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Abstract

The effect of berry thinning,
shoot topping and basal leaves
removal on productivity of Ruby
and Thompson seedless grape-
vines during 2008 and 2009 sea-
sons were studied. All grape-
vines were 12 year old, grown at
the Experimental Orchard, Facul-
ty of Agriculture, Assiut Univer-
sity. Berry thinning was per-
formed after berry set, whereas
pinching and leaves removal
were carried out at two weeks of
berry set and at verasion phase
respectively. The experiment was
set up as complete randomized
block (CRB) with four replicates,
one vine per each.

The obtained results could
be summarized as follow

Berry thinning as removing
either 25% of apical cluster or
25% of shoulders significant de-
creases the berries number per
cluster and consequently unsig-
nificantly decreased the cluster
weight and yield/vine compared
to untreated one. Such berry
thinning methods significantly
increased berry weight and the
chemical constituents of juice
compared to untreated ones. In
addition, removing 25% of apical
cluster significantly decreased

the compactness coefficient of
clusters.

Shoot pinching alone or
along with defoliation signifi-
cantly increased the berry weight
and consequently significantly
increased the cluster weight and
yield/vine as well as improved
the berry chemical quality com-
pared to untreated one (control).
Whereas, the defoliation at vera-
sion phase significantly improved
juice chemical constituents, but
the effect was unsignificant on
the berry weight, cluster weight
and yield/vine compared with
undefoliation ones.

From this study, it is clear
that to improve cluster and ber-
ries quality we can make berry
thinning as alternatively about
25% of shoulders or combined
pinching plus defoliation.
Introduction

The grape is considered as
one of the most important fruit
crops in the world, for being of
an excellent flavor, nice taste and
high nutritional value. It is the
second fruit crop in Egypt after
citrus. The cultivated area has
grown rapidly in the last two
decades reaching 153954 feddans
with annual production of
1531368 tons (According to the
Annual Statistical of the Ministry
of Agriculture in 2008).

Berry thinning has been
used to obtain the needed loos-
ened, large berries, highest berry



El-Salhy et al. 2010

weight and accerated ripening.
Hand thinning plays an important
role with some grape varieties
since its control crop and im-
proves its quality and hastens the
ripening (Dhillon et al., 1992;
Fitzgerald and Patterson, 1994;
Palliotti and Cartechini, 1998;
Selim, 2007 and Hussein, Maha,
2008). The thinning necessary
depended on the cultivar and
sunshine as well as temperature
and nutrient supply (Poni, 2003,
Cheema et al., 2003 and El-Salhy
et al., 2010).

Excessive vegetative growth
resultant from unbalance existed
between various nutrients pro-
duced unfavorable clusters, vine
vigour may be accommodate
canopy modification or can be
controlled through summer hedg-
ing (Reynolds and Wardle, 1989;
Wolf et al., 1990; Morando et al.,
1991; Omran et al., 2004 and El-
Salhy et al., 2010). Leaves re-
moved is performed in cluster
area to enhance coloration, to
allow more light to enter and eas-
ily spraying cluster with growth
regulators. Two basal leaves can
be removed without adverse ef-
fects, but removal of all leaves
from the apical cluster downward
greatly reduces the yield (Jensen
et al., 1975; Petrie, 2003 and Ab-
del-Ghany et al., 2005). So this
work aimed to study the effect of
berry thinning and pinching on
yield and cluster and berry traits
of Thompson and Ruby seedless
grapevines.

