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ABSTRACT 
 

A two year trial was conducted during 2013-2014 and 2014-2015 experimental seasons in a private 
vineyard at El-Nubaria, Behaira Governorate, Egypt, to evaluate the effect of different cane bud load (8, 10 
and 12 buds/cane) on vegetative growth, yield and quality of "Superior" grapevines. There were 
insignificant differences among the investigated treatments in relation to shoot length and number of 
leaves/shoot whereas, 8 buds/cane treatment was the superior treatment in enhancing shoot diameter and 
leaf area as compared with the other two investigated treatments during both seasons of study. Moreover, 
the highest yield and number of clusters/vine were achieved with the highest load of buds/cane (12 
buds/cane) while, the greatest clusters weight was recorded by 8 buds/cane treatment. In addition, 8 
buds/cane treatment produced the highest value of 100 berries weight and volume with the greatest total 
soluble solids content (%) and T.S.S/Acidity and lowest total acidity content. 
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Introduction 
 

Grape is considering one of the most important fruit crops all over the world. Botanically grape 
belongs to the genus Vitis, under the family Vitaceae, which includes more than 60 genera. Many 
cultivars of Vitis vinifera L. have been commercialized over the past several centuries such as seedless 
cv. group.  

World cultivated area about 7.5 million ha. produced about 67 m. tones (FAO, 2015). According 
to the FAO, 75.866 square kilometers of the world land are dedicated to grapes. Approximately 71% 
of world grape production is used for wine, 27% as fresh fruit and 2% as dried fruits. The area 
dedicated to vineyard is raising about 2% yearly. Moreover, it is considered to be the second most 
important fruit crop after citrus in Egypt as its acreage, production and exportation. The harvest area 
estimated by 154369 faddans produced 1.32 million tons according to Egyptian Ministry of 
Agriculture Statistics (2011). Egypt ranks in the thirty second position worldwide (FAO, 2011). 

The production of grapes in Egypt increased as a new varieties became known and culture 
practices, post-harvest handling as well as a new marketing methods utilized in the new reclaimed 
areas in the Egyptian deserts particularly the early ripening cultivars such as "Flame seedless", 
"Superior" and "Early Superior". 

Pruning is the most important cultural practice in the management of grapevine to sustain 
production and productivity. Pruning methods have been developed to balance fruit productivity, 
vegetative growth and attain maximum yield without reducing vine vigour. An increase in the severity 
of pruning will increase the vigour of individual shoot at the expense of total growth and crop 
(Weaver, 1976 and Celik et al., 1998). Pruning the vines for optimum cropping according to the 
vigour is the most reliable method to maintain balance between growth and production. The vine 
should carry moderate number of canes in order to maintain the uniform vigour throughout its life 
span. So, canopy, vigour and productivity can be balanced through pruning levels. Eynard and Gay 
(1992) suggested that equilibrium of crop load versus vegetative development is important for 
production of quality fruits. Hence, it was felt necessary to study the effect of different pruning 
severities of any grape cultivars for their performance in newer climatic conditions. 

Hence, the main target of this study was to evaluate the effect of different cane bud load on 
vegetative growth, yield and quality of "Superior" grapevines to determine the appropriate number of 
buds/cane which can be recommended for pruning system. 
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Materials and Methods 
 
This study was carried out during two consecutive 2013-2014 and 2014-2015 experimental 

seasons in a private vineyard at El-Nubaria, Behaira Governorate, Egypt on "Superior" grapevines 
cultivar.  Vines were grafted on freedom rootstock, grown in a sandy soil under drip irrigation 
systems and planted at (2.0 x 3.0) meters apart.  

Grapevines cv. "Superior" aged 5 years old, 27 vines uniform in their growth vigour were selected 
as possible. All the selected vines were nearly subjected to the same horticulture practices adopted in 
the farm (irrigation, fertilization and diseases control). Vines were trained by Y system and subjected 
to the three tested pruning levels (8, 10 and 12 buds/cane) in the last week of December during both 
seasons of study.  

The randomized complete block design with 3 replications was used, whereas each replicate was 
represented by three vines.  

The vines of study were subjected to the following estimation: 
 
1- Vegetative growth: 

 
Ten now emerging shoots were selected and labeled per vine, just after growth commencement of 

each season, to be measured at growth cessation in the 4th week of August, the ultimate shoot length 
(gained growth), basal shoot diameter, number of leaves/shoot and the average leaf area of the 5th, 6th 
and 7th basal leaves were measured using planimeter.  
 
