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INTRODUCTION

Date palm (Phoenix dactylifera L.), a
monocotyledonous  and  dioecious  species
belonging to the Palmaceae family, is widely
cultivated in arid regions of the Middle East and
North Africa (Chao and Krueger 2007 and
Marzouk, 2011). The total world number of date
palms is about 120 million trees, distributed in 30
countries and producing nearly 7.5 million tons of
fruit per year (FAO 2013). Arab countries account
for 70% of the world's date palms number and are
responsible for 67% of the global production of
date palm (El-Juhany, 2010). In Egypt, date palm
fruits are one of the most important export fruit
crops where they are harvested and marketed at
three stages of their development. It ranked the
third fruit crop after orange and grape (Agric.
Econ. Bull., 2005). Because of date palm can grow
and produce under a wide range of soil and
climatic conditions. The total number of date palm
trees reached 14,379,648 producing about
1,644,417 tons yearly. While the number of Seewy
dates reached 3,526,974 palm producing
381,003tons yearly (Statistics of Ministry of
Agriculture, 2019 Egypt). Seewy date palm
cultivar is the best semi-dry type cultivars in most
Egyptian regions. Low yield of Seewy date palms
grown under sandy soil is considered a major
problem that faces growers. Sandy soils are poor in
low macro and micro — nutrients. Many efforts
have been established for finding out the best
horticultural practices that are responsible for
enhancing yield and fruit quality of Seewy date
palm cv. Using boron (B), zinc (Zn) and silicon
(Si) under different levels of irrigation water are
considered the best treatment for solving the
problem of poor fruit set and high fruit drop
percentage at different fruit growth stages
especially in the new reclaimed lands. The micro-
nutrient boron (H3 BO3) plays as important role in
growth behavior and productivity of trees. It
increases pollen grains germination and pollen tube
elongation, consequently fruit set percentage and
finally the yield (Khayyat et al., 2007 and Ahmad
et al., 2009). The main function of boron relate to
cell wall strength and development, cell division,
sugar transport and hormones development, RNA
metabolism, respiration, indole acetic acid (IAA)
metabolism and as part of the cell membranes
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(Camacho-Cristobal, et al. 2008). The role of zinc
in plant that it affects the synthesis of tryptophan
which is a precursor of Indole acetic acid and the
formation of the growth substance is directly
influenced by Zn. It has also an important role in
starch metabolism in plant. It is well known that
zinc acts a co—factor of many enzymes and affects
many biological processes such as photosynthesis
reactions, nucleic acids metabolism, protein and
carbohydrate biosynthesis (Mengel et al. 2001 and
Alloway, 2008). Silicon is considered as an
important beneficial element as it helps in growth
and development of plant. Most of the plants
absorb silicon in the form of monosilicic acid (Si
(OH),). Silicic acid is not much mobile element in
plants. Therefore a continued supply of this
element would be required particularly for healthy
and productive development of plant during all
growth stages. Silicon is known to effectively
mitigate various abiotic stresses such as
manganese, aluminum and heavy metal toxicities,
salinity, drought, chilling and freezing stresses
(Liang et al, 2007). The nutrient spray
applications can also cause yield and fruit size
improving, without thinning agent’s requirements
(Khayyat et al., 2007). It is known that water
regime, has a direct effect on flowering, fruit
setting and total yield. Correct and adequate
irrigation is very important for date palm trees to
ensure good palm growth, high yields and good
fruit quality (Bazza, 2008). Therefore, the main
objective of the present study was to investigate
the effect of spraying fruit bunches twice with
micronutrient fertilization (boron at rates of 2000
ppm, zinc at rates of 1000 ppm and silicon at rates
of 1% alone or in combination between the three
materials) after pollination and at Kimri stage
under three levels of irrigation water (25, 50 and
100% of available water) on growth and
productivity of Seewy date palm cultivar under
Upper Egypt conditions.

MATERIALS AND METHODS

Plant material

This study was carried out during three
successive seasons of 2017, 2018 and 2019 on
fifteen years old Seewy date palm orchard which is
one of the most important cultivar of semi dry
dates in Egypt, grown in sandy soil under drip
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irrigation system, planted at 10m apart at El-
Kwamel farm, college of Agriculture, Sohag
University, Egypt, is subject to mild winters and
warm and dry summer. All the chosen trees were
uniform in growth, free from insects damage and
diseases, and were subjected to the same
management and cultural practices. The leaf/bunch
ratio was adjusted at the value of 6:1 for all
experimental ~ palms.  Pollination  of  the
experimental palms was uniformly performed in
respect of the same source, date and method to
avoid residues of metaxinia.

Physical and chemical properties of soil

Table (1): Some physical and chemical properties
of soil according to the methods described by Page
et al. (1982) and Klute (1986).

Physical properties Chemical composition
Sand% 89.6 pH 8.7 Na 0.54
Silt% 585 | ECdSm-1 | 1.2 K 0.37
Clay% 4.55 N% 0.05 | Ca §. 8.62
@
CaCO3% | 3.1 P ppm 0.8 Mg > | 328
0.M% 0.07 K ppm 185 Cl 6
Texture | Sandy | SO4 meg/L | 3.9 | HCO3 3

Chemical analyses of irrigation water:
Table (2): Chemical analyses of irrigation water
were performed according to the methods
described by Ayers and Westcot (1994).
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pH - 7.64
EC Mg/-1 971.2
Na Mg/-1 82.90
K Mg/-1 134.92
Ca Mg/-1 80.42
Mg Mg/-1 40.62
HCO3 Mg/-1 191.06
Cl Mg/-1 80.26
SO4 Mg/-1 354.72

Climatic data

Mean monthly temperature and relative
humidity (maximum and minimum) for El-
Kwamel region (farm location) during 2017, 2018
and 2019 seasons (according to Metrology
Organization in Cairo) are shown in Figure (1).
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Figure (1): Meteorological data (mean monthly
maximum and minimum temperature and relative
humidity) for 2017, 2018 and 2019 under Sohag
climatic conditions.

