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set, yield and fruit quality of “Ewais” mango trees
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Abstract

Background: The current experiment was done during the 2018 and 2019 seasons on ‘Ewais'mango trees (Mangif-
era indica) grown in Research Station, EI-Nubaria district, Egypt, to study the impact of spraying ammonium nitrate
(NH,NO;) and irrigation time on vegetative growth, yield and fruit quality. All experimental plants have been received
the same care, i.e. control of pests & weeds, fertilization, and irrigation until the 1st week of October. The irrigation was
adapted to apply 5m?3/feddan (4200 m?)/week to control leaves damage due to low temperature after this period and
the treatments included: (T1) Water spraying at 1st week of November + start normal irrigation program at the same
time after four weeks of adapted irrigation as 5m*/feddan (4200 m?)/week (Control). (T2) Spraying with NH,NO, 2%

at 1st week of November + start normal irrigation program at the same time after four weeks of adapted irrigation as
5m?/feddan /week. (T3) Spraying NH,NO, 2% at 1st week of November 4 start normal irrigation program at 1st week
of December after eight weeks of adapted irrigation as 5m>/feddan/week. (T4) Spraying NH,NO; 2% at 1st week of
November + start normal irrigation program at 1st week of January after twelve weeks of adapted irrigation as 5m?/
feddan/week. All treatments received the same quantity of irrigation water, approximately 4000 m®/feddan/year.

Results: All treatments (T2, T3 & T4) had a significant influence on vegetative growth, fruiting behavior (fruit set % &
the yield), and the fruit quality compared with the control (T1). The significant was not only the fruit physical char-
acteristics (weight, dimensions, volume, and specific gravity) but also the fruit chemical characteristics (total soluble
solids 9% (T.5.S.), acidity %, T.S.S / acid ratio and vitamin C (L- ascorbic acid)).

Conclusion: Spraying NH,NO; 2% at 1st week of November plus start normal irrigation program at 1st week of
November or December or January after 4 or 8 or 12 weeks of adapted irrigation as 5m>/feddan (4200 m?)/week (T2,
T3,and T4) increased the vegetative growth, i.e. length of terminal shoots, No. leaves / terminal shoots & leaf area

as well as the fruiting behavior such as fruit set percentage, No. fruits per tree & the tree production (kg/tree) and
improved the fruit characteristics not only the fruit physical parameters but also the chemical properties in comparing
with the untreated trees. During the two seasons, spraying NH,NO; 2% at 1st week of November plus start normal irri-
gation program at 1st week of January after 12 weeks of adapted irrigation as 5m>/feddan/week (T4) is recommended
since; it is the only treatment with the superiority effect on studied parameters.
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annually (FOSTAT 2019). In the tropics and subtropics,
it is known that the flowering period of mango trees is
affected by environmental conditions. The environmental
signals for flowering are a limiting factor to get constant
mangoes production (Sukhvibul et al. 1999). In addi-
tion, blooming delay for mango trees is very necessary
to enhance the flowering in the optimum status which
reflected on the better fruit set, fruit drop reduction,
and higher yield (Singh et al. 2005). However, spraying
ammonium nitrate could be more effective in promoting
the flowering of mangos, but the harvest date may not be
advanced significantly (Nunez-Elisea 1987). Moreover,
spraying ammonium nitrate is considered the agricul-
tural application conducted in the tropical and subtropi-
cal regions to enhance the flowering induction and
obtain fruits out-of-season for some varieties, i.e. Tommy
Atkins, to reach better sale prices (Morales-Martinez
et al. 2020).

The foliar spray of ammonium nitrate (NH, NO;) has
given excellent results as promoter of flowering in a wide
range of mango cultivars (Salazar-Garcia et al. 2000).
Foliar spray of NH, NO; has been more effective when
applied shortly before the normal start of the flowering
period, although the response to these treatments has
been strongly influenced by the dosage, cultivar and dis-
tance from the equator (Salazar-Garcia et al. 2000). Singh
(2002) reported that mango leaf absorbs most nutrients
24-72 h after spraying. Afterwards, the leaves nutrient
content depletion is occurred due to NPK translocating
to the actively growing tissues through the plant system.

