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ABSTRACT 
 
One of the most important operations in managed gardens is pruned grapes. For evaluate the effect of 
pruning short, medium, heavy on yield and yield components of Taif grapes, before and after the cold 
winter, in the years 2012 to 2013, A factorial experiment in a CRBD design with five replicates were 
performed on two factors. The first factor was the number of buds per stem and included the three levels 
of 4,8,12 buds per stem (i.e., a total of 80, 120, and 180 buds per plant). The second factor was the time of 
pruning with the two levels of pruning before and after winter cold. The software MSTAT-C was 
employed to analyze. The results showed that; pruning time on traits such as yield, cluster weight, 
Average weight of 50 Berry, the number of clusters per plant, and yield coefficient has a significant 
effect. Medium pruning had the highest number and weight of clusters per plant and then running trend. 
The smaller berries were affected by type of pruning and Pruning time both before and after the cold 
winter cannot bring on a positive or negative impact. Overall, after cooling, yield plant is higher than 
before the cold. Results show that the variety Tayefi responds best to eight-bud per stem pruning after 
winter cold under the conditions that exist in Tajikistan. This study showed also that yield was mostly 
affected by the weight and number of clusters than the size of the berries. The grape had the best yield in 
average and after cold pruning. 
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Introduction 
 
Vine is a climbing shrub that with its ivy raises Trees and obstacles easily. And its length is 10 to 15 m. 
When the branches of the grapevine are too strong roots for food is reduced, thus imposing an annual 
pruning of trees is necessary to prevent excessive elongation. This plant with the scientific name of Vitis 
vinifera belongs to the family of Vitiaceae that contains about 11 genera and more than 600 species. The 
most important genus of this family is the genus Vitis. One of the most important figures in Tajikistan 
Tayefi varieties of grapes that are used as fresh. This plant is a climbing shrub with tendrils opposite some 
of the leaves. The grape fruit is divided into the two classes of seeded and seedless, and may be red, 
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black, yellow, or almost green. Grapes grow best in regions with a maximum temperature of 40 degrees 
centigrade and a minimum temperature of not less than minus 15 degrees centigrade. Tajikistan has a long 
history of growing grapes. Nevertheless, the yield and quality of the fruit produced are not very high. The 
canopy- spread system and the training system are of special importance in improving the quantity and 
quality of fruit produced, and every possible attempt must be made to have most of the leaves of the green 
canopy enjoy the light and heat available in the vineyard(Dokoozlian, 1995) (Murisier, 1993). One of the 
effective factors in receiving sunlight is the planting system and the direction of the spread of the green 
canopy. Physical methods such as training and pruning, or chemical methods like application of growth 
regulators, are used to make changes in plant growth and development. Training refers to techniques and 
methods used for regulating the size, shape, and direction of growth of plants. Pruning or removing parts 
of plants (buds, stems, leaves, flowers, or fruit) is performed, together with training, to give plants a 
certain shape. Not all garden plants need to be pruned but pruning indirectly stimulates flowering and 
fruit bearing and has positive or negative effects on these plants. Effects of various training methods on 
the yield and growth factors of commercial varieties of grapes have been studied in the world. Winter 
pruning is very important and has considerable effects on the percentage sugar content of berries, yield, 
and the number, size, and even the appearance of berries. Therefore, counting the number of buds left in 
winter pruning and comparing it with that of the previous year can substantially help in selecting the 
correct number of buds per stem and the number of stems per plant that, depending on the region and on 
the variety, have to be saved in winter pruning.    
Since fruit buds are formed at different parts of the shrubs in various varieties, spur pruning is used for 
some varieties while cane pruning is performed in others that have their fruit buds on the upper parts of 
the stems (Ahmedullah, 1989)  (Mullins, 1992).It has been reported that, in the Perlette variety, the 
highest yield is obtained in bushes having six buds per stem and, therefore, cane pruning is recommended 
for this variety (Ahmad, 2004). Moreover, it has been recommended to keep five 12-bud stems per plant 
to achieve the highest yield in the variety Himrod grown in the region of Indian Kashmir (Feza Ahmad, 
2008). The variety Thompson Seedless favors light pruning, and the variety Concord heavy pruning 
(Lider, 1973) (Morris, 1985).In an experiment on the effects of pruning intensity on the variety Concord, 
it was revealed that yield increased with an increase in the number of buds per plant (light pruning) but 
the percentage of soluble solids in berries declined and fruit maturity was delayed  (Terence, 2008).  
Regarding the determination of the locations of fruit buds and the correct method of  pruning of some of 
the native cultivars, it has been reported that fruit buds in seeded varieties such as Sahebi, Rishbaba, and 
Hosseini, are mostly located between the second and eighth bud and that their number gradually declines 
from the second bud down the stems. Fruit buds in seedless varieties such as seedless white and red grape 
