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Abstract
The current investigation has been conducted during 2017 and 2018 experimental seasons on 18

years old of Barhee date palms cultivar produced via tissue culture received three sprays of four
plant extracts namely moringa, garlic and onion oils as well as the extract of green tea. Each plant
extract was used at each at 0.05 to 0.2%. The effect of these plant extracts has been shown on all
aspects of all the growth and nutritional status of palms. Plant extracts were sprayed three times, at
the first week of March, just after fruit setting (middle of April) and one month later (middle of
May). The studied treatments had an announced promotion on all studied growth aspects and palm
nutritional status relative to the control treatment (water spray only). Garlic oil was the best
treatment in enhancing all studied growth aspects and nutritional status of palms under study. Plant
extracts could be arranged ascending in its effects as follows: green tea extract, oils of moringa,
onion and garlic, and the promotion were observed among the higher two concentrations of each
plant extract. Importantly, stimulation on these characteristics were observed among the higher two
concentrations of each plant extracts at 0.1 and 0.2%. In conclusion, for promoting some growth
aspects and palm nutritional status of Barhee date palms, it is suggested to spray garlic oil at 0.1%
three times (first week of March, just after fruit setting (middle of April) and one month later
(middle of May).
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Introduction

Using plant extracts especially oils is the encourage the need for further studies towards
alternative for improving the date palms their positive effect on fruiting of various
growth and production as well as enhancing fruits crops (Srimal, 1997 and Martos et al.,
fruit quality and marketing. The higher 2007). Previous studies showed that treating
content of plant extracts from nutrients, amino Zag_hloul date palms (Refaai, 2014), citrus
acids, vitamins, antioxidants, plant pigments, (Cairney, 1995), Anna Apple (Mohamed, et
phenolic compounds and volatile oils al., 2014), wonderful pomegranates (Ahmed

and Gad El- Kareem, 2014), Barhee date
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El-Rahman, 2015, Ahmed and Habasy-
Randa, 2017). The aim of this study is
examining the effect of four plant extracts
namely green tea extracts as well as oils of
moringa, garlic and onion on vegetative
growth characteristics and leaf chemical
composition of Barhee date palms growing
under Aswan climatic conditions.

Materials and Methods

This study was carried out during the two
successive seasons of 2017 and 2018 on 39
palms of Barhee -cultivars,18 years old
derived from tissue culture to achieve the goal
of this study. The chosen palms were grown
in Kom Ombo district Aswan Governorate.

The palms were healthy and in the same
growth vigour and were planted at 7.0x7.0
meters apart in silty clay soil with a water
table depth not less than 2 meters. All
common horticulture practices were done
except those treated with plant extracts and
oils under study. Palms were pollinated
artificially using hand pollination after two
days of female spath cracking and the number
of spaths was adjusted to 10 spath /palm. The
palms were irrigated by using Nile water
through Flood irrigation system. Soil analysis
was carried out using the procedures outlined
according to Black et al., 1965.

Table (1): Mechanical, physical and chemical analysis of the tested orchard soil

Constituents Values
Particle size distribution

Sand % 9.75
Silt % 58.50
Clay % 31.75
Texture grade Silty clay
pH (1: 2.5 extract) 7.88
E.C. (1: 2.5 extract) (mmhos / 1cm/ 25°C) 0.93
OM. % 1.98
CaCO3 % 1.11
Macronutrients values

Total N % 0.12
P (Olsen methods, ppm) 22.0
K (ammonium acetate, ppm) 410.0
Mg (ppm) 81.0
S (ppm) 5.8
EDTA extractable micronutrients (ppm)

Zn 2.05
Fe 10.10
Mn 9.88

The experiment included the following thirteen
treatments:
1- Control (spraying with distil water.

2- Spraying moringa oil at 0.05 % (0.5 ml/ L).
3- Spraying moringa oil at 0.1 % (1.0 ml/ L).
4- Spraying moringa oil at 0.2 % (2.0 mi/ L).
5- Spraying garlic oil at 0.05 % (0.5 ml/ L).
6- Spraying garlic oil at 0.1 % (1.0 ml/ L).