Many researchers studied spray application impact of
different nitrogenous sources on behavior of flowering
and fruiting as well as the productivity of some mangoes
cultivar, and they found that spray ammonium nitrate
NH,NO; (1% or 2%) enhanced early flowering in ‘Manila;
‘Ataulfo’ and “Tommy Atkins’ (Salazar-Garcia et al. 2000)
as well as cv. Alphonso (Sudha et al. 2012).

However, the effect of the soil water deficit on flower-
ing response is still a matter of controversy. Water deficits
can be considered an inducer for flowering of mango for
some countries like Egypt. Therefore, Spreer et al. (2009)
mentioned that the strategic management of irrigation
depends on the control of water deficit used experi-
mentally, since it causes some troubles when it lacks of
the control like the reduction of differentiation for veg-
etative buds of the inflorescence as well as physiology
turbulences due to the water deficit. Also, Spreer et al.
(2009) stated that "the proper management of water defi-
cit could improve the efficiency of irrigation and increase
the productivity with no passive long-range influences".

The mechanism of mango floral induction remains
elusive under the tropics and subtropics environments
conditions (Davenport and Nunez-Elisea 1997a). In this
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respect, most of the mango trees flower only when their
leaves are fully mature and it has been noticed that the
floral stimulus originates from mature leaves in mango
while, young leaves inhibit the floral initiation of buds
(Kulkarni 1988). The water deficit limits the vegetative
growth, increases the rate of mature inductive leaves, and
makes the trees more receptive to the marginal induc-
tion temperatures in the warm subtropics (Nunez-Elisea
and Davenport 1994). Moreover, the flowering response
was related the intensity of the soil water deficit before
flowering. Under the warm weather and non-limiting
soil water conditions, the trees maintained high vegeta-
tive growth, while water stress adjusts the growth such as
branch diameter and predisposes the tree to floral stimu-
lus (Lu and Chacko 2000). In this regard, water deficit for
mango trees at 0% or 25% ET_ in the stage of flowering,
as well as regular irrigation at 100% ET, in the fruiting
phase, are considered important tools to increase the
induction of inflorescence (Faria et al. 2016).

Hence, this investigation is considered an attempt to
improve flowering, fruit set and fruit retention, as well as
yield and fruit quality of mango trees using foliar spray
of NH, NO,, combined with the start time of irrigation
after different water periods as the irrigation manage-
ment strategies.

Methods

Tree materials

Our experiment was conducted in the 2018 & 2019
seasons on ‘Ewais’ mango trees grown in the Research
Station of National Research Centre (NRC) located at
latitude 30.8667 N & longitude 30.1667 E in El Nubaria
district, Km 107 Cairo-Alex Desert Road, Egypt. The
trees were 13 years old budded on Sukkary rootstocks,
and the experimental trees were similar in vigor, size
& shape, planted at 5 X 3 m apart, grown in sandy soil
under a drip irrigation system. The experimental trees
were received the same horticultural serving. The design
of our experiment was complete randomized block with
three replicates, where 3 plants were included for each
plot. Tables 1 and 2 presented the analysis for soil in
both physical & chemical properties. Table 3 illustrates
the analysis of the chemical properties of water used in
irrigation.

Soil properties and irrigation water analyses
Representative soil samples have been presented for
0-15, 15-30, 30-45, and 45-60 cm depths. The Nile
is the source of irrigation water that goes throughout
the channel to the experimental area. Soil physical and
chemical properties and also chemical properties of the
irrigation water were as follows:
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Table 1 The physical properties of the soil during the two years*
Depth (cm) Particle size Soi physical

distribution parameters (% on

(%) weight basis)

C.sand F.sand Silt Clay Textureclass FC (%) PWP (%) AW (%) BD (g/cm)3 TP (%)
0-15 14.87 78.90 440 183  Sand 10.50 4.16 6.34 1.58 40.38
15-30 14.91 7893 430 1.86 Sand 1040 4.10 6.30 1.60 39.62
30-45 14.89 78.73 441 197 Sand 10.46 413 6.33 1.64 38.11
45-60 14.96 78.66 439 199 Sand 10.45 4.20 6.25 1.66 37.36

