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ABSTRACT

During 2009 and 2010 seasons, three bio-stimulants
namely EM (Effective Microorganisms), yeast and humic
acid were used as a trial for replacing inorganic N
partially in Anna apple orchard.

Combined application of inorganic N beside any bio-
stimulants was favorable than using inorganic N alone in
improving growth, nutritional status of the trees as well as
yield and fruit quality. The best biostimulant was EM.
Humic acid ranked the second position in this concern.

For reducing pollution due to nitrate and nitrite in the
fruits and for improving production of Anna apple, it is
advised to use N as inorganic N at 60 % of the suitable N
dose along with application of EM or humic acid each at
30 ml/tree/year.

INTRODUCTION

A principal goal of nature farming is to produce
abundant and healthy crops not only without the use of
both chemical fertilizers and pesticides but also without
causing adverse effects on the natural environment.
Means of achieving this goal are through the use of
effective microorganisms (EM), humic substances and
yeast.

EM is beneficial in suppressing of plant pathogens
and diseases, conservation energy in plants,
solublization of soil minerals, soil microbial ecological
balance, photosynthetic efficiency and biological N
fixation (Higa and Widiana, 1991 and El- Haddad et
al., 1993).

Biostimulants are known as the organic materials
which promote plant growth and help plants to
withstand hashed environments when applied in small
quantities (Chen et al., 1994). Using of humic acid and
related products to increase nutrient uptake, tolerance to
drought and temperature extremes, activity of beneficial
soil microorganisms, and availability of soil nutrients
particularly in alkaline soils and low organic matter
(Senn and Kingman, 1973 and Russo and Berlyn,
1990). Also, humic materials may increase root growth
in a similar manner to auxins (Senn and Kingman,
1973; and Tatini, et al., 1991). Finally, using organic
fertilizers such as humic substances covers all forms of
organic soil amendments and was responsible for

IEnvironmental Studies & Research Institute (ESRI),Sadat City
University (SCU), Egypt.

oaelsehrawy@gmail.com

Received June 3, 2015, Accepted June 29, 2015

enhancing biological cycles such as improving soil
fertility and hormones (Dahama, 1999).

Recently, the yeast attention has been focused on
the possibility of using natural and safety substances in
order to improve plant growth, yield and quality of
many crops. Bio-fertilizers have been extensively used
as an eco-friendly approach to minimize the use of
chemical fertilizers, improve soil fertility status and for
the enhancement of crop production by their biological
activity in the rhizosphere (Kannaiyan, 2002).

Yeast (Saccharomyces cervisiae, L) is considered as
one of the promising bio-fertilizers for many crops. The
positive effect of yeast’s application could be due to its
effect in activating photosynthesis process through
enhancing the release of CO, ,as well as its higher own
content not only from natural growth regulators namely
IAA, GA; and cytokinins, but also both of amino acids
and B-vitamins. Also, yeast is responsible for
encouraging the uptake of different nutrients (Abou-
Zaid, 1984 and Barnett et al., 1990).

Using organic, bio-fertilizers especially humic
substances and effective microorganisms(EM) were
very effective in stimulating growth and fruiting of
different deciduous fruit crops (Petrovic et al., 1982;
Patti et al., 1988; Davis and Ghabbour, 1998; Mansour,
1998; Mansour et al., 1998; Myint,1999;Fathi et al.,
2002; Eissa- Fawzia ,2003a,b; Kabeel et al., 2005;
Shaddad et al., 2005; Barakat et al., 2007; Kabeel et al.,
2007; El- Sehrawy, 2008; Kabeel et al., 2008; El-
Naggar, 2009 and Gad El- Kareem, 2009).

The essential role of yeast on growth and fruiting of
various deciduous fruit crops was mentioned (Abo-
Taleb, Safia et al., 1999; El- Sayed, 2001; Numair-
Safaa, 2001; Bakry and Wanas, 2003; Abd El- Hameed,
2005; Abd El- Wahab et al., 2005; Gaser- Aisha et al.,
2006; Hegab et al., 2010 and Ahmed, 2011).

The merit of this study was examining the
possibility of reducing the amount of nitrate and nitrite
in Anna apple fruits by using inorganic N along with
EM, yeast and humic acid. Selecting the best
biostimulant applied with inorganic N is considered
another target.



