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HIS investigation was carried out during two successive seasons of

2013 and 2014 in a private farm located at the 64 Km on the
Cairo-Alexandria Desert Road. Pomegranate trees (Wonderful
cultivar) were selected to study the effect of two covering materials
(white shaded net for trees and white agril bags for fruits) and
potassium fertilization (K,SO,) on reducing pomegranate fruit
disorders and improving fruit quality. The covering treatments started
(after 21 days of fruit set till the 1% week of October) and K,SO, as
soil application at three rates (1.0, 0.75 and 0.50 kg /tree) divided
monthly on batches (from March to September). The obtained results
showed that, covering trees with white shaded net and supplemented
with the application of 0.75 kg/tree K,SO,, increased fruit length (cm),
fruit diameter (cm), fruit weight (g) and fruit volume (cm)®. While, the
rate of 1.0 kg/tree increased T.S.S %, T.S.S. acidity and vitamin C.
The open field trees that fertilized with 1.0 kg of K,SO, increased
yield/tree (kg) and fruit edible part (%). There were convergence
between the two rates of K,SO, (1.0 & 0.75 kg/tree) in total sugars
percentage and total anthocyanin content in fruit juice. The highest
marketable fruits (%) and the lowest cracked fruits (%), sunburned
fruits (%) per tree and fruit juice acidity (%) associated with covered
trees with shaded net and fruits with agril bags and have been supplied
with 1.0&0.75 kg/tree of K,SO,. Moreover, leaves N, P, and K
contents increased by increasing the rates of K,SO, fertilization, the
maximum records were obtained with the open field treatments.

Generally, it can be recommended under the same conditions of
this study that, covering pomegranate trees by white shaded net with
the addition of K,SO, at 0.75 kg/tree can be used in reducing fruit
disorders and improving fruit quality, that led to increase the total
income per fed, this in turn increased the net profit /fed. Increasing the
benefit is nowadays used in the main areas of fruit production in

Egypt.
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Growing of pomegranate (Punica grantum L.) is known in ancient period. It is
estimated that pomegranate cultivation may have started somewhere during
Neolithic age (Holland and Boryakov, 2008). Egypt was one of the early
recipients of pomegranate in ancient world, the tree was formed in the tomb of
king tut. The orient Egyptian considered the tree a symbol of life giving forces of
fertility, even of immortality and uses the fruits in traditional medicine for
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prevention of illness and healing, and it was mentioned in Holy Quran (Lonsky &
Newman, 2007). Recently, it has been discovered the tremendous health benefits
of fruits. It contains, potentiality active photo-chemicals incline sterols and
steroids in seed (Ibrahim, 2010 and Walled et al., 2011). It is also rich in organic
acids and anthocyanins in juice (Shanshan et al., 2009 and Hamidreza et al.,
2008). So many industrials are based on its fruits and in drug manufacturing.

Pomegranate is mainly grown in tropical and sub-tropical regions of the
world and favor for semi-arid climates (El-Falleh et al., 2009 and Ahmet et al.,
2009). At recent days, there are an increasing in the cultivation of pomegranate,
especially Wonderful variety that grown extensively in Egypt in the newly
reclaimed areas. Although the environmental conditions of Egypt is suitable for
pomegranate production, but export considered limited compared with other
countries, due to low of quality that resulting from corruption physiological fruits
such as cracked fruit, sun burns, lake of internal coloring and some fungal and
pest infestation. Using potassium fertilization is considered one of the important
practices during the growing season of pomegranate trees for improving fruit
quality (Al-Obeed, 2001 and Abd-Allah & Magda, 2009). It plays an important
role for formation of total soluble solids, total sugars, starch (Dutta et al., 2011),
and also help to adjust water balance that reduce the fruit cracking that effects on
the fresh market and are used for processing only as fruit juice (Abd EI-Rhman,
2010). As a result of increasing the temperature in Egypt the fruit directly
subjected to high sunlight that lead to burn fruit surface and change colour, this
results in big economic losses (Schrader et al., 2002 and Sharma et al., 2006).
Modification of the micro-climate by use of covering material as white shade net
and bagging improving the quality of fruits, protect fruits from diseases, pets and
reduce the infection of sunburn that led to decrease that fruit disorders at harvest
(Wang et al., 2003, Wei et al., 2005, Wei et al., 2011 and Hudina et al., 2012).

