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Abstract 

This study was carried out during the two successive seasons of 2015 and 
2016 at the Experimental Orchard Faculty of Agriculture, Assiut University, As-
siut, Egypt, to investigate the effect of cluster or berry thinning on fruiting of 
Ruby Seedless grapevines. Thinning treatments were performed after berry set.  
The experiment was arranged in randomized set up as complete block with eight 
treatments and three replicates one vine per each. 
- Fruit thinning by removing either 20 or 30% of cluster number/vine, as well as 

removing 30% of cluster shoulders considerably decreased the yield. Yield 
was unaffected carrying out by other thinning treatments compared to un-
thinned ones (control). 

- Removing 20 or 30% of cluster number was responsive for increasing the clus-
ter weight. Contrarly removed 30% of cluster shoulders materially deceased 
cluster weight, whereas cluster weight was unaffected by other thinning 
treatment compared to control. 

- The best cluster compactness coefficient and form was obtained due berry thin-
ning as removing 15% of its shoulders combined by 15% of cluster apical 
removal. 

- All berry thinning improved the grapes quality in terms of increasing berry 
weight, berry coloration, total soluble solid and sugar contents and decreasing 
titratable acidity compared to control. 

From this study, it is clear that to get the high yield with good clusters and 
berry traits it is preferable for carrying out berry thinning by removing 15% of 
cluster shoulders along with cutting back 15% from the apical cluster or cutting 
back about 30% of the apical portion of the cluster. 
Keywords: Fruit thinning, Yield, Fruit quality, Ruby Seedless, Grapevine. 
 

Introduction  
Grapes are suggested to be one 

of he most important fruit crops for 
consumption and export. In Egypt, 
the average total production of grape 
is 1.596.169 tones (FAO, 2014). 
About 63% of the total grape produc-
tion is located in the new reclaimed 
soils; however, only 37% are planted 
in the old soils. Generally, grapes is 
more favorable for human due to its 
excellent flavor, taste and its high es-
sential nutrient contents (Coombe and 

McCarthy, 2000). There are several 
practices should be performed care-
fully on grapevine to attain high pro-
duction and high quality. Among 
these practices, thinning which is 
very important to control the yield 
and improve the clusters size order to 
promoting ripening, and incrase its 
contents of sugar, anthocyanin stain 
and berries sizes (Palliotti Cartechini 
and 2000, Selim, 2007, El-Salhy et 
al., 2010 and Vicente and Yuste, 
2015). Fruit thinning may be neces-
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sary or recommended in plants with 
overload and/or under adverse 
weather conditions. It can help to 
achieve the desired status of maturity, 
if it is done early enough before har-
vest. The reduction of crop modifies 
the source-sink ratio and can facilitate 
the advancement of ripening (Palliotti 
and Cartechini, 2000). Berry thinning 
has been used to obtain the needed 
loosened, large berries, highest berry 
weight and accerated ripening. The 
thinning necessary depended on the 
cultivar and sunshine as well as tem-
perature and nutrient supply (Poni, 
2003; Cheema et al., 2003 and El-
Salhy et al., 2010). Several thinning 
practices are available, i.e., hand clus-
ters thinning, which is expensive, and 
needs intensive field works. Hand 
thinning plays an important role in 
some grape varieties, since its control 
crop and improves its quality and 
hastens the ripening (Dhillon et al., 
1992; Fitzgerold and Patterson, 1994; 
Keller et al., 2005; Selim, 2007; Di-
ago et al., 2010 and El-Salhy et al., 
2010). Mechanical clusters thinning 
(Petrie and Clingeleffer, 2006; Tard-
aguila et al., 2008 and Vicente and 
Yuste, 2015) and chemical thinning 
by using specific chemical agents, 
i.e., ethephon, gibberellic acid and 
naphthalene acetic acid (Kokl and 
Ball, 2017). However, potential risk 
might be occurred due to the use of 
the above mentioned chemicals. 
Therefore, the other mentioned meth-
ods are recognized as an environ-
mental friendly and methods. It is 
broadly believed in grape production 
that high yielding grapevines produce 
lower quality berries and grape grow-
ers take some measures to assure 
their grape quality. 

