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ABSTRACT

During 2013 and 2014 seasons Keitte mango trees were subjected four times to foliar application of fenugreek seed
sprout extract at 0.5 to 2.0% singly or in various combinations with N,P,K &Mg each at 0.5% and / or Zn, Fe & Mn each
at 0.05%. The study focused on the impact of these treatments on growth, nutritional status of the trees, yield as well as
physical and chemical characteristics of the fruits.

Spraying fenugreek seed sprout extract at 0.5 to 2% either alone or in combination with macro and/ or micronutrients
was very effective in enhancing growth traits, tree nutritional status, yield and fruit quality rather than non- application.
The promotion was associated with increasing concentrations of fenugreek seed sprout extract Using fenugreek seed
sprout extract was superior than using all nutrients alone in this respect. Combined application of fenugreek seed sprout as
well as macro and micronutrients was materially favorable than using each one alone in improving fruiting of such mango
cv.

The best results with regard to growth, tree nutritional status, yield and fruit quality of Keitte mango trees grown
under Aswan region conditions were obtained due to using a mixture of fenugreek seed sprout extract at 1% besides

N,P,K&Mg each at 0.5% and Zn, Fe & Mn each at 0.05% four times.

Key words: Fenugreek seed sprout, nutrients, Keitte mango tree, fruiting and fruit quality.

INTRODUCTION

Poor yield of Keitte mango trees grown under
Aswan environmental conditions is considered
serious problem facing mango growers under such
region. Deficiency of macro and micro nutrients
causes a great disturbance in the physiology of
mango trees (Hulme, 1971).

Macro and micro nutrients are responsible for
enhancing the biosynthesis of plant pigments, DNA,
RNA, amino acids, vitamins, antioxidants, sugars
and most compounds related to plant metabolism,
cell division, cell wall development, and enzymes.
They are responsible in the biosynthesis of plant
hormones like TAA, GA;, cytokinins, ABA and
ethylene. Flowering, fruit setting, fruit development,
fruit dropping, fruit ripening and fruit quality were
governed by the availability of nutrients (Mengel
and Kirkpy, 1987).

Previous studies showed that using complete
program of fertilization to different fruit crops
containing all nutrients had essential role in
increasing yield and improving fruit quality
(Rossetto et al., 2000; Hegab, 2000; Hassan- Al-
Sayda, 2004; Hamad, 2004; Hegab, et al,2005;
Mahfouz, 2007; El-Khayyat et al., 2007; El- Sayed
— Esraa, 2007; Mahmoud et al., 2007; Hamad, 2008;
El- Sayed- Esraa, 2010; Harahash and Abdel-

Nasser, 2010; Ahmed et al, 2013; Mohamed and
Mohamed, 2013 and Gamal, 2013).

Recent studies clarified the beneficial effects of
using extracts of crops seed sprouts such as
fenugreek, wheat and barley for alleviating the
adverse effects of unsuitable environmental
conditions and all stresses around trees on fruiting
as well as different drawbacks facing production of
fruit crops. Sprouting of seeds may alter the content
and composition of proteins, fats and amino acids
and enhance the biosynthesis of essential amino
acids like glutamic acid, tryptophan and arginine,
vitamins B & C and most essential macro and micro
nutrients and makes them high available to fruit
crops (Cazuola ef al, 2004 and Cairney, 2005).
Biommerson (2007) emphasized the beneficial
effects of crop seed sprout extract on growth and
fruiting of horticultural crops.

The results of Abdallah et al. (2000); Abdallah
(2008); Mohamed (2008); Anwar et al. (2009);
Darwish (2009); Al- Shereif et al. (2013); El- Sayed
— Faten (2014) and El- Khawaga and Mansour
(2014) emphasized the great benefits of using
extracts of crops seed sprout extract on growth and
fruiting of horticultural crops.

This study was carried out for examining the
impact of using fenugreek seed sprout extracts and
some macro and micro nutrients on growth and
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fruiting of Keitte mango trees grown under Wady El
Nokra region conditions, Aswan governorate.

MATERIALS AND METHODS

This investigation was carried out during 2013
and 2014 seasons on Keitte mango cv. trees onto
seeding rootstocks, grown in sandy loam soil in a
private orchard situated at Wady El- Nokra region,
Kom Ombo district, Aswan governorate Egypt. The
selected trees were 10- years old, healthy, nearly
uniform in vigour, planted at 5x5 meters apart and
received the same cultural practices. Surface
irrigation system was used. Soil analysis was done
according to the procedures outlined by Wilde et al.
(1985) and the data are shown in Table(1).