The aim of this investigation was to study the effect of using potassium
fertilization as (K,SO,) and two covering materials (white shaded net & agril white
bags) on productivity and fruit quality of pomegranate (Wonderful cultivar).

Materials and Methods

This study was carried out during two successive seasons (2013 and 2014) at
a private orchard located at Alexandria Desert Road (about 68 kilometers
distance-Cairo). The aim of this experiment was to test the influence of
potassium fertilization as (K»,SO,), covering materials with white shaded net and
agril white bags on productivity, fruit quality characteristics and leaf chemical ¢
constituents of Wonderful pomegranate trees. The selected trees were grown in
sandy soil under drip irrigation system at the same age 4 years old, planted at 3 x
4 meters-apart and subjected to the same agriculture practices.

Samples of the soil were analyzed at the beginning of the experiment as
shown in Tables 1 and 2.
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TABLE 1. Physical properties of the soil at the experiment site.

Parameters Soil depth (0-30cm)
Sand (%) 84.5
Silt (%) 8.50
Clay (%) 7.00
Texture class Sand loamy
Bulk density (gm?) 0.49
Real density (gm™) 2.51
Total porosity (%) 40.6
Field capacity (FC) 20.90
Wilting point (WP) 9.55
Auvailable water (AW) 11.4
Water Holding capacity (WHC) 29.4

TABLE 2. Chemical properties of the soil at the experiment site.

Parameters Soil depth (0-30cm)

OM (%) 0.98
pH (1:2.5) 7.63
EC (dSm™) 3.10
Soluble cations, (meg.L™) -

Ca™ 9.00
Mg"* 8.00
Na** 12.9
K+ 1.10
Soluble anions, (meq.L™) -

Cos” 0.00
Hcos™ 10.5
CI 18.00
S04~ 2.50
SAR 4.42
ESP (%) 4.99

The experimental trees were subjected to the following treatments:
e Control (adopted fertilization program in the farm).

White shaded net.

Potassium soil fertilization as (K,SQO,) at the rate of 1.0 kg/tree.
Potassium soil fertilization as (K,SQO,) at the rate of 0.75 kg/tree.
Potassium soil fertilization as (K,SQO,) at the rate of 0.50 kg/tree.

White shaded net with (K,SO, at 1.0 kg/tree).
White shaded net with (K,SO, at 0.75 kg/tree).
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White shaded net with (K,SO, at 0.50 kg/tree).
Agril white bags.

Agril white bags with (K,SO, at 1.0 kg/tree).
Agril white bags with (K,SO, at 0.75 kg/tree).
Agril white bags with (K,SO, at 0.50 kg/tree).

The untreated (control) trees and treatments (5&9) received the
recommended fertilization program as advised by the Ministry of Agriculture and
Land Reclamation (2014). With respect to potassium sulphate (K,SO,)
treatments, were divided on monthly batches, during the period from March to
September in both seasons.

White shaded net was used at the area of 4200 m? (70 length x 60 width), the
diameter was 0.28 mm. and the cell size was 3 x 7.4 m. Trees were covered after
21 days of fruit set till first week of October.

Agril white bags was sized at (25 x30 ¢cm) used to cover 30 fruits/tree after 21
days of fruit set till the first week of October.

The experiment was designed in a completely randomized block design with
12 treatments, each treatment was represented by three replicates
(2 trees/ for each replicate) in both studied seasons.

The following parameters were measured to evaluate the tested treatments:
Fruiting and yield

At harvest time, total fruit number /tree and average fruit weight (g) were
recorded and average total yield/tree were calculated as kg/tree. No. of cracked &
sunburned fruits/tree and their percentages of No. of total fruits/tree were
calculated. Marketable fruits/tree (%) was also calculated.

Fruit quality characteristics
Sample of fruits (n=15) of each treatment was randomly selected for
determining the following physical and chemical properties:

Fruit physical properties

Fruit length & diameter (cm), and volume (cm)® were measured. Then,
selected fruits were peeled by hand, then separately their rind and capillary
membranes (non-edible part) and weighted, thus calculating the aril (edible part)
weight/fruit by the difference between total fruit weight and non-edible part
weight. Then, edible & non- edible parts weight /fruit (%) was calculated.