2- Yield per vine: 

 
Average number of clusters and yield per vine expressed as clusters weight in kilogram were 

determined at harvesting time on the 1st of June during the both seasons of study. 
 
3. Fruit quality (physical and chemical characteristics of berries): 

 
Three clusters from each replicate were randomly sampled and picked at harvesting time and then 

transfer to the laboratory for determining both fruit physical and chemical properties as follows: 
 
3.1- Physical characteristics: 

 
a- Number of berries/cluster. 
b- Weight of 100 berries (g) 
c- Volume of 100 berries (cm3) 

 
3.2. Fruit chemical characteristics: 

 
Samples of 100 berries from each replicate were collected at random to determine an average of: - 

 
3.2.a. Fruit total soluble solids (TSS): 

Total soluble solids of berry juice were measured using a hand refractometer, according to 
AOAC, (1985). The total soluble solids were expressed as a percent. 
 
3.2.b. Fruit titratable acidity: 
 

Fruit juice samples (5 ml) were used and titrated with 0.1 N sodium hydroxide in the presence of 
phenolphthalein as an indicator, according to method described in A.O.A.C (1985). The titratable 
acidity was expressed as grams of tartaric acid per 100 ml of berries juice. 
 
3.2.c. TSS/acid ratio in berry juice: 

 
TSS/acid ratio in berry juice was calculated by dividing TSS% over acidity%.  
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- Statistical analysis of the date: 
 
All obtained data in both seasons of the present investigation were objected to analysis of 

variance and significant differences among means were determined according to the method described 
by Snedecor and Cochran, (1972). In addition, significant difference among means were distinguished 
according to the Duncan multiple range test (Duncan, 1955) at 5% level, where capital letters were 
used for differentiating the values of the pruning level treatments (number of buds/cane) on 
"Superior" grapevines. 
 
Results and Discussion 

 
1. Effect of bud load/cane (No. of buds/cane) of Superior grapevines on vegetative growth vigour: 
The data on Table (1) show the vegetative growth measurements expressed as shoot length (cm), shoot 

diameter (cm), number of leaves/shoot and leaf area (cm2) in response to those bud load/cane (8, 10 and 
12) for superior grapes during 2013 – 2014 and 2014 – 2015 seasons. 

 
1.a. Shoot length (cm): 

 
Data in Table (1) clearly show that there were insignificant differences among the investigated 

treatments in relation to shoot length, during both seasons of study.  
 
Table 1: Effect of bud load/cane treatments on shoot length (cm), shoot diameter (cm), number of leaves/shoot 

and leaf area (cm2) of “Superior” grapevines cv. 
Leaf area (cm2) No. of leaves/Shoot Shoot diameter (cm) Shoot length (cm)  

No. of 
buds/cane 

Second 
Season 

First 
Season 

Second 
Season 

First 
Season 

Second 
Season 

First 
Season 

Second 
Season 

First 
Season 

117.8A 104.1A 24A 23A 1.53A 1.53A 146A 141A 8 buds/cane 
86.7B 82.10B 24A 22A 1.43B 1.47B 145A 140A 10 buds/cane 
69.67C 61.13C 24A 22A 1.40B 1.43B 145A 140A 12 buds/cane 

Means within the same column followed by the same letter (s) were insignificantly affected using Duncan 
Multiple Range test at the probability of 5%. 

 

1.b. Shoot diameter (cm): 
 
With respect to the effect of number of buds/cane on shoot diameter, data obtained in Table (1) show 

that 8 buds/cane treatment was the superior treatment in this respect as it enhanced shoot diameter as 
compared with the other two investigated treatments, such both treatments came in the second rank in this 
concern during 2013 – 2014 and 2014 – 2015 seasons. 

