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Abstract: This study was carried out during 2020 and 2021 seasons to
examine the effect of spraying Royal Jelly at 100 to 400 ppm and / or
glutathione at 250 to 1000 ppm on growth and tree nutritional status of
Ferehy date palms grown under Siwa Oasis conditions. Treating the tree
Ferehy date palms three times with royal Jelly at 100 to 400 ppm and /or
glutathione at 250 to 1000 ppm was very effective in stimulating length,
width and area of leaflet, length and area of leaf, chlorophyll a, chlorophyll
b, total chlorophylls, total carotenoids, total carbohydrates%, N, P, K (as
%) Fe, Zn, and Mn (as ppm) in the leaves of Ferehy date palms over the
control treatment. Carrying out three sprays during seasons study after
hand pollination (middle of April), Just after fruit setting (middle of May)
and two months later (middle of July) of a mixture of royal Jelly at 400
ppm and glutathione at 1000 ppm gave the best results with regard to
growth and tree nutritional status of Ferehy date palms.

Key words: Royal Jelly, Glutathione, Ferehy date palms, Growth,
Nutritional status.

INTRODUCTION

Date palms CVs have higher nutritional value and contain more than
fifteen kinds of amino acids, antioxidants, vitamins, sugars and minerals.
Also, seeds contain carbohydrates proteins, fats, fibres and Ash. The
major Fatty acids in the seeds oil are oleic and Linoleic (Wriley, 1995
and Zaid and Arias-Jimenez, 2002).

They contain higher amounts of carotenoids, anthocyanins and the
four free phenolic acids namely (vanillic acid, syringic acid, ferulic acid
and protocatechuic acid) and nine bound phenolic acids namely (p-
hydroxybenzoic acid, Vanillic acid, caffeic acid, garlic acid,
protactachuic acid syring acid, p-coumaric acid, Ferulic acid and O-
coumaric acid, Waller and Nowaki (1978) and Gross et al. (1983).
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Ferehy date palm (Phoenix dactylifera 1.) is one of the most important cultivar of dry dates
successfully grown in Siwa Oasis, there is a great hope that Ferehy date palm fruits can take the lead in
the Egyptian exportation little literatures are available about of royal Jelly on fruit corps. Royal Jelly is
secreted from glands on heads of worker Bees. It is synthesized from pollen, honey and water mixed
with Saliva Vitamins and hormones. Royal Jelly contains 34.7% dry residue and 65.3% water.

The latter is composed from 37.8% carbohydrates, 48.2% proteins, 10.4% lipids and about 2.0%
ash. Royal Jelly also contains vitamin B complex and vit. C and richest natural products in some amino
acids. It contains at least 16 Amino acids including 8 essential ones. Some amino acids are very
important for enhancing the growth, yield and fruit quality. Royal Jelly is also rich in some minerals,
especially K, Mg, Ca, Fe, S, Mn, P and Si (Nation and Robinson, 1991) and (Townsend and Lucas,
1966; Heyly, 1951).

Glutathione (C10H17 N3OsS) is atripeptide comprised of three amino acids namely (glycine, cysteine
and glutamic acid). It is an important antioxidants in plants. It is capable of preventing damage to
important cellular components caused by reactive oxygen species. Glutathione is the most important
non-proteinthiol present in the plants. It is essential in sulfur metabolism and defense against stresses.
Glutathione is important pool of reduced sulfur and it regulates sulfur uptake at root level. Reduced
glutathione, the major water soluble the antioxidant in photosynthetic and non-photosynthetic tissues
and reacting directly or indirectly with reactive oxygen of cell structure and the proper functions of
various metabolic pathways. In addition to is effect on expression of defense genes glutathione may also
be involved in redox control of cell division and enhanced grow, yield and fruit quality of crops (Levitt,
1980; Rennenbery, 1982; Meister and Anderson, 1983; Dekok and Stulen, 1993; Jorge et al., 1993;
Foyer et al., 1997, Noctor and Foyer, 1998; Tausez and Grill, 2000; Kocsy et al., 2001 and
Mullineaaux and Rausch, 2005).

The target of this study was elucidating effect of combined and single applications of Royal Jelly
and glutathione on growth and threes nutritional of Ferehy date palms grown under Siwa Oasis
conditions.

