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Abstract
This study was carried out during 2014 and 2015 seasons for examining the
effect of different concentrations (50,100 and 200 ppm) and frequencies of application (once, twice or thrice) of salicylic acid on fruit splitting%, yield and fruit
quality of Manfalouty pomegranate trees grown under Minia region conditions.
Treating Manfalouty pomegranate trees with salicylic acid once, twice or
thrice at 50 to 200 ppm was very effective in stimulating all growth aspects, leaf
pigments, N, P, K, Mg, Ca, Zn, Fe, Mn and Cu, initial fruit setting% and fruit retention%, gross and marketable yields, physical and chemical characteristics of
the fruits relative to the control treatment. The promotion was materially associated with increasing concentrations from 50 to 200 ppm and frequencies of application from once to thrice. Fruit shape, fruit pomace% and reducing sugars
were unaffected with salicylic acid treatments. Fruit splitting % was greatly declined with salicylic acid treatments.
Carrying out two sprays of salicylic acid at 100 ppm at growth start and
again just after fruit setting was responsible for controlling fruit splitting % and
improving yield and fruit quality of Manfalouty pomegranate trees grown under
Minia region conditions.
Keyword: Salicylic acid, Manfalouty pomegranate trees, yield, fruit quality, fruit splitting.

Introduction
Investigation on compounds capable of reducing the stress (biotic
and abiotic stresses) and sensitivity of
fruit crops are of great importance
from both the theoretical and the
practical point of view. Salicylic acid
(SA) was demonstrated to play a
definite role in increasing the tolerance of different fruit crops to all
stresses. SA is a phenolic growth
regulators found in plants with role in
enhancing photosynthesis, uptake and
transport of nutrients, cell division
and the biosynthesis of plant pigments. It prevents the accumulation
of reactive oxygen species (ROS) that
resulted in protecting plant cells from

death (Taiz and Zeiger, 2002 and Joseph et al., 2010).
Fruit splitting in pomegranate
cv. Manfalouty is a serious problem
facing marketing of such cv. in local
and foreign markets. The main reasons of fruit splitting were male and
unbalancing nutrition, variation of
cultivars, irregular irrigation, climatic
and environmental conditions and
pest infestation (Taiz and Zeiger,
2002). Many attempts were carried
out for alleviating such unsuitable
phenomenon by using different
chemicals, auxius and nutrients.
Searching
about
non-traditional
methods that are responsible for solving such problem was ascertained by
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pomologists. Recently, salicylic acid
was used due to its great function in
physiology field.
Previous studies supported the
beneficial effects of using salicylic
acid on controlling fruit splitting and
improving yield and fruit quality of
different fruit crop species (El-KadyHanaa, 2011; El-Hanafy, 2011;
Karmi et al., 2012; MohamedEbtesam, 2012; Gad El-Kareem and
Abd El- Rahman, 2013, Osman,
2014; Ayed, 2014; Mohamed, 2014;
Akl et al., 2014; Abd El-Rady, 2015;
Mohamed-Attiat, 2016).
The target of this study was testing the effect of different concentrations and frequencies of application
of salicylic acid on reducing fruit
splitting as well as improving yield
and fruits quality of Manfalouty
pomegranate trees grown under
Minia region conditions.
Material and Methods
This study was carried out during the two successive seasons of
2014 and 2015 on thirty uniform in
vigour 9- years old Manfalouty
pomegranate trees (Punica granatum
L.) grown in a private orchard situated at West Samalout, Samalout district, Minia Governorate. The trees
are planted in sandy soil (Table 1) at
3.5 x 3.5 m apart. Drip irrigation system using well water was adopted.
Regular horticultural management
were applied to all the experimental
trees as recommended:
1- Soil analysis:
A composite sample of the
tested soil at 0.0 – 0.9 M depths was
collected and subjected to mechanical, physical and chemical analysis
according to the standard methods
which are reported by Carter, (1993).

Table 1. Analysis of the tested soil
at the trial location:
Constituents
values
Particle size distribution:
: 81.1
Sand %
: 8.9
Silt %
: 10.0
Clay %
: Sandy
Texture
: 7.71
pH (1:2.5 extract)
E.C (1:2.5 extract) (mmhos/
: 0.97
cm/ 25 OC)
: 0.20
O.M. %
: 3.29
CaCO3 %
: 0.01
Total N %
: 3.8
Available P (ppm, Olsen)
Available K (ppm) (ammo: 33
nium acetate)
EDTA extractable micronutrients (ppm)

