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Abstract: Five plant extracts and oils namely green tea extract, turmeric extract, black seed oil, onion oil and garlic oil
each at 2% were tested for evaluating their effect on yield and fruit quality of the Naomi Mango trees, during 2017-
2018 seasons, these extracts were sprayed two times, one at full bloom and second at pea stage. The plant extract
improve all physical and chemical characters, respectively. Turmeric extract, onion oil and garlic oil were more
effective to improve tree yield, fruit shape, firmness, gave the best red color and decreased the enzyme activities. Green
tea extract increased vitamin C and total phenols. Black seed oil increased fruit acidity percentage and showed the
lowest ratio of TSS/ TA. Generally, foliar sprays of plant extracts and oils improved fruit quality and help in delay fruit

ripening, which is important in fruit marketing.
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INTRODUCTION

Many problems face mango producers such as
low fruit set % and high fruit drop% at different growth
stages, moreover , most mango cvs are very sensitive
to the fluctuation in climatic conditions particularly
during blooming stage thus the trees fail to produce
satisfactory yield (Habib et al.,2004). Since ancient
times, plant extracts were used in many ways, recently
public health and environmental safety concerns
encouraged the use of these natural products as
complete replacement of chemicals for improving
growth (Faissal et al., 2014). All plant extracts had an
obvious effect on controlling various disorders
(Srivastava and Lal, 1997). Turmeric contains
curcuminiods, essential oils and plant pigments
(Srimal, 1997; Ammon and Wehle, 1999). Green tea
extract contains  different tannins, vitamins,
antioxidants and minerals. Green tea products mainly
contain tea polyphenols, which are natural antioxidants
and have been demonstrated to show ant oxidative,
anti-carcinogenic and antimicrobial properties by many
researchers (McKay and Blumberg, 2002; Rietveld and
Wiseman, 2003; Aroyeun and Jayeola 2016). The
higher own contents of onion and garlic oils from
volatile compounds and sulfur compounds put both in
the top for their essential roles on fruiting of fruit crops
(Bruneton, 2001; Parakash and Majeed, 2003; Pons,
2003). Black seed oil is a product of Nigella sativa
plant, which is native to Asia; N. sativa seed contains
more than 30% fixed oil and 0.4 to 0.45% volatile oil
(Nergiz and Otles, 1993). Thymoquinone (TQ) is an
abundant component of black seed oil extract
(Ghosheh et al., 1999). TQ has a strong antioxidant
potential due to its free radicals scavenging activity
(Hosseinzadeh et al., 2007).

Plant extracts were found by many authors to
enhance growth, nutritional status, yield and fruit
quality of fruit crops (Obagwu et al., 1997; Paik and
Chung, 1997; Okigbo and Emoghene, 2003;
Chawdhury et al., 2007; El-Shayeb 2009; Bhdwaj et
al., 2010; Abd El- Rahman and El- Masry, 2012;
Ahmed et al., 2013; Mohamed and Mohamed, 2013;

Faissal et al., 2014; Eid et al., 2018; Kahramanoglu et
al., 2018; ElI-Rokiek et al., 2019).

The aim of this study was undertaken to find out
a suitable plant extract and oil to improve the yield and
fruit quality of Naomi mango cultivar.

MATERIALS AND METHODS

This study was conducted during 2017 and 2018
seasons on 5 years old of Naomi Mango trees in a
private orchard at Al-Salehia region, El- Sharkia
governorate. The trees were planted at 2x5 meters a
part in sandy soil under drip irrigation system using
Nile water.

This study included the following treatments:
Control (trees sprayed with tap water)
Spraying green tea extract at 2%

Spraying turmeric extract at 2%

Spraying black seed oil at 2%

Spraying onion oil at 2%

Spraying garlic oil at 2%

Each treatment was replicated three times, one
tree per each; two plant extracts green tea extract and
turmeric extract and three oil extracts black seed oil,
onion oil and garlic oil these extracts were sprayed two
times, at full bloom and at pea stage.

Data recorded:

Yield: At harvesting time (middle of August), number
of fruits per tree and yield as (Kg/ tree) were recorded.

Fruit physical and chemical properties:

A representative sample of 15 mature fruits was
taken from each replicate for determination the
following fruit properties.