MATERIALS AND METHODS

This study was conducted during 2020 and 2021 seasons in a private orchard situated at Siwa oasis,
Marsa Matrouh Governorate. Egypt. On 30 palms 24 — years old Ferehy date palms. These palms were
produced through conventional propagation by offshoots and characterized by regular bearing Also,
they are uniform un vigour free from inspects, healthy, good physical conditions disease and damages.
The palms are planted at 7.0x 7.0 meters apart (86 palms/ fed.) and irrigated with well water through
surface irrigation system. The texture of the tested soils is sandy clay. Soil analysis done according to
(Wilde et al., 1985) and the obtained data are illustrated in Table (1).

Pruning was carried out to maintain the leaf bunch ratio at 8:1 according to (Sayed, 2002), Number
of the female spathes per each was adjusted to 10 spathes and artificial pollination was achieved by
inserting five male strands into the female bunch using know high activating pollen sugars throughout
three days after female spathe creaking followed by (Omar, 2007). All the selected palms (30 palms)
received the common horticultural practices that are already applied in the orchard except those dealing
with using glutathione and Royal Jelly.
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Table (1). Physical and chemical analysis of the tested soil

Content Value Content Value
Sand % 48.5 Total N % 0.06
Silt % 27.5 Available P % (ppm) 9.5
Clay % 24.0 Available K (ppm) 111.0
Texture Sandy loam Available Zn (ppm) 1.09
pH ( 1:2.5 extract) 7.96 Available Fe (ppm) 0.9
E.C. (1: 2.5 extract) mmhous 0.95 Available Mn (ppm) 1.1
M.O. % 3.0 Available Cu (ppm) 0.2
CaCOs; % 2.3

This study included the following ten treatments:

T1- Control (sprayed with water).

T,- Spraying the palms with Royal Jelly at 100 ppm.

Ts- Spraying the palms with Glutathione at 250 ppm.

T4~ Spraying the palms with Royal Jelly at 100 ppm and Glutathione at 250 ppm.

Ts- Spraying the palms with Royal Jelly at 200 ppm.

Te- Spraying the palms with Glutathione at 500 ppm.

T+~ Spraying the palms with Royal Jelly at 200 ppm and Glutathione at 500 ppm.

Ts- Spraying the palms with Royal Jelly at 400 ppm.

To- Spraying the palms with Glutathione at 1000 ppm.

T1o- Spraying the palms with Royal Jelly at 400 ppm and Glutathione at 1000 ppm.

Each treatment was replicated three times one palm per each, therefore thirty similar.

Each treatment was replicated three times one palm per each, therefore thirty similar in vigour palms
were selected for achieving of this study. Ferehy date palms received three sprays from both glutathione
and Royal Jelly after hand pollination (middle of April), just after fruit setting (middle of May) and two
months later (2" week of July). Both glutathione and Royal Jelly solutions were subjected to Triton B
as a wetting agent at 0.05% before spraying. The palms were sprayed till runoff (25.0 L solutions / palm)
the control treatment as sprayed with water containing Triton b at 0.05%.

During both season, the following parameters were carried out:

1- Length, width (cm.) and area (cm)? of leaflet, length (m) and area (m)? of leaf by (Ahmed and Morsy,
1999) and Spines length (cm).

2- Some pigments of the leaves namely chlorophylls a, b and total chlorophylls, total carotenoids (mg/
g F.W.) (according to Von- Wettstein, 1957 and Fadle and Seri- El- Deen, 1978).

3- Total carbohydrates percentages in the dried leaflets were determined by using anthron method
(A.O.A.C., 2000).

4- Percentages of N, P and K (as %) and Fe. Zn, and Mn (as ppm) in the dried leaves according to
(Chapman and Pratt, 1965).

All the obtained data during course of this study were tabulated and subjected to the proper statistical
analysis using the new L.S.D. at 5% according to (Mead et al., 1993).
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RESULTS

Vegetative the growth characteristics

It is clear from the obtained data in Table (2) that combined and single application of Royal Jelly at
100 to 400 ppm and glutathione at 250 to 1000 ppm significantly were accompanied with namely length,
width and area of leaflet and length and area of leaf and spine length relative to the check treatments.
The stimulation on these growth traits was associated with increasing concentrations of Royal Jelly from
100 to 400 ppm and glutathione from 250 to 1000 ppm combined applications of Royal Jelly and
glutathione significantly was superior than using each alone in enhancing these the six growth aspects,
also insignificant promotion on these growth aspects was observed among the higher two concentrations
of royal Jelly namely 200 and 400 ppm and glutathione namely 500 and 1000 ppm. And using
glutathione at 250 to 1000 ppm was superior to using Royal Jelly at 100 to 400 ppm in this connection.
The maximum values of leaflet length (46.5, 47 cm), leaflet width (3.30, 3.35 cm), leaflet area (56.0,
57.5 cm?), leaf length (3.45, 3.50 m.), leaf area (1.28, 1.29 m?) and spine length (9.80, 10.00 cm.) during
2020 and 2021 seasons, respectively were observed on the Ferehy date palms that received three sprays
of Royal Jelly at 400 ppm and glutathione at 1000 ppm.

