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ABSTRACT 
 

The current investigation was carried out at  the Rift Valley area of Ethiopia, with the objective of to assess the 

effect of Gibberellic acid (GA3), leaf base thinning and canopy hedging on quality and yield traits of Thompson Seedless 

grapevine. The experiment includes ten treatments developed via factorial combination of five level of GA3 rate and 

two level of canopy management. The treatments were laid out in randomized complete block design with three 

replications.GA3 was sprayed when the cluster length 8-10cm before flowering and after fruit setting by splitting the 

proposed rate and hedging and leaf base thinning was done at the height of 45% length of shoots from the arm after 

flowering and the second was done by removing lateral growth one month after the first hedging. Mean separation was 

made using the LSD test at 5% level of probability. ANOVA showed that application of GA3 significantly increased 

berry length, berry diameter and berry weight and hedging and leaf base thinning also affect berry length. Total and 

normal number of berry per cluster was significantly affected by GA3 application. Hedging and leaf base thinning 

treatment only affect total number of berry per cluster. The highest yield (19.83kg vine-1) were recorded by the 

application of 90 mg GA3/cluster which had about 241.53% yield advantage over control.GA3 application influenced 

TSS content of the berry and pH was affected by main factors. Finally, 90 mg GA3/cluster without canopy management 

showed better economic return. 
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INTRODUCTION 

 

The grapevines belong to the family Vitaceae, which are 

mostly woody, tree-climbing vines, though a few have a 

shrubby growth habit. They are characterized by tendrils 

and inflorescences opposite the leaves (Creasy and Creasy, 

2009). It is an important fruit crop of tropical and 

subtropical regions (Shikhamany, 2001). 

The quality of table grape berries is the prime 

consideration in both domestic and export markets. The 

basic characteristic of modern table grape production is 

equal size of cluster, equal size and shape of the berries, 

uniform color of all the berries in the cluster and higher 

resistance to transportation shock and seedlessness. The 

seedless cultivars are characterized with small berries and 

their small size causes problem for commercialization, 

though they require management for improvement of their 

size. To meet market requirement regarding table grape 

bunch size, berry size, colour, flavor, texture and firmness 

viticultural practice include the use of plant growth 

regulators (PGRs) and canopy management had practical 

importance (Roller, 2013). 

Gibberellic acid (GA3) is used to increase berry size of 

seedless table/raisin grape cultivars (Weaver, 1976) and 

canopy management is critical to expose fruit clusters to 

sunlight and air flow and it is a potential alteration of yield, 

°Brix, pH, and titratable acidity (Amanda et al., 2013). At 

Rift Valley area of Ethiopia, there is production of table 

grape. The producers produce and supply to the local 

market with high price but with very low-quality fruits. 

There are also organizations and individuals interested to 

engage in the industry as the demand for table grapes is 

very high due to urbanization, nutritional value of the crop, 

economic change of the individuals, religious purpose, 

need of fresh fruit and globalization.  

Even though agro-climatic conditions and soil types 

of Ethiopia are suitable for table grape production there is 

lack of appropriate technology such as adaptable 

varieties, cultural practices, and use of plant growth 

regulators to increase the yield and quality of table grapes. 
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Even if Thompson Seedless is a multipurpose cultivar, it 
suffers from major problems such as small berry size, small 
bunch size which are the basis for quality parameters for 
table grapes in international market and lower yield as 
compared to seeded cultivars. Among the various practices 
in use, application of plant growth regulators and canopy 
management are the most important factors for quality 
table grape production (Harindra, 2015). Among the 
various viticultural practice used in table grape production 
the use of gibberellic acid (GA3) and hedging and leaf base 
thinning has been extensively common to increase the 
berry size, berry weight, cluster size, cluster weight and 
yield of seedless grape varieties in different part of the world 
(Dimovska et al., 2011). Considering the above problems 
and the positive effect of gibberellins (GA3) and canopy 
management on cluster characteristics, yield and berry 
quality of Thompson seedless, the study was undertaken to 
assess the effect of Gibberellic acid (GA3), leaf base thinning 
and canopy hedging on quality, yield and yield related traits 
of Thompson seedless grapevine(Vitis vinifera L.). 
 