So, the objective of present 
work was to study the effect of clus-
ter and berry thinning on fruiting of 
Ruby Seedless grapevines.  
Materials and Methods 

This study was carried out dur-
ing two successive seasons of 2015 
and 2016 on Ruby Seedless grape-
vines. All grapevines were 16 years 
old at the beginning of the experi-
ment spaced at 2x2.5 m, grown at ex-
perimental orchard, Faculty of Agri-
culture, Assiut University, Egypt. The 
vines were trained as traditional dou-
ble cordon with three wires and 
pruned during the end week of Janu-
ary. Each vine was pruned to four 
arms of four fruiting spurs with 2 
buds lenth, a total 32 buds/vine. Crop 
load at all vines was adjusting to 30 
& 24 and 21 clusters/vine after berry 
set, respectively. The selected vines 
were divided into eight different thin-
ning including the control. The ex-
periment was arranged in randomized 
complete block design with three rep-
lications per treatment one in vine 
each. Thus the treatments were ar-
ranged as follow: 
1- Leaving 30 clsuters/vine without 

fruit thinning (control). 
2- Thinning by removing 20% of 

cluster numbers (24 cluster/vine). 
3- Thinning by removing 30% of 

cluster numbers (21 cluster/vine). 
4- Thinning by alternatively remov-

ing about 15% from cluster 
branches (laterals). 

5- Thinning by cutting back about 
15% from the apical clusters por-
tion. 

6- Thinning by alternatively remov-
ing about 30% from cluster 
branches (laterals). 
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7- Thinning by cutting back about 
30% from the apical clusters por-
tion. 

8- Thinning by cutting back about 
15% from cluster branches (later-
als), plus cutting back about 15% 
from the apical clusters portion. 

Thinning treatments were per-
formed after berry set by using spe-
cial shears. At harvesting date, when 
total soluble solids (TSS%) attained 
(16-18%) and color development is 
80%. Three clusters were taken at 
random from the yield of each vine to 
determine of some physical and 
chemical fruit properties, weight of 
cluster (g), as well as cluster length 
(cm) and number of berries per clus-
ter, then cluster compactness was es-
timated coefficient according to 
Winkler et al. (1974). In addition, 
chemical properties i.e. TSS, reduc-
ing sugars and total acidity were de-
termine according to the procedures 
that outlined A.O.A.C. (1985). Also, 
total anthocyanin was determined ac-
cording to Marrkham (1982). Data 
were subjected to statistical analysis 
according to the procedure reported 
by Gomez and Gomez (1984) and 

Snedecor and Cochran (1990). 
Treatments means were compared by 
using the least significant difference 
test (New L.S.D.) at the 5% level of 
probability in the two experimental 
seasons. 
Results 
1- Effect of thinning treatment on 
yield and cluster traits: 

Data in Table (1) show the thin-
ning treatment effects on yield/vine 
of Ruby Seedless grapevines during 
2015 and 2016 seasons. It is obvious 
from the data that the results took 
similar trend during the two studied 
seasons. 

Data in Table (1) declared that 
the thinning by removing either 20% 
(T2) or 30% of cluster number/vine 
(T3), also, removed 30% of shoulders 
(T6) significantly decreased the 
yield/vine compared to unthinned 
ones. Meanwhile, other berry thin-
ning, whatever, removing 15% of 
cluster shoulders (T4), 15% (T5), 
30% of cluster apical (T7), or thinning 
by 15% of shoulders combined with 
15% of cluster apical (T8) unsignifi-
cantly affected the yield/vine com-
pared to unthinned ones (T1). 

