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Abstract
This study was carried out at the Experimental Orchard, Faculty of Agriculture, Assiut University, Egypt, to study the effect of GA3, calcium chloride and
vapor guard spraying on fruiting of Manfalouty pomegranate during 2014 and
2015 seasons. The experiment was set up in a complete randomized block design
with three replicates, one tree per each.
GA3, calcium chloride and vapor guard spraying significantly increased the
yield/tree compared to unsprayed ones. GA3 spraying gave the highest yield followed by calcium chloride. On the other hand, all treatments significantly decreased the fruit cracking percentage compared to unsprayed ones. The least fruit
cracking was recorded due to calcium chloride spraying.
All treatments significantly increased fruit weight and fruit dimensions as
well as aril percentage and juice contents compared to unsprayed ones. Moreover, calcium chloride and vapor guard significantly improved the fruit chemical
constituents, whereas, GA3 spraying decreased the chemical fruit constituents
compared to unsprayed ones.
It could be concluded that spraying Manfalouty pomegranate trees with calcium chloride at 40 or 80 ml/L at 1st July was necessary to get high yield, reduce
the fruit cracking percentage and improve fruit quality.
Keywords: GA3, Calcium, Vapor guard, Fruit cracking, Yield, Fruit quality, Manfalouty
pomegranate.

Introduction
Pomegranate
(Punica
granatum) is one of the oldest
known edible fruits. It mentioned in
the holy Quran and in the ancient
Egyptian mythology. It is native of
Iran and is extensively cultivated in
Mediterranean regions. Pomegranate
is one of the most suitable fruits for
tropical and subtropical regions (ElSese, 1988; Sheikh and Manjula,
2012 and Bakeer, 2016).
Pomegranate fruits are rich in
sugars, vitamins, polyphenols and
mineral (Bakeer, 2016).
Manfalouty is considered one
of the most important pomegranate

cultivars grown successfully in upper
Egypt (Hegazi et al., 2014).
Cracking damage is one of the
most serious problem faces pomegranate growers. It causes loss about
50% of the marketable fruits. This
problem is due to the improper water
management and deficiency of
micronutrients and Ca (Sheikh and
Manjula, 2012).
Calcium plays an important
role in reducing fruit cracking, it improves fruit growth and creates a
state of water balance between
epicarp and inside fruit tissues, as
well as maintains fruit cell wall elasticity and firmness (Mitra, 1997).
Applying calcium before harvest im-
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proves
various
fruits
quality
(Pooviah, 1979 and Cheour et al,
1990).
Gibberellic acid was widely
used in various horticultural crops
for improving fruit set, fruit weight
and dimensions, aril %, firmness,
peel thickness, yield and its components, total sugars, vitamin C, total
anthocyanins and total soluble solids
percentage (Khalil and Aly, 2013
and Merwad et al., 2016). Spraying
pomegranate with various concentrations of GA3 reduced the percentage
of fruit cracking (Sepahi, 1986; ElSalhy, 1996; El-Mahdy et al., 2009
and Hegazi et al., 2014).
Vapor guard is an antitranspirant and frost protectant and
forms a thin film covering the plant,
thereby reducing water loss. It is believed that silicon precipitates beneath the top layer of cell to improve
the natural resistance of plants
against unfavourable climatic and
other conditions (Verreynne and Der
Merwe, 2011).
This investigation aimed to
study the effect of spraying with
GA3, calcium chloride, and vapor
guard on controlling cracking damage and improving the fruiting of
Manfalouty pomegranate cultivar.
Materials and Methods
This experiment was carried
out during two successive seasons of
2014 and 2015 at the Fruit Orchard
of Faculty of Agriculture, Assiut
University, Egypt. Eighteen (18)
healthy, nearly uniformed in shape,
size and productivity pomegranate
trees of Manfalouty cultivar fourty
years old were chosen for this study.
Trees are grown on clay soil and
spaced 5x5 m apart, subjected to sur-