"There were no significant differences between the two years, the data presented the mean of the two years, and the soil samples were taken at the 1st week of

October each year before treatments

Table 2 The chemical properties of the soil during the two years*

Depth, (cm pH 1:2.5 EC, dS/m Soluble cations Soluble anions
(mg/L) (mg/L)
Ca™t Mg** Na* K* CO;™ HCO;~ SO,~ cl-
0-15 8.30 0.35 0.50 042 1.05 0.23 0.00 0.1 0.82 127
15-30 820 0.36 0.51 043 1.04 0.24 0.00 0.13 0.86 123
30-45 8.30 0.34 0.55 041 1.05 0.23 0.00 0.12 0.85 127
45-60 840 0.73 0.57 043 1.06 0.25 0.00 0.17 0.86 1.28
“There were no significant differences between the two years, the data presented the mean of the two years, and the soil samples were taken at the 1st week of
October each year before treatments
Table 3 The chemical properties of irrigation water during the two years*
pH **EC (dS/m) Soluble cations Soluble anions ***SAR
(mg/L) (mg/L)
Catt Mgt Na*t K* COo;™ HCO;™ SO,~ (@
7.20 0.36 0.75 0.23 2.50 0.1 0.00 0.90 033 2.52 3.67

“There were no significant differences between the two years, the data presented the mean of the two years, and the water samples were taken at the 1st week of

October each year before treatments

" EC Electrical conductive; ***SAR Sodium absorption ratio

Soil physical properties

Soil particle volume distribution was conducted
according to Gee and Bauder (1986) that known as
Pipette’s Method. Also, according to Gardener (1986)
method, the content of moisture in the soil in booth FC
(field capacity) & PWP (permanent wilting point) were
determined. The results of these analyses are presented
in Table 1.

Soil chemical properties

Soil chemical properties were measured in the labora-
tory of Soil Dept. NRC as follows: Soil pH and EC were
measured in 1:2.5 (soil: water suspension) and in soil
paste extract, respectively. Results of these analyses are
shown in Table 2.

Chemical properties of irrigation water

Chemical analysis of irrigation water was measured using
the standard methods and shown in Table 3. All the
measured chemical parameters describe the status of the
irrigation water, and it can be used normally in irrigation.
Data indicate that irrigation water was classified as no
problem water according to FAO (1994).

Treatments

All experimental trees received the same farm serving
such as the control of pests & weeds, the fertilization, the
irrigation until the 1st week of October where, the irri-
gation was adapted to apply 5m>/feddan (4200 m?)/week
to control leaves damage due to low temperature in this
period and the treatments included:
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+ (T1)) Water spraying at 1st week of November + start
normal irrigation program at the same time after four
weeks of adapted irrigation as 5m®/feddan /week
(Control).

+ (T2) Spraying with NH,NO; 2% at 1st week of
November +start normal irrigation program at the
same time after four weeks of adapted irrigation as
5m?/feddan/week.

+ (T3) Spraying NH,NO; 2% at 1st week of Novem-
ber 4 start normal irrigation program at 1st week of
December after eight weeks of adapted irrigation as
5m?/feddan/week.

+ (T4) Spraying NH,NO; 2% at 1st week of Novem-
ber 4 start normal irrigation program at 1st week of
January after twelve weeks of adapted irrigation as 5
m?/feddan/week.

The spray materials included Triton B at 0.1%, which
was used as an instrument for wetting, and the spraying
was done until the run-off point. In addition, all treat-
ments received the same quantity of irrigation water,
approximately 4000 m®/feddan/year.

Fruiting and yield parameters

On each tree. 10 terminal shoots were tagged aspects
(North, South, East, and west) at the beginning of flower-
ing for determining the following parameters:

« fruit set: was determined as the number of setting
fruits per panicle two weeks after petal fall for pani-
cles on tagged shoots.

+ Fruit retention %: was determined by counting the
number of retained fruits per panicle at harvest (1st
week of August).

+ Fruit drop %: was determined at harvest by the fol-
lowing equation: (fruit set — fruit retention) / fruit set
*100.

+ No. fruits/tree: was counted in maturity stage in the
1st week of August, when mango has green skin and
is fully developed, firmness, wide shoulders at the
stem end and a lack of blemishes or wounds.