Experimental work

Eighteen female uniform date palm tree of
Seewy cultivar were randomly selected to study
the effect of micronutrient fertilization i.e., boron
(B) as boric acid solution at rates of 2000 ppm,
zinc (Zn) as zinc sulfate solution at rates of 1000
ppm and silicon (SL) as potassium silicate solution
at rates of 1% each alone or in combination
between the three materials and three levels of
irrigation water: 25, 50 and 100% of field capacity
from pollination stage to harvest stage (calculated
using Tenshometer) on growth and productivity of
date palm under south Egypt conditions. Bunches
were simultaneously pollinated with same pollen
by placing six fresh male strands on female spadix
center to avoid residues of metaxinia and were
sprayed twice with above micronutrients after
pollination with three days for the first time and at
Kimri stage for the second time by using
compression sprayers (5L solution/tree) until run-
off excepting control treatment (three tree)
received distilled water during the three seasons of
study. Wetting agent Tween 20 (1%) was applied
with spraying solution to reduce the surface
tension and increase the contact angle of sprayed
droplets.

Treatments

The details of the treatment composition were as
follow:

(T1) Control (distilled water spray).
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(T2) Spraying 2000 ppm (B) twice with above
micronutrients after pollination with three days for
the first time and at Kimri stage for the second
time.

(T3) Spraying 1000 ppm (Zn) twice with above
micronutrients after pollination with three days for
the first time and at Kimri stage for the second
time.

(T4) Spraying 1% (SL) twice with above
micronutrients after pollination with three days for
the first time and at Kimri stage for the second
time.

(T5) Spraying 2000 ppm (B) and 1000 ppm (Zn)
twice with above micronutrients after pollination
with three days for the first time and at Kimri stage
for the second time.

(T6) Spraying 2000 ppm (B) and 1% (SL) twice
with above micronutrients after pollination with
three days for the first time and at Kimri stage for
the second time.

(T7) Spraying 1000 ppm (Zn) and 1% (SL) twice
with above micronutrients after pollination with
three days for the first time and at Kimri stage for
the second time.

(T8) Spraying2000 ppm (B), 1000 ppm (Zn) and
1% (SL) twice with above micronutrients after
pollination with three days for the first time and at
Kimri stage for the second time.

Experimental design

This  experiment was arranged in
Randomized Complete Block Design (RCBD) with
three replications (one palm pear each replicate), in
split plot method with three irrigation levels in
main plots, and three micronutrient elements in
sub plots during 2017-2019.

Experimental measurements
Productivity
Fruit set (%)

The number of initial fruit set was counted
by using 10 marked strands per spathe after thirty
five days from pollination then the percentage of
initial fruit set (I.F.S.) was calculated using the
following equation.

Fruit retention (%)

At harvest time the number of retained
fruits on the same ten marked strands was counted
then the fruit retention percentages (horticultural
fruit set %) were determined using the following
equation.

Horticultural fruit set %=Av. number of retained
fruit/Av. number of retained fruit + Av. number of
flower scars X 100.

Palm yield (Kg)

All bunches of the selected palms were
harvested through the first week of August during
the fruit Rutab stage, bunch weight was recorded
then yield per palm was calculated according to an
equation described below.

Yield/palm (kg) = number of bunches x average
bunch weight.

Initial fruit set (%) =Av. number of set fruit per
strand/ Av. number of set fruit+ Av. number of
flower scars X 100.
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Fruit properties

Samples of twenty (20) ripe dates from the
yield of each palm (replicate) were taken randomly
and the following physical and chemical
characteristics were measured.
Physical characteristics

Average of fruit weight (g), pulp weight
(g) and pulp/fruit weight ratio were determined.
Fruit volume (cm® was determined using water
displacement.
Chemical characteristics

Total soluble solids % (T.S.S %): was
determined by hand refract meter. Total acidity
was determined as malic acid per 100 g pulp
according to A.0.A.C., (1995). TSS/acid ratio was
calculated for each sample. Sugar contents
including reducing and total sugars were
determined according to Lane and Eynon described
in A.O.A.C. (1995), while non-reducing sugars
were calculated as the difference between total
sugars and reducing sugars.
Statistical analysis

The obtained data were subjected to
statistical analysis of variance (ANOVA)
according to the methods described by Snedecor
and Cochran (1989). Mean separation was done
using Duncan multiple range test (Duncan, 1958)
at 5 % level to determine the significance of
differences between the conducted treatments.
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RESULTS AND DISCUSSION

Effect of some micronutrients treatments on productivity under different levels of irrigation

Fruit set (%)

