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Abstract

This study was conducted during the two successive seasons of 2013 and
2014 in a private orchard, at El-Kharga Oasis, New Valley Governorate, Egypt to
investigate the effect of magnesium fertilization and leaf/bunch ratio on growth
and fruiting of Sewy date palm.

The experiment was set up in a randomized complete block design in split
plot arranged. The pruning treatments were imposed in main plots while the
magnesium fertilization rates were put in the sub-plots. Both pruning and fertili-
zation treatments include three levels per each.

The number of new leaf/palm, leaf area and leaf nutrient composition sub-
stantially increased with increasing leaf/bunch ratio from 6 to 10:1 leaf/bunch.
Also, such growth traits materially increased with increasing magnesium levels
from 500 to 1000 g/palm. All combinations of (MgSO,) at 750 to 1000 g with 8
or 10 leaf/bunch induce a considerable increase in growth traits and nutrient con-
tent in the leaves of palms compared to using 500 g N/palm and leaving 6
leaf/bunch. Fertilizing by 750 & 1000 g/palm along with pruning to leave 8 or 10
leaf/bunch was followed by yield and fruit quality of Sewy date palm compared
to using 500 g MgSO,/palm and accompanied with leaving 6 leaf/bunch. Fertiliz-
ing the palm with 750 or 1000 g MgSO, improving combined with 8 or 10
leaf/bunch ratio had no major effects.

It could be concluded that leaving 8 active leaves per each retentive bunch
combined with fertilizing with 750 g MgSO,/palm gave the best results with re-
gard to yield and fruit quality of Sewy date palm.
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Introduction The dates yield and quality can

Date palm (Phoenix dactylifera
L.) is the most important crop. It
plays an important role in the eco-
nomical and social life of the people
and considered a symbol of life in de-
sert in Egypt. Date palm can grow
and produce under different types of
soil from light sandy to heavy clay
soil. Also, it has high adaptability to
stress conditions as it tolerates high
levels of salinity, drought and harsh
weather (Lunde, 1978, FAO, 1982
and Diallo, 2005).

vary depending on cultivar, soil con-
ditions and cultural practices. Fertili-
zation 1s an important and limiting
factor for growth, nutritional status
and fruiting of fruit crop. Fertilization
program for most fruit trees does not
included magnesium as a major ele-
ment. In addition, there are very little
attentions have been paid towards
magnesium nutrient element for date
palm nutrition and recommendations
which lead to enhance vegetative
growth and productivity, especially
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for those grown in sandy loam soil.
Magnesium is an essential element
for chlorophyll molecule structure
that regulates photosynthesis proc-
esses and acts an activator of many
enzyme systems involved in carbo-
hydrate metabolism and synthesis of
nucleic acids. Furthermore, it plays
an essential role in the biological ac-
tivity of ATP (Westwood, 1978 and
Jones et al., 1991).

In addition, new reclaimed soils
are poor in their nutrient content in-
cluding magnesium element. Many
investigators have been started to
study magnesium nutrition and de-
termination of magnesium needs of
economically important crops in
Egypt (FAO, 2000; Salem, 2007 and
El-Fouly et al., 2012). Using 20, 30
or 50 g Mg/palm whatever magne-
sium chelate (mg EDTA 12.5% Mg)
or magnesium sulphate (9.9% Mg)
enhanced leaf total chlorophyll con-
tents, yield component and fruit qual-
ity of Hayany dates (Salama et al.,
2014). Magnesium fertilization im-
proved yield and fruit quality of the
Washington Navel orange and banana
plants (El-Safty and Rabii, 1998;
Abou Aziz et al., 2000, Mostafa et
al., 2007 and Hanafy et al., 2012).

Bearing capacity and quality of
fruit on the date palm seems to be
rather closely in proportion to green
leaf surface. Too much fruit for the
leaf area of the tree reduces size and
quality of the fruit and leads to alter-
nate bearing (El-Salhy, 2001 and
Hegazi et al., 2008). Leaf/bunch ratio
for date palms has been studied by
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many workers in different districts of
Egypt and abroad. Proper balance be-
tween the number of leaves and
bunches is important for regular pro-
ductivity of higher quality fruits. Ra-
tio of 8-10 leaves per bunch were re-
ported as the most suitable for
Zaghloul, Hayani and Samani culti-
vars (Abdalla et al., 1983, Khalifa et
al., 1987; El-Makhtoon et al., 1990;
Harhash et al., 1998; Abdel-Hamid,
2000 and Shaaban et al., 2006).

Meanwhile, El-Salhy (2001)
concluded that 6 to 8 active leaves
per bunch would achieve a beneficial
balance to improve yield and fruit
quality. The importance of leaving a
sufficient number of fully expanded
green leaves per bunch to obtained
high yield with good fruit quality has
been emphasized by Al-Salman ef al.
(2012) who reported that total pro-
duction of dates gradually increased
significantly with increasing
leaf/bunch ratio from 8 to 12
leaves/bunch of Khalass date palm.