+ Yield (kg) per tree: was estimated by multiplying
the number of fruits per tree X the average of fruit
weight.

Fruit measurements

At the harvest time, ten fruits from each replicate as sam-
ple was presented to determine the physical & chemi-
cal fruit characteristics like weight (g), volume (cm?3),
dimensions: width & length (cm), specific gravity (g/
cm?®), according to Abd El-Razek et al. (2013). A hand
refractometer was used to measure T.S.S.% (Total Soluble
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Solids), while the acidity percentage in the samples as cit-
ric acid content was estimated using the titration of fresh
juice against 0.1 Na OH (A.O.A.C 1990). Vitamin C (L-
ascorbic acid) in pulp was determined as milligrams of
ascorbic acid per 100 g Juice with using 2,6-dichloro phe-
nol indophenol (A.O.A.C 1990).

The statistics: analysis of variance (ANOVA) was used
for all data, and Duncan’s test made the comparison
between means at p <0.05. According to Duncan (1955),
the significance of differences among the treatments
mean were recorded.

Results

Data in Table 4 show the influence of foliar spray of
ammonium nitrate combined the date of start water irri-
gation on vegetative growth and panicle characteristics
of mango trees cv. ‘Ewais’ during two years. The results
showed that all treatments improved the vegetative
growth (length of the terminal shoot, number of leaves
per terminal shoot & leaf area) and panicle characteris-
tics (panicle length and width & number of secondary
branches per panicle) compared with the control. Con-
cerning the length of terminal shoot, T4 recorded the
tallest terminal shoot (16.7 and 18.1 cm) followed by T3
(15.4 & 16.3 cm), T2 (14.3 & 15.4 cm), and the control
(13.3 & 13.4 cm) in decreasing order in the 1st & 2nd
season, respectively. Regarding No. leaves per terminal
shoot, T4 achieved the highest average in both seasons
(20.9 & 21.3) followed by T3 (19.2 & 19.1), then T2 came
in the third-order (17.8 &18.2); however, the control had
the lowest number (16.6 &15.8). As for leave area, T4 had
the highest values the two seasons (66.8 & 67.6 cm?), then
T3 took second place (61.5 & 60.3 cm?), and T2 came in
the third-order (57.1 & 59.0 cm?), while the control occu-
pied the last order (53.1 & 50.0 cm?).

Concerning the length of the panicle as shown in
Table 4, T4 achieved the tallest panicle during the two
years of this study (23.9 & 25.7 cm), followed by T3
(20.8 & 22.2 cm), T2 (18.7 &19.1 cm) and the control
(15.2 & 15.6 c¢m) in a decreasing order for booth 1st &
2nd years, respectively. Nevertheless, a similar trend has
been noticed regarding the panicle width, where T4 had
the widest values (17.6 & 19.7 cm), T3 (14.3 & 16.8 cm),
T2 (12.2 &14.0 cm), while the control had the narrowest
ones (9.8 & 10.3 cm). Regarding the number of second-
ary branches per panicle, T4 was recorded (31.7 & 33.8),
followed by T3 (28.4 & 30.7), T2 (24.2 & 27.1), and the
control (18.1 & 20.0) in descending order in both years,
respectively. In general, all applications enhanced the
vegetative growth, including the panicle characteristics
compared with the control in both seasons of this study.

Table 5 shows the impact of foliar spray of ammonium
nitrate combined with the date of start water irrigation
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Table 5 Influence of foliar spray of ammonium nitrate combined with the date of start water irrigation on fruiting behavior of mango

trees cv. ‘Ewais'during two years

Treatment Fruit set (%) Fruit drop (%) Fruit retention (%)
First year Second year First year Second year First year Second year
T1=Untreat. trees 204 b 200 b 89.71 a 81.50 a 021b 037c¢
T2 =1st week Nov 413a 407 a 91.53a 82.80 a 035a 0.64 b
T3 =1st week Dec 433a 3.80a 9145a 83.95a 037 a 061 b
T4 =1st week Jan 460 a 447 a 90.87 a 8031a 042a 0.88a

