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ABSTRACT

The present experiment was conducted during 2013 and 2014 seasons, where two pomegranate
cvs. Wardy and Manfalouty were subjected to single and combined applications of ZnSO, (0.3%) as
foliar application, soil application of (CaSO,) at 500 g/tree and a mixture of micro elements (zinc,
manganese, iron, cupper, boron, magnesium, sulfur and molybdenum) at 2 g/l were added three times (
first of may, June and July). The selected pomegranate trees aged 9 year old grown in a sand-clay soil
under flood irrigation system and spaced 6 x 5 meters apart in the experimental orchard of
Horticulture Research Station, Shandaweel, Souhag Governorate, Egypt. The aim of the present study
was to examine the effect of these nutrients on reducing fruit cracking and improving yield and fruit
quality of pomegranate grown under Souhag Governorate conditions. Number of fruits/tree,
marketable yield, fruit cracking % and most characteristics of the fruits (physical and chemical) were
higher in cv. Manfalouty relative to Wardy. As a conclusion, subjecting Wardy and Manfalouty
pomegranate cvs. to combined applications of ZnSO, (0.3%) as foliar application, soil application of
(CaS0y) at 500 g/tree and a mixture of micro elements as 2 g/l are very effective in controlling fruit
cracking, improving yield and fruit physical and chemical quality grown under Souhag environmental
conditions. '
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1. INTRODUCTION 2014). All cracked fruits lose their value for
Pomegranate fruits have nutritional and some fresh market and are used for processing only if
pharmacological ~ values. = They  contain they are not affected by fungus. Cracked fruits
considerable amounts of citric acid, sugars, are susceptible to storage diseases and have short
vitamins, minerals, amino acids, tannins, shelf-life (Rakesh et al, 2010). Although

polyphenols, pigments and antioxidants, (Ahmed  pomegranate is generally grown as a low input
et al., 2009; Nita, 2009; Kharsandi et al., 2009; culture, varietal differences and some
Dinkar, 2010; Ibrahim, 2010; Pedro et al., 2011 physiological disorders exert a major impact on
and Seidhom and Abd El-Rahman, 2011). The fruit quality and consequently marketability to a
trees tolerate most unfavorable environmental great extent (Rakesh er al, 2010 and Abd El-
conditions (Ed and Eric, 2007). Fruit cracking Rhman, 2010). Manfalouty pomegranate is the
(splitting) is a serious problem and it is more  most important cultivar in Egypt and is subjected
intense in arid regions. This may be due to  to fruit cracking (El-Khawaga, 2007 and Abd El-
varietal characters, orchard soil management, Rhman, 2010). Fruit cracking is one of the
and inappropriate levels of water at maturity physiological disorders, resulting in rind
stage, light, temperature, micro-nutrient cracking and late fruit development wherever
deficiency and Ca (Rakesh et al, 2010). pomegranate trees are grown. It may be due to
Cracking causes a major fruits loss, which is a ~ moisture imbalances as this fruit is very sensitive
serious commercial problem to the farmers; it to variation in moisture. Prolonged drought
causes loss of about 50% of the marketable fruits =~ causes hardening of peel, and if followed by
(Sheikh and Manjula, 2012). It is generally  heavy irrigation the pulp grows then peel grows
found in apricot, litchi, cherry, apple, and cracks (Hepaksoy et al., 2000). Zinc plays
pomegranate, citrus, and nectarine (Yadav et al., an important role in regulating absorption of
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water by plant roots (El-Khawaga, 2007). When
Zn deficiency is evident, sprays should be
applied to foliage in spring and early summer
(Ed and Eric, 2007 and Sharma and Belsare,
2009). Foliar application of ZnSo, and MgS0O,
reduced the percentage of splitting pomegranate
fruits while increased fruit yield per tree, juice
acidity reduced TSS and sugars but did not
reduce peel thickness (Kuldeep et al., 2001; John
and Lauren, 2011). Fruit cracking may be due to
boron deficiency in young fruits while in
developed fruits it may be due to extreme
variations in day and night temperatures.
Spraying boron on the young fruits minimizes
the incidence of fruit cracking (Ashwini, 2005;
Sharma and Belsare 2009). .

The current study was conducted to study the
beneficial effects of some macro and micro
elements on pomegranate fruit splitting and
improving yield & fruit quality of two
commercial cultivars, named Wardy and
Manfalouty, which are highly subject to fruit
cracking.

2. MATERIALS AND METHODS

The present study was carried out during two
successive seasons of 2013 and 2014. The
selected pomegranate trees aged 9 years old
grown in sand-clay soil (Table 1) under flood
irrigation system and spaced 6 x 5 meters apart
in an experimental orchard of Horticulture
Research Station, Shandaweel, Souhag Governorate,
Egypt. The selected trees had approximately the
same vigour and grown under the same
environmental conditions and cultural practices.
Chemical analyses of the experimental soil are
presented in Table (1).

This experiment included 16 treatments,
which were the combination between two
pomegranate cultivars (first factor) and eight
fertilization treatments (second factor). The

treatments were arranged in randomized
complete block design (RCBD) in split plot with
three replicates (one tree/each). The main plots
were devoted to the two cultivars (Wardy and
Manfalouty), while the sub plots were devoted to
the fertilization treatments as follows:

1. Control (farm fertilization).

2. Foliar spraying with ZnSQ, (0.3%)

3. Foliar spraying mix. of micronutrients (zinc,
manganese, iron, cupper, boron, magnesium,
sulfur and molybdenum) at 2 g/1.

4. Soil application of CaSO, at 500 g/tree

5. Foliar spraying of ZnSQO,4 (0.3%) + mix. of
micronutrients at 2 g/l.

6. Soil application of CaSO, at 500 g/tree +
foliar spraying with ZnSQO, (0.3%)

7. Soil application of CaSO, at 500 g/tree +
foliar spraying with mix. of micronutrients at
2 g/l

8. Soil application CaSQ, at 500 g/tree + foliar
application of ZnSO, (0.3 %) + mix. of
micronutrients at 2 g/l
All the selected trees (96 trees) received the

fertilization program adopted in the farm where
they were annually fertilized with organic
manure at a rate of 20 kg/tree, plus 2 kg/tree
super phosphate (15.5% P,0,) in Dec. in a circle
around the tree (15cm. depth), all mixing
together with the soil. Besides, 2 kg/tree
ammonium nitrate (33.5% N) and potassium
sulphate (48% K,;0) as lkg/tree were applied
and fractionated to three equal doses in March,
May and August, by mixing with the soil surface
(15 cm. depth). Calcium sulphate was applied as
soil application around the perimeter of the tree
after one month of fruit set. Zinc sulphate and
the mixture of micronutrients were applied as
foliar spraying three (May, June and July). The
mixture of micronutrients contained chelated
zinc (3%), chelated manganese (3%), chelated
iron (4%), chelated cupper (0.5%), boron

Table (1): Chemical analyses of the experimental soil.

