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Abstract

The present study was conducted during 2012 and 2013 seasons on Zaghloul date palm fruits.
Spathes were sprayed three times at growth start, after fruit setting and at one month later with
four substances namely Amino acids enriched with micronutrients (Fe, Zn, Mn, B and Mo), Sugar
alcohol enriched with micronutrients (B, Fe, Mn, Zn and N), Algae extract formulation
containing (potassium oxide, phosphorus oxide , N, Zn, Fe and Mn) in concentration of 0.2% and
Licorice root extraction (Glycyrrhiza Glabra L.) in concentration of 0.7%. Sprayed fruits were
harvested at khalal stage in order to study the effect of all treatments on fruit quality of Zaghloul
date palm. All treatments increasing (fruit weight, fruit dimensions, fruit volume, total soluble
solids (°Brix), total sugars and total anthocyanin) as compared with control treatment. The best
results with regard to fruit quality of Zaghloul date palms were obtained with spraying licorice
root extract at three times.
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Introduction

Date palm (Phoenix dactylifera L.) is one of the oldest fruit trees in the world. It is
known as “tree of life” because of its resilience, its need for limited water inputs, its long
term productivity and its multiple purpose qualities. In Egypt, dates are important
traditional crops according to (FAO, 2009). The date palm is extensively cultivated for
its edible fruit. It is used on both fresh and dry forms. Being rich in sugar it is a source of
energy. Most of the carbohydrates in date in the form of fructose and glucose are easily
absorbed by the human body (Al-Farsi et al., 2005). Generally, whole dates are harvested
and marketed at three stages of development: mature firm (Bisir or Khalal), full ripe
(Rutab) and dry (Tamr). The decision for harvesting at one or other stage depends on
cultivar characteristics, especially soluble tannins levels, climatic conditions and market
demand (Glasner et al., 1999). Amino acids with their ant-oxidative properties play an
important role in plant defense against oxidative stress induced by unfavorable
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conditions. They are responsible for enhancing the biosynthesis of proteins, plant
pigments, vitamins and natural hormones such as IAA and ethylene and stimulating cell
division (Sies, 1997). Amino acids as organic nitrogenous compounds are the building
blocks in the synthesis of proteins, which are formed by a process in which ribosomes
catalyze the polymerization of amino acids (Davies, 1982). Mixture of amino acids and
micronutrients (15% amino acids, 2.9% F, 1.4% Zn and 0.7% Mn) in concentrations of
1.0 cm?/Il improved quality of green bean (Abdel-Mawgoud et al., 2011). Amino acid was
very effective in improving yield and fruit quality of Balady mandarin trees (Faissal et
al., 2014). Sugars, alcohol sugars, organic acids and vitamins are very useful as indicators
of metabolic activities in fruits and they indicate the changes in a qualitative structure of
fruits. The variations in taste, firmness and appearance of fruits can be due to the
alterations in contents and ratios of organic acids, sugars and alcohols (Doyon et al.,
1991). Sprayed with sugar alcohol formulation containing (0.2% B, 0.3% Iron, 3.2% Mn,
2% Zn and 5% N) improved yeild and fruit quality (Abdel-Mawgoud et al., 2011). Algae
extract as a new bio fertilizer containing N, P, K, Ca, Mg and S as well as Zn, Fe, Mn,
Cu, Mo, and Co, some growth regulators, polyamines and vitamins applied to improve
nutritional status, vegetative growth, yield and fruit quality in different orchard as well as
vineyards. In addition, bio-fertilization is very safe for human and environment to reduce
pollution and decrease mineral usage fertilization as well as saving fertilization cost and
using algal extract above 50% which increased TSS, and total sugars and decreasing total
acidity rather than control (Eman and Abd-Allah, 2008). Licorice (Glycyrrhiza glabra
L.), the root has been used medically for many years (Gibson, 1978). Licorice is a
ligneous perennial shrub growing in mediterranean region and Asia widespread in
Turkey, ltaly, Spain, Russia, Syria, Iran and China (Asada and Yoshikawa, 2000).
Licorice has been reported to have antioxidant, antibacterial, antiviral and expectorant
activity (DerMarderosian, 2001). Microelements had also important role in fruit set,
retention, development and cause efficient yield and quality improvement (Khan et al.,
1993). The objectives of this study were to evaluate the effectiveness of spraying fruits
with amino acids, sugar alcohol, algae extract and licorice extract for increasing
productivity and improving fruits quality of Zaghloul date palm.