MATERIALS AND METHODS 

 

Description of the Experimental Site: The experiment was 
conducted at Upper Awash Winery Agro industry 
Enterprise, which is located about 165 km east of Addis 
Ababa at 8°37ꞌ34ꞌꞌ latitude and 39°43ꞌ23ꞌꞌE longitude in the 
Rift Valley at an altitude of 1164 masl. It receives about 500 
mm annual rainfall, with mean maximum and minimum 
temperature of 36°C and 17°C, respectively (UAAIE, 1998). 
 

Description of Experimental Material: The experiment 
was undertaken using Thompson Seedless (V. vinifera L.) 
grape cultivar. It is a well-known cultivar for both table and 
raisin making worldwide while it was registered in the 
country as raisin cultivar. It is a seedless variety with good 
colour, taste and ease of drying as a raisin cultivar. It is a 
mid-season and uniform ripening cultivar and produces 
white, small to medium and oval shape seedless berries. It 
has a soft skin and a firm juicy pulp with the pleasant 
flavor. The berries are yellowish green to golden yellow 
when fully ripe. The vine-yard established before 12 years 
for experimental purpose and it was planted at spacing of 
2.5 m between rows and 2 m between vines and trained 
using bilateral cordon training system. Ten uniform vines 
per replication were selected from the existing vines of 
Thompson Seedless cultivar. The selected vines were 
tagged and a single vine was used as a treatment unit. 
 

Treatments and experimental design: The experiment 
comprised of two factors with five levels of GA3 (0, 30, 60, 
90 and 120 mg/cluster) and two level of canopy 
management [hedging and leaf base thinning (HLBT) and 
no hedging and no leaf base thinning (NHLBT)]. The 
factorial combinations were laid in randomized complete 
block design with three replications. 
 

Experimental procedures: ten uniform vines of 
Thompson Seedless cultivar with good stand and uniform 
were selected and tagged from each replication and a single 
vine was used as a treatment unit. The ten treatment 
combinations were randomly allocated to the treatment unit 
per replication and all agronomic practices were taken 
uniformly following cultural practices of vineyards. After 

cluster setting, the number of clusters on each vine 
(treatment) were counted and the amount of GA3 required 
were calculated depending on the number of clusters and 
rate of proposed GA3 according to their respective 
treatments. GA3 stock solution was prepared by adding 
enough 95% EtOH to dissolve the GA3 for each treatment. 
The amount of solution for each treatment were prepared 
and added to graduated hand sprayer; finally, the prepared 
stock solutions were sprayed thoroughly on each cluster 
two times by splitting the proposed rate according to their 
respective treatment and the control vines were sprayed 
with pure water. The first canopy hedging treatment was 
done at the height of 45% length of shoots from the arm 
after flowering and the second canopy hedging treatment 
was done by removing lateral growth one month after the 
first hedging. The first 2-3 leaves around the cluster was 
removed after full fruit set for the first leaf base thinning 
treatment and the second was at the onset of véraison. 
 

RESULTS AND DISCUSSION 

 

Berry length (mm): Main effects of GA3 application rate 
and canopy management were found to be statistically 
significant (P<0.01), however, the interaction effects of the 
two factors were not significantly affect berry length. The 
longest berry length 20.63 mm was recorded by the 
application of 120 mg GA3 cluster-1; however, the value did 
not vary significantly from berry length of all fruits that 
received 60 and 90 mg GA3 cluster -1. The berry length 
increments due to GA3 rates of 60 - 120 mg GA3 cluster-1 
were 18 -26% more than-berries from the control vine 
(Table 1). The result support the idea of exogenous 
application of GA3 after fruit set have the effect of cell 
division and expansion on seedless grape berries for 
seedless cultivars and consequently increased berry length. 
The finding was in line with that of Kaplan et al. (2017) 
who observed that increasing concentration and number of 
application of GA3 significantly increased berry length 
from 17 mm (control) to 21.4 mm, Kumar and Sharma 
(2016) found the highest berry length (24.3 mm) with 40 
ppm GA3 applied at pre-bloom stage and 30 ppm GA3 
along with 10 ppm Benzil Adenine (BA) at berry set 
compared to 18.8mm (untreated), Koukourikou et al. 
(2015) also reported repeated application of GA3 on 
Thompson Seedless increase the length of berry from 0.4 
mm to 0.7 mm, Dokoozlian et al. (2001) reported GA3 
applications increased berry weight and length with 
Crimson Seedless ’ table grapes. 