Fe
Mn
Zn
Cu

1.1
1.3
1
0.25

This investigation included the
following ten treatments from different concentrations and frequencies of
application of salicylic acid arranged
as follows:
1- Control (untreated trees).
2- Spraying salicylic acid at 50
ppm once at growth start (1st week of
Mar.)
3- Spraying salicylic acid at 50
ppm twice at growth start and again
just after fruit setting (last week of
Apr.)
4- Spraying salicylic acid at 50
ppm thrice at growth start, just after
fruit setting and one month later (last
week of May.)
5- Spraying salicylic acid at
100 ppm once at growth start (1st
week of Mar.)
6- Spraying salicylic acid at
100 ppm twice at growth start and
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again just after fruit setting (last week
of Apr.)
7- Spraying salicylic acid at
100 ppm thrice at growth start, just
after fruit setting and one month later
(last week of May.)
8- Spraying salicylic acid at
200 ppm once at growth start (1st
week of Mar.)
9- Spraying salicylic acid at
200 ppm twice at growth start, just
after fruit setting (last week of Apr.)
10- Spraying salicylic acid at
200 ppm thrice at growth start, just
after fruit setting and one month later
(last week of May.) Before spraying
salicylic acid the known weight was
dissolved in two ml of ethyl alcohol
for facilitating the solubility of compound. Triton B as a wetting agent
was used at 0.025%. Spraying was
done till runoff (10 litres per tree).
This experiment was arranged
in a randomized complete block design (RCBD) with ten treatments,
each replicated three times, one tree
per each.
During both seasons, the following
parameters were recorded:
1- Some vegetative growth characteristics namely number of new
shoots/tree, main shoot length (cm),
leaf area (cm2) and total surface area
per tree (m2). (Mofeed, 2009).
2- Leaf chemical components
namely pigments i.e chlorophylls a&
b, total chlorophylls and total carotenoids mg/ 100 g fresh weight (F.W.)
(von- Wettstein, 1957). as well as
leaf content of N, P, K, Mg and Ca
(as %) and Zn, Fe, Mn and Cu ( as
ppm). (Cottenie et al., 1982 and
Wilde et al., 1985).
3- Percentages of initial fruit setting and fruit retention.
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4- Yield per tree expressed in
number of fruits/tree and gross and
marketable yield (in weight kg.).
5- Percentage of fruit splitting.
6- Physical characteristics of the
fruits namely weight, height, diameter and shape of fruit, fruit peel
weight% and fruit peel thickness
(cm), percentages of grain weight,
juice and fruit pomace and edible to
non-edible portion of the fruit.
7- Chemical characteristics of
the fruits namely T.S.S.%, total –
reducing and non- reducing sugars,
total acidity % (A.O.A.C, 2000), total
soluble tannins % (Balbaa, 1981) and
total anthocyannis in the peels and
grain of fruit (mg/ 100 g F.W.) (Fulcki and Francis, 1968).
Statistical analysis was done using randomized complete block design (RCBD) (according to Mead et
al., 1993). New L.S.D at 5% parameter was used for made all comparisons among various treatment means.
Results and Discussion
1. Effect of different concentrations and frequencies of application of salicylic acid (SA) on some
vegetative growth characteristics:
It is clear from the data in Table
(2) that all treatments of SA on Manfalouty pomegranate trees once (at
growth start), twice (growth start and
again just after fruit setting) and
thrice (growth start, just after fruit
setting and one month later) with SA
at 50 to 200 ppm significantly stimulated the five growth aspects namely
the number of new shoots/tree, shoot
length, number of leaves per shoot,
leaf area and total surface area/tree
comparing to the control treatment.
The promotion on these growth characteristics was associated with in-
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creasing concentrations from 50 to
200 ppm and frequencies of application of SA from once to thrice. Significant differences on these growth
traits were observed among most
concentrations except between 100
and 200 ppm and frequencies of application except among twice or
thrice. The maximum values of number of new shoots/tree (129.9 &
137.0), shoot length (85.3 & 87.3
cm), number of leaves/shoot (59.3 &
65.3), leaf area (7.05 & 7.14 m2) and
total surface area/tree (5.43 & 6.39
m2) were observed on the trees that
received three sprays of SA at 200
ppm during both seasons, respectively. The lowest values were recorded on untreated trees. These results were true during both seasons.
2. Effect of different concentrations and frequencies of application of salicylic acid (SA) on the
leaf chemical composition:
It is obvious from the obtained
data in Tables (2 to 4) that subjecting
Manfalouty pomegranate trees once,
twice or thrice with SA at 50 to 200
ppm was significantly accompanied
with enhancing leaf pigment namely
chlorophylls a & b, total chlorophylls,
total carotenoids, N, P, K, Mg, Ca,
Zn, Fe, Mn and Cu relative to the
control treatment. There was a gradual promotion on these leaf components with increasing concentrations
of SA from 50 to 200 ppm and frequencies of application from once to
thrice. Increasing concentrations from
100 to 200 ppm and frequencies of
application from twice to thrice failed
to show significant differences on
these chemical components. Treating
the trees three times with SA at 200
ppm gave the maximum values of