Table 1: Analysis of the tested soil

Constituents Values
Sand % 75.0
Silt % 10.0
Clay % 15.0
Texture Sandy loam
CaCO;% 1.95
pH (1 : 2.5 extract) 7.7
Organic matter 0.25
Total N % 0.09
P (Olson, ppm ) 2.0
K(ammonium acetate , ppm) 205
EDTA extractable
nutrients (ppm):
Zn 0.9
Fe 1.1
Mn 0.7

This study included the following ten treatments:

1-Control ( sprayed with water).

2-Spraying fenugreek seed sprout extract at 0.5%.

3-Spraying fenugreek seed sprout extract at 1.0 %.

4-Spraying fenugreek seed sprout extract at 2.0%.

5-Spraying N,P,K&Mg each at 0.5%.

6-Spraying Zn,Fe&Mn at 0.05%.

7-Spraying all nutrients N,P,K,Mg,Zn,Fe&Mn ) at
the previous concentrations.

8-Spraying fenugreek seed sprout extract at 0.5% +
all nutrients.

9-Spraying fenugreek seed sprout extract at 1.0 % +
all nutrients.

10-Spraying fenugreek seed sprout extract at 2.0 %

+ all nutrients.

Each treatment was replicated three times, one
tree per each. Fenugreek seed sprout extract was
prepared by sowing the seeds in dark place, then
sprouts were harvested after 3-4 days from seed
sowing. Sprouts were homogenated with distilled
water at 1: 10 using an electric blender for five
minutes, then filterated and kept under 4°C in
refrigerator till use (Table 2).
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Table 2: Chemical composition of fenugreek

sprout.

Constituent Values (mg/ 100 g F.W.)
Asparatic acid 2.2
Arginine 2.1
Alanine 2.9
Isoleucin 2.1
Cysteine 1.9
Cystine 1.8
Glutamic acid 2.0
Methionene 6.0
Lysine 5.1
Vitamin A 1.0
Vitamin B1 0.32
Vitamin B2 0.30
Vitamin B6 1.00
Vitamin C 2.00
Ca 220
P 341
K 469
Mg 371
Fe 242
Phytic acid 0.9
Niacin 1.4

Fenugreek seed sprout extract and all nutrients
were sprayed four times at the first week of Feb.
Mar., Apr. and May during both season Analysis of
this extract was carried out using the proccdures
methods that outlined by A.O. AC. (2000) N, P, K,
Mg, Zn, Fe and Mn were applied in the sources of
urea at 0.5%, orthophosphoric acid at 0.5%,
potassium sulphate at 0.5%, magnesium sulphate at
0.5% as well as chelated Zn, Fe & Mn each at
0.05%, respectively. Triton B as a wetting agent was
added to all spraying solutions at 0.05%, and
spraying was done till runoff. Randomized complete
block design (RCBD) was followed.

During both seasons, the following parameters
were measured, spring shoot length (cm.), leaf area
(cm?®) (Ahmed and Morsy, 1999), chlorophyll a & b
and total chlorophylls as mg / 100 g F.W. (Von —
Wettstein, 1957); percentages of N, P, K and Mg
(Wilde et al., 1985), Fruit retention %, yield / tree
(kg.), fruit weight (g.), percentages of seeds, peels
and pulp; edible to non edible portions, T.S.S. %,
total acidity, total and reducing sugars %, vitamin C
content mg/ 100 ml juice and total fibres (A.O.A.C.,
2000).

Statistical analysis was done using new L.S.D.
test at 5% to differentiate among the ten treatment
means (Mead et al., 1993).

RESULTS AND DISCUSSION
1- Shoot length and leaf area:
It is clear from the data in Table(3) that treating
Keitte mango trees with fenugreek seed sprout
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extract at 0.5 to 2.0% and/ or macro and
micronutrients significantly enhanced the main
shoot length and leaf area rather than the control
treatment. The stimulation was significantly
associated with increasing fenugreek seed sprout
extract concentrations from 0.5 to 2%. Using
fenugreek seed extract at 0.5 to 1% was
significantly favourable than using macro and/ or
micronutrients in  this respect. Combined
applications of these materials were significantly
superior than using each material alone in this
respect. Increasing concentrations of fenugreek seed
sprout extract from 1.0 to 2.0 failed significantly to
stimulate such two growth characters. The
maximum values were recorded on the trees that
supplied with fenugreek seed sprout at 2% plus
using all nutrients. The control trees produced the
lowest values. These results were true during both
seasons.