The aim of this study was
evaluating the effect of magnesium
application and leaf/bunch ratio on
growth and fruiting of Sewy date
palm.
Materials and Methods

This study was carried out dur-
ing two successive seasons of 2013
and 2014 in a private orchard, at El-
Kharga Oasis, New Valley Gover-
norate, Egypt. Sewy date palm trees
of 12 years old grown in sandy loam
soil, and spaced 6x6 m apart. Physi-
cal and chemical analyses of the ex-
perimental soil shown in Table 1.
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Table 1. Some physical and chemical properties of the experimental soil.

Value Value
Properties Soil depth Soil depth Properties | Soil depth | Soil depth
(cm) 0-30 (cm) 30-60 (cm) 0-30 | (cm) 30-60
Mechanical analysis (fraction %) Total N (ppm) 40-60 20-40
Soluble cations and anions

Clay 17.2 17.2 (meq/100 g soil)
Sil 5.0 0.0 Ca” 0.3 0.4
Sand 77.8 82.8 Mg" 0.1 0.2
Texture grade Sandy loam | Sandy loam Na" 0.09 0.12
Chemical analysis K" 0.15 0.32
Total CaCO3; % 4.42 6.50 CO3 + HCO73 0.1 0.1
Ec dS.m” (1:5) 0.15 0.19 Cr 0.3 0.3
pH(1:2.5 suspension) 7.62 7.54 SO 0.1 0.36

Twenty seven female palms
trees of healthy with no visual nutri-
ent deficiency symptoms, nearly uni-
form in shape, size and productivity
were chosen and devoted to achieving
this experiment.

The experiment involved two
studied factors (A and B). The first
factor (A) included the effect of
leaf/bunch ratio.

Both leaves and bunches were
pruned to attain a definite leaf/bunch
ratio. The treatments were as follows:

10:1 leaf/bunch ratio, 8:1
leaf/bunch ratio, 6:1 leaf/bunch ratio.

The number of bunches left on
each palm was 9 bunches by remov-
ing excess earliest, latest and small
clusters. The retained bunches were
thinned to constant number of
strands.

The second factor (B) involved
three treatments of magnesium fer-
tilization, as follow:

1- 500 g magnesium sulphate
(MgSO4 Mg 9.9%) (By).

2- 750 g magnesium sulphate
(MgSO4 Mg 9.9%) (B,).

3- 1000 g magnesium sulphate
(MgSO4 Mg 9.9%) (Bs).
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Soil application of magnesium
fertilizer (MgSO4, Mg 9.9%) was di-
vided into equal three doses applied
three times a year i.e. April, June and
July in each season.

The experiment was designed as
split plot design with three replicates
for each treatment and each replicate
was represented by one palm.

In general, the following meas-
urements were determined during the
two studied seasons.

1- Number of newly growing
leaves was determined at the end of
growth season. In addition, four ma-
ture leaves were chosen on each palm
to determine number of pinnae/leaf
and pinnae area (cm’) as pinnae area
= length x max. width x 0.84, accord-
ing to Shabana and Antoun (1980).
The whole leaf area (m?) was ob-
tained from multiplying the pinnae
area by the number of pinnae/leaf.

2- Leaf mineral content. To de-
termine leaf mineral content NPK and
Mg, leaf samples were taken during
November and washed with tap water
then with distilled water to remove
the dust. After washing, they were
dried in an electric oven at 70°C for
72 hours. The dried leaves were
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ground, digested and prepared for
analysis using the methods described
by Wilde et al. (1985).

3- Yield: All bunches were har-
vested at tamer stage, bunches of
each palm were picked and weighed
and then the yield/palm (kg) was re-
corded.

4- Fruit physical and chemical
properties: Fifty fruits were taken at
harvest from each palm to determine
of some physical and chemical fruit
properties were determined according
to A.O.A.C. (1985). In addition, the
percentage of N, P, K and Mg in
dried fruit were determined according
to procedures by Wild et al. (1985).
As well as, percentage of tannin in
the fruits was determined using the
Indigo Carmen indicator according to
Balbaa (1981).

Data were statistically analyzed
and differences between treatments
means were compared using L.S.D.
test at 5% level according to Gomez
and Gomez (1984) and Mead et al.
(1993).

Results and Discussion

1 — Vegetative growth and nu-
tritional status:

In general view data in Tables
(2, 3 and 4) showed the effect of dif-
ferent leaf/bunch ratio and magne-
sium fertilization and interaction be-

tween them on leaf traits and its con-
centration of N, P, K and Mg of Sewy
date palm during 2013 and 2014 sea-
sons. It is obvious from data that the
results took similar trend during the
two studied seasons.

Concerning the effect of
leaf/bunch ratio, the results indicated
that new leaf/palm and leaf area as
well as leaf N, P, K and Mg concen-
tration significantly increased with
leaf/bunch ratio increased. Highest
values of new leaf number and leaf
area as well as leaf N, P, K & Mg
percentage were recorded for high
leaf/bunch ratio (10:1). No signifi-
cantly difference in these traits due to
raise leaf/bunch ratio from 8:1 to 10:1
ratio.