chlorophyll a (7.33 & 7.54 mg/100 g
F.W), chlorophyll b (2.55 & 2.57
mg/100 g F.W), total chlorophylls
(9.88 & 10.11 mg/100g F.W), total
carotenoids (2.32 & 2.22 mg/100g
F.W), N (1.88 & 2.01%), P (0.23 &
0.23%), K (1.41 & 1.42%), Mg ( 0.86
& 0.87), Ca (2.57 & 2.86%), Zn (65.6
& 63.9 ppm), Mn (67.0 & 67.6 ppm),
Fe (67.9 & 67.0 ppm) and Cu (1.10 &
1.10 ppm) during both seasons, respectively. The untreated trees produced the lowest values. Similar results were announced during both
seasons.
3. Effect of different concentrations and frequencies of application of salicylic acid (SA) on the
percentages of initial fruit setting
and fruit retention:
It is clear from the obtained data
in Table (5) that treating Manfalouty
pomegranate trees with SA once,
twice or thrice at 50 to 200 ppm significantly stimulated the percentages
of initial fruit setting and fruit retention relative to the check treatment.
There was a gradual promotion on
such two parameters with increasing
concentrations from 50 to 200 ppm
and frequencies of application from
once to thrice. Increasing concentration of salicylic acid from 100 to 200
ppm and frequencies of application
from twice to thrice had meaningless
promotion on such two fruit setting
aspects. The maximum values of initial fruit setting (62.6 & 62.6) and
fruit retention % (36.0 & 37.0 %)
were recorded on the trees that received three sprays of salicylic acid at
200 ppm. The untreated trees produced the minimum values. Similar
trend was noticed during both seasons.
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sons, respectively. Similar trend was
noticed during both seasons.
5. Effect of different concentrations and frequencies of application of salicylic acid (SA) on the
percentage of fruit splitting:
It is clear from the obtained data
in Table (6) that significant differences on the percentage of fruit splitting was observed among the investigated salicylic acid treatments. Treating the trees once, twice or thrice
with salicylic acid at 50 to 200 ppm
significantly was followed by controlling the percentage of fruit splitting relative to the control treatment.
There was a gradual reduction on the
percentage of fruit splitting with increasing concentrations of salicylic
acid from 50 to 200 ppm and frequencies of application from once to
thrice. Increasing concentrations from
100 to 200 ppm and frequencies of
application from twice to thrice failed
to show significant reduction on such
undesirable phenomenon. The lowest
values (6.9 & 5.7%) were recorded
on the trees that received three sprays
of salicylic acid at 200 ppm. Untreating the trees with salicylic acid gave
the highest values namely 20.0 &
19.9% during both seasons, respectively. These results were similar during both seasons.
6. Effect of different concentrations and frequencies of application of salicylic acid (SA) on some
physical and chemical characteristics of the fruits:
It is revealed from the obtained
data in Tables (6 to 8) that treating
Manfalouty pomegranate trees once,
twice or thrice with SA at 50 to 200
ppm was significantly preferable for
improving the physical and chemical

4. Effect of different concentrations and frequencies of application of salicylic acid (SA) on the
yield/tree:
Data in Table (5) show that
number of fruits/trees as well as gross
and marketable yield of Manfalouty
pomegranate trees were significantly
affected by varying concentrations
and frequencies of application of SA.
Subjecting the trees once, twice or
thrice with salicylic acid from 50 to
200 ppm was significantly favourable
in improving number of fruits/tree
and gross and marketable yields relative to the control treatment. There
was a gradual promotion on these parameters with increasing concentrations and frequencies of application
of salicylic acid. No significant differences on these parameters were
observed among the higher two concentrations (100 & 200 ppm) and frequencies of applications (twice or
thrice). Therefore, from economical
point of view, it is necessary to use
salicylic acid twice at 100 ppm. Under such promised treatment number
of fruits per tree reached 145 and 155
fruits, gross yield reached 63.9 and
69 kg and marketable yield reached
59.2 and 65 kg during both seasons,
respectively. The untreated trees produced 101 & 100 fruits/tree, 40.5 &
40.2 kg gross yield and 32.4 & 32.2
kg marketable yield during 2014 and
2015 seasons, respectively. The percentage of increment on the number
of fruits/tree reached 43.6 and 55.0%,
gross yield reached 57.8 and 71.9%
and marketable yield reached 82.7
and 101.9 due to application of salicylic acid twice at 100 ppm over the
control treatment during both sea-
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characteristics of the fruits in terms of
increasing fruit weight and dimensions, grain weight, juice%, eidible to
non-edible portions, T.S.S.%, total
sugars%, reducing sugars% as well as
total anthocyanins in the fruit peel
and grain and reducing fruit peel
weight and thickness, total acidity%
and total soluble tannins% over the
check treatment.
There was a progressive promotion on fruit quality with increasing
concentrations of SA from 50 to 200
ppm and frequencies of applications
from once to thrice. Increasing concentrations of SA from 100 to 200
ppm and frequencies of applications
from twice to thrice had no significant effect on most physical and
chemical characteristics of the fruits.
The studies SA treatments had no effect on fruit shape, fruit pomace%
and non-reducing sugars%. The best
results with regard to fruit quality
were obtained due to using SA thrice
at 200 ppm, but from economical
point of view, it is suggested to use
SA at 100 ppm twice for obtaining
good results with regard to fruit quality, since no significant promotion
was observed among the highest two
concentrations and frequencies of application of SA. The untreated trees
produced unfavourable effects on
both physical and chemical characteristics of the fruits.