Fruit physical properties: Fruit, peel, seed and pulp
weight (g.), net ratio %, fruit length, width and
thickness (cm), fruit shape and firmness (N).

Fruit color according to color index (CI) was
calculated to Jimenez-Cuesta et al. (1981) as follows:
(CI= 1000 x a/L x b) where (L= lightness; a= values
on green to red scale; b=values on blue to yellow
scale).
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Fruit chemical properties:

Total soluble solids (%), total acidity (%),
TSS/Acid ratio, VC (mg/100 g fresh weight), Sugars
(total, reducing and non - reducing sugars %) and total
phenols (mg/100 g fresh weight) according to A.O.A.C
(2000).

Some fruit Enzymes activity; Polyphenol oxidase
(PPO) and Peroxidase, (POD).

Preparation of Enzyme Extracts (PPO, POD):

The enzymatic crude extract was prepared
according to the method of (Trejo-Marquez et al.,
2010), Mango pulp or peel tissues (200 mg) were
homogenized in a mortar with liquid N,. The
homogenates were mixed with 1 ml of 0.2 M sodium
phosphate buffer (pH 7.0) and centrifuged for 15 min
at 14000 g during and 4°C. The supernatant was
extracted and the activity of each enzyme was
determined.

Enzyme Assay (PPO, POD):

PPO activity was determined at 420 nm and
40°C. The reaction mixtures contained aliquots (100
ul) of enzyme extracts, 1.45 ml 0.07 mM dopamine
solution in 10 mM sodium phosphate buffer (pH 7.5).
Enzyme activity was expressed as AA420 min-1 mg
protein-1.

POD activity was measured at 485 nm. The
reaction mixtures contained 1.35 ml0.05 M sodium
phosphate buffer (pH 5.0), 100 pl p-phenylenediamine
(10 g/ml), 50 pl of hydrogen peroxide solution (15 ml
L-1) and 100 pl of enzyme extract at 60°C and 30°C,
for peel and pulp, respectively. Enzyme activity was
expressed as AA420 min-1mg protein-1.

Statistical analysis:

Data recorded in all seasons were subjected to
analysis of variance according to Snedecor and
Cochran (1990) and L.S.D test was used to

differentiate means using the MSTAT-C statistical
Package (MSTAT-C, 1990).

RESULTS AND DISCUSSION
1. Fruit physical properties:

Concerning the effect of some plant extracts and
oils treatments on yield of Naomi mango, data in Table
(1) illustrated that in both seasons it gave a
significantly increased in the number of fruits/tree and
yield/tree (kg) especially with turmeric extract
treatment than with onion oil. Data in Table (2) showed
that all plant extracts increased fruit weight and pulp
weight than control. The garlic oil was the most
effective in increasing net ratio percentage than
turmeric extract. Table (3) indicted that treatment with
turmeric extract improved fruit shape and firmness
then onion oil and garlic oil. Table (4) showed that all
plant extracts improved seed character than control,
and spraying with green tea extract improve all seed
characters than Garlic oil, onion oil and black seed oil,
respectively. These results are in agreement with those
obtained by Faissal er al. (2014) who suggested that
spraying Keitte mango trees three times with the four
plant extracts (onion, garlic, green tea and turmeric)
each at 0.1% and / or SA at 100 ppm was significantly
responsible for improving yield and number of fruits
per tree over the check treatment. Also, El-wasfy et al.
(2013) stated that turmeric extract occupied the first
position followed by garlic and onion oil in improving
yield of orange trees. Kahramanoglu (2018) indicated
that black seed oil application has considerable effects
on the postharvest quality of pomegranates. Both black
seed oil and propolis treatments significantly affected
the maintenance of pomegranate fruit weight, juice
content and visual quality (Kahramanoglu et al., 2018).
El-Rokiek et al. (2019) concluded that spraying quinoa
plants with natural clove extract of garlic or leaf extract
increased growth and yield of eucalyptus.