Table (3): Mean values of the interaction of irrigation levels and micronutrient treatments on fruit set
percentage of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) Season 2017 Season 2018 Season 2019
Treatments 25% | 50% |100% | 25% | 50% | 100%0 | 25% | 50% | 100%
Control 79.67 (81.00(79.67 | 77.85|67.85| 77.85 |52.00|65.93| 46.93
2000 ppm (B) 90.75 186.33|91.25 {91.00(87.76| 91.54 |85.22|82.10| 86.33
250 ppm (Zn) 87.07 |88.67| 88.67 {88.33|79.48| 88.50 |84.90(82.99 87.36
1% Silicon (SL) 87.50 |186.50| 87.57 {84.23|87.67 | 86.36 |86.57|81.10| 85.97
2000 ppm (B) + 250 ppm (Zn) 87.65|85.67 | 89.57 |86.93|88.64 | 86.33 |87.83|82.55| 82.96
2000 ppm (B) + 1% (SL) 91.3387.00| 88.58 {86.31|87.47| 85.83 |85.10(85.83| 82.17
250 ppm (Zn) + 1% (SL) 89.83 186.93| 86.08 {88.65|87.76| 85.43 |87.74|83.51 | 87.36
2000 ppm (B) + 250 ppm (Zn) + 1% (SL)| 89.18|88.33| 86.93 |88.88|89.00| 89.26 |85.25|85.13| 88.74

LSD at 5% level (A x B) 7.58 4.85 7.50

With respect to fruit set percentage data in Table (3) revealed that, statistical analysis indicated significant
differences for the interaction of irrigation levels and micronutrient treatments. The highest values
achieved by 2000 ppm (B) x 100% irrigation level (91.25, 91.54%), respectively in the first and second
seasons, and by 2000 ppm (B) + 250 ppm (Zn) + 1% (SL) x 100% irrigation level (88.74%) in the third
season compared with the control and other treatments.

Fruit retention (%)
Table (4): Mean values of the interaction of irrigation levels and micronutrient treatments on fruit
retention percentage of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) Season 2017 Season 2018 Season 2019
Treatments 25% | 50% | 100% | 25% | 50% |100% | 25% | 50% | 100%
Control 66.67|58.33| 65.00 |65.28|88.61| 75.28 |60.48|70.07 | 53.40
2000 ppm (B) 95.87|79.00| 84.73 |91.25|86.83| 89.33 | 72.81|79.52 | 78.58
250 ppm (Zn) 88.87|79.83|91.83 |91.00|74.62| 86.59 |90.17|72.62 | 79.50
1% Silicon (SL) 76.00|82.67|72.27 |66.87|77.52| 86.09 |70.22|77.67 | 86.79
2000 ppm (B) + 250 ppm (Zn) 89.90{90.67 | 66.60 |69.53|86.00| 87.33 | 79.67|91.61 | 73.97
2000 ppm (B) + 1% (SL) 67.67|79.07|87.22 |78.20|93.33| 86.99 |72.92|85.12| 89.17
250 ppm (Zn) + 1% (SL) 69.67|94.47|79.22 |191.22|87.79| 86.48 | 75.49|78.67 | 87.05
2000 ppm (B) + 250 ppm (Zn) + 1% (SL)|83.33|91.00| 78.05 |83.20|93.57 | 93.43 | 82.56|82.00| 75.33

LSD at 5% level (A x B) 7.74 7.48 12.73

As for the fruit retention percentage data in Table (4) preformed that, statistical analysis indicated
insignificant differences for the interaction of irrigation levels and micronutrient treatments. The highest
value achieved by the 2000 ppm (B) x 25% irrigation level (95.87%) in the first season, 2000 ppm (B) +
250 ppm (Zn) + 1% (SL) x 50% irrigation level (93.57%) in the second season and by 2000 ppm (B) +
250 ppm (Zn) x 50% irrigation level (91.61%) in the third season compared to the control and other
treatments.
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Bunch weight (Kg)
Table (5): Mean values of the interaction of irrigation levels and micronutrient treatments on bunch
weight (Kg) of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) Season 2017 Season 2018 Season 2019
Treatments 25% |50% | 100% | 25% | 50%0 | 100% | 25% | 50% | 100%
Control 6.31|4.63| 6.31 |455|5.88| 5.55 |5.04|4.70 | 5.37

2000 ppm (B) 6.61|5.68| 5.06 |6.44|6.29| 6.69 |5.74|5.52| 6.03

250 ppm (Zn) 5.66 |5.93 | 5.76 |5.98|7.23| 6.74 |6.62|591| 6.16

1% Silicon (SL) 594|503 | 473 |7.20|7.11| 6.43 |5.10|5.50| 6.77

2000 ppm (B) + 250 ppm (Zn) 5.86|5.24 | 5.72 |5.68|6.45| 5.40 |4.97 |5.69| 6.33
2000 ppm (B) + 1% (SL) 5.60|6.72| 5.58 |7.82|6.97| 6.43 |5.43|5.95| 7.21
250 ppm (Zn) + 1% (SL) 6.195.49| 4.48 |5.86|6.03| 5.57 (4.89|6.13| 7.48
2000 ppm (B) + 250 ppm (Zn) + 1% (SL) | 6.84 |5.36 | 6.04 |6.95|7.60| 6.93 |6.75|6.12 | 8.36

LSD at 5% level (A x B) 0.92 1.15 1.24

As related to the bunch weight (Kg) data in Table (5) showed that, statistical analysis indicated
significant differences for the interaction of irrigation levels and micronutrient treatments. The highest
values were achieved by 2000 ppm (B) + 250 ppm (Zn) + 1% (SL) x 25% irrigation level (6.84 Kg) in
the first season, 2000 ppm (B) + 1% (SL) x 25% irrigation level (7.82 Kg) in the second season and by
2000 ppm (B) + 250 ppm (Zn) + 1% (SL) x 100% irrigation level (7.08 Kg) in the third season compared
to the control and other treatments.

