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ABSTRACT  

This study was carried out during 2016 and 2017 seasons on six teem years – old Thompson 
seedless grapevines grown in sandy soil in a private vineyard located El-Galatma area Giza 
governorate, Egypt. The following treatments mere applied alone or in combination: Hand thinning 
(1) by removing the terminal quarter of the cluster or hand thinning (2) by removing the terminal half 
of the cluster or girdling after fruitiest and spraying with boric acid 0.2%. results indicated that 
girdling alone or combination with hand thinning (1) or (2) plus boric acid 0.3% significantly 
increased total yield, cluster weight, cluster length, berry weight 8 size, berry dimensions, berry 
firmness, berry adherence strength, T.S.S %, T.S.S/TA ratio and total sugar content, also main shoot 
length, leaf area and leaf pigments content more increased at both seasons of 2016 and 2017. Whereas 
compactness coefficient, total acidity (TA) more decreased. Therefore, the best treatment improved 
fruit quality of “Thompson seedless” grape verified by using boric acid at 0.2% + girdling + hand 
thinning (2) which have better effect on the physical berry characteristics , its better adherence 
strength and berry firmness and significantly increased total soluble solids and reduced total acidity. 

 
Keywords: Boron, fruit weight, seaweed, TSS, yield 

 
Introduction 

Grape (Vitis vinefera L.) is considered one of the most important fruits in the world and Egypt. 
“Thompson seedless” grapes also called “Banaty” grapes and characterized by its medium maturity 
cultivar, has cluster large on medium size, cylindrical shape, longed to medium length. The berries are 
seedless, grown successfully under Egyptian conditions. Many factors of grape growing enter into the 
production of quality fruit more directly, such as thinning, girdling one use of spraying with boron 
elements. Thinning has a definite place as means of improving quality. Hand thinning by thinning 
flower cluster of cluster, or berries to increase berry weight and size and improve quality (Sanjay, 
1995). 

Girdling, cincturing or ringing has been used commercially to increase accumulation of 
carbohydrates in the parts above the wounds at after shatter following bloom to increase berry size 
(wolf et al., 1991). Girdling also increase average yield / vine, cluster, weight and total soluble solids 
(El-Hammady & Abd El- Hamid 1995; Kalill et al. 1999 and Kim & Chung 2000) 
Moreover, boron plays an important role in flowering and fruiting processes, biosynthesis and 
translocation of carbohydrates, movement of the natural hormones and the encouragement of both cell 
division and cell enlargement (Nijar, 1985) 

The objective of the present study was to improve vegetative, yield, growth fruit quality of 
“thompson seedless” grope by hand thinning, Girdling and spraying with boron element. 

 
Materials and Methods 

This study was carried out during 2016 and 2017 seasons on fifty four grapevines of “Thompson 
seedless” cv., sixteen years old nearly uniform in growth and grown on a sandy soil, under drip 
irrigation, Vineyard located at El- Galatma area, Giza governorate. Vines were planted at 2x3 meters 
apart and trained to the cane system and supported with “Y” shape system. Pruning was carried out 
during first week of January and the experimental vines received the usual and recommended 
agriculture practices. Vines load was adjusted to 108 buds per vine (six Canes x sixteen buds) plus 
renewal spurs x two buds). Number of clusters per vine an average 30 clusters. 



Middle East J. Agric. Res., 8(2): 506-513, 2019 
ISSN: 2077-4605 

507 

The experiment was set in completely randomized blocks design, with three replicates, two vine per 
each replicate, the treatments were as follows: 
1- Control (Untreated vines). 
2- Hand intra cluster thinning at 2-3mm berry diameter by removing the terminal quarter of the 

cluster, in addition to the alternative removal of the laters and keeping the uppermost five 
shoulders intact. [Hand. Thin (1)]. 

3- Hand intra cluster thinning at 2-3mm berry diameter by the same technique described above [hand 
thin (2)] but removing the terminal half of the cluster [Hand thin (2)]. 

4- Girdling was done below the second bud from the cane base using girdling scissors where 5mm 
ring was completely removed after fruit set, at 2-3 mm berry diameter (Gird). 