Table (1): Effect of spraying some plant extracts and oils on number of fruits per tree and Yield (Kg/tree) of Naomi

mango cv during 2017 & 2018 seasons

Number of Fruits/tree Yield (Kg/tree)
Treatment
2017 2018 2017 2018

Control 35.00 ¢ 335¢ 2495e 23.88d
Green Tea Extract 2% 28.50d 29.00d 27.16 de 27.62 cd
Turmeric Extract 2% 5350 a 51.00 a 40.35a 38.46 a
Black Seed Oil 2% 33.00c¢ 32.00 cd 29.28 cd 28.38¢
Onion Oil 2% 42.50b 41.50b 34.03b 33.21b
Garlic Oil 2% 32.00 cd 32.00 cd 31.37 be 31.39 be

Means having the same letter (s) within the same column and row are not significantly different according to Duncan, s multiple

range test at 5% level of probability
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Table (2): Effect of spraying some plant extracts and oils on fruit, peel, seed and pulp weight (g) and net ratio %, of
Naomi mango cv during 2017 & 2018 seasons

Fruit weight (g) Peel weight (g) Seed weight (g) Pulp weight (g) Net ratio %
Treatment

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
Control 712.55f  730.00f 97.00c  97.75¢ 3885c 3940c 57670 592.85¢ 8093b 8121c
Green Tea 9527b  960.00b 141.40a 140.00a 52.00a 51.00a 759.30b 769.00b 79.7bc  80.11d
Extract 2%
Turmeric 75400 7525¢  766¢  7330e 3695c 3825c 64045d 64095d 8494a 85.18b
Extract 2%
gll’llczlﬁ /Seed 886.85¢c 890.00c 14125a 14400a 51.65a 5200a 69395c¢ 69400c 7825¢ 77.98f

0

Onion Oil 2% 80030d 807.00d 120.90b 121.80b 4690b 47.40b 632.50d 637.80d 79.03¢  79.03 ¢
Garlic Oil 2% 979.95a 977.50a 86.75d  86.50d 47.30b 4685b 84590a 844.15a 8632a 8636a

Means having the same letter (s) within the same column and row are not significantly different according to Duncan, s multiple
range test at 5% level of probability

Table (3): Effect of spraying some plant extracts and oils on fruit length, width, thickness (cm) fruit shape and firmness
(N) of Naomi mango cv during 2017 & 2018 seasons

Fruit length Fruit width (cm) Fruit shape Fruit thickness Fruit firmness

Treatment (cm) (cm) ™

2017 2018 2017 2018 2017 2018 2017 2018 2017 2018
Control 1274b  1274e¢  833b  831b  153¢  153c  7.12¢  7.02e  2058d 20.62e¢
Green Tea 14142 1415¢ 9.06a 897a 1.56bc 1.58b  7.63a  7.71b 2389bc 2397c
Extract 2%
Turmeric 12.82b  1279¢  7.79¢  7.88c  1.65a  1.62a  676d 7.8la 2646a 2633a
Extract 2%
Black Seed 12.87b  1294d  9.06a  9.0la  142d 144d 737b  739d 2291c 22.89d
Oil 20/0
Onion Oil 2%  1433a 1436a 9.02a  9.00a  159b  1.60b  735b  7.39d 24.13bc 2439b
Garlic Oil 2% 14.17a 1426b  9.09a  9.02a 156bc 1.58b  7.6la  7.57c 2536ab 24.44b

Means having the same letter (s) within the same column and row are not significantly different according to Duncan, s multiple
range test at 5% level of probability

Table (4): Effect of spraying some plant extracts and oils on seed length, width and thickness (cm) and seed shape of
Naomi mango cv during 2017 & 2018 seasons

Seed Length (cm) Seed Width (cm) Seed Shape Seed thickness (cm)
Treatment
2019 2018 2019 2018 2017 2018 2017 2018
Control 9.71d 9.84¢ 3.65b 371c 2.66 be 2.65d 1.35d 1.36d
Green Tea Extract 2% 10.78 a 1098a 382a 3.80b 283 a 2.89a 1.68 a 1.66 a
Turmeric Extract 2% 9.70d 9.80¢ 346¢ 346d 281 a 2.83b 1.51¢ 1.52¢
Black Seed Oil 2% 10.03¢  10.16d 3.85a 3.83ab 2.61lc 2.66d 1.56 be 1.61 ab
Onion Oil 2% 1041b 1041c 3.73ab 3.73c¢ 2.80ab  2.79bc  1.63ab 1.56 be
Garlic Oil 2% 10.28b  10.74b 3.79ab 3.86a 2.72abc  2.78c 1.63 ab 1.63 ab

Means having the same letter (s) within the same column and row are not significantly different according to Duncan, s multiple
range test at 5% level of probability
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2- Fruit color:

Table (5) indicated that turmeric extract gave the
best red color and high color index than other
treatments and that important because of Naomi mango
is colorful fruit and generally attend to be read color
when it became ripe.

