoliation of 
four nodes lower fertile branches, and defoliation of six nodes lower fertile branches) and the third experiment 
consisted of four levels of cluster thinning (no thinning (control), removal of 1 cm from the end of the cluster, 
removal of 2 cm from the end of the cluster and brushing the clusters). Mean comparison of the cluster compactness 
in 3 experiments showed that the use of 30 mg.l-1 gibberellic acid caused the greatest reduction in cluster compaction. 
The benefit/cost of using gibberellic acid and defoliation was significant, however it was not significant for cluster 
thinning. Mean comparison of utilizing gibberellic acid and defoliation showed that the highest benefit/cost was 
related to all levels of gibberellic acid application. The benefit/cost of using 30 mg.l-1 gibberellin was 31.4% and 
41.5% higher than 20 and 10 mg.l-1 gibberellin application, respectively. In general, applying 30 mg.l-1 gibberellin 
increased 85.2% of benefit/cost compared to the defoliation of six nodes and it is recommended to decrease the 
cluster compactness.  
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 R�;Y1 .1'()/  �#���8 \(�:6E 1� 1� �!�#: 0�/ ;%�4) &%<#a%Y��%: .(R�(� �4)/ 1� ?�5�4) 1
!+ &'� � �'%g C#� �(#�%< #� ?#F  

Table 1. Costs related to three experiments of gibberllic acid (mg L-1), leaf removal and cluster thining (1000 Rials). 
Costs of removal and brushing  

of the clusters 
Costs of defoliation 

Costs of gibberllic acid Costs of treatments  

application Cost of sprying Costs of buying 

3† 2† 1† 6* 4* 2* - 30 20 10 Levels 

16000 8000 8000 16000 14000 12000 4000 6800 4080 2720 Price 
*2: C#� �(4�6 �� =#F �"%(V 1+�
 �/0 ����� 4: C#� �(4�6 ��9g =#F �"%(V 1+�
 �/0 ����� 6: C#� �(4�6 \
 =#F �"%(V 1+�
 �/0 .����� 

†1: liQ &( �3��� #�: 64 �9�340 1
!+ 2: l;Q �� �3��� #�: 64 �9�340 1
!+ 3: t#� 78%; 1
!+.  

*2: Defoliation of  two nodes under fertile branches, 4: Defoliation of four nodes under fertile branches, 6: Defoliation of six nodes under fertile branches. 

†1: Removal of 1 cm from the end of the cluster, 2: Removal of 2 cm from the end of the cluster 3: Brushing of the clusters. 

  

R�;Y 2. k(��3 1()e� G3�(�4� 4#$ ;%�4 &%<#a%Y #� 6� �1aQ 6� 1
!+� �4;B� 1
!+ �� �r�� F�#7�� 1
!+ � �#*�	@ =!%: 

!234� ��!5�(. 

Table1. Results of variance analysis effect of gibberllic acid on berry weight, cluster weight, cluster number in vine, 

cluster compactness and fruit yield of Yaghouti grape. 

Sources of 

variation 
df 

Mean of squares 

Berry weight Cluster weight Cluster number in vine Cluster compactne Fruit yield 

Year 2 0.001ns 1924.7ns 4.7ns 0.59ns 2.6ns 

Error (a) 6 0.02 202.7 20.2 1.05 3.5 

Giberllin 3 0.1** 8535.7** 1.5ns 10.1** 0.7ns 

Year×Giberllin 6 0.006* 250ns 5ns 0.28ns 0.2ns 

Error (b) 18 0.002 383 5.7 0.2 0.6 

CV% - 5.3 8.9 9 8.6 14.2 

The significance level 

of bartllet test 
- 0. 66 0.3 0.33 0.74 0.22 

ns� * � :** 1�  L%�#� �!a3 J��K� �'B: �4� � J��K� �'B: �4� �� OP� R�	�Q4 5 � 1 ;,��.  

ns, * , **: Non-significantly difference and significantly difference at 5 and 1% of probability level, respectively. 

  

R�;Y 3. k(��3 1()e� G3�(�4� 4#$ C#� �'%g #� 6� �1aQ 6� 1
!+� �4;B� 1
!+ �� �r�� F�#7�� 1
!+ � �#*�	@ =!%: �!234 ��!5�(.  

Table 3. Results of variance analysis effect of leaf removal on berry weight, cluster weight, cluster number in vine, 

cluster compactness and fruit yield of Yaghouti grape. 

Sources of 

variation 
df 

Mean of squares 

Berry weight Cluster weight Cluster number in vine Cluster compactne Fruit yield 

Year  2 0.001ns 1924.7ns 0.58ns 2.67ns 1.77ns 

Error (a) 6 0.02 202.7 11.6 0.64 1.98 

Leaf removal  3 0.1** 8535.7** 6.3ns 4.47** 0.28ns 

Year×Leaf removal 6 0.006* 250ns 1.88ns 1.13ns 0.27ns 

Error (b) 18 0.002 383 5.1 0.8 0.53 

CV% - 5.3 8.9 8.5 15.4 14.7 

ns� * � :** 1�  L%�#� �!a3 J��K� �'B: �4� � J��K� �'B: �4� �� OP� R�	�Q4 5 � 1 ;,��.  

ns, * , **: Non-significantly difference and significantly difference at 5 and 1% of probability level, respectively. 
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Table 4. Results of variance analysis effect of cluster thining on berry weight, cluster weight, cluster number in vine, 
cluster compactness and fruit yield of Yaghouti grape. 

