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ABSTRACT

This study was carried out during 2015 and 2016 seasons to
examine the effect of spraying chitosan at 0.25 to 1.0% once, twice or
thrice on growth, nutritional status of the trees, yield and fruit quality
of Succary mango trees grown under Aswan climatic conditions.

Treating the trees once at growth start, twice at growth start
and just after fruit setting or thrice at the same previous two dates and
one month later with chitosan at 0.25 to 1.0% substantially improved
all growth again aspects, chlorophylls a & b, total chlorophylls, total
carotenoids, N, P, K, Mg, Zn, Fe, Mn, fruit retention %, yield and both
physical and chemical characteristics of the fruits relative to the
control. The promotion was related to the increase in concentrations
and frequencies of application of chitosan. All the investigated
parameters were unaffected with increasing concentrations from 0.5
to 1.0% and frequencies of applications from twice to thrice

Conclusively, the best results with regard to yield and fruit
quality of Succary mango trees grown under Aswan climatic
conditions were obtained due to treating the trees twice at growth
start and again just after fruit setting with chitosan at 0.5%.
Keywords: Chitosan, Succary mango, yield, fruit quality.

INTRODUCTION

One of the principle problems in mango orchards is abiotic stress,
which blocked plant growth and fruiting. Application of chitosan is one of
the approaches to overcome the negative effect of abiotic stress and increase
yield and quality of fruit crops (Borkowski and Kowalczyk, 1999 and
Barkaet al, 2004). Chitosan has antiviral, antibacterial and antifungal
properties and it considers one of the most common polymers found in the
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nature (Wojdyla, 2001).It was be obtained by partial de acetylation of chitin
(Poly N-acetyl- D- glucosamine) from crustacean shells (Vasconueloet al.,
2004). It is structurally related to cellulose and it consists of long chain of
glucose. 1t is a natural antioxidant and application of it via soil or leaves
effectively stimulated the resistance mechanism of plants besides having a
direct effect on pathogenic organism (Feng et al., 2007). It can also induce a
multitude of biological processes in plant tissues including the stimulation
of chitinases, accumulation of phytoalexins, synthesis of proteinase
inhibitors and increase signification (Wojdyla, 2001).

Previous studies showed that using chitosan pre and post harvesting
was very effective in enhancing growth, yield and fruit quality parameters in
different fruit crop species (Jiang and Li, 2001; Chien and Chou, 2006; No
et al., 2007; Gornilet al., 2008; Amborabeet al., 2008; Marquez et al., 2009;
Corradiniet al., 2010; Ghasemnezhadet al., 2010; Ali et al., 2011; El-
Miniawyet al., 2013; Hadwiger, 2013; Shao et al., 2015; Malerbe and
Cerana, 2016 and Hossain and Igbal, 2016) emphasized the beneficial
effects of using chitosan on improving fruit quality of fruit crops.

Therefore, the target of this work was elucidating the effect of
different concentrations and frequencies of application of chitosan on
growth, yield and fruit quality of Succary mango trees grown under Aswan
climatic conditions.

MATERIALS AND METHODS

This investigation was conducted during two consecutive seasons
2015 and 2016 on thirty 10- years old Succary mango trees onto seedling
mango rootstock. The trees are grown in a private mango orchard located at
KomEmboo district, Aswan Governorate. The uniform in vigour trees of
Succary mango (30 trees) were planted at 7 x 7 meters apart. The soil
texture of the tested orchard is silty clay well drained with a water table
depth not less than two meters. Surface irrigation system was followed
using Nile water.

The results of orchard soil analysis according to Wilde et al., (1985)
are shown in Table 1.

The selected trees (30 trees) received the regular agricultural and
horticultural practices which were followed in the orchard except the
application of chitosan.
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Table (1): Analysis of the tested soil

Particle size distribution: 2?7?77
Sand % 6.1
Silt % 56.7
Clay 37.2
Texture Silty clay
pH( 1:2.5 extract) 7.35
EC (1: 2.5 extract) (mmhos/lcm/25°C) 0.59
O.M. % 2.39
CaCO; % 1.45
Total N % 0.18
Available P (ppm, Olsen) 9.0
Available K (ppm/ ammonium acetate) 5.01
Available Mg (ppm) 115.0
Available S (ppm) 7.11

Available EDTA extractable micronutrients (ppm)

Zn 1.49
Fe 12.11
Mn 9.39

=
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This study included the following ten treatments:

Control treatment.

Spraying chitosan at 0.25% (2.5 g/I) once at growth start (1% week of
Mar.).