In case of canopy management treatment, longer 
berries were recorded from hedging and leaf base thinning 
treatment (HLBT). 6% more fruit length was recorded due 
to HLBT compared to untreated controls (Table 1). The 
difference due to hedging and leaf base thinning treatment 
might be due to the fact that trimming of shoots removes 
growing tips and younger leaves that were important sink 
for metabolites and this can divert the metabolites to the 
growing berries and thus positively affected berry size. 
Similar results were also reported by Abd El-razek et al. 
(2010, Vasconcelos and Castagnoli (2000). 

 
Berry diameter (mm): the two-way interaction effect 
of GA3 rate and canopy management was found 
statistically significant (P<0.05). The widest berry size was 
14.7 mm  with  the  application of 120 mg GA3 cluster -1 in  
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Table 1: Main effect of GA3 rate and canopy management on 

berry characteristic of Thompson Seedless grapevine 

Treatments Berry length(mm) Berry weight (g) 

GA3 (mg) 

120 20.63a 3.080a 

90 20.31a 3.168a 

60 19.32ab 2.867ab 

30 18.14b 2.425bc 

0 16.39c 2.102c 

Means 18.96 2.73 

LSD (P<0.05) 1.508 0.5195 

Hedging   

HLBT 19.52a 2.911a 

NHLBT 18.40b 2.545b 

Means 18.96 2.728 

LSD(P<0.05) 0.954 0.3285 

CV (%) 6.6 15.7 

Means with the same letter with in the same column are not 

significantly different at P = 0.05 level of probability following 

LSD test, GA3 = gibberellic acid, HLBT = hedging and leaf base 

thinning, NHLBT = no hedging and leaf base thinning 
 

combination with no hedging and leaf base thinning 

(NHLBT) which was about 31.7% more than berry 

diameter from control vines, however, the highest value 

didn’t vary statistically from berry diameters recorded with 

application of 60, 90 and 120 mg GA3 cluster -1 with or 

without canopy management treatments (Table 4). This 

result could be justified by the fact that application of GA3 

after blooming or fruit set on seedless grapes increases cell 

division and expansion which results in increment of berry 

diameter (Nampila et al., 2010). The result is in accordance 

with previous reports by Kaplan et al. (2017) who found 

that repeated application of GA3 and increasing the rate of 

GA3 increase the diameter of berry by 16.77%. Kumar and 

Sharma (2016) also reported the use of GA3 at the rate of 

30 ppm GA3 applied at pre-bloom stage and 30 ppm GA3 

along with 10 ppm BA at berry set stage improved the berry 

diameter from 13.7 mm to 19 mm. 

 

Berry weight (g): The study exhibited that there was 

significant difference in average berry weight of Thompson 

Seedless grapevines due to the main effects of GA3 and 

hedging and leaf base thinning treatments. GA3 rates of ≥ 

60 mg cluster -1 significantly increased average berry 

weight by 36.4% to 50.7% compared to 2.10 g berry weight 

recorded in the control. The increase in berry weight might 

be due to significant increase in berry size which had highly 

significant correlation at the probability level of P<0.001. 