Yield/palm (Kg/ Palm)
Table (6): Mean values of the interaction of irrigation levels and micronutrient treatments on Yield/palm
(Kg/ Palm) of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) season 2017 Season 2018 Season 2019
Treatments 25% | 50% |100% | 25% | 50% | 100%| 25% | 50% | 100%
Control 42.78141.60|41.94 |37.80|51.10| 48.50 | 30.83|33.72| 42.05
2000 ppm (B) 62.83|62.33 | 48.33 | 44.21|57.30| 57.80 |47.05|49.00 | 60.33
250 ppm (Zn) 49.50|61.00 | 58.83 [47.00|52.70| 52.70 |43.33|41.00| 57.50
1% Silicon (SL) 47.67|55.33|39.33 |42.80|51.80| 58.20 | 38.50{43.17 | 59.67
2000 ppm (B) + 250 ppm (Zn) 49.00|48.67 | 44.00 |62.50|58.80 | 54.00 [49.67|53.83| 57.00
2000 ppm (B) + 1% (SL) 61.67|48.33|57.17 |49.50|52.80| 53.50 | 43.83]49.17| 58.00
250 ppm (Zn) + 1% (SL) 47.17145.00 | 46.50 |64.50|60.30 | 56.20 |47.00|44.83 | 52.83
2000 ppm (B) + 250 ppm (Zn) + 1% (SL) [63.50{64.50| 54.00 |65.80|57.20| 62.50 |52.67|54.83| 58.17

LSD at 5% level (A x B) 4.94 5.77 8.74

Concerning the Yield/palm (Kg/ Palm) data in Table (6) preformed that, statistical analysis indicated
significant differences for the interaction of irrigation levels and micronutrient treatments. The highest
values achieved by 2000 ppm (B) + 250 ppm (Zn) + 1% (SL) treatment x 50% irrigation level (64.50 Kg/
Palm) in the first season, 2000 ppm (B) + 250 ppm (Zn) + 1% (SL) x 25% irrigation level (65.80 Kg/
Palm) in the second season and by2000 ppm (B) + 250 ppm (Zn) + 1% (SL) treatment x 100% irrigation
level (58.17 Kg/ Palm) in the third season compared to the control and other treatments.

These data are in harmony with those reported by El Sabagh (2012) and Omar et al. (2015) found that
spraying date palm bunches with boron significantly increased fruit set and fruit yield of some date palm
cultivars.

25



Journal of Sohag Agriscience (JSAS) https://jsasj.journals.ekb.eg ’

Also, El-assar and El-sehrawy (2011) indicated that spraying B and Zn treatments significantly improved
the yield of Zaghloul date palms. Besides, Sarrwy et al. (2012) found that Boric acid significantly rising
fruit retention and bunch weight of date palm cv. Amhat. On the other hand, similar results were reported
by Rahnama et al. (2012) showed that there was not significant effect of irrigation treatments on fruit set
and yield of Barhee date palms, but fertilization treatments had significant effects. The interaction effects
were significant on all characteristics. In addition, AL-Qurashi et al. (2016) revealed that increasing the

water regime increased yield per Barhee date palms.

fruit quality characteristics
Fruit weight (g)

Table (7): Mean values of the interaction of irrigation levels and micronutrient treatments on fruit weight
(9) of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) Season 2017 Season 2018 Season 2019
Treatments 25% | 50% | 100% | 25% | 50% | 100% | 25% | 50% | 100%
Control 191.33 | 190.33 | 182.33 | 168.98 | 163.31 | 233.40 | 173.86 | 108.86 | 130.53
2000 ppm (B) 233.61 | 235.78 | 275.08 | 229.50 | 226.47 | 282.03 | 240.34 | 229.37 | 281.33
250 ppm (Zn) 245.95 | 199.67 | 239.63 | 237.34 | 231.81 | 251.91 | 238.47 | 250.33 | 275.70
1% Silicon (SL) 259.18 | 217.65 | 247.99 | 233.86 | 213.70 | 303.63 | 239.43 | 233.63 | 264.33
2000 ppm (B) + 250 ppm (Zn) 255.80 | 237.10 | 258.92 | 219.46 | 228.91 | 252.15 | 209.67 | 246.87 | 290.57
2000 ppm (B) + 1% (SL) 242.27 | 247.50 | 264.60 | 214.55 | 234.79 | 265.00 | 227.00 | 224.87 | 287.50
250 ppm (Zn) + 1% (SL) 260.17 | 234.03 | 273.63 | 242.99 | 236.79 | 273.39 | 240.57 | 245.53 | 290.30
2000 ppm (B) + 250 ppm (Zn) + 1% (SL) | 266.28 | 238.39 | 369.77 | 260.59 | 234.03 | 304.98 | 260.10 | 253.70 | 295.73

LSD at 5% level (A x B) 13.21 23.33 15.80

In regard to the fruit weight (g) data in Table (7) showed that, statistical analysis indicated
significant differences for the interaction of irrigation levels and micronutrient treatments. The highest
values achieved by 2000 ppm (B) + 250 ppm (Zn) + 1% (SL) treatment x 25% irrigation level (369.77,
304.98 and 295.73 g) in the three seasons, respectively compared to the control and other treatments.