Thus, it could be postulated that the growth reduction due to bud load treatments was directly 
correlated to the number of buds left after pruning. In other words increasing the bud load/vine 
decreased the current season, shoot length and this may be attributed to the competition between the 
shoots in the treatments of high bud loads. The findings of Abd El-Baki (2003) showed that there was 
a gradual increase in shoot length of both "King Ruby" and "Thompson seedless" all along the 
growing seasons. However, "King Ruby" vines produced the longest shoots under the level of 12 
buds/vine followed by 18 and 24 buds/vine, while the shortest ones were noticed in case of 30 
buds/vine. In addition, bud load at 72 buds/vine produced the longest shoots of "Thompson seedless" 
vines, while the shortest ones were resulted from the heaviest bud load treatments (108 and 96 
buds/vine in the 1st and 2nd seasons successively). Meanwhile, it was highlight that the total number of 
shoots per vine and number of fertile shoots increased concurrently with the increase of buds/vine, so 
that were established the positive correlations for the four tested varieties (Calugar et al., 2010). Also, 
Almanza-Merchan et al. (2014) recorded that pruning is used to limit the number and length of 
branches, generating a suitable balance between plant vigor and production. 
 
1.c. No. of leaves/shoot: 

Data presented in Table (1) demonstrate that number of leaves/shoot was not significantly affected by 
the different investigated treatments in both seasons. 
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1.d. Leaf area (cm2): 
 
Regarding the effect of number of buds/cane on leaf area, statistical analysis illustrates that 8 

buds/cane treatment approved to be the most effective treatment for increasing leaf area in superior grapes 
cv. followed in a descending order by 10 buds/cane and 12 buds/cane, respectively during 2013 – 2014 and 
2014 – 2015 seasons.  

These results as a general trend are in agreement with the conclusion given by Shinde and Rane 
(1979), since they mentioned that leaf number/plant was highest on the most heavily pruned plants. 
On the other hand, Nikov and Pondev (1981) reported that increasing bud load from 26 to 62 
buds/plant increased the number of leaves and decreased leaf size and total leaf area. Also, Koruza 
(1986) reported that a heavier bud load increased leaf area compared with a lighter one.  

In this regard, Sabbatini et al. (2015) mentioned that as number of nodes retained increased, vine 
size and leaf area. 
 
2. Effect of bud load/cane on yield and fruit quality: 
 
2.a. Yield: 
 
2.a.1. No. of clusters/vine: 

 
It is clear from the obtained data in Table (2), that the highest number of clusters/vine was achieved 

with the highest load of buds/cane (12 buds/cane) as it maximized the investigated parameter as compared 
with the other two studied treatments. The treatment of 10 buds/cane occupied the second rank during the 
study, however the treatment of 8 buds/cane recorded the lowest number of clusters/vine in both seasons. 
 
Table 2: Effect of bud load/cane treatments on average yield/vine (kg), number of cluster/vine and cluster 

weight (g) of “Superior” grapevines cv. 

Average yield/vine (kg) Cluster Weight (g) No. of cluster/vine 
 
No. of buds/cane Second 

Season 
First 
Season 

Second 
Season 

First 
Season 

Second 
Season 

First 
Season 

18.500B 16.905C 740A 735A 25C 23C 8 buds/cane 
17.420C 15.600B 670B 650B 26B 24B 10 buds/cane 
19.500A 17.199A 650C 637B 30A 27A 12 buds/cane 

Means within the same column followed by the same letter (s) were insignificantly affected using Duncan 
Multiple Range test at the probability of 5%. 

 
The obtained results of bud load/cane (number of buds/cane) effects on number of clusters are in 

agreement with the findings of Rizk et al. (1994) on "Thompson Seedless" grape cv and Abd El-Wahab 
(1997) on "King Ruby" cv. They found that number of bunches was increased by increasing cane 
length or bud load/cane.  

Singh et al. (2014) showed that the significantly higher number of bunches per fruitful bud (2.23 
at 4th node) were observed in pruning done at 4-bud level. Also, Fawzi et al. (2015) and Hamid et al. 
(2015) revealed that increasing of bud load/vine increased number of cluster/vine. 
 
2.a.2. Cluster weight (g): 

 
Concerning the effect of number of buds/cane on cluster weight, data in Table (2) revealed that the 

highest clusters weight was recorded in Superior grapevine which had 8 buds/cane treatment followed by 
10 and 12 buds/cane during 2013 – 2014 and 2014 – 2015 seasons with non-significant differences 
between 10 and 12 buds/cane treatments in the first season. 