7- Spraying garlic oil at 0.2 % (2.0 ml/ L).

8- Spraying onion oil at 0.05 % (0.5 ml/ L).
9- Spraying onion oil at 0.1 % (1.0 ml/ L).
10- Spraying onion oil at 0.2 % (2.0 ml/ L).

11- Spraying green tea extract at 0.05 % (0.5
g/ L).

12- Spraying green tea extract at 0.1 % (1.0
g/ L).

13- Spraying green tea extract at 0.2 % (2.0
g/ L). Each experiment was replicated
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three times one Barhee palm per each.
Spraying was done three times (before
hand pollination, just after fruits setting
and at one month later). Triton B as
wetting agent was added at 0.05 to all

solutions of plant extracts. The analysis
of green tea extract as well as oils of
moringa, garlic and onion are given in
Tables (2, 3, 4, 5).

Table (2): Chemical analysis of green tea extract (according to Lee et al., 2015).

Constituent values
Total carbohydrate 1109
Total fats 0449
Flavonoids 0.3¢g
Tannins 299
Flour 20.0 mg
N 1.19¢
P 0.24¢g
K 109
Magnesium 059
Zinc 41.0mg
Fe 51.0 mg
Mn 60.0 mg
Coneshin 0.7¢
Thiamine 110.0 mg
Vitamin A 90.0 mg
Vitamin B 74.1 mg
Vitamin C 120.0 mg
Coffeic acid 315.0 mg
Table (3): Chemical composition of moringa oil (Moringa oleifera). (Mnayer et al., 2014)
Constituent Values
1- Vitamins (mg/ 100 g F.W.)
Beta-carotene 1500.0
E 500.0
A 900.0
B: 902.0
B> 7.1
C 180.0
K 250.0
2- Minerals (mg/ 100 g F.W.)
Ca 900.0
K 500.0
N 900.0
P 130.0
Mg 199.0
3-Amino acids (mg/ 100 g F.W.)
Phenylalanine 83.9
Lysine 75.0
Leucine 89.9
Threonine 65.0
Isoleucine 66.0
Arginine 66.0
Cysteine 28.0
Methionine 36.0
Tryptophan 33.0
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Table (4): Chemical composition of onion oil (Mnayer et al., 2014)

Constituent values
1- Propenyl propyl disulfide a 7.26
Methyl propyl trisulfide 5.20
Menthone 0.34
Dimethyl tetrasulfide 0.15
Dipropyl trisulfide 17.10
Eugenol 3.07
2- Methyl -3, 4-dithiaheptane 6.48
Dipropyte trasulfide 0.55
Dipropyl disulfide 30.92
Allyl propyl sulfide 0.42
Dimethyl trisulfide 0.30
Table (5): Chemical composition of garlic oil (according to Mnayer et al., 2014).
Constituent Values
(mg/ 100 g D.W.)
Dipropyl disulfide 0.25
Diallyl disulfide 37.90
Dimethyl trisulfide 0.33
Dimethyl thiophene 0.08
Allyl methyl disulfide 3.69
Methy!l propyl disulfide 0.25
Methyl 1- propenyl disulfide a 0.46
Allyl propyl sulfide 0.09
Bis-)1- propenyl) — sulfide a 0.08
Diallyl sulfide 6.59
Dimethyl disulfide 0.15
Allyl methyl teterosulfide 1.07
Allyl propyl trisulfide 0.23
Dially trisulfide 28.06
Eugenal 0.23

Randomized complete block design (RCBD)
was adopted which the experiment included
thirteen treatments and each treatment was
replicated three times, one palm per each.
During both seasons of study, the following
measurements were recorded:
1-Vegetative growth characteristics namely
leaflet length and width, number of

leaflets /leaf, average width and length of
leaf, leaflet area was determined using
(Ahmed and Morsy, 1999) and then leaf
area, number of spines per leaf as well as
spine length were calculated.

Equation: leaflet area (W x L) x 0.67 +
10.29 in which W and L are the maximum
width and length of leaflet. Then leaf area
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(cm)? was calculated by multiplying the
amount of leaflets / leaf by the area of
leaflet. Number of spines per leaf as well
as spine length (cm) were also recorded.

