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Abstract: This study was carried out during 2013 and 2014 seasons for examining the effect of spraying potassium
silicate at 0.05 to 0.2 % applied once, twice or thrice on fruiting of Keitte mango trees. Foliar application of
potassium silicate once, twice or thrice at 0.05 to 0.2% was accompanied with enhancing all growth characters, leaf
pigments, N, P and K in the leaves, initial fruit setting %, fruit retention %, yield and fruit quality rather than non-
application. The promotion was materially associated with increasing concentrations and frequencies of potassium
silicate. A slight promotion on such parameters was observed with increasing concentrations form 0.1 to 0.2% and
frequencies from twice to thrice. Carrying out two sprays of 0.1% potassium silicate at growth start and just after
fruit setting was responsible for improving yield and fruit quality of Keitte mango trees grown under Upper Egypt
condition.
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1. Introduction

Poor cropping is considered to be a serious and
major problem that faces Keitte mango growers in
Upper Egypt. There are many factors responsible for
lowering yield such as unsuitable environmental
conditions and malnutrition. Fruiting in such mango
cv is obviously affected by various biotic and abiotic
stresses.

Various studies showed that using silicon was
beneficial for counteracting the adverse effects of
water stress on growth, nutritional status and fruiting
of the plants (Epstein, 1999 and Matichenkov et al,
2000). It is also shown that silicon increases drought
tolerance in plants by maintaining plant water balance,
photosynthesis activity, erectness of leaves and
structure of xylem vessels under higher transpiration
rates. Also, it is responsible for encouraging water
transport and root growth under unfavourable
conditions and antioxidants defense system
(Neumann and Zur- Nieden, 2011).

Levitt (1980); Matickenkov et al. (2000); Ma
and Takahashi (2002); Kanto (2002); Gad El-
Kareem (2012); Ahmed et al. (2013a) and (2013b);
Al- Wasfy (2013) ; El- Khawaga and Mansour
(2014) and Ibrahim and Al- Wasfy (2014)
mentioned that using silicon in all sources at 0.05 to
0.2% was accompanied with enhancing growth and
fruiting of fruit crops.

The goal of this study was examining the effect
of various concentration and frequencies of potassium
silicate on the yield and fruit quality of Keitte mango
trees grown under Upper Egypt conditions.

2. Material and Methods

This study was carried out during 2013 and 2014
seasons on 30 uniform in vigour 11- years old Keitte
mango trees onto polyembryonic seedling mango
rootstock and grown in sandy soil in a private orchard
located at Qena district, Qena Governorate. The
selected trees are planted at 5 x 5 meters apart. Drip
irrigation system was followed. All the selected trees
received the common horticultural practices that
already applied in the orchard. Table (1) show the
analysis of the tested soil (Chapman and Pratt,
1975).

Table (1): Analysis of the testes soil

Constituent

Sand %

Silt %

Clay %

Texture grade

pH (1: 2.5 extract)

EC (I: 2.5 extract ppm)
mmhos/ cm°C

CaCO3 %

O.M. %

Total N %

Available P (ppm)

Available K (ppm)

This study included the following ten treatments
from different concentrations and frequencies of
potassium silicate.

1-  Control (sprayed with water trees).
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2- Spraying potassium silicate at 0.05 % once at
growth start (1% week of Mar.).

3- Spraying potassium silicate at 0.05 % twice at
growth start (1* week of Mar.) and again just
after fruit setting (mid. of Apr).

4- Spraying potassium silicate at 0.05 % thrice at
the same previous two dates and at one month
later (mid. of May).

5- Spraying potassium silicate at 0.1% once as

previously mentioned.

6- Spraying potassium silicate at 0.1% twice as
previously mentioned.

7- Spraying potassium silicate at 0.1% thrice as
previously mentioned.

8- Spraying potassium silicate at 0.2% once as
previously mentioned.

9- Spraying potassium silicate at 0.2% twice as
previously mentioned.

10- Spraying potassium silicate at 0.3% thrice as
previously mentioned.

Each treatment was replicated three times, one
tree per each. potassium silicate (20% Si + 10% K,0)
at the named concentrations and frequencies were
mixed with triton B as a wetting agent at 0.05% and
all trees were covered completely with silicon
solutions. Randomized complete block design
(RCBD) was adopted.