PH EC Saturation Extract (Mill equivalent/C)
(Mill mhos/cm) Cca” | Mg™ | HCOy ] co | x* | Na* | cr
30-60 cm depth
76 | 0.73 | 3.1 | 34 | 3.0 | - Jowa] 25 | 3
60-120 cm depth
7.7 | 0.69 | 25 | 1.6 | 35 | - Jowzr] 33 | 4
Table (1): Cont.
Available nutrient concentration (p.p.m.) Texture

N | p | K | Fe |

Mn | Zn | Cu

30-60 cm depth

96.1 | 12.1 | 359 | 7.7

39 | 222 | 027 Sand - clay

60-120 cm depth

548 | 77 | 141 | 140 |

32 | 190 | 0.62

ave '
.
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(1.5%), magnesium (2%), sulfur (1.6%) and
molybdenum (0.05%). Triton B, as a wetting
agent, was added to all solutions at 0.1%. Foliar
application was done till runoff (51. /tree).
The following characters in both seasons were
recorded:
2.1. Yield per tree

Pomegranate fruits of Wardy cv. were picked

on the 15" of August and Manfalouty cv. on the’

15" of September. Total fruit number/tree, fruit
weight (gm.) were recorded and Av. total yield/
tree (Gross yield) were calculated as kg. / tree.
No. of cracked fruits /tree was counted and the
percentage was calculated. Marketable fruits/tree
(%) was also calculated.
2.2, Fruit quality characteristics

A sample of fruits (three) of each replicate
tree was randomly selected for determining the
following physical and chemical properties:
2.2.1. Fruit physical properties

Fruit length & diameter (cm) and peel thickness
(cm) and weight (gm) were measured. Number of
aril/fruit was recorded. Percentages of fruit peel (%)
and juice (%) were calculated.
2.2.2, Fruit chemical properties

Total soluble solids content (TSS %) was
measured. Total acidity (%) expressed as gram
citric acid/100 ml juice was recorded and
T.S.S/acidity was calculated. Total and reducing
sugars (%) were determined (A.O.A.C., 1985).
Tannin was determined in fruit juice by the
method described by Winton and Winton (1945).
Total anthocyanin (mg. /100 ml.) content in fruit
juice was measured as described by Hsia er al.,
(1965).
2.2.3. Statistical analysis

All obtained data during the two seasons of
study were statistically analyzed using the
analysis of variance method according to
Snedecor and Cochran (1980). Meanwhile,
differences between means of treatments were
compared using Duncan’s multiple range tested
at probability of 0.05 level as reported by
(Duncan, 1955).

3. RESULTS AND DISCUSSION

3.1. Yield per tree
3.1.1. Number of fruits and yield/tree

It is clear that, yield as the number of fruits
and yield (kg)/tree, significantly increased by all
treatments compared with the control in both
seasons (Table 2). In this concern, soil
application of CaSQ, at 500 g/tree + foliar
spraying with a mixture of micronutrients at 2
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g/l with or without ZnSO, foliar spraying at
0.3% proved to be the best treatment.

As related to the interaction effect of nutrient
application treatments for both studied
pomegranate cvs., the highest values of No. of
fruits and yield were achieved with Manfalouty
trees that treated with soil application (CaSOy) at
500 gmvtree + ZnSO, spraying at (0.3%) +
spraying mix. of Mg + Fe + Zn + Mn + Cu + B
+ Mo + S) at 2 g/l during both seasons.
Concerning the effect of cultivars, Manfalouty
produced higher number of fruits and yield/tree
than Wardy cv. during the two seasons. These
results are in line with the findings of Singh and
Maurya (2004). Who revealed that, foliar spray
of micronutrients in combinations, i.e. ZnSO,
(0.4%), FeSO, (0.4%), MnSO, (0.2%), H3BO;
(0.2%) and Mo at (0.3%) gave a clear increase in
both No. of fruits and yield of mango.
Meanwhile, foliar application of ZnSO, and
MgSO; increased fruit yield per tree (Kuldeep ez
al., 2001; John & Lauren, 2011).

Mineral nutrition plays a vital role for the
growth, yield and specially quality of fruits. It
responses well to Ca, B, Zn to increase fruit
yield, fruit weight and considerably decreases
cracking which is one of the major disorders of
pomegranate (Hoda and Hoda, 2013). These
play a significant role in flowering, fruiting,
nitrogen metabolism, hormone movement and its
action and cell division. Boron increases fruit set
of many species (Ashwini, 2005). Zinc is also an
important nutrient element for growth, flowering
and quality of fruits. It is involved in the
biosynthesis of plant hormone indole acetic acid.
Zinc plays an important role in nucleic acid and
protein synthesis and helps in the utilization of
phosphorous and nitrogen. Favorable effects of
zinc sprays on vegetative growth and health of
fruit trees have been observed in pomegranate
(Pande et al., 2012).

3.1.2. Marketable yield/tree and Cracking(%)

Using soil application of CaSO, at 500 g/tree
+ spraying ZnSO, at (0.3%)+ spraying mix. of
micronutrients at 2 g/ 1 gave the maximum
yield/tree (kg) and yield (%) as they recorded
(67.50, 70.80 kg. & 91.62, 90.96 %). However,
the control recorded the least records (39.90 &
42.20 kg. and 74.61 & 75.36%), respectively, in
the first and second season. This is due to
reducing fruit cracking (%) and in turn increased
marketable fruits as the control values were
25.50 and 24.70 %, respectively, to be decreased
to 8.40 & 9.10 % in soil application of CaSQO, at
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Table (2): Effect of some nutrient applications on the number of fruits per tree and the total yield/tree (kg) of
Wardy and Manfalouty pomegranates trees during 2013 and 2014 seasons.

Characters Number of fruits/tree Yield /tree (kg)
No. Wardy | **Man. | Mean | Wardy | **Man. | Mean
Treatments cv. cv. B) cv. cv. (B)
First season: 2013
T1 | Control (farm fertilization) 141.0p 162.0j | 151.5H | 41.70p | 64.80h | 53.20H
T2 | Foliar spraying with ZnSOQ, (0.3%) 14410 | 1660h | 1550G | 43.600 | 67.10g | 5530 G
T3 ft‘"z‘glsl’mymg with *mix. of micronutrients 1522m | 1760¢ | 1640E | 4790m | 7360¢ | 60.60E
T4 | Soil application of CaSOj at 500 g/tree 1473 n 1700f | 1586F | 4550n | 69.70f | 57.60 F
s | Foliar spraying with ZnSO, (0.3%) + mix. 15601 | 1850d | 1705D | 50201 | 78.80d | 64.50D
of micronutrients at 2 g/l
Soil application of CaSO, at 500 g/tree +
T6 foliar spraying with ZnSO, (0.3%) 159.0k | 1900c | 1745C | 5200k | 83.60c | 67.80 C
7 | Soil application of CaSO, at 500 gitree + foliar | ) oi | 19301, | 1788B | 5470j | 8680b | 70.70B
spraying with mix. of micronutrients at 2 g/l
Soil application CaSO, at 500 g/tree + foliar
T8 | spraying ZnSO, (0.3 %) + mix. of micronutrients | 1680¢g | 197.0a | 1825A | 56801 | 9040a | 73.60 A
at2 g/l .
Mean (A) 1540B | 1790 A 49.10B | 7690 A
Second season: 2014
T1 | Control (farm fertilization) 14700 1680k | 1575H | 44.20p | 67.50h | 5580 H
T2 | Foliar spraying with ZnSO, (0.3%) 149.0n 17401 | 161.5G | 45700 | 71.00g | 58.30 G
T3 g;l"‘ar spraying with *mix. of micronutrients at 2 | 1) | 18101 | 1725E | 5250m | 7600¢ | 6420 E
T4 | Soil application of CaSO, at 500 g/tree 1550m | 1780g | 166.5F | 4350n | 73.60f | 61.00 F
1s | Foliar spraying with ZnSO, (03%) + mix. of | 10, . | 18604 | 1790D | 56201 | 79604 | 6790 D
micronutrients at 2 g/l ,
Soil application of CaSO, at 500 g/tree + foliar
Té6 spraying with ZnSO, (03%) 176.0h | 191.0c | 1835C | 5880k | 83.80c | 71.30C
7 | Soil application of CaSO, at 500 gftree + foliar | o, ¢ | 19501, | 18808 | 61.50j | 87.20b | 74308
spraying with mix. of micronutrients at 2 g/l
Soil application CaSQ, at 500 g/tree + foliar
T8 | spraying ZnSO, (0.3 %) + mix. of micronutrients | 184.0e | 200.0a | 1920A | 63501 | 92.00a | 77.70 A '
at2 g/l N
Mean (A) 1660B | 184.1A 5390B | 78.80 A o