5- Girdling + Hand. Thin 1. 
6- Girdling + Hand. Thin 2. 
7- Spraying boric acid solution (17% B) at 0.2% . 
8- Spraying boric acid at 0.2% + Girdling + hand. Thin 1. 
9- Spraying boric acid at 0.2% + Girdling + hand. Thin 2. 

 
The treatments of boric acid at 0.2% were sprayed four time on vines: 

1- At growth start (4th week of March). 
2- At early bloom (2nd week of April) 
3- Just after fruit set (1st week of May). 
4- The fourth sprays (1st week of June). Spraying was done till runoff usingTriton B (Commercial 

compound) at 0.1% as a wetting agent. 
 

The following parameters were recorded for both seasons: 
1- Yield: at harvesting time in the two experimental seasons (the first week of July), the yield per 

vine was recorded in the terms of weight (kg.) 
2- Vegetative growth and leaf pigments content vegetative parameter such as main shoot length (cm.) 

and average leaf area (cm2) for leaves situated opposite to the basal clusters was calculated 
according to Ahmed and Morsy (1999), Leaf pigment content of chlorophyll a & b and carotenoids 
as (mg/g ) fresh weight to the basal clusters was determined according to Moran (1982) . 

3- Physical characteristics of clusters. 
 

Sample of 5 clusters were taken from each replicate and the following parameters were 
determined: cluster weight, (g) cluster length (cm), number of Berrien /cluster and coefficient of 
cluster compactness (number of berries of cluster / length of cluster in cm). 

 
Physical characteristics of berries. 

Samples of 100 berries taken from each replicate and the following determined: berry weight and 
size, berry dimension, berry shape (length / diameter), berry firmness was determined using shatlion’s 
instrument for measuring firmness for grape (gm/cm2), berry adherence strength (gm/cm2) using 
shatilon’s instrument for measuring adherence strength of grope . 
 
Chemical characteristics of berries: 

Total soluble solids T.S.S % using a hand refract meter, total titratable acidity TA% was 
estimated as titratable acidity as tartaric acid by titrating 5 ml of the juice samples with 0.1 N sodium 
hydroxide using phenol phthaline as an indicator, T.S.S/ TA ratio was calculated. Total sugar % 
according to A.O.A.C (1985).   

 All the obtained data were tabulated and statistically analyzed according to Mead et al. (1993) 
using new L.S.D. test for comparing the differences between various treatment means. 
 
Results and Discussion 
 
Yield: 

Data presented in Table (1) that either girdling or spraying boric acid at 0.2% significantly 
increased the yield. Moreover, the combined application of boric acid 0.2% significantly increased the 
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yield. Moreover, the combined application of boric acid at 0.2% plus girdling plus hand thinning (1) 
significantly affected the yield / vine (15.09 & 15.90 kg.) in the two seasons, respectively. 

The increment in yield / vine due to girdling application could be attributed to the berry weight 
and size. These finding are in agreement with those obtained by Abdel-Kawi et al. (1984) and Amen 
(1987).  Besides, the preferable influence of boron on the yield was reported by Hassan et al., (2005) 
on apricot trees and Fawzi et al. (2014) on superior grapevines. 

 
Table 1: Effect of different treatments on yield per vine of Thompson seedless grapevines in 

2016 and 2017 seasons: 
Characters 

Treatments 
Yield / Vine (kg.) 

2016 2017 Mean % than control 
control 12.49 12.85 12.67 - 
Hand thinning (1) 9.19 9.68 9.44 -45.49 
Hand thinning (2) 6.57 6.9 674 -46.8 
girdling 14.93 15 14.97 18.15 
girdling + Hand thin (1) 12.19 12.79 12.49 -1.42 
girdling + Hand thin (2) 9.94 10.83 10.39 -17.99 
Spraying Boron 14.08 14.68 14.38 13.49 
Spraying Boron + Gird + Hand + thin (1) 15.09 15.9 15.49 22.26 
Spraying Boron + Gird + Hand + thin (2) 13.05 13.29 13.17 3.94 
New L.S.D at 5% 1.56 1.58 1.61 - 

 
Vegetative growth and leaf pigments content.  