Moreover, proper nutritional supply to the developing 

berries associated with photosynthetic capacity and 

translocation of photo assimilates to the berries with the 

application of GA3 and water accumulation may have 

direct impact on final weight of average berry mass. Kaplan 

et al. (2017) found 73.68% berry weight advantage on 

‘Einset Seedless’ grapevine cultivar by the application of 

300 mg L-1 GA3 (3.3 g) compared to control. Vyver (2016) 

reported dipping of cluster in GA3 and thinning of berries 

at 100% fruit set increase the mass of berry from 3.62 g to 

5.76 g on prime grapevines. Similarly, Koukourikou et al. 

(2015) cited that application of GA3 increased weight of 

berries from 1.4 g (control) to 2.9 g (30 mg) on Thompson 

Seedless. About 8.4% berry weight increment was obtained 

in vines that received hedging and leaf base thinning 

treatment as compared with the untreated control. The 

increase in average berry weight might be due to decrease 

in competition for assimilate by hedging growing shoots 

and removal of older leaves (Parker et al., 2016). 

 
Total and normal number of berries per cluster 

(TNBPC): The total number of berries per cluster was 

significantly increased by all GA3 rates. There were two-
way interaction effects on the total number of berries per 
cluster. The number of normal berries per cluster were 
significantly increased by applied GA3 rate (P<0.01).  

Application of 120 mg GA3 cluster-1 with hedging and 

leaf base thinning recorded the highest total number of 
berries per cluster (290.6), which was about 74.85% more 
than those from the control vine (Table 4). Hedging and 
leaf base thinning in combination with 30 and 60 mg GA3 

cluster-1 also produced statistically comparable total 
number of berries to the highest value recorded at 120 mg 
GA3 cluster -1. On the other hand, GA3 rate of 90 mg cluster 
-1 in non-treated than hedged and leaf-thinned vines. 

Regarding the number of normal berries per cluster, all 
rates of GA3 equally recorded improvement by about 23-
56.6%. The increment in berry number due to application 
of GA3 before blooming might be as a result of stretching 
effect of GA3 and thus increasing bud fertility, consequently, 

increasing the number of berry set. In agreement with the 
current result, Dimovska et al. (2011) reported that using 20 
mg GA3 increased the number of fertilized berries by 19% 
over the control. Nicolaescu et al. (2009) reported increasing 

GA3 rate from 25-100 ppm increased the number of normal 
berries from 19-133% range of Codreanca (Black Magic) 
variety. Translocation of photo assimilates to growing 
berries due to leaf base thinning and hedging might help in 

preventing berry shattering problem due to decreasing 
sinkers between growing berries, active shoot tips and 
leaves around cluster. Lohitnavy et al. (2010) also reported 
that trimming from the start of flowering until cap fall was 
complete increased fruit set and subsequent yield via 

assimilate redirection to the growing fruitlets. Use of GA3 

and canopy management did not bring any statistical 
difference on percentage of shot berries. 

 

Cluster breadth (CB): Analysis of variance showed that 
combined application of GA3 rate and canopy management 
didn’t show statistically significant difference (P>0.05) as 
compared to the control. However, the main effects of each 
factor altered cluster breadth significantly. Application of 

120 and 90 mg GA3 cluster-1 recorded wider clusters (11.87 
cm and 11.17 cm, respectively) compared to the check, 
which had about 54% less cluster breadth (Table 3). The 
increasing of cluster breadth with application of GA3 before 

blooming to seedless grape might be due to cell division 
and multiplication effect which promotes the elongation 
and expansion of the rachis to provide larger frame work 
for the grape cluster which finally resulted in increment of 

cluster breadth. The berry breadth had positive correlation 
with berry length and diameter. Kumar and Sharma (2016) 
reported that application of GA3 at the rate of 40 ppm at 
pre-blooming and again 30 ppm at berry set stage 24% 
increment in bunch breadth as compared to control. 

Similarly, hedging and leaf base thinning significantly 
increased cluster breadth where 11.7% cluster breadth 
increments were recorded as compared to no hedging and 
leaf base thinning treatment (Table 3). This could be due to 

removal  of  old  leaves  around the cluster and trimming of  
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Table 2: Main effect of GA3 rate and canopy management on number of berries per cluster of Thompson Seedless grapevine. 