Spraying chitosan at 0.25% (2.5 g/l) twice at growth start (1% week
of Mar.) and again just of fruit setting (2" week of Apr)

Spraying chitosan at 0.25% (2.5 g/l) thrice at growth start, just after
fruit setting and at one month later (2" week of May.).

Spraying chitosan at 0.5% (0.5 g/l) once as previously mentioned.
Spraying chitosan at 0.5% (0.5 g/l) twice as previously mentioned.
Spraying chitosan at 0.5% (0.5 g/l) thrice as previously mentioned.
Spraying chitosan at 1.0% (10 g/I) once as previously mentioned.
Spraying chitosan at 1.0% (10 g/l) twice as previously mentioned.
Spraying chitosan at 1.0% (10 g/l) thrice as previously mentioned.

Each treatment was replicated three times, one tree per each. Triton B
as a wetting agent was added at 0.1%. Few drops of 0.1 N NaOHwas added

to the

known weights of chitosan to facilitate the solubility. The control



784 SAIED AND RADWAN

trees received water containing Triton B and few drops of 0.1 N NaOH.

Spraying was done till runoff.

Randomized complete block design (RCBD) was used for statistical
analysis of the present study.
During both seasons, the following parameters were recorded:

1- Growth aspects namely shoot length (cm.), number of leaves/shoot and
leaf area (cm)?.(Ahmed and Morsy, 1999) in the Spring growth cycle
(last week of May) during both seasons).

2- Leaf pigments namely chlorophylls a & b, total chlorophylls and total
carotenoids (mg/100gF.W) (Hiscox and Isralstam, 1979).

3- Leaf contents ofof N, P, K, Mg (as %) and Zn, Fe and Mn (as ppm)
(Summer, 1985 and Wilde et al., 1985).

4- Percentage of fruit retention.

5- Yield expressed in weight (kg.) and number of fruits/tree.

6- Physical and chemical characteristics of the fruits namely T.S.S.%, total
and reducing sugars% (Lane and Eynon, 1965), ascorbic acid (as
mg/100g pulp), total acidity as g citric acid/100g pulp, , and total fibre
%(A.0.A.C, 2000).

The obtained data were tabulated and subjected to the proper
statistical analysis and treatment means were compared using New L.S.D.
test at 5% (Mead et al., 1993).

RESULTS AND DISCUSSION

1- Vegetative growth aspects:

It is clear from the obtained data in Table (2) that the three growth
aspects namely shoot length, number of leaves/shoot and leaf area were
significantly affected by varying concentrations and frequencies of
application of chitosan. Treating the trees once, twice or thrice with chitosan
at 0.25 to 1.0% had significant promotion on the three growth traits over the
control treatment. There was a gradual promotion on these growth aspects
with increasing concentrations and number of sprays chitosan. These growth
traits were significantly unaffected with increasing concentrations than 0.5
to 1.0 % and frequencies of application from twice to thrice. The maximum
values were recorded on the trees that received three sprays of chitosan at
1.0 %. The lowest values were recorded on untreated trees. These results
were true during both seasons.
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2- Leaf chemical components:

Data in Table (3) obviously reveal that leaf content of N, P, K, Mg,
Zn, Fe and Mn was significantly enhanced in response to treating the trees
once, twice or thrice with chitosan at 0.25 to 1% relative to the control
treatment. There was a gradual promotion on these nutrients with increasing
concentrations and frequencies of application of chitosan. Increasing
concentrations of chitosan from 0.5 to 1.0% and frequencies of application
from twice to thrice had no significant promotion on these nutrients.
Treating the trees three times with chitosan at 1.0% gave the highest values.
The untreated trees produced the minimum values.Similar trend was noticed
during both seasons.

3- Percentages of fruit retention and yield per tree:

It is evident from the data in Table (4) that spraying Succary mango
trees once, twice or thrice with chitosan at 0.25 to 1.0 % significantly was
accompanied with improving the percentage of fruit retention as well as
yield expressed in weight (kg.) and number of fruits/tree over the control
treatment. Increasing concentrations of chitosan from 0.25 to 1.0% and
frequencies of application from once to thrice caused a progressive
promotion on these parameters.Percentage of fruit retention and yield were
significantly unaffected by increasing concentration of chitosan from 0.5 to
1.0 % and frequencies of application from twice to thrice. Therefore, from
economical point of view, it is preferable to use chitosan at 0.5% for
producing an acceptable yield. Under such promised treatment, yield per
tree reached 51.5 and 51.7 kg compared with the yield of the untreated trees
that reached 30.8 and 31.5 kg during both seasons, respectively. The
percentage of increment on the yield due to using the suggested treatment
over the control treatment reached 67.2 and 64.1 % during both seasons,
respectively. Similar trend was noticed during both seasons.