Fruit juice chemical composition
e Total soluble solids percentage (T.S.S. %) was determined by using
hand refractometer.
o Total acidity (%) was determined according to A.O.A.C. (1995).
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e Total sugars (%) were determined according to the methods described
by (Dubois et al., 1956).

e Vitamin (C) as (mg) Ascorbic acid /100 ml. juice was determined
according to A.O.A.C. (1995).

e Total anthocyanin (mg/100ml) content was determined according to
Ranganna (1979).

Leaf mineral composition
Samples were taken from the middle leaves of terminal sprouted shoots and
dried at 70 c till constant weight and grounded to determine the following
nutrient elements:
o Nitrogen: was determined by the modified Micro-kjeldahl method as
outlined by (Pregl, 1945).
e Phosphorus and potassium: was estimated by flame-photometer
according
e to Murphy and Riely (1962).

Economical evaluation
An economic evaluation was calculated according to national market
prices of all the production inputs and outputs as follows:
e  Price of net (2) L.E/m x area of feddan = 8400 L.E.
e  Price of materials used in the instillation of net = 8000 L.E.
The total cost = 8400+ 8000=16400 L.E.
e  Price of agril bags/fed according to the market price = 2500 L.E.
e  Price of potassium sulphate calculated as number of trees/fed. (350) X
price of 1 kg of K,SO, (6 L.E).
e  Operation costs (labor and fruits worm control) were calculated.
Total cost = sum of all costs.
o  Value of kg fruit (according to fruit quality).
Total income L.E/ fed. (Ton /fed x price /Ton).
e Net profit (L.E) was calculated (total income- total cost).
* Economic evaluation was calculated according to Heady and Dillon (1961).

Statistical analysis

All the obtained data during the two seasons of study were subjected to
analysis of variances (ANOVA) according to Snedecor and Cochran (1980).
Meanwhile, differences between means were compared using Duncan's Multiple
Range Test as described in SAS (1994).

Results and Discussion

Fruiting, yield and fruit physical characteristics

Data in Tables 3 & 4 demonstrated that, the maximum records of the most
important Wonderful pomegranate fruit quality parameters were obtained by the
fruits in which were covered with white shaded net and fertilized by potassium
sulfate (K,SO,4) at the rate of 0.75 kg/tree, which in turn increased fruit length,
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diameter, weight and volume. While the highest records of fruits/tree yield and
fruit edible part (%) associated with the trees in the open field that fertilized with
1.0 kg/tree of (K,SO,). Comparing with other treatments, the highest trees that
fertilized with 1.0 kg of (K,SO,) and the highest fruit non-edible part (%) was in
the white agril bags treatments that fertilized with 0.50 kg of K,SO,. Untreated
fruits (control) were the lowest values in both studied seasons. Covering trees
with net tend to lower the maximum temperature, this modification of
microclimate by using white shaded net possibility increasing tree ability to
uptake water and nutrients which ultimately accelerated the yield and fruit
quality. (Saleh, 2005, Rajana et al., 2006 and Medany et al., 2009). Also the
average relative humidity increased by 26 %. The increase in humidity associated
with the decrease in the evaporation that led to promoted fruit development and
increase fruit size (Lin & Hsu 2004 and Iglesias & Alegre, 2006). The positive
effect of applying potassium is promoting the uptake of various nutrients through
modifying soil pH towards acidity medium, it has pivotal contribution to fruit
weight and size that reflected to the yield and fruit quality (Abd EI-Wahab et al.,
2008, Dhillon et al., 2009, Manning, 2010 and Safia et al., 2011).

TABLE 3. Effect of different cover materials and potassium fertilization on fruit
length, diameter and volume of Wonderful pomegranate trees during
2013 & 2014 seasons.