2- Leaf pigments of chlorophyll a, b, total
chlorophylls and total carotenoids (as mg/
1 g FW.) (Von Wettstein, 1957 and
Hiscox and Isralstam, 1979).

3- Leaf chemical components of N, P, K and
Mg (as%) (Summer, 1985; Chapman and
Pratt, 1965; Peach and Tracey, 1968;
Piper, 1950 and Cottenie et al., 1982).

Statistical analysis was done according to
(Snedecor and Cochran, 1980) New L.S.D.
test at 5% values was used for comparing
treatment means.

Results and Discussion
1- Vegetative growth characteristics:

Data in Tables 6 & 7 clearly show that
spraying plant extracts namely moringa oil,
garlic oil, onion oil and green tea extract at
0.05 to 0.2% significantly enhanced all
growth aspects of Barhee date palms e.g.,

pinnae length, pinnae width, pinnae area,
number of pinnae/ leafs, leaf area, leaf length,
leaf width, number of spines/ leaf and spine
length relative to the control treatment. The
simulation was appreciably related to the
increase in the concentrations of each plant
extracts. The outstanding effects on the
investigated growth characteristics of these
plant extracts could be arranged as follows, in
ascending order green tea extract, moringa oil,
onion oil and garlic oil. Increasing
concentrations of each plant extracts from 0.1
to 0.2% failed to show a significant promotion
on these growth aspects. Significant
differences on these growth traits were
observed between the four plant extracts. The
maximum values of pinnae length (51.2 &
51.5 cm), spine width (2.53m & 2.56 cm),
pinnae area (52.59 & 52.66 cm?), number of

pinnae / leaf (230.0 & 233.0 pinnae), leaf area
(1.38 &1.41 m?) leaf length (381.2 & 383.0
cm), leaf width (27.3 & 27.5 cm), number of
spines/ leaf (34.5 & 35.0 spines) and spine
length (14.1 & 14.5 cm) were recorded on the
palms received three sprays of garlic oil at
0.2%. The minimum values were observed on
the control treatment. These results were
observed during both seasons of study.

Data in Tables 8 & 9 obviously reveal that
chlorophyll a, b and total chlorophylls and
total carotenoids as well as N, P, K and Mg in
the leaves of Barhee date palms were
significantly varies between the thirteen plant
extract treatments.

The previous characteristics were
significantly enhanced in response to the
treatments compared to the control treatment.
Using plant extracts of green tea extract,
moringa oil, onion oil and garlic oil
significantly maximized these leaf
components. Increasing concentrations of
each plant extracts from 0.1 to 0.2% had no
significant effect on these leaf components.
The maximum values of chlorophyll a (4.23&
4.30 mg/ g F.W.), chlorophyll b (1.70 & 1.71
mg/ g F.W.), total chlorophylls (5.93 & 6.01
mg/ g F.W.) total carotenoids (1.47 & 1.50
mg/ g FW.), N (1.94 & 1.96%), P (0.26 &
0.27%), K (1.55 &1.58 %) and Mg (0.93 &
0.95%) were recorded on the palms received
three sprays of garlic oil at 0.2%.

The untreated palms produced the lowest
values. These results were true during both
seasons of study. The outstanding effect of
moringa oil on growth palm nutritional status
might be attributed to their higher content of
proteins, amino acids nutrients, vitamins and
antioxidants (Srimal, 1997 and Martos et al.,
2007). The promoting effect of garlic oil and
onion oil on growth of Barhee date palm
might be ascribed to its content of Sulphur
containing compounds and amino acid which
includes the presence of the volatile flavour
compounds.
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Table (6): Effect of spraying oils of moringa, garlic and onion and green tea extract on some vegetative growth characteristics of Barhee date palms
during 2017 and 2018 seasons.

Pinnae length Pinnae width Pinnae area Number of Leaf area
Treatments (cm.) (cm.) (cm)? pinnae / leaf (m)?

