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ABSTRACT: The aim of this investigation is to study some pre- and post-
harvesting treatments affecting yield, quality and storability of “Samani” date-
palm fruits. The field experiments were carried out in Al Bousily Research
Station in EI Behira governorate, Egypt in seasons of 2019 1nd 2020. The effect
of growth regulators such as: Naphthalene Acetic Acid “NAA” (80 and 90 mg/1
at hababak stage and 50 and 60 mg/l at the beginning of fruit color break). and
N-2-chloro-4-pyridyl-N-phenylurea “CPPU” (5 and 10 mg/I at hababak stage
and 10 and 15 mg/I at the beginning of fruit color break) on yield and physical
and chemical characteristics were investigated In addition, the effect of dipping
the fruits in oils such as: lemongrass (0.4 and 0.8 %) and peppermint (4 and 8
%) and cold-storage durations of zero, 15, 30 and 45 day on physical and
chemical characteristics (weight loss, total soluble solids content (TSS), acidity,
TSS/acidity ratio, tannins, chlorophyll and carotene) were evaluated during
storage period. The best growth regulator which gave the suitable yield and
physical and chemical characteristics of “Samani” dates was NAA “90 mg/1 at
hababak stage and 60 mg/l at the beginning of fruit color break”. It gave
“Samani” date-fruits yield of 283.93 — 308.77 kg/tree, bunch weight of 20.74 —
21.93 kg/bunch, fruit weight of 36.43 — 40.54 g/fruit, fruit volume of 32.16 —
33.76 cm®, TSS of 24.62 27.8 %, Acidity of 0.23 — 0.25 %, TSS/Acidity of
98.16 — 118.77 %, vitamin C of 3.81 — 4.19 mg/100 fw, total sugar of 21.74 —
23.65 %, tannins of 0.41 — 0.43 %, chlorophyll of 10.14 — 11.17 mg/100 g and
carotene of 4.08 — 4.45 mg/100 g. The best “Samani” date-palm fruit-quality
using the optimum growth regulator of NAA “90 mg/] at hababak stage and 60
mg/l at the beginning of fruit color break” and fruit dipping on oils of peppermint
8 % at cold storage conditions of “0 + 1°C with R. H. 85 — 90 %” for best
duration of 45 days were: weight loss of 5.46 — 5.82 %, TSS of 27.4 — 29.5 %,
acidity of 0.15 %, TSS/Acidity of 182 — 197 %, vitamin C of 2.79 - 2.82 %, total
sugar of 24.6 — 25.1 %, tannins of 0.15 — 0.16 %, chlorophyll of 5.1 — 6.7 mg/100
g and carotene of 5.7 — 6.2 mg/100 g in both seasons of 2019 and 2020 .

Keywords: Growth-regulators - fruits storability - lemongrass — peppermint — Samani fruits quality.

INTRODUCTION

Date palms are considered one of the oldest trees
known to ancient people as a source of food. Egypt
is considered one of the greatest countries in palm-
date production in the world. The total production
of date fruits in Egypt is about 1.6 million tons/year
(FAO, 2021). Egypt has many cultivars such as
“Zaghloul”, “Samani”, “Halaway” and “Hayany”
which are grown in different regions. They are the
earliest ripening varieties of soft-date grown in
Egypt. “Zaghloul” date is the most important
commercial cultivar in Egypt and highly demanded
in the Arab markets (Kassem et al., 2011). The
process of storing dates is necessary to market
demands, to increase the marketing period longer
than normal season and to obtain a high profit
(Omaima et al., 2012) and the optimum
temperature to store the fruits of dates is 0 — 4 oC

and relative humidity of 85 - 90 % (Al-
Redhaiman, 2005) to be stored for a month
depending on the cultivar.

Growth regulators play an important role in
improving quality and productivity of date palms
(El-Kosary, 2009) and other fruit species (Agusti
et al., 2003 and Davis, 2004) probably by
increasing cell division and elongation. The
application of NAA during Kimri stage cause an
increase in fruit size of Zahdi and Sayer cv.
(Mohammed and Shabana, 1980). GA
application on Barhee™ at 50, 100 and 150 ppm at
15 - 16 weeks following pollination increased fruit
weight and fruit length and delayed fruit ripening
(Awad and Al-Qurashi, 2012). Also, GAs spray
on Samani and Zaghloul dates at 4 weeks after
pollination increased bunch weight, weights of
fruit and seed (El-Kosary, 2009). Ethrel
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application at hababouk and at the end of Kimri
stage increased fruit weight, length, and diameter
and advanced fruit ripening date of Sokary™ dates
(Kassem et al., 2012). Cold storage delayed fruit
ripening and extend the shelf life of Barhee™ dates
compared with store at ambient condition (Al-
Obeed, 2010). Pre-harvest spray of gibberellic
acid, naphthalene acetic acid, benzyl adenine and
salicylic acid each at 50 or 100 ppm reduced rutab
percent, weight loss and delayed fruit maturation
and ripening of Barhee* dates during cold storage
(Mohammed et al., 2014). Also, Khalil (2015)
found that NAA had higher bunch weight followed
by GA; and ethrel.

The development and wuse of alternative
postharvest control options involving natural plant
extracts have become important, since it is
perceived as being environmentally safer and more
acceptable to the general public (Janisiewicz and
Korsten, 2002). Recently, researchers have shown
an interest in the application of non-toxic
alternatives such as, essential oil including jasmine
oil which have been shown to possess antibacterial,
antifungal, antiviral, insecticidal and antioxidant
properties (Zaghloul et al., 2011; Sabry et al.,
2011 and Gameel, 2011). Green tea extract is a
powerful antioxidant, because of the high levels of
polyphenols and contains different tannins,
vitamins and minerals (Faissal et al., 2014). Green
tea catechins and theirpolymeric oxidation
products are potent inhibitors of several virulent
bacterial toxins and antiviral activities of green tea
catechins are observed against several pathogenic
viruses (Friedman, 2007). Green tea polyphenols
have shown their osteo-protective effects by
decreasing oxidative stress, increasing the activity
of antioxidant enzymes (Shen et al., 2011). In
same trend, Zaki et al. (2017) concluded that the
green tea at 2 % extract and /or jasmine oil (200
ppm) treatments as solely or in combination as
natural and safe material were the most effective
treatments in maintaining the overall quality
attributes of date palm (Phoenix dactylifera L.)
fruits cv. Zaghloul during cold storage at (0 °C with
85 — 90 % RH) for 45 days, whereas after 60 days
of cold storage none of the used treatments was
clearly effective.

Cold storage delayed fruit ripening and extend the
shelf life of ,,Barhee” dates compared with store at
ambient condition (Al-Obeed, 2010). On the
otherwise, Shamim et al. (2013) studied the effect
of hot water with temperatures of 40, 50 and 60 °C
on fruit quality during storing ripened dates at 30 +
50 °C for 3 months.. It concluded that optimum
hot-water temperature was 50 °C which gave
firmness values of 2.3 and 1.8 N/cm2 and TSS
values of 62.98 and 54.39 for “Hilawi” and “Khud
Ravi” date-palm cultivars respectively. In addition,
Zaki etal. (2017) studied the effect of cold-storage
period on “Zaghloul” date-palm fruits quality and
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found that loss weight-loss values were 0, 15.89,
17.04, 23.87 and 28.08 %, decay values were
0,14.25, 20.14, 21.79 and 37.37 %, firmness values
of 17.5, 17.0, 16.73, 14.8 and 12.33 Ib/inch?, TSS

values of 10.3, 10.8, 11.07, 11.43 and 10.53 % ,

acidity values 0f 0.37, 0.37,0.43,0.33 and 1.27 and

tannins values of 3.33, 2.2, 1.23, 1.47 and 1.53

mg/g for cold-durations of 0, 15, 30, 45 days

respectively at season of 2015 In the same line, EI-

Dengawy et al. (2018) studied the effect of cold-

storage period on “Hyany” date-palm fruits quality

and found that loss weight-loss values were 1.38,

1.81, 3.08 and 1.40 %, decay values were 0, 0, 0

and 56.7 %, firmness values of 16.4, 16.3, 13.6 and

10.4 Ib/inch? and TSS values of 30.1, 37.8, 38.5

and 40.0 % and for cold-durations of 0, 15, 30, 45

days respectively. Also, Yehia and Zaki (2020)

studied the effect of a mechanical pollination on

quality of "Zaghloul" Date-palm fruits during cold
storage. They concluded that the best “Zaghloul”
date-palm fruit-quality using the tested pollination-
machine at best postharvest treatments conditions

at cold storage conditions of 0 + 1°C with R. H. 85

— 90 % cold-storage duration of 45 days were:

weight loss of 4.7-5.2 %, decay of 20.5 — 20.6 %,

fruit firmness of 14.1-14.4 mg/cm , TSS of 12.4 -

12.7 %, acidity of 0.24 — 0.37 %, TSS/Acidity ratio

of 52.92 — 33.51 and tannins of 1.44 - 1.51 mg/g

for seasons of 2018 and 2019. Therefore, the
objectives of present investigation are:

1- To study the effect of Naphthalene Acetic
Acid “NAA” and N-2-chloro-4-pyridyl-N-
phenylurea “CPPU” growth regulators on
number of bunches per tree, bunch weight,
fruit mass and some chemical properties of
fruits for “Samani” date-palm.

2- To study the effect of dipping the fruits in
natural safe alternatives postharvest
treatments such as lemongrass and
peppermint oils for improving the
storability and quality of date palm fruits
during cold storage, as well as marketing
period of the “Samani” date-palm variety.

MATERIALS AND METHODS

Experimental soil and palm conditions:

The field experiments were carried out in Al
Bousily Research Station in El Behira governorate,
Egypt to study the effect of some pre-harvest
spraying treatments on yield, fruit quality and
extending storage life of Samani date palm fruits in
2019 and 2020 seasons. The conditions of the
selected 15 tested trees are as follows: (a) soil type:
clay, (b) palm tree variety: “Samani”, (c) trees
spacing: 6 m, (d) rows spacing: 6 m, (e) palm tree
height: about 8 m, (f) Number of bunches per tree:
10 - 14 bunch/tree.

Spraying with tested growth-regulators was carried
out for 12 trees from each treatment as follows: the
first application at hababak stage in June and the
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second application in the beginning of fruit color
break in September.

Experiments setup:

At pre-harvesting.