The lowest values were recorded on untreated trees. These results were true during both seasons.

Table (2). Impact of single and combined applications of Glutathione and Royal Jelly on some
vegetative growth characteristics of Ferehy date palms during 2020 and 2021 seasons

Leaflet Leaflet Leaflet area Leaf area Leaf length  Spine length
Treatments length (cm)  width (cm) (cm? (m?) (m) (cm)
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
T, - Control 385 392 245 250 455 460 092 095 270 275 850 860
T, — Royal Jelly 394 398 260 262 462 468 099 105 285 290 875 880
at 100 ppm
Ts —Glutathione 420 424 285 289 492 500 114 116 310 320 9.00 9.08
at 250 ppm
T, —Royal Jelly 440 445 310 314 530 536 120 123 328 330 930 940
at 100 ppm +
Glutathione at
250 ppm
Ts — Royal Jelly 410 416 281 286 478 480 111 114 292 3.00 8384 8.90
at 200 ppm
Te —Glutathione 428 432 296 3.00 510 515 118 119 320 325 915 9.25
at 500 ppm
T; —Royal Jelly 452 46.0 320 325 545 550 124 126 339 342 950 9.60
at 200 ppm +
Glutathione at
500 ppm
Ts — Royal Jelly 422 43.0 291 299 490 495 115 117 305 311 895 9.00
at 400 ppm
To —Glutathione 43.2 440 311 315 526 532 121 123 325 328 930 935
at 1000 ppm
Tio —Royal Jelly 465 470 330 335 560 575 128 129 345 350 9.80 10.00
at 400 ppm +
Glutathione  at
1000 ppm

New L.S.D. at 0.9 1.1 005 007 10 1.1 006 007 011 013 0.07 0.09
5%
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Leaf chemical composition

It is evident from the obtained data in Tables ( 3 and 4) that eleven leaf chemical components namely
chlorophyll a, chlorophyll b, total chlorophylls, total carotenoids, total carbohydrates % , N, P and K (as
%) and Zn, Fe and Mn (as ppm) were significantly varied among the ten Royal Jelly and glutathione
treatments .They were significantly enhanced with using Royal Jelly at 100 to 400 ppm and / or
glutathione at 250 to 1000 ppm relative to the control treatment .There was a gradual promotion on
these the leaves chemical components with increasing concentrations of Royal Jelly and glutathione .
Increasing concentrations of glutathione from 500 to 1000 ppm and Royal Jelly from 200 to 400 ppm
failed to show significant promotion on these leaf chemical composition using glutathione was
significantly superior to using Royal Jelly in enhancing these leaf chemical components. Combined
applications of Royal Jelly and glutathione were significantly favorable for enhancing these leaf
chemical components relative to using each alone.

The maximum values of chlorophyll a (5.5, 5.7 mg/g F.W.), chlorophyll b (2.9, 2.9 mg/g F.W.), total
chlorophylls (8.4, 8.6 mg/ g F.W.), total carotenoids (3.1, 3.3 mg/ g F.W), total carbohydrates (19.2,
19.4%), N (2.11, 2.14 %), P (0.35, 0.38%), K (1.52, 1.55), Zn (74.0, 75.0 ppm), Fe (63.8, 64.0 ppm) and
Mn (64.0, 64.2 ppm) during both seasons, respectively were observed on the palms that a mixture of
Royal Jelly at 400 ppm and glutathione at 1000 ppm. The untreated palms produced the minimum
values. These results were true during 2020 and 2021.