face irrigation system, and received
the same horticultural practices.
This investigation included the
following six treatments.
1- Control (spraying water).
2- Spraying with gibberellic acid
at 50 ppm
3- Spraying with gibberellic acid
at 100 ppm
4- Spraying with calcium chloride
at 40 mL/L.
5- Spraying with calcium chloride
at 80 mL/L.
6- Spraying with vapor guard at
20 mL/L.
GA3, calcium chloride and vapor guard solution were prepared by
dissolving the assigned amount in
the required water. The fruits received solutions with triton B as a
wetting agent, using a hand held
spray wand at the 1st week of July
(two months of fruit set) during the
two seasons of study.
The experiment was arranged
in a complete randomized block design with six treatments each treatment replicated three times, one tree
per each.
At commercial maturity stage
the response of Manfalouty pomegranate to gibberellic acid, calcium
chloride and vapor guard was evaluated through the following determinations:
1- Yield):
At harvest time the fruits per
each tree was harvested and weighed
then yield/tree was recorded.
2- Fruit cracking percentage:
The percentage of cracked
fruits was calculated as follows:
Cracking (%) 
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Number of cracked fruits/tree
x 100
Total number of fruits/tree
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ing to Rabino and Mancinelli
(1986).
Statistical analysis:
Data were tabulated and statistically analyzed according to
Snedecor and Cochran (1972).
Means were compared using the
least significant differences (LSD)
values at 5% levels of the probability.
Results and Discussion
1- Yield and fruit cracking:
Data presented in Table (1)
showed the effect of GA3, calcium
chloride and vapor guard on
yield/tree and fruit cracking percentage of Manfalouty pomegranate trees
during 2014 and 2015. It is obvious
from the data that the results took
similar trend during the two studied
seasons.
In general view, data showed
that all treatments significantly increased the yield/tree compared to
untreated ones. The highest values of
yield/tree were recorded on the trees
that sprayed by GA3 at 100 ppm,
(96.45 & 106.45 kg). On other hand,
the lowest values were recorded on
untreated trees, (75.91 & 84.40 kg)
during the two studied seasons, rsepectively. The obtained yield/tree
were (89.74, 96.45, 90.55, 88.18,
80.70 & 75.91) and (103.50, 106.45,
100.28, 96.38, 88.50 & 84.40
kg/tree) due to spray with GA3 at 50
ppm, GA3 at 100 ppm, calcium chloride at 40 ml/L, calcium chloride at
80 ml/L, vapor guard at 20 ml/L and
unsprayed one during the two studied seasons, respectively.
Hence, the corresponding increment percentage over unsprayed
ones were (18.22, 27.06, 19.29,
16.16 & 6.31%) and (22.63, 26.13,

3- Fruit physical properties:
a) Fruit weight (g): At mature
stage a sample of ten fruits
per replicate was weighed.
b) Fruit height and diameter (cm)
were measured by using
vernier caliper.
c) Fruit peel and aril were
weighed by digital balance.
d) Aril/fruit ratio was calculated
as follows:
Aril/fruit ratio 
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Aril weight (g)
x 100
Fruit weight (g)