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
1- Control (spraying with distil water) 45.6 45.8 2.20 2.22 48.00 48.11 205.0 204.0 1.00 1.02
2-Spraying moringa oil at 0.05 % 47.6 47.9 2.33 2.35 50.18 50.25 215.0 216.0 1.13 1.14
3- Spraying moringa oil at 0.1 % 48.0 48.3 2.36 238 5040 50.61 219.0 220.0 1.16 1.17
4-Spraying moringa oil at 0.2 % 48.6 49.0 2.38 240 5051 51.70 221.0 2220 117 1.18
5- Spraying garlic oil at 0.05 % 50.5 50.8 2.49 250 5200 5216 226.0 228.0 1.30 1.31
6- Spraying garlic oil at 0.1 % 50.9 51.2 2.52 2.54 5238 5249 229.0 231.0 1.36 1.38
7- Spraying garlic oil at 0.2 % 51.2 51.5 2.53 256 5259 52,66 230.0 233.0 1.38 1.41
8- Spraying onion oil at 0.05 % 49.0 49.3 2.39 241 51.00 51.36 2220 2240 1.20 1.22
9- Spraying onion oil at 0.1 % 49.5 49.8 2.42 245 51,60 51.76 2240 227.0 1.25 1.27
10-Spraying onion oil at 0.2 % 50.0 50.2 2.44 247 51.75 51.89 225.0 228.0 1.27 1.29
11- Spraying green tea extract at 0.05 % 46.0 46.3 2.25 226 4950 49.66 209.0 211.0 1.08 1.09
12- Spraying green tea extract at 0.1 % 46.4 46.5 2.29 2.30 4986 50.00 211.0 214.0 1.11 1.12
13- Spraying green tea extract at 0.2 % 47.0 47.3 2.31 2.32 50.05 50.15 2140 216.0 1.12 1.13
New L.S.D. at 5% 0.9 0.8 0.04 0.03 0.9 0.9 2.0 2.0 0.04 0.05
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Table (7): Effect of spraying oils of moringa, garlic and onion and green tea extract on some vegetative growth characteristics of Barhee date
palms during 2017 and 2018 seasons.

Leaf width (cm) Number of Spines/  Spine Length (cm)
Leaf length (cm)

Treatments Leaf

2017 2018 2017 2018 2017 2018 2017 2018
1- Control (spraying with distil water) 340.0 342.0 22.2 22.5 18.0 18.0 10.2 10.5
2-Spraying moringa oil at 0.05 % 356.0 360.0 23.6 23.9 23.0 24.0 11.4 115
3- Spraying moringa oil at 0.1 % 360.4 363.0 24.1 244 245 25.0 11.8 12.0
4-Spraying moringa oil at 0.2 % 363.1 365.5 24.3 24.6 25.0 26.0 12.1 12.3
5- Spraying garlic oil at 0.05 % 374.5 375.2 26.4 26.9 30.0 31.5 13.3 13.5
6- Spraying garlic oil at 0.1 % 379.3 381.0 27.0 27.3 33.5 34.5 13.7 14.2
7- Spraying garlic oil at 0.2 % 381.2 383.0 27.3 27.5 34.5 35.0 141 145
8- Spraying onion oil at 0.05 % 365.2 366.0 24.9 25.2 26.5 27.5 12.5 12.8
9- Spraying onion oil at 0.1 % 369.5 371.0 255 25.8 28.5 29.5 12.9 13.0
10-Spraying onion oil at 0.2 % 3714 3735 25.8 26.2 29.5 30.0 131 13.2
11- Spraying green tea extract at 0.05 % 348.2 350.0 22.6 22.8 19.5 20.0 10.6 10.7
12- Spraying green tea extract at 0.1 % 352.2 353.0 23.0 23.1 21.0 21.0 10.9 11.0
13- Spraying green tea extract at 0.2 % 353.5 356.0 23.3 23.3 22.0 22.5 11.1 11.2
New L.S.D. at 5% 2.2 2.3 0.4 0.5 1.7 2.0 0.6 0.7




Abdel Aal et al., : SVU-International Journal of Agricultural Sciences, 3 (2): 1-11, 2021

Table (8): Effect of spraying oils of moringa, garlic and onion and green tea extract on some leaf pigments of Barhee date palms during 2017 and 2018
seasons.