Means followed by the same letter in a column or row do not differ significantly according to Duncan's New
Multiple Range Test at P = 0.05

*mix. of micronutrients = Mg+ Fe+Zn+Mn+Cu+B + Mo + S)
(A) = Cultivars (B) = Nutrient applications

**Man. = Manfalouty cultivar

Dol eadlbal

500 g/tree + spraying ZnSO, at (0.3%) +
spraying mix. of micronutrients at 2 g/l
treatment, in both seasons, respectively.
Regarding the cultivars, Manfalouty was
better during the two seasons for marketable
fruits as kg and percentage, whereas Wardy
cultivar gave higher fruit cracking (%) in both
seasons. As for the interaction between
treatments and cultivars, treated Manfalouty
trees with CaSO, at 500 g/tree as soil application
+ spraying ZnSO, at 0.3 % + spraying mix. of
micronutrients at 2 g/ 1 gave the highest values
of marketable yield/tree as (kg) or %, while
Wardy cv. with the control treatment took the

other way around, during both studied seasons.
The opposite trend was observed with cracking
fruit percentage.

Crop quality characteristics mostly reported
to be affected by plant nutrition. It has been
noted that essential and beneficial nutrient
elements contribute to crop quality through
functioning as raw materials for the synthesis of
various plant components. Sheikh and Manjula
(2012) mentioned that nutrients like boron, zinc,
calcium, copper, molybdenum manganese and
potash are involved in physiological processes
during fruit growth period, and their deficiencies
cause cracking. Boron and copper help to
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increase the growth rate by stimulating
enzymatic action in the peripheral tissue which
otherwise could not be due to their inherent
deficiency in the area. Boron application may
probably help in the translocation of sugars and
synthesis of cell wall. In addition, Koriem et al.
(1994) reported that gypsum treatment was
superior in decreasing EC, soluble ions, ESP,

exchangeable Mg percentage and increasing’

exchangeable Ca percentage as well as
improving all physical properties. Micronutrients
such as Fe, B, Mn and Zn when sprayed in
combinations were found promising whereas B
reduced the percentage of cracked fruits (Sheikh

Rawat (2016) confirmed that boron plays a
significant role in nitrogen metabolism, hormone
movement and its action, and cell division. Its
deficiency results in cracking of fruits. They
also, mentioned that nutrients like potassium,
zinc, copper, molybdenum and manganese are
involved in some physiological processes during
the fruit growth period and their deficiency results
in fruit cracking. The importance of Ca as a
component of chlorophyll molecule as well as the
role in cell division and pollen grain germination
may illustrate the effect of the tested
macronutrients in improving the yield and fruit
physical characters (Morsy et al., 2008).

and Manjula (2012). In addition, Tanuja and

T

Table (3): Effect of some nutrient applications on marketable yield/tree (kg), cracking fruits (%) and marketable
yield (%) of Wardy and Manfalouty pomegranates trees during 2013 and 2014 seasons.

Charactersl Marketable yield/tree (kg) Cracking fruits (%) Marketable yield (%)
No. Wardy | **Man. | Mean |Wardy | **Man. | Mean | Wardy |**Man.] Mean
Treatments cv. cv. B) cv. cv. B) cv. cv. B)
First season: 2013
T1 | Control (farm fertilization) 30.500 | 49.30h |39.90H |2690a | 24.00c |25.50 A | 73.14i | 76.08h | 74.61G
T2 | Foliar spraying with ZnSO;, (0.3%) 32.00n | 52.30g |42.10G |25.60b | 22.00e |23.80B | 73.39i | 77.94g | 75.67G

Foliar spraying with *mix. of

T3| . h 36901 | 60.00e | 4845E |22.90d | 18.50h {20.70 D |77.34gh [81.52de| 79.43E
micronutrients at 2 g/l

T4 | Soil application of CaSO, at 500 g/tree | 34.60m [ 55.80f [45.20F |23.90¢ | 20.00g |22.00C | 76.04h [80.06ef| 78.05F

TS5 Foliar spraying with ZnSO4 (0.3%) +

mix. of micronutrients at 2 g/l 39.70k | 65.50d |52.60D | 21.00f | 16.90i |[19.00E |79.08fg|83.12d | 81.10D

Soil application of CaSO, at 500 g/tree +

Té foliar spraying with ZnSO, (0.3%)

43.10j | 71.60c |57.30C | 17.101 | 14.30j |15.70F | 82.88d | 85.65c | 84.26C

Soil application of CaSO, at 500 g/tree + .
T7 | foliar spraying with mix. of | 47.50i { 78.20b {62.80 B |13.10k| 99501 |11.50 G | 86.84c | 90.09b | 88.46B
micronutrients at 2 g/l

Seil application CaSO, at 500 g/tree +
T8 | foliar spraying ZnSO, (0.3 %) + mix. of | 51.80g | 8320a [67.50A {8.80m | 8.00n | 840H |91.20ab | 92.04a | 91.62A

micronutrients at 2 g/
Mean (A) 39.50B | 64.50 A 1990 A | 16.70B 79.99B {83.31A
Second season: 2014
T1 | Control (farm fertilization) 32.70n | 51.80h |42.20 H | 26.00a | 23.30c [24.70 A | 73.98k |76.74ij} 7536 H
T2 | Foliar spraying with ZnSO, (0.3%) 3440m | 5540 g |44.90 G |24.70b | 22.00d ]23.40B |75.27 jk |78.03 hi| 76.65 G

Foliar spraying with *mix. of

T3 . s 41.00k | 61.60e | 5130E |21.90d | 19.00g |20.50D |78.10 hi [81.05 ef| 79.57E
micronutrients at 2 g/l

T4 | Soil application of CaSO, at 500 g/tree 37.301 | 58.30f | 47.80F 123.00c | 20.80e }21.90 C [76.911j [79.21 gh| 78.06 F

s | Foliar spraying with ZnSO4 (0.3%) + [ 450 | 65504 [s520D |20.00¢ | 17700 | 1890 E [80.07f2|8232¢ [ 8120 D
mix. of micronutrients at 2 g/1

Soil application of CaSO, at 500 g/tree +

T6 foliar spraying with ZnSO, (0.3%)

49901 | 72.00c |60.70 C | 16.001 | 14.00j |15.00F | 84.86d |8592d| 8539 C

Soil application of CaSO, at 500 g/tree + ‘
T7 | foliar spraying with mix. of | 54.10g |77.70b |65.90B |12.00k| 10901 |11.50G |87.96c [89.11 bc| 88.54 B

micronutrients at 2 g/l .
Soil application CaSO, at 500 g/tree + =
T8 | foliar spraying ZnSO;, (0.3 %) + mix. of | 57.40f | 84.20a | 70.80 A | 9.60m | 850n | 9.10H {90.39ab|91.52a| 90.96 A
micronutrients at 2 g/l
Mean (A) 43.90B | 65.80 A 19.20A | 17.00B 80.94 B |82.99 A