Values of total anthocyanins in
the fruit peel reached 3.29 & 3.33
mg/100g F.W and 3.41 & 3.51
mg/100g F.W in the grain in the trees
treated with SA thrice at 200 ppm
during 2014 and 2015 seasons, respectively. This trend significantly reflected on improving colouration of
fruits externally and internally and
these reflected on solving the problem of irregular colouration of Manfalouty pomegranate trees. These results were true during both seasons.
Discussion
The beneficial effects of salicylic acid in enhancing the tolerance
of fruit crop species to biotic and
abiotic stresses and the biosynthesis
of sugars, amino acid and plant pigments and the promoting effect of
salicylic acid on cell division could
explain the present results. The reducing effect of salicylic acid on the
formation of reactive oxygen species
and preventing cell death gave another explanation (Taiz and Zeiger,
2002 and Joseph et al., 2010).
These results are in harmony
with those obtained by (El-KadyHanaa, 2011; El-Hanafy, 2011;
Karmi et al., 2012; MohamedEbtesam, 2012; Gad El-Kareem and
Abd El- Rahman, 2013; Osman,
2014; Ayed, 2014; Mohamed, 2014;
Akl et al., 2014; Abd El-Rady, 2015
and Mohamed-Attiat, 2016).
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Table 2. Effect of different concentrations and frequencies of application of salicylic acid on some vegetative growth characteristics and chlorophyll a in the
leaves of Manfalouty pomegranate trees during 2014 and 2015 seasons
Total sur- Chlorophyll
face
a (mg/100g
Salicylic acid
area/tree
F.W)
(SA) treatments
(cm)2
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
No. of new
shoots/tree

Control (sprayed
with water trees)
Salicylic acid at 50
ppm once
Salicylic acid at 50
ppm twice
Salicylic acid at 50
ppm thrice
Salicylic acid at
100 ppm once
Salicylic acid at
100 ppm twice
Salicylic acid at
100 ppm thrice
Salicylic acid at
200 ppm once
Salicylic acid at
200 ppm twice
Salicylic acid at
200 ppm thrice
New L.S.D at 5%

Shoot
length
(cm)

No. of
Leaf area
leaves/shoot
(cm)2

89.0 90.0 60.0 61.4 45.6

51.0 5.50 5.61 2.23 2.57 6.11

6.20

95.0 98.0 65.0 66.5 48.0

54.0 5.79 5.90 2.64 3.12 6.36

6.45

101.0 104.0 69.0 70.6 51.0

57.0 6.11 6.30 3.15 3.73 6.71

6.80

102.0 105.0 70.0 71.0 52.0

58.0 6.14 6.34 3.26 3.86 6.75

6.81

115.0 121.0 76.0 78.3 55.0

62.0 6.59 6.89 4.17 5.17 7.00

7.15

128.0 135.0 84.0 86.9 58.0

64.6 6.92 7.11 5.14 6.20 7.31

7.50

129.0 136.0 84.9 87.1 58.9

65.0 6.98 7.13 5.30 6.30 7.32

7.52

116.0 122.0 77.0 78.4 55.5

62.6 6.61 6.90 4.26 5.27 7.05

7.16

129.0 136.0 84.9 87.0 58.6

65.0 6.95 7.12 5.25 6.29 7.33

7.51

129.9 137.0 85.3 87.3 59.3

65.3 7.05 7.14 5.43 6.39 7.33

7.54

2.1

0.13

3.9

4.0

2.3

2.4

2.0

65
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Table 3. Effect of different concentrations and frequencies of application of salicylic acid on some leaf chemical components of Manfalouty pomegranate
trees during 2014 and 2015 seasons

Salicylic acid (SA)
treatments

Control (sprayed with
water trees)
Salicylic acid at 50 ppm
once
Salicylic acid at 50 ppm
twice
Salicylic acid at 50 ppm
thrice
Salicylic acid at 100 ppm
once
Salicylic acid at 100 ppm
twice
Salicylic acid at 100 ppm
thrice
Salicylic acid at 200 ppm
once
Salicylic acid at 200 ppm
twice
Salicylic acid at 200 ppm
thrice
New L.S.D at 5%

Total
Total caroChlorophyll chlorotenoids
Leaf N
Leaf P
Leaf K
b (mg/100g phylls
(mg/100g
%
%
%
F.W)
(mg/100g
F.W)
F.W)
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
1.74 1.85 7.85 8.05 1.60 1.58 1.55 1.61 0.11 0.12 1.11 1.10
1.90 2.00 8.26 8.45 1.71 1.73 1.64 1.71 0.14 0.14 1.17 1.16
2.09 2.16 8.80 8.96 1.87 1.89 1.74 1.81 0.16 0.16 1.23 1.22
2.11 2.17 8.86 8.98 1.89 1.90 1.75 1.82 0.17 0.17 1.24 1.23
2.31 2.35 9.31 9.50 2.00 2.09 1.80 1.92 0.20 0.19 1.34 1.32
2.52 2.55 9.83 10.05 2.15 2.19 1.86 1.99 0.22 0.21 1.39 1.39
2.53 2.56 9.85 10.08 2.31 2.20 1.87 2.00 0.23 0.22 1.40 1.40
2.32 2.36 9.37 9.52 2.01 2.10 1.81 1.93 0.21 0.20 1.33 1.33
2.53 2.56 9.86 10.07 2.16 2.20 1.87 2.00 0.22 0.22 1.40 1.41
2.55 2.57 9.88 10.11 2.32 2.22 1.88 2.01 0.23 0.23 1.41 1.42
0.09 0.11 0.12 0.10 0.08 0.07 0.05 0.07 0.02 0.02 0.03 0.04
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Table 4. Effect of different concentrations and frequencies of application of salicylic acid on some leaf chemical components of Manfalouty pomegranate
trees during 2014 and 2015 seasons
Salicylic acid (SA)
treatments
Control (sprayed
with water trees)
Salicylic acid at 50
ppm once
Salicylic acid at 50
ppm twice
Salicylic acid at 50
ppm thrice
Salicylic acid at
100 ppm once
Salicylic acid at
100 ppm twice
Salicylic acid at
100 ppm thrice
Salicylic acid at
200 ppm once
Salicylic acid at
200 ppm twice
Salicylic acid at
200 ppm thrice
New L.S.D at 5%