Pulp weight (g)

Table (8): Mean values of the interaction of irrigation levels and micronutrient treatments on pulp weight
(9) of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) Season 2017 Season 2018 Season 2019
Treatments 25% | 50% | 100% | 25% | 50% | 100% | 25% | 50% | 100%
Control 138.63 | 149.33 | 231.46 | 130.23 | 128.09 | 130.23 | 132.16 | 88.00 | 100.50
2000 ppm (B) 173.14 | 203.09 | 196.70 | 168.03 | 165.94 | 203.11 | 200.57 | 197.03 | 209.97
250 ppm (Zn) 182.59 | 200.12 | 199.28 | 170.66 | 158.53 | 172.01 | 200.90 | 213.33 | 191.03
1% Silicon (SL) 191.67 | 203.75 | 196.33 | 176.88 | 172.94 | 175.98 | 206.70 | 198.33 | 251.07
2000 ppm (B) + 250 ppm (Zn) 196.97 | 199.04 | 231.83 | 159.44 | 172.32 | 183.47 | 171.77 | 206.67 | 201.33
2000 ppm (B) + 1% (SL) 186.94 | 174.27 | 203.33 | 170.14 | 174.49 | 203.82 | 189.60 | 184.87 | 242.33
250 ppm (Zn) + 1% (SL) 196.89 | 203.76 | 305.09 | 184.95 | 177.19 | 205.36 | 205.20 | 209.63 | 204.40
2000 ppm (B) + 250 ppm (Zn) + 1% (SL) | 194.93 | 219.20 | 231.46 | 195.07 | 184.02 | 226.58 | 230.50 | 204.03 | 248.93

LSD at 5% level (A x B) 8.01 14.32 18.62

In terms of the pulp weight (g) data in Table (8) revealed that, the interaction (irrigation levels x
micronutrient treatments) was significant in the three seasons. The irrigation level at 100% x 2000 ppm
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(B) + 250 ppm (Zn) + 1% (SL) treatment was generally superior to all treatments and gave the highest
significant values (231.46 and 226.58 g.) in the first and second seasons, except in the third season the
irrigation level at 100% x 1% Silicon (SL) treatment gave the highest significant values (251.07 g.)
compared to the control and other treatments.

Pulp/fruit weight ratio
Table (9): Mean values of the interaction of irrigation levels and micronutrient treatments on pulp/fruit
weight ratio of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) Season 2017 Season 2018 Season 2019

Treatments 25% | 50% |100% | 25% | 50% |100% | 25% | 50% |100%
Control 0.72 | 0.78 | 0.85 | 0.77 | 0.78 | 0.42 | 0.76 | 0.80 | 0.77
2000 ppm (B) 0.74 | 0.86 | 0.84 | 0.73 | 0.73 | 0.72 | 0.83 | 0.85 | 0.74
250 ppm (Zn) 074 1 091 | 082|071 | 079 | 073 | 0.84 | 0.85 | 0.69
1% Silicon (SL) 0.73 1 085 | 082 | 074 | 073 | 0.74 | 0.86 | 0.84 | 0.95
2000 ppm (B) + 250 ppm (Zn) 0.77 | 083 | 0.75 | 0.72 | 0.75 | 0.72 | 0.81 | 0.83 | 0.69
2000 ppm (B) + 1% (SL) 0.77 | 0.88 | 0.87 | 0.79 | 0.74 | 0.76 | 0.83 | 0.82 | 0.84
250 ppm (Zn) + 1% (SL) 0.75 | 087 | 0.74 | 0.76 | 0.74 | 0.76 | 0.85 | 0.85 | 0.70
2000 ppm(B) + 250 ppm(Zn)+1% (SL) | 0.76 | 0.87 | 0.80 | 0.75 | 0.74 | 0.69 | 0.88 | 0.80 | 0.84

LSD at 5% level (A x B) 2.95 5.52 7.12

As related to the pulp/fruit weight percentage data in Table (9) illustrated that, the interaction
(irrigation levels x micronutrient treatments) was significant in the three seasons. The best treatments
belonged to 250 ppm (Zn) x 25% irrigation levels (0.91and 0.79%) in the first and second seasons,
respectively and 1% Silicon (SL) x 100% irrigation levels in the third season (0.95%) compared to the
control and other treatments.

This finding is in line with that reported by Merwad et al. (2014) found that the higher physical
fruit parameters were obtained by spraying Hayany date palm with Zn chelate.

Total soluble solids percentage (TSS %)
Table (10): Mean values of the interaction of irrigation levels and micronutrient treatments on total
soluble solids percentage (TSS %) of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) Season 2017 Season 2018 Season 2019
Treatments 25% | 50% [100% | 25% | 50% |100% | 25% | 50%0 | 100%
Control 12.33|13.00| 13.00 {15.01|16.34| 16.01 {16.90|13.57| 13.57
2000 ppm (B) 19.53|20.20| 20.00 {18.70|17.80| 19.53 {19.40|20.07| 18.43
250 ppm (Zn) 18.60(20.13|19.77 {18.03{18.50| 16.10 | 20.00|20.80| 18.07
1% Silicon (SL) 18.40|19.63|14.33 {18.50({17.00| 16.50 |19.35|19.67| 19.00
2000 ppm (B)+250 ppm (Zn) 18.37|19.93| 15.33 {15.67(19.83| 19.07 | 20.25|20.30| 18.90
2000 ppm (B) + 1% (SL) 20.23(18.87|19.53 |20.37|18.63| 15.87 {17.63|17.27| 18.33
250 ppm (Zn) + 1% (SL) 15.20|20.07| 13.60 {16.83|18.77| 17.67 {17.00|17.93| 18.83
2000 ppm (B) + 250 ppm (Zn) + 1% (SL) |19.83|19.70| 18.47 |18.27|17.83| 18.33|20.70|19.93| 20.17

LSD at 5% level (A) (B) (A x B) 0.84 1.46 0.71

As for the total soluble solids percentage data in table (10) preformed that, statistical analysis
indicated significant differences for the interaction of micronutrient treatments X irrigation levels. The
highest values in the three seasons were always recorded for 2000 ppm (B) + 1% (SL) treatment X
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25% irrigation level (20.23 and 20.37%) in the first and second season, respectively and 250 ppm (Zn)
treatment x 50% irrigation level (20.80%) in the third season compared to the control and most
treatments.