Means followed by the same letter in a column or row do not differ significantly according to Duncan's New
Multiple Range Test at P = 0.05

*mix. of micronutrients = (Mg + Fe+Zn + Mn + Cu+ B + Mo + )
(A) = Cultivars (B) = Nutrient applications '

**Man. = Manfalouty cultivar
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3.2. Fruit quality characteristics
3.2.1. Fruit weight and fruit peel weight

Data in Table (4) show that, all treatments
significantly increased fruit weight (g) compared
with the control trees in both seasons.
Manfalouty cultivar gave significantly higher
fruit weight in the first and second seasons. As
for the interaction between treatments and
cultivar, the highest values of fruit weight came
with using soil application of CaSQ, at 500
g/tree+ foliar spraying ZnSO, at 0.3%+ spraying
mix. of micronutrients at 2 g/l of Manfalouty
cultivar.

With concern to fruit peel weight,
(irrespective of the control) all treatments

...............................................................

showed insignificantly differences between
them. However they showed positive effect
when compared with the control in both seasons.
Regarding the interaction between treatments
and cultivar, generally, Manfalouty cv. with all
treatments, including the control, gave higher
values of fruit peel weight % than Wardy cv.
This was true in the two seasons of study.
'Hoda and Hoda (2013) demonstrated that the
pomegranate fruit weight and yield were
increased by using (3% Ca+0.3% B+0.3% Zn).
The better fruit weight with boron and zinc
treatments might be due to boron role in cell
division, cell elongation, sugar metabolism and
accumulation of carbohydrates (Sourour 2000).

Table (4): Effect of some nutrient applications on frifit weight (g) and fruit peel weight (%) of Wardy and
Manfalouty pomegranate trees during 2013 and 2014 seasons.

No. Characters WardFruxatl= rhilag;lt g.)Mean Fruit p::;wv::ght ( ZZZan
Treatments - y : Wardy cv. :
Cv. cv. (B) Cv. B)
First season: 2013
T1 | Control (farm fertilization) 296.0p | 399.7h | 347.5H | 40.00d | 44.00b | 42.00 B
T2 | Foliar spraying with ZnSO, (0.3%) 302.50 | 404.0g | 353.2G | 41.30cd | 4540 ab | 43.35 A
13 | Foliar spraying with *mix. of 3150m | 418.0¢ | 366.5E | 41.60cd | 4550ab | 43.50 A
micronutrients at 2 g/l
T4 | Soil application of CaSO, at 500 g/tree 3089n | 410.0f | 359.5F | 41.80c |45.60ab | 43.70 A
s | Foliar spraying with ZnSO4 (0.3%) + mix. | 3,; 9y | 47504 | 3739D | 41.90¢ |4570ab | 43.80 A
of micronutrients at 2 g/l .
Soil application of CaSO, at 500 g/tree +
T6 foliar spraying with ZnSO, (0.3%) 327.0k | 440.0c | 383.5C | 42.00c |45.80ab | 43.90 A
Soil application of CaSQ, at 500 g/tree +
T7 | foliar spraying with mix. of micronutrients| 332.3j | 450.0b | 391.1B | 42.00c | 46.00a | 44.00 A
at2 g/l
Soil application CaSQ, at 500 g/tree +
T8 | foliar spraying ZnSO, (0.3 %) + mix. of 338.0i | 459.0a | 398.5A | 42.00c | 46.00a | 44.00 A
micronutrients at 2 g/l
Mean (A) 317.7B [ 4258 A 41.58B | 45.50 A
Second season: 2014
T1 | Control (farm fertilization) 301.0p | 401.9h | 351.4H | 39.30d | 45.00b | 42.15B
T2 | Foliar spraying with ZnSO, (0.3%) 307.00 | 408.3¢g | 357.7G | 41.00cd | 47.00a | 44.00 A
T3 ﬁﬁi‘::ﬁf:ﬁgff@m of 3200m | 4200¢ | 370.0E | 41.00cd | 47.00a | 44.00 A
T4 | Soil application of CaSO, at 500 g/tree 313.0n | 414.0f | 363.5F | 41.10cd | 47.10a | 44.10 A
s | Foliar spraying with ZnS0, (03%) +mix. { 3751 | 45784 | 377.4D |4120cd | 47204 | 4420 A
of micronutrients at 2 g/l
Soil application of CaSO, at 500 g/tree +
T6 foﬁar‘;gmying with ZnSO, (03 q% 334.0k | 439.0c | 386.5C |4120cd | 47.30a | 44.25A
Soil application of CaSO, at 500 g/tree +
T7 | foliar spraying with mix. of micronutrients| 340.0j | 447.0b | 393.5B | 41.20cd | 47.40a | 4430 A
at2 g/l
Soil application CaSO, at 500 g/tree +
T8 | foliar spraying ZnSQy (0.3 %) + mix. of 345.0i | 460.0a | 402.5A | 41.30c | 47.50a | 4440 A
micronutrients at 2 g/1
Mean (A) 3234B | 427.3A 40.91B | 46.94 A

Means followed by the same letter in a column or row do not differ significantly according to Duncan's New
Multiple Range Test at P = 0.05
*mix. of micronutrients = Mg+ Fe+Zn+Mn + Cu+B + Mo +S)

(A)

= Cultivars (B) = Nutrient applications

**Man. = Manfalouty cultivar
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Zinc has been identified as a component of
almost 60 enzymes and it has a role in the
synthesis of growth promoter hormone in fruits
(Shivanandam et al., 2007).

3.2.2. Fruit dimensions (cm)

According to the results in Table (5), most
treatments significantly increased fruit length
(cm) and diameter (cm) than the control in the
two seasons. In this respect, soil application of
CaSQ, at 500 g/tree + foliar spraying mix. of
micronutrients at 2 g/ 1 with or without spraying
ZnSOy at 0.3 % proved to be the best treatments.

The interaction between cultivars and
treatments, when Manfalouty cv. was subjected
to the aforementioned treatments, produced the
highest values of fruit length and diameter. As
for cultivars, Manfalouty cultivar gave higher

values than Wardy cv. These results were true in
both seasons of study.

Singh er al. (2001) achieved the highest fruit
length and fruit width of aonla (Francis cv.)
when ZnSO,; (0.5%), borax (0.2%), CuSO4
(0.4%) and their combinations were applied.
Rani and Brahmachari (2001) found the same
results on litchi. In addition, Korkmaz and Askn
(2015) proved that both calcium and boron foliar
application on pomegranate resulted in increased
fruit size and length.

3.2.3. Fruit peel thickness (cm), aril weight
(%) and No. of arils/ fruit

From the data presented in Table (6), values
of fruit peel thickness showed clear insignificant
differences between tested treatments (except the
control). The least records showed in the control

Table (5): Effect of some nutrient applications on fruit length and diameter (cm) of Wardy and Manfalouty
pomegranate trees during 2013 and 2014 seasons.