e) Fruit juice volume (cm2) was
measured using graduated
cylinder and juice percentage
to whole the fruit was calculated.
4- Fruit chemical properties:
a) Total soluble solids percentage
(TSS%) was determined in
fruit juice using a hand refractometer.
b) Total acidity" using titration
by NaOH at 0.1 N and phenolphthalene as an indicator
then expressed as citric acid,
according to A.O.A.C. (1985)
and then TSS/acid ratio was
calculated.
c) Percentage of reducing sugars
in juice was determined, according to Land and Eynon
procedure which outlined in
A.O.A.C. (1985).
d) Vitamin C content (mg ascorbic acid/100 mL juice): It was
determined
by
titration
against 2,6 dichlorophenol indophenol dye according to
A.O.A.C. (1985).
e) Total anthocyanin content of
juice was calculated accord-
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18.82, 14.19 & 4.86%) during the
two studied seasons, respectively.
Contrarly, all treatments significantly decreased the fruit cracking percentage compared to unsprayed ones. The least values was
recoded on the trees that sprayed by
calcium chloride at 80 ml/L (5.67 &
6.17%), whereas, the highest ones
were obtained on unsprayed ones
(11.80 & 13.65%) during the two
studied seasons, rsepectively. The
recorded fruit cracking percentage
was (7.39, 7.60, 6.09, 5.67, 7.21 &
11.80%) and (8.32, 8.65, 6.82, 6.17,
8.62 & 13.65%) due to spray with
GA3 at 50 ppm, GA3 at 100 ppm,
calcium chloride at 50 ml/L, calcium
chloride, calcium chloride at 80
ml/L, vapor guard at 20 ml/L and
unsprayed one during the two studied seasons, respectively. Hence, the
corresponding decrement percentage
of fruit cracking percentage under
unsprayed ones was attained (37.37,
35.59, 48.39, 51.95 & 38.90%) and
(39.05, 36.63, 50.04, 54.80 &
36.85%) during the two studied seasons, respectively.
The effect of CaCl2 and GA3 on
reducing the fruit cracking percentage may be attributed to that calcium
enhanced fruit growth and cause
maintaining of water balance be-

tween exocarp and inside fruit tissues and keep fruits cell walls flexibility and strength. GA3 can influence fruit cracking indirectly by influencing of permeability or elasticity of the fruit cuticle (El-Salhy,
1996; Hegazi et al., 2014 and
Bakeer, 2016).
These results are agree with
those reported by El-Salhy (1996),
Mohamed (2004), Ali (2006), ElMahdy et al. (2009), Sheikh and
Manjula (2012), Ahmed et al.
(2014), Bakeer (2016) and Digrase et
al. (2016).
2- Fruit properties:
A- Physical fruit properties:
These include fruit weight, fruit
dimension, aril percentage and juice
percentage. As shown in Tables (1 &
2), fruit weight and its dimension
took similar trend in response to different treatments. Generally, the results reported that all treatments significantly increased all the studied
physical fruit properties compared to
untreated ones. GA3 at 100 ppm gave
the highest values of these traits,
where the fruit weight reached
(434.33 & 456.18 g), aril percentage
(68.11 & 66.29%) and juice percentage (39.80 & 40.61%) during the
two studied seasons, respectively.
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Table 1. Effect of GA3, calcium chloride and vapor guard spraying on yield/tree,
fruit cracking and fruit weight of Manfalouty pomegranate during 2014 and
2015 seasons.

2014
75.91

2015
84.40

Fruit cracking
%
2014
2015
11.80
13.65

50 ppm

89.74

103.50

7.39

8.32

405.83

418.50

100 ppm

96.45

106.45

7.60

8.65

434.33

456.18

40 (ml/L)

90.55

100.28

6.09

6.82

396.50

412.50

80 (ml/L)

88.18

96.38

5.67

6.17

385.00

403.33

80.70
2.86

88.50
3.31

7.21
0.58

8.62
0.42

365.80
12.64

381.50
15.17

Treatment
Control
GA3
Calcium
chloride

Vapor guard 20 (ml/L)

L.S.D. 5%

Yield/tree (kg)

Fruit weight (g)
2014
328.33

2015
359.17

Table 2. Effect of GA3, calcium chloride and vapor guard spraying on some physical fruit properties of Manfalouty pomegranate during 2014 and 2015 seasons.