Materials and Methods

This study was carried out
during two successive seasons of
2008 and 2009 on two seedless
cultivars of Vitis vinifera L., i.e.
Ruby and Thompson seedless
grapevines. All grapevines were
12 year old, spaced at 1.5xm,
grown at the experimental vine-
yard Plant Pathology Depart-
ment, Faculty of Agriculture,
Assiut University. The chosen
vines were received the usual
agriculture practices that are used
in the vineyard including soil
fertilization, irrigation and pest
control. The vine trained in tra-
ditional double cordon with three
wires and pruned during the se-
cond week of January. Each vine
was pruned to four arms of four
fruiting spurs with 3 buds length,
a total 48 buds/vine. Crop load
at all vines was adjusted to 25 &
30 clusters/vine after berry set for
Thompson and Ruby seedless
grapevines, respectively.  The
chosen vines for two cultivars
were divided into five different
thinning pinching, defoliation
treatments including the control.
The experiment was arranged in
complete randomized block de-
sign with four replications per
treatment one vine each. Thus
the treatments were as follow:

1- Thinning by cutting back
about 25% from the apical clus-
ters portion.

2- Thinning by alternatively
removing about 25% from clus-
ter branches (latrals).

3- Removing about 25% of
shoot length (pinching 25% of
shoot top).
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4- Four basal leaves removal of
fruiting shoot at veraison phase.
5- Pinching 25% of shoot top
plus removing.

6- Control (untreated vines).

Thinning treatments were
performed after berry set using
special shears. Whereas, pinch-
ing and leaves removal were per-
formed at two weeks of berry set
and at verasion phase, respective-
ly.

At harvest date, when solu-
ble solids contents (SSC%) at-
tained (16-18%) and color devel-
opment in 80% Ruby seedless
berries. Three clusters were tak-
en at random from the yield of
each vine to determine the fol-
lowing characters.

Average weight of cluster
(9), cluster length (cm), and ber-
ries number of cluster, as well as,
cluster compactness coefficient
according to Winkler et al.
(1974).

In addition, berry quality in
terms of berry weight SSC, total
acidity and reducing sugars %
according to A.O.A.C. (1985).

All obtained data were tabu-
lated and statistically analyses
according to Gomez and Gomez
(1984) and Snedecor and
Cochran (1990) using the L.S.D.
test for distinguishing the signifi-
cance differences between vari-
ous treatment means.
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Results

1- Effect of berry thinning,
shoot pinching and leaf remov-
ing on yield and cluster traits:

It is clear from data in Ta-
bles (1 & 2) that berry thinning
by removing either 25% of clus-
ter apical (T1) or 25% of shoul-
ders (T2) significantly decreased
the berries number per cluster
and consequently unsignificantly
decreased the cluster weight and
yield/vine of Ruby and Thomp-
son seedless grapevines com-
pared to untreated one. Con-
trarly, either shoot toping (T3) or
defoliation (T4) each alone or
together (T5) gave no clear affect
on number of berries per cluster,
while significantly increased the
cluster weight and yield/vine ex-
cept (T4) compared to untreated
ones.

The reduction percentage of
berries number per cluster was
ranged about (19.28 & 21.55%)
and (16.97 & 20.16%) for Ruby
seedless and (16.74 & 21.11%)
and (18.06 & 22.02%) for
Thompson seedless, due to T1
and T2 compared to untreated
ones, during the two seasons,
respectively. The corresponding
decrement percentage of cluster
weight attained (3.24 & 4.76%)
and (3.18 & 4.36%) and (3.53 &
5.15%) and (3.28 & 4.92%), re-
spectively.
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Also, the corresponding decre-
ment percentage of yield/vine
were (3.57 & 4.29%) and (2.95 &
5.48%) for Ruby seedless and
(451 & 5.12%) and (3.96 &
5.05%) for Thompson seedless
grapevines due to T1 and T2
compared to control in both stud-
ied seasons, respectively.

On the other hand, the in-
crement percentage of cluster
weight attained (13.55, 3.24 &
16.02%) and (11.59, 242 &
10.78%) for Ruby seedless clus-
ter and (11.34, 4.25 & 15.56%)
and (7.54, 489 & 6.48%) for
Thompson seedless cluster due to
T3, T4 and T5 compared to un-
treated ones during the two stud-
ied seasons, respectively.

