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Abstract
Experiments were carried out at the Experimental Orchard of Assiut University, Faculty of Agriculture. The experiments aimed to overcome the looseness of berries as well as improving the yield and berry quality of Red Roomy
grape cultivar by using Boron, Zinc and NAA. The study also aimed to reduce
the cluster compactness by using GA3 and cluster thinning in order to improve
the quality of Thompson Seedless grape cultivar.
The treatments significantly increased the initial fruit set (IFS) and decreased the berry drop percentage. The cluster numbers not significantly affected
by various treatments. However, the treatments increased the yield over the control. The control vines gave the lowest yield among all the treatments. The present study showed that there were no significant differences between treatments
on the cluster width. On the other hand, treatments exhibited significant differences comparing with the control in respect of the cluster height. The treatments
except of spraying with NAA had significant differences comparing with the
control in respect of the cluster weight. However, the control vines gave the lowest cluster weight during the two studied seasons. On the contrary, the control
gave the highest weight of 100 berries. On the other hand, although the control
produced the highest juice weight of 100 berries but the differences were not significant during the two seasons of study. There were no significant differences
between the treatments in respect of TSS% during the two studied seasons. The
sugar contents took the same trend of TSS%.
On the other hand, there were no significant differences between the treatments on the cluster number per vine of Thompson seedless grape cultivar. Yield
weight significantly affected by GA3 application. The lowest yield obtained from
the control. Data revealed that spraying the cluster with GA3 at 5 + 20 + 30 ppm
gave the highest values of cluster width (cm) and height (cm). The clusters
treated with GA3 at 5 + 20 + 30 ppm were the heaviest clusters among all the
treatments and the differences between their values and the values of other treatments were significant during the two seasons of study. The weight of 100 berries and 100 berreis juice weight took the same trend of cluster weight. On the
contrary of the previous results, the control and cluster thinning followed by GA3
at 5 ppm + thinning had the highest TSS% in the berry juice. Concerning the
acidity percentage, the differences between the treatments mostly insignificant.
GA3 application recorded also the least ratio of TSS/acid ratio, however, the
other treatments significantly surpassed it in this respect. Cluster thinning gave
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the highest percentage of total sugars followed by GA3 at 5 ppm + thinning and
then the control.
This study concluded that the beneficial effects of spraying boron and zinc
during flowering to increase the berry set and decrease berry drop of Red Roomy
grape cultivar. On the other hand; Gibberellic acid (GA3) spraying increased
berry size, cluster weight and expand the cluster length of Thompson Seedless
grape cultivar that suffering from cluster compactness. Cluster thinning can be
used for increasing berry and cluster weight and improving the quality.
Keywords: Vitisvinefera, berry quality, GA3, Thinning, Boron, Zinc.

Boron and zinc are considered
as an essential elements for plant
growth and development. Sexual reproduction in plant is more sensitive
to low boron than the vegetative
growth. It plays an important role in
flowering and fruiting process, nitrogen metabolism biosynthesis and
translocation
of
carbohydrates.
While, zinc plays an important role
in many biochemical reactions
within the plants. Zinc is also regulates the activity of several enzymes.
It also has a role in auxin production,
formation of chlorophyll and carbohydrates and plays an important role
in flowering and fruiting of the economic plants. (Subramoniam et al
2006; Song et al 2015)
On grape cultivars, both boron
and zinc were extensively studied.
Investigators agreed upon the effectiveness of these elements on berry
set and yield [Onioue (1938), Ali
(2000), Prabau and Singaram (2002),
Subramoniam et al. (2006), Er et al
(2011), and Song et al. (2015)]. On
the other hand, it is known that NAA
plays an important role for decreasing the fruit drop. It also found that,
NAA improved physical and chemical properties of grapes (Abu-Zahra,
2013).
Gibberellic acid (GA3) sprays
are commonly used at bloom to increase berry size, cluster weight and

Introduction
Grape is one of the most important fruit crops in the world not only
for fresh consumption but also for
raisins and juice making. Most of
grape cultivars planted in Egypt belong to the table grape and all of
them are European grape cultivars
(Vitisvinifera L.).
In Egypt, grape occupy the
second rank after citrus. According
to the Ministry of Agriculture Statistics (2014), the total area devoted for
grapes reached 192934 feddans including 171882 feddans as fruitful
vines producing about 159169 tons
with
an
average
of
9.286
tons/feddan. In Upper Egypt, Assiut
is the leading governorate for grape
areas and producing.
During the last two decades,
many grape cultivars have been introduced to Egypt. Most of these cultivars have been planted in the new
reclaimed lands, however, old lands
in middle and Upper Egypt are still
planting in a large scale with Red
Roomy and Thompson Seedless cultivars.
There are some problems encounter both cultivars. For Red
Roomy, the looseness of berries is
the serious problem while the common problem in Thompson Seedless
is the cluster compactness.
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expand the cluster length of the
grape cultivars that suffering from
cluster compactness such as Thompson Seedless grape cultivar [Hassan
et al. (1988), Shaaban et al. (1989),
Mansour (1994), Hussein et al.
(1998), Abd-El-Ghanny (2000),
Casanova et al. (2009), Rizk-Allaet
al. (2011) and Mohsen (2015)].
Cluster thinning has been
widely used for increasing berry and
cluster weight and improving the
quality. It applied alone or in combined with GA3 treatments (Mohsen,
2015; Zhao et al., 2006; Mohamed
and Shaaban, 2008; Damotaet al.,
2010 and Bogicevic et al. 2015).
The aims of this study were:
1- An attempt to overcome the
looseness of berries as well as improving the yield and berry quality
of Red Roomy grape cultivar by using Boron, Zinc and NAA,
2- Reduce the cluster compactness by using GA3 and cluster thinning to improve the quality of
Thompson Seedless grape cultivar.
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Thompson Seedless. Thus, the total
buds left on each vine in this study
were 80 and 100 buds for Red
Roomy and Thompson Seedless
grapevines, respectively.
The following procedures were
executed on the vines:
1) The First Experiment:
This experiment was conducted
on fourty five (45) Red Roomy
grapevines. The treatment categories
were:
1- Spraying with NAA at 2.5
ppm.
2- Spraying with NAA at 5
ppm.
3- Spraying with Boron at 20
ppm.
4- Spraying with Boron at 40
ppm.
5- Spraying with Zinc at 100
ppm.
6- Spraying with Zinc at 200
ppm.
7- Spraying with Boron at 20
ppm + Zinc at 100 ppm.
8- Spraying with Boron at 40
ppm + Zinc at 200 ppm.
9- Control (spraying with water).

Materials and Methods
Experiments were carried out
throughout two successive seasons
of 2014 and 2015 on Red Roomy
and Thompson Seedless grapevines
grown at the Experimental Orchard
of Assiut University, Faculty of Agriculture. The grapevines age were
12 years old at the beginning of the
experiment and they were planted at
2x2.5 m apart. Forty-five uniform
grapevines from Red Roomy and
twenty-eight
grapevines
from
Thompson Seedless were chosen. All
grapevines were pruned as the traditional training system with 20 fruit
spurs and 4 buds were left on each
spur for Red Roomy and 5 buds for

The vines were sprayed using a
Knapsack sprayer (16 L). A total
volume of 16 lit was sufficient for
spraying 5 vines. A surfactant super
film at 0.1% was added to the spraying solutions. Both boron and zinc
was used in chelated form. The
spraying solution was added one
time. The chelated elements were
added during flowering period before the fall of caps while NAA was
added after fruit set. Nine treatment
combinations were tested comprised
of NAA, Boron, and Zinc spraying
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along with a non-treated control.
The experimental design was a completely randomized design with 5
replications and a vine was the experimental unit. Horticultural practices such as irrigation, soil management and fertilization were applied as recommended. The following measurements were taken on
each vine:
1- Total number of clusters
and yield weight (kg).
2- Percentage of initial fruit
set (IFS) was calculated according to
Mohamed and El-Sese (2004). Two
clusters from each vine which
sprayed with Boron and Zinc were
sacked with white cheesecloth sacks
prior to fruit set by about 10 days.
One month after fruit set, the clusters
were detached from the vines with
their sacks. In the laboratory, the
clusters were drawn out from the
sacks on white paper sheet and then
they sacked off on it. The flowers
and berries were divided into 1)
normal berries. 2) dropped berries. 3)
flowers that did not set. The percentage of initial fruit set was calculated according to the following
equation:

 Total acidity using titration by
NaoH at 0.1 N and phenolphthalein
as an indicator then expressed as tartaric acid.
 TSS/acid ratio was then calculated.
 Total and reducing sugars according to Lane and Eynon procedure outlined in A.O.A.C. (1985).
2) The second experiment:
This
experiment
executed
throughout two successive seasons
of 2014 and 2015 on twenty eight
(28) vines of Thompson Seedless
grape cultivar.
The treatments were as follow:
1- Spraying with Gibberellic
acid (GA3) at 5 ppm when the cluster
reaches 8-10 cm long. This spraying
aimed to expand the cluster. One
month later (after fruit set), same
vine were sprayed with GA3 at 20
ppm and then another spraying with
30 ppm after three weeks from the
second spraying. The later 2 sprayings were to increase the berry size.
2- Hand cluster thinning by
leaving the five shoulders located on
the base of the cluster and removing
the 6th, 7th and 8th shoulders and then
cutting the quarter of the cluster
from the bottom.
3- Spraying with GA3 at 5 ppm
+ cluster thinning.
4- Control.
The following parameters were
estimated for each vine:
1- Total number of clusters and
yield weight (kg).
2- Cluster width cm), cluster
height (cm), cluster weight (g), 100
berries weight (g) and 100 berries
juice weight (g).

Berry drop percentage was then
calculated.
3- Five clusters from each
vine yield were randomly taken to
estimate the following parameters:
 Cluster width (cm) and height
(cm).
 Cluster weight (g).
 100 berries weight.
 100 berries juice weight (g).
 Total soluble solids % (TSS
%) by using a hand refractometer.
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3- Total soluble solids %, total
acidity %, TSS/acid ratio was then
calculated, total sugars and reducing
sugars.
The experiments were designed
as a complete randomized design.
The analysis of variance (ANOVA)
was
conducted
according
to
Snedecor and Cochran (1972).
Means were compared using the
least significant differences (LSD)
values at 5% level of the probability.
Results and Discussion
I- The first experiment:
The effect of boron and zinc
spraying on initial fruit set percentage and berry drop of Red Roomy
grape cultivar is presented in Table
(1).
Data revealed that the treatments significantly increased the IFS
with an exception of Boron at 20
ppm and Boron 40 ppm + Zinc 200
ppm. The most effective treatment in
this respect was spraying with Zinc
at 100 ppm followed by Boron at 40
ppm and then Boron at 20 ppm +
Zinc at 100 ppm. The percentages
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related to the previous treatments
were 23.43, 19.40 and 18.44% as an
average of the two studied seasons,
respectively. However, the percentage of IFS in the control was 12.90%
(two season’s average).
On the other hand, berry drop
percentage (Table 1) was very high
in the control as compared with the
treatments. All the treatments
showed high significant differences
comparing with the control. Boron at
20 ppm exhibited the lowest berry
drop percentage during the two studied seasons (9.44 and 9.79% for both
seasons, respectively). While, Boron
at 20 ppm + Zinc at 100 ppm was the
2nd effective treatment in this respect
followed by Zinc at 100 ppm. The
percentage of berry drop for the last
two treatments were 16.60 and
20.05% as an average of the two
studied seasons, respectively. However, the control recorded the highest
berry drop where it gave 46.28 and
48.27% for both seasons, respectively with an average of 47.27%.
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Table 1. Effect of Boron and Zinc spraying on initial fruit set (IFS) and berry drop
% of Red Roomy grape cultivar during 2014 and 2015 seasons.
2014

IFS %
2015

Mean

Berry drop %
2014
2015
Mean

Boron 20 ppm

15.50

13.64

14.57

09.44

09.79

09.62

Boron 40 ppm

19.62

19.19

19.40

22.12

27.37

24.75

Zinc 100 ppm

25.22

21.64

23.43

16.32

23.78

20.05

Zinc 200 ppm

17.74

15.11

16.43

26.28

24.02

25.15

Boron 20 ppm + zinc 100 ppm

19.45

17.43

18.44

14.28

18.92

16.60

Boron 40 ppm + zinc 200 ppm

14.64

13.75

14.20

18.25

19.99

19.12

Control

13.68

12.12

12.90

46.48

48.27

47.27

L.S.D. 5%

03.76

01.48

01.91

09.46

08.90

06.20

Treatment

Yield components as affected by
NAA, Boron and Zinc are found in Table 2. The cluster numbers were not
significantly affected by various treatments. The yield weight (kg/vine) of
Red Roomy grapevines subjected to the
various treatments is presented in Table
2. The results revealed that spraying the
vines with zinc at 100 ppm produced
the highest yield followed by boron at
20 ppm + zinc at 100 ppm along with
Boron at 40 ppm. The yield weight
(kg/vine) associated with the previous
treatments was 9.59, 9.50 and 9.17
kg/vine as an average of two seasons,
respectively. The rest of treatments, although they increased the yield over the
control but the differences with the control were not significant. The control
vines gave the lowest yield among all
the treatments, (7.88 kg/vine as an average of two seasons). The above-

mentioned results were in accordance
with these reported by Ali (2000),
Farooq and Halmani (2000), Subramoniam et al. (2006), Krizsics and Diofasi
(2007), Bybardi and Shabanov (2010),
Ebrahim and ahmed (2012), Song et al.
(2015). They found that spraying grapevine with Boron and/or Zinc greatly enhanced the fruit set and yield.
Boron influences favorably the
germinability of pollen grains of grapevine and it probably acts as a special
nutrition for generative growth upon the
setting of berries of the cultivar because
of the augmentation of the number and
percentage of normal berries. On the
other hand, zinc is required for the synthesis of auxins, chlorophyll and starch.
The production of clusters with undeveloped berries and poor fruit set is due
to zinc deficiency.
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Table 2. Effect of NAA, Boron and Zinc on yield components of Red Roomy grape
cultivar during 2014 and 2015 seasons.
Cluster number
2014
2015
Mean

Yield weight (kg)
2014
2015
Mean

NAA 2.5 ppm

22.80

24.40

23.60

8.00

8.74

8.37

NAA 5 ppm

23.20

24.20

23.70

8.39

8.68

8.53

Boron 20 ppm

22.40

23.80

23.10

8.33

8.77

8.55

Boron 40 ppm

24.60

25.80

25.20

9.20

9.14

9.17

Zinc 100 ppm

23.20

23.60

23.40

9.76

9.42

9.59

Zinc 200 ppm

23.00

24.00

23.50

8.42

8.91

8.67

Boron 20 ppm + Zinc 100 ppm

23.00

24.40

23.70

9.35

9.68

9.50

Boron 40 ppm + Zinc 200 ppm

22.20

23.60

22.90

8.19

8.70

8.45

Control

22.80

23.80

23.30

7.93

7.83

7.88

NS

NS

NS

1.01

1.10

0.90

Treatment

L.S.D. 5%

The effect of NAA, Boron and
Zinc on cluster dimensions is presented in Table 3. Data showed that
there were no significant differences
between treatments on the cluster
width. On the other hand, treatments
exhibited significant differences
comparing with the control in respect
of the cluster height. The highest
value of cluster height was obtained
from the vines treated with Boron at
20 ppm and Boron at 40 ppm with
no significant differences between
them. The average values of cluster
height associated with these two
treatments were 27.50 and 25.90
(cm) as an average of the two studied
seasons, respectively. Spraying zinc
at 100 ppm in the 1st season and Boron at 20 ppm + zinc at 100 ppm in
the 2nd season gave also significant
differences comparing with the con-