During both seasons, the following parameters
were measured, Spring shoot length (cm.), number of
leaves/ shoot and leaf area(cm®) (Ahmed and Morsy,
1999), chlorophylls a & b and total chlorophylls (mg/
100 g F.W.) (Von- Wettstein, 1957 and Hiscox and
Isralstam, 1979) percentages of N, P, K and Mg in
the leaves (Wilde et al., 1985 and Summer, 1985)
percentages of initial fruit setting and fruit retention,
yield/ tree, fruit weight(g.) and dimensions (length &
width in cm.), fruit firmness (pound/ inch?),
percentages of fruit peel, seeds and pulp, edible to non
edible portions, T.S.S. %, total acidity % (as g citric
acid / 100 ml juice) (A.O.A.C., 2000), total, reducing
and non reducing sugars (Lane and Eynon, 1965 and
A.0.A.C., 2000), vitamin C (mg/ 100 ml juice) and
total fibre percentage (A.O.A.C., 2000).

Statistical analysis was done using new L.S.D. at
5% according to Mead et al., (1993).

3. Results
1- Growth characters:

It is clear that from the obtained data in Table (2)
that spraying Keitte mango trees once, twice or thrice
with potassium silicate at 0.05 to 0.2% significantly
was accompanied with enhancing shoot length,
number of leaves/ shoot and leaf area over the check
treatment. There was a gradual stimulation on these
growth characters with increasing concentrations and
frequencies of application. Significant differences on

these growth traits were observed among all
concentrations and frequencies except between 0.1
and 0.2% as well as between using silicon twice or
thrice. Therefore, the recommended treatment from
economical point of view was using potassium silicate
twice at 0.1%. The untreated trees produced the
minimum values.

2-Leaf chemical composition:

Data in Tables (2 &3) clearly reveal that leaf pigments
namely chlorophylls a & b and total chlorophylls, N,
P, K and Mg in the leaves of Keitte mango trees were
significantly increased as a result of using potassium
silicate once, twice or thrice at 0.05 to 0.5%
comparing to the control treatment. The promotion on
these leaf pigments and nutrients was associated with
increasing concentrations and frequencies of
potassium silicate. Increasing concentrations from 0.1
to 0.2% and frequencies from twice to thrice failed
significantly to promote these organic and mineral
nutrients. The maximum values were recorded on the
trees that received three sprays of potassium silicate at
0.2%. The untreated trees produced the minimum
values. These results were true during both seasons.

3- Percentages of initial fruit setting and fruit
retention and yield per tree.

It is evident from the data in Table (3) that
varying concentrations and frequencies of potassium
silicate significantly varied the percentage of initial
fruit setting, fruit retention and yield/ tree. Foliar
application of potassium silicate once, twice or thrice
at 0.05 to 0.2% caused a significant promotion on
these parameters comparing with the control
treatment. The promotion on fruit setting parameters
and yield was associated with increasing
concentrations and frequencies of potassium silicate.
No significant promotion on fruit setting and yield
was observed with increasing concentrations from 0.1
to 0.2% and frequencies form twice to thrice.
Therefore, the recommended treatment was
application of potassium silicate twice at 0.1%. Under
such promised treatment, yield per tree reached 33.3
and 35.0 kg compared with the yield of the control
trees that reached 22.2 and 21.9 kg during both
seasons, respectively. The percentage of increase on
the yield above the control reached 50.0 and 59.8%
during 2013 and 2014 seasons, respectively.

4- Fruit quality:

Data in Tables (3 to 5) clearly show that treating
Keitte mango trees once, twice or thrice with
potassium silicate at 0.05 to 0.2% significantly was
very effective in improving fruit quality in terms of
increasing weight, length and width of fruit, pulp %,
edible to non- edible, total, reducing and non reducing
sugars % and vitamin C and decreasing the
percentages of seed and peels weights, total acidity %
and total fibre % relative to the control treatment. The
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promotion on fruit quality was greatly depended on point of view were obtained due to using potassium
increasing concentrations and frequencies of silicate twice at 0.1%. Unfavourable effects on fruit
potassium silicate. Increasing concentrations from 0.1 quality were observed on untreated trees. The present
to 0.2% as well as frequencies from twice to thrice treatments had no effect on fruit firmness. These
failed significantly to enhance fruit quality. The best results were true during both seasons.

results with regard to fruit quality from economical

Table (2): Effect of different concentrations and frequencies of potassium silicate on growth characters, chlorophylls
a& b, total chlorophyll and percentage of N in the leaves of Keitte mango trees during 2013 and 2014 seasons.