Materials and methods

1. Plant materials:

This investigation was carried out during two successive seasons in 2012 and 2013 on
Zaghloul date palms (soft cultivar). It is grown on the experimental farm at the Central
laboratory for Research and Development of Date palm, Agriculture Research Center
(ARC), Giza, Egypt. The experiment was designed as a completely randomized block
design each treatment was replicated three times, one palm per each. Therefore, fifteen
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uniform in vigor Zaghloul date palms of 20 years old received normal cultural practices
were selected for achieving of this study.

2. Pre-harvest treatments:

1. Spraying of amino acid enriched with micronutrients (Fe, Zn, B, Mo and Mn) at (2.0
cm/l)

2. Spraying of sugar alcohol enriched with micronutrients (B, Fe, Mn, Zn and N) at (2.0
cm/l)

3. Spraying of green algae enriched with (potassium oxide, phosphorus oxide, N, Zn, Fe
and Mn) at (2.0 cm/l)

4. Spraying of licorice root extraction (Glycyrrhiza Glabra L.) at (7.0 g/l)

5. Control (untreated fruits).

2.1. Purchase and preparations of pre-harvest substances:

2.1.1. Amino acids: Amino acid solution (Amino Tec (Mix), as commercial name)
obtained from Techno green for industrial production) company having the following
composition: Free amino acid (7.4%), soluble iron (1.2%), soluble zinc (0.8%), soluble
manganese (1%), soluble boron (0.1%) and soluble molybdenum (0.1%) W/ V. The
amino acids solution (2 cm) was mixed with 1000 mL distilled water.

2.1.2. Sugar alcohol: sugar alcohols solution (Manni-Plex, as commercial name)
obtained from Techno green for industrial production) company having the following
composition: (Mannitol, Sorbitol, Glycerol) and minerals (zinc 2.4%, manganese 3%,
iron 1.2% and boron 0.3%). The sugar alcohol solution (2 cm) was mixed with 1000 mL
distilled water.

2.1.3. Algae extract formulation: Algae extract (oligo-x, as commercial name) obtained
from Agas (Arabian group for agricultural service) company having the following
composition: Oligo-x a mixture of green algae and minerals (potassium oxide 12%,
phosphorus oxide 0.5%, N 1%, Zn 0.3%, Fe 0.2% and Mn 0.1%). The alga extract
solution (2 cm) was mixed with 1000 mL distilled water.

2.1.4. Licorice root extract: The licorice powder (7g) was mixed with 1000 mL distilled
water. Mixtures were heated to 60°C under stirring for 4 hour and after cooling down, the
solution was filtered with a fluted filter and the licorice extract stored in the refrigerator
at 4°C until the absorptive bubble separation then next day spraying fruits (Short et al.,
2005).

All treatments were sprayed three times at growth start (1st week of Mar.), after fruit
setting (last week of April) and at one month later (last week of May) in both seasons and
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were harvested randomly at khalal stage in first September during 2012 and 2013
seasons. The fruits were harvested when attained full color (bright red).fruits were
transported to the laboratory of Agriculture Development Systems (ADS) project in the
Faculty of Agriculture, Cairo University without signs of mechanical damage and
deterioration were selected and standardized showing homogeneous size, color and form,
The selected fruits from each treatment, washed, air dried and placed into plastic baskets
then randomly distributed into 5 groups.
3. Quality assessments:

3.1. Physical properties:

3.1.1.

3.1.2.

3.1.3.

3.14.

Yield and bunches weight: Each bunch was weighed independently using a
weighing balance to calculate the total yield at harvest, which was expressed
in kilograms (kg).

Fruit weight (g): A digital balance was used to determine the weight of the
fruits with an accuracy of + 0.01 g.

Fruit dimensions (length & diameter): Fruit length was measured from the
end of the fruit to the top of the shoulder which was expressed in (cm). While,
fruit diameter was measured at the broadest point of the fruit shoulder and
stated in (cm).

Fruit volume (cm3): Because the volume of 1 g pure water is equivalent to 1
cm3, this study used pure water to determine the real volume of the date fruits.

3.2. Chemical properties:

3.2.1.

3.2.2.

3.2.3.

Total soluble solids (°Brix): At room temperature, soluble solids were
measured with a digital refractometer (Atago, Japan) and expressed in (Brix®).

Total sugars content: The phenol sulfuric acid method was used to determine
the total sugar content in the methanol extract, and the concentration was
determined as g/100 g fresh weight using the method described by (Smith et
al., 1956).

Anthocyanin content (mg/ 100g FW): Fruit peel tissue was determined

according to (Husia et al., 1965).