This study was conducted to investigate the effects
of Naphthalene Acetic Acid (NAA) and N-2-
chloro-4-pyridyl-N-phenylurea (CPPU) on the
growth and quality development of palm tree
fruits. This date palm trees were sprayed with this
following treatment. The pre-harvest growth
regulator treatments using 15 trees (5 treatments x
3 replicates) were designed as completely
randomized design as follows:

T1: Control "Water Only".

T2: NAA (80 mg/l at hababak stage and 50 mg/I
at the beginning of fruit color break).

T3: NAA (90 mg/l at hababak stage and 60 mg/I
at the beginning of fruit color break).

T4: CPPU (5 mg/l at hababak stage and 10 mg/I
at the beginning of fruit color break).

T5: CPPU (10 mg/l at hababak stage and 15 mg/I
at the beginning of fruit color break).

At post harvesting.

The present study was conducted to investigate the
effects of dipping the fruits storability in oils such
as: lemongrass (0.4 and 0.8 %) and peppermint (4
and 8 %) on quality of palm tree fruits. The post
harvesting treatments interacted with the previous
five pre-harvesting treatments using 20 carton
boxes were designed as two-factorial design for
post harvesting treatments with 3 replicates as
follows:

T6: T2 without dipping the fruits in essential oils.
T7: T3 without dipping the fruits in essential oils
T8: T4 without dipping the fruits in essential oils
T9: T5 without dipping the fruits in essential oils
T10: T2 + dipping the fruits in lemongrass oil at
0.4%.

T11: T2 + dipping the fruits in lemongrass oil at
0.8%.

T12: T2 + dipping the fruits in peppermint oil at
4%.

T13: T2 + dipping the fruits in peppermint oil at
8%.

T14: T3 + dipping the fruits in lemongrass oil at
0.4%.

T15: T3 + dipping the fruits in lemongrass oil at
0.8%.

T16: T3 + dipping the fruits in peppermint oil at
4%.

T17: T3 + dipping the fruits in peppermint oil at
8%.

T18: T4 + dipping the fruits in lemongrass oil at
0.4%.

T19: T4 + dipping the fruits in lemongrass oil at
0.8%.

T20: T4 + dipping the fruits in peppermint oil at
4%.
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T21: T4 + dipping the fruits in peppermint oil at
8%.

T22: T5 + dipping the fruits in lemongrass oil at
0.4%.

T23: T5 + dipping the fruits in lemongrass oil at
0.8%.

T24: T5 + dipping the fruits in peppermint oil at
4%.

T25: T5 + dipping the fruits in peppermint oil at
8%.

Cold-storage conditions: Date palm fruits cv.
“Samani” were harvested at the end of September
during two successive seasons of 2019 and 2020.
Fruits were harvested at repining stage. Harvested
fruits were uniform in size, appearance, free from
visible physical and pathological defects.
Harvested fruits were transferred to the laboratory
for further treatments at the same day of harvest.
Fruits sampled randomly from each tree were
thoroughly washed with tap water only and left to
air dry completely. The fruits then packed in carton
boxes with size about 5 kg and stored at 0 + 1 °C
with 85 - 90 % relative humidity. Cold-storage
durations of 0, 15, 30 and 45 were tested. Ten
fruits from each carton box were used for weight
loss determination every 15 days during the storage
periods. Ten fruits were also, taken from the carton
box every 15 days for the determination of physical
and chemical fruit properties.

The studied characters:

Pre-harvesting measurements:

Physical properties: “Samani” fruit-yield (kg),
bunch weight (kg) and fruit weight (g) were
measured using tested growth regulators.
Chemical properties: “TSS”,  Acidity,
“TSS/acidity”, total sugar, vitamin C, tannins,
Chlorophyll and carotene for “Samani” date-fruits
were determined.

Cold-storage measurements:

1- Weight loss (%): Fruits were weighed before
and after an interval of 15 days for a total cold-
storage period of 45 days. The fruit weight loss
percent was calculated by the following equation
(Vicente et al., 2003):

Fruit weight loss, % = (W1 — W2) x100 / W1
Where: W= weight of sample at first interval, and
W= weight of sample at second interval.

2- Total soluble solids (TSS) percent: Total
soluble solids percent (TSS, %) was measured for
tested date-palm fruit juice using digital hand
refractometer (Model Palette, PR-32, Atago)..

3- Acidity percent: Total acidity-percent was
expressed as malic acid and determined by titrating
5 ml juice with 0.1 N sodium hydroxide using
phenolphthalein as an indicator.

4- Total soluble solids / Total acidity ratio: was
calculated by dividing TSS (%) by total acidity
(%), as the methods described by A.O.A.C.,
(2000).
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5- Vitamin C: The ascorbic acid content of the
juice was determined by titration with 2, 6 dichloro
phenol-indo-phenol  (A.O.A.C., 2000) and
calculated as (mg/100 ml juice).

6- Total sugar: Total sugar percentage were
determined according to the method of Malik and
Singh (1980).

7- Total tannins content: Total tannins were
estimated as mg per g fresh weight due to the
method described by A.O.A.C., (2000).

8- Carotene and total chlorophyll contents:
Carotenoids and total chlorophyll contents
(mg/100 g peel fresh weight) were achieved by the
method of Moran and Porath (1980), as 80 %
acetone extract was colorimetrically assayed at 440
nm for caroteneand 650 nm for total chlorophyll
using a Spectrophotometer.

Statistical analysis: Data of the present study were
subjected to the analysis of variance test (ANOVA)
as completely randomized design for pre-
harvesting treatments and two factorial design for
post harvesting treatments. ANOVA and least
significant differences (LSD) at the 5 % level of
probability were calculated using a computer
program “SAS” (SAS, 2000) version 8.02.

RESULTS AND DISCUSSION

A. Pre-harvesting results:

1. Effect of growth-regulators “NAA” and
“CPPU”) on bunch weight, fruit weight, length,
diameter and volume.

Tables (1) and (2) show the effect of growth-
regulators “NAA” and “CPPU” on “Samani” date-
fruit yield, bunch weight, fruit weight, length,
diameter and volume for 2019 and 2020 seasons.
The “Samani” dare-palm fruit yield, bunch weight,
fruit weight, length, diameter and volume
significantly increased by increasing “NAA” and
“CPPU” concentrations compared with control

(JAAR) Volume: 26 (4)

treatment (without growth regulator). It was found
that the tested second season of 2020 Samani
values higher than the first season of 2019 for all
measurements.

Results revealed that by increasing “NAA” from
50 to 60 mg/l “Samani” yield increased from
274.03 to 283.93 and from 300.44 to 308.77
kg/tree, bunch weight increased from 20.12 to
20.74 and from 21.93 to 21.93 kg, fruit weight
increased from 36.48 to 40.54 and from 33.59 to
36.43 g, fruit length increased from 4.56 to 5.06
and from 4.34 to 4.86 cm, fruit diameter increased
from 3.24 and 3.41 and from 3.12 to 3.32 cm and
fruit volume increased from 31.63 to 33.76 and
from 30.14 to 32.16 cm?® in the two studied seasons
of 2019 and 2020 respectively.

The results showed that the “Samani” date-palm
trees treated with “NAA” gave the maximum of
average yield of 291.79 kg/tree, bunch weight of
21.8 kg/bunch, fruit weight of 36.76 g/fruit and
volume of and 31.93 cm3. Meanwhile, “CPPU”
treatment gave the average yield of 269.47 kg/tree,
bunch weight of 20.39 kg/bunch, fruit weight of
32.41 g/fruit and volume of and 28.93 ¢cm? in both
seasons.

The increase in yield obtained by the mentioned
substances might be due to the fact that they also
increased fruit and bunch weight in this study. A
similar increase in the yield by different GA3 and
CPPU sprays was recorded by (Rizk-Alla and
Meshrake, 2006). The role of exogenous applied
polyamines in increasing tree yield was previously
stated by (Melouk, 2007). The pre-harvest
application of all growth regulators had positive
influences in increasing fruit weight, diameter,
length and volume of “Samani” date. Also, the
growth regulators retarded fruit green color break
of “Samani” dates. This increment in fruit physical
characteristics was also reported by numerous

Table 1: Effect of growth-regulators “NAA” and “CPPU” on “Samani” date-fruit yield,
bunch weight and fruit weight in 2019 and 2020 seasons.

Growth regulators Yield (kg/tree)

Bunch Weight (kg) Fruit Weight (g)

(GR) 2019 2020 2019 2020 2019 2020
Control 204.57 216.48 17.47 19.04 26.04 23.32
NAA cl 274.03 300.44 20.12 21.93 36.48 33.59
NAA c2 283.93 308.77 20.74 21.93 40.54 36.43
CPPU cl 257.28 271.54 19.64 20.92 32.26 29.23
CPPU c2 263.80 285.27 19.79 21.21 36.17 31.98
Mean 269.76 291.51 20.07 21.50 36.36 32.81
LSD o.05 2.62 9.58 0.34 0.36 0.89 1.33

Control: Control "Water".

NAA c1: (80 mg/l at hababak stage and 50 mg/| at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/I at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/I at the beginning of fruit color break).

CPPU c2: (10 mg/l at hababak stage and 15 mg/I at the beginning of fruit color break).
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Table 2: Effect of growth-regulators “NAA” and “CPPU” on “Samani” date-fruit length,
diameter and volume in 2019 and 2020 seasons.

Growth Length (cm) Diameter (cm) Volume (cm®)
reg(‘(";"';{t)ors 2019 2020 2019 2020 2019 2020
Control 311 3.00 256 2.45 24.01 22.86
NAA cl 456 434 3.24 3.12 31.65 30.14
NAA c2 5.06 4.86 3.41 3.32 33.76 32.16
CPPU ¢l 3.65 3.47 291 279 28.48 27.36
CPPU 2 4.05 3.86 3.07 2.93 30.38 29.49
Mean 433 413 3.16 3.04 31.07 29.79
LSD at 00 0.038 0.10 0.009 0.061 1.02 1.18

Control: Control "Water".

NAA cl: (80 mg/l at hababak stage and 50 mg/I at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/| at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break).