Potassium Shoot length [f No. of leaves Leaf area

silicate
treatments

Total
chlorophylls
(mg// 100 g

F.W.)

Chlorophyll a Chlorophyll b
(mg// 100 g (mg// 100 g
F.W)) F.W))

0,
(cm.) / shoot (cm)? Leaf N %

2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014

Control

Siat 0.05 %
once

Si at 0.05 %
twice

Si at 0.05 %
thrice

Si at 0.1 %
once

Si at 0.1 %
twice

Si at 0.1 %
thrice

Siat 0.2 %
once

Siat 0.2 %
twice

Siat 0.2 %
thrice

Mew L.S.D.
at 5%

Si = potassium silicate

Table (3): Effect of different concentrations and frequencies of potassium silicate on the percentages of P, K and
Mg, percentages of initial fruit setting and fruit retention, yield / tree and fruit weight of Keitte mango trees during
2013 and 2014 seasons.

Potassium silicate
treatments

Control

Initial fruit Fruit Yield / tree Fruit weight
) o, o,
LeafP % LealK % | LeafMg? setting % retention % (kg)

Siat 0.05 % once

Siat 0.05 % twice

Siat 0.05 % thrice

Siat 0.1 % once

Siat 0.1 % twice

Siat 0.1 % thrice

Siat 0.2 % once

Siat 0.2 % twice

Siat 0.2 % thrice

Mew L.S.D. at
5%

Si = potassium silicate
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Table (4): Effect of different concentrations and frequencies of potassium silicate on some physical characters of the
fruits of Keitte mango trees during 2013 and 2014 seasons.

Fruit length || Fruit width Fruit \ N \ Edible, none
Potassium silicate (cm.) (cm.) firmness (1b Seeds % Fruit peel % Pulp % -dibble
treatments ' ' / inch’) portions

12013 | 2014 [J 2013 | 2014 | 2013 | 2014 || 2013 | 2014 J{ 2013 | 2014 [ 2013 | 2014 [ 2013 | 2014 |

Control

Si at 0.05 % once

Siat 0.05 %
twice

Siat 0.05 %
thrice

Siat 0.1 % once

Siat 0.1 % twice

Siat 0.1 % thrice

Si at 0.2 % once

Si at 0.2 % twice

Si at 0.2 % thrice

Mew L.S.D. at
5%

Si = potassium silicate

Table (5): Effect of different concentrations and frequencies of potassium silicate on the chemical characteristics of
the fruits of Keitte mango trees during 2013 and 2014 seasons.

Potassium
silicate
treatments

Control

Non-
reducing
sugars %

Total fibre
%

Si at 0.05 %
once

Si at 0.05 %
twice

Si at 0.05 %
thrice

Siat 0.1 % once

Si at 0.1 %
twice

Si at 0.1 %
thrice

Si at 0.2 % once

Si at 02 %
twice

Si at 02 %
thrice

Mew L.S.D. at
5%

Si = potassium silicate

4. Discussion:

The previous positive action of silicon on growth
and fruiting of Keitte mango trees might be attributed
to its essential roles on counteracting the adverse
effects of water stress and disorders on growth and
fruiting as well as enhancing the tolerance of trees to
drought., water transport and root development

(Levitt, 1980, Epstein, 1999; Matichenkov, et al.,
2000 and Kanto, 2002).

These results are in harmony with those obtained
by Gad El — Kareem (2012); Ahmed et al., (2013a)
and (2013b); Al — Wasty (2013), El- Khawaga and
Mansour (2014) and Ibrahim and Al- Wasfy
(2014).
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Conclusion

Carrying out two sprays of 0.1% potassium

silicate at growth start and again just after fruit setting
was responsible for improving yield and fruit quality
of Keitte mango trees grown under Upper Egypt
conditions.

References

1.