Means in a column have the same letter (s) are not statistically different at level of 5%

on fruiting behavior (fruit set %, fruit drop %, and fruit
retention %) of mango trees cv. ‘Ewais’ during two years.
It is clear from Table 5 that all applications (T2, T3 & T4)
increased the fruit set (%) than the untreated one (T1) in
the two studied seasons. T2, T3 & T4 had similar effects
of increasing the fruit set % with no significant differ-
ences between them (4.13, 4.33 & 4.60% and 4.07, 3.80,
4.47% in the 1st year & the 2nd year, respectively) com-
pared with the untreated once (T1) which recorded the
minimum percentage in fruit set, where it recorded 2.04
and 2.00%. As for fruit retention (%), results clear that T2,
T3 & T4 followed the same trend as mentioned in the
above-mentioned results of fruit set % in the first season,
where, the values recorded 0.35, 0.37 & 0.42%, respec-
tively) compared with the control, which recorded 0.21%.
However, in the second season, T4 maximized the fruit
retention percentage up to 0.88%, followed by T2 & T3,
which recorded 0.61 & 0.64% in decreasing order, respec-
tively, while the control showed the lowest percentage
(0.37%). Regarding the fruit drop (%), all treatments had
no effect.

Table 6 illustrates the influence of foliar spray of ammo-
nium nitrate combined the date of start water irrigation
on the number of fruit per tree, fruit weight, volume and
specific gravity of ‘mango trees cv. ‘Ewais’ during two
years. The results in Table 6 show that (T4) had the high-
est number of fruits per tree in both seasons (130 & 180),
followed by T1 & T2 (83 and 98 in the 1st season & 118

and 130 in the 2nd season, respectively) compared with
the control (T1), which gave the minimum number (36
and 55).

Regarding the fruit weight, T2, T3, and T4 had a simi-
lar effect on enhancing the fruit weight (265, 286, and
290 g in 1st season, and 296, 303 and 314 g in 2nd season,
respectively) compared with the control during the two
years (235 and 240 g). Concerning the yield, T4 achieved
the highest yield during the two studied seasons (37.7 and
56.5 kg per tree), followed by T2 & T3 (22.0 & 28.0 kg per
tree for the first season and 35.0 and 39.4 for the second
season, respectively); however, the untreated trees (T1)
had the lowest yield (08.3 and 13.2 kg/tree).

Table 7 represents the impact of foliar spray of ammo-
nium nitrate combined with the date of start water irri-
gation on physical characteristics for the fruit of ‘mango
trees cv. ‘Ewais’ during two years. It is clarifying from
Table 7 that T2, T3 & T4 produced the largest fruit
in length, width, volume and specific gravity and gave
high values of fruit shape index than the control during
the two years of this investigation. Both fruit length and
fruit width followed the same trend, where T4 recorded
the highest values than all other treatments included the
control.

Regarding the fruit shape index, all treatments (T2, T3,
and T4) gave a fruit shape index (1.50£5) that is accept-
able and preferred by the customers than the control,
which gave narrower fruits (1.77, and 1.65) during the

Table 6 Influence of foliar spray of ammonium nitrate combined with the date of start water irrigation on number of fruit per tree,
fruit weight, volume and specific gravity of ‘mango trees cv.‘Ewais during two years

Treat No of fruit/plant Fruit weight (g) Yield (kg)

First year Second year First year Second year First year Second year
T1=Untreat. trees 36¢C 55¢ 235b 240 b 083 c¢c 132¢
T2=1st week Nov 83b 118b 265 a 29 a 220b 350b
T3 =1st week Dec 98 b 130b 286a 303a 280b 394 b
T4=1st week Jan 130a 180 a 290 a 314a 37.7a 65.5a

Means in a column have the same letter (s) are not statistically different at level of 5%
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two years. Concerning the fruit volume, all treatments
(T2, T3, and T4) had the highest values (258, 279, and
283 ¢cm® in 1st year and 289, 296, and 307 cm?® in 2nd
year, respectively) compared to the control (225 and 235
cm?®). As fruit specific gravity, all treatments (T2, T3 &
T4) recorded high values (1.027, 1.025, and 1.025 g/cm?
in 1st season and 1.024, 1.024, and 1.023 g per cm?® for
the second year) over the untreated trees (1.022 & 1.021 g
per cm®).