CPPU ¢2: (10 mg/l at hababak stage and 15 mg/I at the beginning of fruit color break).

researchers working on different fruit species
(Aljuburi et al., 2000; Stern et al., 2006;
Aboutalebi and Beharoznam, 2006; Kassem et
al., 2011). The improvement in fruit physical
properties as a result of the different sprayed
growth regulators might be due to their influence
in enlarging cell size and enhancing the strength of
carbohydrate sink, thus increasing fruit size and
weight. In this way, Kuiper (1993) suggested that
sink strength is established and regulated by plant
growth regulators which stimulate transport of
nutrients through the phloem, modify the strength
of the sink by stimulating fruit growth and increase
the ability for sugar unloading from the phloem.
They may also act on metabolism and
compartmentalization of sugar and its metabolites
(Brenner and Cheikh, 1995). CPPU has been
reported to stimulate both cell division and cell
elongation resulting in fruit size increase when
applied shortly after fruit set (Dokoozlain, 2000).
The increase in yield obtained by the mentioned
substances might be due to the fact that they also
increased fruit and bunch weight in this present
study. A similar increase in the yield by different
GA3 and CPPU sprays was recorded by (Rizk-
Alla and Meshrake, 2006). CPPU spray was
found to delay chlorophyll breakdown and fruit
aging (Yuan et al., 2004). CPPU treatments also
noticeably delayed maturity (Zai-xin and Yong-
ling, 2005).

2. Effect of growth-regulators “NAA” and
“CPPU”) on “Samani” palm-date fruit
chemical properties.

Tables (3) and (4) show the effect of
growth-regulators “NAA” and “CPPU” on “TSS”,
Acid, “TSS/Acid”, vitamin C percent, total sugar,
tenines percent, chlorophyll and carotine of
Samani” date-fruits for 2019 and 2020 seasons.
2.1. Total soluble solids (TSS).

Table (3) shows that total soluble solids
(TSS) of Samani” date-fruits significantly
increased by increasing concentration of “NAA”
and “CPPU” growth regulators compared with
control treatment (without growth regulators) in
the two seasons..

It was found that total soluble solids (TSS) of

Samani” date-fruits increased by all sprayed

growth regulators NAA, CPPU as compared with

the control treatment in both seasons. There was no
significant difference between NAA and CPPU.

The maximum total soluble solids (TSS) values of

28.15 and 25.92 % were obtained using CPPU c2:

(10 mg/l at hababak stage and 15 mg/l at the

beginning of fruit color break) in the first and

second seasons respectively. Meanwhile, the
minimum fruit TSS values of 22.48 and 20.45 %
were obtained using control treatment (without
growth regulators) at first and second seasons of
2019 and 2020, respectively.

361



(JAAR) Volume: 26 (4)

Table 3: Effect of growth-regulators “NAA” and “CPPU” on “TSS”, Acidity,
“TSS/Acidity” and vitamin C percent of Samani” date-fruits in 2019 and 2020

seasons.

Growth - TSS/Acidit Vitamin C
regulators TSS (%) Acidity (%) (ratio) g (mg/100 fw)
(GR) 2019 2020 2019 2020 2019 2020 2019 2020
Control 2248 2045  0.28 0.31 79.70 65.91 3.17 2.81
NAA cl 2533 2345 0.24 0.27 104.24  87.72 3.86 3.51
NAA c2 27.08 2462  0.23 0.25 118.77  98.16 4.19 3.81
CPPU c1 2437 2241  0.27 0.30 90.26 75.46 3.47 3.19
CPPU c2 28.15 2592  0.25 0.27 11441  95.79 3.77 3.47
Mean 26.23 2410 0.25 0.27 106.92  89.28 3.82 3.50
LSD at 005 0.58 0.63 0.02 0.02 6.79 17.65 0.077  0.08

Control: Control "Water".

NAA cl: (80 mg/l at hababak stage and 50 mg/I at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/I at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/I at the beginning of fruit color break).

CPPU ¢2: (10 mg/l at hababak stage and 15 mg/I at the beginning of fruit color break).

The increase of fruit TSS using CPUU and NAA
application comparing to control treatment (without
growth regulators) may be due to their influence in
delayed fruit ripening process. Dhillon and Mahajan
(2011) found that higher sugars and soluble solids during
ripening could be due to analysis of organic compounds
and starch in ethephon-treated fruits. These results
confirm those of (Moustafa and Seif, 1996, Aljuburi et
al., 2000), Awad and Al-Qurashi (2012) Al-Obeed
(2010). The increase in TSS concentration by GA3,
NAA and ethrel application is previously stated by
(Aljuburi et al., 2001, Marzouk and Kassem, 2011,
Awad and Al-Qurashi, 2012 and Kassem et al., 2012).
Bakr et al. (2007) found that Samani and Zaghloul fruit
contents of TSS, total soluble sugars, reducing and non-
reducing sugars were increased and by NAA application
and 100 ppm of NAA gave the highest content of TSS in
Samani and Zaghloul fruit followed by 150, 50 ppm
NAA and control treatment. Also, Abd El-Kader et al.
(2008) found that spraying Zaghloul date-palm by NAA
with different concentrations significantly increased
total soluble solids. Choudhary et al. (2018) found that
by increasing GAs concentration from 50 to 200 ppm the
TSS increased from 32.04 to 39.78 % for Barhee date-
palm.

2.2. Acidity.

Table (3) shows that the acidity percent of Samani” date-
fruits significantly decreased using all sprayed growth
regulators NAA, CPPU treatment as compared with the
control treatment in both seasons. The Acidity decreased
by increasing tested growth-regulators concentration.
There is no significant difference between “NAA” and
“CPPU”. The acidity percent for control, “NAA” and
“CPPU” treatments were 0.28 — 0.31, 0.23 — 0.27, 0.25
— 0.30 % for all tested growth-regulator concentrations
and both seasons.

The decrease of fruit acidity using CPUU and NAA
application comparing to control treatment (without
growth regulators) may be due to their influence in
delayed fruit ripening process. Spraying CPUU and
NAA in this study increased ethylene content in the fruit,
accelerate fruit maturing and ripening processes. The
above mentioned results are in harmony with those
obtained by (Ashour et al., 2018) who included that
spraying GAs at 100 ppm, 6-benzylaminopurine (BAP)
at 100 ppm, Boric acid at 250 ppm and their mixture on

“Barhee” date-palm significantly decreased acidity. On
the other hand, Ghazzawy (2013) found that the
application of GA3 decreased TSS % and delayed fruit
maturation slightly. Choudhary et al. (2018) found that
by increasing GAs concentration from 50 to 200 ppm
acidity decreased from 0.33 to 0.22 % for Barhee date-
palm.

2.3. “TSS/Acidity”.

Table (3) shows that the “TSS/Acidity” ratio
significantly increased using NAA, CPPU as compared
with the control treatment in both tested seasons. Also,
“TSS/Acidity” ratio increased by increasing NAA,
CPPU concentration. It was found the first season of
2019 gave “TSS/Acidity” values more than the second
season of 2020 for all growth regulators treatments. The
“TSS/Acidity” for control, “NAA” and “CPPU”
treatments were 65.91 — 79.70, 87.72 — 118.77, and
7546 — 11441 for all tested growth-regulator
concentrations in both seasons.

2.4. Vitamin C.

Table (3) shows that vitamin C of “Samani” date-fruits
significantly increased using NAA, CPPU as compared
with the control treatment in both tested seasons. Also,
vitamin C increased by increasing NAA and CPPU
concentration. It was found that the first season of 2019
gave vitamin C values higher than the second season of
2020 for all growth-regulator treatments. For growth-
regulator treatments, the maximum values of vitamin C
of 4.19 and 3.81 % were obtained using NAA “90 mg/I
at “hababak” stage and 60 mg/l at the beginning of fruit
color break” during 2019 and 2020 seasons,
respectively.  Meanwhile, the minimum values of
vitamin C of 3.47 and 3.19 % obtained using CPPU (5
mg/l at “hababak” stage and 10 mg/1 at the beginning of
fruit color break) in 2019 and 2020 seasons, respectively.
Also, for control treatment (without growth regulator),
vitamin C values were 3.17 and 2.81 % in both seasons,
respectively.

2.5. Total-sugar percent.

Results in table (4) show that total-sugar percent of
Samani” date-fruits significantly increased using NAA
and CPPU as compared with the control treatment in
both tested seasons. Also, total-sugar percent increased
by increasing NAA and CPPU concentration in both
tested seasons. It was found the tested first season of
2019 gave total-sugar percent values higher than the
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second season of 2020 for all growth-regulator
treatments. The total-sugar percent for control, “NAA”
and “CPPU” treatments were 15.79 — 17.34, 19.87 —
23.65, 17.91 — 21.29 % at all tested growth-regulator
concentrations in both seasons.

The results are in harmony with those reported by Bakr
et al. (2007) who found that Samani and Zaghloul fruit
contents of TSS, total soluble sugars, reducing and non-
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reducing sugars were increased by spraying 100 ppm of
NAA It was found that on date palms spraying GA3 at
150 ppm increased total sugars percentage (Ahmed et
al., 2010, Mostafa, 2015 and Merwad et al., 2015). Also,
Abd El-Kader et al. (2008) found that spraying Zaghloul
date-palm by NAA with different concentrations
significantly increased total sugar-content.

Table 4: Effect of growth-regulators “NAA” and “CPPU” on total sugar, tannins percent,
chlorophyll and carotene concentration of Samani” date-fruits in 2019 and 2020

seasons.

Growth . Chlorophyll Carotine
regulators Total sugar (%)  Tanines (%) (mg/lO(F))g)y (mg/100g)
(GR) 2019 2020 2019 2020 2019 2020 2019 2020
Control 17.34 15.79 0.62 0.65 6.94 7.80 4.80 4.59
NAA cl 21.90 19.87 0.45 0.48 9.50 10.54 4.19 3.84
NAA c2 23.65 21.74 0.41 0.43 10.14 11.17 4.45 4.08
CPPU cl1 19.70 17.91 0.56 0.59 8.88 9.71 3.36 3.11
CPPU c2 21.29 19.42 0.51 0.53 9.29 10.22 3.53 3.25
Mean 21.64 19.74 0.48 0.51 9.45 10.41 3.88 3.57
LSD at 0.05 0.97 0.81 0.013 0.023 0.36 0.37 0.19 0.37

Control: Control "Water".

NAA c1: (80 mg/l at hababak stage and 50 mg/I at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/I at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/I at the beginning of fruit color break).
CPPU c2: (10 mg/l at hababak stage and 15 mg/I at the beginning of fruit color break).

