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Abstract

The present investigation was carried out
throughout the two successive seasons 2018
and 2019. Mango trees were grown in a private
farm located at Wadi Elmullak EI-Sharkia
Governorate, Egypt. This study aimed to elu-
cidate the impact of pinching early flowering
in the winter severity on tree yield and fruit
quality of Mango ‘Tommy Atkins’ cultivar.
The old of the mango cultivar under this study
was 15 years old and planted as 3x4 m apart
grafted on ‘Saber’ seedling rootstocks, grown
in sandy soil and irrigated through drip irriga-
tion system. Mango trees were subjected to de-
inflorescence in mid-February by manual re-
moving emerged inflorescence as follows
complete removing (removing of 100% of
emerging inflorescences), sever removing
(75% of emerging inflorescences), moderated
removing (50% of emerging inflorescences),
light removing (25% of emerging inflores-
cences) and control (without removing inflo-
rescences). Results showed that complete re-
moving treatment significantly increased fruit
yield as compared with other applications or
untreated trees in the two studied seasons.
Similar trend was observed regarding yield in-
crement (%) where was superior to control
treatment in the two seasons. Moderated and
light treatments caused enhancement in some
fruit physical properties when compared with
100% or 75% removal treatments. Complete

removing treatment was superior to other treat-
ments regarding total acidity percentage and
vitamin C. In conclusion complete removing
(100% of emerging inflorescences) in mid-
Feb. could be a practicable choice for contin-
ued production for the ‘Tommy Atkins’ under
the environmental conditions of exported
mango orchards.
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1 Introduction

Mango (Mangifera indica L.) is an im-
portant fruit species Admasu et al (2014) cul-
tivated in Egypt it comes in the second rank,
after citrus. Egyptian production reached
1091535 tons of fruit in a harvested area
265509 feddan (According to Bulletin the Ag-
riculture Statistics, issued by Ministry of
Agric., Egypt 2019). ‘Tommy Atkins’ Mango
tree isavariety originated in Florida, USA. Be-
sides, it’s considered as one of the greatest ex-
ported cultivars due to its strong shelf life and
beautiful greenish red colors (De la Cruz and
Garcia 2002). Low productivity is the most im-
portant issue faced mango trees industry. Like-
wise, ‘Tommy Atkins’ cultivar has been suf-
fering from small output that might be due to
early flowering. Moreover, low temperature
during blooming has been reported as an im-
portant factor in reducing perfect flower per in-
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florescence (Whiley 1986). Removal inflo-
rescence at the idea of addon was showed to
induce corresponding re-blooming (Yeshitala
et al 2005). Yield of mango trees are depend-
ing on a serious limitation such as the date of
flower beginning. Pruning by eliminating the
inflorescences on Mar. and Apr. were treated
on cv. Irwin grown at Wakayama which is re-
garded as a warm climate area in Japan (Sasaki
et al 2000), application induced a flower bud
initiation as well as differentiation in the axil-
lary buds (a re-flowering), and a maximum
number of inflorescences was gained of pani-
cles those tipping in Mar. (Sasaki et al 2000).
“Furthermore, when mango trees are unpro-
tected to winter temperature to induce flower-
ing, flowers development only occurs by warm
temperature during winter season which
causes early flowering. While, the low temper-
ature during flowering period decreases the
perfect flowers percentage, number of flowers
per panicle and length of inflorescences”
(Whiley 1986). Warm periods through winter
season might be allow early emerged inflo-
rescence to happen in all mango cultivars. This
might be injured by following cold tempera-
ture (Litz 2009). Sasaki et al (2000) found that
removing terminal panicles induced axillary
flower buds of mango cultivar ‘Irwin’. Single
de-inflorescence application induced highly
rise in tree yield in comparison to untreated
mango (Singh et al 1974).