It is obvious from table (2) that all treatments increased main shoot length and leaf area, than the 
untreated ones moreover combined application of boric acid at 0.2% + girdling + thinning (2) . 
significantly affected the main shoot length and leaf area, which recorded the highest length (155. 16 
& 161.11 cm) and (166.32 & 164.30 cm2) in both seasons, respectively meanwhile control vines had 
the significant least values in this respect was recorded main shoot length (135.33 & 139.11 cm) and 
leaf area recorded (133.3) & 129.14 cm2) in both season, respectively.  
 
Table 2: Effect of different treatments on shoot length, leaf area, leaf pigments content of Thompson 

seedless grapevines in 2016 and 2017 seasons 

Characters 
 

Treatments 

Main shoot length 
(cm) 

Leaf area  
(cm2) 

Chlorophyll – a  
(mg/g fresh wt) 

Chlorophyll  
– b  

(mg/g fresh 
wt) 

Carotenoids  
(mg/g fresh 

wt) 

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 
Control 135.33 139.11 133.31 129.14 0.48 0.53 0.20 0.24 1.17 0.19 
Hand thinning (1) 138.16 143.16 139.13 141.30 0.55 0.57 0.23 0.25 0.22 0.23 
Hand thinning (2) 148.11 151.33 147.23 146.10 0.58 0.63 0.25 0.27 0.23 0.25 
Girdling 137.23 141.00 141.30 139.11 0.50 0.54 0.22 0.25 0.24 0.25 
Girdling+Hand 
Thin (1) 

142.30 146.11 152.16 150.30 0.52 0.53 0.24 0.27 0.23 0.25 

Girdling + Hand 
thin (2) 

151.33 155.00 157.63 154.11 0.57 0.59 0.26 0.28 0.24 0.26 

Spraying Boron 141.33 143.00 143.11 141.12 0.59 0.61 0.28 0.31 0.25 0.27 
Spraying 
Boron+Gird+Hand
+thin (1) 

145.30 147.30 161.30 159.30 0.60 0.62 0.29 0.33 0.26 0.26 

Spraying 
Boron+Gird+Hand
+thin (2) 

155.16 161.11 166.32 164.30 0.63 0.65 0.31 0.35 0.27 0.28 

New L.S.D at 5% 5.36 5.33 6.30 6.10 0.03 0.03 N.S N.S 0.20 0.21 

 
Other treatments were in between these data go in line with those reported by Kaps and Cahoon 

(1989) who recorded that berry + cluster thinning of “Seyval black grapes resulted in an increase in 
vegetative growth. Also Moon and lee (1996) mentioned that shoot length tended to increase with 
decreasing number of fruit / cluster. While leaf area was not significantly influenced by fruit thinning 
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of “ fujjmionri‘ gropes. Such as vine growth improvement due to using boron may be due to the 
simulative effect on cell division in meristem tissues, Adriano (1985). The results dealing with the 
effect of foliar spraying of boron vine growth one in harmony with those of Rama & Sharma (1975) 
& Sourial et al., (1985) and Fawzi et al., (2014) on superior grape vines. 

Data presented in Table (2) show clearly that all treatments increased chlorophyll a & b and 
carotenoids than the control. Moreover application of boric acid at 0.2% + girdling + hand thinning 
(2) gave the highest values than other treatment and the control in this connection. Whereas, control 
gave the lowest values. The role of boron in the uptake of element especially Mg and N supply 
reflected on increasing the biosynthesis of chlorophyll Gavriolov, (1985). These results are in 
agreement with those reported by Ahmed & El-Dewwey (1992). 

 
Physical characteristics of clusters. 
 
3.1. Cluster weight: 

It is clear from Table (3) that the combined treatment of boron at 0.2% + Girdling + Hand 
thinning (1) resulted in the highest significant increase cluster weight was recorded (503.00 and 
530.01 g) in both seasons, respectively. Both girdling and boric acid at 0.2% alone comes next. Hand 
thinning (2) resulted in least cluster weight (226.31 and 250.33g) in both seasons, respectively. Other 
treatments were either similar to or significantly less than control. 