2- Leaf chemical composition:

It is clear from the data in Tables (3 &4) that
supplying the trees with fenugreek seed sprout
extract and/ or micro and macronutrients
significantly was followed by enhancing total
chlorophylls as well as percentages of N, P, K & Mg
in the leaves relative to the control treatment. The
stimulation was significantly in proportional to the
increase in concentrations of fenugreek seed sprout
extract from 0.5 to 1% without significant
promotion between the two higher concentrations.
Using fenugreek seed sprout extract along with
micro and macronutrients was significantly
followed by enhancing total chlorophylls and leaf
content of N, P, K & Mg rather than using
fenugreek seed sprout extract alone. The maximum
N (2.34 & 2.50 %) , P (0.45 & 0.47%) , K (1.92 &
1.99 %) and Mg (0.85 & 0.89%) were present in the
leaves taken from the trees that received four sprays
of a mixture containing fenugreek seed sprout
extract at 2% plus all nutrients . In such treatment,
values of total chlorophylls reached 18 and 18.3 mg/
100 g F.W., during both seasons, respectively. The
minimum values were recorded on untreated trees.
Similar results were revealed during both seasons.
3- Percentage of fruit retention and yield per tree

Data in Table (4) clearly show that percentage
of fruit retention and yield per tree were
significantly improved in response to spraying the
trees four times with fenugreek seed sprout and/ or
macro and micronutrients relative to the check
treatment. The promotion was significantly
associated with increasing concentrations of
fenugreek seed sprout, extract. Using fenugreek
seed sprout extract was significantly accompanied
with enhancing fruit retention % and yield per tree
comparing to using macro and / or micronutrients.
Combined applications had significant beneficial
effects on fruit retention and yield comparing with
using each material alone. From economical points

of view using fenugreek seed sprout at 1% (since no
significant promotion was observed among 1.0 and
2.0%) besides all nutrients gave the best results with
regard to fruit retention and yield / tree. Under such
promised treatment, yield per tree reached 35.0 and
36.3kg/tree during both seasons, respectively. The
control trees produced 22.0 and 21.5 kg/ tree during
the same seasons, respectively. The percentage of
increase in the yield due to application of the
promised treatment over the control treatment
reached 59.1 and 58.8 % during both seasons,
respectively. These results were true during both
seasons.

4-Physical and chemical characteristics of the

fruits:

It is evident from the data in Tables (4 &5 & 6)
that treating Keitte mango trees four times with
fenugreek seed sprout extract at 0.5 to 2.0% and/ or
macro and micronutrients was significantly very
effective in improving fruit quality in terms of
increasing fruit weight, pulp%, edible to non edible
portions , T.S.S. %, total and reducing sugars% and
vitamin C content and decreasing percentages of
seed and peel weights, total acidity % and total
fibres rather than the check treatment. Using
fenugreek seed sprout was significantly preferable
than using macro and / or micro nutrients in
improving fruit quality. The promotion on fruit
quality was significantly related to the increase in
concentrations of fenugreek seed sprout extract from
0.5 to 0.1%. Increasing concentrations from 1.0 to
2.0% failed to show significant promotion on
quality parameters. Combined application of
fenugreek seed sprout plus macro and
micronutrients was significantly superior than using
each alone in this respect. Fruit quality was not
affected with increasing concentrations of fenugreek
seed sprout extract from 1 to 2%. Therefore, the
recommended concentration from economical point
of view was 1%. The best results with regard to fruit
quality were obtained with spraying fenugreek seed
sprout extract at 1% besides using all nutrients.
These results were true during both seasons.

The beneficial effects of sprout extract of
fenugreek seed extract on fruiting of Keitte mango
trees might be attributed to the higher content of
sprouts from essential amino acids namely asparatic
acid, arginine, alanine, isolecuin, cysteine, systene,
glutamic acid, methionene and lysine, vitamins such
as vitamins A, B, & B,, B¢ & C and various
minerals such as Ca, P, K, Mg, and Fe,
consequently. These components are responsible for
enhancing cell division, enzymes and all organic
foods (Mengel and Kirkby, 1987; Casuola et al.
2004, Biommerson, 2007).

Macro and micro nutrients are responsible for
enhancing the biosynthesis of plant pigments, DNA,
RNA, amino acids, vitamins, antioxidants,
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sugars and most compounds related to plant
metabolism, cell division, cell wall development,
and enzymes. They are responsible in the
biosynthesis of plant hormones like TAA, GAj;,
cytokinins, ABA and ethylene. Flowering, fruit
setting, fruit development, fruit dropping, fruit
ripening and fruit quality were governed by the
availability of nutrients (Mengel and Kirkby, 1987).

The results of Abdallah et al. (2000); Abdallah
(2008); Mohamed (2008); Anwar et al. (2009);
Darwish (2009); Al- Shereif et al. (2013); El- Sayed
— Faten (2014) and El- Khawaga and Mansour
(2014) emphasized the great benefits of using
extracts of crops seed sprout on growth and fruiting
of horticultural crops.

CONCLUSION
Four sprays of a mixture containing fenugreek
seed sprout extract at 1% plus N,P,K&Mg at 0.5 %
and Zn,Fe & Mn at 0.05% was responsible for
improving yield and fruit quality of Keitte mango
trees grown under Aswan region conditions.
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