 
Table 1. Effect of fruit thinning practices on the cluster weight and yield/vine of 

Ruby Seedless grapevines during 2015 and 2016 seasons. 
Yield/vine Cluster weight Treatment 2015 2016 Mean  2015 2016 Mean 

Leaving 30 clust. (T1) 10.70 9.74 10.22 357.00 324.53 340.77 
Leaving 24 clust. (T2) 9.63 8.51 9.07 401.18 354.72 377.95 
Leaving 21 clust. (T3) 8.85 8.00 8.43 421.10 381.30 401.20 
Rem. 15% of clust. bran. (T4) 10.91 9.62 10.26 363.67 320.58 342.13 
Cut. 15% of apical clust. (T5) 11.16 9.76 10.45 371.88 325.44 348.66 
Rem. 30% of clust. bran. (T6) 9.56 8.88 9.22 318.50 296.14 307.32 
Cut. 30% of apical clust. (T7) 10.50 9.38 9.94 349.18 310.25 329.78 
Rem. 15% plus cut. 15% (T8) 10.65 9.60 10.13 358.40 319.56 338.98 

New LSD 0.53 0.46  22.72 18.56  
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Table 2. Effect of fruit thinning practices on the number of berries/cluster, cluster 
length (cm) and compactness coefficient of Ruby Seedless grapevines during 
2015 and 2016 seasons. 

No. of  
berries/cluster 

Cluster length 
 (cm) 

Compactness 
 coefficient Treat. 

2015 2016 Mean 2015 2016 Mean 2015 2016 Mean 
Leaving 30 clust. (T1) 199.00 183.60 191.30 28.00 23.30 25.65 7.10 7.88 7.49 
Leaving 24 clust. (T2) 210.67 198.70 204.69 26.65 25.07 26.86 7.69 7.93 7.89 
Leaving 21 clust. (T3) 221.75 203.55 212.65 29.72 25.06 27.39 7.46 8.12 7.79 
Rem. 15% of clust. bran. (T4) 178.12 162.80 170.46 27.50 22.84 25.17 6.40 7.13 6.77 
Cut. 15% of apical clust. (T5) 178.65 157.87 168.26 23.93 19.76 21.85 7.46 7.98 7.72 
Rem. 30% of clust. bran. (T6) 165.77 146.73 156.25 28.10 23.67 25.89 5.90 6.20 6.05 
Cut. 30% of apical clust. (T7) 161.00 146.56 156.78 19.55 16.30 17.93 8.23 8.62 8.43 
Rem. 15% plus cut. 15% (T8) 165.48 143.10 154.29 24.10 20.38 22.24 6.87 7.02 6.94 

New LSD 10.78 8.84  0.84 0.72  0.36 0.43  
 

The obtained yield was (9.07, 
8.43 and 9.22 kg as an av. of the two 
studied seasons) due to T2, T3 and T6, 
respectively. Contrarly, the yield of 
unthinned ones (T1) was (10.22 
kg/vine). Hence the corresponding 
decrement percentage of yield under 
the (T1) were attained (11.25, 17.51 
& 9.78% as an av. of the two studied 
seasons), respectively. 

Moreover, data in Tables (1 & 
2) showed that a significantly in-
creased in cluster weight due to re-
move 20 or 30% of cluster num-
ber/vine compared to unthinned ones 
(control, T1). Contrarly removed 30% 
of cluster shoulders (T6) significantly 
decreased cluster weight compared to 
control and other treatments. 
whereas, other treatments (T4, T5, T7 
& T8) had unsignificantly affected on 
cluster weight compared to control 
(T1). The obtained cluster weight was 
(340.77, 377.95, 401.20, 342.13, 
348.66, 307.32, 329.78 and 338.98 g 
as an av. the two studied seasons) due 
to T1 to T8, respectively. The corre-
sponding increment percentage of 
cluster weight attained (10.91 & 
17.73%) due to T2 and T3 and reduc-
tion percentage attained (9.82%) due 

to T6 comparing with control (T1), 
respectively. 