4. Statistical analysis:

The current study followed a complete randomized block design with factorial
analysis, with three replicates for each treatment. The obtained data were
subjected to analysis of variance (ANOVA) according to Snedecor and Cochran
(1980) using SAS software (2006) and significant between means were
differentiated and tested by multiple range test of Duncan (1955) at significance
level of 5%.
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Results and discussion

5. Quality assessments:
5.1. Physical properties:
5.1.1. Palm yield, bunches weight and fruit weight:

Data in (Table 1) show that, the use of pre-harvest application played a significant
influence on increasing total yield (Kg) per palm, bunch weight, fruit weight of
“Zaghloul” date palm cultivar during two growing seasons (2012 and 2013). Moreover,
the highest significant values of yield, bunch weight, and fruit weight were recorded of
licorice root extract treatments followed by sugar alcohol followed by algae extract
followed by amino acids. Licorice root extract recorded the highest total yield (207.66
and 238.66 kg/ palm) and bunch weight (20.96 and 23.86 kg) fruit weight (28.32 and
29.52g) while the lowest total yield was in the control treatment (109.66 and 111.00 kg/
palm), bunch weight (10.96 and 11.10 kg/ palm and fruit weight (18.00 and 18.95 g) in
the two seasons, respectively. The previous finding on Balady mandarin proved using
amino acids was very effective in improving yield (Ahmed et al., 2014). In this concern,
Abdel-Mawgoud et al. (2011) reported that sprayed with a sugar alcohol formulation
containing (0.2% B, 0.3% Iron, 3.2% Mn, 2% Zn and 5% N) improved growth
parameters and fruit quality. In addition, algae extract has a positive effect on fruit
setting, yield and fruit quality (Jaswant et al., 1994). The present results proved that
spraying licorice root extract gave the highest yield per palm, bunch weight and fruit
weight of Zaghloul date palm.

Table (1): Effect of safe pre-harvest treatments on total yield, bunch weight and fruit weight
of “Zaghloul” date palm during 2012 and 2013 seasons

Yield (kg/palm) Bunch wt.(kg) Fruit weight (g)
Pre-harvest treatments

2012 2013 2012 2013 2012 2013
d C

Amino acids (0.296) 148.33° | 161.00¢ | 148° | 16.10° 25.17 26.21
b b

Sugar alcohol (0.2%) 182.00° | 200.00° | 18.20° | 20.00° 25.80 26.93
C b

Algae extract (0.2%) 1643¢ | 100.00° | 16.43° | 1900° | 2546 26.69
a

Licorice root extract (0.7%) | 207.66°% | 238.66° | 20.96° | 23.86° 28.32° 29.51
e d

Control 10966¢ | 11100 | 1096 | 11.10¢ 18.00 18.95

Means having the same letter (s) within a column are insignificantly different at 5% level.
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5.1.2. Fruit dimensions (length & diameter) and fruit volume:

All pre-harvest treatments increased significantly fruit dimensions and volume as
compared with control in the two studied seasons (Table 2). The best results concerning
fruit length were obtained by spraying licorice root extract treatments followed by sugar
alcohol followed by algae extract followed by amino acids. Licorice root extract gave the
highest fruit diameter (3.22 & 3.54cm); fruit length (6.67 and 6.85 cm) and fruit volume
(23.15 and 23.30 cm?3) and the lowest fruit diameter (2.06 and 2.18 cm); fruit length (4.46
and 4.52 cm) and fruit volume (11.66 and 11.77 cm3) were recorded in control fruits in
both seasons, respectively. From the obtained results, mixture of amino acids and
micronutrients such as iron, zinc, manganese, boron and affect the elongation of the cell
division and cell enlargement as well as the biosynthesis of carbohydrates and proteins,
thus increasing weight, dimensions and volume of fruits. Many previous studies
demonstrated that Mixture of amino acids and micronutrients (15% amino acids, 2.9% F,
1.4% Zn and 0.7% Mn) improved growth parameters (Abdel-Mawgoud et al., 2011).

Table (2): Effect of safe pre-harvest treatments on diameter, length and fruit volume of

“Zaghloul” date palm during 2012 and 2013 seasons

Fruit diameter ) Fruit volume
Fruit length (cm)
Pre-harvest treatments (cm) (cm3)
2012 2013 2012 2013 2012 2013
Amino acids (0.2%) 2.52° 2.70™ 5.08 ¢ 5.22¢ 22207 | 22.30°
Sugar alcohol (0.2%) 2.88° 2.93° 567" 5.78° 22.82° | 22.92°
Algae extract (0.2%) 2.68° 2.62° 5.28 ¢ 5.34 ¢ 2240° | 2251°
Licorice root extract (0.7%) 3.22° 3.54¢ 6.67 ¢ 6.85° 23.15% | 23.30°
Control 2.06° 2.18¢ 4.46° 452° 11.66° | 11.77°

Means having the same letter (s) within a column are insignificantly different at 5% level.