Removing inflorescence increased fruit set
percentage, yield and fruit size per trees of
mango ‘Cogshall’ cv., (Jannoyer and Lauri
2009). “A delay in flowering is usually consid-
ered advantageous, meanwhile inflorescence
development when temperatures are higher,
resulted in a rise within the proportion of per-
fect as against male flowers formed” (Mullins
1986), and provided increase to more effective
fertilization (Robbertse et al 1986; Shu et al 1989;
Issarakraisila ; Considine 1994). Tipping the ap-
ical inflorescences of Mango ‘Hindi Besin-
nara’ cultivar trees twice at the first and third
week of Feb. enhanced the percentage of per-
fect flowers per inflorescence and fruit reten-
tion (Elkhishen 2015). Mango tree flowering is

a vital phenological stage that playing an im-
portant role in production and yield. ‘Tommy
Atkins’ cultivar is suffering from low produc-
tivity that might be due to early flowering. The
impact of low temperature during early bloom-
ing period has been reported as a reason that
reduce perfect flower in inflorescence. High
temperature throughout winter season might
be induce early emerged inflorescence to hap-
pen in all mango cultivars. This might be in-
jured by following cold temperature. There-
fore, this study aimed to elucidate the impact
of early removing inflorescence in the winter
severity on tree productivity and fruit physical
and chemical properties of Mango ‘Tommy
Atkins’ cv.

2 Materials and Methods

2.1 Plant materials and

application

expermintal

This investigation was done in 2018 and 2019
seasons on mango trees (Mangifera indica L.)
‘Tommy Atkins’ cv. The study performed in a
private farm located at Wadi Elmullak EI-Sharkia
Governorate, Egypt. The mango trees were 15
years old, planted at 3x5 m apart, grafted on
‘Saber’ rootstock, grown in sandy soil and
irrigated through drip irrigation system. All trees
received similar cultural practices. Fourty five
trees (similar in vigor and healthy) were chosen
for investigation. Mango trees were subjected to
five deinflorescences level treatments in mid-Feb.
by manual removing emerged inflorescences as
follows:

Control (without removing inflorescences).

Light removing (removing 25% of emerging
inflorescences).

Moderated removing (removing of 50% of
emerging inflorescences).

Sever removing (removing of 75% of emerging
inflorescences).

Complete removing (removing 100% of
emerging inflorescences).

Each manual removing emerged inflorescence
treatment had three replicates with three trees per
a replicate. The maturity stage was determined at
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fruit age 109 day in Tommy Atkins cv. according
to Khalefa (2006). Complete randomized block
design was followed according to Snedecor
and Cochran (1980).

2.2 Measurments
2.2.1 Tree yield

Fruits of trees were harvested at maturity
stage, (fruit at age 109 day in Mango Tommy
Atkins cv. according to Khalefa (2006), and
separately weighed therefore. The yield (Kg/tree)
was calculated in mango cultivar in the both
seasons. Morover, yield increment than un-
treated treatment percentage was calculated by
using EI-Naby et al (2019) equation.

Yield increase than control (%) = Yield
(treatment) - Yield (control)x100/ Yield (con-
trol)

2.2.2 Physical and biochemical characteristics
of fruit

2.2.2.1 Fruit physical properties

Five fruits of each mango tree replicated 3
times were devoted and picked during harvest
date, then determining some of fruit parame-
ters, such as weight and volume of fruit, fruit
dimensions (length and width) as well as
weight of fruit peel and pulp.

Firmness of fruit expressed as (Ib./inch? ) was
measured using pressure tester (digital force-
Gouge Model IGV-0.SA to FGV-100A.Shimpo
instruments).

2.2.3 Fruit chemical properties. The following
parameters were recorded

Fruit total soluble solids (TSS %) from the
sample’s fruit pulp was determined by using a
digital refractometer.

Titratable acidity percentage (TA) was
determined by titration and expressed as citric
acid according to A.O.A.C. (2005).

Total soluble solids/acid ratio was estimated
from the values of total soluble solids divided
by values of total acids.

Ascorbic acid (Vitamin C) was estimated by
titrating  fruit juice sample with 2, 6
dichlorophenol indophenol dye according to
A.0.A.C. (2005).

Fruit total sugar content was determined
colorimetrically in fruit dry weight (g / 100 g
dr. wt.) according to the method of Miller
(1972).

Statistical Analysis: The analysis of variance
(ANOVA) was performed using one way
ANOVA Co-stat software according to Stern
(1991) and the means were differentiated using
Duncan multiple range test at 5% level (Waller
and Duncan 1969).