2.6. Tannins percent.

Results in table (4) show that tannins of
“Samani” date-fruits significantly decreased using
NAA and CPPU as compared with the control
treatment in both tested seasons. Also, tannins
decreased by increasing NAA and CPPU
concentration. It was found that the second season
of 2020 gave tanines values higher than the first
season of 2019 for all growth-regulator treatments.
For growth-regulator treatments, the maximum
values of tannins of 0.56 and 0.59 % were obtained
using CPPU (5 mg/I at hababak stage and 10 mg/I
at the beginning of fruit color break) in 2019 and
2020 seasons, respectively.  Meanwhile, the
minimum values of tannins of 0.41 and 0.43 %
obtained using NAA (90 mg/I at hababak stage and
60 mg/l at the beginning of fruit color break) in
2019 and 2020 seasons, respectively. Also, for
control treatment (without growth regulator),
tannins values were 0.62 and 0.65 % in both
seasons, respectively.

In the present study, the increase in
soluble tannins concentrations in fruits decreased
using CPUU and NAA application might be due to
their influence in delayed fruit ripening process.
The results is similar to the results obtained by Abd
El-Kader et al. (2008) who found that spraying
Zaghloul date-palm by NAA that significant
reduced tannins content was observed at 40 and 50
ppm NAA treatments than the control in both
seasons.

2.7. Chlorophyll content.

Results in table (4) show that chlorophyli

of Samani” date-fruits significantly increased

using NAA and CPPU as compared with the
control treatment in both tested seasons. Also,
chlorophyll increased by increasing NAA and
CPPU concentration in both tested seasons. It was
found that the second season of 2020 gave
chlorophyll values higher than the first season of
2019 for all growth-regulator treatments. The
chlorophyll for control, “NAA” and “CPPU”
treatments were 6.94 — 7.80, 9.50 — 11.17 and 8.88
—10.22 mg/100 g for all tested growth-regulator
concentrations in both seasons.

The increasing of fruit chlorophyll using
CPUU and NAA application comparing to control
treatment (without growth regulators) may be due
to their influence in delayed fruit ripening process
as mentioned before (Moustafa and Seif, 1996;
Aljuburi et al., 2000) working on date palm. The
results is in harmony with (Kassem et al., 2012)
who studied spraying Sokary date palm growing
in Riyadh area, Saudi Arabia by NAA, GAs,
CPPU, Put and SA substances increased
significantly chlorophyll with all treatments
(except Eth) during both seasons.

2.8. Carotene.

Results in table (4) show that carotene of
Samani” date-fruits significantly decreased using
NAA and CPPU as compared with the control
treatment in both tested seasons. Also, carotene
increased by increasing NAA and CPPU
concentration in both tested seasons. It was found
that the first season of 2019 gave carotene values
higher than the second season of 2020 for all
growth-regulator treatments. The carotene for
control, “NAA” and “CPPU” treatments were 4.59
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-4.80, 3.84 —4.45 and 3.11 — 3.53 mg/100 g for all

tested growth-regulator concentrations in both

seasons as compared with the water sprayed
control.

The results is in harmony with (Kassem
et al., 2012) who studied spraying Sokary date
palm growing in Riyadh area, Saudi Arabia by
NAA, GAs, CPPU, Put and SA substances and
found that the fruit carotene content decreased at
rutab stage in both seasons as compared with the
water sprayed control and Eth. No significant
differences were obtained between NAA, CPPU,
Put and SA during both seasons.

B. Cold-storage (Post harvesting) results:

Effect of Naphthalene Acetic Acid
“NAA” and N-2-chloro-4-pyridyl-N-phenylurea
“CPPU” growth-regulators, dipping in lemongrass
and peppermint oils and cold-storage duration on
fruit weight and some chemical properties of fruits
for “Samani” date:

1. Effect of “NAA” and “CPPU” growth-
regulators, dipping fruits in oils and cold-
storage duration on fruit-weight loss.

Table (5) shows the effect of growth-
regulators “NAA” and “CPPU” dipping in oils and
cold-storage duration on fruit weight for “Samani”
dates: in 2019 and 2020 seasons. The fruit-weight
loss of Samani” date-fruits significantly decreased
using NAA, CPPU, “NAA + lemongrass oil”,
“NAA + peppermint oil”, “CPPU + lemongrass
0il”, and CPPU + peppermint oil” as compared
with the control treatment at all tested
concentrations,  cold-storage  durations and
seasons. Also, fruit-weight loss decreased by
increasing NAA, CPPU, lemongrass and
peppermint oil concentrations at all tested cold-
storage durations and seasons. The fruit-weight
loss of Samani” date-fruits significantly increased
by increasing cold-storage duration at all tested
growth-regulators, oils and seasons.

Results revealed that the maximum fruit-
weight losses of 8.23 and 8.51 % were obtained
using “Water + CPPU cl” treatment (washing
“Samani” date-fruits by water treated pre-
harvesting with 5 mg/l at hababak stage and 10
mg/l at the beginning of fruit color break) and
cold-storage duration of 45 days in 2019 and 2020
seasons respectively.. Meanwhile, the minimum
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fruit losses of 2.64 and 2.96 % were obtained using

“NAA c2 + lemongrass 0.8 %” (NAA 90 mg/l at

hababak stage and 60 mg/l at the beginning of fruit

color break + fruit dipping in lemon grass oil) and

cold-storage duration of 15 days for 2019 and 2020

seasons respectively.

Weight loss is an important factor that
limits postharvest fruit storage life (Adato and
Gazit, 1974). In the present study, NAA and
CPUU decreased weight loss, this is in contrast to
what observed by Mohamed et al. (2014) who
found that weight loss of “Barhee” dates was
significantly higher at 50 and 100 ppm of GA3 and
NAA compared to control. The reduction of weight
loss might be due to the effect of sprayed
substances on maintaining and slowing down
water loss (Lester and Grusak, 2004, Mahajan
and Dhatt, 2004).

2. Effect of cold-storage duration, growth-
regulators “NAA” and “CPPU”, dipping in
lemongrass and peppermint oils on some
fruit chemical properties.

2.1. “TSS” percent.

Table (6) shows the effect of growth-
regulators “NAA” and “CPPU” dipping in oils and
cold-storage duration on “TSS” percent for
“Samani” date-fruits in 2019 and 2020 seasons.
The TSS percent of Samani” date-fruits
significantly increased using NAA, CPPU, “NAA
+ lemongrass oil”, “NAA + peppermint oil”,
“CPPU + lemongrass oil”, “CPPU + peppermint
oil” as compared with the control treatment
(Without growth regulators and without dipping in
oils) at all tested concentrations, cold-storage
durations and seasons.

Also, “TSS” percent increased by
increasing NAA, CPPU and peppermint, and by
decreasing , lemongrass oil concentrations at all
tested cold-storage durations and seasons. The
“TSS” percent of Samani” date-fruits significantly
increased by increasing cold-storage duration at all
tested growth-regulators, oils and seasons.

Data show that the average values of
“TSS” were 21.2 — 23.2, 23.2 — 24.9, 24.6 — 26.4,
23.0—25.2 and 25.1 — 26.9 % for control treatment
(without growth regulator), NAA c1 “80 mg/l at
hababak stage and 50 mg/I at the beginning of fruit
color break”, NAA ¢2“90
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Table 5: Effect of growth-regulators “NAA” and “CPPU” dipping fruits in oils and cold-
storage duration on fruit weight-loss percent of “Samani” dates in 2019 and 2020

seasons.

Weight loss, %.

2019

A- Growth regulators

2020

(GR) B- Cold-storage duration, (day).
0 15 30 45 Mean 0 15 30 45 Mean

(B) (B)
Control (Water) 0 406 6.07 905 479 0 517 615 7.06 459
Water + NAA cl 0 380 475 643 3.76 0 430 566 707 4.28
Water + NAA c2 0 346 413 525 320 0 389 511 6.03 3.74
Water + CPPU cl 0 433 598 823 467 0 491 689 851 5.13
Water + CPPU c2 0 376 48 655 3.73 0 426 579 714 423
NAA c1 + lemongrass 0.4 % 0 304 38 510 301 0 344 464 561 3.42
NAA cl + lemongrass 0.8 % 0 295 361 471 282 0 331 437 528 324
NAA c1 + peppermint 4 % 0 326 441 594 340 0 369 507 629 376
NAA c1 + peppermint 8 % 0 330 444 6.09 346 0 384 535 664 396
NAA c2 + lemongrass 0.4 % 0 281 333 423 260 0 316 412 486 3.04
NAA c2 + lemongrass 0.8 % 0 264 288 351 226 0 296 373 431 275
NAA c2 + peppermint 4 % 0 293 354 489 284 0 328 434 520 321
NAA c2 + peppermint 8 % 0 319 406 546 3.18 0 357 477 582 354
CPPU c1 + lemongrass 0.4 % 0 344 478 664 371 0 390 551 6.8 4.07
CPPU c1 + lemongrass 0.8 % 0 336 448 614 349 0 371 516 638 381
CPPU cl + peppermint 4 % 0 357 510 7.18 3.96 0 418 594 748 440
CPPU cl + peppermint 8 % 0 380 564 805 437 0 431 635 799 466
CPPU c2 + lemongrass 0.4 % 0 3.08 392 524  3.06 0 349 4.67 5.71 3.47
CPPU c2 + lemongrass 0.8 % 0 29 360 472 282 0 330 438 525 323
CPPU c2 + peppermint 4 % 0 325 433 589 337 0 367 508 624 375
CPPU c2 + peppermint 8 % 0 340 470 650 3.65 0 38 544 672 4.00
Mean (A) 0 332 432 584 0 375 512 6.27
LSD at oss Growth regulators (GR): 0.13 Growth regulators (GR):0.10

Storage periods (B):0.06

Storage periods (B): 0.05

NAA c1: (80 mg/l at hababak stage and 50 mg/I at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/I at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/I at the beginning of fruit color break).
CPPU c2: (10 mg/l at hababak stage and 15 mg/I at the beginning of fruit color break).
Percentages beside lemongrass and peppermint are oil concentrations.

mg/l at hababak stage and 60 mg/I at the beginning of
fruit color break”, CPPU c1 “5 mg/1 at hababak stage and
10 mg/1 at the beginning of fruit color break”, CPPU c2
“10 mg/1 at hababak stage and 15 mg/l at the beginning
of fruit color break” respectively at all tested cold-
storage durations and seasons..

It was found that the averages of “TSS” of “Samani”
date-fruits Using growth regulators, “growth regulators
+ lemongrass oil” and “growth regulators + peppermint
oil” were 23.7 — 25.1, 25.3 — 27.1 and 25.6 — 27.4 %
respectively at all tested concentrations, cold-storage
durations and seasons.