5.2. Chemical properties:

The present results (Table 3) indicated that, all safe pre-harvest treatments more effective
statistically in increasing total soluble solids in (°Brix) and total sugars content and total
anthocyanin content as compared with untreated fruits. Dates sprayed with licorice root
extract gave the highest significant total soluble solids content (37.89 and 39.01 °Brix),
total sugar content (30.53 and 31.84 g/100g FW) and total anthocyanin content (22.25
and 23.39 mg/100g FW) in the first and second seasons, respectively). In contrast, the
lowest total soluble solids in (°Brix) were observed at control fruit which recorded (17.42
and 19.14 °Brix), total sugar content (17.06 and 18.04 g/ 100g FW) and total anthocyanin
content (14.13 and 15.28 mg/100g FW) in the first and second seasons, respectively.
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Many of the previous finding studied that application of amino acids was very effective
in improving fruit quality in terms of increasing total sugars % in relative to the control
treatment (Faissal et al., 2014). Meanwhile, algae extract has a positive effect on fruit
quality (Jaswant et al., 1994). From the obtained results, spraying licorice root extract
gave the highest value of total sugars and fruit quality.

Table (3): Effect of safe pre-harvest treatments on total sugars, tannins and anthocyanin of
“Zaghloul” date palm during 2012 and 2013 seasons

Total soluble solids Total sugars Total anthocyanin
Pre-harvest treatments (°Brix) (mg/100g FW) (mg/100g FW)

2012 2013 2012 2013 2012 2013
Amino acids (0.296) 31.28° 32.92° 25.94° 26.94° 17.37% | 18.29¢
Sugar alcohol (0.296) 36.03° 3757° 29.17° 30.36" 20.79° | 21.87°
Algae extract (0.2%) 32.85° 34.76 ¢ 26.81° 27.89° 18.17°¢ 19.18°¢
a a a a a a

Licorice root extract (0.7%) 37.89 39.01 30.53 31.84 22.25 23.39
Control 17.42°¢ 19.14° 17.06° 18.04° 14.13° 15.28°

Means having the same letter (s) within a column are insignificantly different at 5% level.

Conclusion
All pre-harvest treatments were very effective for increasing yield and bunch weight; and
improving fruit quality in terms of increasing (fruit weight, fruit dimensions, fruit
volume, total soluble solids (°Brix) and total anthocyanin) as compared with control
treatment. All treatments increasing are safe and simple which could be increased

productivity and improving fruits quality of Zaghloul date palm.
References

Abdel-Mawgoud, A.M.R.; El-Bassiouny, A.M.; Ghoname, and Abou-Hussein, A.S.
D. (2011). Foliar Application of Amino Acids and Micronutrients Enhance Performance
of Green Bean Crop under Newly Reclaimed Land Conditions., Australian Journal of
Basic and Applied Sciences, 5(6): 51-55.

Al-Farsi, M.; Alasalvar, C.; Morris, M. and Shahidi. F. (2005). Compositional and

sensory characteristics of three native sun-dried date (Phoenix dactylifera L.) varieties
grown in Oman. J.Agric. Food Chem. 53:7586-7591.

46



-

Egyptian
Egyptian International Journal of Palms V.3 (1) Jan, 2022 40-49 International Journal
of Palms

1t}

Ahmed, F.F.; Mohamed, M.A.; Hussien, Y.A. and Hassan, H.S.E. (2014). Attempts
for reducing alternate bearing in Balady mandarin trees by spraying some amino acids
and vitamins. Under press in Stem Cell 1-5.

Asada, Y.; Li, W. and Yoshikawa, T. (2000). “Biosynthesis of the dimethylallyl
moiety of glabrol in Glycyrrhiza glabra hairy root cultures via a non-mevalonate
pathway,” Phytochemistry, vol. 55, no. 4, pp. 323-326, 2000.

Davies, D.D. (1982). Physiological aspects of protein tumour. Encycl. Plant physiol.
New Series, 14A (Nucleic acids and proteins, structure, biochemistry and physiology of
proteins), Eds.

DerMarderosian, A. (2001). The Review of Natural Products, Facts and Comparisons,
Il inoise 369-370.

Doyon, G.; Gaudreau, G.; St.-Gelais D.; Beaulieu, Y. and Randall, C.J. (1991).
Simultaneous HPLC determination of organic acids, sugars and alcohols. Can. Inst. Sci.
Tehnol. J., 24: 87-94.