In this connection, several investigators indicated that, increasing bud load reduce mean cluster 
weight and volume (Aly, 2001; Abd El-Baki, 2003; El-Sese, 2004 and Fawzi et al., 2015). While, 
others observed that increasing the number of buds per vine increased the weight of clusters (Hussain 
and El-Dujaili, 1990; Ibrahim et al., 1996; Abd Elghany, 2006 and Sabbatini et al., 2015).  
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Furthermore, few studies recorded that bunch weight did not differ significantly with various pruning 
levels (Abd El-Wahab, 1997 and Singh et al., 2014).  
 
2.a.3. Average yield/vine (kg): 

 
Data obtained from Table (2) declared that the load of 12 buds/cane produced the highest significant 

average yield per vine in both seasons. The treatment of 8 buds/cane came in the second class during the 
study, however the treatment of 10 buds/cane recorded the lowest average yield/vine in both 2013 – 2014 
and 2014 – 2015 seasons. 

The present findings, one in line with those reported by Hussain and El-Dujaili (1990) and Rizk et 
al. (1994), since they mentioned that total yields per vine increased with raising bud load. 

On the opposite, Fawzi et al. (2015) showed that increasing of bud load/vine increased number of 
bunches but decreased yield/vine. While, Anderson and Sims (1991) stated that the total yield of was 
not affected by treatments of bearing unit length or pruning severity. In addition, Ansam (2002) found 
that, there were insignificant differences between all treatments, in the average yield/vine of 
"Superior" cultivar. Also, Abd El-Wahab (2006) found that all bearing unit lengths were not effective 
in average yield/vine of "King Ruby" grapevine. 

Generally, there is a correlation between cluster number and cluster weight however, increasing 
the bearing unit length increased the cluster number, but decreased the cluster weight.  
 
2.b. Effect of bud load/cane on fruit quality: 
 
2.b.1. Physical characteristics: 
 
2.1.a. No. of berries/cluster: 

 
Evaluating the effect of pruning (buds load) treatments on number of berries/cluster, it is obvious from 

Table (3) that 12 buds/cane scored the highest number of berries/cluster, while the pruning treatment of 8 
and 10 buds/cane came in the second rank in this respect. Such trend was true during both seasons of 
study.  
 
Table 3: Effect of bud load/cane treatments on number of berries/cluster and weight and volume of 100 berries 

of “Superior” grapevines cv. 
Volume of 100 berries 

(cm3) 
Weight of 100berries (g) No. of berries/ Cluster 

 
No. of buds/cane Second 

Season 
First 

Season 
Second 
Season 

First 
Season 

Second 
Season 

First 
Season 

600A 580A 650A 643A 87B 79B 8 buds/cane 
580B 570A 630B 619B 88B 84AB 10 buds/cane 
560C 555B 600C 588C 98A 92A 12 buds/cane 

Means within the same column followed by the same letter (s) were insignificantly affected using Duncan 
Multiple Range test at the probability of 5%. 

 

Such results appeared to agree with those obtained by El-Baz et al. (2002). They found that 
number of berries per cluster was, in general, lower than the other seedless cultivars; range between 
98-100 berries per cluster being recorded. In addition, the same author mentioned that, no apparent 
effect on number of berries/cluster by pruning severity. Yet, vines pruned to 10 bearing units with 12 
nodes gave higher number of berries/cluster. Abd El-Baki (2003) reported that bud load at 30 
buds/vine of King Ruby as well as 72 buds and 96 buds/vine of Thompson seedless was prune to 
produce better number of berries/cluster.  

 
2.1.b. Weight of 100 berries (g): 

 
Focusing on the effect of buds load treatments on weight of 100 berries, data in Table (3) show 

that weight of 100 berries was increased with decreasing the number of buds/cane treatments. In this 
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respect, 8 buds/cane treatment produced the heaviest berry weight, descending followed by 10 and 12 
buds/cane treatments respectively, during both seasons of study. 
 
2.1.c. Volume of 100 berries (cm3): 

 
It is obvious from Table (3) that the highest value of 100 berries volume was gained by the load 

of 8 buds/cane treatment. The reverse was true as the lowest value of 100 berries volume was scored 
by 12 bud/cane treatment, while 10 buds/cane treatment was in between in this concern with non-
significant differences between 8 and 10 buds/cane treatments in the first season only. 