It was found that by increasing cold-storage duration
from zero to 45 days the average “TSS” of “Samani
fruits increased from 23.9 — 26.0 to 26.0 — 28.2 % for all
tested growth-regulators, oils and seasons.

The cold-storage duration results in this investigation for
TSS are in agreement with those reported by Al-Kahtani

et al. (1998), and Azelmat et al. (2005). They reported
that, TSS content in date increased gradually with
increasing storage period. Significant increase in TSS
content could be due to the degradation of insoluble
compounds present in date fruit into soluble compounds
such as the conversion of proto pectin into pectin. In
addition, El-Rayes (2009) found that, a slight increase in
TSS occurred in most treatments under investigation.
This increase could be due to the conversion of some
insoluble compounds into soluble compounds shown by
Thompson and Abboodi (2003). Moreover, Aleid et al.
(2014) studied fruit quality of two date cultivars, under
cold storage at 5°C for 12 months, they reported that TSS
is a parameter significantly correlated with the
perception of sweetness, date flavor and aroma intensity.
TSS of date was significantly increased under cold
storage at 5°C for 12 months. (El-Hadidy et al., 2015)
studied the effect of some postharvest treatments:
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paraffin, lemon grass oils and low density polyethylene
bags (LDPE) on fruit quality attributes of Om El-Ferakh
date fruits during cold storage. They found that
treatments with paraffin oil and lemon grass oil recorded
the highest value of fruit total soluble solids. El-
Sharony et al. (2015) investigated the efficiency of
using some natural substances i.e. Arabic gum at 10%,
black cumin (Nigella sativa) oil at 1% as well as their

Table 6: Effect of growth-regulators “NAA”
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combination besides untreated fruits as a control under
colds storage on two date palm fruits cvs. Zaghloul and
Samani harvested at full color stage (khalal). They was
found that the averages of Zaghloul and Samani fruit
TSS increased using all treatments comparing with
control treatment, and by increasing cold-storage period
from 15 to 60 day the TSS increased.

and “CPPU” dipping fruits n oils and cold-

storage duration on total soluble solids “TSS” percent of “Samani” fruits in 2019

and 2020 seasons.

TSSs, %.
2019 2020
A- Growth regulators
(GR) B- Cold-storage duration, (day).
0 15 30 45 Mean 0 15 30 45 Mean

(B) (B)
Control (Water) 205 208 214 219 212 225 232 235 237 232
Water + NAA c1 253 257 265 272 262 235 238 244 249 241
Water + NAA ¢2 271 278 285 289 281 246 249 258 265 254
Water + CPPU cl 244 247 256 263 252 224 232 239 243 234
Water + CPPU c2 282 289 294 297 290 259 263 269 274 266
NAA cl +lemongrass0.4 % 253 260 268 276 264 235 240 246 254 244
NAAcl + lemongrass 0.8 % 253 258 265 274 263 235 237 242 249 241
NAA cl + peppermint 4% 253 261 271 279 266 235 243 250 258 246
NAA cl + peppermint 8% 253 263 273 281 268 235 244 254 263 249
NAA c2 + lemongrass 0.4 %  27.1 274 281 290 279 246 254 263 270 258
NAA c2 + lemongrass 0.8 %  27.1 27.3 280 285 277 246 252 257 263 255
NAA c2 + peppermint 4%  27.1 275 283 292 280 246 254 264 272 259
NAA c2 + peppermint 8%  27.1 277 286 295 282 246 256 265 274 260
CPPUcl +lemongrass0.4% 244 250 259 266 255 224 230 237 242 233
CPPU cl +lemongrass 0.8 % 244 248 255 263 252 224 230 236 241 233
CPPUcl + peppermint 4 % 244 252 259 268 256 224 231 239 245 235
CPPU cl + peppermint 8% 244 252 262 271 257 224 232 242 249 237
CPPU c2 + lemongrass 0.4 %  28.2 286 292 297 289 259 266 273 280 270
CPPU c2 + lemongrass 0.8 % 282 285 291 296 288 259 265 27.0 277 268
CPPUc2 + peppermint 4% 282 287 295 299 291 259 268 27.7 284 272
CPPU c2 + peppermint 8 %  28.2 289 297 302 292 259 269 278 286 27.3

Mean (A) 260 265 273 280 240 247 254 261
LSD at 00s Growth regulators (GR): 0.20  Growth regulators (GR)::0.21

Storage periods (B):0.10

Storage periods (B): 0.10

NAA c1: (80 mg/l at hababak stage and 50 mg/| at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/| at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break).
CPPU c2: (10 mg/I at hababak stage and 15 mg/l at the beginning of fruit color break).
Percentages beside lemongrass and peppermint are oil concentrations

Zaki et al. (2017) investigated the effect of some
postharvest natural extracts i.e., green tea at 2% ,
fenugreek seeds at 0.5% and jasmine oil at 200
ppm on date palm fruits cv. ‘Zaghlool’ as solely or
mixed dipping treatments under cold storage
conditions (0£1°C with R. H. 85-90%) for 60 days
compared with control (water only). They found
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that the percentage of TSS increased by increasing
storage period, Yehia and Zaki (2020) studied the
effect of a mechanical pollination on quality of
"Zaghloul" Date-palm fruits during cold storage.
They found that by increasing cold-storage period
of Zaghloul fruits from 0 to 60 days the TSS
increased.
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2.2. Acidity percent.

Table (7) shows the effect of growth-
regulators “NAA” and “CPPU” dipping in oils and
cold-storage duration on acidity percent of
“Samani” date-fruits: for 2019 and 2020 seasons.
The acidity percent of Samani” date-fruits
significantly decreased using NAA, CPPU, “NAA,
peppermint and lemongrass oils compared with the
control treatment (Without growth regulators and
without dipping in oils) for all tested
concentrations,  cold-storage  durations  and
seasons. Also, acidity percent significantly
decreased by increasing NAA and CPPU
concentrations and increased by increasing
peppermint and lemongrass oil concentrations for
all tested cold-storage durations and seasons. The
acidity percent of Samani” date-fruits significantly
decreased by increasing cold-storage duration for
all tested growth-regulators, oils and seasons.

Data showed that the average values of
acidity were 0.18 — 0.31, 0.17 — 0.27, 0.16 — 0.25,
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0.20 — 0.30 and 0.18 — 0.27 for NAA cl “80 mg/l
at hababak stage and 50 mg/I at the beginning of
fruit color break”, NAA ¢2“90 mg/l at hababak
stage and 60 mg/l at the beginning of fruit color
break”, CPPU cl “5 mg/l at hababak stage and 10
mg/l at the beginning of fruit color break”, CPPU
c2 “10 mg/l at hababak stage and 15 mg/l at the
beginning of fruit color break” respectively for all
tested cold-storage durations and seasons..

It was found that the average of acidity of
“Samani” date-fruits using growth regulators,
“growth regulators + lemongrass o0il” and “growth
regulators + peppermint oil” were 0.21 —0.23, 0.21
—0.24 and 0.20 — 0.23 % respectively at all tested
concentrations,  cold-storage  durations and
Seasons.

It was found that by increasing cold-
storage duration from zero to 45 days the average
of acidity of “Samani fruits decreased from 0.25 —
0.27 to 0.17 — 0.18 % for all tested growth-
regulators, oils and seasons.
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Table 7: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-
storage duration on acidity percent of “Samani” fruits in 2019 and 2020 seasons.

Acidity, %.
2019 2020
A- Growth regulators
(GR) B- Cold-storage duration, (day).
0 15 30 45 Mean O 15 30 45 Mean

(B) (B)
Control (Water) 0.28 024 021 018 0.23 031 028 024 021 0.26
Water + NAA cl 024 022 019 o017 021 027 024 022 019 023
Water + NAA c2 023 021 018 016 020 025 022 020 017 021
Water + CPPU cl 027 025 022 020 024 030 027 025 022 0.26
Water + CPPU c2 025 023 020 018 022 027 024 022 019 0.23
NAA cl + lemongrass0.4% 024 022 019 016 0.20 0.27 024 020 017 0.22
NAA cl + lemongrass0.8% 024 023 020 017 021 027 025 020 017 022
NAA cl + peppermint 4% 024 020 017 015 019 027 022 019 014 0.21
NAA cl + peppermint 8% 024 022 018 015 020 027 024 020 016 0.22
NAA c2 + lemongrass 0.4 % 023 020 0.17 015 019 025 022 020 015 021
NAA c2 + lemongrass0.8% 023 020 0.18 0.16 0.19 025 023 020 016 021
NAA c2 + peppermint 4% 023 019 017 014 018 025 021 018 014 0.0
NAA c2 + peppermint 8% 023 020 017 015 019 025 021 019 015 0.20
CPPU c1 + lemongrass 0.4 % 027 023 018 018 022 03 027 024 021 026
CPPU cl + lemongrass 0.8 % 027 023 021 019 0.23 03 027 024 021 0.26
CPPU c1 + peppermint 4% 027 020 017 016 020 03 025 022 019 024
CPPU c1 + peppermint 8% 027 021 019 017 021 03 026 024 02 025
CPPU c2 + lemongrass 0.4 % 025 022 020 018 021 027 024 022 019 023
CPPU c2 + lemongrass 0.8 % 025 022 020 0.19 022 027 025 022 02 024
CPPU c2 + peppermint 4% 025 020 018 016 020 027 022 020 017 022
CPPU c2 + peppermint 8% 025 021 019 017 021 027 024 021 019 0.23

Mean (A) 025 021 019 017 027 024 021 018
Growth regulators (GR): 0.01  Growth regulators (GR):0.01

LSD at .05

Storage periods (B):0.003

Storage periods (B): 0.003

NAA cl: (80 mg/l at hababak stage and 50 mg/I at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/I at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break).
CPPU c2: (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).
Percentages beside lemongrass and peppermint are oil concentrations.

The results are in harmony with those of
El-Hadidy et al. (2015) studied the effect of some
postharvest treatments: paraffin, lemon grass oils
and low density polyethylene bags (LDPE) on fruit
quality attributes of Om El-Ferakh date fruits
during cold storage. They found that
treatments with paraffin oil and lemon grass oil
recorded the minimum value of fruit acidity. Zaki
et al. (2017) investigated the effect of some
postharvest natural extracts i.e., green tea at 2% ,
fenugreek seeds at 0.5% and jasmine oil at 200
ppm on date palm fruits cv. ‘Zaghlool’ as solely or
mixed dipping treatments under cold storage
conditions (0£1°C with R. H. 85-90%) for 60 days
compared with control fruit (water only). They
found that the percentage of total acidity increased

by increasing storage period, Yehia and Zaki
(2020) studied the effect of a mechanical
pollination on quality of "Zaghloul" Date-palm
fruits during cold storage. They found that by
increasing cold-storage period of Zaghloul fruits
from 0 to 60 days the acidity increased.