Total sugars (%)
Table (11): Mean values of the interaction of irrigation levels and micronutrient treatments on total sugars
percentage of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) season 2017 Season 2018 Season 2019
Treatments 25% | 50% | 100% | 25% | 50% [100% | 25% | 50% |100%
Control 9.99 19.92 | 9.92 | 8.00 |11.04| 8.70 | 8.49 | 10.7 | 6.41
2000 ppm (B) 10.47|13.10| 9.17 |11.33{14.67|10.50 |11.27|15.03| 10.47
250 ppm (Zn) 13.03| 7.07 | 8.37 [17.33(14.33|11.10|11.80|10.57| 9.53
1% Silicon (SL) 11.40|10.57| 9.80 [11.83| 9.67 | 10.32 |14.55|12.47|11.37
2000 ppm (B) + 250 ppm (Zn) 13.00|12.00| 11.07 {13.33{12.40| 12.57 |12.65|13.33| 12.43
2000 ppm (B) + 1% (SL) 9.47 | 9.27 | 11.7310.71|13.00| 10.33 {11.23|11.80| 15.62
250 ppm (Zn) + 1% (SL) 12.10| 9.27 | 10.13 {10.20| 9.87 | 10.03 |12.27|12.50| 11.30
2000 ppm (B) + 250 ppm (Zn) + 1% (SL) |11.70{11.13| 10.57 |11.40|11.87| 11.53 |13.10|13.80| 15.65

LSD at 5% level (A x B) 1.82 3.02 2.58

With respect to the total sugars percentage data in table (10) revealed that, statistical analysis
indicated significant differences for the interaction of micronutrient treatments X irrigation levels. The
highest values in the three seasons were always recorded for 2000 ppm (B) treatment
X 50%irrigation level (13.10 and 14.67%) in the first and second season, respectively and 2000 ppm
(B) + 250 ppm (Zn) + 1% (SL) treatment x 100% irrigation level (15.65%) in the third season with
insignificant  differences between 2000 ppm (B) + 250 ppm (Zn) + 1% (SL)
treatment x 100% irrigation level and 2000 ppm (B) + 1% (SL) treatment X 100% irrigation level
compared to the control and most treatments.

Reducing sugars (%)
Table (12): Mean values of the interaction of irrigation levels and micronutrient treatments on reducing
sugars percentage of date palm cv. Seewy during 2017, 2018 and 2019 seasons.

vels (A) Season 2017 Season 2018 Season 2019

Treatments 25% | 50% | 100% | 25% | 50% | 100% | 25% | 50% | 100%

Control 552|252 | 245 | 434|461 | 434 |552|552| 3.19

2000 ppm (B) 6.40 | 6.87 | 3.63 |8.80 | 7.50 | 5.63 | 5.60 | 547 | 4.97

250 ppm (Zn) 6.70 | 3.50 | 3.73 | 9.27 | 3.60 | 4.97 | 6.00 | 5.80 | 6.33

1% Silicon (SL) 6.80 | 3.97 | 5.80 | 590|577 | 890 |5.80|593| 5.17

2000 ppm (B) + 250 ppm (Zn) 6.40 | 7.07 | 5.57 | 6.80 | 6.67 | 7.47 | 6.75|6.13 | 6.37

2000 ppm (B) + 1% (SL) 5.57 | 4.10| 393 | 7.47 |5.60| 843 | 523|6.93| 4.45

250 ppm (Zn) + 1% (SL) 6.30 | 457 | 520 | 6.63 |7.23| 7.30 | 6.23 | 543 | 5.93

2000 ppm(B) + 250 ppm(Zn)+1% (SL) | 6.73 | 5.33 | 7.17 | 6.37 | 8.03 | 8.63 | 6.17|8.13 | 6.45