Treatment
Control

Fruit
Fruit
Juice %
Height
diameter
(cm)
(cm)
2014 2015 2014 2015 2014 2015 2014 2015
36.30 37.50 59.76 58.37 6.46 7.08 7.63 8.17
Aril weight
%

50 ppm

39.26 40.11 67.12 65.90

7.25

7.80

8.27

8.85

100 ppm

39.80 40.61 68.11 66.29

7.68

8.15

8.94

9.18

Calcium 40 (ml/L) 37.70 38.93 65.87 63.13
chloride 80 (ml/L) 37.85 38.66 65.27 62.82

7.01

7.67

8.18

8.67

6.93

7.55

7.98

8.48

32.18 38.06 62.82 60.16
1.83 1.56 1.23 1.47

6.84
0.32

7.43
0.28

7.91
0.26

8.40
0.21

GA3

Vapor guard 20 (ml/L)

L.S.D. 5%

corresponding the increment percentage of fruit weight over unsprayed ones were (23.60, 32.28,
20.76, 17.26 & 11.41%) and (16.52,
27.00, 14.85, 12.30 & 6.22%), respectively.
These results may be due to
that gibberellins are involved in cell
division and cell elongation, resulted
in influence fruit weight and size. On

The recorded fruit weight were
(405.83, 434.33, 396.50, 385.00,
365.80 & 328.33 g) and (418.50,
456.18, 412.50, 403.33, 381.50 &
359.17 g) due to spray with GA3 at
50 ppm, GA3 at 100 ppm, calcium
chloride at 40 ml/L calcium chloride
at 80 ml/L, vapor guard at 20 ml/L
and unsprayed one during the two
studied seasons, respectively. Hence,
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the other hand, calcium enhanced
fruit growth and cause maintaining
of water balance. These effects induce an obvious promotion increasing in fruit weights and their dimension and their juice contents.
The findings are in agreement
with El-Salhy (1996), Mohamed
(2004), Ali (2006), El-Mahdy et al.
(2009), Abdi Reddy and Prasad
(2012) and Digrase et al. (2016).
B- Chemical fruit constituents:
Data presented in Tables (3 &
4) indicated that calcium chloride
and vapor guard spraying significantly improved the fruit chemical
constituents in terms of increasing
the total soluble solids and reducing
sugars as well as TSS/acid ratio and
anthoycanins contents and reducing
total acidity percentage compared to
GA3 spraying or unsprayed ones. On
the other hand, spraying GA3 either
at 50 or 100 ppm significantly decreased the total soluble solids, reducing sugars, TSS/acid ratio and

anthocyanins content compared to
unsprayed ones. All treatments significantly increased vitamin C content compared to unsprayed ones.
The highest values of TSS
(16.83 & 17.20), (16.10 & 16.67%),
reducing sugar (11.92 & 12.61%),
(11.62 & 12.20%) and anthocyanin
content (63.80 & 65.31), (62.91 &
64.25%) were recorded due to spray
by calcium chloride at 40 ml/L or 80
ml/L during the two studied seasons,
respectively. These values were
(16.33 & 15.67%), (11.35 &
11.18%) and (58.90 & 57.82%) due
unsprayed ones during the two studied seasons, respectively. Hence, the
corresponding increment percentage
of these traits due calcium chloride
over unsprayed ones were attained
(3.06 & 5.33%), (2.74 & 6.38%),
(5.02 & 11.10%), (3.93 & 9.12%)
and (8.32 & 10.88%), (8.80 &
11.12%) during the two studied seasons, respectively.
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Table 3. Effect of GA3, calcium chloride and vapor guard spraying on TSS, acidity
and TSS/acid ratio of Manfalouty pomegranate during 2014 and 2015 seasons.

TSS %
2014
2015

Acidity %
2014
2015

TSS/acid ratio
2014
2015

16.33

15.67

1.305

1.237

12.51

12.67

50 ppm

15.10

15.33

1.256

1.173

12.01

13.07

100 ppm

15.00

15.00

1.263

1.195

11.88

12.55

40 (ml/L)

16.83

16.10

1.180

1.088

14.24

14.80

80 (ml/L)

17.20

16.67

1.088

1.024

15.83

16.28

16.76
0.38

15.87
0.51

1.221
0.038

1.130
0.042

13.78
0.64

14.04
0.76

Treatment
Control
GA3

Calcium
chloride

Vapor guard 20 (ml/L)

L.S.D. 5%

Table 4. Effect of GA3, calcium chloride and vapor guard spraying on reducing
sugar, anthocyanins and vitamin C of Manfalouty pomegranate during 2014
and 2015 seasons.