4- Physical and chemical characteristics of the fruits:

As shown in Tables (4 & 5), treating Succary mango trees once, twice
or thrice with chitosan at 0.25 to 1.0 % significantly was very effective in
improving fruit quality in terms of increasing fruit weight and dimensions
(height & diameter), pulp %, edible to non- edible portions, T.S.S.%, total
and reducing sugars % and vitamin C and decreasing total acidity
% and total fibre % rather than the control treatment. The promotion was
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Table (4): Effect of different concentrations and frequencies of application of chitosan onthe percentages of fruit

retention. vield and some phvsical charactenistics of Succarv maneo trees during 2013 and 2016

SEA5015.
Frit No. Yieldtree | Fruitweiht | Fruitheight | FruitGameter |  Pulp
Treatment retention % | offruitiree ) (cm) (com) %

05| 2016 | 2015 2006 | 2015 | 2016 | 2015 | 2016 | 2015 | 2016 | 2015 | 2006 | 2015 [ 2016
Control 08 | 09 | 1990] 2010 | 308 | 315 [ 1550 1569 | 76 56 | 55 | 619 6l
Chitosm at 025% once | 10 | 12 | 2150| 2180 | 348 | 360 [1620| 1650 | 80 | &1 | 60 | 59 | 630| 632
Chitosan at 025% twice | 13 | 16 | 2200| 2320 | 403 | 413 |1760| 1780 | 85 | 86 | 65 | 66 | 643 | 634
Chiosan at028% thrice | 14 | 17 | 2300| 2330 | 408 | 419 [1776| 1500 | 86 | &7 | 66 | 67 | &7 | 68
Chitosan at 050% once | 17 | 20 | 2430 2470 | 457 | 472 | 1880 1910 | 90 | 91 | 71 | 72 | 673 690
Chitosan at 050% twiee | 20 | 23 | 2560 2600 | 515 | 517 |2010| 1990 | 94 | 95 | 76 | 77 | €95 | 719
Chiosan at030% thrice | 31 | 24 | 2570| 2610 | 519 | 522 [2020| 2000 | 95 | 96 | 77 | 78 | T02| 720
Chigsam at 10% once | 18 | 21 | 2440| 2480 | 461 1890 | 1015 | o1 | 92 | 12| 73 630
Chitossm at L0 %nwice | 21 | 24 | 2570| 2610 | 519 | 522 [2020| 2000 | 95 | 96 | 77 | 78 | 700| 720
Chitosam at 01 %trice | 22 | 25 | 2500| 2620 | 526 | 527 [2030| 2000 | 96 | 97 | 78 | 79 [7T04| 713
NewLSD at 5% 02| 03 [ 10| 130 | 08 | 09 |49 | 46 |02 | 03 | 02 | 03 | 07| 08
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associated with increasing concentration and frequencies of application of
chitosan. Significant differences on quality parameters were detected among
most concentrations and frequencies of application of chitosan except
among the higher two concentrations (0.5 & 1.0%) and frequencies of
application (twice or thrice). Therefore, from economical point of view, it is
advisable to use chitosan twice at 0.5% for producing better fruit quality of
Succary mango trees. Unfavourable effects on fruit quality were recorded on
the control trees. These results were true during 2015 and 2016 seasons.

DISCUSSION:

The previous beneficial effects of chitosan on growth, nutritional
status of the trees, yield and quality parameters are based on how this
glucosamine polymer influences the biochemistry and molecularbiology of
the plant cell. The cellular targets are the plasma membrane and nuclear
chromatin. Subsequent changes occur in cell membrane, chromatin, DNA,
Ca, MAP Kinase, oxidative burst, reactive oxygen species (ROS), callose
pathogenesis- related genes and phytoalexius. It is used as an ecologically
friendly biopesticide substance that boosts the innate ability of plants to
defend themselves against fungal infections (Borkowski and Kowalczyk,
1999; Wogdyla, 2001; Barkaet al, 2004;Vasconsueloet al., 2004andFeng et
al., 2007).

These results are in agreement with those obtained by Jiang and Li,
(2001); Chien and Chou, (2006); No et al., (2007); Gornilet al., (2008);
Amborabeet al.,(2008); Marquez et al., (2009); Corradiniet al., (2010);
Ghasemnezhadet al., (2010); Ali et al., (2011); ElI- Miniawyet al.,
(2013)Hadwiger, (2013); Shao et al., (2015); Malerbe and Cerana, (2016)
and Hossain and Igbal, (2016).

Conclusively, the best results with regard to yield and fruit quality of
Succary mango trees grown under Aswan climatic conditions were obtained
due to treating the trees twice at growth start and again just after setting with
chitosan at 0.5%.
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