Ahmed, F.F.; Gad El- Kareem, M.R. and
Mansour- Mona, M.O. (2013a): Response of
Zaghloul date palms to spraying boron, silicon
and glutamic acid, Stem Cell 4 (2): 29-34.
Ahmed, F.F., Mansour, A.E.M.; Mohamed,
A.Y.; Mostafa, E.AM. and Ashour, N.E.
(2013b): Using silicon and salicylic acid for
promoting production of Hindy Bisinnara mango
trees grown under sandy soil. Middle East J. of
Agric. Res. 2(2): 51-55.

Ahmed, F.F. and Morsy, M.H. (1999): A new
method for measuring leaf area in different fruit
corps. Minia J. of Agric. Res. & Develop. 19: 97-
05.

Al- Wasfy, M.M. (2013): Response of Sakkoti
date palms to foliar application of Royal jelly,
silicon and vitamins B J. of Amer. Sci. 9 (2):
315-321.

Association of Official Agricultural Chemists
(2000): Official Methods of Analysis, A.O.A.C.
15™ Ed. Washington, D.C. USA pp. 490-510.
Chapman, H.D. and Pratt, P.E. (1975): Methods
of Analysis for Soil, Plant and Water. Univ. of
Calif. Division of Agric. Sci., 172- 173.

El- Khawaga, A.S. and Mansour, AE.M. (2014):
Promoting productivity of Washington Navel
orange trees by using some crop seed sprout
extracts, silicon and glutathione. Middle East J.
of Applied Sci. 4 (3): 779-785.

Kanto, T. (2003): Research of silicate for
improvement of plant defense against pathogens
in Japan. Abstract of 2" Silicon in Agriculture
Conf. p. 22-26.

Lane, J.H. and Eynon, L. (1965): Determination
of reducing sugars by means of Fehlings solution
with methylene blue as indicator. A.O.A.C.
Washington DC, USA pp. 490-510.

5/12/2015

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Levitt, J. (1980): Response of plants to
environmental stress. 2: 265- 488. Water
reduction, salt and other stresses Academic
stress. New York.

Ma. H.F. and Takahahsi, E. (2002): Soil fertilizer
and plant. Silicon Res. In Japan. Elsvier Sci.,
Amsterdam, the Netherlands, p. 1-200.
Matichenkov, V.V.; Calvert, D.V. and Synder,
G.H. (2000): Prospective of silicon fertilization
for citrus in Florida. Proc. Soil and crop Sci. Soc.
of Florida 5 pp. 137- 141.

Mead, R.; Currnow, R.N. and Harted, A.M.
(1993): Statistical Methods in Agricultural and
Experimental Biology.2"™® Ed. Chapman and
Hall, London pp. 10-44.

Epstein, E. (1999): Silicon. Annual Res. of Plant
Physiology and Plant Molecular, Biolog, 50:
641-664.

Gad El- Kareem, M. R.G. (2012): Improving
productivity of Taimour mango trees by using
glutathione, silicon and vitamins B. Minia J. of
Agric. Res. & Develop. 32 (7): 1105-1121.
Hiscox, A. and Isralstam, B. (1979): A method
for the extraction of chlorophyll from leaf tissue
without maceration. Can. J. Bot. 57: 1332-1334.
Ibrahim, H.I.M. and Al- Wasfy, M.M. (2014):
The promotive impact of using silicon and
selenium with potassium and boron on fruiting of
Valencia orange trees grown under Minia region
condition. World Rural Observations 6(2): 28-36.
Neumann, D. and Zur- Nieden, M. (2011):
Silicon and the metal tolerance of higher plants.
Phytochmistry 685-692.

Summer, M.E. (1985): Diagnosis and
Recommendation. Integrated system (DRIS) as a
guide to orchard fertilization. Hort. Abst. 55 (8):
7502.

Von- Wettstein, D.V. (1957): Chlorophyll latele
und der submikro skopische formwechsei
derplastides experimental cell. Research 12: 427-
433.

Wilde S. A.; Corey, R. B.; Lyer, 1. G. and Voigt,
G. K. (1985): Soil and Plant Analysis/for Tree
Culture. 3" Oxford & 113H publishing Co., New
Delhi, pp. 1 -218.