2.3. TSS/Acidity ratio.

Table (8) shows the effect of growth-
regulators “NAA” and “CPPU” dipping in oils and
cold-storage duration on TSS/acidity of “Samani”
date-fruits in 2019 and 2020 seasons. The
TSS/acidity ratio of Samani” date-fruits
significantly increased using NAA, CPPU, “NAA,
peppermint and lemongrass oils compared with
the control treatment (Without growth regulators
and without dipping in oils) for all tested
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concentrations, durations  and
seasons.

Also, TSS/acidity significantly decreased by
increasing NAA, CPPU, peppermint and
lemongrass oil concentrations for all tested cold-
storage durations and seasons. The TSS/acidity of
Samani” date-fruits significantly increased by
increasing cold-storage duration for all tested
growth regulators, oils and seasons.

Results showed that the average of
TSS/acidity of “Samani” date-fruits Using growth
regulators®, growth regulators + lemongrass oil”
and “growth regulators + peppermint oil” were 106
-125, 111 - 134 and 118 - 145 % respectively at all
tested concentrations, cold-storage durations and
seasons.

It was found that by increasing cold-
storage duration from zero to 45 days the average

cold-storage
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TSS/acidity of “Samani fruits increased from 88 —
105 to 149 -170 % for all tested growth-regulators,
oils and seasons.
2.4, Vitamin C.

Table (9) shows the effect of growth-
regulators “NAA” and “CPPU” dipping in oils and
cold-storage duration on vitamin C for “Samani”
date-fruits in 2019 and 2020 seasons. The vitamin
C of Samani” date-fruits significantly increased
using NAA, CPPU, “NAA, peppermint and
lemongrass oils compared with the control
treatment (Without growth regulators and without
dipping in oils) for all tested concentrations, cold-
storage durations and seasons. Also, vitamin C
significantly increased by increasing NAA, CPPU
and peppermint and lemongrass oil

Table 8: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-
storage duration on TSS/acidity ratio of “Samani” fruits in 2019 and 2020 seasons.

TSS/Acidity, %.

2019

2020

A- Growth regulators

(GR) B- Cold-storage duration, (day).
0 15 30 45 Mean 0 15 30 45 Mean
(B) (B

Control (Water) 73 87 102 122 96 73 83 98 113 92
Water + NAA cl 106 117 138 160 130 87 99 111 131 107
Water + NAA ¢2 118 132 158 181 147 98 113 129 156 124
Water + CPPU cl 90 99 116 125 108 75 86 96 110 92
Water + CPPU c2 113 126 147 165 138 96 110 122 144 118
NAA cl + lemongrass 0.4 % 106 118 141 173 134 87 100 123 149 115
NAA cl + lemongrass 0.8 106 112 133 161 128 87 95 121 146 112
NAA cl + peppermint 4 % 106 131 159 186 145 87 110 132 184 128
NAA cl + peppermint 8 % 106 119 152 188 141 87 102 127 164 120
NAA c2 + lemongrass 0.4 % 118 137 165 193 153 98 115 132 180 131
NAA c2 + lemongrass 0.8 118 136 155 178 147 98 109 129 165 125
NAA c2 + peppermint 4 % 118 145 166 209 159 98 121 147 195 140
NAA c2 + peppermint 8 % 118 139 168 197 155 98 122 140 182 136
CPPU c1 + lemongrass 0.4 % 90 108 144 148 123 75 85 99 115 94
CPPU c1 + lemongrass 0.8 90 108 121 139 114 75 85 98 115 93
CPPU cl + peppermint 4 % 90 126 153 168 134 7% 92 109 129 101
CPPU cl + peppermint 8 % 90 120 138 159 127 75 89 101 124 97
CPPU ¢2 + lemongrass 0.4 % 113 130 146 165 138 96 111 124 147 120
CPPU ¢2 + lemongrass 0.8 113 129 146 156 136 96 106 123 139 116
CPPU ¢2 + peppermint 4 % 113 144 164 187 152 96 122 138 167 131
CPPU c2 + peppermint 8 % 113 137 156 177 146 9% 112 132 151 123
Mean (A) 105 124 146 168 88 103 120 148

LSD at o0.05

Growth regulators (GR): 4.14

Growth regulators (GR): 3.65

Storage periods (B): 2.14

Storage periods (B): 1.77

NAA c1: (80 mg/l at hababak stage and 50 mg/I at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/I at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/I at the beginning of fruit color break).
CPPU c2: (10 mg/l at hababak stage and 15 mg/I at the beginning of fruit color break).
Percentages beside lemongrass and peppermint are oil concentrations.
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concentrations for all tested cold-storage durations
and seasons. The vitamin C of Samani” date fruits
significantly decreased by increasing cold-storage
duration for all tested growth-regulators, oils and
seasons.

Results showed that the averages vitamin
C of “Samani” date-fruits using growth
regulators®, growth regulators + lemongrass oil”
and “growth regulators + peppermint oil” were
2.99-3.32,3.34-3.39 and 3.16 — 3.18 mg/100 fw
respectively for all tested concentrations, cold-
storage durations and seasons.

It was found that by increasing cold-
storage duration from zero to 45 days the average
of vitamin C of “Samani fruits decreased from 3.50
— 3.82 to 2.64 — 2.75 mg/100 fw for all tested
growth-regulators, oils and seasons.

The results are in harmony with those of
Al-Qurashi and Awad (2011) who studied effects
of GA3, BA and NAA at different concentrations
on the quality characteristics of bisir ‘Barhee’ dates
during cold storage. The concentration of vitamin
C in the GA3-treated fruit at 50 mg-L—1 was lower
after 40 days of storage than in control fruit.
However, at 150 mg GA3-L-1, it was higher after
60 days of storage than in control fruit. During
storage, the concentration of vitamin C in most
treatments including the control tended to increase
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from day O to day 40 and then decreased at day 60
to a level close to the initial level
(e) Total-sugar percent.

The results in Table (10) showed the
effect of growth-regulators “NAA” and “CPPU”
dipping in oils and cold-storage duration on total-
sugar percent for “Samani” date-fruits in 2019 and
2020 seasons. The total-sugar percent of Samani”
date-fruits significantly increased using NAA,
CPPU, “NAA, peppermint and lemongrass oils
compared with the control treatment (Without
growth regulators and without dipping in oils) for
all tested concentrations, cold-storage durations
and seasons. Also, total-sugar percent significantly
increased by increasing NAA, CPPU and
peppermint and by decreasing lemongrass oil
concentrations for all tested cold-storage durations
and seasons. The total-sugar percent of Samani”
date-fruits significantly increased by increasing
cold-storage duration for all tested growth-
regulators, oils and seasons.

Results showed that the average total-
sugar percent of “Samani” date-fruits using growth
regulators®, growth regulators + lemongrass oil”
and “growth regulators + peppermint oil” were
21.3 — 232, 21.0 — 22.7 and 21.3 - 23.0 %
respectively for all tested concentrations, cold-
storage durations and seasons.
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Table 9: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-
storage duration on vitamin C of “Samani” fruits in 2019 and 2020 seasons.

Vitamin C, mg/100 fw.

2019 2020
A- Growth regulators
(GR) B- Cold-storage duration, (day).
0 15 30 45 Mean 0 15 30 45 Mean
(B) (B)
Control (Water) 317 279 246 212 264 281 254 231 209 244
Water + NAA cl 386 354 32 283 3.36 351 317 28 248 2.99
Water + NAA c2 419 385 349 3.17 3.68 381 345 313 279 3.30
Water + CPPU cl1 347 311 280 2.46 2.96 319 288 254 218 2.70
Water + CPPU c2 377 346 311 2.78 3.28 347 312 279 248 2.97
NAA cl + lemongrass 0.4 % 386 350 311 261 327 351 341 314 276 321
NAA cl + lemongrass 0.8 % 386 352 342 290 343 351 379 341 3.07 345
NAA cl + peppermint 4 % 386 317 278 237 305 351 324 291 252 3.05
NAA cl + peppermint 8 % 386 336 292 252 317 351 333 308 265 314
NAA c2 + lemongrass 0.4 % 419 375 353 305 363 381 349 319 294 336
NAA c2 + lemongrass 0.8 % 419 384 359 321 371 381 357 324 312 344
NAA c2 + peppermint 4 % 419 360 316 272 342 381 332 293 265 318
NAA c2 + peppermint 8 % 419 368 335 279 350 381 342 309 282 329
CPPU c1 + lemongrass 0.4 % 347 322 308 264 310 319 302 29 261 293
CPPU c1 + lemongrass 0.8 % 347 328 319 269 316 319 3.07 293 264 296
CPPU c1 + peppermint 4 % 347 313 279 238 294 319 289 26 234 276
CPPU c1 + peppermint 8 % 347 319 284 242 298 319 294 264 238 279
CPPU c2 + lemongrass 0.4 % 377 340 329 295 335 347 315 287 259 3.02
CPPU ¢2 + lemongrass 0.8 % 377 359 341 312 347 347 33 319 286 321
CPPU c2 + peppermint 4 % 377 321 290 264 313 347 288 259 232 282
CPPU c2 + peppermint 8 % 377 334 315 280 327 347 309 286 257 3.00
Mean (A) 3.82 344 316 275 350 323 294 264
LSD at oo Growth regulators (GR): 0.04 Growth regulators (GR): 0.04
Storage periods (B): 0.02 Storage periods (B): 0.02

NAA c1: (80 mg/l at hababak stage and 50 mg/| at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/| at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/I at the beginning of fruit color break).
CPPU c2: (10 mg/l at hababak stage and 15 mg/I at the beginning of fruit color break).
Percentages beside lemongrass and peppermint are oil concentrations.
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Table 10: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-
storage duration on total-sugar percent of “Samani” fruits in 2019 and 2020

seasons.

Total sugar, %.