3 Results and Disscution
3.1 Tree yield

The results in Table 1 clearly showed that all
applied removing inflorescences treatments to
mango tree cv. ‘Tommy Atkins’ significantly
increased fruits number per tree and fruit yield
(kg/tree) when compared with control in the
two studied seasons 2018 and 2019. The best
results regarding removing of emerging inflo-
rescence_in mango trees were gained when
complete removing (100 % of inflorescence
were removed), followed descending order by
severe removing, moderate removing and
slight removing. On the other hand, the lowest
fruit number and fruit yield (kg per tree) were
recorded when mango trees they received
treatment (control). Similar trend was ob-
served regarding yield increment (%) where
was superior to untreated treatment in the both
seasons. From the early removing trials of the
two studied seasons it may be concluded that
the yield of large mango cv. ‘Tommy Atkins’
is about doubled. These results are in harmony
with those obtained by Shaban (2005) who
founed that the number of emerged axillary
panicles in  ‘Hindi Besinnara’ cultivar
significantly increased by early removing apical
panicle treatment. Similarly, Yeshitela et al
(2005) found that removing mango blossom early
in the growth season had increased number of
reprodactive inflorescences per trees in Tommy
Atkins cultivar. Also, Samra et al (2010) found
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that pinching of early flowering Zebda Mango
tree at first emergence on trees from mid-Dec. to
mid-Feb. may be significantly enhanced tree yield
comparing to the control. Ali (2014) found that
pruning of malformed inflorescences increased
yield of the fruits than control treatment of
‘Hindy Be- sinnara’, ‘Ewis’ and ‘Sedik’ mango
trees. Likewise, Elkhishen (2015) mentioned
that removing the apical blossom of mango
cultivar ‘Hindi Besinnara’ at the first and third
week of Feb. improved significantly the fruit yield
per tree.

The higher fruit numbers that recorded in
compelet removing treatment (Table 1), “might
be attributed to the increase in fruit retention after
re-flowering. Favourable higher temperature
during the growth of the different parts of the
flowers caused the higher fruit setting in turn”
(Yeshitela 2005). The increments in fruit (num-
ber and the yield per tree) by removing inflo-
rescence was in agreement with Shaban (2005)
who reported that heading back or pinching
‘Hindi Besinnara’ mango trees in December
recorded the maximum No. of fruits per tree.
The enhancing effects of early inflorescence
removal by winter might be attributed to
enhancing number of panicles developing per
terminal panicle (Oosthuyse and Jacobs 1997).
Samra et al (2010) found that pinching of early
flowering Zebda Mango tree in December or
January was the most effective treatment for
increasing number of fruits / tree comparing to the
control. Sarkhosh et al (2018) found that tip-
pruning applied in Feb. increased canopy flow-
ering percentage, No. of fruits/tree and fruit
weight of mango tree cv. Honey Gold com-
pared with control.

It could be concluded that applied early re-
moving panicles treatments to mango trees in
mid-February caused an increase in yield per
tree in compared with those of untreated and
opposite treatments.

3.2 Effect of removing seveirty of the emerg-
ing inflorescences on some fruit physical
characteristics

3.2.1 Fruit weight, volume and dimensions
(length and width)

The results in Table 2 showed that moderated
removing, light removing and control treatments
significantly increased fruit (weight and volume)
as well as dimensions of fruit (length and width),
of mango ‘Tommy Atkins’ cultivar when
compared with compelet or sever removing
treatments in the first season. The increasing of
fruit weight in removing treatments might be due
to an improveed microclimate and higher
photosynthetic rates (Sharma and Singh 2006).
On the other hand this trend had not observed in
the seconed season. Maximum fruit weight was
recorded in control treatment. The rise in weight
of fruit in control treatment might be attributed to
the lowest number of mango fruits per tree (Table
1). These findings are in harmony with those
gained by Yeshitela (2005) who found that
removing 50% of the panicles increased fruit
weight and size of ‘Sensation’ mango cultivar.
Moreover, fruit thinning, by reducing competition
for carbohydrates between fruits (Horscroft ;
Sharples 1987; Yeshitela 2004). The same trend
was observed regarding peel weight, pulp
weight and seed weight when compared with
compelet or sever removing treatments. Ali
(2014) found that pruning of malformed inflores-
cences improved physical parameters of the fruits
than control treatment of ‘Hindy Besinnara’,
‘Ewis’ and ‘Sedik’ mango trees.