Fruit length (cm) | Fruit diameter (cm) | Fruit volume (cm)®

Treatments
2013 2014 2013 2014 2013 2014

Control (open field) | 775 h | 797 g | 8.60 f 8.85 g |400.0 g | 4015 f

Openfield +1.0kg | g 15 1 |870 bc| 9.26 ¢ | 9.63 be | 4405 b | 4560 a
K,SO4

Openfieldt0.75kg | g13 ¢ |g66 c| 923 e | 952 d 4358 c|4457 b
K,SO,

Open field +0.50kg | g3 4 1860 b | 927 e | 933 e |4235 e 4349 ¢
K,SO,

White shaded net 773 g|827 e| 870 e | 911 f |4174 f| 4232 d

Shaded net +1.0Kg | g5 176 b |941 ab | 970 ab | 4354 ¢ | 4463 b

K,SO,
Shadedk';egozojs K9 |g81 a|893 a|974 a| 977 a | 4453 a | 4571 a
Shadedk”;stozo"r’o'(g 815 e|873 b|933 bc| 950 d [4226 e 4350 c

White Agril bags 783 f| 813 f | 866 ef | 877 g (3946 h| 406.6 e

Agrilbagst1.0Kg | 516 o 1823 e| 930 e | 9.5 cd |437.7 c| 4461 b

k2s04
Agril bakgzssozo.w k9| 783 f 827 | 927 e| 953 d|4293 d| 4355 ¢
Agril tl’(azisozo'wkg 775 g | 810 f| 910 d| 929 e |4180 f| 4246 d

Values have the same letter are not significantly different at 5% level using Duncan's Multiple Range
Test.
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TABLE 4. Effect of different cover materials and potassium fertilization on No. of
fruits/tree, fruit weight and yield of Wonderful pomegranate trees during
2013 & 2014 seasons.

No. of fruits| tree Fruit weight (g) Yield (kg)
Treatments

2013 2014 2013 2014 2013 2014

Control (open field) | 56.059 | 56.23fg | 369.3j | 375.6 k | 20.70 k | 21.12 i

Open fleld +1.0kg | go.38a | 8140a | 4000f | 4408c | 3215 a | 35882

2 4
Ope”f,'(e'ggo-“kg 72.84b |74.81a-c| 4275 ¢ | 4519 b | 31.14 b | 3381¢c

2 4
Open ‘E‘g&ow K9 | 6120f |62.86e-g| 411.8 ¢ | 430.0 e | 2524 g | 27.03¢g

White shaded net | 56.20g | 54.42g | 373.5j | 379.8 j | 2099 | 20.67 j

Shaded net +1.0kg | 67.24d | 79.51ab | 4310 b | 437.0d | 2889d | 34.76b

2004
Shaded et #0-75K | 6774 [72.60b-d| 430.3a | 4502 a | 20.76¢c | 33.34d

Shadednet +0.50Kg | 55,79 |62.74e-g| 4200d | 4273 f | 23430 | 2681¢

White Agril bags | 56929 | 54.89g | 371.0 k | 3720 | | 2112 | 20.42 k

Agrilbagst1.0kg | 7058¢ |77.24ac| 380.3 h | 397.2 h | 26841 | 30.68e

Agril bags +0.75 k9 | 7050 ¢ |69.28ce| 388.1 g | 41539 | 27.36 e | 28.77f

Agril bagst0.50kg | 6304¢ |64.60d-f| 377.7 i | 3040 i | 2415h | 2525 h

Values have the same letter are not significantly different at 5% level using Duncan's Multiple Range
Test.

TABLE 4. Cont.

Fruit (edible part) (%) Fruit (non(—;dible part)

Treatments 2013 2014 o
Control (un-fertilized) 5711 ¢ 58,67 ab 4T50 h | 4150 T
Open field +1.0 kg k.50, | P72 3 5038 a 3975 7 [ 3975 g
Open field+0.75 K,50, | 292 D | 5900 @ | 4100 gh | 4153 1
Open field0.50 K,50, | P00 T 5541 cd 4917 ¢ [ 4463 d
White shaded net 4671 g 5450 d 4055 h | 4575 d
Shaded netr L0 kg K.50, | 2500 @ 55.28 cd 4483 ef | 4475 ¢
shaded net+0.75 kg kzsod | 67 % | 5719 bt 4500 ¢ | 4280 T
shaded net+0.50kg K50, | 530 € 5633 ¢ 4630 d | 4375 ¢
White Adil bags 4300 h 5472 d 2711 § | 4528 ¢
Acril bags+L0Kg K0, | 5351 € 4811 ¢ 4650 d | 5193 b
Agril bags +0.75Kkq K50, | 38 0 AT34 e 5470 b | 5275 b
Agril bags 0.50kg K,50s | 3L O 2562 F 5566 a | 5444 a