Treatments Normal berry per cluster Shot berry per cluster % of shot berry 

GA3 (mg) 

120 245.9a 19.2 6.76 

90 229.7a 15.9 5.65 

60 196.0ab 14.7 6.56 

30 193.3ab 14.1 5.87 

0 157.0b 13.1 7.77 

Means 204.4 15.4 2.62 

LSD(P<0.05) 35.6 NS NS 

Hedging    

HLBT 223.5 14.9 6.04 

NHLBT 185.2 15.8 7.01 

Means 204.35 15.35 2.62 

LSD(P<0.05) NS NS NS 

CV (%) 14.4 38.9 35.4 

Means with the same letter with in the same column are not significantly different at P=0.05 level of probability following LSD taste, 

GA3=gibberellic acid, HLBT= hedging and leaf base thinning, NHLBT=no hedging and leaf base thinning. 

 

Table 3: Main Effect of GA3 rate and hedging on cluster characteristic of Thompson Seedless grapevine.  

Treatments Number of cluster/Vine Cluster breadth (cm) Cluster length (cm) Weight of cluster(g) 

GA3 (mg) 

120 29.8 11.87a 23.35a 629.3a 

90 34.8 11.17ab 23.33a 562.9ab 

60 33.0 9.91b 20.99ab 467.9bc 

30 30.2 9.66b 20.31b 384.5cd 

0 30.2 7.67c 18.60b 280.6d 

Means 31.6 10.056 21.32 465.04 

LSD(P<0.05) NS 1.554 1.954 136.6 

Hedging     

HLBT 32.1 10.61a 22.51a 511a 

NHLBT 31.1 9.50b 20.13b 419b 

Means 31.6 10.055 21.32 465 

LSD(P<0.05) NS 0.983 1.236 86.4 

CV (%) 19.5 12.7 7.6 24.2 

Means with the same letter with in the same column are not significantly different at P=0.05 level of probability following LSD taste, 

GA3=gibberellic acid, HLBT= hedging and leaf base thinning, NHLBT=no hedging and leaf base thinning. 

 

Table 4: Interaction effects of GA3 rate and canopy management on different parameters of Thompson Seedless grape.  

Treatments Berry diameter (mm) Total number of berries/cluster Normal berries/cluster 

GA3 Hedging 

 

120 

HLBT 13.58ab 290.6a 275.2a 

NHLBT 14.70a 237.8a-c 216.6b 

 

90 

HLBT 14.62a 215.3b-d 205.5bc 

NHLBT 13.99ab 272.5ab 254.0ab 

 

60 

HLBT 13.73ab 248.6ab 230.8ab 

NHLBT 13.51ab 171.4d 161.2cd 

 

30 

HLT 13.24b 260.5ab 244.5ab 

NHLBT 12.93b 185.9cd 142.1d 

 

0 

HLBT 13.20b 174.0d 161.7cd 

NHLBT 11.16c 166.2d 152.4d 

Means 21.63 222.28 204.4 

LSD (p<0.05) 1.305 50.35 50.35 

CV (%) 5.6 14.4 14.4 

Means with the same letter with in the same column are not significantly different at P=0.05 level of probability following LSD taste, 

GA3=gibberellic acid, HLBT= hedging and leaf base thinning, NHLBT=no hedging and leaf base thinning. 
 

active shoots which promoted translocation of photo 

assimilates to actively growing berries and increased berry 

dimensions. The result is in accordance with the finding of 

Abd et al. (1997) in ‘Crimson Seedless’ grape variety and 

Abd et al. (2010) in Thompson Seedless grape variety. 