Also, date in the previously ta-
bles cleared that removing either 20% 
or 30% of cluster number/vine sig-
nificant increase the berries number 
per cluster and cluster length, then 
consequently unsignificantly affected 
the cluster compactness coefficient 
compared to unthinned one (control, 
T1). Contrarly, all berry thinning (T4, 
T5, T6, T7 and T8) significantly de-
creased the berries number per clus-
ter, whereas, T5, T7 and T8 signifi-
cantly decreased the cluster length 
compared to control. Hence, the 
compactness coefficient of cluster 
significantly decreased due to remove 
15% (T4) or 30% cluster shoulders 
(T6) as well as removing 15% of clus-
ter shoulders combined with 15% of 
cluster apical of removal and signifi-
cant increased by removing 30% of 
cluster apical (T7). On other hand, 
other berry thinning treatments (T5 & 
T8) unsignificantly affect the cluster 
compactness coefficient compared to 
control (T1). 

The recorded compactness coef-
ficient of cluster was (7.49, 7.81, 
7.79, 6.77, 7.72, 6.05, 8.43 and 6.94 
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as an av. of the two studied seasons) 
due to T1 to T8, respectively. The dec-
rement percentage of cluster com-
pactness coefficient was (9.61, 19.23 
& 7.34%) due to T4, T6 & T8 and in-
crement percentage of it was 
(12.55%) due to remove 30% of clus-
ter apical (T7) compared to control 
(T1), respectively. 
2- Effect of thinning treatment on 
berry quality: 

Data present in Tables (3 & 4) 
indicated that either cluster thinning 
or berry thinning as any methods sig-
nificantly improved the Ruby Seed-
less grapes quality in terms of berry 
weight, total soluble solid, reducing 
sugars, TSS/acid ratio and anthocya-
nin in berry skin and decreasing ti-
tratable acidity %. The heaviest berry 
weight was recorded on berries of 
vines that berry thinning by removing 
15% of shoulders combined with 
15% of cluster apical (T8). Also, the 
highest values of total soluble solids, 
reducing sugars and anthocyanin con-
tents were recorded due to berry 
thinned by cutting back 30% cluster 
apical (T7). 

The obtained ten berries weight 
was (15.46, 18.08, 19.38, 19.19, 
19.14, 20.34, 20.52 and 21.00 g as an 
av. the two studied seasons) due to T1 
to T8, respectively. The correspond-
ing increment percentage of berry 
weight was (16.95, 25.35, 24.13, 
23.80, 31.16, 32.73 & 39.72%) due to 
T2 to T8 compared to T1, respectively. 

Similarly the values of TSS 
were (17.30, 18.78, 19.05, 18.60, 
18.90, 18.83, 19.00 and 18.77%) as 
well as, anthocyanin in berry skin 
were (1.49, 1.86, 1.88, 1.86, 1.90, 
1.90, 1.91 and 1.88 mg/g as an av. the 
two studied seasons) due to T1 to T8, 
respectively. Hence, the correspond-
ing increment percentage of TSS at-
tained (8.55, 10.12, 7.51, 9.25, 8.84, 
9.83 and 8.50%) and anthocyanin 
(24.83, 26.17, 24.48, 27.52, 27.52, 
28.19 and 26.17%) due to T2 to T8 
compared to unthinned ones (control, 
T1), respectively. No significant dif-
ferences in chemical juice properties 
due to any thinning treatments. 

 
 

 
 

 

Table 3. Effect of fruit thinning practices on weight 10 berries (g), reducing sugars 
% and anthocyanin (mg/g) of Ruby Seedless grapes during 2015 and 2016 
seasons. 