varieties are often located in the middle part of the stems mostly between the fourth and twelfth buds 
(Jalili-Marandi, 1996). 
In an experiment, it was found that by increasing the number of buds (light pruning) to 105 buds per 
plant, the yield of the variety Soltani reached its maximum of 30.4 tons per hectare (Korkan-Darghloo, 
1996). Furthermore, it was reported that different levels of pruning intensity conspicuously affected fruit 
bearing of shrubs in the variety Sefid Bidaneh (Seedless White), and light pruning caused an increase in 
the number and weight of clusters and reduced the percentage of soluble solids in berries. The levels of 
pruning intensity did not significantly influence the average weight of berries in this cultivar. Therefore, 
considering the environmental conditions of the Orumiyeh region, it was recommended that one-year-old 
canes of the shrubs of the Sefid Bidaneh variety be pruned from the tenth bud (Jalili-Marandi, 1996).In 
the cultivar Askari, increasing the number of buds (up to 12 buds per stem) caused a rise in yield but the 
quality of the berries declined, especially with respect to total soluble solids. In the cultivar Soltani too, 
treatments with eight to 12 buds per stem had significantly higher yields than those with four buds, and 
the percentage soluble solids in their berries declined by cane pruning. (Moeinrad, 2007). 
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Different responses of the raisin grapes variety of Meshkinshahr to various levels of pruning intensity and 
to different numbers of buds per stem have been reported. Ten-bud pruning of this variety resulted in the 
highest yield, and three-bud pruning in the lowest (Pirayesh-Baigbaghi, 2007). Study of the effects of 
pruning on the yield and quality of the varieties Daim Resheh and Khoshnam also showed that they 
respond differently to various levels of pruning intensity and to different numbers of buds per stem. The 
highest yield was obtained in light pruning with six to nine buds left per stem (Karami, 2007). Study of 
the effects of cold on herbaceous stems has shown that they cannot tolerate cold and are damaged at 
temperatures below two degrees (centigrade) (Anonymous, 2004). Temperatures lower than two degrees 
(C) are likely to be experienced in grape growing areas from the end of the first month until the middle of 
the second month of spring. Therefore, increasing the period of dormancy of the shrubs is a practical 
solution for the problem of cold in late spring and will decrease damage inflicted by this cold (Nazemieh, 
1993). In a study conducted in Australia concerning the effects of late pruning on increasing the 
dormancy period in the grape variety Cabernet, it was found that this pruning delays bud burst by up to 15 
days (Carbonneau, 2002). Early winter pruning of shrubs is a factor in breaking bud dormancy earlier and 
in growth of herbaceous stems of grapes at the start of spring, and researchers have demonstrated that this 
practice will cause spring frost.In an experiment carried out with the purpose of studying the effects of 
stem length and date of pruning on cold resistance and on increases or decreases in the number of stems 
in the grape variety Concord, it was found that resistance of buds against winter cold decreased by early 
winter pruning and this method of pruning heavily damaged buds (Winkler, 1974). Studies carried out in 
previous centuries on viticulture led to numerous advances in increasing fruit yield. Progress made in 
basic and applied research has resulted in better understanding of the responses of the grape plant to 
cultural practices and of the effects of these practices on fruit bearing and on improvement in fruit quality, 
especially in the quality of table grapes.    
At present, techniques of increasing the yield and quality of grapes are being more widely employed by 
the day. Correct and reasonable use of sunlight and optimal management of environmental conditions are 
one of the strategies of improving fruit yield and quality. Leaving the correct number of buds and stems 
after winter pruning is one of the most important practices for allowing vines to enjoy sunlight completely 
and correctly. It also reduces application of chemical pesticides; decreases damage to the berries on the 
shrubs, improves fruit yield and quality, increases post- harvest life of fruit, and brings down labor costs.  
It has been reported that correct selection of training and pruning methods increases the size of berries, 
clusters, and percentage sugar content of berries in most grape varieties, such as the Orlando Seedless 
variety. There are many methods of training and pruning grape vines. These methods differ according to 
the varieties planted, the uses made of the berries, the environmental conditions of the related region, and 
even the prevalent economic conditions. In winter pruning, the training system plays a noteworthy role as 
well.  
Studies mentioned above show that selection of the best training system to obtain the suitable numbers of 
buds on stems and the desirable number of stems on the shrubs in the trellis system of growing the variety 
Tayefi can improve the yield and quality of the berries. They also prove the necessity of conducting the 
research presented here. Results of these experiments show the importance of studying responses of other 
grape varieties of Tajikistan. In this research, the correct method of pruning the grape variety Tayefi and 
its response to pruning intensity and the number of buds needed to be kept on each stem in winter pruning 
(before and after winter cold) were studied in the region of Abdul Rahman-e- Jami in the province of 
Khatlon.    
 