trol (25.00 and 26.00 cm). The control vines gave the lowest value in
this respect where the cluster height
reached 20.60 (cm) (two season’s
average).
Data presented in Table (4)
showed the effect of NAA, Boron
and Zinc on cluster weight, 100 berries weight and 100 berries juice
weight of Red Roomy grapevines.
The results revealed that the
treatments except of spraying with
NAA had significant differences
comparing with the control in respect
of the cluster weight. The treatments
of zinc at 100 ppm, Boron at 20 ppm
+ zinc at 100 ppm and Boron at 40
ppm gave the bet results and significantly surpassed the control. The average cluster weight over seasons
reached 410.5, 399.5 and 396.8 (g)
for the previous treatments, respec-
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tively. However, the control vines
gave the lowest cluster weight during
the two studied seasons (348.2 and
329.2 g), respectively. On the contrary, the control gave the highest
weight of 100 berries (Table 5). The
100 berries weight of the control was
508.0 and 497.8 (g) for the two sea-

sons with an average of 502.9 (g).
The lowest values in this respect
were associated with the treatments
of zinc at 100 ppm, Boron at 40 ppm
and Boron at 20 ppm. These treatments gave an average weight of
435.4, 441.3 and 451.1 (g), respectively.

Table 3. Effect of NAA, Boron and Zinc on cluster width and height of Red Roomy
grape cultivar during 2014 and 2015 seasons.
Cluster width (cm)
2014
2015
Mean

Cluster height (cm)
2014
2015
Mean

NAA 2.5 ppm

13.00

15.20

14.10

23.60

21.00

22.30

NAA 5 ppm

12.00

15.60

13.80

20.60

24.40

22.50

Boron 20 ppm

14.20

16.00

15.10

25.40

26.40

25.90

Boron 40 ppm

13.60

15.40

14.50

26.20

28.80

27.50

Zinc 100 ppm

14.00

14.40

14.20

25.00

22.20

23.60

Zinc 200 ppm

13.40

12.60

13.00

20.00

23.60

21.80

Boron 20 ppm + Zinc 100 ppm

13.80

14.60

14.20

23.20

26.00

24.60

Boron 40 ppm + Zinc 200 ppm

12.00

12.80

12.40

20.20

22.00

21.10

Control

12.60

12.80

12.70

19.20

22.00

20.60

NS

NS

NS

04.52

03.51

02.80

Treatment

L.S.D. 5%
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Table 4. Effect of NAA, Boron and Zinc on weight (g) of cluster; 100 berries and
100 berries juice of Red Roomy grape cultivar during 2014 and 2015 seasons.
Cluster weight
(g)
2014
2015 Mean

100 berries weight
(g)
2014
2015 Mean

100 berries juice weight
(g)
2014
2015
Mean

NAA 2.5 ppm

351.0

355.0

353.0

473.9

469.4

471.7

280.2

277.8

279.0

NAA 5 ppm

360.2

359.2

359.7

465.1

449.7

457.4

265.6

260.6

263.1

Boron 20 ppm

372.6

365.6

369.1

449.9

452.4

451.1

263.0

272.4

267.7

Boron 40 ppm

410.8

382.8

396.8

435.6

447.0

441.3

269.6

268.0

268.8

Zinc 100 ppm

421.8

399.2

410.5

416.9

453.8

435.4

248.0

267.0

257.5

Zinc 200 ppm

368.6

367.4

368.0

449.4

464.7

457.0

276.0

276.4

276.2

Boron 20 ppm +
Zinc 100 ppm

405.2

393.8

399.5

458.6

461.4

460.0

274.8

274.0

274.4

Boron 40 ppm +
Zinc 200 ppm

369.0

367.6

368.3

449.3

459.8

454.5

270.8

274.2

272.5

Control

348.2

329.2

338.7

508.0

497.8

502.9

299.6

298.6

299.1

L.S.D. 5%

048.1

035.2

027.2

039.4

NS

028.1

NS

NS

NS

Treatment

On the other hand, although the
control produced the highest juice
weight of 100 berries (Table 4) but
the differences were not significant
during the two seasons of study.
These results came on line with
the other papers reported by Ali
(2000), Farooq and Hulmani (2000),
Subramoniam et al. (2006), Ebrahim
and Ahmed (2012), Abou Zahra
(2013), Nikkah et al. (2013) and
Mohsen (2015). They found that
spraying the grapevines with Boron
and/or Zinc increased cluster weight,
berry weight and size. Boron plays
an important role of both cell division and enlargement. On the other
hand, zinc is required to obtain an
optimum crop growth.
On the other hand, Kamal
(2006) found that spraying Thomp-

son Seedless grape cultivar with
NAA at 10 ppm decreased berry
weight and volume and decreased
berry drop.
The effect of various treatments
on some chemical characteristics of
Red Roomy grape cultivar is presented in Tables 5 and 6.
There were no significant differences between the treatments in
respect of TSS% (Table 5) during
the two studied seasons, however,
the combined analysis over seasons
exhibited significant differences
where the control surpassed most of
the treatments (17.10%). The lowest
percentages of TSS were obtained
from zinc at 100 ppm and Boron at
40 ppm (15.70 and 15.90%, respectively).
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The titratable acidity of various
treatments revealed that the highest
percentage of acidity was obtained
from NAA at 2.5% and then the control along with Boron at 40 ppm +
Zinc at 200 ppm. The later treatments gave 0.390, 0.382 and
0.374%, respectively, as an average
of the two seasons of study. While,
the lowest acidity percentage was
obtained from Boron at 40 ppm and
Boron at 20 ppm (0.305 and 0.345%,
respectively). The differences were
significant during the two seasons
and over seasons.

Concerning the values of
TSS/acidity, the presented results
(Table 5) revealed that spraying with
Boron at 40 ppm significantly surpassed most of the other treatments.
The ratio of this treatment reached
53.27, while Boron at 40 ppm + Zinc
at 200 ppm and NAA at 2.5 ppm
gave the lowest ratios (43.27 and
42.79, respectively). Boron at 20
ppm gave also a higher ratio (47.07)
but the difference between it and the
control (44.99) was not significant.

Table 5. Effect of NAA, Boron and Zinc on TSS; acidity and TSS/acid ratio of Red
Roomy grape cultivar during 2014 and 2015 seasons.
Treatment

TSS %
Acidity %
TSS/Acid Ratio
2014 2015 Mean 2014 2015 Mean 2014 2015 Mean

NAA 2.5 ppm

16.4

16.8

16.60 0.405 0.375 0.390 40.59 44.99 42.79

NAA 5 ppm

16.2

16.2

16.20 0.386 0.353 0.369 42.08 45.98 44.03

Boron 20 ppm

16.0

16.4

16.20 0.360 0.330 0.345 44.48 49.66 47.07

Boron 40 ppm

15.6

16.2

15.90 0.265 0.345 0.305 59.64 46.90 53.27

Zinc 100 ppm

15.4

16.0

15.70 0.381 0.336 0.359 40.41 47.65 44.03

Zinc 200 ppm

16.0

16.8

16.40 0.376 0.359 0.368 42.53 46.83 44.68

Boron 20 ppm + Zinc 100 ppm

16.0

16.8

16.40 0.380 0.338 0.359 42.14 49.82 45.98

Boron 40 ppm + Zinc 200 ppm

15.8

16.4

16.10 0.395 0.353 0.374 40.00 46.54 43.27

Control

17.0

17.2

17.10 0.383 0.381 0.382 44.49 45.49 44.99

L.S.D. 5%

NS

NS

0.75

The sugar contents took the
same trend of TSS% where the control gave the highest values of total
sugars. Data presented in Table 6
showed that there were significant
differences between the control and
all the other treatments (except of
NAA at 2.5 ppm in 2014). The per-

0.023 0.023 0.020 04.49

NS

02.99

centage of total sugar in the control
was 16.10% (2 seasons average)
while the least percentages were
taken from Boron at 40 ppm, followed by Zinc at 100 ppm and then
Boron at 20 ppm.
The average of total sugars percentage for the later treatments was
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14.65, 14.69 and 14.97%, respectively. The reducing sugars percentages took the same trend of total
sugars where the control surpassed
all other treatments, but the differences were significant only in the 1st
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season of study. Most of treatments
produced berries containing more
non-reducing sugars as comparing
with the control, however, the differences were not significant.