Weight 10 berries (g) Reducing sugars % Anthocyanin (mg/g) Treat. 2015 2016 Mean 2015 2016 Mean 2015 2016 Mean 
Leaving 30 clust. (T1) 16.24 14.67 15.46 13.07 13.88 13.33 1.38 1.59 1.49 
Leaving 24 clust. (T2) 17.85 18.31 18.08 15.09 15.77 15.43 1.98 1.73 1.86 
Leaving 21 clust. (T3) 19.21 19.55 19.38 15.46 15.92 15.69 2.06 1.70 1.88 
Rem. 15% of clust. bran. (T4) 18.95 19.53 19.19 14.89 15.61 15.26 1.93 1.79 1.86 
Cut. 15% of apical clust. (T5) 18.67 19.61 19.14 15.55 15.76 15.66 2.01 1.78 1.90 
Rem. 30% of clust. bran. (T6) 20.18 20.51 20.34 14.81 15.61 15.21 1.95 1.83 1.90 
Cut. 30% of apical clust. (T7) 20.48 20.56 20.52 15.53 15.98 15.76 2.06 1.76 1.91 
Rem. 15% plus cut. 15% (T8) 20.90 21.10 21.00 14.88 15.45 15.16 2.02 1.73 1.88 

New LSD 0.65 0.53  0.58 0.64  0.05 0.04  
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Table 4. Effect of fruit thinning practices on the total soluble solids (TSS%), acid-
ity % and TSS/acid ratio of Ruby Seedless grapes during 2015 and 2016 sea-
sons. 

T.S.S. Acidity % TSS/acid ratio 
Treat. 

2015 2016 Mean 2015 2016 Mean 2015 2016 Mean 
Leaving 30 clust. (T1) 16.80 17.80 17.30 0.46 0.48 0.47 36.52 37.08 36.80 
Leaving 24 clust. (T2) 18.47 19.08 18.78 0.39 0.39 0.39 47.36 48.92 48.14 
Leaving 21 clust. (T3) 18.80 19.30 19.05 0.38 0.40 0.39 49.47 48.25 48.86 
Rem. 15% of clust. bran. (T4) 18.10 19.10 18.60 0.37 0.39 0.38 48.92 48.97 48.95 
Cut. 15% of apical clust. (T5) 18.50 19.30 18.90 0.38 0.40 0.40 48.68 48.25 48.46 
Rem. 30% of clust. bran. (T6) 18.50 19.16 18.83 0.38 0.39 0.39 48.68 49.12 48.90 
Cut. 30% of apical clust. (T7) 18.70 19.30 19.00 0.39 0.41 0.40 47.95 47.07 47.51 
Rem. 15% plus cut. 15% (T8) 18.44 19.10 18.77 0.37 0.39 0.38 49.84 48.97 49.40 

New LSD 0.72 0.78  0.02 0.03  1.44 1.58  
 
Discussion and Conclusion 

Thinning as removing some of 
cluster branches induce a reduction of 
number of berries, so the compact-
ness coefficient of cluster was de-
crease. The purpose is to give indi-
vidual berries enough space to fully 
develop and still have a fruit cluster 
that is not too compact so, that high 
quality berry is produced. Hence, 
there was correlated positively be-
tween percentage of removing cluster 
shoulders and its compactness coeffi-
cient. The decreasing in berries num-
ber surely reflected in decreasing the 
cluster weight, consequently reduce 
the yield/vine. 

In addition, reducing the berries 
number per cluster without changing 
the number of leaves, which reduce 
the competition between the berries 
on essential materials which lead to 
increase berry weight. 

So, it can be concluded that the 
berry thinning accumulated carbohy-
drates content, which activate the 
process of growth and development, 
hence increased the berry weight and 
hastened ripening. These reflected on 
advancing the berry ripening and im-
proving its quality for increasing sug-

ars and soluble solid contents and de-
creasing total acidity. 

Therefore, one can be concluded 
that berries thinning must be done to 
improve the clusters and berries at-
tributes of Ruby seedless grapes.  
Since, now improve in clusters and 
berries quality are most important 
target than total yield as grape qual-
ity, since results an increase in pack-
able. 