Values have the same letter are not significantly different at 5% level using Duncan's Multiple Range
Test.
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It can be noticed from Table 5 that, the differences among treatments were highly
significantly as for the effect of treatments in both studied seasons .In this respect ,the
lowest fruit cracking (especially 1% season ) as well as sun-burn fruits (%) in both
seasons was observed when the trees were covered with shaded net and
supplemented with K,SO, at both rates (1.0 & 0.75 kg) as they recorded (1.55 &
1.47 %) for the fruit cracking (in the-1% season ) when compared with the control
(5.11 & 4.75 %) in both seasons ,while the records were(1.18, 1.15 & 1.15, 1.02) for
sun-burns fruits (%) in both seasons respectively , while the control trees recorded
(21.30 & 23 %) in both seasons .Conversely ,the same previously of two materials
treatments recorded the maximum no. of marketable fruits as they recorded (97.20,
98.40 & 96.40, 99.0%) when compared with the control ones (65.40 & 68.20%)
respectively, in both seasons of study.

TABLE 5. Effect of different cover materials and potassium fertilization on fruit
cracking, sun-burn and marketable fruits of Wonderful pomegranate trees
during 2013 & 2014 seasons.

. . . Marketable fruits
Fruit cracking (%) |Sun-burn fruits (%
Treatments 9(%) (%) (%)

2013 2014 2013 2014 2013 2014
Control (un-fertilized) {5.11 a| 475 a |21.30 a| 23.1 a [6540 h|68.20 e
Open field +1kg

253 cd|243 e|689 d|593 e|7910 f|77.00 d
K,SO,
Open field+0.75 1,76 el 251 ¢ [11.86 | 9.63 b [77.20 g| 78.40 d
K,SO,
Openfield+0.50 1541 1289 b|1403 b|983 b|7900 f| 7850 d
K,SO,

White shaded net |2.98
Shaded net+1.0 kg

o

250 e|303 e|264 d|90.70 e[9510 c

155 e|135 f[1.18 h|115 fg|97.20 a|98.40 a
K,SO,
Shadedkgeszms K9 1147 e|140 f|1.15 h|1.02 g [96.40 ab 99.00 a
Shaded net+0.50kg |5 55 1193 e[216 e-gl 1.75 ef [9530 bd 95.10 ¢
K,SO,

White agril bags | 3.00 b (2.84 Db|2.84 ef/2.11 de|93.20 d[96.10 bc

Agril bags+1kg K,SO,| 1.83 e |1.75 e|1.81 gh{2.00 de[96.00 abl 97.40 a

Agril bags +0.75kg
K,SO,

Agril ?2"‘98550'50"9 245 cd[2.34 d|206 h| 173 ef 9400 cd95.30 be
250,

*Values have the same letter are not significantly different at 5% level using Duncan's Multiple
Range Test.

239 d|225 d|191 gh|1.83 d-f|97.40 a|97.20 ab

These findings are in agreement with Glenn & Puterka (2007) and Simin
et al., (2014). They showed that reducing cracking due to the effects of shaded
net on radiation, humidity evapotranspiration, temperature and moisture stress of
the soil which effects on pulp grows ultimately the pell cracks and rind pliability.
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Meanwhile, decreasing fruit cracking by covering fruits with agril bags due to the
effect of bagging on heat stress of fruits and water content of rind which decrease
the transpiration from the fruit surface. Sun- burn may attributed to the weather,
particularly prevalence of high temperature, light and radiation that leads to burn
fruit surface and changes colour, thus results economic losses (Morteza et al.,
2014).

Covering trees with shaded net and fruits with agril bags protect the fruit from
exposure to the direct sunlight, these results are in full agreement with Glenn et
al. (2002), Yuan et al. (2010) and Abo El-Wafa (2014). Moreover, Singh et al.,
(2006), Radha et al., (2007), Kaiser (2009), and Safia et al. (2011) showed that,
using different sources of potassium fertilization reduced fruit cracking, sun burn
and increased marketable fruits. Pomegranate damage due to the sunburn is
discoloration or burring of fruit surface exposed to the direct sun and drying
occurs in fruit led to less in marketing and economic losses. So, marketable
percentage increase as a result of decreasing fruit disorders (Xiang et al., 2011,
Samara & Shalan, 2013 and Hegazi et al., 2014).