Table 6. Effect of NAA, Boron and Zinc on sugar contents of Red Roomy grape
cultivar during 2014 and 2015 seasons.
Treatment

Total sugars % Reducing sugars % Non-reducing sugars %
2014 2015 Mean 2014 2015 Mean 2014 2015 Mean

NAA 2.5 ppm

15.27 15.12 15.20 14.58 14.55 14.57

0.69

0.57

0.63

NAA 5 ppm

15.17 14.93 15.05 14.60 14.41 14.51

0.57

0.51

0.54

Boron 20 ppm

14.84 15.11 14.97 14.25 14.58 14.42

0.59

0.53

0.56

Boron 40 ppm

14.54 14.77 14.65 13.94 14.30 14.02

0.60

0.47

0.54

Zinc 100 ppm

14.78 14.59 14.69 14.33 13.98 14.16

0.44

0.61

0.53

Zinc 200 ppm

14.98 15.25 15.12 14.37 14.66 14.41

0.61

0.58

0.60

Boron 20 ppm + Zinc 100 ppm 14.84 15.27 15.06 14.26 14.76 14.51

0.58

0.51

0.54

Boron 40 ppm + Zinc 200 ppm 14.90 15.26 15.08 14.25 14.78 14.52

0.45

0.48

0.46

Control

16.03 16.16 16.10 15.58 15.71 15.64

0.45

0.48

0.46

L.S.D. 5%

0.79

NS

NS

NS

0.81

0.57

Some investigators reported
that treating the grapevines with Boron and Zinc either had no effect on
berry quality or decreased it but the
berry reached its maturity standards.
Christensen and Jensen (1978) mentioned that dilute application of zinc
caused larger berries and lower Brix.
They explained that the lower Brix
readings are the result of increased
berry set from zinc treatment response. Also, Krizsics and Diofasi
(2007) found a positive correlation
between boron concentrations of the
leaves and the titratable acidity.
On the other hand, investigators
found that applying Boron and Zinc

0.84

NS

NS

to the grapevines improved berry
quality in terms of TSS, acidity and
sugars, e.g. Abdel-Hady (1995),
Radwan (1999), Ali (2000), Prabu
and Singaram (2002), Subramonicam et al. (2006), Bybordi and Shabanov (2010), Risk-Alla et al.
(2011), Ebrahim and Ahmed (2012)
and Song et al. (2015).
II- The second experiment:
The effect of GA3 spraying and
cluster thinning on yield and quality
of Thompson Seedless grape cultivar
is presented in Tables 7-11.
Table 7 shows the results of
yield components during the two
studied seasons as affected by vari-
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ous treatments. The second season of
study gave much higher yield in
terms of cluster numbers or weight
comparing with the first season.
There were no significant differences
between the treatments on the cluster
number per vine. The vines gave
around 19.00 and 44.00 clusters/vine
during the 1st and 2nd seasons, respectively. Yield weight (Table 7)
significantly affected by GA3 application. Spraying with GA3 at 5 + 20
+ 30 ppm significantly improved the
yield weight comparing with the
other treatments. Such treatment
produced 7.27 and 19.43 kg/vine in
the two seasons, respectively with an
average of 13.35 kg/vine. The lowest
yield was obtained from the control
which gave 5.63 and 15.14 kg/vine
for the two studied seasons, respectively with an average of 10.39
kg/vine. The differences between
thinning, GA3 + thinning and the
control were not significant during
the two seasons or over seasons.
The effect of GA3 and cluster
thinning on cluster dimensions is
presented in Table 8.

Data revealed that, spraying the
cluster with GA3 at 5 + 20 + 30 ppm
gave the highest values of cluster
width (cm) and height (cm). The
clusters subjected to such treatment
exhibited significant differences (except of the 1st season) comparing
with the other treatments. The mean
cluster width (cm) reached 17.57 cm
(two seasons average) for this treatment, however, the differences between other treatments were not significant during both seasons of
study. Concerning the cluster height
(cm), the results showed that spraying with GA3 at 5 + 20 + 30 ppm
significantly surpassed the rest of
treatments. The values associated
with such treatment reached 26.29
and 30.57 cm for the two studied
seasons with an average of 28.43 cm.
Cluster thinning and GA3 at 5 ppm +
thinning gave values lesser than the
control. The mean cluster height
(cm) for the control was 25.21 cm
(two season’s average).

Table 7. Effect of GA3 and cluster thinning on yield components of Thompson
Seedless grape cultivar during 2014 and 2015 seasons.

Cluster number
2014
2015 Mean

Yield weight (kg)
2014
2015 Mean

GA3 5 + 20 + 30 ppm

19.00

44.29

31.64

7.27

19.43

13.35

Thinning

19.57

44.71

32.14

6.64

15.81

11.23

GA3 5 ppm + Thinning

18.57

45.29

31.93

6.26

16.16

11.21

Control

19.71

44.43

32.07

5.63

15.14

10.39

NS

NS

NS

1.08

02.09

01.68

Treatment

L.S.D. 5%
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Table 8. Effect of GA3 and cluster thinning on cluster width and height of Thompson Seedless grape cultivar during 2014 and 2015 seasons.
Cluster width (gm)
2014
2015
Mean

Cluster height (cm)
2014
2015
Mean

GA3 5 + 20 + 30 ppm

16.14

19.00

17.57

26.29

30.57

28.43

Thinning

15.43

17.43

16.43

19.57

24.71

22.14

GA3 5 ppm + Thinning

15.57

17.71

16.64

20.29

24.14

22.21

Control

14.57

16.71

15.64

23.71

26.71

25.21

NS

1.54

01.33

02.05

02.23

01.47

Treatment

L.S.D. 5%

Data of the cluster weight (g),
100 berries weight (g) and 100 berries juice weight (g) which were subjected to various treatments are
shown in Table 9.
The clusters treated with GA3
at 5 + 20 + 30 ppm were the heaviest
clusters among all the treatments and
the differences between their values
and the values of other treatments
were significant during the two seasons of study.
The recorded values of cluster
weight for such treatment were 385.1
and 441.4 (g) for the two seasons,
respectively with an average of
413.3 (g). The second best treatment
was GA3 at 5 ppm + thinning. The
later treatment had a significant differences with the control in the 1st
season of study and over the two
seasons. The mean cluster weight of
it reached 347.9 (g) while it was
312.5 (g) in the control (two season’s
average). Thinning alone also sur-

passed the control respecting the
cluster weight but the differences
were not significant during the two
studied seasons. The weight of 100
berries (Table 9) took the same trend
of cluster weight. The superior
treatment was GA3 at 5 + 2 + 30 ppm
followed by GA3 at 5 ppm + thinning
and then thinning alone. The differences between the three treatments
and the control were significant. As
an average of the two studied seasons, the 100 berries weight associated with these treatments was 189.7,
152.1 and 134.4 (g), respectively,
while it was 115.3 (g) in the control.
Data presented in the same Table
showed also that 100 berries juice
weight significantly affected by GA3
at 5 + 20 + 30 ppm. The average 100
berries juice weight of this treatment
was 78.57 (g). However, the differences between the other treatments
were not significant during the two
studied seasons.
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Table 9. Effect of GA3 and cluster thinning on weight (g) of cluster; 100 berries
and 100 berries juice of Thompson Seedless grape cultivar during 2014 and
2015 seasons.
Cluster weight
(g)
2014
2015
Mean