Leaf Mg Leaf Ca
Leaf Zn
Leaf Mn
Leaf Fe
Leaf Cu
%
%
(ppm)
(ppm)
(ppm)
(ppm)
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
0.61 0.69 1.91 1.95 49.1 50.2 51.3 52.2 54.0 53.9 0.91 0.88
0.66 0.72 2.09 2.11 52.9 53.0 55.0 56.0 56.9 56.9 0.93 0.92
0.71 0.76 2.29 2.30 56.9 56.0 59.0 59.9 60.0 59.9 0.97 0.97
0.72 0.77 2.30 2.31 57.0 56.3 59.3 60.0 60.9 60.0 0.98 0.98
0.79 0.81 2.41 2.46 60.1 59.2 62.9 63.0 63.9 63.0 1.04 1.04
0.84 0.85 2.55 2.66 64.1 63.3 66.0 66.6 67.0 66.0 1.08 1.08
0.85 0.86 2.56 2.67 64.9 63.4 66.6 67.0 67.3 66.7 1.09 1.09
0.80 0.82 2.42 2.47 60.9 59.3 63.0 63.3 64.0 63.3 1.05 1.05
0.85 0.86 2.56 2.67 65.0 63.6 66.3 67.0 67.0 66.7 1.09 1.09
0.86 0.87 2.57 2.68 65.6 63.9 67.0 67.6 67.9 67.0 1.10 1.10
0.03 0.03 0.08 0.07 2.1
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Table 5. Effect of different concentrations and frequencies of application of salicylic acid on the percentages of initial fruit setting and fruit retention, number of fruits/tree, percentage of fruit splitting and gross as well as and marketable yields/tree of Manfalouty pomegranate trees during 2014 and 2015
seasons
Salicylic acid
(SA) treatments
Control (sprayed
with water trees)
Salicylic acid at
50 ppm once
Salicylic acid at
50 ppm twice
Salicylic acid at
50 ppm thrice
Salicylic acid at
100 ppm once
Salicylic acid at
100 ppm twice
Salicylic acid at
100 ppm thrice
Salicylic acid at
200 ppm once
Salicylic acid at
200 ppm twice
Salicylic acid at
200 ppm thrice
New L.S.D at 5%

Initial
Fruit
Fruit reNo. of
Gross
Marketable
fruit setsplitting
tention % fruits/tree
yield/tree yield/tree
ting %
%
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
51.0 51.3 29.0 28.3 101.0 100.0 20.0 19.9 40.5 40.2 32.4 32.2
53.0 53.6 30.1 29.9 107.0 110.0 16.5 16.0 43.8 45.1 36.6 37.9
55.0 55.5 31.9 31.3 112.0 116.9 14.0 13.0 46.8 49.2 40.2 42.9
55.6 55.7 32.0 31.6 113.0 117.0 13.7 12.7 47.5 49.4 41.0 43.1
59.0 59.9 33.9 34.0 135.0 140.0 12.0 10.5 58.2 60.9 51.1 54.5
61.9 62.0 35.3 36.0 145.0 155.0 7.4

6.0

63.9 69.1 59.2 65.0

62.0 62.3 35.7 36.7 146.0 156.0 7.0

5.9

64.5 69.9 60.0 65.8

59.3 60.0 34.0 34.6 136.0 141.0 11.9 10.4 58.6 61.5 51.6 55.1
62.0 62.2 35.9 36.5 146.0 156.0 7.3

5.9

64.5 69.7 59.8 65.6

62.6 62.6 36.0 37.0 147.0 157.0 6.9

5.7

65.1 70.7 60.6 66.7

1.1

0.9

1.1

1.2

0.9

1.0

4.9
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Table 6. Effect of different concentrations and frequencies of application of salicylic acid on some physical characteristics of the fruits of Manfalouty pomegranate trees during 2014 and 2015 seasons
Salicylic acid (SA)
treatments
Control (sprayed
with water trees)
Salicylic acid at 50
ppm once
Salicylic acid at 50
ppm twice
Salicylic acid at 50
ppm thrice
Salicylic acid at
100 ppm once
Salicylic acid at
100 ppm twice
Salicylic acid at
100 ppm thrice
Salicylic acid at
200 ppm once
Salicylic acid at
200 ppm twice
Salicylic acid at
200 ppm thrice
New L.S.D at 5%

Fruit
Fruit diFruit
Fruit
Fruit peel
height
ameter
thickness
shape
weight %
(cm)
(cm)
(cm)
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Fruit
weight (g.)