Table (3). Impact of single and combined applications of Glutathione and Royal Jelly on some
plants pigments (mg/g F.w.) and leaf total carbohydrates% of Ferehy date palms
during 2020 and 2021 seasons

Chlorophyll  Chlorophyll Total Total Total
a b chlorophylls carotenoids  carbohydrates
Treatments (mg/lg FW.)  (mg/gF.W.) (mglgF.W.)  (mglg F.W.) %
2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
T - Control 3.2 3.3 1.2 1.3 4.4 4.6 14 15 14.2 14.5
T, — Royal Jelly at 100 3.4 35 14 15 4.8 5.0 1.7 18 14.6 14.9
ppm
Ts —Glutathione at 250 4.1 4.3 1.8 1.9 5.9 6.2 2.0 2.2 17.2 17.4
ppm
T4 —Royal Jelly at 100 4.9 5.1 2.4 2.6 7.3 7.7 2.6 2.8 18.0 18.2
ppm + Glutathione at 250
ppm
Ts — Royal Jelly at 200 3.6 3.8 1.7 1.8 53 5.6 1.9 2.1 15.2 15.6
ppm
Te —Glutathione at 500 4.4 4.7 2.1 2.3 6.5 7.0 2.4 25 175 17.8
ppm

T; —Royal Jelly at 200 5.2 55 2.7 2.8 7.9 8.3 2.9 3.0 18.8 19.0
ppm + Glutathione at 500

ppm
Ts — Royal Jelly at 400 3.9 4.1 1.9 2.0 5.8 6.1 2.1 2.3 16.1 16.4

ppm
To —Glutathione at 1000 4.7 4.9 2.3 2.4 7.0 7.3 25 2.8 17.9 18.2

ppm

Ti0o —Royal Jelly at 400 5.5 5.7 2.9 2.9 8.4 8.6 31 3.3 19.2 19.4
ppm + Glutathione at

1000 ppm

New L.S.D. at 5% 0.5 0.6 0.2 0.3 0.7 0.8 0.2 0.2 0.7 0.8
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Table (4). Impact of single and combined applications of Glutathione and Royal Jelly on the
percentage of N, P, and K (as %) and Zn, Fe and Mn (as ppm) in the leaflet of Ferehy
date palms during 2020 and 2021 seasons

Leaf N Leaf P Leaf k Leaf Zn Leaf Fe Leaf Mn
Treatments % % % ppm ppm ppm

2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021
T1 - Control 168 171 018 019 115 118 625 630 525 53.0 527 531
T,—Royal Jellyat 172 175 021 022 119 121 642 645 540 542 545 547
100 ppm
T3 —Glutathione at 1.81 185 026 028 125 127 695 70.0 59.0 601 60.2 605
250 ppm

Ts—Royal Jellyat 195 198 030 033 141 143 710 716 610 617 613 620
100 ppm +
Glutathione at 250

ppm

Ts—Royal Jellyat 1.75 1.79 024 027 121 124 665 672 570 580 57.6 582
200 ppm

Te —Glutathione at 1.86 1.90 029 031 129 131 710 715 600 608 604 611
500 ppm

T7 —Royal Jelly at 2.02 208 033 035 149 151 725 729 624 629 628 63.2
200 ppm +
Glutathione at 500

ppm

Tg—Royal Jellyat 179 182 026 028 124 128 680 695 590 605 602 60.7
400 ppm

Ty —Glutathioneat 191 196 031 033 136 139 714 718 615 620 621 626
1000 ppm

Tio—Royal Jellyat 211 214 035 038 152 155 740 750 638 640 640 64.2
400 ppm +

Glutathione at

1000 ppm

New L.S.D.at5% 0.07 0.08 0.02 0.03 0.05 0.06 1.3 11 1.1 0.9 1.3 1.1

DISCUSSION

The effect of glutathione is the most important non — protein thiol presents in the plant, glutathione
is essential in sulfur defense against most stresses and metabolism the plants, glutathione is important
pool of reduced sulfur and it regulates sulfur uptake at the roots level. Reduced glutathione the major
water soluble the antioxidant in photosynthetic and non- photosynthetic tissues reacting directly and
indirectly with reactive oxygen species contribute to maintain the integrity of cells structure and the
proper. Functions of various metabolic pathways. Also, in addition to its effects one expression of
defense genes glutathione may also be involved in redox in redox control of cells division and enhanced
growth of plants (Mulleineaux and Rausch, 2005).

These results concerning the positive action of glutathione in harmony with (Ahmed et al., 2012;
Ahmed et al., 2013; EI- Khawaga and Mansour, 2014; Madany, 2017, Metwally, 2017 and
Khafagy, 2019).