The same findings were obtained by El-Sese (2004) and Fawzi et al. (2015) as they indicated that 
increasing bud load significantly decreased berry weight. Nevertheless, Singhort et al. (1978) found 
that increasing the bearing unit length increased the weight of cluster. In this respect, Ibrahim et al. 
(1996) found that increasing in bearing unit length from 6 to 12 buds/bearing unit resulted in an 
increasing in berry weight on "Deiss Anz" cv. In addition, Ansam (2002) found that bearing unit 
length of 8, 10 and 12 buds/bearing unit has positive effect on the physical properties of berries as it 
increased the weight and size of berry of "Superior" grapevine. Also, Sabbatini et al. (2015) 
mentioned that as number of nodes retained increased, berry weight of 'Niagara' grapevines increased. 

Also, many researches of Hussain and El-Dujaili, (1990) and Abd El-Baki (2003), reported that 
light pruning reduced berry size.  
 
2.2. Chemical characteristics: 
 
2.2.a. Total soluble solids percentage (TSS): 

 
Data presented in Table (4) indicate that total soluble solids content (%) of Superior berries 

showed that the highest value of such parameter was achieved with the lowest bud load/cane (8 
buds/cane), meanwhile the other two investigated treatments (10, 12 buds/cane) came later in this 
respect. 
 
Table 4: Effect of bud load/cane treatments on total soluble solids (TSS %), total acidity (%) and T.S.S/acidity 

of berries of “Superior” grapevines cv. 
TSS/acidity Acidity (%) TSS (%) 

 
No. of buds/cane 

Second 
Season 

First 
Season 

Second 
Season 

First 
Season 

Second 
Season 

First 
Season 

25.71A 22.09A 0.70B 0.80A 18.00A 17.67A 8 buds/cane 
21.69B 19.92B 0.83A 0.87A 18.00A 17.33AB 10 buds/cane 
21.66B 20.48B 0.80A 0.83A 17.33B 17.00B 12 buds/cane 

Means within the same column followed by the same letter (s) were insignificantly affected using Duncan 
Multiple Range test at the probability of 5%. 

 
Generally, these results are in parallel with those Ibrahim et al. (1996) and Sehrawat et al. (1998). 

They found that, increasing number of buds on vine was decreasing total soluble solids in the berries. 
Also, El-Sese (2004) stated that TSS% decreased with increasing the yield where they reached their 
lowest values when higher number of buds was left on Red Roomy vine. Finally, Fawzi et al. (2015) 
mentioned that increasing bud load on superior grapevine significantly decreased T.S.S. %. 

On the contrary, the present results were in disagreement with those mentioned by Dhillon (2004), 
Almanza-Merchan et al. (2014) and Sabbatini et al. (2015) stated that long pruning type presented the 
highest values of TSS%. Beside, Rizk et al. (1994), Abd El-Wahab (1997) and Martinez and Sancha 
(1999) recorded that total soluble solids of grape berries was not affected by treatments of bearing 
unit length. In this trend, Ansam (2002) and Cangi and Klc (2011) found that bud loading had no 
effect on total soluble solids. 

 
2.2.b. Total acidity content: 
 

It is quite clear from data presented in table (4) that all tested treatments exerted statistically 
similar effect on total acidity content as percentage except 8 buds/cane treatment in the second season 
which statistically reflected a reverse effect. 
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The studies of Ansam (2002); Abd El-Baki (2003) and Rahmani et al. (2015) mentioned that 
titratable acidity has slightly changed with no remarkable differences between bearing unit length 
treatments. However, increasing bud load/vine increased juice acidity (Rizk, 1996; Fawzi et al., 
2015).  
 
2.2.c. TSS/Acidity: 

 
Concerning the effect of buds load /cane treatments, Table (4) illustrates that out of the three 

studied treatments 8 buds/cane treatment scored statistically the highest value of total soluble 
solids/acidity in comparison with the other two treatments such two treatments were equal in their 
impact on the investigated parameter and hence came after, during both seasons of study. 

The taste of grapes berries from the ratio between soluble solids content and total titrable acidity 
and this ratio is considered an important factor for quality standardization especially for export. 

In this connection, El-Baz et al. (2002), El-Sese (2004) and Fawzi et al. (2015) stated that 
TSS/acid ratio decreased with higher number of buds was left on several cultivars of grapevines. 

This results are contrary with those found by Al-Ashkar (2000), Ali et al. (2000) Abd El-Baki 
(2003) reported that, TSS/acid ratio was slightly changed with no remarkable differences between 
bearing unit length treatments. 
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