Fruit length (cm) Fruit diameter (cm)
N Characters s
O Mreatments Wardy |**Man.| Mean |Wardy | **Man. | Mean
: cv. cv. B) cv. cv. (B)
First season: 2013 -
T1 | Control (farm fertilization) 620k |7.20fh]| 670G | 6.00m |7.60g-i | 6.80 F
T2 | Foliar spraying with ZnSO, (0.3%) 6.40jk ]7.50e-g] 695FG | 6401 |7.80fh | 7.10 E
T3 | Foliar spraying with *mix. of micronutrients at 2 g/l 6.80h-j|7.90ce| 7.35DE | 7.00jk | 8.40de | 7.70 C
T4 | Soil application of CaSO, at 500 g/tree 6.60i-k|7.70d-f| 7A15EF | 6.70kl { 8.10ef | 740D
s | Foliar spraying with ZnSO, (0.3%) + mix. of 7.10 - |8.10b-d| 7.60 CD | 7203 | 8.70¢d | 7.95 €
micronutrients at 2 g/l
Soil application of CaSO, at 500 g/tree + foliar spraying i ) .
Té6 with ZnSO, (0.3%) 740e-g|840ac|7.90BC | 7.50hi | 9.00bc | 8.25B
17 | Soil application of CaSO, at 500 g/tree + foliar spraying ; < 4 .| g 60 b [ 8.10 AB [7.70 £-h | 930 b [8.50 AB
with mix. of micronutrients at 2 g/l
Soil application CaSQ, at 500 g/tree + foliar spraying )
T8 ZnSO, (0.3 %) + mix. of micronutrients at 2 g/l 780de | 8.80a | 8.30A |8.00e-g| 9.50a | 8.75A
Mean (A) 6998 | 8.03 A 7.06B | 8.55A
Second season: 2014
T1 [Control (farm fertilization) 6.001 |730g-i] 665G | 5.80i | 7.70e | 6.75F
T2 [Foliar spraying with ZnSO, (0.3%) 6.20kl [7.60f-h | 6.90FG | 6.10hi | 7.90de | 7.00 E
T3 6.60 jk | 8.10de | 7.35DE | 6.60fg | 8.50d | 7.55D
Foliar spraying with *mix. of micronutrients at 2 g/l ) © &
T4 Soil application of CaSQ, at 500 g/tree 6.40kl | 7.80ef | 710EF |640gh| 8.20d | 7.30D
s [oliar spraying with ZnS0O, (0.3%) + mix. of 7.00ij [830¢cd | 7.65CD | 6.90f | 870¢c | 7.80 C
micronutrients at 2 g/l
Soil application of CaSO, at 500 g/tree + foliar spraying . ’
Té6 with ZnSO, (0.3%) 7.20hi | 8.60bc | 790BC |6.40gh | 890bc | 8.10 B
17 Poil application of CaSO, at 500 gftree + foliar spraying |, 5 ¢ 1.1 g 804 | 8.10AB | 7.70¢ | 9.202b {8.40 AB
with mix. of micronutrients at 2 g/l
Soil application CaSO, at 500 g/tree + foliar spraying )
T8 ZnSO, (0.3 %) + mix. of micronutrients at 2 g/ 7.70e-g| 9.10a | 8.40A |790de| 9.40a | 8.60 A
Mean (A) 6.83B | 8.20 A 6.73B | 8.60 A

Means followed by the same letter in a column or row do not differ significantly according to Duncan's New

Multiple Range Test at P = 0.05

*mix. of micronutrients = (Mg+Fe+Zn+Mn+ Cu+B + Mo +S)

(A) = Cultivars (B) = Nutrient applications
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when compared with other treatments during the
two growing seasons. Regarding the interaction,
an obvious effect was similar to that on fruit peel
thickness in the first and second seasons.
Manfalouty cultivar exhibited higher significant
values in fruit peel thickness during both
seasons.

order of concentration of micronutrients in arils was
B>Fe>7n>Cu>Mn.

Data in Table (6) also indicate that the control
treatment achieved the highest values of No. of
arils/fruit in the first and second seasons.
Concerning the interaction of the two factors,
Wardy cultivar under the control surpassed other

Conceming aril weight %, Wardy cv. was better
in this concern during both seasons. Regarding the
interaction, Wardy c¢v. under all treatments
especially the control, recorded the highest values
(17 season). Similar results were confirmed by Amit
et al. (2014) who reported that the concentration of
most micronutrients was greater in the arils than in
the peel especially in early season. The relative

treatments during both seasons. As for cultivar
effect, Wardy was superior in this concern in both
seasons.

Guneri et al. (2016) reported that Ca treatments
significantly increased peel percentage in
pomegranate fruits. Also, Yadav et al. (2014)
declared that, the application of zinc sulphate +
0.4% boric acid was found significantly superior

Table (6): Effect of some nutrient applications on fruit peel thickness (cm), aril weight (%) and No. of arils/fruit of
Wardy and Manfalouty pomegranate trees during 2013 and 2014 seasons.

Characters Fruit peel thickness (cm) Aril weight (%) No. of arils/fruit
No. Treatments : Wardy | **Man. Mean (B) Wardy | **Man. | Mean | Wardy |**Man. | Mean
Cv. cv. Cv. cv. (B) Cv. cv. (B)
First season: 2013
T1 | Control (farm fertilization) 0.55c { 0.62ab | 0.59B | 60.00a | 56.00c |58.00A|2555a [239.3d|2474A
T2 | Foliar spraying with ZnSO, 0.3%) | 0.-58bc | 0.65a |0.62AB | 58.50ab | 54.60cd |56.55B|252.0b | 235.0¢ | 243.5B
13 | Foliar spraying with *mix. of 0.59bc | 0.65a |0.62AB |5840ab | 54.50 cd |56.45B |250.0bc{233.0¢ | 2415 C
micronutrients at2 g/l
T4 | Soil application of CaSQ, at 500 g/tree| 0.59 bc 0.66a |0.62AB | 5820b | 54.40cd [56.30 B |250.0 bc | 233.0 e (241.50 C
T5 | Foliar spraying with ZnSO, (0.3%) + | 0.59bc | 0.66a |0.62AB | 58.10b | 54.30cd |56.20 B | 249.0¢c | 233.0¢ | 241.0 C
mix. of micronutrients at 2 g/l
Soil application of CaSQ, at 500 g/tree
Té + foliar spraying with ZnSO, (0.3%) 0.59bc | 0.66a |0.62AB | 58.00b | 54.20d |56.10 B | 249.0c | 233.0e |241.0C
Soil application of CaSQ, at 500 g/tree :
T7 | + foliar spraying with mix. of 059bc | 0.66a |0.62AB | 58.00b | 54.00d |56.00 B |250.0bc|233.0e {241.50 C
micronutrients at 2
Soil application CaSQ, at 500 g/tree +
T8 | foliar spraying ZnSO, (0.3 %) + mix. | 0.60 a-c | 0.66 a 0.63A | 58.00b | 54.00d |{56.00B |250.0 bc|233.0e |241.50C
of micronutrients at 2 g/l
Mean (A) 0.59 B 0.65 A 58.40A | 54.50B 247.0 A [234.0B
Second season: 2014
T1 | Control (farm fertilization) 0.56¢ | 0.65ab 0.61 B 60.70a | 59.00b |59.85A]256.0a |240.0c | 248.0 A
T2 | Foliar spraying with ZnSO, (0.3%) 0.59bc | 0.69a 0.64 AB | 59.00b | 58.00b |58.50B|250.0b [233.0d | 241.5B
3 | Foliar spraying with *mix. of |,y | 0702 | 0654 |59.00b | 58000 |58.50B|249.0b |232.04 |240.5BC
micronutrients at 2 g/l
T4 S‘;‘rle:pp"ca“"“ of CaSO; at 500 | ope | 0702 | 0.65A | 358900 | 58.000 [58.45B[249.00 |232.04 R405BC !
Foliar spraying with ZnSO, (0.3%)
T5 + mix. of micronutrients at 2 g/1 0.60 be 0.70 a 0.65A |5890b | 58.00b |58.40B|249.0b |231.04d | 240.0 C
Soil application of CaSQ, at 500 .
Té6 | g/tree + foliar spraying with ZnSQ, | 0.60bc | 0.70a 0.65A |58.80b | 58.00b |58.40B|249.0b |231.0d | 240.0 C h
0.3%)
: Soil application of CaSQ, at 500 PR
T7 | g/tree + foliar spraying with mix. of | 0.60bc | 0.70a 0.65A |58.80b} 58.00b |5840B|249.0b {231.0d |240.0C
micronutrients at 2 g/l
Soil application CaSQ, at 500 g/tree
T8 | + foliar spraying ZnSQ, (0.3 %) + | 0.60 bc 0.70 a 0.65A |58.70b | 58.00b |58.35B|249.0b |[231.0d | 240.0 C
mix. of micronutrients at 2 g/l
i Mean (A) 0.59B 0.69 A 59.09A | 58.13B 250.0 A |232.6 B