 

Materials and Methods 
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This experiment was carried out in the region of Kamsamal (four kilometers southeast of the region of 
Kuibis or Abdul Rahman-e-Jami), with a longitude of 68  and a latitude of 99 °, in the years 
2012-2013 in a vineyard belonging to Mr. Abdolrasool on the grape variety Tayefi established by using 
the high three-wire (three-wire cordon) training system. Before carrying out the pruning treatments, plants 
were selected and labeled that were as similar as possible with respect to age, size, and strength. The 2×3 
factorial form with the base design of randomized complete block was used in which the first treatment 
consisted of three levels of buds per stem (Short = 4, Medium = 8, and Long = 12) and removing the rest 
of the buds so that there were 80, 120, and 160 buds per plant (figure1). 
 

 
 
 
 
 
 
 
 
. 

(Figure1): Three Pruning: 4bud, 8bud, 12 bud 
 

 The second treatment, with five replications, concerned the time of dry pruning: twenty days after leaf 
fall and before winter cold (on November 15, 2012) and after winter cold (on February 17, 2013). The 
experiment was conducted on three rows of nine-year old trees that had been established using the 
Cordon training method. To do this, 30 plants in three identical rows were selected and five of the 15 
plants of the first treatment (pruned before winter cold) were randomly selected and pruned in a way that 
there were four buds left on each stem and about 80 buds on each plant. On the next five plants, dry 
pruning was performed in a way that there were 8 buds on each stem and 120 buds per plant. Finally, 12 
buds on each stem and 160 buds per plant were left after dry pruning the third five plants. When winter 
cold was over, on February 17, 2013, the remaining 15 plants were divided into three five-plant groups 
and the three types of pruning described above were performed on each group. At the end of March, 
Green shoots of the plant (To determine the yield coefficient) and Number of clusters per plant was 
counted. At harvest, Yield per plant, Cluster weight, Average weight of berry and Number of clusters per 
plant was measured. All plant pruned in different methods and all the above- mentioned indices had been 
measured and recorded in the previous year as well to be used as the control and for comparison. To 
measure cluster weight, 50 grape clusters were randomly selected from each treatment and were weighed 
by digital scales to determine the average weight of clusters. The yield coefficient was calculated using 
the following relation: 
 

 
 
The MSTAT-C software was employed for analysis of the variance, comparison of the means was 
performed using Duncan’s test, and the graphs and diagrams were drawn using the Excel software. 
 
Results and Discussion 
 

4Bud 8Bud 12Bud 
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In general, variance analysis of the data related to the yield and yield components of grape Tayefi variety 
showed that different methods of pruning had a significant difference at 1% in terms of type and time in 
the weight and number of clusters per plant, average berry weight, fruiting coefficient, and plant yield 
(Table 2). 

  
Table1: Analisis of variance table of Yield and Yield components. 
 