3.2.2 Fruit firmness

Results in Table 2 also cleared that all tested
removing treatments significantly increased fruit
firmness of mango ‘Tommy Atkins’ cultivar in
comparison to control in the two seasons. Insig-
nificant difference in fruit firmness was noticed
between treatments in the first season except
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Table 1. Effect of removing seveirty of the emerging inflorescences on yield charachteristics (kg/tree) of

Mango ‘Tommy Atkins’ cv. trees during seasons 2018 and 2019

Treatments Fruits number Yield Yield increase Yield (ton)/ feddan
[tree (kgltree) than control
(%0)

Season 2018
Control 16.00 e 10.23d 0.0d 2.86 ¢
Light removing 24.00d 1593 ¢ 55.9¢ 446h
Moderated removing 27.33¢c 18.51b 79.7b 5.09 b
Sever removing 39.67 b 18.38 b 815hb 5.15b
Complete removing 60.00 a 25.89a 1535a 7.25a

Season 2019
Control 25.00 e 18.02 ¢ 0.0c 5.05¢
Light removing 51.67d 29.56 b 64.0b 8.28 b
Moderated removing 61.00 ¢ 30.65 b 70.2b 8.58 b
Sever removing 73.33b 32.16 b 78.6b 9.01b
Complete removing 96.87 a 42.90 a 1376a 11.08a

Means followed by the same letter (s) in each column are not significantly different at 5 % level.

Table 2. Effect of removing seveirty of the emerging inflorescences on some physical characteristics of
‘Tommy Atkins’ mango cv. during 2018 and 2019 seasons

Character.| Fruits Fruits Fruit Fruit width Peel Pulp Seed Firmness
weight | volume | length (cm) weight | Weight | weight b/ inch?
Treatmen (gm) cm’ (cm) @) ()] @
Season 2018
Control 669.2a | 680.0a | 13.9ab 9.4 ab 95.1ab | 512.4a | 57.3b 246 b
Light removing| 664.8a | 665.0a | 14.4a 100 a 93.8b | 503.0a | 724a 33.7a
Moderated | /5 7 | 5g33ap | 14.2ab | 9.7ab | 97.6a | 48L.8a | 663a | 365a
removing
Sever removing| 464.2b | 516.7ab | 12.9b 8.7b 59.0c | 352.2b | 53.0b 38.2a
Compelet | 51 61y | 4267b | 11.4c | 7.8c | 47.6d | 3434b | 406¢ | 393a
removing
Season 2019
Control 721.8a 666.7a | 14.0a 94a 934a | 561.1a | 67.2a 21.2¢c
Light removing| 572.4b | 516.7b | 13.7a 9.0a 80.8b | 428.6b | 63.1a 30.2b
Moderated | 5oy ghe | 416.7¢ | 12.1ab | 84a | 831b | 372.0b | 47.4b | 332ab
removing
Sever removing| 438.6cd | 403.3c | 12.4ab 8.2a 485c | 348.0b | 42.1b 355a
Compelet 371.0d | 306.7d | 108b | 65b | 355d | 305.0b | 304c | 36.0a
removing

Means followed by the same letter (s) in each column are not significantly different at 5 % level.
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in control. Maximum value of fruit firmness
percentage was obtained with compelet remov-
ing treatments. The increase in fruit firmness
with trees that received the inflorescences
removing treatments might be due to inducing for
synchronisation of re-flowering. “It is predictable
that compelet removing treatment could had
raised nutrient uptake of soil, as well as
changed activities of enzyme, anatomy of fruit
and fruit shape index. Complete early remov-
ing mediated raise calcium translocation is
also stated in apple fruits. The presence of cal-
cium in fruit known to support the middle la-
mella and lower the activities of cell wall-de-
grading enzyme such as pectin methylesterase
and polygalactouronase” (Asrey et al 2013).
These trees also attained late fruit set and more
fruit per panicle than the opposite panicle pruning
treatment Yeshitela (2004). “Firmness of fruit is a
multifactorially-influenced phenomenon viz. size
of fruit, number and size of cells, volume of
intercellular space, fruit shape index, harvest
maturity, minral content and enzyme activity”
(Link 2000).

We can conclude that applying early re-
moving emerging inflorescences treatments to
‘Tommy Atkins’ mango trees in mid-February
caused improvement in the tasted physical
properties in comparison to those of control.