3- Fruit chemical properties:

Spraying with plant extract specially garlic oil
decreased fruit TSS than control and that delays fruit
ripe and that important in fruit marketing (Table 6).
Spraying with plant extract has no significantly
different between all extracts and show increases in
TA% than control and that help in delays fruit ripe and
that important in fruit marketing. The treatment with
black seed oil and garlic oil showed the best ratio of
TSS/TA than other plant extracts. Chowdhury et al.
(2007) found that extracts from garlic improved
number of fruits, TSS and yield of Ub’a mango trees.

Spraying plant extract generally increased fruit
content of vitamin C, using green tea extract than onion
oil recorded the highest fruit content of vitamin C
(Table 6). While Samad et al. (2019) showed that the
showed that the maximum vitamin C content in china
lime fruits was recorded in the fruits treated with garlic
extracts, followed by ginger extract, whereas minimum
vitamin C was observed in untreated fruits.

Spraying with plant extracts generally decreased
the total and non-reducing sugars and increased the
reducing sugars than control especially, garlic oil Table
(7). Decrease total sugars prevent fruit from rapid
deterioration and that important in fruit marketing.
Garlic also contains vitamins, minerals, flavonoids,
ascorbic acid, sulfur and trace of iodine. Seventeen
amino acids are found in garlic, including eight
essential ones. Effect of garlic extract on plant
characters has been interpreted by El-Shayeb (2009).

Spraying with green tea extract showed highest
content of total phenols Table (7). The action of
phenolic compounds in foods has been drawn a lot of
attention because of their biological activity in cancer
and heart diseases prevention. These compounds are
preferably oxidized in biological medium and function

as antioxidant nutrient economizer, protecting organisms
against the oxidative stress (Bravo, 1998). The analyzed
mango cultivars contain expressive total phenolic
concentrations that may contribute to increase
antioxidant intake in human diet, since the intake of
polyphenol compounds in the diet was estimated to
range between 0.15 and 1.0 g/day (Scalbert and
Williamson, 2000; Stahl et al, 2002). Rocha et al
(2007) reported that total phenolics content was different
among four mango cultivars, being higher in Ub’a
mango pulp. The polyphenol content of mango is high at
the early part of the growth, which decreases during the
ripe stage and remains fairly steady (Lakshminarayana
et al., 1970). The loss of astringency in the course of
ripening is associated with the loss of phenolic content
(Selvaraj and Kumar, 1989). El-Sharony et al. (2015)
indicated that, spraying plants extracts had an obvious
effect on enhance the fruit chemical properties of mango
cv Fagri Kalan. However, there were no significant
effects of different treatments on mango fruit content of
total acidity in both seasons.

4- Enzymes Activity:

Spraying with plant extract especially Turmeric
Extract decreased the enzymes activity PPO and POD
in fruit than control Table (8) and that delays fruit ripe
and that important in fruit marketing. Reddy and
Srivastava (2003) indicated that antioxidant enzymes
like superoxide dismutase (SOD) and peroxidase
(POD) were noticed to be very high at mature green
stage, which significantly declined as the ripening
proceeded. These antioxidant enzymes exhibited higher
activity in the epicarp over mesocarp at all the stages of
ripening.  Venkatesan and Tamilmani (2010)
investigated the effect of ethrel on the ripening of off-
season fruits of Mangifera indica L. var. Neelum and
they found that, the phenols decreased during ripening,
both in the treated and control fruits. On the other
hand, the activity of peroxidase, polyphenoloxidase
and catalase increased. Polyphenoloxidase activity
generally declined in the course of ripening in several
Indian varieties including the ‘Alphonso’ (Selvaraj and
Kumar, 1989).