Reducing
sugar%
2014
2015

Anthocyanins
mg/L
2014
2015

Vitamin C
Mg/100ml
2014
2015

11.35

11.18

58.90

57.82

23.38

23.85

50 ppm

10.78

10.60

53.54

51.10

26.61

27.22

100 ppm

10.30

10.11

50.36

49.88

25.88

26.95

40 (ml/L)

11.92

11.62

63.80

62.91

25.60

26.36

80 (ml/L)

12.61

12.20

65.31

64.25

25.12

25.76

Vapor guard 20 (ml/L)

11.78

11.30

62.60

61.51

24.69

25.98

L.S.D. 5%

0.37

0.43

1.68

1.39

1.11

1.02

Treatment
Control
GA3

Calcium
chloride

These finding might be due to
calcium effects on improving the
growth and nutrition uptake and consequently improved the food synthesized that translocated to fruits and
enhanced their maturation and improved its contents of chemical constituents. On other hand, GA3 might

be delayed the fruit maturation.
These results were supported by the
results of El-Salhy (1996), Mohamed
(2994), Ali (2006), El-Hamedawy et
al. (2008), Verreynne and Der
Merwe (2011) and Hegazi et al.
(2014).

187

El-Akkad, et al. 2016

Digrase, S.S.; T.B. Tambe; A.S. Kadam
and B.M. Kalalband (2016). Effect of different plant growth
regulators and chemicals on
growth and yield of pomegranate
(Punica granatum L.) cv.
Bhagwa. Adv. Res. Crop Improv.,
7 (1) June: 96-99, Hind Agr. Res.
and Training Institute.
El-Hamedawy, A.M.S.; L.L.A. ElHassnawy and S.K.H. Krof
(2008). Effect of NNA and vapor
guard spraying on infection percentage disease and quality characters of local pomegranate (Punica granatum L.) after storage.
Scientifif Journal of Karbalaa
University, 6 (1): 210-215.
El-Mahdy, T.K.R.; A.K.A. Mohamed
and N.I.A. Mohamed (2009). Effect of flower thinning and spraying with gibberellic acid and
ethephon on yield and fruit quality
of Manfalouty pomegranate cultivar. Assiut J. of Agric. Sci., 40:
69-91.
El-Salhy, A.M. (1996). Performance of
single and multiple Manfalouty
pomegranate fruits in response to
GA3 application. 4th Arabic Conf.
for Horti Crops, El-Minia, Egypt,
757-767.
El-Sese (1988). Effect of time of fruit
setting on the quality of some
pomegranate cultivars under Assiut conditions. Assiut J. of Agric.
Sci., 19 (4): 320-336.
Hegazi, A.; N.R. Samra; E.E.T. El-Baz;
Bahan M. Khalil and M.S.
Gawish (2014). Improving fruit
quality of Manfalouty and Wonderfull pomegranates by using
bagging and some spray treatments with gibberellic acid, calcium chloride and kaolin. J. Plant
Production, Mansoura Univ., 5
(5): 779-792.
Khalil, H.A. and H.S.H. Aly (2013).
Cracking and fruit quality of