As regard to effect of different
magnesium fertilization, data indi-
cated that leaf traits and its N, P, K
and Mg concentration significantly
increased with magnesium level in-
creased from 500 to 1000 g
(MgSOy)/palm. Raising the magne-
sium level from 750 to 1000 g
(MgSOy)/palms failed to show any
significant increase in such leaf traits,
where using 500 g (MgSOy)/palm
significantly decreased leaf traits
compared to other magnesium fertili-
zation levels used.

Table 2. Effect of different leaf/bunch ratio and magnesium application on leaf
number and its area of Sewy date palm during 2013 and 2014 seasons.

No. of new leaves Total leaf area (m?)
500 g 750 g 1000 g 500 g 750 g 1000 g
MgSO, MgSO, MgSO, Mean MgSO, MgSO, MgSO, Mean
By (L) (B3) By By (B3)
2013 [ 2014 | 2013 [ 2014 | 2013 [ 2014 | 2013 [ 2014 [ 2013[2014 | 2013|2014 2013[2014 | 2013|2014
fg_“l“&g) 22.16|22.45|23.48|23.85|24.07|24.47|23.24|23.59| 2.87 | 2.87 [ 2.93 | 2.92 | 2.952.95 | 2.92 | 2.92
. 1
gfl“?;“;b’ 21.59|21.92|22.83|23.68|23.43|23.77(22.62|23.12| 2.82 | 2.82 [ 2.90 | 2.87 | 2.93 | 2.92 | 2.88 | 2.87
: 2
:fl“?[;“;g 20.41|21.78 | 21.71|22.01|22.26|22.57|21.46|21.77| 2.64 | 2.64 | 2.71 | 2.69 | 2.73 | 2.72 | 2.69 | 2.69
. 3
Mean 21.3922.05 | 22.67|23.18|23.26 | 23.60 2.7812.78 | 2.85 [ 2.83 | 2.85 | 2.87
LSD 0.05 | A: 0.74 A: 0.85 B: 0.74 B: 0.85 AB: 1.28 AB: 1.48 | A: 0.04 A: 0.05 B: 0.04 B: 0.05 AB: 0.07 AB: 0.09
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Table 3. Effect of different leaf/bunch ratio and magnesium application on leaf N
and P contents of Sewy date palm during 2013 and 2014 seasons.

N% leaf P% leaf
500 g 750 g 1000 g 500 g 750 g 1000 g
MgSO, MgSO, MgSO, Mean MgSO, MgSO, MgSO, Mean
By (B2) (B3) By B2 (B3)
2013|2014 | 2013 (2014 | 2013 | 2014 | 2013 | 2014 {2013 | 2014 [ 2013 | 2014 |2013 (2014|2013 |2014
i’(l)‘ulr&lg) 1.82 1 1.83 (190|191 |191|192|1.86|1.87]0.21]0.22|0.20(0.23 {0.23|0.23|0.210.22
. 1
grlu?;n;g 1.80 | 1.81 [ 1.85|1.86|1.87|1.89|1.85|1.86|0.18|0.20|0.19( 0.21 {0.20 | 0.23 |0.19 | 0.22
: 2
gﬁu?;n;g 1.78 11.80 | 1.81 | 1.82 | 1.83 | 1.85 | 1.80 | 1.82 | 0.15] 0.16 | 0.16 | 0.18 [ 0.17 | 0.19 | 0.16 | 0.18
: 3
Mean 1.80 | 1.81 [ 1.85|1.87 | 1.87 | 1.89 0.17 | 0.19]10.20| 0.22 | 0.20 | 0.22
5?)15) A:0.01 A:0.02 B: 0.01 B: 0.02 AB: 0.02 AB: 0.03 |A:0.01 A:0.01 B:0.01 B:0.01 AB: 0.01 AB: 0.01

Table 4. Effect of different leaf/bunch ratio and magnesium application on leaf K
and Mg contents of Sewy date palm during 2013 and 2014 seasons.

K% leaf Mg% leaf
500 g 750 g 1000 g 500 g 750 g 1000 g
MgSO, MgSO, MgSO, Mean MgSO, MgSO, MgSO, Mean
By By (B3) By By (B3)
2013 [2014 | 2013 [ 2014 | 2013 [ 2014 | 2013 [ 2014 | 2013 ] 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014
fg}‘l“&g) 129 [1.321.36 | 1.39 | 1.37 | 1.40 | 1.34 | 1.38 | 0.36 | 0.36 | 0.45 | 0.46 | 0.46 | 0.47 | 0.42 | 0.43
: 1
g:u?;xn;g 129 1.32]1.34|1.37|1.35| 1.38 | 1.33 | 1.36 | 0.34 | 0.35 | 0.43 | 0.45 | 0.44 | 0.46 | 0.40 | 0.42
: 2
:fl“?[;“;g 1.18 [ 1.20 | 1.21 | 1.24 | 1.23 | 1.26 | 1.22 | 1.25 | 0.33 | 0.34 | 0.40 | 0.42 | 0.41 | 0.43 | 0.38 | 0.39
: 3
Mean 126 | 1.29 | 1.31 | 1.34 | 1.32 | 1.35 0.34 | 0.35 | 0.43 ] 0.44 | 0.44 | 0.45
LSD 0.05 | A:0.03 A: 0.02 B: 0.03 B: 0.02 AB: 0.05 AB: 0.04 | A:0.02 A: 0.02 B:0.02 B:0.02 AB: 0.04 AB: 0.03