Means followed by the same letter in a column or row do not differ significantly according to Duncan's New
Multiple Range Test at P = 0.05

*mix. of micronutrients = Mg+ Fe+Zn +Mn+Cu+B + Mo+ S)
(A) = Cultivars (B) = Nutrient applications

**Man. = Manfalouty cultivar
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with respect to increase in the number of arils per
fruit. In addition Hamouda et al. (2015) revealed
that applied of foliar nutrient spraying led to
significant increases in pomegranate fruit physical
properties as well as fruit quality as compared with
unsprayed treatment.

3.3. Fruit chemical properties

3.3.1. T.S.S (%), Acidity(%) and T.S.S/acidity

Data in Table (7) indicate that the differences -

among the treatments were highly significant.
Total soluble solids (%) values ranged from
13.50 & 13.20 % (control) to reach 16.80 &
16.50 % (soil application of CaSO4 at 500 g/tree

mix. of micronutrients at 2 g/l) in the two
seasons.

According to the interaction effect, the
previously mentioned treatment with Manfalouty
cultivar showed the extremist values during the
two growing seasons. In regards to the cultivars,
Manfalouty was better in both seasons.
Regarding to acidity, the highest acidity was
obtained by the control treatment in both
seasons. In addition, the interaction between
treatments and cultivars, the highest values were
recorded by the untreated Manfalouty trees
followed by in a descending order when sprayed

+ foliar spraying ZnSO, at 0.3 % + spraying  with ZnSO, at 0.3 % in both seasons.

Table (7): Effect of some nutrient applications on TSS, acidity and TSS/acid ratio of Wardy and Manfalouty
pomegranate trees during 2013 and 2014 seasons.

Characters T.S.S (%) Acidity (%) TSS/acidity ratio
No. ok e ¢ sk
e [ P o [ [ ] M [ [ v
First season: 2013
T1] Control (farm fertilization) 1320h | 13.80g |13.50G ] 1.10g [ 1.47a ] 1.29A [ 12.00h ] 9.38 m | 10.69 H
T2| Foliar spraying with ZnSO, (03%) | 13.80 g | 14.40f | 14.10 F | 1.09 g |1.45 ab|1.27 AB [12.72 fg | 9.93 Im | 11.12 G
13| Foliar spraving with *mix. of f,, 05 ¢ 15404 | 1510 D |1.03 hi [1.41 b-dl1.22 CD| 1437 d | 1092k | 12.65F
micronutrients at 2 g/l
T4 Z;’t‘r'eeappl‘ca“"“ of CaSO4 at 500 |4 36 ¢0 | 1480 ef | 1455 E [1.06 gh [1.43 a-c|1.25 BC | 1349 ¢ |1035%1| 11.02F
15| Foliar spraying with ZnSO4 (03%) 154 3¢ | 1570 cd | 15.45 D |1.02 hi [1.39 c-e|1.21 DE | 1498 d | 11203 | 1314 D
+ mix, of micronutrients at 2 g/l
Soil application of CaSO, at 500
T6| g/tree + foliar spraying with ZnSO, |15.70 cd | 16.30b | 16.00 C | 1.00ij {1.37 d-f{1.19 DE | 15.70 ¢ [11.90 hi | 13.80 C
0.3%)
Soil application of CaSQ, at 500
T7| g/tree + foliar spraying with mix. of |16.10bc |16.70 ab | 16.40 B | 0.99ij | 1.35.ef | 1.17 EF | 16.35b |12.37 gh| 1436 B
micronutrients at 2 g/l
Soil application CaSQ, at 500 g/tree
T8| + foliar spraying ZnSO, (0.3 %) + | 16.40b | 17202 | 1680 A [ 096 | 1.32f | 1.14F | 17.08 2 [13.03 ef| 15.06 A
mix. of micronutrients at 2 gl
Mean (A) 14.94B | 1554 A 1.03B [1.39 A 1459 A |11.15 B
Second season: 2014
‘ T1] Control (farm fertilization) 1290 h [13.50 gh] 13.20F | 1.05¢ | 1.46a ] 1.26 A |12.29hi] 9.25m | 10.77 H
T2| Foliar spraying with ZnSO, (0.3%) | 13.50 gh | 14.00 fg | 13.75E | 1.04ef [1.44ab] 1.24 A | 13.04¢ | 9.72Im | 11.38 G
13| Foliar spraying with *mix. of |, 5, ¢ |1500dc|14.75C [1.00 c-g|1.40 a-dl1.20 A-C| 1444 ¢ {1071 k| 12.57E
micronutrients at 2 g/l
T4 ;’t‘r'eeappl‘ca“"“ of CaSOq at 500 11400 g | 14.50 ef [ 14.25 D [1.02 e-gf1.42 a-c|122 AB| 1373 [1021 11| 11.97F
75| Foliar spraying with ZnSO4 (03%) 1, o 4 | 1540 cd | 15.15 C [0.98 e-h[1.38 a-d|1.18 B-D| 15204 | 1116 | 13.18 D
+ mix. of micronutrients at 2 g/l
Soil application of CaSO, at 500
T6| g/tree + foliar spraying with ZnSO, [15.40 cd | 16.00 bc | 15.70 B [0.96 £-h|1.36 b-d[1.16 C-E| 16.04 ¢ | 1176 | 13.90 C
0.3%)
Soil application of CaSO, at 500
T7| g/tree + foliar spraying with mix. of |15.80 bc |16.40 ab |16.10 AB[0.94 gh |1.34 cd[1.14 DE | 16.81 b |12.24 hi | 14.52B
micronutrients at 2 g/l =
Soil application CaSO, at 500 g/tree
T8| + foliar spraying ZnSO, (0.3 %) + [1620ab | 16.80a | 16.50 A |0.91h |1.32d | 1.12E | 17.72a [12.75 gh| 1523 A
mix. of micronutrients at 2 g/l
Mean (A) 14.65B | 1520 A 0.99B |1.39 A 14.91 A [10.98 B

Means followed by the same letter in a column or row do not differ significantly according to Duncan's New
Multiple Range Test at P = 0.05 _

*mix. of micronutrients = (Mg + Fe + Zn + Mn + Cu + B + Mo + S)
(A) = Cultivars (B) = Nutrient applications

**Man. = Manfalouty cultivar
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Concerning the cultivars under study,
Manfalouty was the superior cv. in both seasons.
Concerning T.S.S./acidity ratio, the highest
values were obtained by soil application of
CaSO, at 500 g/tree + foliar spraying mix. of
micronutrients at 2 g/ 1 with or without foliar
spraying ZnSO, at 0.3 %. The same previously
two treatments recorded the highest values of
T.S.S./acidity ratio when applied to Wardy cv.
According to pomegranate cultivar, Wardy cv.
gave the higher values in both seasons.