On the light at previously results, it could be concluded that
sprayed the Manfalouty pomegranate
trees with calcium chloride at 40 or
80 ml/L to get high yield and reduction fruit cracking percentage with
good-fruit quality.
References
Abdi Reddy, P. and D.M. Prasad
(2012). Effect of plant growth
regulators on fruit characters and
yield of pomegranate (Punica
granatum L.) cv. Genesh. International Journal of Plant, Animal
and Environmental Sciences, Vol.
2, Issue 2, p. 91-93
Ahmed, F.F.; M.M. Mohamed; A.M.A.
Abou El-Kashab and S.H.A Aeed
(2014). Controlling fruit splitting
and improving productivity of
Manfalouty pomegranate trees by
using salicylic acid and some nutrients. World Rural Observ., 6
(1): 87-93.
Ali, M.A.A. (2006). Effect of some
treatments on improving pomegranate fruit quality. Ph.D. Thesis,
Agricultural Science (Pomology),
Faculty of Agriculture, Cairo
University.
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..
Bakeer, S.M. (2016). Effect of ammonium nitrate fertilizer and calcium
chloride foliar spray on fruit
cracking and sunburn of Manfalouty pomegranate trees. Scientia
Horticulturae, 209: 300-308.
Cheour, F.; C. Willemot; J. Arul; Y.
Desjardins; J. Makhlouf; P.M.
Charest and A. Gosselim (1990).
Foliar application of calcium
chloride delays postharvest ripening strawberry. J.A.M. Soc. Hortic. Sci., 115: 789-792.

188

Assiut J. Agric. Sci., (47) No. (6-1) 2016 (181-190)
Website: http://www.aun.edu.eg/faculty_agriculture

pomegranate (Punica granatum
L.) as affected by pre-harvest
sprays of some growth regulators
and mineral nutrients. Journal of
Horticultural Sciences and Ornamental Plants, 5 (2): 71-76.
Merwad, M.A.; R.A. Eisa and A.M.M.
Merwad (2016). Effect of GA3
and some nutrients on pomegranate under South Sinai Governorate
conditions. International Journal
of Chem. Tech. Research, 9 (8):
104-113.
Mitra, S.K. (1997). Post harvest physiology and storage of tropical and
sub-tropical fruits. CAB, INT.,
Nadia, West Gengal, India, pp.
84-122.
Mohamed, A.K.A. (2004). Effect of
gibberellic acid (GA3) and benzyladinine (BA) on splitting and
quality of Manfalouty pomegranate fruits. Assiut J. of Agric. Sci.,
35 (3): 11-21.
Pooviah, B.W. (1979). Role of calcium
in ripening and senescence.

ISSN: 1110-0486
E-mail: ajas@aun.edu.eg

Commun. Soil Sci. Plant Anal.,
10: 83-88.
Rabino, I. and A.L. Mancinelli (1986).
Light, temperature and anthocyanin production. J. Plant Physiol.,
81 (3): 922-924.
Sepahi, A. (1986). GA3 concentration
for controlling fruit cracking in
pomegranate. Iran Agric. Res., 5:
93-99.
Sheikh, M.K. and N. Manjula (2012).
Effect of chemicals on control of
fruit cracking in pomegranate
(Punica granatum L.) var. Ganesh. II- International symposium
on the pomegranate, Zaragoza.
CIHEAM/ Universidal Miguel
Henández 2012, p. 133-135.
Snedecor, G.W. and W.G. Cochran
(1972). Statistical Methods, 6th
Ed. The Iowa State University
Press, Ames, Iowa, U.S.A.
Verreynne and Der Merwe (2011). Sunburn reduction on (Miho Wase)
Satsuma mandarin. SA Fruit Journal, April/May 2011: 52-55.

189

El-Akkad, et al. 2016

ﺘﺄﺜﻴﺭ ﺭﺵ ﺤﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ ﻭﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﻭﺍﻟﻔﻴﺒﺭﺠﺎﺩﺭ ﻋﻠﻲ ﻤﺤﺼﻭل ﻭﺨﺼﺎﺌﺹ
ﺜﻤﺎﺭ ﺃﺸﺠﺎﺭ ﺍﻟﺭﻤﺎﻥ ﺍﻟﻤﻨﻔﻠﻭﻁﻲ
ﻤﺤﻤﺩ ﻤﺠﺩﻱ ﺍﻟﻌﻘﺎﺩ ،ﻓﺎﻁﻤﺔ ﺍﻟﺯﻫﺭﺍﺀ ﻤﺤﻤﺩ ﻋﺒﺩ ﺍﷲ ﺠﻭﺩﺓ ،ﺭﺸﺎﺩ ﻋﺒﺩ ﺍﻟﻭﻫﺎﺏ ﺇﺒﺭﺍﻫﻴﻡ
ﻗﺴﻡ ﺍﻟﻔﺎﻜﻬﺔ – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺃﺴﻴﻭﻁ

ﺍﻟﻤﻠﺨﺹ
ﺘﻤﺕ ﺩﺭﺍﺴﺔ ﺘﺄﺜﻴﺭ ﺍﻟﺭﺵ ﺒﺤﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ ﻭﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﻭﺍﻟﻔﻴﺒﺭﺠﺎﺩﺭ ﻋﻠﻲ ﻤﺤـﺼﻭل
ﻭﺨﺼﺎﺌﺹ ﺜﻤﺎﺭ ﺍﻟﺭﻤﺎﻥ ﺍﻟﻤﻨﻔﻠﻭﻁﻲ ﺍﻟﻤﻨﺯﺭﻋﺔ ﺒﻤﺯﺭﻋﺔ ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺃﺴﻴﻭﻁ – ﻤـﺼﺭ،
ﺨﻼل ﻤﻭﺴﻤﻲ  ٢٠١٥ ، ٢٠١٤ﺤﻴﺙ ﺘﻡ ﺭﺵ ﺍﻷﺸﺠﺎﺭ ﺒﺤﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ ﺒﺘﺭﻜﻴـﺯﻱ ١٠٠ ، ٥٠
ﺠﺯﺀ ﻓﻲ ﺍﻟﻤﻠﻴﻭﻥ ﻭﻜﺫﻟﻙ ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﺒﺘﺭﻜﻴﺯﻱ  ٤٠ﺃﻭ  ٨٠ﻤـل/ﻟﺘـﺭ ﻭﻜـﺫﻟﻙ ﺍﻟﻔﻴﺒﺭﺠـﺎﺩﺭ
ﺒﺘﺭﻜﻴﺯ  ٢٠ﻤل/ﻟﺘﺭ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﺭﺵ ﺒﺎﻟﻤﺎﺀ ﻓﻘﻁ ﻭﻗﺩ ﺍﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ ﻤﺎ ﻴﻠﻲ:
ﺃﺩﻱ ﺍﻟﺭﺵ ﺒﺤﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ ﺃﻭ ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﺃﻭ ﺍﻟﻔﻴﺒﺭﺠﺎﺩﺭ ﺇﻟﻲ ﺯﻴﺎﺩﺓ ﻤﻌﻨﻭﻴﺔ ﻓـﻲﻭﺯﻥ ﺍﻟﻤﺤﺼﻭل /ﺸﺠﺭﺓ ﻤﻘﺎﺭﻨﺔ ﺒﻤﺤﺼﻭل ﺍﻷﺸﺠﺎﺭ ﻏﻴﺭ ﺍﻟﻤﺭﺸﻭﺸﺔ .ﻜﺫﻟﻙ ﺃﺩﺕ ﺠﻤﻴﻊ ﺍﻟﻤﻌـﺎﻤﻼﺕ
ﺇﻟﻲ ﻨﻘﺹ ﺠﻭﻫﺭﻱ ﻓﻲ ﻨﺴﺒﺔ ﺘﺸﻘﻕ ﺍﻟﺜﻤﺎﺭ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻷﺸﺠﺎﺭ ﺍﻟﻐﻴﺭ ﻤﺭﺸﻭﺸﺔ.