 
3.2. Cluster length. 

It is obvious from Table (3) that the effect of the different used treatments on cluster length 
were almost similar to that of cluster weight. 
 
Table 3: Effect of different treatments on cluster weight, cluster length, number of berries per cluster 

and compactness coefficient of Thompson seedless grapevines in 2016 and 2017 seasons 

Characters 
Treatments 

Cluster weight (g) 
Cluster weight 

(cm) 
No. of berries / 

cluster 
Compactness 

coefficient 
2016 2017 2016 2017 2016 2017 2016 2017 

Control 416.33 428.30 21.16 23.23 192.75 190.35 9.11 8.19 
Hand thinning (1) 306.33 322.00 17.33 19.30 125.55 124.32 7.24 6.44 
Hand thinning (2) 219.00 230.00 14.30 16.36 66.36 67.85 4.64 4.15 
Girdling 497.68 500.16 21.23 23.10 209.99 203.32 9.89 8.80 
Girdling + Hand thin 
(1) 

406.31 426.21 15.33 17.30 138.20 141.66 9.02 8.19 

Girdling + Hand thin 
(2) 

331.23 361.00 14.98 15.90 77.03 81.86 5.14 4.11 

Spraying Boron 469.30 489.30 23.10 23.33 171.90 172.89 7.44 7.41 
Spraying Boron + Gird 
+ Hand + Thin (1) 

503.00 530.10 24.11 24.33 143.30 146.84 5.94 6.04 

Spraying Boron + Gird 
+ Hand + Thin (2) 

435.11 443.16 22.30 21.96 112.43 122.75 5.04 5.59 

New L.S.D at 5% 38.30 39.33 2.80 2.90 8.20 9.10 123.00 1.28 

 
 
3.3. Number of berries / cluster. 

Data of Table (3) indicated that Hand thinning (2) alone or it’s combined with girdling 
significantly decreased the number of berries/ cluster compared with control. On the contrary, girdling 
treatment resulted in the highest significant increase in this respect (209.99 and 203.32) in the two 
seasons, respectively. The increment may be due to the remarkable influence on the accumulation of 
organic food materials above the girdle until after healing. The results in respect are in harmony with 
those finding of Rizk (1993). 
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3-4. Coefficient of cluster compactness  
Data presented in Table (3) revealed that hand thinning (2) alone resulted significantly the lowest 

coefficient of cluster compactness on the other side, girdling alone or combined with hand thinning 
(1) gave the most compactness than other considered treatments. 

 
4. Physical characteristics of berries. 
 
4.1. Berry weight. 

It is clear from table (4) that all used treatments significantly increased berry weight in the two 
seasons of the investigation. Hand thinning (2) + girdling gave the highest berry weight in both 
seasons (4.30 and 4.41 g) respectively. On the other hand, control gave the lowest values (2.16 and 
2.25g) in both seasons, respectively. Other treatments gave Intermediate results between them. 

 
4.2. Berry size: 

Data in table (4) indicated that berry size, took the same response to various studied treatments 
as did berry weight. These results go in line with those found by El-Banna (1981) recorded that 
girdling the trunk of Thompson seedless grapevines at fruit set increased berry weight and size. 
With regard to the effect of boron on berry weight and size, the data table (4) revealed that the 
enhancing effect of boric acid on quality of berries could be attributed to the effect of boron on 
acceleration the formation and translocation of carbohydrates Mengel, (1984) and Makhija et al., 
(1990). And hence advancing fruit maturity. 
 
4.3. Berry length: 

All treatments significantly increased the berry length compared with control in Table (4). 
Means while, boric acid at 0.2% + girdling + Hand thinning (2) gave a more pronounced effect in this 
respect, was recorded (2.71 and 2.73 cm) in two seasons, respectively. It was followed by boric acid 
at 0.2% + girdling + hand thinning (1) treatment. Whereas the lower values resulted from the control 
(1.82 and 1.89cm) in two seasons, respectively while, the other treatments recorded intermediate 
values. 
 