Duncan, D.B. (1955). Multiple ranges and multiple F test. Biometrics, 11: 1-42.

Eman, Abd EI Moniem A. and Abd-Allah, A.S.E. (2008). Effect of Green Alga Cells
Extract as Foliar Spray on Vegetative Growth Yield and Berries Quality of Superior
Grapevines. American-Eurasian J. Agric. & Environ. Sci., 4 (4): 427-433.

Faissal F. Ahmed, Ali H. Ali, Abbas S. Abdalla and Ola M.S. Omar (2014). Using
Some Amino Acids Enriched With Certain Nutrients for Improving roductivity of El-
Saidy Date Palms, World Rural Observations 6 (2): 1-6.

Gibson, M.R. (1978). Glycyrrhizin in old and new perspectives. Lloydia., 41: 348-354.

Glasner, B.; Botes, A.; Zaid, A.; Emmens, J. (1999). Date harvesting, packing house
management, and marketing aspects. In: Zaid, A., Arias, E.J. (Eds.), Date Palm
Cultivation, pp. 177-198 (FAO plant roduction and protection paper no. 156).

Husia, C.L.; Luh, B.S.; and Chichester, C.D. (1965). Anthocyanin in free stone
peaches. J. Food Sci., 30:5-12.

Jaswant, S.; Sharma, K.K.: Mann, S.S.; Singh, R. and Grewal, G.P.S. (1994).
Effect of different chemicals on yield and fruit quality of "Le Cont" pear. Acta. Hort.
No 367: 210-213.

Khan, N.; Malik, A.B.; Makbdoom, M.I. and Hag, A. (1993). Invastigations on the

efficiency of exogenous synthetic growth regulators on fruit drop in mango (Mangifera
indica L.). Egypt. J. Hort., 20: 1-14.

47



Egyptian

%é@* Egyptian International Journal of Palms V.3 (1) Jan, 2022 40-49 International Journal
& of Palms

Short, M.B.; Ekici, P.; Leupold, G. and Parlar, H. (2005). Efficiency of Foam
Fractionation for the Enrichment of Nonpolar Compounds from Aqueous Extracts of
Plant Materials, J. Nat. 68, 1386-1389.

Sies, H. (1997). Oxidative stress, Oxidants and antioxidants. Exp. Physiol. 82(2): 291-
295.

Smith, F.A.; Gilles, M.; Hanihun, K.J. and Gedees, A.P. (1956). Clorometric
methods for determination of sugar and related substances. Analysis Chem., 28: 350.

Snedecor, G.W. and Cochran, W.G. (1980). Statistical Methods. 7th Edn.lowa State
Univ. Press Ames. Low USA.

48



Egyptian

%é@* Egyptian International Journal of Palms V.3 (1) Jan, 2022 40-49 International Journal
& of Palms

Jole 1 bl Judes jlel B3gag Jguamll (de sl slgll (any oy A8l

Toiss e JLo 2158 g ame Bla L lagl s dame s JLeS daza ciea
Byalall daals — el 3l 2lS — ASLll iluy pud
Smdl — Acl 3l Eigmdl Spe — el Jukei juslaty Sl G0 Jaall!
@l pasll

S 3 sleddl 3y @ Jelesll Caie mdl ki led (e YOIV YO (meage M Ayl sl
it Ll galesl (R Aalike slge Al b um @ DLl die dayy seill Bl ey
Srisall polially de AdemS obyS -(izmilly pssadsll Oossdl il ¢ wpuzdl) ranallobiall,
ST e Gt Ay ek palktue - (mssdly bl el cnasdl coansd)
s9de palkiusy %Y xS Al (Gumie 9 was el (oA ghugd uSTiagiwlis
Hlelall sia il il dwhyud D oy 3 adsdlhlet)l slas @3 %V 1S 23y ugudyall
S Ll B3g2 (et 3 1> Jlad il cdllall UST yelsg «Jolestl mldl Juses sled 8352 (ras e
s 9 S SL,Sdl S 2l lall slall Bpetll pm> el sladl Bl 039) e a3
Sled Bagzms Blany Led mludl Juadl e Jgiaxll @3 aby Alelas ;! Hlatlly &5lae U3y (Cpiliwsi¥]

oo N 1S Dlya M ugudyall sode elitue Hledll (o die Jolesdl wldl Juses

llaall aliiise - 4 all ey HSl) — Anell (mbeal¥) — (i — sl 3 Al Jias sAdal) cilall)
B gad) — s puad 2l 52 Galiine — 4 jal)

49