Table 8 pint out the influence of foliar spray of ammo-
nium nitrate combined the date of start water irrigation
on chemical characteristics for the fruit of ‘mango trees
cv. ‘Ewais’ during two years. It is explained from Table 8
that T2, T3 & T4 improved the total soluble solids %
(T.S.S), T.S.S/ acid ratio & L-ascorbic acid content of
fruits; however, the acidity % of fruit slightly decreased
in comparison with the control during the two years.
In this respect T4 gave the highest significant value
of T.S.S % (24.7 & 24.9%), T.S.S./acid ratio (130.0 and
146.5), L- ascorbic acid (25.0 and 27.2 mg/100 g fresh
pulp) and decrease acidity (0.19 and 0.17%) compared
with the control (19.9 and 20.2%, 62.2 and 73.9, 20.0 and
19.5 mg/100 g and 0.32 and 0.27%). This was true in 1st
and 2nd seasons, respectively. However, other treatments
T2 & T3 followed the same trend in respect of the total
soluble solids % (T.S.S) and T.S.S/ acid ratio, L- ascorbic
acid & acidity % compared with control for both seasons,
but their values lack significance.

Discussion

The remarkable increment in the vegetative growth
parameters (length of terminal shoots, No. leaves per ter-
minal shoots, and leaf area) may be due to ammonium
nitrate spray, which is reflected in increased panicle char-
acteristics (panicle length, width, and number of second-
ary branches per panicle), resulted in improving fruit set,
number of fruit per tree and yield. This is in agreement
with Bondad and Linsangan (1979), and Nunez-Elisea
(1987) who mentioned that ammonium nitrate spray pre-
sumably promotes bud break caused mature vegetative
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flush that reflected in enhancement the flowering param-
eters and consequently fruit set and yield. Other inves-
tigators supported these results who mentioned that
the foliar spray of ammonium nitrate had given excel-
lent results as promoters of flowering in a wide range of
mango cultivars (Salazar-Garcia et al. 2000). Also, the
results had been confirmed by Sudha et al. (2012) who
found that NH,NO; at 1% or 2% enhanced early flower-
ing and increased fruit set% in ‘Alphonso’ cv. The effect
of NH,NO; on tree growth & productivity might be
due to its bio-regulatory influence, especially during the
translocation of photosynthesis to sink and the mobili-
zation of dry matter (Mishra et al. 2011). On the other
hand, nitrogen in the trial trees as a foliar spray increased
the reserves of carbohydrates that warranted great fruit
set percentage (Patoliya et al. 2017). Moreover, Morales-
Martinez et al. (2020) confirmed that foliar application
of ammonium nitrate 2%, 3%, and 4% alone or combined
with paclobutrazol improved floral induction and fruit
production science, it enhanced flowering & increased
No. panicles per tree for mangoes, especially cv. Tommy
Atkins.

According to the results mentioned above of physical
&chemical soil properties and irrigation water analyses
of this experiment, it is clear that soil is slightly alkaline
sandy soil, and irrigated with freshwater of the Nile River,
which classified as a good irrigation water (FAO 1994).
In this regard, irrigation of sandy soils must be consid-
ered carefully (Alhammadi and Al-Shrouf 2013) due
to it requires high attention to the timing and amount
of irrigating water applied (Sdnchez et al. 2012). There-
fore, using the drip irrigation method in this experiment
is considered one of the most efficient methods for this
type of soil (Liu et al. 2012). In this experiment, it is used
adapted irrigation of 5m3/feddan (4200)/week up to four,
eight, or twelve weeks (started from the 2nd week of
October) to manage soil moisture, control leaves dam-
age, and delay the early flowering of mango trees since,
managing soil moisture is promoting the desired yield
response (Thompson et al. 2007). However, moderate