4.4. Berry diameter: 

It is clear from Table (4) that the effect of the different used treatments on berry diameter were 
almost similar to that of berry length. 
 
4.5. Berry shape index: 

Data presented in Table (4) clearly show that berry shape index was insignificantly affected by 
any of the treatments in both seasons (2016 and 2017). 
 
Table 4: Effect of different treatments on berry length, berry size berry length, berry diameter and 

berry shope of  Thompson seedless grapevines in 2016 and 2017 seasons 
Characters 

 
Treatments 

Berry 
weight (g) 

Berry size 
(cm) 

(L) Berry 
length (cm) 

(D) Berry 
diameter (cm) 

Berry shape index 
(L/D) 

2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 

Control 2.16 2.25 2.00 2.10 1.85 1.89 1.63 1.68 1.13 1.13 
Hand thinning (1) 2.44 2.59 2.29 2.44 1.90 1.92 1.79 1.72 1.07 1.12 
Hand thinning (2) 3.30 3.39 3.14 3.23 2.12 2.07 1.89 1.85 1.12 1.12 
Girdling 2.37 2.46 2.22 2.31 2.03 2.07 1.81 1.86 1.12 1.14 
Girdling + Hand thin (1) 2.94 3.03 2.78 2.87 2.06 2.09 1.83 1.87 1.13 1.12 
Girdling + Hand thin (2) 4.30 4.41 3.90 4.25 2.23 2.27 2.01 2.04 1.11 1.11 
Spraying Boron 2.73 2.83 2.58 2.68 2.14 2.16 1.93 1.95 1.11 1.11 
Spraying Boron+ Gird+ 
Hand+ Thin (1) 

3.51 3.61 3.36 3.45 2.66 2.69 2.43 2.48 1.10 1.11 

Spraying Boron+ Gird+ 
Hand+ Thin(2) 

3.87 4.01 3.72 3.86 2.71 2.73 2.50 2.53 1.08 1.08 

New L.S.D at 5% 0.51 0.61 0.50 0.41 0.61 0.63 0.53 0.55 N.S N.S 
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4.6. Berry firmness: 
It is obvious from Table (5) that girdling either alone or combined with hand thinning (1) or (2) 

gave a significantly decreased berry firmness compared with control. whereas , boric acid at 0.2% 
treatment gave increased berry firmness (275.16 and 282.00 g/cm3) in two seasons , respectively . 

 
4.6. Berry adherence strength. 

Date presented in Table (5) clearly show that, all treatments significantly increased the adherence 
strength of the berries to the cluster. Thinning treatments alone gave the least significant increase in 
this respect. Moreover, the greatest strength in the combined treatments boric acid at 0.2% + girdling 
+ hand thin 2 or 1 in both seasons (2016 and 2017). 
 
Table 5: Effect of different treatments on berry firmness and berry adherence strength of Thompson 

seedless grapevines in 2016 and 2017 seasons 

Characters 
Treatments 

Berry firmness 
(g/cm3) 

Berry adherence 
Strength (g/cm3) 

2016 2017 2016 2017 
Control 271.50 278.30 238.30 236.23 
Hand thinning (1) 263.50 2.71 249.30 250.36 
Hand thinning (2) 259.00 266.30 250.10 252.11 
Girdling 246.30 253.31 263.03 266.33 
Girdling + Hand thin (1) 239.00 245.00 268.16 270.11 
Girdling + Hand thin (2) 233.80 24.80 275.33 273.32 
Spraying Boron 275.16 282.00 268.23 271.11 
Spraying Boron + Gird + Hand + Thin (1) 268.11 275.33 276.18 278.33 
Spraying Boron + Gird + Hand + Thin (2) 261.12 268.30 281.33 280.33 
New L.S.D at 5% 5.30 5.16 3.11 2.90 