Fruit juice chemical composition

Data in Tables 6 & 7 observed that, fruit juice chemical composition was
positively significantly affected by treatments. The results of statically analysis
of T.S.S (Table, 7) showed that, in the first season of study ,the highest T.S.5%
content in fruit juice was recorded in the pomegranate trees (Wonderful cv.) in
the open field trees and that covered with white shaded net which received 1.0
kg of K,SOy/tree, as they recorded(15.97 & 17.77 %) respectively, while in the
second one, covered trees by white shaded net with the addition 1.0 kg of
K,SO,/tree gave the highest values (17.20%) comparing with other treatments .

There were a convergence among the treatments that fertilized with two doses
of K;SO4 (1.0 & 0.75 kgltree) in the fruit juice total sugars (%) as compared with
other treatments. In this respect, the trees that shaded with net and receivedl1.0
kg/trees of K,SO, produced the richest of fruit juice content in total sugar, while
the control ones were the poorest.

The reason of enhanced sugar content could be the participation of
potassium in biosynthesis and transfer of sugar and the increasing of T.S.S tend
to increase of sugar content (Bentley & Viveros, 1992, Mustafa et al., 2008,
Hegazi et al., 2014 and Morteza et al., 2014).

It's also clear from Table 6 that, with regard to fruit juice acidity %, the data
took other way around whereas, the lowest values was found in the treatments
that covered with white shaded net & white agril bags and supplemented with
two doses of K,SO, (1.0&0.75) kg/tree comparing with other fertilized
treatments, while the highest values was in the un- fertilized treatments in both
studied seasons.
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TABLE 6. Effect of different cover materials and potassium fertilization on
Manfalouty fruit juice total soluble solids (%0), total sugars (%) and
acidity (%) during 2013 & 2014 seasons.

T.S.S (%) Total sugars (%0) Acidity (%)
2013 2014 2013 2014 2013 2014
Control (un-fertilized)| 12.77 a-c| 11.53g | 1153 ¢ |11.80 e| 133 a | 131 a

Open field +1kg

Treatments

1597a | 16.13b |13.79 ab|13.20 ab| 1.10 f | 1.13 f

KOs

Open field+0.75 | 15105 |1330de 12,67 b-d[1280 ac| 117 e | 119 d
KoSOs

Open field+0.50 | 14 175 | 12.93¢f 12.94 b-d[12.77 ac| 120 d | 132 ¢
K,SOs

White shaded net 13.43d | 1253 fg | 12.07 de |11.80 e| 129 b | 132 a
Shaded net+1.0 kg

1577 a | 1720 a | 13.86a | 1351 a| 1.09¢g | 111 ¢

K,S0,

Shadedkrz‘estozojs K9 | 1530 b |16.23 b|1354 a-c|1311 ab| 1.10 f | 114 f

Shaded net+0.50kg | 44 570 | 1370 d | 12.41 de [12.67 bd| 117 e | 117 e
K,SO,

White agril bags 12.95 e [12.40 fg|11.98 de |12.04 c-e| 1.25 ¢ | 1.27 b
Agril bags+1kg K,SO,| 14.85 b | 1533 ¢ |1342 a-c|13.15 ab| 1.11 f |1.10 g
Agril ?fgssg 0-75K9 | 14831 |14.87 cd|12.88 b-d|12.60 b-d| 1.07 g [111 g

290,
Agril t:jgssgo'SOkg 14.67bc | 13.10de | 12.75 cd [11.95 de| 1.15 e | 1.19 d
2 4

Values have the same letter are not significantly different at 5% level using Duncan's Multiple Range
Test.

TSS/acid ratio is known as a primary driver of flavor quality. The highest
ratio of TSS/acidity were observed by white shaded net treatment with the
addition 1.0 kg of K,SOy/tree (14.47 & 15.49), respectively in both seasons and
open field treatment (14.51) in the first season, while the lowest ratio was
detected in control treatments (9.60 & 8.80) in both seasons, respectively ,and
these are in agreement with Dussi et al. ( 2005), Mustafa et al. (2008) and Safia
etal. (2011).