In addition data in Tables (2, 3
and 4) indicated that leaf traits i.e.
new leaf/palm, total leaf area as well
as leaf N, P, K and Mg concentration
significantly responded to interaction
between the two studied factors. The
highest values were obtained in palms
that fertilized with 1000 g (MgSO,)
/palm and pruned to 10 leaf/bunch.
The highest recorded total leaf area
was (2.95 & 2.95 m?) and leaf Mg
concentration (0.46 & 0.47%) due to
1000 g/palm with 10 leaf/bunch dur-
ing the two studied seasons, respec-
tively. In other hand, the recorded to-
tal leaf area was (2.78 & 2.78 m®) and
Mg (0.33 & 0.34%) due to 500 g
(MgSOy)/palm and pruned to 6
leaf/bunch during the two studied
seasons, respectively. Then, the in-
crement percentage of total leaf area
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was (6.12 & 6.12%) and Mg was
(35.29 & 34.29%) due to fertilize
with 1000 g (MgSO,)/palm combined
prune to 10 leaf/bunch compared to
500 g (MgSO,)/palm combined prune
6 leaf/bunch during the two studied
seasons, respectively. No significant
difference due to fertilize with 750 or
1000 g (MgSO,) combined with 10 or
8 leaf/bunch ratio.

Therefore, from economical
point of view it is suggested to prune
Sewy date palm to 8 leaf/bunch com-
bined with fertilized by 750 g
(MgSOy)/palm to improve the growth
and vigor of palm trees.

2- Bunch weight and yield/palm

Data in Table (5) showed the ef-
fect of different leaf/bunch ratio and
magnesium fertilization and interac-
tion between them on bunch weight
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and yield/palm of Sewy date palm
during 2013 and 2014 seasons. it is
obvious from data that the results
took similar trend during the two
studied seasons.

Concerning the effect of
leaf/bunch ratio, the results showed
that bunch weight and yield/palm
took similar tendency and signifi-
cantly increased as the level of
leaf/bunch ratio increased during the
two studied seasons. High level of
leaf bunch ratio (10%) gave heaviest
bunch weight and yield/palm. Highest
bunch weight (10.26 & 9.68 kg) and
yield/palm (82.06 & 87.15 kg/palm)
were recorded on palm that pruned to
10 leaves per bunch, during the two
studied season, respectively. No sig-
nificantly difference in these traits
due to reduced leaf/bunch ratio from
10:1 to 8:1 ratio. Hence the increment
percentage of yield/palm attained

(18.98 & 24.20%) due to prune to
10:1 compared to 6:1 during the two
studied seasons, respectively.

As regard to effect of different
magnesium fertilization, data indi-
cated that bunch weight and
yield/palm significantly increased
with magnesium level from 500 to
1000 g (MgSQOy)/palm. Raising the
magnesium level from 750 to 1000 g
(MgSOy)/palms failed to show any
significant increase in yield compo-
nents, where using 500 g
(MgSOy)/palm  significantly  de-
creased the weight of bunch and yield
compared to other magnesium fertili-
zation levels wused. The heaviest
yield/palm was (81.0 & 84.21
kg/palm) detected on palm that fertil-
ized with 1000 g (MgSQ,), against
(65.28 & 67.50 kg/palm) on palm that
received 500 g (MgSQO,).

Table 5. Effect of different leaf/bunch ratio and magnesium application on bunch
weight and yield/palm of Sewy date palm during 2013 and 2014 seasons.

Bunch weight (kg)

Yield (kg/palm)

500 g
MgSO4
By

750 ¢
MgSO4
(By)

1000 g
MgSO4
(B3)

Mean

500 g
MgSO4
By

750 ¢
MgSO4
(By)

1000 g
MgSO4
(B3)

Mean

2013|2014

2013|2014

2013|2014

2013|2014

2013 | 2014

2013 | 2014

2013

2014

2013

2014

Pruning

10:1 (Ap) 8.5419.02

9.1219.77 1 9.69 | 10.26 | 9.12

9.68

76.8981.18|82.18|87.96|87.15|92.34 | 82.06 | 87.15

Pruning

8:1 (A | 824

8.88(8.7919.44 (931 9.69 |8.78

9.34

74.19(79.92179.08 | 84.93|83.73|87.18|79.00 | 84.00

Pruning

6:1 (Aj) 725

7.50|7.71 |7.76 | 8.02 | 8.13 | 7.66

7.80

65.28 (67.50 | 69.42 | 69.87|72.15|73.17|68.9770.17

Mean | 8.01 | 8.47]8.54[8.99]9.01]9.36

72.12176.20]77.91|80.94|81.00] 84.21

LSD0.05

A:0.50 A: 0.48 B: 0.50 B: 0.48 AB: 0.83 AB:

0.83

A:4.35 A:3.84 B: 4.35 B: 3.84 AB: 7.52 AB: 6.64

Then the increment percentage
of yield/palm attained to (24.08 &
24.76%) due to fertilize with 1000 g
(MgSO4) compared to 500 g
(MgSOy)/palm during the two studied
seasons, respectively.