401.1 402.0 7.90 7.80 8.05 7.96 0.98 0.98 45.9 45.0 0.66 0.68
409.0 410.0 8.00 7.91 8.15 8.06 0.98 0.98 44.0 43.0 0.62 0.64
418.0 421.0 8.10 8.02 8.25 8.17 0.98 0.98 42.0 40.9 0.58 0.60
420.0 422.0 8.12 8.04 8.26 8.18 0.98 0.98 41.9 40.6 0.57 0.59
431.0 435.0 8.22 8.19 8.38 8.35 0.98 0.98 39.9 38.9 0.54 0.56
441.0 446.0 8.30 8.30 8.44 8.50 0.98 0.98 38.7 38.0 0.50 0.52
442.0 448.0 8.31 8.32 8.45 8.51 0.98 0.98 38.5 37.9 0.49 0.51
431.0 436.0 8.23 8.20 8.39 8.36 0.98 0.98 39.8 38.8 0.53 0.55
442.0 447.0 8.31 8.31 8.45 8.50 0.98 0.98 38.6 37.9 0.49 0.51
443.0 450.0 8.32 8.32 8.47 8.52 0.98 0.98 38.4 37.6 0.48 0.50
5.0

4.9

0.06 0.06 0.06 0.06
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Table 7. Effect of different concentrations and frequencies of application of salicylic acid on some physical and chemical characteristics of the fruits of Manfalouty pomegranate trees during 2014 and 2015 seasons
Grain
Salicylic acid
weight %
(SA) treatments
2014 2015
Control
(sprayed with 54.1 55.0
water trees)
Salicylic acid at
56.0 57.0
50 ppm once
Salicylic acid at
58.0 59.1
50 ppm twice
Salicylic acid at
58.1 59.4
50 ppm thrice
Salicylic acid at
60.1 61.1
100 ppm once
Salicylic acid at
61.3 62.0
100 ppm twice
Salicylic acid at
61.5 62.1
100 ppm thrice
Salicylic acid at
60.2 61.2
200 ppm once
Salicylic acid at
61.4 62.1
200 ppm twice
Salicylic acid at
61.6 62.4
200 ppm thrice
New L.S.D at
1.3 1.4
5%

Fruit po- Edible/nonedible
T.S.S.
Total sugmace %
portions
%
ars %
2014 2015 2014 2015 2014
2015 2014 2015 2014 2015
Juice %

38.1 38.0 16.0 17.0

1.18

1.22

13.8 14.0 12.6 12.7

39.0 39.5 17.0 17.5

1.27

1.33

14.0 14.2 12.9 13.0

40.0 41.0 18.0 18.1

1.38

1.44

14.3 14.5 13.3 13.3

40.2 41.3 17.9 18.1

1.39

1.46

14.4 14.6 13.4 13.4

41.9 42.6 18.2 18.5

1.51

1.57

14.7 14.8 13.7 13.8

43.0 44.0 18.2 18.0

1.58

1.63

14.9 15.0 14.0 14.1

43.3 44.1 18.2 18.0

1.60

1.64

15.0 15.1 14.1 14.2

42.0 42.7 18.2 18.5

1.51

1.58

14.8 14.9 13.8 13.9

43.3 44.1 18.1 18.0

1.59

1.64

15.0 15.1 14.1 14.2

43.6 44.2 18.0 18.2

1.60

1.66

15.1 15.2 14.2 14.3

0.7

0.04

0.05

0.2

0.6

NS

NS
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Table 8. Effect of different concentrations and frequencies of application of salicylic acid on some chemical characteristics of the fruits of Manfalouty pomegranate trees during 2014 and 2015 seasons

Salicylic acid (SA)
treatments

Reducing
sugars %

Nonreducing
sugars%

Total an- Total anthocyanins thocyanins
Total soluTotal acidity
in the fruit
in the
ble tannins
%
peels
grain
%
(mg/100g (mg/100g
F.W)
F.W)

2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Control (sprayed with
water trees)
Salicylic acid at 50
ppm once
Salicylic acid at 50
ppm twice
Salicylic acid at 50
ppm thrice
Salicylic acid at 100
ppm once
Salicylic acid at 100
ppm twice
Salicylic acid at 100
ppm thrice
Salicylic acid at 200
ppm once
Salicylic acid at 200
ppm twice
Salicylic acid at 200
ppm thrice
New L.S.D at 5%