 

Cluster length (CL): The main effects of GA3 rate and 

canopy management had statistically significant difference 

in cluster length. The longest cluster (23.35 cm) was 

recorded from application of 120 mg GA3 cluster-1; 

however, 60 and 90 mg GA3 cluster -1 had also comparable 

effects (Table 3). This is due to the fact that pre-bloom 

applications of GA3 promote the elongation of rachis by 

cell expansion and increased concentration of GA3 causes 

the increased bunch length (Christensen, 2000). Similar 

findings have been reported by Kumar and Sharma (2016), 

where application of GA3 at 40 ppm rate at pre-bloom stage 

and again at berry set stage recorded 26.5% increment in 

cluster length compared to untreated ones in Thompson 

Seedless grape. Dimovska et al. (2014) in Flame seedless 

grape; Molitor et al. (2012) in Sauvignon Blanc grape also 

reported  similar   results.   The   positive   effect   of  canopy  
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Table 5: Main effect of GA3 and Hedging on qualitative characteristic and yield per vine of Thompson Seedless grapevine 

Treatments Total soluble solid (°Brix) Titratable acidity (g) TSS/TA pH Yield per vine 

(kg) GA3(mg) 

120 17.33c 1.035 17.10 2.96b 18.13a 

90 18.25bc 0.903 20.44 3.13a 19.83a 

60 19.77ab 1.011 19.85 3.07a 16.22ab 

30 20.67a 1.068 19.55 3.16a 11.60ab 

0 20.06ab 0.947 21.48 3.10a 8.21c 

Means 19.22 0993 19.69 3.09 14.798 

LSD (P<0.05) 1.86 NS NS 0.11 5.434 

Hedging      

HLBT 19.37 1.017 19.45 3.14a 16.37 

NHLBT 19.06 0.969 19.92 3.03b 13.22 

Means 19.22 0.993 19.69 3.09 14.77 

LSD(P<0.0) NS NS NS 0.07 NS 

CV (%) 7.98 15.1 16.6 2.83 30.30 

Means with the same letter with in the same column are not significantly different at P = 0.05 level of probability following LSD taste, 

GA3 = gibberellic acid, TSS/TA = total soluble solid to titrable acidity, PH = power of hydrogen, BFM = berry fresh mass, HLBT = 

hedging and leaf base thinning, NHLBT = no hedging and leaf base thinning. 
 

management on cluster length might be due to translocation 

of assimilates to the stretching rachis. Similarly, Abd et al. 

(2010) reported that combined application of leaf base 

removal and hedging reduced cluster compactness on 

Crimson Seedless’ grape, which was related to increased 

cluster length. 

 

Weight of cluster (g): Analysis of variance indicated that 

weight of cluster was significantly influenced by the main 

effect of GA3 application (P<0.001). The rates of 90 and 

120 mg GA3 cluster -1 significantly improved cluster 

weight with increasing trend as the rate of GA3 increased. 

Accordingly, the heaviest cluster weight (629.3g) was 

recorded by the application of 120 mg GA3 Cluster -1 which 

was as par with 90 mg cluster-1, 124.3% more compared to 

the control (Table 3). This could be due to increases in the 

growth of rachis, the size of clusters and number of berries 

by the post blooming application of GA3 as a result of cell 

division and expansion. The cluster weight is positively and 

significantly correlated with number of berries per cluster; 

length and breadth of cluster, and diameter and length of 

berries. In agreement with the result of current study, 

Kumar and Sharma (2016) on ‘Thompson Seedless 

varieties verified application of GA3 at the rate of 30 ppm 

at pre-bloom stage and again along with 10 ppm BA at 

berry set stage had the highest bunch weight (570.87g) 

compared with control. Demoviska et al. (2014) also 

reported that application of 20 mg GA3 increased the 

weight of the cluster of Flame grape variety by 36%. It was 

also in agreement with reports of Casanova et al. (2009).  