LSD at 5% level (A x B) 0.89 1.64 1.46
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In regard to the reducing sugars percentage data in table (12) showed that, statistical analysis indicated
significant differences for the interaction of micronutrient treatments X irrigation levels. The highest
values in the three seasons were always recorded for 2000 ppm (B) + 250 ppm (Zn) + 1% (SL) treatment
X 25% irrigation level (6.73%) with in significant differences between 2000 ppm (B) + 250 ppm (Zn)
+ 1% (SL) treatment x 25% irrigation level and 100% irrigation level in the first season, 2000 ppm
(B) + 250 ppm (Zn) + 1% (SL) treatment x 50% irrigation level (8.13%) in the third season and 1%
Silicon (SL) treatment X 100% irrigation level in the second season compared to the control and other
treatments. These results are in consistent with those reported by Harhash and Abdel-Nasser (2010)
indicated that fruit quality characteristics were significantly improved with spraying date palm bunches
with boron solution. Also, ElI Sabagh (2012) and Omar et al. (2015) found that Inflorescence boron
spraying significantly increased fruit quality of some date palm cultivars. In addition, Akl et al. (2017)
revealed that the best result with regard to fruit quality of Zaghloul date palms was obtained by spraying a
mixture of silicon and nutrients. On the other hand, similar results were proved by Sadik et al. (2018)
concluded that the quality parameters except the total soluble solid content of the date palm fruits were
highest under the applied irrigation water levels 100% treatment (control). Finally, spraying date palm by
micro nutrients had important role in fruit set, fruit retention and development and cause efficient yield
and quality improvement (Moghimi, 2007 and Westover and Kamas, 2009). Many trails to supply boron
to fruits have been confirmed that boron plays an important role for increasing pollen grains germination,
pollen tube elongation, consequently, fruit set % and total yield, cell division, biosynthesis and
translocation of sugars water and nutrient uptake (Khayyat et al., 2007 and Ahmad et al., 2009).
Generally, date fruit production is negatively affected by lack of an adequate level of irrigation water.
Applied irrigation methods have a large effect on date palm water requirements (Al-Almoud, 2010). Use
of different mixed and single micronutrients like, zinc sulphate, ferrous sulphate, copper sulphate,
magnesium sulphate, manganese sulphate, boric acid are known to play crucial role in growth, yield and
quality of fruits (Alloway, 2008, Kumawat et al., 2012 and Rakshit et al., 2013). Therefore, nourish effect
of macro and micro elements and adequate level of irrigation water had important role in fruit set,
retention development and lead to increasing yield and improving fruit quality.

REFERENCES

Ahmad, W., Niaz, A., Kanwal, S. and Rahmatullah, A.  Association of Official Agricultural Chemists (1995).
(2009): Role of boron in plant growth. A Review Official Methods of Analysis 14th Ed. Benjamin
Journal Agric. Res., 47(3): 329-338. Franklin Station, Washington, D.C.U.S.A. pp 490 —

Akl, A., Ahmed, F. and Salama, M. (2017): Effect of 510.
spraying silicon and some nutrients on growth, palm  Ayers, R. S. and Westcot, D. W. (1994): Water Quality

nutritional status, yield and fruit quality of for Agriculture, Irrigation and Drainage Paper No
“Zaghloul” date palms. II. Effect of spraying silicon 29, FAO, Rome, Italy.
and some nutrients on yield and fruit quality of Bazza, M. (2008): Irrigated date palm production in the
“Zaghloul” date palms. Journal of productivity and Near East. In Proceedings of Workshop on Irrigation
development. of Date Palm and Associated Crops, in collaboration
Al-Almoud, A. I. (2010): Subsurface drip irrigation for with the Faculty of Agriculture, Damascus
date palm trees to conserve water. Acta University, Damascus, Syrian Arab Republic, 27-30
Horticulturae, 882:103-14. May 2007, FAO/RNE, pp 1-15.
Alloway, B. J. (2008): Zinc in soils and crop nutrition.  Camacho-Cristébal J. J., Rexach J. and Fontes, A. G.
International Zinc Association Brussel, Belgium. (2008): Boron in plants: deficiency and toxicity. J.,
AL-Qurashi, A. D., Ismail, S. M. and Awad, M. A. Integr Plant Biol., 50:1247-1255.
(2016): Effect of water regimes and palm coefficient Chao, C. T. and Krueger, R. R. (2007): The date palm
on growth parameters, date yield and irrigation water (Phoenix dactylifera L.): overview of biology, uses,
use of tissue culture-regenerated ‘barhee’ date palms and cultivation. HortScience, 42(5):1077-1082.
grown in a newly established orchard. Irrig. and Duncan, D.B. (1958): Multiple range and Multiple F
Drain., 65: 491-501. test. Biometrics, 11: 1-42.

29


https://www.semanticscholar.org/author/A.-Akl/46646582
https://www.semanticscholar.org/author/A.-Akl/46646582
https://www.semanticscholar.org/author/M.-Salama/145059432

Journal of Sohag Agriscience (JSAS)

https://jsasj.journals.ekb.eg

El sabagh, A. S. (2012): Effect of bunches spraying with
some and micro-nutrients on fruit retention and
physical characteristics of “Deglet Nour” date palm
cultivar durng Kimiri stage. Res., J., of Agric., and
Bio. Sci., 8(2):138-146.

El-assar A. M. and El-sehrawy, O. A. M. (2011):
Influence of nutrients spray application on the yield
and fruit quality of "Zaghloul" date palm cultivar. J.
Agric. and Env. Sci. Dam. Univ., Egypt, 10(3): 1-13.

El-Juhany, L. I. (2010): Degradation of date palm trees
and date production in Arab countries: causes and
potential rehabilitation. Australian J Basic Appl. Sci,
4(8): 3998-4010.

FAO [Food and Agriculture Organization] (2013): Food
and Agriculture Organization statistical database
(FAOSTAT). Retrieved from http://faostat3.fao.
org/At 23/6/2015.

Harhash, M. M. and Abdel-Nasser, G. (2010):
Improving of fruit set, yield and fruit quality of
“Khalas” tissue culture derived date palm through
bunches spraying with potassium and/or boron.
Australian Journal of Basic and Applied Sciences,
4(9): 4164-4172.

Khayyat, M., Tafazoli, E., Eshghi, S. and Rajaee, S.
(2007): Effect of nitrogen, boron, potassium and zinc
sprays on yield and fruit quality of date palm.
American-Eurasian J. Agric. & Environ. Sci.,
2(3):289-296.

Klute, A. (1986): Methods of soil analysis, Part (1).
Physical and Mineralogical Methods-Agronomy
monograph No. 9 (2nd Edition). ASA and SSSA,
Madison, WI, USA: 635 — 660.