The great promotion effect of Royal jelly on growth aspects , palms nutritional status, yield and fruit
quality of Ferehy date palms might be attributed to the own content of Royal jelly from various organic,
vitamins and mineral nutrients namely glucose, fructose, sucrose, lipids , proteins Si, K, P, Ca, S, Mg,
Fe, Mn, some vitamins B complex ( B1, B2, Bs Bg Bg, B12) , C, A, D, K and E as well as some amino
acids and hormones (Heyl, 1951, Townsend and Lucas 1966 and Nation and Robinson , 1991).
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These results are in agreement with those obtained by (Al-Wasfy, 2013, Moustafa, 2013; Gad El-
kareem and Abada, 2014; Ahmed and Habay-Randa, 2014, Abada and Ahmed-Basma 2015,
Abdel-Aziz et al., 2015 and Abd EI-Aziz- Fatma —El-Zahraa, 2018).

Conclusion

Under Siwa Oasis and the resembling conditions. It sui recommended to spray Ferehy date palms
three times after hand pollination (middle of April), just after fruit setting (middle of May) and two
months later (middle of July). With a mixture of Royal Jelly at 200 ppm and glutathione at 500 ppm in
order to improve the yield and quality of the fruits.

REFERENCES

Abada, M.A.M. and Ahmed- Basma, R. (2015). The beneficial effects of using Royal jelly, arginine
and tryptophane on fruiting of Superior grapevines. 2" Inter. Conf. on Hort. Crops. 15- 18 March.

Abd El Aziz- Fatma EIl Zahraa, S. (2018). Response of Zebda mango trees to spraying Royal Jelly.
M. Sc. Thesis Fac. of Agric. Minia Univ. Egypt.

Abdelaziz, F.H., Mohamed, M.A. and Abd EI- Rady, S.E.M. (2015). Relation of fruiting in Ewaise
mango trees to foliar application of Royal Jelly, Magnesium and Boron World, Rural Observ., 7(2): 85-
92.

Ahmed, F.F. and Habasy- Randa E.Y. (2014). Productive performance of Washington Navel orange
trees in relation to foliar application of Barley seed sprout and Royal jelly. World Rural Observations,
6(4): 109-114

Ahmed, F.F. and Morsy, M.H. (1999). A new method for measuring leaf area in different fruit species.
Minia J. of Agric. Res and Develop., (19): 97-105.

Ahmed, F.F.; Al-Wasfy, M.M. and Madian, A.M. (2012). Fruiting of Zaghloul date palms in response
to foliar application of the antioxidant glutathione. Minia J. of Agric. and Develop., 32(4): 1123-1140.

Ahmed, F.F.; Gad El-Kareem, M.R. and Oraby-Mona, M.M. (2013). Response of Zaghloul date
palms to spraying boron, silicon and glutathione. Stem Cell, 4(2): 29-34.

Al- Wasfy, M.M. (2013). Response of Sakkoti date palms to foliar application of royal jelly, silicon and
vitamins B. J. of Amer. Sci., 9 (5): 315-321.

Association of Official Agricultural Chemists (2000). Official Method of Analysis (A.P.A.C.)15" Ed.,
Published by A.O.A.C. Washington, D.C. (U.S.A.) Pp. 490-510.

Chapman, H.D and Pratt, P.P. (1965). Method of Analysis for soils, Plants and water. Univ. of
California Division of Agric., Sci., 172-173.

Dekok, L.J. and Stulen, 1. (1993.: Role of glutathione in plants under oxidative stress. In Depok, L. et
al., Eds., sulfur nutrition and sulfur assimilation on higher plants. Pp. 125-134, SPB A academic
publishing, Netherlands.

El-Khawaga, A.S. and Mansour, A.G.M. (2014). Promoting productivity of Washington Navel orange
trees by using some crop seed sprout extracts, silicon and glutathione. Middle East Journal of Applied
Sciences, 4(3):779-785.

Fadl, M.S. and Seri- Eldeen, S.A. (1978). Effect of N benzyladenine on photosynthetic pigments and
total soluble sugars of olive seedlings grown under saline conditions. Res. Bull. No. 843, Fac. of Agric.
Ain Shams, Univ.

Foyer. C.H.; Lopes-Delgado, H.; Date, J.F. and Scott, L.M. (1997). Hydrogen peroxide and
Glutathione associated mechanisms of acclamatory stress tolerance and signaling. Physiol. Plant,
100:241-254.