Sources of 
variation 

df 
Mean of squares 

Berry weight Cluster weight Cluster number in vine Cluster compactne Fruit yield 
Year  2 0.008ns 2025ns 2.58ns 0.31ns 0.44ns 
Error (a) 6 0.006 18.39 5.14 0.22 0.25 
Cluster thining  3 0.1** 4761** 2.48ns 5.05** 2.79** 
Year×Cluster thining 6 0.01ns 438.6ns 6.4ns 0.73* 0.43* 
Error (b) 18 0.013 182.4 6.2 0.21 0.22 
CV% - 12.6 13.5 9.6 7.9 11.7 
The significance level 
 of bartllet test 

- 0.52 0.5 0.76 0.07 0.7 

ns� * � :** 1�  L%�#� �!a3 J��K� �'B: �4� � J��K� �'B: �4� �� OP� R�	�Q4 5 � 1 ;,��.  
ns, * , **: Non-significantly difference and significantly difference at 5 and 1% of probability level, respectively. 

  

R�;Y 5. 1�(�W: V%23�%: �#���8 ;%�4 C#� �&%<#a%Y �'%g  �&'� #� 1
!+ 6� �1aQ 6� 1
!+� F�#7�� 1
!+� �#*�	@ =!%: 

� =�6�� 0��-�54 �!234 .��!5�( 

Table 5. Mean comparison of application of gibberllic acid, leaf removal and cluster thining on berry weight, cluster 

weight, cluster compactness, fruit yield and benefit cost ratio of Yaghouti grape. 
Benefit  

cost ratio 

Fruit yield  

(kg ha-1) 

Cluster compactne 

(number of berries/cm) 

Cluster weight  

(g) 

Berry weight  

(g) 
Treatments 

     Gibberllic acid (mg L-1)  

- - 6.56a 222a - 0 
3.64b - 5.28b 211ab - 10 

3.92b - 4.7c 206b - 20 
5.15a - 4.06d 197b - 30 

     Leaf removal 

- - 6.2a 212b 0.9b 1* 

0.05b - 6.08a 233b 0.88b 2* 
0.56b - 6.09a 255a 0.8c 3* 

2.78a - 4.7b 182c 1.06a 4* 

     Cluster thining 

- 4.7a 6.4a 220a 0.93a 1† 
-1.37a 4.06b 6.15a 204b 0.801b 2† 

-1.62a 3.9b 5.95a 189c 0.803b 3† 

-0.4a 3.35c 4.73b 166d 1.02a 4† 

�� #/ !�� V%23�%:�(�/ �� X54;Q &( l#Q �r#�7: �� OP� R�	�Q4 5 ;,�� J��K� �'B:�4� ;3�4;3.  

*1: ?;@ C#� �'%g  2: C#� �'%g �� =#F �"%(V 1+�
 �/0 ����� 3: C#� �'%g ��9g =#F �"%(V 1+�
 �/0 ����� 4: C#� �'%g \
 =#F �"%(V 1+�
 �/0 .�����  

†1: ?;@ &'� 1
!+ 2: liQ 1 �3��� #�: 64 �9�340 1
!+ 3: l;Q 2 �3��� #�: 64 �9�340 1
!+ 4: t#� 78%; 1
!+.  
In each column means followed by at least a common letter, are not significantly different at 5% probability level. 
*1: Non-leaves removal of (control), 2: Leaves removal of  2 nodes lower fertile branches, 3: The leaves removal of 4 nodes lower fertile branches, 4: 

The leaves removal of 6 nodes lower fertile branches. 

1: No thinning (control), 2: Removal of 1 cm from the end of the cluster, 3: Removal of 2 cm from the end of the cluster 4: Brushing of the clusters. 

   

R�;Y 6. k(��3 1()e� G3�(�4� �#���8 ;%�4 &%<#a%Y� C#� �'%g � &'� #� 1
!+ =�6�� 0��-�54 ��!5�( �!234. 

Table 6. Results of variance analysis of application of gibberllic acid, leaf removal and cluster thining on benefit cost 

ratio of Yaghouti grape. 
Sources of 
variation 

df 
Mean of squares 

b/c (Gibberllic acid) b/c (Leaf removal) b/c (Cluster thining) 
Year  2 10.4ns 5.09ns 52.8** 

Error (a) 6 18.29 19.99 3.32 
Treatment  2 5.82* 18.9* 3.73ns 

Year×Treatment 4 2.48ns 9.69ns 3.45ns 

Error (b) 12 0.88 3.4 3.53 

n.s� * � :** 1�  L%�#� �!a3 J��K� �'B: �4� � J��K� �'B: �4� �� OP� R�	�Q4 5 � 1 ;,��.  
ns, * , **: Non-significantly difference and significantly difference at 5 and 1% of probability level, respectively. 
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�%\ #�(V )222 ?#F( � �8 #�(V )197 ?#F( 6� 

1
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