Chlorophyll b Total Total Carotenoids
(mg/1.0g F.W.) Chlorophylls (mg/1.0 g F.W)
(mg/1.0g F.W.)
2017 2018 2017 2018 2017 2018 2017 2018

Chlorophyll a
Treatments (mg/1.0g F.W.)

1- Control (spraying with distil water) 3.18 3.21 1.20 1.21 4.38 4.42 1.02 1.02
2-Spraying moringa oil at 0.05 % 3.28 3.30 1.35 1.36 4.63 4.66 1.18 1.20
3- Spraying moringa oil at 0.1 % 3.35 3.36 1.42 1.43 4.77 4.79 1.26 1.27
4-Spraying moringa oil at 0.2 % 3.38 3.39 1.44 1.45 4.82 4.84 1.28 1.30
5- Spraying garlic oil at 0.05 % 3.98 411 1.60 1.63 5.58 5.78 1.41 1.43
6- Spraying garlic oil at 0.1 % 4.18 4.22 1.66 1.68 5.84 5.90 1.46 1.49
7- Spraying garlic oil at 0.2 % 4.23 4.30 1.70 1.71 5.93 6.01 1.47 1.50
8- Spraying onion oil at 0.05 % 3.40 3.44 1.45 1.47 4.85 491 1.30 1.31
9- Spraying onion oil at 0.1 % 3.61 3.66 1.52 1.54 5.13 5.20 1.35 1.37
10-Spraying onion oil at 0.2 % 3.70 3.72 1.55 1.58 5.25 5.30 1.36 1.38
11- Spraying green tea extract at 0.05 % 3.21 3.22 1.25 1.27 4.46 4.49 1.07 1.08
12- Spraying green tea extract at 0.1 % 3.25 3.27 131 1.33 4.56 4.60 1.11 1.12
13- Spraying green tea extract at 0.2 % 3.26 3.29 1.33 1.35 4.59 4.64 1.13 1.15
New L.S.D. at 5% 0.04 0.03 0.03 0.03 0.06 0.07 0.03 0.02
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Table (9): Effect of spraying oils of moringa, garlic and onion and green tea extract on the percentages of N, P, K and Mg in the leaves of
Barhee date palms during 2017 and 2018 seasons.

Treatments Leaf N% Leaf P% Leaf K% Leaf Mg%

2017 2018 2017 2018 2017 2018 2017 2018
1- Control (spraying with distil water) 1.44 1.45 0.11 0.12 1.10 1.11 0.48 0.53
2-Spraying moringa oil at 0.05 % 1.60 1.66 0.16 0.17 1.25 1.27 0.61 0.62
3- Spraying moringa oil at 0.1 % 1.71 1.78 0.19 0.19 1.32 1.33 0.70 0.73
4-Spraying moringa oil at 0.2 % 1.73 1.80 0.20 0.20 1.34 1.35 0.73 0.75
5- Spraying garlic oil at 0.05 % 1.88 1.90 0.24 0.25 1.45 1.47 0.85 0.86
6- Spraying garlic oil at 0.1 % 1.92 1.94 0.25 0.26 1.53 1.55 0.91 0.93
7- Spraying garlic oil at 0.2 % 1.94 1.96 0.26 0.27 1.55 1.58 0.93 0.95
8- Spraying onion oil at 0.05 % 1.75 1.77 0.21 0.22 1.35 1.37 0.75 0.77
9- Spraying onion oil at 0.1 % 1.81 1.83 0.23 0.24 1.40 1.43 0.83 0.84
10-Spraying onion oil at 0.2 % 1.83 1.85 0.24 0.25 1.42 1.44 0.84 0.85
11- Spraying green tea extract at 0.05 % 1.52 1.53 0.12 0.13 1.15 1.16 0.51 0.54
12- Spraying green tea extract at 0.1 % 1.57 1.58 0.14 0.15 1.21 1.22 0.56 0.59
13- Spraying green tea extract at 0.2 % 1.58 1.59 0.15 0.16 1.23 1.24 0.58 0.60
New L.S.D. at 5% 0.07 0.08 0.03 0.05 0.04 0.06 0.06 0.08
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