 
5. Chemical characteristics of berries. 
 
5-1-  T.S.S % 

It’s clear from Table (6) that all treatments significantly increased the values of total soluble 
solids (T.S.S%) during both seasons under the study. Moreover, combined application of boric acid at 
0.2% + girdling + hand thinning (2) gave the highest values of T.S.S % (22.23 and 23.16%) in the two 
seasons, respectively. Whereas the lower most values resulted from the control (17.90 and 18.30%) in 
the two seasons whereas, the other treatments recorded intermediate values. Similar results was found 
by Jenesen and Andris (1977) recorded that T.S.S of Cardinal grape was increased with girdling 
application. In addition, Sharma and Jindal  (1984) revealed that trunk girdling plus 30 clusters / vine 
increased T.S.S %.With regard to the effect of thinning on T.S.S. Colapietra et al. (1995) mentioned 
that T.S.S was highest with cluster pruning (tipping) at fruit set. The improvement in quality of berries 
due to spraying boron was supported by Makhig’a et al. (1990) on perlette grapes. 
 
Table 6: Effect of different treatments on TSS, % total acidity (TA) % , T.S.S/ acid ratio and total 

sugar 40  of Thompson seedless grapevines in 2016 and 2017 seasons 

Characters 
Treatments 

T.S.S (%) 
Total acidity 

(%) (TA) 
T.S.S / TA 

Ratio 
Total Suger 

(%) 
2016 2017 2016 2017 2016 2017 2016 2017 

Control 17.90 18.30 0.68 0.71 26.32 25.77 17.01 17.50 
Hand thinning (1) 18.50 18.91 0.66 0.69 28.03 27.41 17.71 18.01 
Hand thinning (2) 18.80 19.31 0.65 0.66 28.92 29.26 17.90 18.41 
girdling 19.50 19.80 0.64 0.66 30.46 30.00 18.61 19.10 
girdling + Hand thin (1) 18.53 19.63 0.71 0.73 26.09 26.89 17.73 18.83 
girdling + Hand thin (2) 18.70 20.03 0.66 0.68 28.33 29.46 17.80 19.16 
Spraying Boron 20.33 21.23 0.61 0.64 33.33 33.17 19.53 20.33 
Spraying Boron + Gird + Hand + Thin (1) 21.30 22.91 0.59 0.61 36.10 37.56 20.41 22.11 
Spraying Boron + Gird + Hand + Thin (2) 22.23 23.16 0.58 0.59 38.33 39.25 21.33 22.26 
New L.S.D at 5% 0.30 0.40 0.02 0.03 0.60 0.70 0.60 0.60 
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5.2. Total acidity (TA): 
The results in Table (6) clearly show that all used treatments were effective in decreasing total 

acidity (TA) except girdling + Hand thinning (1) treatment gave the highest values of total acidity 
(0.71 and 0.73%) in both seasons, respectively. On the other hand , using boric acid at 0.2 % alone or 
combined with girdling + Hand thinning (1) or (2) gave the lowest values in this respect. These 
findings are in accordance with those reported by Sharma and Jindal (1984) who reported that trunk 
girdling plus 30 clusters / vine decreased the acidity. Salvadoi et al. (1996) reported that cluster 
pruning thinning generally reduced the acidity. 

The enhancing effect of boric acid on quality of berries could be attributed to the effect of boron 
on acceleration the formation and translocation of carbohydrates (Mengel, 1984), and hence 
advancing fruit maturity. 
 
5.3. T.S.S / TA  Ratio :  

Data tabulated in Table (6) show that the effect of conducted treatments on T.S.S/ TA ratio 
followed a trend that was similar to that T.S.S %. 

 
5.4. Total sugar % 

It is obvious from Table (6) that all treatments significantly increased total sugar %of 
“Thompson seedless” grapes berries than the control. Moreover, combined applications of boric acid 
at 0.2% + girdling + hand thinning (2) treatment gave a significant increase than other treatments 
during both seasons, which recorded (21.33 and 22.26%) respectively. On the other hand, control 
gave the lowest values (17.01 and 17.50%) in the two seasons, respectively. Other treatments gave 
intermediate results between them. 
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