In addition data in Table (5) in-
dicated that bunch weight and
yield/palm significantly responded to
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interaction between the two studied
factors. The highest values were re-
corded obtained on palms that fertil-
ized with 1000 g (MgSQOy)/palm and
pruned to 10 leaf/bunch. The highest
recorded yield/palm was (87.15 &
92.34 kg/palm) due to 1000 g
(MgSOy)/palm with 10 leaf/bunch
during the two studied seasons, re-
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spectively. In other hand, the re-
corded yield/palm was (65.28 &
67.50 kg/palm) due to 500 g
(MgSOy)/palm and pruned to 6
leaf/bunch during the two studied
seasons, respectively. Then, the in-
crement percentage of yield/palm was
(33.50 & 36.80) due to fertilize with
1000 g (MgSOy4)/palm combined
prune to 10 leaf/bunch compared to
500 g (MgSO,)/palm combined prune
6 leaf/bunch during the two studied
seasons, respectively. No significant
difference due to fertilize with 750 or
1000 g (MgSO,) combined with 10 or
8 leaf/bunch ratio.

As an overview, the results de-
clared that the combination effects
significantly increased the yield than
increment due to individual effects of
either pruning or Mg treatments.

Therefore, from economical
point of view it is suggested to
pruned to 8 leaf/bunch combined with
fertilized by 750 g (MgSOy)/palm to
improve the growth and gave the high
bunch weight and consequently high
yield/palm.

3- Fruit properties:

In general view data in Tables
(6 to 12) showed the effect of differ-
ent leaf/bunch ratio and magnesium
fertilization and interaction between
them on physiochemical properties of
Sewy dates during 2013 and 2014
seasons. It is obvious from data that
the results took similar trend during
the two studied seasons.

Concerning the effect of
leaf/bunch ratio, the results indicated
that fruit physical properties i.e., fruit
weight, pulp % and fruit dimension as
well as chemical properties i.e. total
soluble solids, sugar contents and N,
P, K & Mg, significantly increased,
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whereas, tannins contents signifi-
cantly = decreased  with  level
leaf/bunch ratio increased. Highest
and lowest negative properties were
recorded for high leaf/bunch ratio
(10:1). No significantly difference in
these traits due to raise leaf/bunch ra-
tio from 8:1 to 10:1 ratio.

The heaviest fruit (11.21 &
11.62 g) and highest TSS % (79.71 &
81.51%) were recorded due to high
level of leaf bunch ratio (10:1),
against lowest ones (9.81 & 9.88 g)
and (77.12 & 78.75%) due to low
level of leaf bunch ratio (6:1), during
the two studied seasons, respectively.
Hence, the increment percentage of
fruit weight was (14.27 & 17.61%)
due to high level compared to low
ones during the two studied seasons,
respectively. The corresponding in-
crement percentage of TSS % at-
tained (3.36 & 3.50%), respectively.
On other hand, least tannins (0.58 &
0.56%) due to high level of leaf
bunch, against the highest ones (0.71
& 0.79%) due to low ones, hence, the
decrement percentage of tannins was
(25.35 & 29.11%) during the two
studied seasons, respectively.

As regard to effect of different
magnesium fertilization, data in Table
(6 to 12) indicated that using Mg at
750 or 1000 g (MgSO,)/palm signifi-
cantly improved the fruit quality in
terms of increasing fruit weight, pulp
% and its dimension as well as total
soluble solids, sugar contents and
mineral contents of fruits and de-
creasing the tannins contents and total
acidity. Raising the magnesium level
from 750 to 1000 g (MgSO,)/palms
failed to show any significant in-
crease or decrease in such fruit traits,
where using 500 g/palm significantly
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decreased or increased fruit traits
compared to other magnesium fertili-
zation levels used.

The recorded heaviest fruit was
(11.05 & 11.29 g) and highest TSS %
(80.95 & 82.53%) due fertilizer with
1000 g (MgSO,)/palm, against lowest
ones (10.14 & 10.43 g) and (75.79 &
77.36%) due to fertilize with 500 g
(MgSO,)/palm during the two studied
seasons, respectively. Thus, the in-
crement percentage of fruit weight

was (8.97 & 8.25%) due to apply
1000 g (MgSO,4) compared to 500 g
(MgSQ,), respectively. Contrarily,
least tannins (0.58 or 0.61%) record
on palm that fertilized with 1000 g
(MgSOy)/palm, against (0.70 &
0.72%) on palm that applied by 500 g
(MgSQ,). Then, the decrement per-
centage of tannins attained (17.14 &
15.28%) during the two studied sea-
sons, respectively.