Furthermore, all treatments
except berry thinning by remov-
ing 25% of cluster apical (T1)
failed to show any significant
effect on cluster length compared
to untreated one (control),
whereas (T1) significantly de-
creased the cluster length compa-
rable to other treatments during
two studied seasons.

Therefore, data in the previ-
ously tables showed significant
decrease in the cluster compact-

ness coefficient due to (T2)
whereas (T1) significantly in-
creased such trait compared the
control and other treatments.
Moreover, other treatments (T3,
T4 and T5) had unsignificantly
affected on such character than
control.

The decrement percentage
of cluster compactness coeffi-
cient was (24.86 & 22.65) and
(24.20 & 25.67%) for Ruby seed-
less and Thompson seedless clus-
ters due to T2 compared to con-
trol during the two studied sea-
sons, respectively. On other side,
the increasing percentage of such
character attained (10.13 &
10.63%) and (8.53 & 7.73%) for
Ruby seedless and Thompson
seedless clusters due to T1 during
the studied seasons, respectively.
2- Effect of berry thinning,
shoot pinching and leaf remov-
ing on berry quality:

Data from Tables (3 & 4)
showed that berry thinning as any
method and shoot tip either alone
or combined plus leaves removal
significantly improved the Ruby
and Thompson seedless grapes
quality in terms of berry weight,
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soluble solid contents, re-
ducing sugars and SCC/acidity
ratio and decreasing titratable

acidity %.
Furthermore, defoliation
significantly  improving  the

chemical berry juice compared to
either untreated ones or other
treatments used. Whereas, such
treatment failed to show any sig-
nificantly affect on berry weight
compared to untreated ones (con-
trol).

The increment of Ruby
seedless berry weight was (17.02,
20.41, 1557, 2.54 & 19.92%)
and (16.36, 19.04, 14.66, 1.62 &
12.76%) due to T1, T2, T3, T4
and T5 compared to untreated
ones during the two studied sea-
sons, respectively. The corre-
sponding increment of soluble
solid contents was (12.35, 13.78,
15.73, 22.24 & 17.68%) and
(11.88, 14.06, 13.13, 15.63 &
13.13%) due to T1 to T5 com-
pared to untreated ones during
the two studied seasons, respec-
tively.

Similarly, the increment
percentage in Thompson seedless
berry weight was (14.38, 21.13,
9.89, 3.61 & 8.00%) and (20.27,
24.61, 10.71, 2.93 & 7.40%) due
to T1, T2, T3, T4 and T5 com-
pared to control during the two
studied seasons, respectively.
The corresponding increment
percentage of SSC was (3.42,
7.14, 352, 549 & 6.21%) and
(6.04, 15.38, 13.25, 16.88 &
12.77%) due to T1, T2, T3, T4
and T5 compared to untreated
ones during the two studied
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seasons, respectively.
Furthermore, berry thinning
by removing 25% from shoulders
gave the heaviest berry weight
and best chemical juice quality
compared to other treatments. In
addition, defoliation gave the
best chemical berry juice quality.
Discussion and Conclusion
Thinning as removing some
of cluster branches induce a re-
duction of number of berries, so
the compactness coefficient was
decrease. The purpose is to give
individual berries enough space
to fully develop and still have a
fruit cluster that is not too com-
pact so, that high quality berry is
produced. Hence, there was cor-
related positively between per-
centage of removing cluster
shoulders and its compactness
coefficient. The decreasing in
berries number surely reflected in
decreasing the cluster weight,

consequently reduce the
yield/vine.
In addition, reducing the

berries number per cluster with-
out changing the number of
leaves, which reduce the compe-
tition between the berries on es-
sential materials which lead to
increase berry weight.

So, it can be concluded that
the berry thinning treatments ac-
cumulated carbohydrates content,
which activate the process of
growth and development, hence
increased the berry weight and
hastened ripening. These reflect-
ed on advancing the berry ripen-
ing and improving its quality for
increasing sugars and soluble
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solid contents and decreasing
total acidity.