A- Growth regulators

2019

2020

(GR) B- Cold-storage duration, (day).
0 15 45 Mean 0 15 30 45 Mean

(B (B
Control (Water) 158 164 179 188 172 173 178 188 19.7 184
Water + NAA cl 219 9229 238 248 233 199 208 218 229 213
Water + NAA c2 237 248 259 269 25.3 217 228 239 250 234
Water + CPPU cl 197 207 218 230 213 179 190 201 212 196
Water + CPPU c2 213 9223 232 242 228 194 204 214 223 209
NAA cl + lemongrass 0.4 % 219 226 235 244 231 199 206 214 222 210
NAA cl + lemongrass 0.8 219 224 232 242 229 199 205 212 220 209
NAA cl + peppermint 4 % 219 228 238 247 233 199 207 216 224 211
NAA cl + peppermint 8 % 219 229 239 248 234 199 208 216 225 212
NAA c2 + lemongrass 0.4 % 23.7 243 252 259 248 21.7 226 234 241 229
NAA c2 + lemongrass 0.8 23.7 242 249 253 245 217 223 232 238 228
NAA c2 + peppermint 4 % 23.7 245 253 260 248 217 227 236 242 231
NAA c2 + peppermint 8 % 23.7 246 256 265 251 217 230 239 246 233
CPPU cl + lemongrass 0.4 % 19.7 204 213 222 209 179 186 195 204 191
CPPU cl + lemongrass 0.8 19.7 202 210 219 207 179 184 191 200 189
CPPU cl + peppermint 4 % 19.7 206 215 226 211 179 188 198 206 193
CPPU cl + peppermint 8 % 19.7 207 218 227 212 179 189 200 208 194
CPPU ¢2 + lemongrass 0.4 % 213 221 230 239 226 194 202 209 218 206
CPPU ¢2 + lemongrass 0.8 213 218 227 235 223 194 199 206 215 204
CPPU ¢2 + peppermint 4 % 213 222 233 240 227 194 203 210 219 207
CPPU ¢2 + peppermint 8 % 213 223 234 241 228 194 204 215 222 209
Mean (A) 216 225 234 243 19.7 206 215 223
LSD at oss Growth regulators (GR): 0.38 Growth regulators (GR): 0.34

Storage periods (B): 0.18

Storage periods (B): 0.17

NAA cl: (80 mg/l at hababak stage and 50 mg/I at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/I at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break).
CPPU c2: (10 mg/l at hababak stage and 15 mg/l at the beginning of fruit color break).
Percentages beside lemongrass and peppermint are oil concentrations.

It was found that by increasing cold-
storage duration from zero to 45 days the average
of total-sugar percent of “Samani fruits increased
from 19.7 — 21.6 to 22.3 — 24.3 % for all tested
growth-regulators, oils and seasons.

The results are in harmony with those of
El-Hadidy et al. (2015) who studied the effect of
some postharvest treatments: paraffin, lemongrass
oils and low density polyethylene bags (LDPE) on
fruit quality attributes of Om El-Ferakh date fruits
during cold storage. It was found that all the used
treatments greatly increased fruit total sugar
content of dates during cold storage as compared
to control in both seasons. However, lemon grass
oil treatment exhibited the highest total sugars than
other treatments. It increased during storage period
from 0 to 14 days, and then decreased after 21 days.

Regarding the interaction between the effect of
treatments and storage period, at 5 °C and 90 %
RH, the highest value of total sugars was recorded
by lemongrass oil while, control fruits recorded the
lowest value of total sugars in both seasons. El-
Sharony et al. (2015) investigated the efficiency
of using some natural substances i.e. Arabic gum
at 10 %, black cumin (Nigella sativa) oil at 1% as
well as their combination besides untreated fruits
as a control under colds storage on two date palm
fruits cvs. Zaghloul and Samani harvested at full
coloured stage (khalal). It was found that the
averages of Zaghloul and Samani fruit total sugar
increased using all treatments comparing with
control treatment. Similarly, Abd EI-Motty,
(1995) showed an increase of total sugars % in
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“Sewi” dates obtained with naturally or artificially
ripening process.
(f) Tannins percent.

Table (11) shows the effect of growth-
regulators “NAA” and “CPPU” dipping in oils and
cold-storage duration on tannins percent for
“Samani” date-fruits in 2019 and 2020 seasons.
The tannins percent of Samani” date-fruits
significantly decreased using NAA, CPPU, “NAA,
peppermint and lemongrass oils compared with
the control treatment (Without growth regulators
and without dipping in oils) for all tested
concentrations,  cold-storage  durations  and
seasons. Also, tannins percent significantly
decreased by increasing NAA, CPPU and
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peppermint and by decreasing lemongrass oil
concentrations for all tested cold-storage durations
and seasons.
The tannins percent of Samani” date-fruits
significantly decreased by increasing cold-storage
duration for all tested growth-regulators, oils and
seasons.

Results show that the average tannins
percent of “Samani” date-fruits using growth
regulators®, growth regulators + lemongrass oil”
and “growth regulators + peppermint oil” were
0.35 - 0.37, 0.35 — 0.39 and 0.33 — 0.37 %
respectively for all tested concentrations, cold-
storage durations and seasons.

Tables 11: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-
storage duration on tannins percent of “Samani” fruits in 2019 and 2020

seasons.
Tannins, %.
2019 2020
A- Growth regulators
(GR) B- Cold-storage duration, (day).
0 15 30 45  Mean 0 15 30 45  Mean

(B (B
Control (Water) 062 049 044 039 049 065 058 052 044 0.55
Water + NAA cl 045 036 028 020 0.32 048 040 032 024 0.36
Water + NAA c2 041 033 026 0.17 0.29 043 032 025 016 0.29
Water + CPPU cl 056 046 037 026 041 059 050 041 030 045
Water + CPPU c2 051 040 032 022 0.36 053 042 034 024 038
NAA c1 + lemongrass 0.4 % 045 035 029 019 0.32 048 037 029 019 0.33
NAA cl + lemongrass 0.8 045 036 0.28 019 0.32 048 038 029 020 034
NAA cl + peppermint 4 % 045 033 0.27 017 031 048 035 027 018 0.32
NAA c1 + peppermint 8 % 045 034 027 018 0.31 048 036 027 018 0.32
NAA c2 + lemongrass 0.4 % 041 032 025 016 0.29 043 033 024 016 0.29
NAA c2 + lemongrass 0.8 041 032 026 017 0.29 043 034 025 0.17 0.30
NAA c2 + peppermint 4 % 041 029 024 014 0.27 043 03 022 014 0.27
NAA c2 + peppermint 8 % 041 030 025 0.16 0.28 043 031 023 015 0.28
CPPU cl + lemongrass 0.4 % 056 045 0.38 026 041 059 048 039 028 044
CPPU c1 + lemongrass 0.8 056 0.48 040 029 043 059 052 041 031 046
CPPU c1 + peppermint 4 % 056 0.40 0.33 022 0.38 059 042 033 0.24 0.40
CPPU cl + peppermint 8 % 056 042 034 025 0.39 059 045 035 026 041
CPPU c2 + lemongrass 0.4 % 051 038 031 021 0.35 0.53 041 031 022 0.37
CPPU c2 + lemongrass 0.8 051 040 033 022 037 053 042 033 024 0.38
CPPU c2 + peppermint 4 % 051 037 029 020 034 053 039 03 021 0.36
CPPU c2 + peppermint 8 % 051 037 030 021 035 053 04 03 021 0.36
Mean (A) 048 037 030 0.20 051 039 031 021
LSD at oss Growth regulators (GR): 0.010 Growth regulators (GR): 0.010

Storage periods (B): 0.004

Storage periods (B): 0.004

NAA c1: (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/I at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break).
CPPU c2: (10 mg/l at hababak stage and 15 mg/I at the beginning of fruit color break).
Percentages beside lemongrass and peppermint are oil concentrations.
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It was found that by increasing cold-
storage duration from zero to 45 days the
average of tannins percent of “Samani fruits
decreased from 0.48 — 0.51 to 0.20 — 0.21 %
for all tested growth-regulators, oils and
seasons.

The results are in harmony with those
of Zaki et al. (2017) who investigated the
effect of some postharvest natural extractsi.e.,
green tea at 2 %, fenugreek seeds at 0.5 % and
jasmine oil at 200 ppm on date palm fruits cv.
‘Zaghloul’ as solely or mixed dipping
treatments under cold storage conditions (0 +
1 °C with R. H. 85 — 90 %) for 60 days
compared with control fruit (water only). They
found that the percentage of tannins content
decreased by increasing storage period, Yehia
and Zaki (2020) studied the effect of a
mechanical pollination on quality of
"Zaghloul" Date-palm fruits during cold
storage. They found that by increasing cold-
storage period of Zaghloul fruits from 0 to 60
days the tannins content decreased. Al-Ogaidi
and Mutlak (1986), Abu-Goukh et al.
(2003) and Al-Redhaiman (2004) reported
that tannin contents of different date fruit
cultivars were at maximum concentration in
the Khalal (Bisr) stage (full mature stage of
development) and gradually decreased to
reach a minimum concentration in the ripe
stage (Rutab) during cold storage. Abd El-
Motty (1995) found that soluble form of tannins

convert into insoluble ones during Rutab stage. They
also added that high content of soluble and insoluble
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forms of tannins might protect fruits at this stage
(Rutab) because such oxidized phenols are more
active as antifungal agent than oxidized materials.
Moreover, total sugars, total acidity, total phenols and
total tannins support the taste balance which
distinguished each variety than others.

(9) Chlorophyll.

Table (12) shows the effect of growth-
regulators “NAA” and “CPPU” dipping in oils
and cold-storage duration on chlorophyll for
“Samani” date-fruits in 2019 and 2020
seasons. The chlorophyll of Samani” date-
fruits significantly increased using NAA,
CPPU, “NAA, peppermint and lemongrass
oils compared with the control treatment
(Without growth regulators and without
dipping in oils) for all tested concentrations,
cold-storage durations and seasons. Also,
chlorophyll  significantly increased by
increasing NAA, CPPU and peppermint and
lemongrass oil concentrations for all tested
cold-storage durations and seasons. The
chlorophyll ~ of  Samani”  date-fruits
significantly decreased by increasing cold-
storage duration for all tested growth-
regulators, oils and seasons.

Results show that the average
chlorophyll of “Samani” date-fruits using
growth regulators, “growth regulators +
lemongrass oil” and “growth regulators +
peppermint oil” were 8.2 — 6.9, 7.0 — 8.5 and
6.9 — 8.4 mg/100g respectively for all tested
concentrations, cold-storage durations and
seasons.
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Tables 12: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-
storage duration on chlorophyll of “Samani” fruits in 2019 and 2020 seasons.