Table 6. Effect of different leaf/bunch ratio and magnesium application on fruit
weight and pulp % of Sewy dates during 2013 and 2014 seasons.
Fruit weight (g) Fruit pulp %
500 g 750 g 1000 g 500 g 750 g 1000 g
MgSO, MgSO, MgSO, Mean MgSO, MgSO, MgSO, Mean
By (By) (Bs) By (By) (B3)
2013 [ 2014 | 2013 [ 2014 | 2013 [ 2014 | 2013 [ 2014 | 2013 [ 2014 | 2013 | 2014 | 2013 | 2014 | 2013 [ 2014
fg“‘l“&g) 1074 11,14 | 1132 11.74 [ 11,57 | 11.99 | 1121 | 11.62 | 86.46 | 87.33 | 87.62 | 88.50 | 87.86 | 88.74 | 87.31 | 88.18
. 1
gflu?;“;g 1030|1071 | 11.19| 11.38 | 11.44 | 11.67|10.97 | 1129 | 86.22 | 87.09 | 87.22 | 87.95 | 87.62 | 88.50 | 87.02 | 87.06
. 2
:fl“?[;“;b’ 938 | 9.44 | 9.90 | 9.97 | 10.15|10.21 | 9.81 | 9.88 |85.31(86.22 [86.27 | 87.12 | 86.62 | 87.48 | 86.06 | 86.94
. 3
Mean | 10.14]1043]10.80]11.06]11.05 | 11.29 85.99|86.88 | 87.03 [ 87.86 | 87.36 | 88.24
LSD 0.05 | A: 0.38 A: 0.42 B: 0.38 B: 0.42 AB: 0.67 AB: 0.72 A:0.59 A: 0.98 B: 0.59 B: 0.98 AB: 1.03 AB: 1.69

Table 7. Effect of different leaf/bunch ratio and magnesium application on fruit

length and fruit diameter of Sewy dates during 2013 and 2014 seasons.

Fruit length (cm) Fruit diameter (cm)
500 g 750 g 1000 g 500 g 750 g 1000 g
MgSO, MgSO, MgSO, Mean MgSO, MgSO, MgSO, Mean
(B)) (B,) (B) (B)) (B,) (By)
2013 2014 | 2013 [ 2014 | 2013 [ 2014 | 2013 | 2014 | 2013 [ 2014 | 2013 | 2014 | 2013] 201420132014
fg}‘l“&g) 3.47(3.54|3.61[3.69]3.69|3.77 [ 3.59 | 3.66 | 2.06 | 2.14 | 2.14 | 2.23 | 2.16 | 2.25 | 2.12 | 2.21
: 1
g‘rlu?;n;g 3.45(3.52(3.58]3.66 |3.65|3.73|3.56|3.63 [2.05]2.13 | 2.14 | 2.23 | 2.15 | 2.24 [ 2.11 | 2.20
: 2
:fl“?[;“;g 334 [3.41(3.47|3.54 |3.54|3.61 |3.46|3.522.01|2.04|2.08|2.16 | 2.09|2.17 | 2.06 | 2.12
: 3
Mean | 3.42 | 3.49 | 3.55 | 3.63 | 3.62 | 3.69 2.04|2.10 |2.12 | 2.20 [2.13 | 2.22
LSD 0.05 | A: 0.08 A: 0.07 B: 0.08 B: 0.07 AB: 0.14 AB: 0.12 | A: 0.03 A: 0.04 B: 0.03 B: 0.04 AB: 0.05 AB: 0.07

Table 8. Effect of different leaf/bunch ratio and magnesium application on
TSS/and total sugar of Sewy dates during 2013 and 2014 seasons.

TSS Total sugar %
500 ¢ 750 ¢ 1000 ¢ 500 ¢ 750 ¢ 1000 ¢
MgSO, MgSO, MgSO, Mean MgSO, MgSO, MgSO, Mean
B B>) (B3) B By) (B3)
2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014
i’gulr&lg) 77.00 | 78.54 | 80.54 | 82.15 | 82.20 | 83.85 | 79.71 | 81.51 | 72.23 | 73.67 | 75.53 | 77.04 | 77.11 | 78.65 | 74.95 | 76.45
. 1
Pruning
8:1 (A,) 76.30 | 77.92 | 80.70 | 82.32 | 81.49 | 83.02 | 79.63 | 81.08 | 71.65 | 73.08 | 75.98 | 77.50 | 76.62 | 78.15 | 74.75 | 76.24
: 2
Pruning
6:1 (As) 74.06 | 75.63 | 78.16 | 79.87 | 78.81 | 80.73 | 77.12 | 78.75 | 69.45 | 70.84 | 73.40 | 74.87 | 74.21 | 75.13 | 72.35 | 73.61
: 3
Mean 75.79|77.36 | 79.80 | 81.45 | 80.95 | 82.53 71.11|72.53 {7497 |76.47 | 7598 | 77.31
LSD 0.05 | A: 0.99 A: 1.88 B: 0.99 B: 1.88 AB: 1.71 AB: 3.25 A:1.76 A: 1.86 B: 1.76 B: 1.86 AB: 3.04 AB: 2.05
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Table 9. Effect of different leaf/bunch ratio and magnesium application on reduc-
ing and non-reducing sugars of Sewy dates during 2013 and 2014 seasons.