Therefore, one can be con-
cluded that berries thinning must
be done to improve the clusters
and berries attributes of Thomp-
son and Ruby seedless grapes.
Since, now improve in clusters
and berries quality are most im-
portant target than total yield as
grape quality, since results an
increase in packable.

The results are in vine with
these obtained by many research
workers, such as Dhillon et al.
(1992), Rizk (1998), EI-
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).

As well as, shoot pinching
increased the berry weight and
size and consequently increased
the cluster weight, indirectly by
suppression shoot growth at time
of berry elongation and growth,
shifted the balance of competi-
tion between vegetative growth
and reproductive organs in favor
of the latter. In addition, the pos-
itive action of pinching on pro-
ducing new laterals induce more
leaf surface expansion lead to
improve the carbohydrates accu-
mulation, which activate the pro-
cess of growth and development,
hence increased the berry weight,
cluster weight and hastened berry
ripening. On the other hand,
grapevine leaves are not import-
ers of carbohydrates until they
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reach 50-80% of their final size.
The photosynthetic rate increases
until leaves attain full size (ap-
proximately 40 days after unfold-
ing) and decreases steadily,
therefore, leaf removal at verai-
son phase is performed in the
cluster area to enhance colora-
tion, to allow more light to enter,
where it would increase the rate
of physiological processes and
improve the berry ripening and
its chemical properties. So, it
can be say that four basal leaves
removal at veraison phase was
able to activate the process of
berry ripening induce a signifi-
cant improving berry quality.
Thus leaf removal as a canopy
management practice an im-
portant tool for improving the
microclimate inside the grape-
vine canopy especially in the
fruiting zone.

Similar results were reported
by Wolf et al. (1990), Abdel-
Ghany (1995), Dokoozlian et al.
(1995), Mohamed (1999), Sele-
em, Bassma (2001), Petrie et al.
(2003), Omran et al. (2004), Ab-
del-Ghany et al. (2005), Ali,
Mervat et al. (2006) and El-Salhy
et al. (2010).

Therefore, it could be con-
cluded that berries thinning must
be done. In addition, pinching
the shoots tips after berry set
along four basal leaves removal
at veraison phase to improve the
clusters and berries attributes of
Ruby and Thompson seedless
grapes.



Assiut J. of Agric. Sci., 41 (3) (29-42)

References:
Abd El-Galil, H.A.A. and M.M.
El-Wasfy. 2003. Effect of

some cultural practices on
King's Ruby grapevines pro-
duction under Assiut condi-
tions. C- Effect of thinning
treatments on yield and berry
quality. Assiut J. of Agric.
Sci., 34 (6): 207-2109.

Abd EI-Ghany, A.A. 1995. Effect
of paclobutrazol, uniconazole
and shoot topping on growth
and fruiting of Thompson
Seedless grapevines. Ph.D.
Thesis, Cairo Univ., Egypt, p.
21.

Abd EI-Ghany, AA.; Y.AM.
Omran and H.A. Abdel-Galil.
2005. Effect of summer prun-
ing on Thompson seedless
grapevines productivity. As-
siut J. of Agric. Sci., 36 (5):
183-196.

Ali, Mervat, A.K.; RS.S. El-
Gendy and F.M.E. Morsi.
2006. A study on the possi-
bility of improving coloration
of Crimson seedless grapes
under desert conditions via
the application of some treat-
ments. B- Summer pruning
and girdling. Bull. Fac.
Agric., Cairo Univ., 57: 723-
744.

Annual Reports of Statistics In-
stitute and Agricultural Eco-
nomic Dept.,, Ministry of
Agric., Egypt, 2008.

Association of Official Agricul-
tural Chemists. 1985. Official
Methods of Analysis
A.0.A.C. Benjamin Franklin

39

Station, Washington, D.C.,
M.S.A. pp. 440-512.