Chlorophyll, mg/100g.

2019 2020
A- Growth regulators
(GR) B- Cold-storage duration, (day).
0 15 30 45 Mean 0 15 30 45 Mean

(B) (B)
Control (Water) 69 56 46 37 52 78 64 56 46 6.1
Water + NAA cl 9.5 78 5.9 4.5 6.9 105 990 7.3 6.7 8.4
Water + NAA c2 101 80 6.3 5.1 7.4 112 103 8.8 6.7 93
Water + CPPU cl 8.9 75 5.4 4.3 6.5 9.7 85 5.8 52 1.3
Water + CPPU c2 9.3 7.7 5.8 4.7 6.9 102 g7 6.3 55 7.7
NAA cl + lemongrass 0.4 % 95 79 60 46 70 105 91 74 68 85
NAA cl + lemongrass 0.8 95 80 61 47 71 105 91 74 69 85
NAA cl + peppermint 4 % 95 78 59 44 69 105 90 72 66 83
NAA cl + peppermint 8 % 95 78 60 45 70 105 90 73 67 84
NAA c2 + lemongrass 0.4 % 101 81 64 52 75 112 104 89 6.8 93
NAA c2 + lemongrass 0.8 101 82 65 53 75 112 105 90 7.0 94
NAA c2 + peppermint 4 % 101 80 64 50 74 112 103 89 6.6 9.2
NAA c2 + peppermint 8 % 101 81 64 51 74 112 103 89 6.7 93
CPPU c1 + lemongrass 0.4 % 89 76 55 44 6.6 97 86 59 53 74
CPPU c1 + lemongrass 0.8 89 77 56 46 6.7 97 87 59 55 75
CPPU c1 + peppermint 4 % 89 75 54 41 65 97 84 57 50 72
CPPU cl + peppermint 8 % 89 76 55 43 65 97 85 57 52 73
CPPU ¢2 + lemongrass 0.4 % 93 78 59 48 69 102 88 64 56 78
CPPU c2 + lemongrass 0.8 93 7.8 59 49 7.0 10.2 89 6.5 58 78
CPPU c2 + peppermint 4 % 93 77 58 46 6.8 102 87 63 54 76
CPPU c2 + peppermint 8 % 9.3 7.7 58 47 6.9 10.2 8.7 6.3 55 7.7
Mean (A) 95 78 59 47 104 92 71 61
LSD at oss Growth regulators (GR): 0.06 Growth regulators (GR): 0.09

Storage periods (B): 0.03

Storage periods (B): 0.04

NAA c1: (80 mg/l at hababak stage and 50 mg/l at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/| at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/I at the beginning of fruit color break).
CPPU c2: (10 mg/I at hababak stage and 15 mg/l at the beginning of fruit color break).
Percentages beside lemongrass and peppermint are oil concentrations.

It was found that by increasing cold-
storage duration from zero to 45 days the
average chlorophyll of “Samani fruits
decreased from 9.5 — 104 to 47 - 6.1
mg/100g for all tested growth-regulators, oils
and seasons.

The increase in fruit total chlorophyll-
content obtained using NAA, GA3 and CPPU
application might be due to their influence in
retarding fruit ripening process as mentioned
before by (Hussein et al 1996; Moustafa et
al 1996; Moustafa and Seif 1996; Aljuburi
et al 2000) working on date palm fruit.

(h) Carotene.

Table (13) shows the effect of growth-

regulators “NAA” and “CPPU” dipping in oils

and cold-storage duration on carotene for
“Samani” date-fruits in 2019 and 2020
seasons. The carotene of Samani” date-fruits
significantly decreased using NAA, CPPU,
“NAA, peppermint and  lemongrass oils
compared with the control treatment (Without
growth regulators and without
dipping in oils) for all tested concentrations,
cold-storage durations and seasons. Also,
carotene significantly increased by increasing
NAA, CPPU and peppermint and by
decreasing lemongrass oil concentrations for
all tested cold-storage durations and seasons.
The carotene of Samani” date-fruits
significantly increased by increasing cold-
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storage duration for all
regulators, oils and seasons.

Results showed that the average
carotene of “Samani” date-fruits using growth
regulators, “growth regulators + lemongrass
0il” and “growth regulators + peppermint oil”
were 4.23 —4.42, 4.14 — 4.45 and 4.33 — 4.58
mg/100g respectively for all tested
concentrations, cold-storage durations and
seasons.

It was found that by increasing cold-
storage duration from zero to 45 days the

tested growth-
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average carotene of “Samani fruits increased
from 3.6 — 3.9 to 4.9 — 5.1 mg/100g for all
tested growth-regulators, oils and seasons.

The decrease in fruit carotene-content
obtained using NAA, GA3 and CPPU
application might be due to their influence in
retarding fruit ripening process as mentioned
before by (Hussein et al 1996; Moustafa et
al 1996; Moustafa and Seif 1996; Aljuburi
et al 2000).

Tables 13: Effect of growth-regulators “NAA” and “CPPU” dipping fruits n oils and cold-
storage duration on carotene of “Samani” fruits in 2019 and 2020 seasons.

Carotene, mg/100g.

2019 2020
A- Growth regulators
(GR) B- Cold-storage duration, (day).
0 15 30 45 Mean 0 15 30 45 Mean
(B (B)
Control (Water) 48 52 55 59 54 46 50 55 58 5.2
Water + NAA ¢l 42 47 51 54 4.8 38 43 47 51 45
Water + NAA c2 45 48 52 57 51 41 45 51 54 4.8
Water + CPPU c1 34 36 39 42 38 31 35 39 43 3.7
Water + CPPU ¢2 35 38 42 46 40 33 38 41 45 3.9
NAA cl + lemongrass 0.4 % 42 48 52 55 4.9 38 44 48 52 4.6
NAA cl + lemongrass0.8% 42 46 50 53 4.8 38 42 46 50 4.4
NAA cl + peppermint 4 % 42 49 52 55 4.9 38 46 49 53 4.6
NAA cl + peppermint 8 % 42 50 55 59 51 38 47 51 55 4.8
NAA c2 + lemongrass 0.4 % 45 49 53 58 51 41 46 52 55 4.9
NAA c2 + lemongrass0.8% 45 48 52 56 50 41 45 49 53 4.7
NAA c2 + peppermint 4 % 45 49 54 59 52 41 47 54 56 5.0
NAA c2 + peppermint 8 % 45 50 56 6.2 53 41 48 55 57 5.0
CPPUcl +lemongrass0.4% 34 37 40 43 3.9 31 37 40 44 3.8
CPPUcl + lemongrass0.8% 34 36 40 43 3.8 31 35 39 43 3.7
CPPU cl + peppermint 4% 3.4 37 41 44 39 31 39 43 46 4.0
CPPU cl + peppermint 8% 34 38 42 45 39 31 39 43 46 4.0
CPPU c2 + lemongrass0.4% 35 39 43 47 41 33 39 42 46 4.0
CPPU c2 + lemongrass 0.8 35 38 42 46 40 33 36 40 44 3.8
CPPU c2 + peppermint 4 % 35 39 43 47 41 33 40 44 438 4.1
CPPU c2 + peppermint 8 % 35 40 44 48 41 33 42 46 49 4.2
Mean (A) 39 43 47 51 3.6 42 46 49
LSD at os Growth regulators (GR): 0.06 Growth regulators (GR): 0.06

Storage periods

(B): 0.004 Storage periods (B): 0.004

NAA cl: (80 mg/l at hababak stage and 50 mg/I at the beginning of fruit color break).
NAA c2: (90 mg/l at hababak stage and 60 mg/I at the beginning of fruit color break).
CPPU c1: (5 mg/l at hababak stage and 10 mg/l at the beginning of fruit color break).

CPPU c2: (10 mg/I at hababak stage and 15 mg/l at the beginning of fruit color break).

Lemongrass and peppermint oil concentrations.
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CONCLUSION

Yield components and fruit physical
and chemical characteristics of “Samani”
dates were improved by spraying NAA and
CPPU growth regulators.

The best growth regulator which gave
the suitable yield and physical and chemical
characteristics of “Samani” dates was
obtained by NAA “90 mg/] at hababak stage
and 60 mg/l at the beginning of fruit color
break

The best “Samani” date-palm fruit-
quality using the optimum growth regulator of
NAA “90 mg/l at hababak stage and 60 mg/I
at the beginning of fruit color break” was
obtained using fruit dipping in 8 % peppermint
oil at cold storage conditions of “0 + 1°C
with R. H. 85 — 90 %" for the best duration
of 45 days.
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bamd) Al LA i anl) §)aallg Bagally J guanall Cpal
Suand) say Loy i Le cBlalaa Gary aladiuby

Pl ypaal) ve s ana Prasl o Ly I (Do ana saa) agana (e (lugp s sl
ApuSay) daala o(Lal L) Aol 08 ol Z U] ausds c2gSW 3 (1)
Bad) el 3l Ggadl e coilad) Gisas agaa (A8 aud (2)
) cdael) 3l Gigadl 350 ¢ Giliad) Gisan gra caclus Sl (3)
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80 =<5 " Naphthalene Acetic Acid “NAA” cllall (aala cpllias : sail) cilaliie 80 Al &5 2 Slacd) 2L
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Yabalha 10 <5 385 N-2-chloro—4-pyridyl-N-phenylurea “CPPU™ (.. ¢(fruit color break
Boaplal) alsdlly Jganall LaaS e "Ll (gl it dlaye 3 Yalaallie 15 <10 ¢(hababak stage) clial) ilsye 4
<0.4 5:55) 'lemongrass’ ¢galll ude cuy (A Slend) @l L et il Ay dalayl L sleudl ) lal dlasll
Lanlall Galeall e asr 45 30 15 0 3ue oas s (% 8 4 S5y 'peppermint’ g ladll cuy (<% 0.8
Laleal) Mgall' Lusiy CACIILY" G genl) TSS" 400 813 dlall Sgall duasy + Ll Oy (3 284l dus) LN Eal<aally
Ciia Jaall Sladl Gy of ng (0S¢l ecnlinlil) A€l LSl s ¢ oan (el dagasll [ dASl) 42030
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% 90 = 95 das Lk dusie dapy 1+ 0 Bha dapn o Leijads % 8 5K g laill ) b saseand) Ll e
% 5.82 = 5.46 L (s b 2l daes 1 ay Slead) bl L Basa Jeadl cilacl a5y 45 ag 25 5ae (il
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