With regard to ascorbic acid (vitamin C) data in the Table 7 also reveal that
potassium fertilization at 1.0 kg/tree of K,SO, increased vitamin C concentration
in the treatments that covered with shaded net, agril bags and in open field
comparing with other treatments. The reason of increased ascorbic acid might be
that potassium plays a key role in the proper carbohydrate metabolism and close
relationship between carbohydrate metabolism and formation of ascorbic acid has
been reported by Su et al. (2008) and Lie et al. (2011).

Concerning total juice and anthocyanin content, it can be noticed that the
highest percentage of anthocyanin was in the treatments that covered with white
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shaded net and fertilized with two rates of K,SO, (1.0 & 0.75 kg/tree) as well as
open field treatment that fertilized with 1.0 kg of K,SO,/tree, followed by agril
bags treatments which fertilized with K,SO, at (1.0 & 0.75 kg/tree) comparing
with other treatments in both studied seasons. This incensement of anthocyanin
may be due to the treatments on the open field and shaded net provide sufficient
light for the fruits that important for enhance Anthocyanin content (Liu, 2010),
continuing in the interpretation of results Marschner, (1995) reported that, sugar
forms part of anthocyanin molecule and any factors affected sugar content could
also affect on anthocyanin synthesis ,so potassium appears to enhance
anthocyanin accumulation through translocation of complex sugars to fruits.

TABLE 7. Effect of different cover materials and potassium fertilization on total
sugars, vitamin C, anthocyanine and tannins of Wonderful pomegranate
fruit juice during 2013 & 2014 seasons.

TSS /acid ratio Vitamin C mg Total juice
ascorbic Anth in (%
Treatments acid/100mljuice | AAnthocyanin (%)
2013 2014 2013 2014 2013 2014
Control (un- 9.60 8.80 23.20 24.43 0.33 032 e
fertilized) f g e c-e d
Open field +1kg 1451 14.27 27.53 28.11 0.39 037 a
K,S0, a b a a a
Open field+0.75 12.90 11.18 25.86 25.23 0.36 0.35
K,SO, C d b c bc bc
Open field+0.50 11.81 10.51 24.15 24.30 0.35 0.34
K,S0, d e cd de cd cd
1041 9.49 24.50 24.93 0.30 0.13
White shaded net e ef c cd e ef
Shaded net+1.0 kg 14.48 15.49 27.61 27.9 0.40 0.37
K,SO, a a a a a a
Shaded net+0.75 kg 1391 | 14.23 24.28 24.20 0.39 0.37
K,SO, b b cd d a a
Shaded net+0.50kg 12.53 11.71 24.18 23.9 0.38 0.35
K,SO, c d cd e ab bc
10.36 11.27 23.50 24.16 0.30 0.30
White Agril bags e d de de e f
Agril bags+1kg 13.37 13.94 26.85 27.1 0.38 0.36
K,S0O, b c a b ab ab
Agril bags +0.75kg 13.86 13.40 24.35 24.52 0.38 0.36
K,SO, b c cd ce ab ab
Agril bags +0.50kg 12.76 11.01 23.60 23.8 0.36 0.33
K,SO, c d c-e e bc de

Values have the same letter are not significantly different at 5% level using Duncan's Multiple Range
Test.
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Leaf mineral composition

The obtained results from Table 8 indicated that, there were an increment in
N, P and K content in pomegranate leaves by increasing the rate of potassium
fertilization (K,SO,) during both seasons, the highest percentage in N, P and K
were observed in the open field treatment compared with the treatments that
covered with shaded net and agril bags . The control trees showed the lowest
record .These results may be due to the role of potassium in transport of water
and nutrients by stimulating specific enzyme and plant growth hormones to the
parts of plant (Habib et al., 2011 and Hamouda et al., 2015).

TABLE 8. Effect of different cover materials and potassium fertilization on Nitrogen,
Phosphor and potassium of Wonderful pomegranate leaves during 2013
& 2014 seasons.