Cheema, S.S.; P. Singh and W.S.
Dhillon. 2003. Effects of crop
regaltion and canopy man-
agement on fruit quality and
disease incidence in grape.
Indian J. of Hort., 60 (3): 208-
213.

Dhillon, W.S. and A.S. Bindra.
2002. Effect of berry thinning
on quality and storage of
grapes cv. Perlett. J. of Re-
search Punjab Agric. Univ.,
39 (2): 184-189.

Dhillon, W.S.; A.S. Bindra; S.S.
Chefma and S. Sohan. 1992.
Note on effect of berry thin-
ning on quality of grapes cv.
Perlette. Indian J. of Hort., 49
(1): 50-52.

Dokozlian, N.; D. Luvisi; M.
Moriyama and P. Schradr.
1995. Cultural practices im-
prove colour, size of Crimson
seedless.  California Agric.,
49 (2): 36-40.

El-Hammady, AM.; A.D.
Shaltout; N. Abdel-Hamid
and M. El-Sayed. 2000. Ef-
fect of sitofex (CPPU) and
shoulder thinning on yield and
quality of King's Ruby grapes.
Arab Univ. J. of Agric. Sci., 8
(3): 735-754.

Fitzgerald, J. and W.K. Patterson.
1994. Response of "Reliance"
table grape to canopy man-
agement and ethephon appli-
cation. J. Amer. Soc. Hort.
Sci. 119 (5): 893-898.

Gomez, K.A. and A.A. Gomez.
1984. Statistical Procedure for



El-Salhy et al. 2010

Agriculture Research, 2™ Ed.
Wiley, New York.

Hussein, Maha, M.A. 2008.
Physiological studies on yield
and fruit quality of some seed-
less grapevines cultivar. Ph.D.
Thesis, Fac. Agric., Assiut
Univ., pp. 261.

Jensen, F.; D. Luvisi and G. Leo-
vitt. 1975. The effect of pre-
bloom shoot treatments on
yield and fruit characteristics
of cardinal and "Ribner" table
grapes.  Talk, 26™ Annual
Meeting of the American So-
ciety of Enologists June 27,
San Francisco. Grape grow-
ing R.J. Weaver, Dep. of Viti.
And Eno. Univ. of California,
Davis, March 1979, p. 183.

Mohamed, M.R. 1999. The ef-
fect of boron, girdling and
pinching on vegetative growth
and fruiting in Red Roomy
grapevines.  M.Sc. Thesis,
Fac. Agric., Assiut Univ., pp.
118.

Mohsen-Abeer, T. 2005. Effect
of the thinning methods on
Flame Seedless grapes on
yield and fruit quality. J.
Agric. Sci. Mansoura Univ.,
30 (4): 2159-2166.

Morando, A.; V. Gerbi; J.L.
Minati; Novello; L. Eynoro;
C. Arnulto; E. Tarett and G.
Minetti. 1991. Comparison
between cluster thinning and
topping and fruit set or verai-
son. Vignevini, 18 (7-8): 43-
50. (Hort. Abst., 62: 2904).

Omran, Y.A.M.; A.A. Abd El-
Ghany and Hanaa EIl-Helw.
2004. Improvement of cluster

40

shape and fruit quality of

"Roomy Red" grapevines.
Assiut J. of Agric. Sci., 35
(2):

Palliotti, A. and A. Cartechini.
1998. Cluster thinning effects
on yield and grape composi-
tion in different grapevine
cultivars. Acta Hort. (ISHS),
512:111-120.

Petric, P.R.; M.C.T. Trught; G.S.
Howeb and G.D. Buchan.
2003. The effect of leaf re-
moval and canopy height on
whole vine gas exchange and
fruit development of Vitis vi-
nifera L. Sauvignon Blanc.
Functional Plant Biology 30
(6): 711-717. Collingwood
Australia (Hort. Abst. Vol. 73
(11): 9649).

Poni, S. 2003. Summer pruning
in vineyards: physiological
and cultural aspects. Informa-
tore Agrario, 59 (26): 37-49.