 Mean Square 
  

Yield per 
plant(Kg) 

yield 
coefficient  

Number of 
clusters per 

plant  

Average 
weight of 
Berry(g)   

Weight of 
Bunches 

(gr) 

Degrees 
of 

Freedom 

Source  

**107.9  **  11948.1  **  41.3  **  28.03 **  110729  1 A Factor  

39.3**  **  7238.9  **  139.5  **  53.6 **  2865.5  2 B Factor  

24.8**  **  45.6  **  55.5  **  0.6 **  2207.7  2 AB  

3.1 68.6   8.8  2.6 311.6  20  Error 

 
Interaction between pruning time × pruning type interaction had also significant difference at 1% 
in terms of all specifications, which showed the impact intensity of each factor and their 
interactions on each other. The mean comparison based on Dunkan Method showed that the 
number of clusters per plant and 50 berries weight did not differ before and after cold, but cluster 
weight and yield reached their peak after cold, unlike the fruiting coefficient. In this study, 
average bunch weight, the average weight of 50 berries and fruiting rate had the lowest value in 
long pruning; however, yield and the number of clusters were attained the highest value in 
pruning. It seemed that increased number of clusters in long pruning had compensated decreased 
cluster weight. The maximum cluster weight was related to 8- bud pruning (medium) (Table 2). 
 
 
Table 2 - Comparison of different effects at different times mean different pruning methods on Yield and 
Yield components of grape Tayefi Duncan test      

Yield per 
plant(Kg) 

yield 
coefficient  

Number of 
clusters per 

plant  

Average 
weight of 
Berry(g)   

Weight of 
Bunches 

(gr) 

Treatment  

BC 9.29 A 110  AB 18.16 AB  26.2 D  513  Before the cold  

A 13.09 BC  70  AB  20.51 B  24.27 A  634  After the cold  

C 8.92 A  119  B  15.33 A  27.8 BC  574  (4 bud)short 

ABC 12.08 B  84  AB  19.97 B  24.6 B  590  (8bud)medium 

AB 12.57 C  66  A  22.71 B  23.3 C  556  (12 bud)long 
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Weight and number of clusters had many similarities before cold pruning. Both had the highest 
value in medium pruning and then this trend declined. This trend was particularly evident in the 
number of clusters, as far as these values were reversed at intersection of 12 bud × before cold. 
Since the number of clusters per plants was in direct proportion to the number of buds left at 
pruning because of the winter cold, consequently the actual number would be reduced. But the 
number of buds on the branches was 12 in after cold pruning (Figure 2). The experiment showed 
also that weight dependence of the cluster to different pruning treatments was less than the 
number of clusters dependence, and this dependence would increase due to the region winter 
cold. As, this difference was more evident due to its greater impact on branches, so more buds 
had frost if the cold increased (Figure 3). 
 
 
 
 
 

(Figure 2): Interaction effects on clusters                    (Figure 3): Interaction effects on clusters  
Number per plant before and after cold                         Weight per plant before and after cold 
 
Fruiting coefficient and average weight of 50 berries were on the contrary with the two traits of 
number and size of cluster in terms of the time of pruning (Figure 3), as its value in before cold 
pruning was more than the value in after cold pruning. The results showed that fruiting 
coefficient and berry weight would be significantly reduced by getting closer to long pruning 
from short pruning. This relationship extended parallel without significant changes in pruning 
time. 

 
 (Figure 4): Interaction effect                     (Figure 5): Interaction effect on  productivity 
coefficients                                                              average weight of 50 Berry 
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It seemed that the smaller berries were affected by the kind of pruning, and the time of pruning, 
whether before or after cold, could not have a negative or positive effect, fruiting coefficient did 
not affect by the time of pruning and remained at approximately 40% and its interaction was 
almost negligible due to the neutralizing effect of numerator and denominator of fraction.  
 
 

 
(Figure 6): Interaction effect on yield 

 
In total, the plant yield after cold was higher than before cold, so 8- bud pruning was the best kind of 
pruning (Figure 6). The research showed also that although 4- and 8- bud pruning had the highest yield, 
12-bud pruning yield was approximately equal before and after cold. It showed that if the number of buds 
per plant had increased after a certain amount (long pruning condition), clusters and berries weight 
reduced but the number of clusters increased. It differed a bit in before cold treatment. The number of 
buds reduced actually due to the frostbite of some of the buds on branch tip and we could see that there 
was almost no difference in the yield in 12-bud pruning between the two treatments of before and after 
cold.  
 
 
 
Conclusion: 
 
 The results of present study showed also that yield was mostly affected by the weight and number of 
clusters than the size of the berries. The grape had the best yield in average and after cold pruning. 
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