The results are in agreement 
with these obtained by many research 
workers, such as Dhillon et al. 
(1992), Rizk (1998), El-Hammady et 
al. (2000), Dhillon and Bindra 
(2002), Abdel-Galil and El-Wasfy 
(2003), Singh and Singh (2003), 
Mohsen-Abeer (2005), Selim (2007), 
Hussein, Maha (2008) and El-Salhy 
et al. (2010). 

The reduction of cluster number 
vine as cluster thinning has been re-
duced the yield per vine. Contrary the 
cluster weight tended to increase 
when clusters per vine were reduced 
by more than yield per yield. The in-
crease in cluster weight is probably 
the consequence of increased berry 
size due to yield compensation.  
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The reduced yield and improved 
the berry quality of grapes achieved 
by cluster thinning has been previ-
ously reported by (Keller et al., 2005; 
Sun et al. 2012 and Karoglan et al., 
2014). 
Conclusion  

It could be concluded that to 
improve cluster and berries quality 
we can make berry thinning as re-
moving 15% of cluster shoulders 
along with cutting back 15% from the 
apical cluster or cutting back about 
30% of the apical portion of cluster. 
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  تأثير طرز الخف علي إثمار العنب الروبي عديم البذور

  ٢ ، علاء عبد الجابر بدوي مسعود١عصام محمد عبد الظاهر رضوان
   جامعة أسيوط ، مصر– كلية الزراعة فرع الوادى الجديد–قسم البساتين  ١

   أسيوط ، مصر– جامعة أسيوط – كلية الزراعة –قسم الفاكهة  ٢

  الملخص
 جامعـة   –صنف العنب روبي سيدلس بمزرعة كليـة الزراعـة          ى  أجرى هذا البحث عل   

 بهدف دراسـة تثيـر بعـض    ٢٠١٦ ، ٢٠١٥ جمهورية مصر العربية خلال موسمي       –أسيوط  
من % ٣٠ أو   ٢٠ المحصول وخصائص العنقود والحبات حيث تم إجراء إزالة          طرز الخف علي  

 أو  ١٥يعات الجانبية أو إزالـة      من الفر % ٣٠ أو   ١٥أو خف العناقيد بإزالة     . كرمة/عدد العناقيد 
وقد صممت التجربة بنظام القطاعات كاملة العشوائية تحتوي        . من طرف العنقود بعد العقد    % ٣٠

  .علي ثمانية معاملات وثلاثة مكررات لكل مكررة كرمة واحدة
  :ويمكن تلخيص أهم النتائج كالتالى

      مـن الفريعـات    % ٣٠زالة  كرمة أو إ  /من عدد العناقيد  % ٣٠ أو   ٢٠سبب خف العناقيد إلي
بينما لم تظهر النتائج تأثيراً معنويـاً       . كرمة/الجانبية للعنقود نقصاً معنوياً في وزن المحصول      

 .للمعاملات الأخري مقارنة بعدم الخف
      من عدد العناقيد إلي زيادة معنوية فـي وزن العنقـود           % ٣٠ أو   ٢٠أدي خف الثمار بإزالة

يعات العنقود الجانبية إلي نقص معنوي لـوزن العنقـود   من فر% ٣٠بينما أدي الخف بإزالة  
 .مقارنة بعد الخف

              مـن  % ١٥سجلت أفضل العناقيد من حيث الشكل ومعامل التزاحم نتيجة خف الحبات بإزالة
 .من طرف العنقود% ١٥فريعات العنقود الجانبية بالإضافة إلي 

        ات مـن حيـث زيـادة وزن الحبـة          سببت كل معاملات الخف تحسناً جوهرياً لصفات الحب
 .والتلوين ومحتواها من المواد الصلبة الذائبة والسكريات ونقصاً في محتوي الحموضة

مـن  % ١٥من نتائج هذه الدراسة يمكن التوصية بأهمية إجراء خف الحبات وذلك بإزالة             
من الطرف القاعدي للعناقيد وذلك للحصول علـي محـصول عـال            % ١٥الفريعات الجانبية و  

  .صفات جيدة للعناقيد والحباتو