Liang, Y., Sun, W., Zhu, Y. G. and Christie, P. (2007):
Mechanisms of silicon-mediated alleviation of
abiotic stresses in higher plants: A review.
Environmental Pollution, 147: 422-428.

Marzouk, H. A. (2011): Soil fertilization study on
“Zaghloul” date palm grown in calcareous Soil and
irrigated with drainage water. American-Eurasian J.
Agric. & Environ. Sci., 10(5):728-736.

Mengel, K., Kosegarten, H., Kirkby, E. A. and Appel, T.
(2001): Principles of plant nutrition. Springer, New
York.

Merwad, M. A, Eisa R. A., Ashour, N. E. and Saleh, M.
M. S. ( 2014): Foliar spray of some growth
regulators and nutrient elements for improving yield
and fruit quality of “Hayany” date palm. Middle
East Journal of Agriculture Research, 3(4): 751-756.

Moghimi, A. H. (2007): Effects of micronutrients on
quality and quantity of yield date palm cv. Berhi in
Hormozgan. The Fourth Symposium on Date palm in
Saudi Arabia (Challenges of Processing, Marketing,
and Pests Control), Date Palm Research Center,
King Faisal University, Al-Hassa. 5-8 May,
Abstracts Book, pp: 83.

30

Omar, A. K., Ahmed, M. A. and Al-Obeed, R. S.
(2015): Improving fruit set, yield and fruit quality of
date palm (Phoenix dactylifera, L.) cv. Mnifi through
bunch spraying with boron and zinc. Journal of
Testing and Evaluation, 43(4):717-722.

Page, A. L., Miller, R. H. and Keeney, D. R. (1982):
Methods of soil analysis, part 2. Chemical and
microbiological properties. Amer. Soc. of Agron,
Madison, Wisconsin, USA.

Rahnama, A. A., Abdol, M. A. and Mohebi, H. (2012):
Study of the different irrigation and fertilization
levels effects on fruit set and yield of tissue cultured
Barhee date palms. Intl J Agri Crop Sci., 4
(22):1666-1671.

Rakshit, A. S. Pal, Rai, S., Rai, A., Bhowmick, M. K.
and Singh, H. B. (2013): Micronutrient seed
priming: A potential, tool in integrated nutrient
management. Satsa Mukkhapatra (Annual Technical
Issue), 17: 77-89.

Sadik, A., Abd El-Aziz, A., El-Kerdany, A. (2018):
Irrigation water management of date palm under El-
Baharia oasis conditions. Egypt. J. Soil Sci., 58(1):
27 — 43,

Sarrwy, S. M. A,, Gadalla, E. G. and Mostafa, E. A. M.
(2012): Effect of calcium nitrate and boric acid
sprays on fruit set, yield and fruit quality of cv.
Amhat date palm. World Journal of Agricultural
Sciences, 8(5): 506-515.

Snedecor, G.W. and Chochran, W.G. (1989): Statistical
Methods. 6th ed., lowa State Univ., press Ames,
lowa, USA. pp: 953.

Westover, F. and Kamas, J. (2009): Investigation of
spray timing of boron and effects of micro-nutrient
sprays on yields of “Blanc du Bois” wine grapes.
Proceedings of the Texas viticulture and Enology
Research Symposium. June 2-3, Granbury, Texas.



Journal of Sohag Agriscience (JSAS)

https://jsasj.journals.ekb.eg ‘

31

JMUIJUM\J@JS\C}AM&QMJ#U

=l paidlal)

ldes 103 ¢ 2019 52018 52017 awlse JDa
i dle ) Ay 53 (g ) all (g sl e L) Jia ildaly
& Ososdl die gomall pualially ypedll Laguilly )l alks
i3l ¢ el e da 2000 Y gl (e 3 pa
Osladl (B e 1000 Jarey il Gy S B ea G
Legia SV 7T damay psandisal) Gl 3 )50 (G Sl
sbie (3o ol s A5 Cand GAEN o) gl JalAIl o jiay
s e e Aly Aliall Zaudl e 74100 5 50 5 25 i
Al e (0 0 Sl gl i) &5 Sbaall Al e ) il
85 s Al Cppeend ) Al )l 038 Caagd 5 aSll Al ye s
ALl OMlae bt OIS g gl) ALl JAS Calia L
Jpand) Gruad & el Ylad 50l Cliginay 5 sall
Olaill S8 a8 e gaias &5 oJ g il dlalaay 43 )lie 335l
dsane (paS) Abbisall (s il 2 4@l Ll
il Sl 5 AN il Sl Al lall o gl ((paS)Alas)
250 + (0s05) sl (B e 2000 Alalrall 2ic 4l 334
Gl e s (sl 7T+ (D) ol (B e
Qlll s el s Qlall )5 al el Gaiad ol lain )l
Osdlall (8 ¢ 3 2000 Aelaall Gk o JASN 54 G55/
(Sl 21 4 (b)) oslad) & e 5 250 + (Usos)
sda a8 Aiall Aadl e 7100 5 25 (5 5 siee 00 IS
+ (0s0) Ol G e 2000 Aalae Gukd ol Al
bl a3y (OsSabe) 71+ (i) Osalal) B e 5x 250
100 550 525) s M i sivne gaan a5 a8l Al ja (A
sagall e i i) 8 ae A iy (Agliall dadl (g 7
) Slsina s ¢ 5 paSll Al ja ¢ sanl ) CSL ¢ &l )