N (%) P (%) K (%)

2013 | 2014 | 2013 | 2014 | 2013 | 2014
Control (un-fertilized ) | 0-86 9 | 090 g [ 0.786h [0.730 g|0.749 ef [0.780 de

Open field +1kg K,S0, | 150 a | 160 a| 1140 a [1070 a| 1148 a | 1159 a

Open field +0.75kg | 1.37 b |136 c| 0943 d [0.940 ¢|0.824 b-d| 0.870 c
KySO,

Open field+0.50 kg kg | 1.13 d | 111 e| 0.857 f | 0.90L e |0.800 de|0.825 c-e
K,SO,

White shaded net | 088 | 0.93 g | 0.790 h | 0.855 f|0.728 f|0.770 e
Shaded net +1kg K,SO,| 154 | 150 b | 1120 b|0.990 b|0.875 b[0.930 b
Shaded net+0.75kg | 134 b|1.40 c|0.932 d |0.93L e|0.815 cd|0.840 cd
K>SO,
Shaded net +0.50kg | 1.20 e | 1.00 f | 0.904 e [0.904 |0.770 d-f|0.820 c-e
KySO,

White Agril bags | 0-85 9 | 088 g [0.820 g|0.844 f|0.720 f| 0770 e
Agril bags+1kg K,S0, | 1-48 @ | 155 a|0.990 c|0.900 e|0.864 bc|0.834 cd
Agril bags +0.75kg | 1.30 ¢ | 1.33 d | 0.895 e |0.893 e|0.792 de|0.820 c-¢
K,SO,

Agril bags +0.50kg | 0.95 f | 1.10 e | 0.853 f | 0.866 f | 0.750 ef | 0.800 de
K,SO,

Values have the same letter are not significantly different at 5% level using Duncan's Multiple Range
Test.

Treatments

Q

Economic consideration

The economical comparative study between different treatments that shown
in Table 9 were calculated at the average of two studied years, expect the
treatments that shaded with net that calculated as the average of 5 years (life
period of the net)with considered to deducting the cost of used materials .The
cost of instillation of net resulted in annual recurring cost. White shaded net with
two rates of fertilization (0.75 &1 kg |tree) were superior in total income [fed
which in turn increased the net profit |fed (21405 &20525 L.E), respectively
comparing with other treatments. While the control treatments was the least one
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(6950 L.E). Finally, using white shaded net with addition 0.75 kg/tree of K,SO,
increased the benefit compared to the control which is nowadays used in the main
areas of fruit production in Egypt.

TABLE 9. An economic comparative study among studied treatments on Wonderful
pomegranate trees.

Cost of Value | Total
used . Yield | of kg/ | income
materials gﬁiﬁ? C;?(tﬁ:z) ton/fed | fed / Net profit
Treatments |fed fruit | fed. (LE)
(LE) (LE) | (LE)
Control (un-fertilized) - 300 *300 7.25 1 7250 6950
Open field +1.0 kg 2100 550 | *2650 | 11.25 | 1.5 | 16875 | 14225
K,SO,
Open field+0.75 K,SO, | 1575 550 | *2125 | 10.90 | 1.5 | 16350 | 14225
Open field+0.50 K,SO, | 1050 550 | *1600 | 883 | 15 | 13245 | 11645
White shaded net 16400 | 1050 | **4330 | 7.35 | 2.5 | 18375 | 14045
ShadEdK”Segl'o kg 18500 | 1050 | **4750 | 1011 | 2.5 | 25275 | 20525
2 4
Shadedk’;'“;tc;lo'% K& | 17975 | 1050 | **a6a5 | 1042 | 25 | 26050 | 21405
Shaded nett0.50kg | 17450 | 1050 | **a540 | 820 | 25 | 20500 | 15960
K>SO,
White Agril bags 2500 | 1050 | *3350 | 7.39 | 25 | 18475 | 15125
Agril bags+1.0kg K,SOs | 4600 | 1050 | *5650 | 939 | 2.5 | 23475 | 17807
Agril %%5020'75"9 4075 | 1050 | *5125 | 958 | 25 | 23950 | 18825
Agril b}?gssg 0.50kg 3550 | 1050 | *4600 | 845 | 25 | 21125 | 16525
2 4

“Average of total cost after 2 years.
™ Average of total cost after 5 years.

Generally, on the basis of presented data, we can conclude that, a convergent
has been observed between uses two rates (1.0 & 0.75 k/tree) of potassium
sulphate with covering trees by white shaded net for reducing fruit disorders
(cracking & sun-burn) and improving physical and chemical properties of fruits.
So we can be recommend using white shaded net with 0.75 kg /tree of K,SO, for
getting a higher quality of fruits and thus increase the price of marketable that
leading to get high profit of Wonderful pomegranate fruits.
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