100 berries weight
(g)
2014 2015 Mean

100 berries juice weight
(g)
2014
2015
Mean

GA3 5 + 20 + 30 ppm

385.1

441.4

413.3

185.5

193.9

189.7

77.57

79.57

78.57

Thinning

318.9

354.6

336.7

128.4

140.4

134.4

64.71

64.43

64.57

GA3 5 ppm + Thinning

337.7

358.0

347.9

136.0

168.2

152.1

68.29

64.86

66.57

Control

285.9

339.1

312.5

113.4

117.2

115.3

62.71

62.00

62.36

L.S.D. 5%

36.53

36.80

25.06

07.48

10.40

06.2

09.95

10.32

06.93

Treatment

The results of berry quality as
influenced by GA3 application and
cluster thinning are presented in Tables 10 and 11.
On the contrary of the previous
results, the control and GA3 at 5 ppm
+ thinning followed by cluster thinning had the highest TSS% in the
berry juice (Table 10). The differences between these three treatments
and the 1st treatment were significant, however, the differences between these three treatments were
not significant. Concerning the acidity percentage, the differences between the treatments mostly insignificant except of the second season
which GA3 at 5 + 20 + 30 ppm and
GA3at 5 ppm + thinning significantly
increased the acidity % compared
with the other two treatments. GA3
application recorded also the least
ratio of TSS/acidity (Table 10),
however, the other treatments significantly surpassed it in this respect.
The TSS/acid ratios were 23.24,
23.22, 22.48 and 20.43 for the con-

trol, thinning, GA3 at 5 ppm + thinning, and GA3 at 5 + 20 + 30 ppm as
an average of two seasons, respectively.
Data concerning the sugar contents are presented in Table 11. The
results of sugars took the same trend
of TSS%. Cluster thinning gave the
highest percentage of total sugars
followed by GA3 at 5 ppm + thinning
and then the control, however, the
differences between them were not
significant. These three treatments
significantly surpassed the treatment
GA3 at 5 + 20 + 30 ppm where it recorded the lowest percentage of total
sugars (19.11%). Same trend could
be observed respecting the reducing
sugars percentage where GA3 at 5 +
20 + 30 ppm gave the lowest values.
On the other hand, the highest percentage of non-reducing sugars was
found in the control (0.64%) while
the differences between the other
treatments were not significant during the two studied seasons.
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Table 10. Effect of GA3 and cluster thinning on TSS; acidity and TSS/Acid ratio of
Thompson Seedless grape cultivar during 2014 and 2015 seasons.
Treatment

2014

TSS %
2015 Mean

2014

Acidity %
2015 Mean

TSS/Acid ratio
2014 2015 Mean

GA3 5 + 20 + 30 ppm

21.43

19.86

20.64

1.012

1.029

1.020

21.52

19.33

20.43

Thinning

23.43

21.14

22.29

0.953

0.971

0.962

24.59

21.85

23.22

GA3 5 ppm + Thinning

23.80

21.57

22.71

1.011

1.018

1.014

23.76

21.20

22.48

Control

23.57

21.86

22.71

0.992

0.966

0.979

23.83

22.65

23.24

L.S.D. 5%

01.25

01.25

0.86

NS

0.040

NS

NS

01.66

01.52

Table 11. Effect of GA3 and cluster thinning on sugar contents of Thompson Seedless grape cultivar during 2014 and 2015 seasons.
Total sugars %
2014 2015 Mean

Reducing sugar %
2014 2015 Mean

GA3 5 + 20 + 30 ppm

19.84

18.38

19.11

19.23

17.79

18.51

0.60

0.59

0.59

Thinning

22.04

19.64

20.84

21.53

19.05

20.29

0.51

0.59

0.55

GA3 5 ppm + Thinning

22.19

19.33

20.76

21.61

18.86

20.24

0.57

0.48

0.52

Control

21.95

19.11

20.53

21.35

18.42

19.89

0.60

0.69

0.64

L.S.D. 5%

01.04

NS

0.78

01.01

NS

0.76

NS

0.18

0.12

Treatment

Non-reducing sugars %
2014
2015
Mean

cultivar and Rizk-Alla et al. (2011)
on Black Monukka grape cultivar.
On the other hand, the results
of the current study came on line
with these reported by Ahmed
(1988), Mahmoud (1989a and b),
Shaaban et al. (1989), Mansour
(1994), and Abd-El-Ghany (2000)
found that treated Thompson Seedless grape with GA3increased yield
and cluster weight while it decreased
TSS%, sugars and increased the total
acidity.
Cluster and berry thinning are a
common practice performed on
many table grape cultivars to spare
more carbohydrates for the remaining berries which surely reflected on
advancing the berry ripening and
improving its quality. Investigators

The effect of GA3 to increase
the berry size, yield and decrease the
cluster compactness by increasing
the cluster length has been reported
in many papers. Hopping (1975)
found that GA3 at 5-40 ppm decreased cluster compactness, however, yield/vine, sugar and acid contents were not affected. On Red
Roomy grape cultivar, GA3 increased cluster length (Abd-El-bar
and El-Hagab, 1978) and increased
yield weight, berry and cluster
weight while it decreased berry quality (Hussein et al., 1986). Same results were found on Orland Seedless
grape (Halbrooks and Mortensen,
1987), on Perlettegrape (Hassan et
al., 1988), Dokoozlian and Peacock
(2001) on Crimson Seedless grape
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Ahmed, F.F. (1988). Effect of gibberellic acid concentrations, number of
application and time of spraying
on yield and ripening of White
Banaty seedless grapes (Vitisvinifera L.). Minia J. Agric. Res. &
Dev. Vol. 10, No. 2, 791-810.
Ali, A.H. (2000). Response of Flame
Seedless grapevines to spraying
with ascorbic acid and boron.
Minia J. of Agric. Res. & Develop. Vol. 20 (1): 159-174.
Association of Official Agricultural
Chemists (1985). Official Methods of Analysis. A. O. A. C. 14th
Ed. Published by A. O. A. C.,
Washington, D. C., U S A.
Bogicevic, M.; V. Maras; M. Mugosa;
V. Kodzulovic; J. Raicevic; S.
Sucur and O. Failla (2015). The
effect of early removal and cluster
thinning treatments on berry
growth and grape composition in
cultivars Vranac and Cabernet
Sauvignon. Chemical and Biological in Agriculture, 2 (13): 1-8.
Bybardi, A. and J.A. Shabanov (2010).
Effect of the foliar application of
magnesium and zinc on the yield
and quality of three grape cultivars grown in the calcareous soils
of Iran. Not. Sci. Biol., 2 (1): 8186.
Casanova, L.; R. Casanova; A. Moret
and M. Agusti (2009). The application of gibberellic acid increases berry size of "Emperatriz"
Seedless grape. Spanish Journal of
Agricultural Research, 4: 919927.
Christensen, P. and F.L. Jensen (1978).
Grapevine response to concentrate
and to dilute application of two
zinc compounds. Am. J. Enol.
Vitic., Vol. 29 (3): 213-216.
Damota, R.V.; C.R. Desouza; C.P.C.
Silva; G.D. Freitas; T.M. Shiga;
E. Purgatto; F.M. Lajolo and
M.A. Regina (2010). Biochemical