 

Yield per Vine: the current investigation revealed that 

there was a significant difference in yield per vine between 

GA3 treated and untreated vines; however, canopy 

management and the interaction of the two factors didn’t 

show significant impact on cluster yield per vine. The 

highest yield (19.83 kg vine -1) was recorded by the 

application of 90 mg GA3 cluster -1, which was statistically 

at par with yield obtained from treatments 30, 60 and 120 

mg GA3 cluster -1. It is evident from Table 5 that GA3 

treatment of 60 to 120 mg cluster-1 significantly increased 

yield per vine, had about 241.53% yield advantage 

compared to the control. This yields difference might be 

due to the total sum of the increment of cluster length, 

cluster breadth, weight of cluster, and number of berry per 

cluster, size and weight of berry that showed positive 

correlation with cluster yield. These results were supported 

with the findings of Kumar and Sharma (2016) who 

reported the highest yield (21.10 kg vine -1) were found by 

application of 30 ppm GA3 at pre-bloom stage and 30 ppm 

GA3 along with 10 ppm BA at berry set stage in Thompson 

Seedless grape variety. Abada et al. (2015) also observed 

that application of GA3 at the rate of 20 ppm recorded about 

50% increment in yield per vine compared to untreated 

Early Sweet grape variety. Similarly, Kassem et al. (2011) 

found GA3 application at the rate of 25 ppm improved yield 

per vine from 4.2 kg (untreated vine) to 7.6 kg per vine of 

Flame Seedless Grapevine. 

 
Total soluble solid and titratable acidity: Analysis of 
variance indicate that use of different rate of GA3 alone had 
significant difference in TSS content (P<0.05) but the 
parameter was not significantly altered due to canopy 
neither management nor interaction effect of the 
treatments. The highest level of TSS (20.67°Brix) was 
obtained from treatment of 30 mg GA3 cluster-1, which 
didn’t vary statistically from those recorded in the control 
and 60 mg GA3 cluster-1. The TSS tended to reduce with 
the concentration of GA3 and the lowest TSS value (17.33 
°Brix) was recorded by the application of 120 mg cluster-1 
(Table 5). The reduction in TSS with increment in the rate 
of applied GA3 appears to be due to apportioning and 
accumulation of carbohydrate in large clusters with more 
berries per cluster. Moreover, according to Wassel et al. 
(2007) application of GA3 delay accumulation of TSS and 
spraying of GA3 on white 'Banaty' seedless grapevine 
significantly reduced TSS of fruits.  

Analysis of variance shows that the treatment didn’t 
have any significant difference on titratable acidity. Like 
that of the TA value, insignificant difference was recorded 
in the TSS/TA between treatments. The result is in 
accordance with the reports of Rusjan (2010) who stated 
that the influence of GA3 applications on total titratable 
acid concentration in grape was minimal and the separate 
organic acids did not show any response to GA3 
application. The results are also in accordance with the 
previously published data about the effect of gibberellic 
acid on the grape characteristics (Dimovska et al., 2011; 
Dimovska et al., 2014). 
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pH: the main effects of GA3 application and canopy 

management recorded statistically significant difference on 

pH content of berries of Thompson Seedless grape. At the 

study area except for the rate of 120 mg GA3 cluster-1 which 

recorded the smallest pH content (2.96), berries from the 

rest treatment recorded pH values that fell in the range of 

3.07 and 3.16, which were statistically at par.  

 

Summary and conclusions: The result revealed that 

individual effect of GA3 application and canopy 

management had significant influence on berry physical 

properties, application of GA3 alone increased berry length 

up to 26% and combined application of GA3 and canopy 

management had significantly increased berry diameter up 

to 31.72%. Canopy management also increased berry 

length by 6% compared to control. Combined application 

of GA3 with hedging and leaf base thinning recorded about 

74.85% total number of berries more than those from the 

control cluster. Cluster physical properties also proved that 

application of GA3 and canopy management separately 

altered cluster breadth and length significantly but weight 

of cluster was significantly influenced only by GA3 

treatment. The current investigation revealed that there was 

a significant difference in grape yield per vine between 

GA3 treated and untreated vines, the highest yield recorded 

have about 241% yield advantage compared to the control. 

Finally according to the investigation the use of GA3 and 

canopy management had a significant impact in yield and 

quality of Thompson seedless grape at the study area. 
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