Reynolds, A.G. and D.A.
Wardle. 1989. Effect of tim-
ing and severity of summer
hedging on growth, yield fruit
composition and canopy char-
acteristics of de chaunae. 1l-
Yield and fruit composition.
Amer. J. of Enol. and Vitic.,
40 (4): 299-308.

Rizk, M.H. 1998. Effect of
sitofex (CPPU), GA; and
hand thinning on yield and
fruit quality of Thompson
seedless grapes. J. of Agric.
Sci., Mansoura Univ., 23 (1):
397-404, Egypt.

Seleem, Basma, M. 2001.
Productivity improvement of
Roomy Red grape under As-



Assiut J. of Agric. Sci., 41 (3) (29-42)

siut conditions. Ph.D. Thesis,
Fac. of Agric., Assiut Univ.,
Egypt, 124 p.

Selim, A.A. 2007. Response of
Flame seedless grapes to
some improving treatments
under Assiut environments.
M.Sc. Thesis, Fac. Agric., As-
siut Univ., Egypt.

Singh, B. and N. Singh. 2003.
Effect of mechanical and
chemical treatments on the
quality of Perlette grapes.
Environment and Ecology. 21
(4): 755-758.

Snedecor, G.W. and W.G.

Cochran. 1990. Statistical
Methods 7" Ed. The lowa
State Univ., Press.

Winkler, AJ.; A.J. Cook; W.M.

Kliewer and L.A. Linder.
1974. General viticulture.
Published by University of
California Press, Barkley.

Wolf, T.K.; B.W. Zoecklein;

41

M.K. Cook and C.K. Cotting-
ham. 1990. Shoot topping and
ethephon on white Riesling
grapes and grapevines. Amer.
J. of Enol. and Vitic., 41 (4):
330-341.



El-Salhy et al. 2010

29 Al quinl)
s — da gl — Ja gl daals — e )3 A0S — pilid) o
).aa:a—l::)miwt;—z\_c\))‘“:\_}xs:\_c))mA_m\Jﬂ\oMC'_L.:“);i
&3V Glsdaty sl G 805 Al 3 i yks 2009-2008 oo se SO
Cun L sl Sl il Lal) e 3 peiall g 5 dpac GBI 5Y) A )
3 GY) Al ) Laiy adal) (e cpe sl amy i s haill g bl Cad ol jal
bl G sl s 4l
, , s YIS Lo Jeanial giliil) aal (adls (S
Ua ga Lialli atlay )8 ol 2 gitall oyl (0 %25 ¢ g lall (ol ol ]
05 0o IS (A B R 1 ol Gaa Jullys claall aae (o8
‘JAJ(’JH“—’\JMMR—UQA°JA—&/JM‘UJ}}JJM‘

lasdlic

Jabaa 325 (il s alsh (ali ) 2 gl Gl (e %25 A1) ol 2
il aal

3 sall o o jpme (5 gina s lall ()5 B Aujasa 32 el el 3
Sl adal

8 yalall & 500 Aae ) (3) ) 0¥ (i a5l Lo i 580 ol ol 4
GO 800 [ Jsmanally 25 8iall 55 e IS (B A0 850 B35
Gl Sl Al gl 28liag 45 Hlae AbeS) Lpailad st g lial)
Ca sl Ll Jalat o A
ol Gl clall gl J8 o gatall Jaud $ac @l 1Y A1) el bl 5
ey 3ol [ Jsanall (3555 siiall )55 358l Claall 220 e
I alaally 45 i claall Al Claall B (5 gina Cpad ) <l
CAldlae ) Gl juacdl) Gila g adlic o 6 AY)
Ak claall Gas o)y Aaaly da i) Sy 4l Hall o2a il e
Gls¥) A1) () AaYly diall 2my g & 8 (i st e ey A (4 %25
59 s Jgmane iy @lld g clall o o lig el (o 3 sl Jiud ac 6l)
Aadl ya Ay yai i

42