(Abd El-Galil and El-Wasfy, 2003;
Mohsen, 2005; Zhao et al., 2006;
Abd El-Wahab, 2006; Gerges, 2007;
Mohamed and Shaaban, 2008; Damota et al., 2010; Santesteban et al.
(2011); Őzer et al. 2012; and Bogicevic et al., 2015) found that cluster or berry thinning increased cluster weight, berry weight and size and
improved berry quality.
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ﺘﺤﺴﻴﻥ ﺍﻟﻤﺤﺼﻭل ﻭﺍﻟﺠﻭﺩﺓ ﻓﻲ ﺼﻨﻔﻲ ﺍﻟﻌﻨﺏ ﺍﻟﺭﻭﻤﻲ ﺍﻷﺤﻤﺭ ﻭﺍﻟﻁﻭﻤﺴﻭﻥ ﻋﺩﻴﻡ ﺍﻟﺒﺫﻭﺭ
ﺃﻴﻤﻥ ﻜﻤﺎل ﺃﺤﻤﺩ ﻤﺤﻤﺩ ،ﻓﺎﻁﻤﺔ ﺍﻟﺯﻫﺭﺍﺀ ﻤﺤﻤﺩ ﻋﺒﺩﺍﷲ ﺠﻭﺩﺓ ،ﺭﺸﺎﺩ ﻋﺒﺩ ﺍﻟﻭﻫﺎﺏ ﺍﺒﺭﺍﻫﻴﻡ
ﻭﻴﺎﺴﻤﻴﻥ ﻤﺤﻤﺩ ﺃﺤﻤﺩ ﻤﺩﻜﻭﺭ
ﻗﺴﻡ ﺍﻟﻔﺎﻜﻬﻪ – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺍﺴﻴﻭﻁ

ﺍﻟﻤﻠﺨﺹ

ﺃﺠﺭﻴﺕ ﺍﻟﺘﺠﺎﺭﺏ ﻋﻠﻰ ﻤﺩﺍﺭ ﻤﻭﺴﻤﻴﻥ ﻤﺘﺘـﺎﻟﻴﻴﻥ  ٢٠١٤ﻭ  ٢٠١٥ﻋﻠـﻰ ﺍﻟﻌﻨـﺏ ﺍﻟﺭﻭﻤـﻰ
ﺍﻻﺤﻤﺭ ﻭ ﺍﻟﻁﻭﻤﺴﻭﻥ ﻋﺩﻴﻡ ﺍﻟﺒﺫﻭﺭ ﺍﻟﻤﺯﺭﻭﻉ ﻓﻲ ﻤﺯﺭﻋﺔ ﺃﺒﺤﺎﺙ ﺍﻟﻔﺎﻜﻬﺔ – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ  -ﺠﺎﻤﻌﺔ
ﺃﺴﻴﻭﻁ .ﻜﺎﻨﺕ ﺃﻋﻤﺎﺭ ﺍﻟﻜﺭﻤﺎﺕ  ١٢ﻋﺎﻤﺎ ﻓﻲ ﺒﺩﺍﻴﺔ ﺍﻟﺘﺠﺭﺒﺔ ،ﻭﻜﺎﻨﺕ ﻤﺯﺭﻭﻋﺔ ﻋﻠـﻰ ٢,٥x ٢ﻤﺘـﺭ
ﻤﻥ ﺒﻌﻀﻬﺎ ﺍﻟﺒﻌﺽ ..ﻜل ﺍﻟﻜﺭﻤﺎﺕ ﻗﻠﻤﺕ ﺒﻁﺭﻴﻘﺔ ﺍﻟﺘﺭﺒﻴﺔ ﺍﻟﺭﺃﺴﻴﺔ ﺍﻟﺘﻘﻠﻴﺩﻴﺔ ﻤـﻊ ﺘـﺭﻙ  ٢٠ﺩﺍﺒـﺭﺓ
ﺜﻤﺭﻴﺔ ﻭ  ٤ﻋﻴﻭﻥ ﻋﻠﻰ ﻜل ﺩﺍﺒﺭﺓ ﻟﻠﻌﻨﺏ ﺍﻟﺭﻭﻤﻰ ﺍﻻﺤﻤﺭ ﻭ  ٥ﻋﻴﻭﻥ ﻟﻠﻁﻭﻤﺴﻭﻥ ﻋﺩﻴﻡ ﺒﺫﻭﺭ.
 - ١ﺍﻟﺘﺠﺭﺒﺔ ﺍﻷﻭﻟﻰ:
ﺃﺠﺭﻴﺕ ﻋﻠﻰ ) (٤٥ﺨﻤﺴﺔ ﺃﺭﺒﻌﻭﻥ ﻜﺭﻤﺔ ﻤﻥ ﺼﻨﻑ ﺍﻟﻌﻨﺏ ﺍﻟﺭﻭﻤﻰ ﺍﻻﺤﻤﺭ ﻭﺍﻟﺘـﻲ ﺘﻬـﺩﻑ
ﺇﻟﻰ ﺍﻟﺘﻐﻠﺏ ﻋﻠﻰ ﻅﺎﻫﺭﺓ ﺍﻨﻔﺭﺍﻁ ﺍﻟﺤﺒﺎﺕ ﻭﺘﺤﺴﻴﻥ ﺍﻟﻤﺤﺼﻭل ﻭﺍﻟﺠﻭﺩﺓ ﻓﻲ ﻫﺫﺍ ﺍﻟﺼﻨﻑ ﺍﻟﻬﺎﻡ ﻭﺫﻟـﻙ
ﺒﺎﺴﺘﺨﺩﺍﻡ ﺍﻟﺒﻭﺭﻭﻥ ) ٤٠ ، ٢٠ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ( ﻭﺍﻟﺯﻨـﻙ ) ٢٠٠، ١٠٠ﺠـﺯﺀ ﻓـﻲ ﺍﻟﻤﻠﻴـﻭﻥ(
ﻭﻨﺎﻓﺜﺎﻟﻴﻥ ﺤﺎﻤﺽ ﺍﻟﺨﻠﻴﻙ ) ٥ ، ٢,٥ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ(.
ﺃﺩﺕ ﺍﻟﻤﻌﺎﻤﻼﺕ ﺍﻟﻰ ﺯﻴﺎﺩﺓ ﻜﺒﻴﺭﺓ ﻓﺒﻨﺴﺒﺔ ﺍﻟﻌﻘﺩ ﺍﻷﻭﻟﻲ .ﺒﻴﻨﻤـﺎ ﺍﻟﻨـﺴﺒﺔ ﺍﻟﻤﺌﻭﻴـﺔ ﻟﻠﺤﺒـﺎﺕ
ﺍﻟﻤﺘﺴﺎﻗﻁﺔ ﻜﺎﻨﺕ ﻋﺎﻟﻴﺔ ﺠﺩﺍ ﻓﻲ ﺍﻟﻜﻨﺘﺭﻭل ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻤﻌﺎﻤﻼﺕ .ﺍﻤﺎ ﻋﺩﺩ ﺍﻟﻌﻨﺎﻗﻴﺩ  /ﻜﺭﻤـﺔ ﻟـﻡ
ﺘﺘﺄﺜﺭ ﺒﺸﻜل ﻜﺒﻴﺭ ﺒﺎﻟﻤﻌﺎﻤﻼﺕ ﺍﻟﻤﺨﺘﻠﻔﺔ .ﺒﻴﻨﻤﺎ ﺃﺩﺕ ﺍﻟﻤﻌﺎﻤﻼﺕ ﺍﻟﻰ ﺯﻴـﺎﺩﺓ ﻓـﻲ ﻭﺯﻥ ﺍﻟﻤﺤـﺼﻭل
)ﻜﺠﻡ/ﻜﺭﻤﺔ(.
ﻟﻡ ﺘﻜﻥ ﻫﻨﺎﻙ ﺍﺨﺘﻼﻓﺎﺕ ﻤﻌﻨﻭﻴﺔ ﺒﻴﻥ ﺍﻟﻤﻌﺎﻤﻼﺕ ﻤﻥ ﻨﺎﺤﻴﺔ ﻋﺭﺽ ﺍﻟﻌﻨﻘﻭﺩ .ﺍﻤﺎ ﺍﺭﺘﻔﺎﻉ ﺍﻟﻌﻨﻘﻭﺩ
ﻓﺄﻅﻬﺭﺕ ﺍﻟﻤﻌﺎﻤﻼﺕ ﺍﺨﺘﻼﻓﺎﺕ ﻜﺒﻴﺭﺓ ﻤﻘﺎﺭﻨﺔ ﻤﻊ ﺍﻟﻜﻨﺘﺭﻭل .ﻓﻴﻤﺎ ﻴﺘﻌﻠـﻕ ﺒـﻭﺯﻥ ﺍﻟﻌﻨﻘـﻭﺩ ﻓﺠﻤﻴـﻊ
ﺍﻟﻤﻌﺎﻤﻼﺕ  -ﺇﻻ ﺍﻟﺭﺵ ﺒﻨﺎﻓﺜﺎﻟﻴﻥ ﺤﺎﻤﺽ ﺍﻟﺨﻠﻴﻙ  -ﺃﻋﻁﺕ ﺍﺨﺘﻼﻓﺎﺕ ﻤﻌﻨﻭﻴﺔ ﻤﻘﺎﺭﻨـﺔ ﺒـﺎﻟﻜﻨﺘﺭﻭل
ﻭﻋﻠﻰ ﺍﻟﻌﻜﺱ ﻤﻥ ﺫﻟﻙ ﺃﻋﻁﻰ ﺍﻟﻜﻨﺘﺭﻭل ﺃﻋﻠﻰ ﻭﺯﻥ  ١٠٠ﺤﺒﺔ.
ﻻ ﺘﻭﺠﺩ ﻓﺭﻭﻕ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺤﺼﺎﺌﻴﺔ ﺒﻴﻥ ﺍﻟﻤﻌﺎﻤﻼﺕ ﻓﻲ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻭﻴﺔ ﻟﻠﻤﻭﺍﺩ ﺍﻟﺼﻠﺒﺔ ﺍﻟﺫﺍﺌﺒﺔ
ﺍﻟﻜﻠﻴﺔ ﺨﻼل ﺍﻟﻤﻭﺴﻤﻴﻥ .ﺇﻥ ﺃﻋﻠﻰ ﻨﺴﺒﺔ ﺤﻤﻭﻀﺔ ﻜﺎﻨﺕ ﻤﻊ ﺍﻟﻤﻌﺎﻤﻠﺔ ﺒﻨﻔﺜﺎﻟﻴﻥ ﺤﺎﻤﺽ ﺍﻟﺨﻠﻴﻙ ﺒﺘﺭﻜﻴﺯ
 ٪٢,٥ﺜﻡ ﺍﻟﻜﻨﺘﺭﻭل ﺜﻡ ﺍﻟﺒﻭﺭﻭﻥ ﺒﺘﺭﻜﻴﺯ  ٤٠ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ  +ﺍﻟﺯﻨـﻙ ﻋﻨـﺩ  ٢٠٠ﺠـﺯﺀ ﻓـﻲ
ﺍﻟﻤﻠﻴﻭﻥ .ﻓﻲ ﺤﻴﻥ ﺘﻡ ﺍﻟﺤﺼﻭل ﻋﻠﻰ ﺃﺩﻨﻰ ﻨﺴﺒﺔ ﺤﻤﻭﻀﺔ ﻤﻥ ﻤﻌﺎﻤﻠﺘﻲ ﺍﻟﺒﻭﺭﻭﻥ ﺒﺘﺭﻜﻴﺯ  ٢٠ﻭ ٤٠
ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ .ﻭﻜﺎﻨﺕ ﺍﻻﺨﺘﻼﻓﺎﺕ ﻤﻌﻨﻭﻴﺔ ﺨﻼل ﻤﻭﺴﻤﻲ ﺍﻟﺩﺭﺍﺴﺔ .ﺍﻤﺎ ﺍﻟﻤﻭﺍﺩ ﺍﻟـﺼﻠﺒﺔ ﺍﻟﺫﺍﺌﺒـﺔ
ﺍﻟﻜﻠﻴﺔ  /ﺍﻟﺤﻤﻭﻀﺔ ،ﻜﺸﻔﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺃﻥ ﺭﺵ ﺍﻟﺒﻭﺭﻭﻥ ﺒﺘﺭﻜﻴﺯ  ٤٠ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ ﺘﻔﻭﻕ ﺇﻟﻰ ﺤـﺩ
ﻜﺒﻴﺭ ﻋﻠﻰ ﻤﻌﻅﻡ ﺍﻟﻤﻌﺎﻤﻼﺕ ﺍﻷﺨﺭﻯ .ﺃﺨﺫﺕ ﻤﺤﺘﻭﻴﺎﺕ ﺍﻟﺴﻜﺭ ﻨﻔﺱ ﺍﺘﺠـﺎﻩ ﺍﻟـــ  TSSﺤﻴـﺙ
ﺃﻋﻁﻰ ﺍﻟﻜﻨﺘﺭﻭل ﺃﻋﻠﻰ ﺍﻟﻘﻴﻡ ﻤﻥ ﺍﻟﺴﻜﺭﻴﺎﺕ ﺍﻟﻜﻠﻴﺔ .ﺍﺘﺨـﺫﺕ ﺍﻟـﺴﻜﺭﻴﺎﺕ ﺍﻟﻤﺨﺘﺯﻟـﺔ ﻨﻔـﺱ ﺍﺘﺠـﺎﻩ
ﺍﻟﺴﻜﺭﻴﺎﺕ ﺍﻟﻜﻠﻴﺔ ﺤﻴﺙ ﺘﻔﻭﻗﺕ ﻤﻌﺎﻤﻠﺔ ﺍﻟﻜﻨﺘﺭﻭل ﻋﻠﻰ ﺠﻤﻴﻊ ﺍﻟﻤﻌﺎﻤﻼﺕ ﺍﻷﺨﺭﻯ.
ﺜﺎﻨﻴﺎ :ﺍﻟﺘﺠﺭﺒﺔ ﺍﻟﺜﺎﻨﻴﺔ:
ﻭﻜﺎﻥ ﺍﻟﻬﺩﻑ ﻤﻥ ﻫﺫﻩ ﺍﻟﺘﺠﺭﺒﺔ ﻫﻭ ﺍﻟﺤﺩ ﻤﻥ ﺍﻜﺘﻨﺎﺯ ﺍﻟﻌﻨﻘﻭﺩ ﻭﺫﻟﻙ ﺒﺎﻟﺭﺵ ﺒﺤﺎﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ
ﺒﺘﺭﻜﻴﺯ  ٣٠ + ٢٠ + ٥ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ،ﺍﺴﺘﺨﺩﺍﻡ ﺤﺎﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ ﺒﺘﺭﻜﻴﺯ  ٥ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ
 +ﺨﻑ ﺍﻟﻌﻨﺎﻗﻴﺩ ﻴﺩﻭﻴﺎ ﻭﺒﺩﺃ ﺍﻟﺭﺵ ﻋﻨﺩ ﻭﺼﻭل ﻁﻭل ﺍﻟﻌﻨﻘﻭﺩ ﻤﻥ  ١٠ – ٨ﺴـﻡ  ،ﺨـﻑ ﺍﻟﻌﻨﻘـﻭﺩ
ﻴﺩﻭﻴﺎ ﻭ ﺫﻟﻙ ﺒﻬﺩﻑ ﺘﺤﺴﻴﻥ ﻨﻭﻋﻴﺔ ﺤﺒﺎﺕ ﺍﻟﻌﻨﺏ ﺍﻟﻁﻭﻤﺴﻭﻥ ﻋﺩﻴﻡ ﺍﻟﺒﺫﻭﺭ .ﻫﺫﻩ ﺍﻟﺘﺠﺭﺒﺔ ﻨﻔﺫﺕ ﻋﻠـﻰ
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ﻤﺩﺍﺭ ﻤﻭﺴﻤﻴﻥ ﻤﺘﺘﺎﻟﻴﻴﻥ  ٢٠١٤ﻭ  ٢٠١٥ﻋﻠﻰ ﺜﻤﺎﻨﻴﺔ ﻭﻋﺸﺭﻴﻥ ) (٢٨ﻜﺭﻤﺔ ﻤﻥ ﺍﻟﻁﻭﻤﺴﻭﻥ ﻋﺩﻴﻡ
ﺍﻟﺒﺫﻭﺭ.
ﻻ ﺘﻭﺠﺩ ﻓﺭﻭﻕ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺤﺼﺎﺌﻴﺔ ﺒﻴﻥ ﺍﻟﻤﻌﺎﻤﻼﺕ ﻋﻠﻰ ﻋﺩﺩ ﺍﻟﻌﻨﺎﻗﻴﺩ /ﺍﻟﻜﺭﻤﺔ .ﺒﻴﻨﻤـﺎ ﻭﺯﻥ
ﺍﻟﻤﺤﺼﻭل )ﻜﺠﻡ/ﻜﺭﻤﺔ( ﺘﺄﺜﺭ ﺒﺸﻜل ﻜﺒﻴﺭ ﻤﻥ ﺨﻼل ﻤﻌﺎﻤﻠﺔ ﺍﻟﺭﺵ ﺒﺤﺎﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ ﺤﻴـﺙ ﺭﺵ
 GA3ﺒﺘﺭﻜﻴﺯﺍﺕ  ٣٠ +٢٠ + ٥ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ ﺃﺩﻯ ﺍﻟﻰ ﺘﺤﺴﻥ ﻜﺒﻴـﺭ ﻓـﻲ ﻭﺯﻥ ﺍﻟﻤﺤـﺼﻭل
ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﻤﻌﺎﻤﻼﺕ ﺍﻷﺨﺭﻯ .ﺒﻴﻨﻤﺎ ﻜﺎﻥ ﺃﺩﻨﻰ ﻤﺤﺼﻭل ﻤﻥ ﻤﻌﺎﻤﻠﺔ ﺍﻟﻜﻨﺘﺭﻭل .ﺃﻅﻬﺭﺕ ﺍﻟﺒﻴﺎﻨـﺎﺕ ﺃﻥ
ﺭﺵ ﺍﻟﻌﻨﻘﻭﺩ ﺒـ GA3ﺒﺘﺭﻜﻴﺯﺍﺕ  ٣٠ + ٢٠ + ٥ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ ﺃﻋﻁﺕ ﺃﻋﻠﻰ ﺍﻟﻘﻴﻡ ﻤﻥ ﺤﻴـﺙ
ﻋﺭﺽ ﻭﻁﻭل ﺍﻟﻌﻨﻘﻭﺩ )ﺴﻡ( .ﺍﻟﻤﻌﺎﻤﻠﺔ ﺒﺎﻟـ GA3ﺒﺘﺭﻜﻴﺯ  ٣٠ + ٢٠ + ٥ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ ﺘﻔـﻭﻕ
ﻋﻠﻰ ﺠﻤﻴﻊ ﺍﻟﻤﻌﺎﻤﻼﺕ ﻤﻥ ﺤﻴﺙ ﻤﺘﻭﺴﻁ ﻭﺯﻥ .ﻭﺴﻠﻙ ﻭﺯﻥ ﺍﻟـ  ١٠٠ﺤﺒﺔ ﻭﻭﺯﻥ ﻋـﺼﻴﺭ ١٠٠
ﺤﺒﺔ ﻨﻔﺱ ﺍﺘﺠﺎﻩ ﻭﺯﻥ ﺍﻟﻌﻨﻘﻭﺩ .ﻭﻋﻠﻰ ﺍﻟﻌﻜﺱ ﻤﻥ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻟﺴﺎﺒﻘﺔ ،ﺃﻋﻁﻰ ﺍﻟﻜﻨﺘـﺭﻭل ﺜـﻡ ﺍﻟﺨـﻑ ﻭ
ﺍﻟﺭﺵ ﺒﺎﻟــ GA3ﺒﺘﺭﻜﻴﺯ  ٥ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ ﺜﻡ ﺍﻟﺨﻑ ﺃﻋﻠﻰ ﻗﻴﻡ  TSS%ﻓﻲ ﺍﻟﻌﺼﻴﺭ .ﻭﻜﺎﻨـﺕ
ﺍﻟﺨﻼﻓﺎﺕ ﺒﻴﻥ ﻫﺫﻩ ﺍﻟﻤﻌﺎﻤﻼﺕ ﺍﻟﺜﻼﺜﺔ ﻭﺍﻟﻜﻨﺘﺭﻭل ﻤﻌﻨﻭﻴﺔ ،ﻭﻤﻊ ﺫﻟﻙ ﻜﺎﻨﺕ ﺍﻻﺨﺘﻼﻓـﺎﺕ ﺒـﻴﻥ ﻫـﺫﻩ
ﺍﻟﻤﻌﺎﻤﻼﺕ ﻭﺒﻌﻀﻬﺎ ﻏﻴﺭ ﻤﻌﻨﻭﻴﺔ .ﻭﻓﻴﻤﺎ ﻴﺘﻌﻠﻕ ﺒﻨﺴﺒﺔ ﺍﻟﺤﻤﻭﻀﺔ ،ﻜﺎﻨﺕ ﺍﻻﺨﺘﻼﻓﺎﺕ ﺒﻴﻥ ﺍﻟﻤﻌﺎﻤﻼﺕ
ﻤﻌﻅﻤﻬﺎ ﻀﻌﻴﻔﺔ ﻭﺍﻋﻁﻰ ﺨﻑ ﺍﻟﻌﻨﻘﻭﺩ ﺃﻋﻠﻰ ﻨﺴﺒﺔ ﻤﻥ ﺍﻟﺴﻜﺭﻴﺎﺕ ﺍﻟﻜﻠﻴﺔ ﺘﻠﻴﻬﺎ GA3ﺒﺘﺭﻜﻴﺯ  ٥ﺠﺯﺀ
ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ  +ﺍﻟﺨﻑ ﺜﻡ ﺍﻟﻜﻨﺘﺭﻭل.
ﻭﺨﻠﺼﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺇﻟﻰ ﺍﻵﺜﺎﺭ ﺍﻟﻤﻔﻴﺩﺓ ﻟﺭﺵ ﺍﻟﺒﻭﺭﻭﻥ ﻭﺍﻟﺯﻨﻙ ﺨﻼل ﻓﺘﺭﺓ ﺍﻟﺘﺯﻫﻴﺭ ﻭﺫﻟـﻙ
ﻟﺯﻴﺎﺩﺓ ﻨﺴﺒﺔ ﺍﻟﻌﻘﺩ ﻭﺍﻨﺨﻔﺎﺽ ﻨﺴﺒﺔ ﺘﺴﺎﻗﻁ ﺍﻟﺤﺒﺎﺕ ﻓﻲ ﺍﻟﻌﻨﺏ ﺍﻟﺭﻭﻤﻲ ﺍﻷﺤﻤﺭ .ﻤﻥ ﻨﺎﺤﻴـﺔ ﺃﺨـﺭﻯ
ﺃﺩﻯ ﺍﻟﺭﺵ ﺒﺤﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ ) (GA3ﺍﻟﻰ ﺯﻴﺎﺩﺓ ﺤﺠﻡ ﺍﻟﺤﺒـﺎﺕ ،ﻭﻭﺯﻥ ﺍﻟﻌﻨﻘـﻭﺩ ﻭﺯﻴـﺎﺩﺓ ﻁـﻭل
ﺍﻟﻌﻨﻘﻭﺩ ﺍﻟﻁﻭﻤﺴﻭﻥ ﻋﺩﻴﻡ ﺍﻟﺒﺫﻭﺭ ﺤﻴﺙ ﻴﻌﺎﻨﻲ ﻫﺫﺍ ﺍﻟﺼﻨﻑ ﻤﻥ ﺍﻜﺘﻨﺎﺯ ﺍﻟﻌﻨﻘﻭﺩ .ﻜﺫﻟﻙ ﻴﻤﻜﻥ ﺍﺴﺘﺨﺩﺍﻡ
ﺍﻟﺨﻑ ﻟﺯﻴﺎﺩﺓ ﻭﺯﻥ ﺍﻟﻌﻨﻘﻭﺩ ﻭﺍﻟﺤﺒﺎﺕ ﻭﺘﺤﺴﻴﻥ ﺍﻟﺠﻭﺩﺓ.
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