12.1 12.1 0.5

0.6 1.459 1.465 1.27 1.29 2.91 2.95 2.91 2.88

12.3 12.4 0.6

0.6 1.420 1.425 1.22 1.23 2.98 3.03 3.00 2.99

12.6 12.7 0.7

0.6 1.401 1.405 1.16 1.15 3.11 3.12 3.16 3.11

12.7 12.8 0.7

0.6 1.400 1.406 1.15 1.14 3.12 3.14 3.17 3.12

13.0 13.1 0.7

0.7 1.370 1.376 1.10 1.09 3.20 3.22 3.29 3.39

13.3 13.5 0.7

0.6 1.340 1.345 1.04 1.04 3.27 3.31 3.39 3.49

13.4 13.6 0.7

0.6 1.338 1.344 1.03 1.02 3.28 3.32 3.40 3.50

13.1 13.2 0.7

0.7 1.368 1.375 1.09 1.08 3.21 3.23 3.30 3.40

13.4 13.6 0.7

0.6 1.338 1.344 1.03 1.03 3.28 3.32 3.40 3.50

13.5 13.7 0.7

0.6 1.336 1.343 1.02 1.01 3.29 3.33 3.41 3.51

0.2

NS 0.017 0.016 0.04 0.04 0.05 0.05 0.06 0.07

0.2

NS
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ﺍﺴﺘﺠﺎﺒﺔ ﺃﺸﺠﺎﺭ ﺍﻟﺭﻤﺎﻥ ﺍﻟﻤﻨﻔﻠﻭﻁﻰ ﻟﻠﺭﺵ ﺍﻟﻭﺭﻗﻰ ﺒﺤﺎﻤﺽ ﺍﻟﺴﻠﺴﻠﻴﻙ
ﻓﺎﺭﻭﻕ ﺤﺴﻥ ﻋﺒﺩ ﺍﻟﻌﺯﻴﺯ -ﻤﺤﻤﺩ ﺃﺤﻤﺩ ﺍﻟﺴﻴﺩ ﺤﺴﻴﻥ – ﺤﺴﻥ ﺃﺤﻤﺩ ﻋﻠﻲ
ﻗﺴﻡ ﺍﻟﺒﺴﺎﺘﻴﻥ – ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺠﺎﻤﻌﺔ ﺍﻟﻤﻨﻴﺎ – ﻤﺼﺭ