3.3 Effect of removing seveirty of the emerg-
ing inflorescences on some fruit chemical
characteristics

3.3.1 The percentage of TSS, Total acidity,
vitamin C and total sugars

The results in Table 3 cleared that compelet
removing of emerging inflorescences treatment
significantly dcreased total solible solids %
(TSS%) , TSS/acid ratio and total sugars (%) of
mango fruits ‘Tommy Atkins’ cv., when
compared with other treatments or control.
Whearase total acidity% and ascorbic acid (vita-
min C) showed an opposite trend sice they possed
higher than values than control in the two seasons.
The higher recovery of fruits total soluble sol-
ids percentage from unremoved mango trees

could be due to quicker carbohydrates degra-
dation in comparison to fruits from tipped
mango trees. These results are in agreement with
those gained by Asrey et al (2013) who reported
that a moderately more significant level of total
soluble solids and lower level of of total acidity
was recorded both in developed green and
matured fruits gathered from untipping mango
trees. “Fruit organic acids the synthesis and
accumulation are influenced by numerous factors,
the most important ones are phytohormon and the
canopy microclimate. The organic acids level
becomes more pronounced throughout the initial
fruit development period” (Chen et al 2009).

The maximum values of (TSS%) and T.S.S/
acid ratio were obtained with untreated mango
trees. These findings are in agreement with re-
sults of Lakshminarayana (1980) who clarified
that the total organic acids of fruit decreased
during physiological fruit ripening stage.
T.S.S/acid ratio has been used to assess the fla-
vor of fruit (Oliveira 2017), as it increased by
fruit ripening. Chitarra and Chitarra (2005) re-
ported that the decrease in fruit acidity by rip-
ening physiological stage, induces an im-
portant role in the fruit acid: sugar stability
therefore, in influencing the fruit chemical
properties (taste and flavor). The increasing in
vitamin C in fruit as well as fruit total acidity
percentage at the end of grown season (harvest
time) might be due to the rise in growth caused
by panicles pruning treatments (Yeshitela
2005).

The results also showed that a definite trend
could be drawn between apicale removing
treatments and their severity. Hence, mango tree
that received compelet removing treatment gained
the maximum values of both total acidity % and
ascorbic acid (vitamin C) parameters, follwed by
sever removing and moderated removing
treatments. Ali (2014) found that pruning of
malformed inflorescences improving chemical
parameters of the fruits than control treatment of
‘Hindy Be- sinnara’, ‘Ewis’ and ‘Sedik’ mango
trees. Meanwhile the fruit maturity physiological
stage under removed treatment situations arrived
late in our investigation, the reason for higher
titratable acidity in removed situations is fairly
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Table 3. Effect of removing seveirty of the emerging inflorescences on some chemical characteristics of mango
‘Tommy Atkins’ cv., during 2018 and 2019 seasons

Character. Total acidity | T.S.S/acid |V.C mg/100 ml |Total sugars
T.5.5 (%) (%) ratio of pulp juice (%)
Treatments
Season 2018
Control 110a 22¢C 4.7a 38.7¢ 7.48 a
Light removing 10.7 a 2.6 bc 39b 39.7¢c 7.25a
Moderated removing 93a 2.7 bc 3.3bc 43.4h 6.35ab
Sever removing 9.0a 28b 3.0c 42.8h 6.12 b
Compelet removing 70b 3.0a 2.0d 47.2a 447¢
Season 2019
Control 12.0a 2.6b 46a 38.7¢ 8.17a
Light removing 11.7 a 29ab 40D 40.6d 7.79a
Moderated removing 10.7 ab 3.2a 3.3¢c 416¢c 7.27 ab
Sever removing 9.6b 33a 29c 44410 6.53 b
Tipping removing 6.7¢C 34a 2.0d 46.3a 457¢c

Means followed by the same letter (s) in each column are not significantly different at 5 % level.

obvious. It could be concluded that applying
early removing emerging inflorescences treat-
ments to ‘Tommy Atkins’ mango trees in mid-
February caused a decrease in both total solu-
ble solids % , total soluble solids /acid ratio as
well as total sugars % of mango fruits and an
increase in (vitamin C) and titratable acidity %
in comparison to those of control.

4 Conclusion

In conclusion our observations suggested
that the issue of mango removal inflorescence
is need further studies to evaluate the continuous
effect of this treatment on mango tree yield and
fruit quality. Removing treatments applied to
‘Tommy Atkins’ mango trees in mid-February
caused an increase in tree yield and improved
physical and chemical properties in compari-
son to those of control. Hence, compelet
removing (removing of 100% emerging
inflorescences) in mid-Febreuary could be a
practical opportunity for continued yield of the
‘Tommy Atkins’ mango farms.
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