Sharma and Belsare (2009) and Pande ef al.,
(2012) reported that, foliar application, of zinc
and boron in combination was the most effective
in increasing tritable acidity, TSS and TSS/acid
ratio in pomegranate. This may be due to an
increase in the concentration of sugars in fruits
of plants supplemented with boron which might

be the result of an increase in translocation of

sugar Pande et al., 2012).

3.3.2. Total sugars, reducing sugars and total
soluble tannins (%)

As for the effect of the tested treatments, data
presented in Table (8) reveal that, the highest
records of the total and reducing sugars (%)
were obtained by the trees subjected to soil
application of CaSO4 at 500 gftree + spraying
mix. of micronutrients at 2 g/l either with or
without spraying ZnSO, at 0.3 % in the two
seasons. After the interaction between treatments
and cultivars, CaSQ, as 500 g/tree + ZnSO, at
(0.3 %) + mix. of micronutrients at 2 g/ | with
Manfalouty cultivar surpassed the others for
both mentioned parameters in both seasons.
Manfalouty cultivar had higher values in the
total and reducing sugars (%) in both seasons.

Table (8): Effect of some nutrient applications on the percentages of total sugars, reducing sugars and total soluble
tannins of Wardy and Manfalouty pomegranate trees during 2013 and 2014 seasons.

Characters Total sugars (%) Reducing sugars (%) Total soluble tannins (%)
No. Treatments Wardy | **Man. Mean (B) Wardy |**Man. Mean (B) Wardy | **Man. | Mean
Cv. cv. Cv. cv. cv. Cv. (B)
First season: 2013 -
T1 | Control (farm fertilization) 11.00k {11.90h-j| 11.45F | 10.00j |10.90 gh| 1045G |1.11ef | 1.29a |1.20A
T2 | Foliar spraying with ZnSO, (0.3%) 11.40 jk [12.50 f-h| 11.95E |10.30ij [11.20 fg|10.75FG | 1.07 fg | 1.26 ab [1.17 AB
13 | Foliar spraying with *mix. of 12.20 g-i|13.40 de| 12.80 D ]10.90 gh|11.80 de|11.35 DE | 1.00hi | 1.21 bc | 1.10 C
micronugrients at 2 g/l
T4 | Soil application of CaSO, at 500 g/tree  {11.801ij|12.90ef| 12.35E |10.60hi{11.50 ef{ 11.05EF (1.04¢h | 1.23b [1.14 BC
Foliar spraying with ZnSO, (0.3%) + .
T5 mix. of micronutrients at 2 g/l 12.60 fg|13.80 cd[13.20 CD {11.20 fg[12.10cd[11.65 CD | 0.96ij [ 1.17 cd | 1.07 D
Soil application of CaSO, at 500 g/tree + .
T6 foliar spraying with ZnSO, (0.3%) 1300 ef {14.20 bef 13.60 C [11.50ef]12.40bc|{11.95BC ;092 jk | 1.14 de |1.03 DE
Soil application of CaSO, at 500 g/tree +
T7 | foliar spraying with mix. of 13.40 def14.70 ab| 14.05B |11.80de|12.70 ab|12.25 AB | 0.88 kl | 1.12 d-f [1.00 EF
micronutrients at 2 g/l
Soil application CaSO, at 500 g/tree +
T8 | foliar spraying ZnSO, (0.3 %) + mix. of |13.80cd|15.20a | 1450 A {12.10cd} 13.00a | 12.55A | 0.831 | 1.10ef | 0.97 F
micronutrients at 2 g/l
Mean (A) 12.40 B113.57 A 11.05B [11.95 A 098B | 1.19 A
Second season: 2014
T1 | Control (farm fertilization) 10.70j {11.60hi| 11.15h [ 9.90j [10.80 gh! 1035 E [1.16d-f] 1.36a | 1.26 A
T2 | Foliar spraying with ZnSO, (0.3%) 11.101j J12.20 fg| 11.65g |10.20ij |11.10fg{10.65DE | 1.12 ef | 1.30 ab [1.21 AB
13 | Foliar spraying with *mix. of 11.90 gh|13.10 de| 12.50 ¢ [10.80 gh|11.80de| 11.30 C [1.04 gh | 1.25be [1.15 €D
Inicronutrients at 2 g/l
T4 | Soil application of CaSO, at 500 gftree  [11.50 hi[12.60 ef| 12.05f |10.50hi|11.40ef] 10.95D |1.09fg | 1.27b |1.18 BC
Foliar spraying with ZnSQO, (0.3%) + .
TS mix. of micronutrients at 2 g/l 12.30 fg|13.50 cd| 12.90d |11.10fg]12.10cd|11.60 BC | 1.01 hi |{1.22b-d| 1.12D
T6 | Soil application of CaSO, at 500 g/tree + |12.70 ef|13.90 bc| 13.30 ¢ |11.40 ef|{12.40bc| 11.90B | 0.941 |1.18 ce | 1.06 E i
foliar spraying with ZnSO, (0.3%)
Soil application of CaSO, at 500 g/tree +
T7 | foliar spraying with mix. of 13.10de| 14.30b | 13.70b |11.70de|12.80 ab| 12.25 A | 0.93ij |1.15d-f |1.04 EF
micronutrients at 2 g/l
Soil application CaSQO, at 500 g/tree +
T8 | foliar spraying ZnSQO, (0.3 %) + mix. of [13.50cd|14.90a | 14.20a [12.00cd| 13.10a{ 12.55A | 0.86j | 1.13 ef
micronutrients at 2 g/l
Mean (A) 12.10 B [13.26 A 1095B [11.94 A 1.02B | 1.23 A

Means followed by the same letter in a column or row do not differ significantly according to Duncan's New
Multiple Range Test at P = 0.05-----*mix. of micronutrients = Mg + Fe + Zn + Mn + Cu + B + Mo + S)
**Man. = Manfalouty cultivar-------- (A) = Cultivars (B) = Nutrient applications
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Concerning the total soluble tannins (%), the
highest records were obtained by the control
followed by spraying ZnSO, at 03 %
concentration when compared with the other
treatments in both seasons. As for the
interaction, the untreated Manfalouty trees gave
the highest values in both seasons. Manfalouty

cultivar had higher significant values in the total

soluble tannin (%) in both seasons.