Table (5): Effect of spraying some plant extracts and oils on fruit color of Naomi mango cv during 2017 & 2018

seasons
Fruit Color
Treatment L b Index
2017 2018 2017 2018 2017 2018 2017 2018

Control 43.19b 43.71b  2320b 23.07b 30.12¢ 30.04c 17.84b 17.57c¢
Green Tea Extract2% 41.54bc  41.60d 18.54d 18.12¢ 31.18b 31.17b  14.32d 13.98e
Turmeric Extract 2% 43.73ab  4325¢ 2479a  24.84a 26.03 ¢ 26.00f 21.79a 22.09a
Black Seed Oil 2% 45.99 a 45.99 a 16.68 e 17.00 £ 32.69 a 3271a 11.10e 11.30f
Onion Oil 2% 39.93 ¢ 3947e  20.88c 21.04c 28.74d 28.94e 1821b 1842b
Garlic Oil 2% 43.57ab  43.83b  20.14c 2021d 2936cd 2986d 1575c¢ 15.44d

Means having the same letter (s) within the same column and row are not significantly different according to Duncan, s multiple

range test at 5% level of probability
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Table (6): Effect of spraying some plant extracts and oils on some chemical properties of Naomi mango cv during 2017
& 2018 seasons

TSS TA % TSS/TA VC (mg/100 g
Treatment fresh weight)
2017 2018 2017 2018 2017 2018 2017 2018
Control 17.80 a 17.50a  0.080b 0.080c 231.77a 218.77a 27.60f 28.355e

Green Tea Extract 2% 16.90 b 17.10b  0.115a 0.110b  14848b 15691b 61.00a 56.00a

Turmeric Extract 2% 16.30 be 1620 ¢ 0.115a 0.110b 143.25c 152.85b 50.40c 49.50b

Black Seed Oil 2% 15.40 de 1570d  0.120a 0.120a 133.68e 134.76c 40.00d 41.50c
Onion Oil 2% 1580cd 1590cd 0.115a 0.120a 138.49d 134.75¢ 56.00b 55.00a
Garlic Oil 2% 15.00 ¢ 15.10e  0.120a 0.120a 130.43e¢ 130.17c 36.00e 37.00d

Means having the same letter (s) within the same column and row are not significantly different according to Duncan, s multiple
range test at 5% level of probability

Table (7): Effect of spraying some plant extracts and oils on sugars and total phenols of Naomi mango cv during 2017
& 2018 seasons

Sugars Total Phenols
. . . (mg/100 g fresh
Treatment Total % Reducing % Non reducing % weight)
2017 2018 2017 2018 2017 2018 2017 2018
Control 10.83 a 1094 a 433 ¢ 420¢ 6.51a 6.74a 4533a 4551Db
Green Tea Extract 2% 10.63 a 10.60 b 449 c 454 ¢ 6.14 ab 6.06b 4658a 46.80a
Turmeric Extract 2% 10.18 ab 10.13d 5.00b 5.00b 5.18 ¢ 513e 4144b 41.30d
Black Seed Oil 2% 10.46 ab 10.40 ¢ 5.02b 499 Db 5.44 be 541d 4001c 41.00e
Onion Oil 2% 10.37 ab 10.36 ¢ 452 ¢ 4.50d 5.86 abc 586¢c 42.51b 42.25¢
Garlic Oil 2% 9.64 b 9.66 ¢ 533a 528 a 431d 438f 3580d 36.15f

Means having the same letter (s) within the same column and row are not significantly different according to Duncan, s multiple
range test at 5% level of probability

Table (8): Effect of spraying some plant extracts and oils on enzymes activity of Naomi mango cv during 2017 & 2018

seasons
Polyphenol oxidase (O.D. unit x 103/ min/g)  Peroxidase (O.D. unit x 103/min/g)
Treatment
2017 2018 2017 2018

Control 19543 a 1942.0 a 180.5 a 173.0a
Green Tea Extract 2% 961.3 ¢ 951.0c 138.0 ¢ 1270 ¢
Turmeric Extract 2% 582.0f 5525¢f 1243 ¢ 117.0d
Black Seed Oil 2% 1103.0b 1091.0 b 157.0b 151.0b
Onion Oil 2% 913.7d 901.0d 136.0 ¢ 124.0 ¢
Garlic Oil 2% 793.7¢ 781.0 e 131.3d 127.0 ¢

Means having the same letter (s) within the same column and row are not significantly different according to Duncan, s multiple
range test at 5% level of probability
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CONCLUSION

Using foliar spray of plant extracts and oils
improved the yield and fruit quality of Naomi mango
cultivar and help in delay fruit ripening.
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