ﺃﻅﻬﺭﺕ ﺍﻟﻤﻌﺎﻤﻼﺕ ﺃﻥ ﺭﺵ ﺤﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ ﺃﻋﻁﻲ ﺃﻋﻠﻲ ﻭﺯﻨﺎﹰ ﻟﻠﻤﺤـﺼﻭل ﻴﻠﻴـﻪ ﺭﺵﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﺒﻴﻨﻤﺎ ﺴﺒﺏ ﺭﺵ ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﺃﻗل ﻨﺴﺒﺔ ﺘﺸﻘﻕ ﻟﻠﺜﻤﺎﺭ.
ﺴﺒﺒﺕ ﺠﻤﻴﻊ ﺍﻟﻤﻌﺎﻤﻼﺕ ﺯﻴﺎﺩﺓ ﻤﻌﻨﻭﻴﺔ ﻓﻲ ﺼﻔﺎﺕ ﺍﻟﺜﻤﺎﺭ ﺍﻟﻁﺒﻴﻌﻴﺔ ﻤﻥ ﺤﻴـﺙ ﺯﻴـﺎﺩﺓ ﻭﺯﻥﻭﺃﺒﻌﺎﺩ ﺍﻟﺜﻤﺎﺭ ﻭﻜﺫﻟﻙ ﻨﺴﺒﺔ ﺍﻟﻠﺏ ﻭﺤﺠﻡ ﺍﻟﻌﺼﻴﺭ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﺜﻤﺎﺭ ﺍﻟﻐﻴﺭ ﻤﻌﺎﻤﻠﺔ.
ﺃﺩﻱ ﺭﺵ ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﺇﻟﻲ ﺘﺤﺴﻴﻥ ﺍﻟﻤﻜﻭﻨﺎﺕ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻟﻠﺜﻤﺎﺭ ﻤـﻥ ﺤﻴـﺙ ﺍﻟﻤـﻭﺍﺩﺍﻟﺼﻠﺒﺔ ﺍﻟﻜﻠﻴﺔ ﻭﺍﻟﺴﻜﺭﻴﺎﺕ ﻭﺼﺒﻐﺔ ﺍﻷﻨﺜﻭﺴﻴﺎﻨﻴﻥ ﻭﻓﻴﺘﺎﻤﻴﻥ  Cﺒﻴﻨﻤﺎ ﺃﺩﻱ ﺭﺵ ﺤﻤﺽ ﺍﻟﺠﺒﺭﻴﻠﻴﻙ ﺇﻟﻲ
ﻨﻘﺹ ﻤﻌﻨﻭﻱ ﻓﻲ ﺍﻟﻤﻜﻭﻨﺎﺕ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻟﻠﺜﻤﺎﺭ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﺜﻤﺎﺭ ﺍﻟﻐﻴﺭ ﻤﺭﺸﻭﺸﺔ.
ﻤﻥ ﻨﺘﺎﺌﺞ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻨﻭﺼﻲ ﺒﻀﺭﻭﺭﺓ ﺭﺵ ﻜﻠﻭﺭﻴﺩ ﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﺒﺘﺭﻜﻴﺯ  ٤٠ﺃﻭ  ٨٠ﻤل/ﻟﺘﺭ
ﻓﻲ ﺃﻭل ﻴﻭﻟﻴﻭ )ﺒﻌﺩ ﺍﻟﻌﻘﺩ ﺒﺸﻬﺭﻴﻥ( ﻭﺫﻟﻙ ﻹﻨﺘﺎﺝ ﻤﺤﺼﻭل ﻋﺎل ﺫﻭ ﺜﻤﺎﺭ ﺠﻴﺩﺓ ﻤﻊ ﺘﻘﻠﻴل ﻨﺴﺒﺔ ﺘﺸﻘﻕ
ﺍﻟﺜﻤﺎﺭ ﻭﻫﻲ ﻤﻥ ﺍﻟﻤﺸﺎﻜل ﺍﻹﻨﺘﺎﺠﻴﺔ ﺍﻟﻬﺎﻤﺔ ﻓﻲ ﺒﺴﺎﺘﻴﻥ ﺍﻟﺭﻤﺎﻥ.
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