Table 8 Influence of foliar spray of ammonium nitrate combined with the date of start water irrigation on chemical characteristics of

fruit in ‘'mango trees cv. ‘Ewais' during two years

Treatments Total soluble solids % (T.5.S)  Acidity (%) T.S.S /acid ratio Vitamin C (L- ascorbic
acid) mg/100 g fresh pulp
First year Second year First year Second year First year Second year First year Second year
T1=Untreat. Trees 199b 202b 032a 027a 62.2cC 739b 200b 19.5d
T2=1st Nov 222ab 219ab 0.26 ab 0.25ab 854 bc 982b 208 ab 223c
T3=1st Dec 23.1ab 232ab 0.22 bc 023b 105.0 ab 99.8b 213ab 240b
T4=1stJan 247 a 249a 0.19¢c 0.17c 1300a 1465 a 250a 272a

Means in a column have the same letter (s) are not statistically different at level of 5%
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water stress can constrain excessive vegetative growth in
mango trees and stimulate flowering and productivity of
mango (Shaban et al. 2020).

Furthermore, our results are supported by Faria et al.
(2016) who reported that an irrigation level reduc-
tion is suitable for floral induction of 'Tommy Atkins’
mango. Also, the results in the same trend of Sarker and
Rahim (2013) who stated that the mango trees cv. Amra-
pali those were irrigated twice on 15th October & 15th
November gave the better No. panicles as well as had the
highest No. fruits and maximum yield compared to the
other application where the plants were irrigated 6 times
on 15th monthly from 15th October until 15th March
that had the minimum value of the No. panicles & No.
fruits as well as the yield.

Also, it could explain that the enhancement of flower-
ing by spraying ammonium nitrate might be due to the
role of some enzymes like the nitrate reductase, which
is considered the key enzyme in the pathway of nitrate
assimilatory the synthesis of amino acids. In this respect,
Maity et al. (1972), as well as Davenport and Nunez-
Elisea (1997b) found that the enzyme of methionine is
considered the promoter for inflorescence in mango
tree, and it is reported as the ethylene’s precursor, which
is reflected in increasing fruit set % than the untreated
trees.).

Furthermore, the explanations impact of water irriga-
tion starting dates after comparatively periods of drought
that increased the fruit set%, yield, and improved the fruit
quality could be explained by those of Nunez-Elisea and
Davenport (1994). They mentioned that the deficit of irri-
gated water limits the new leave’s growth and increases
the rate of mature inductive leaves. Also, Lu and Chacko
(2000) reported that the flowering response was related
to the intensity of the soil water deficit before flower-
ing and maintained high vegetative growth, while water
stress adjusted the growth such as branch diameter and
predisposed floral stimulus.

The increase in fruit set, yield, and the improvement of
fruit quality could be explained by the findings of Singh
(2002). He confirmed that the mango leaves absorb most
nutrients 24-72 h after the spraying; afterwards, the
leaves nutrient content depletion occurs due to translo-
cating NPK to the actively growing tissues through the
plant system.

Based on results above, it is evident that irrigation
of ‘Ewais’ mango trees after comparatively periods of
drought up to twelve weeks of adapted irrigation as 5m?/
feddan (4200)/week has a great influence on improving
the productivity of mangoes. In other words, adapted
water as 5m>/feddan/week for three months from Octo-
ber to January did not show unfavorable effects on mango
trees cv. ‘Ewais.
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Conclusions

Generally, the results showed that spraying NH,NO,
2% at 1st week of November plus start normal irriga-
tion program at 1st week of November or December or
January after 4 or 8 or 12 weeks of adapted irrigation as
5m?/feddan (4200 m?)/week (T2, T3, and T4) increased
the vegetative growth i.e. length of terminal shoots, No.
leaves/terminal shoots & leaf area as well as the fruiting
behavior such as fruit set percentage, No. fruits & yield
(kg/tree) and improved fruit quality not only the physi-
cal fruit characteristics i.e. weight, dimensions, volume
& specific gravity but also the chemical characteristics
i.e. total soluble solids % (T.S.S.), acidity %, T.S.S / acid
ratio and vitamin C (L- ascorbic acid) in comparing
with the control (T1). Among treatments during the
two seasons, NH,NO; 2% foliar spraying at 1st week of
November plus start normal irrigation program at 1st
week of January after 12 weeks of adapted irrigation as
5m3/feddan/week (T4) is recommended since; it is only
treatment had the superiority effect on trees yields.
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