Reducing sugar Non-reducing sugar
500 g 750 g 1000 500 g 750 g 1000 g
MgSO, MgSO, MgSO ?B) Mean MgSO, MgSO, MgSO, Mean
(B) (B,) M (B) (By) (B3)
2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014 [ 2013 | 2014 [ 2013 | 2014 | 2013 | 2014 | 2013 | 2014
r(l;ull&lg) 61.18]62.40 | 64.30|65.58 | 65.27|66.28 [ 63.58 | 64.75 | 8.27 | 11.27|9.10 | 11.46 | 8.94 | 12.36| 8.77 | 11.70
. 1
grlu?;n;g 62.72163.97 | 66.87|68.20 | 67.38 | 68.43 [ 65.65|66.87 | 8.93 | 9.11 | 9.08 | 9.70 | 9.24 | 9.91 | 9.10 | 9.37
: 2
gﬂu?;n;g 63.44|64.81|66.47|67.79 | 67.83|68.28 [ 65.91{66.96 | 8.79 | 6.03 | 9.06 | 7.08 | 9.28 | 6.85 | 9.04 | 6.65
: 3
Mean  [62.39]63.73|65.88|67.19]66.60 | 67.66 8.72 1 8.80 [9.09 | 9.28 1 9.16 | 9.65
LSD 0.05 | A: 0.88 A: 0.65 B: 0.88 B: 0.65 AB: 1.53 AB: 1.13 A:0.29 A: 0.27 B: 0.29 B: 0.27 AB: 0.50 AB: 0.47

Table 10. Effect of different leaf/bunch ratio and magnesium application on tan-
nins % and acidity of Sewy dates during 2013 and 2014 seasons.

Tannins % Acidity %
500 g 750 g 1000 g 500 g 750 g 1000 g
MgSO, MgSO, MgSO, Mean MgSO, MgSO, MgSO, Mean
By (L) (B3) By By (B3)
2013 [2014 | 2013 [ 2014 | 2013 [ 2014 | 2013 [ 2014 | 2013 ] 2014 | 2013 ] 2014 | 2013|2014 | 2013 [ 2014
fg}‘l“&g) 0.64 | 0.60 | 0.57 [ 0.54 [ 0.53 ] 0.53 ] 0.58 | 0.56 | 0.10 | 0.20 | 0.10 | 0.20 | 0.10 | 0.20 | 0.10 | 0.20
: 1
g‘rlu?;n;g 0.67 | 0.64 | 0.58 | 0.58 | 0.54 | 0.56 | 0.59 | 0.59 [ 0.09 | 0.21 | 0.09 | 0.20 | 0.09 | 0.21 | 0.09 | 0.21
: 2
:fl“?[;“;g 0.80 | 0.84 | 0.68 [ 0.77 | 0.65 | 0.75 | 0.71 | 0.79 [ 0.08 | 0.21 | 0.09 | 0.20 | 0.08 | 0.21 | 0.08 | 0.21
. 3
Mean | 0.70 | 0.72 | 0.60 | 0.63 | 0.58 | 0.61 0.10 | 0.20 | 0.09 | 0.20 | 0.09 | 0.21
LSD 0.05 | A: 0.03 A: 0.05 B: 0.03 B: 0.05 AB: 0.05 AB: 0.09 |A:N.S. A: N.S. B:N.S. B: N.S. AB:N.S. AB:N.S.

Table 11. Effect of different leaf/bunch ratio and magnesium application on fruit N
% and P% of Sewy dates during 2013 and 2014 seasons.

N%

fruit

P% fruit

500 g
MgSO4
By

750 ¢
MgSO4
(By)

1000 g
MgSO, (B)

Mean

500 g
MgSO4
By

750 ¢
MgSO4
(By)

1000 g
MgSO4
(B3)

Mean

2013 | 2014

2013 | 2014

2013 | 2014

2013 | 2014

2013|2014

2013|2014

2013|2014

2013|2014

Pruning
10:1(Ay)

0.5210.523

0.540|0.534

0.54510.543

0.525]0.533

0.11]0.11

0.11]0.11

0.11]0.11

0.11]0.11

Pruning
8:1 (Ap)

0.517]0.519

0.537|0.539

0.5400.542

0.530(0.534

0.11]0.11

0.11]0.11

0.11]0.12

0.11]0.11

Pruning
6:1 (A3)

0.504|0.509

0.525|0.532

0.52910.538

0.520|0.526

0.11]0.11

0.12]0.11

0.11]0.11

0.11]0.11

Mean

0.50810.519

0.533]0.536

0.53810.541

0.11]0.11

0.11]0.11

0.11]0.11

LSD 0.05

A:0.010 A:0.006 B:0.010 B:0.006 AB:0.017 AB:0.011

A:N.S. A:N.S. B:N.S. B: N.S. AB:N.S. AB:N.S.

Table 12. Effect of different leaf/bunch ratio and magnesium application on fruit
K% and Mg % of Sewy dates during 2013 and 2014 seasons.