Gross, J.; Harber, O. and Ikan, R. (1983). The carotenoid pigments of the date. Scientia Hort. 20 (3):
251 — 257.

Hyel, H.L. (1951). An observation suggesting the presence of gonadotrophic hormone in Royal Jelly.
Science, 89: 590-591.

Future J. Biol., 3 (2023) 1-8 70f8



Ali and Ahmed

Jorege, H.S.; lisle, H.F. and Tony, Jh. H.C. (1993). Glutathione content on peach buds in relation to
development and release of rest. Plant and cell physiology, 33(7): 867-872

Khafagy, O.M.M. (2019): The beneficial effects of using chitosan and glutathione on the fruiting of
red Roomy grapevines. M. sc. Thesis Fac. of Agric. Minia Univ., Egypt.

Koesy, G.; Galiba, G. and Brunoid, C. (2001). Role of glutathione in adaptation and signaling during
chilling and cold acclimation in plants. Physio; Plant 113:158-164.

Levitt, J. (1980): Response of plants to environmental stress, 2:365- 488. Water, radiation, Salt and
Other Stresses. Academic Press, New York.

Madany, M.H.G. (2017): Response of succary mango trees to foliar application of glutathione and
boric acid. M.Sc. Thesis Fac. of Agric. Minia Univ. Egypt.

Mead, R.; Currnow, R.N. and Harted, A.M. (1993). Statistical Methods in Agricultural and
Experimental Biology. Second Ed. Chapman: Hall. London, pp. 10- 44.

Meister, A. and Anderson, M.E. (1983). Glutathione. Annual Rev. of Biochemistry 52:711-760.

Metwally, M.A. (2017). Trials for improving the productivity and reducing shot berries in superior
grapevines by using silicon and glutathione. M.Sc. Thesis fac. of Agric. Al-Azhar Univ. Assiout branch,

Egypt.

Mulleineaux, P.M. and Rausch, T. (2005). Glutathione, Photosynthesis and the redox regulation of
stress responsive gene expression photosynthesis. Res. 47:459-474.

Nation, J.L. and Robinson, E.AS. (1971). Concentration of some major and trace elements in honey
bee, Royal jelly and pollen. J. Apic. Res., 10(1): 35-43.

Noctor, G. and Foyer, C.H. (1998). Ascorbate and glutathione keeping active oxygen under control.
Annual rev. of plant physiol. and plant Mol. Biol., 49-249-279.

Omar, M.G.G (2007). Effect of some pollination treatments on yield and fruit quality of Sewy date
palms grown under El- Farafra Oasis conditions. M. Sc. Thesis Fac. of Agric. Minia Univ.

Rennenberg, H. (1982). Glutathione metabolism, and possible biological roles in higher plants.
Phytochemistry, 21: 2771-2781.

Sayed, F. A. (2002). The productive capacity of Sewy date palms grown under New Valley conditions
in response to leaves/ bunch ratio. M. Sc. Thesis Fac. Agric. Minia Univ.

Townsed, G. and Lucas, C. (1966). The chemical natural of Royal Jelly. Biochemical. J. 34: 115-1162.

Von-Wettstein, D.V. (1957). chlorophyll-Ithal under submikrosphische formiuechrel der plastiden celi,
Drp. Res. Amer. Soc. Hort. Sci. 20 pp, 427-433.

Waller, R. and Nowaki, E.K. (1978. Alkalod, Biology and 7 Metabolism in Plants Press,
New York pp: 85-247.

Wilde, S.A. Corey, R.B.; Lyer, J.G. and Voigt, G.K. (1985). Soil and plant analysis for their culture
.3 Ed. Oxford and IBH publishing Co. New Delhi India, pp. 529-546.

Wrigley, G. (1995). Date palm (Phoenix dactylifera L.) family Palmaceae. pp. 399-409. In:
Smartt, J. and Simmonds N. W. 2" (eds.) Evolution of crop plants 2" Edition, Longman, U.K.

Zaid, A. and E.J. Arias-Jimenez, (2002). Date palm cultivation. FAO Plant Production and Protection
Paper, FAO 156. Rev-1. FAO. Rome Italy. ISSN: 0259-2517.

© The Author(s). 2022 Open Access This article is distributed under the terms of the Creative Commons Attribution
4.0 International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
THE FUTURE JOUTﬂH'S and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public
Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made
available in this article, unless otherwise

Future J. Biol., 3 (2023) 1-8 8 of 8


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