Hamouda et al. (2015) found that foliar
spraying nutrients had positive effect on leaves
nutrient concentration and improved fruit chemical
properties which related to the quality. The combined
application of calcium (3%) and boron (0.25%) could be
practiced for good growth and quality fruits of
pomegranate (Sutanu, 2017). In addition , Sharma and

sugar contents were increased significantly with the
application of boron at 0.2%. Moazzam Anees et al.
(2011) observed that, foliar application of 0.4% FeSO, +
0.8% H;BO; + 0.8% ZnSO, gave the highest TSS,
ascorbic acid, reducing sugars, non-reducing sugars,
total sugar and minimum acidity as compared to the
control. Njira and Nabwami (2015) pointed to an
increase in fruit quality because of Ca, P, Zn and Fe are
involved in enzyme synthesis, activation or as electron
carriers while Mg, and K are mostly involved in enzyme
activation and transportation of materials such as
fructose and sucrose from points of synthesis to sites of
loading and hence affect quality.
3.33. Juice (%), vitamin C and anthocyanin (juice)
According to tabulated data in Table (9), generally
Manfalouty cv. produced the richest fruit juice in

Belsare (2009) mentioned that the total soluble’ solids, vitamin C and anthocyanin but lower in juice (%).

Table (9): Effect of some nutrient applications on the percentages of juice (%), vitamin (C) and total juice
anthocyanin contents of Wardy and Manfalouty pomegranate trees during 2013 and 2014 seasons.

. Vitamin C (mg ascorbic | Total juice anthocyanin
No Characters Juice (%) acid/100ml juice) (mg/100 ml)
) T Wardy |**Man.| Mean |Wardy |**Man.| Mean | Wardy | **Man. | Mean
reatments
cv. cv. (B) cv. cv. (B) cv. cv. (B)
First season: 2013

T1 | Control (farm fertilization) 46.00b [ 43.00¢ [4450 B[ 1350 g [ 24.00d [ 18.75E [ 0400 h [0.617b-d] 0510 D
T2 | Foliar spraying with ZnSO, (0.3%) 49.002]45.00b [47.50 A|13.73g|24.33d | 19.03E |0417 e-g|0.640ac| 0.528 B
T3 | Foliar spraying with *mix. of 49202 | 45.10b |47.10 A| 1383 g | 24334 | 19.08 E [0.420e-g|0.6202d |0.520 BC

micronutrients at 2 g/l
T4 | Soil application of CaSOj at 500 g/tree |49.30a [ 45.20b [47.20 A 14.73 | 25.33 ¢ | 20.03 C | 0430.f [0.643 ac |0.537 AB
5 | Foliar spraying with ZnS04 03%) + | 49 45, | 4520 |47.30 A 14005 [ 25.00¢ | 1950 D | 0433 ef | 0.653 ab [0.543 AB

mix. of micronutrients at 2 g/l

Soil application of CaSQ, at 500 g/tree
+ foliar spraying with ZnSO, (0.3 %)
Soil application of CaSO, at 500 g/tree

T6 49.50a45.20b |47.30 A|14.00 g | 25.33 ¢ |19.67 CD| 0.430 ef | 0.657 ab [0.543 AB

T7 | + foliar spraying with mix. of 49502 {45.20b |[47.30A| 1466 | 26.66b | 20.67B | 0.453¢ | 06772 | 0.565A
micronutrients at 2 g/l
Soil application CaSQ, at 500 g/tree +
T8 | foliar spraying ZnSO; (0.3 %) + mix. |49.60a|4530b [47.90A[16.66¢|27.33a | 21.99A | 0480¢ | 06732 | 05774
of micronutrients at 2 g/1
Mean (A) 18.94 A|44.90 B 1439B[2529A 0.433B | 0.647A
Second season: 2014
T1 | Control (farm fertilization) 47.00¢ | 43.00d |45.00 B[ 14.071 [ 24.67 ef | 1937 C | 0.420f |0.630 a< |0.525 DE
T2 | Foliar spraying with ZnSO, (0.3%)  |350.00a | 43.00b [49.00A] 1383 [25.33 cd| 1958 C | 0.417¢ | 0653 ab | 0.535D
T3 | Foliar spraying with *mix. of 50.10a | 48.10b [49.10 A|14.173j |24.67bc| 1525D | 0417 [0.627 ac [0.528 DE
micronutrients at 2 g/l
T4 | Soil application of CaSO, at 500 g/tree [50.20a | 48.10b [49.10 A[14.501j | 2433 f | 19.42 C |0.437 de [ 0.650ab | 0543 C

Foliar spraying with ZnSO, (0.3%) +
mix. of micronutrients at 2 g/l

Soil application of CaSO, at 500 g/tree
+ foliar spraying with ZnSQO, (0.3%)
Soil application of CaSO, at 500 g/tree

TS 50.30a(48.10b [49.20 A| 14.671 |25.67 bc| 20.17B

0450 e-g| 0.667 ab |0.558 BC

—_— T6 50.30a]48.20b |49.20 A|14.501ij {25.00 de{19.75 BC| 0.520d | 0.650 ab |0.585 AB

. T7 | + foliar spraying with mix. of 50.30a|48.20b [49.20 A|14.20ij | 26.00b | 20.10B [0.463 d-f| 0.657 ab | 0.560 B -
micronutrients at 2 g/l
’ Soil application CaSO, at 500 g/tree +
T8 | foliar spraying ZnSQ, (0.3 %) + mix. [50.30a|4820b [49.20 A|15.33h|2733a | 21.33 A |0480de| 0.700a | 0.590 A
of micronutrients at 2 g/l
Mean (A) 49.80 A[47.50 B 1441 B | 2538 A 0.452B | 0.654 A
\ Means followed by the same letter in a column or row do not differ significantly according to Duncan's New

Multiple Range Test at P = 0.05----- *mix. of micronutrients = Mg+ Fe+Zn+Mn+Cu+ B +Mo + S)
c **Man. = Manfalouty cultivar-----(A) = Cultivars (B) = Nutrient applications
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The specific effect of the tested treatments
showed that, soil application of CaSO4 at 500
g/tree + spraying mix. of micronutrients at 2 g/ 1
either with or without spraying ZnSO, at 0.3 %
proved to be the best treatments in vitamin C and
anthocyanin juice contents during the two
seasons of study. In contrast, it was so obvious
to be notice that, the untreated trees had the
poorest fruits in juice (%), vitamin C and
anthocyanin. As for the interaction between the
treatments and both cultivars, the untreated
Manfalouty trees were the lowest in fruit juice
(%) in both seasons. Whereas, the untreated trees
(control) with Wardy cultivar caused a highly
significant decrease in juice vitamin C and
anthocyanin (%) content compared with the
other treatments. It is also worthy to notice that,
the treated Manfalouty trees with soil application
of CaSO, at 500 g/tree + spraying mix. of
micronutrients at 2 g/ 1 + spraying ZnSO, at 0.3
% produced the richest fruits in vitamin C and
anthocyanin juice contents in 2013 and 2014
growing seasons.

El-Akkad et al. (2016) and Sutanu et al. (2017)
stated that, the combined application of calcium
and boron (0.25 %) could be practiced for good
quality fruits of pomegranate. Also, Tanuja et al.
(2016) reported that the combination of boric
acid and zinc sulphate 0.4 % each gave superior
fruit quality of pomegranate. The improvement
in quality of fruits might be due to the catalytic
action of micronutrients particularly at higher
concentrations. Hence, the foliar application of
micronutrients quickly increased the uptake of
macronutrients in the tissues and improves fruit
quality (Anees et al., 2011).

Conclusion

For controlling fruit cracking and at the same
time improving yield and fruit quality in
pomegranate (Wardy and Manfalouty cvs.)
grown under Souhag governorate conditions, it
is advised to use soil application of calcium
sulfate at 500g/tree and foliar spraying with zinc
sulfate (0.3%) and mix. of micronutrients at 2
g/l
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