ﺍﻟﻤﻠﺨﺹ
ﺃﺠﺭﻴﺕ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﺨﻼل ﻤﻭﺴﻤﻰ  ٢٠١٥ ،٢٠١٤ﻻﺨﺘﺒﺎﺭ ﺘﺄﺜﻴﺭ ﺜﻼﺜـﺔ ﺘﺭﻜﻴـﺯﺍﺕ )،٥٠
 ٢٠٠ ،١٠٠ﺠﺯﺀ ﻓﻰ ﺍﻟﻤﻠﻴﻭﻥ( ﻭﻋﺩﺩ ﻤﺭﺍﺕ ﺍﻟﺭﺵ ﺍﻟﻤﺨﺘﻠﻔﺔ )ﻤﺭﺓ ،ﻤﺭﺘﻴﻥ ،ﺜﻼﺙ ﻤﺭﺍﺕ( ﻟﺤﺎﻤﺽ
ﺍﻟﺴﻠﺴﻠﻴﻙ ﻋﻠﻲ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻭﻴﺔ ﻟﺘﺸﻘﻕ ﺍﻟﺜﻤﺎﺭ ﻭﻜﻤﻴﺔ ﺍﻟﻤﺤﺼﻭل ﻭﺨﺼﺎﺌﺹ ﺍﻟﺠﻭﺩﺓ ﻟﻠﺜﻤﺎﺭ ﻓﻰ ﺍﺸﺠﺎﺭ
ﺍﻟﺭﻤﺎﻥ ﺍﻟﻤﻨﻔﻠﻭﻁﻰ ﺍﻟﻨﺎﻤﻴﺔ ﺘﺤﺕ ﻅﺭﻭﻑ ﻤﻨﻁﻘﺔ ﺍﻟﻤﻨﻴﺎ.
ﻜﺎﻥ ﺭﺵ ﺍﻷﺸﺠﺎﺭ ﺒﺤﺎﻤﺽ ﺍﻟﺴﻠﺴﻠﻴﻙ ﻤﺭﺓ ،ﻤﺭﺘﻴﻥ ،ﺜﻼﺙ ﻤﺭﺍﺕ ﺒﺘﺭﻜﻴﺯ ﻤﺎ ﺒـﻴﻥ  ٥٠ﺇﻟـﻲ
 ٢٠٠ﺠﺯﺀ ﻓﻰ ﺍﻟﻤﻠﻴﻭﻥ ﻓﻌﺎﻻ ﺠﺩﺍ ﻓﻰ ﺘﺤﺴﻴﻥ ﺠﻤﻴﻊ ﺼﻔﺎﺕ ﺍﻟﻨﻤﻭ ﺍﻟﺨـﻀﺭﻯ ﻭﺼـﺒﻐﺎﺕ ﺍﻟﻭﺭﻗـﺔ
ﻭﻋﻨﺎﺼﺭ ﺍﻟﻨﻴﺘﺭﻭﺠﻴﻥ ﻭﺍﻟﻔﻭﺴﻔﻭﺭ ﻭﺍﻟﺒﻭﺘﺎﺴﻴﻭﻡ ﻭﺍﻟﻤﺎﻏﻨﺴﻴﻭﻡ ﻭﺍﻟﻜﺎﻟﺴﻴﻭﻡ ﻭﺍﻟﺯﻨﻙ ﻭﺍﻟﺤﺩﻴﺩ ﻭﺍﻟﻤﻨﺠﻨﻴـﺯ
ﻭﺍﻟﻨﺤﺎﺱ ﻭﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻭﻴﺔ ﻟﻠﻌﻘﺩ ﺍﻷﻭﻟﻰ ﻭﻟﻠﺜﻤﺎﺭ ﺍﻟﺒﺎﻗﻴﺔ ﻋﻠﻲ ﺍﻟﺸﺠﺭﺓ ﻭﻜﻤﻴﺔ ﺍﻟﻤﺤﺼﻭل ﺍﻟﻜﻠﻴﺔ ﻭﺍﻟﺘﻰ
ﺴﻴﺘﻡ ﺘﺴﻭﻴﻘﻬﺎ ﻭﻜﺫﻟﻙ ﺍﻟﺨﺼﺎﺌﺹ ﺍﻟﻁﺒﻴﻌﻴﺔ ﻭﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ ﻟﻠﺜﻤﺎﺭ ﻭﻜﺎﻥ ﺍﻟﺘﺤﺴﻥ ﻓـﻰ ﻫـﺫﻩ ﺍﻟـﺼﻔﺎﺕ
ﻤﺘﻨﺎﺴﺒﺎ ﻁﺭﺩﻴﺎ ﻤﻊ ﺯﻴﺎﺩﺓ ﺍﻟﺘﺭﻜﻴﺯ ﺍﻟﻤﺴﺘﺨﺩﻡ ﻤﻥ  ٥٠ﺍﻟﻲ  ٢٠٠ﺠﺯﺀ ﻓﻰ ﺍﻟﻤﻠﻴﻭﻥ ﻭﻤـﺭﺍﺕ ﺍﻟـﺭﺵ
ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻤﻥ ﺤﺎﻤﺽ ﺍﻟﺴﻠﺴﻠﻴﻙ ﻤﻥ ﻤﺭﺓ ﺇﻟﻲ ﺜﻼﺙ ﻤﺭﺍﺕ.
ﻟﻡ ﻴﺘﺄﺜﺭ ﺸﻜل ﺍﻟﺜﻤﺭﺓ ﻭﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻭﻴﺔ ﻟﻠﺘﻔل ﻭﺍﻟﺴﻜﺭﻴﺎﺕ ﺍﻟﻤﺨﺘﺯﻟـﺔ ﺒﺎﻟﻤﻌـﺎﻤﻼﺕ ﺍﻟﻤﺨﺘﻠﻔـﺔ
ﻟﺤﺎﻤﺽ ﺍﻟﺴﻠﺴﻠﻴﻙ ﻭﻜﺎﻥ ﻫﻨﺎﻙ ﺍﻨﺨﻔﺎﺽ ﻭﺍﻀﺢ ﻓﻰ ﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻭﻴﺔ ﻟﺘﺸﻘﻕ ﺍﻟﺜﻤﺎﺭ ﺒﻤﻌﺎﻤﻼﺕ ﺤﺎﻤﺽ
ﺍﻟﺴﻠﺴﻠﻴﻙ.
ﻵﺠل ﺘﻘﻠﻴل ﺍﻟﻨﺴﺒﺔ ﺍﻟﻤﺌﻭﻴﺔ ﻟﺘﺸﻘﻕ ﺍﻟﺜﻤﺎﺭ ﻭﺘﺤﺴﻴﻥ ﻜﻤﻴﺔ ﺍﻟﻤﺤﺼﻭل ﻭﺨﺼﺎﺌﺹ ﺍﻟﺠﻭﺩﺓ ﻓـﻰ
ﺍﺸﺠﺎﺭ ﺍﻟﺭﻤﺎﻥ ﺍﻟﻤﻨﻔﻠﻭﻁﻰ ﺍﻟﻨﺎﻤﻴﺔ ﺘﺤﺕ ﻅﺭﻭﻑ ﻤﻨﻁﻘﺔ ﺍﻟﻤﻨﻴﺎ ﻓﺈﻨـﻪ ﻴـﺘﻡ ﺭﺵ ﺍﻷﺸـﺠﺎﺭ ﻤـﺭﺘﻴﻥ
ﺒﺤﺎﻤﺽ ﺍﻟﺴﻠﺴﻠﻴﻙ ﻓﻰ ﺒﺩﺍﻴﺔ ﺍﻟﻨﻤﻭ ﺍﻟﺨﻀﺭﻯ ﻭﺒﻌﺩ ﻤﺭﺤﻠﺔ ﻋﻘﺩ ﺍﻟﺜﻤﺎﺭ ﻤﺒﺎﺸﺭﺓ ﺒﺘﺭﻜﻴﺯ  ١٠٠ﺠـﺯﺀ
ﻓﻰ ﺍﻟﻤﻠﻴﻭﻥ.
ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﺩﺍﻟﺔ :ﺤﺎﻤﺽ ﺍﻟﺴﻠﺴﻠﻴﻙ – ﺃﺸﺠﺎﺭ ﺍﻟﺭﻤﺎﻥ ﺍﻟﻤﻨﻔﻠﻭﻁﻰ – ﻜﻤﻴﺔ ﺍﻟﻤﺤﺼﻭل – ﺨـﺼﺎﺌﺹ ﺍﻟﺠـﻭﺩﺓ
ﻟﻠﺜﻤﺎﺭ – ﺘﺸﻘﻕ ﺍﻟﺜﻤﺎﺭ.
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