K% fruit Mg % fruit
500 g 750 g 1000 g 500 g 750 g 1000 g
MgSO, MgSO, MgSO, Mean MgSO, MgSO, MgSO, Mean
By (B2) (B3) By (By) (B3)
2013]2014 [ 20132014 | 2013 [ 2014 [ 2013 [ 2014 | 2013] 2014 [2013] 2014 [2013] 2014 | 2013[2014
fg}‘l“&g) 0.95|0.970.99 | 1.01 | 1.00 | 1.02 | 0.98 | 1.00 | 0.27 | 0.30 [0.29 | 0.32 | 0.29 | 0.32 | 0.28 | 0.31
: 1
g‘rlu?;n;g 0.94 | 0.96 | 0.98 | 1.00 | 0.99 | 1.01 | 0.97 | 0.99 | 0.26 | 0.29 | 0.28 | 0.31 | 0.29 | 0.32 | 0.28 | 0.30
: 2
:fl“?[;“;g 0.90 | 0.92|0.94 | 0.94 | 0.95 | 0.97 | 0.93 | 0.94 | 0.24 | 0.26 [ 0.26 | 0.29 [ 0.26 | 0.29 | 0.25 | 0.28
: 3
Mean | 0.93]0.95]0.97 [ 0.98 [ 0.98 | 1.00 0.26 | 0.28 | 0.28 | 0.30 | 0.28 | 0.31
LSD 0.05 | A:0.02 A: 0.02 B: 0.02 B: 0.02 AB: 0.03 AB: 0.03 | A: 0.01 A:0.01 B:0.01 B:0.01 AB:0.02 AB: 0.02
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In addition data in Tables (6 to
12) indicated that fruit traits i.e. fruit
weight, dimension, pulp %, TSS,
sugar contents, tannins and fruit N, P,
K and Mg concentration significantly
responded to interaction between the
two studied factors. The highest val-
ues of fruit weight and TSS and low-
est-values of tannins were obtained in
palms that fertilized with 1000 g
(MgSOy)/palm and pruned to 10
leaf/bunch. The highest recorded fruit
weight was (11.57 & 11.99 g) and
TSS% (82.20 & 83.85%) and lowest
tannins % (0.53 & 0.53%) due to
1000 g (MgSOy4)/palm with 10
leaf/bunch during the two studied
seasons, respectively. In other hand,
the recorded fruit weight was (9.38 &
9.49 g) and TSS % (74.06 & 75.63%)
and tannins (0.80 & 0.84%) due to
500 g (MgSOy)/palm and pruned to 6
leaf/bunch during the two studied
seasons, respectively. Then, the in-
crement percentage of fruit weight
was (23.35 & 27.01%) and TSS
(10.99 & 10.87%) and decrement
percentage of tannins (33.75 &
36.96%) due to fertilize with 1000 g
(MgSO,)/palm combined prune to 10
leaf/bunch compared to 500 g
(MgSOy)/palm combined prune 6
leaf/bunch during the two studied
seasons, respectively. No significant
difference due to fertilize with 750 or
1000 g (MgSO,) combined with 10 or
8 leaf/bunch ratio in these fruit traits.

As an overview, the results
showed that the combining effect was
more improvement on the fruit traits
than improved due to individual ef-
fects of either pruning or magnesium
fertilization.

Therefore, from economical
point of view it is recommended that
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pruned to 8 leaf/bunch combined with
fertilized by 750 g (MgSOy)/palm to
improve nutritional status and fruiting
of palm trees.

Discussion

The previous positive action of
high leaf/bunch ratio on growth, nu-
tritional status of palms and fruiting
of Sewy date palm might be attrib-
uted to increase the green leaf sur-
face. Proper balance between the
number of leaves and bunches is im-
portant for regular productivity of
higher fruit quality. Such finding
might be due to better supply of food
material carbohydrates that are manu-
factured in the leaves (EIl-Salhy,
2001). These results agree with those
obtained by El-Makhtoon et al.
(1990), Harhash et al. (1998), Abdel-
Hamid (2000), El-Salhy (2001),
Shaaban et al. (2006), Hegazi et al.
(2008) and Al-Salman et al. (2012).
They found that 6 to 8 active leaves
for each retentive bunch was suitable
to get high yield with good fruit qual-
ity. Using a lower leaf/bunch ratio
caused an adverse affect on fruit
quality.

Magnesium 1s an essential ele-
ment for chlorophyll molecule struc-
ture that regulates photosynthesis
process. It plays an essential role in
carbohydrate metabolism and synthe-
sis of nucleic acids (Jones et al.,
1991). Thus, the beneficial effects of
Mg on growth, nutritional status of
palms and fruiting might be ascribed
to its essential role in carbohydrate
metabolism and synthesis of nucleic
acid which had a positive action on
enhancing cell division and matura-
tion.

These results regarding the ef-
fect of magnesium on growth, nutri-
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tional status and fruiting are in har-

mony with those obtained by El-Safty

and Rabii (1998), Abou Aziz et al.

(2000), Mostafa et al. (2007) on or-

ange trees and banana plants and

Salama ef al. (2014) on Hayany date

palm.

Conclusion
It could be concluded that 8 ac-

tive leaves per each retentive bunch

combined with fertilized by 750 g

(MgS0Oy)/palm to improve the growth

and fruiting the Sewy date palm.
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