Osama Aly Mohamed El-Sehrawy: Reducing the Amount of Nitrate and Nitrite in Anna Apple Fruits by Using Inorganic ... 189

MATERIALS AND METHODS

This study was carried out during 2009 and 2010
seasons on 39 uniforms in vigor-13 year’s old- Anna
apple trees grafted onto MM 106 rootstock and grown
in a private apple orchard located at west Samalout,
Minia governorate, Egypt. The soil analysis —according
to Chapman and Pratt, 1961 -was sandy with salinity
reached 2500 ppm (Table 1). The trees were planted at
a spacing of 3.5 m between rows and 3.5 m within row
making a total of 327 trees/fed. The orchard was under
a good management program which was reflected in the
good tree’s appearance. Dorset Golden and Ein Shamir
apple trees were additionally distributed beside Anna
apple trees at proportion of four rows from Anna apple
trees to one row of the two previous pollinizers to
secure cross pollination with the assistance of two hives
of honey bees per fed. Surface irrigation system was
followed.

The present study included the following thirteen
treatments from inorganic N and the three bio-
stimulants (EM, yeast or humic acid):-

1- Application of the suitable N (400 g N/tree/year)
completely via inorganic form (1941.7 g ammonium
sulphate, 20.6 % N), common treatment added in
this area as a control.

2- Application of N via inorganic N form at 80%
(1553.4 g ammonium sulphate/tree/year) alone.

3- Application of N via inorganic N form at 80% (as
treat.2) plus EM at 30 ml/tree/year.

4- Application of N via inorganic N form at 80 % (as
treat.2) plus yeast at 75 g/tree/year.

5- Application of N via inorganic N form at 80 % (as
treat.2) plus humic acid at 30 ml/tree/year.

6- Application of N via inorganic N form at 60 %(
1165.0 g ammonium sulphate/tree/year) alone.

7- Application of N via inorganic N form at 60 % (as
treat.6) plus EM at 30 ml /tree/year.

8- Application of N via inorganic N form at 60 % (as
treat.6) plus yeast at 75 g/tree/year.

9- Application of N via inorganic N form at 60 % (as
treat.6) plus humic acid at 30 ml/tree/year.

10- Application of N via inorganic N form at 40 %(
776.7 g ammonium sulphate/tree/year) alone.

11- Application of N via inorganic N form at 40 % (as
treat.10) plus EM at 30 ml/tree/year).

12- Application of N via inorganic N form at 40 % (as
treat.10) plus yeast at 75 g/ tree/year.

13- Application of N via inorganic N form at 40 % (as
treat.10) plus humic acid at 30 ml/tree/year.

Each treatment was replicated three times, one tree
per each. Nitrogen at the recommended rate namely 400
g N/tree/year was added via ammonium sulphate source
(20.6 %N). The three bio- stimulants namely: 1-EM
(Effective Microorganisms) at 30ml/tree/ year, 2-Yeast
at 75g/tree/year and 3- Humic acid at 30 ml/tree/year;
were applied via soil and divided into three equal
batches (at growth start, just before first bloom and at
fruit setting stage). All horticultural practices were
applied as usual for all used treatments. A Complete
Randomized Block Design (CRBD) was followed.

The pure yeast powder was activated by using
sources of carbon and nitrogen with ratio of 6:1. This
ratio is suitable to get the highest vegetative production
of yeast. Each ml of activated yeast contained about
12000 yeast cells (Barnett et al., 1990). Such technique
allowed yeast cells to grow multiplied efficiently during
conductive aerobic and nutritional conditions. To
produce de novo beneficial bio-constituents i.e.
phytohormones, carbohydrates, proteins, amino acids,
fatty acids, vitamins, enzymes, minerals.... etc., hence
allowed such constituents to release out of yeast tissues
in readily form. Such technique for yeast preparations
based on: 1- Nutritional media of glucose and casein as
favorable sources of C, N and other essential elements
(P, K, Mg, Fe, Mn, Cu, B and Mo, Na), 2- In suitable
balance (Barnett et al., 1990), 3- Air pumping and
adjusting incubation temperature. The media then
subjected to two cycles of freezing and thawing for
disruption of yeast tissues and releasing their bio-
constituents directly before using.

Leaf area (cm’) was measured according to Ahmed
and Morsy (1999) equation. For measuring percentages
of N, P and K in the leaves; samples of twenty leaves
per each treated apple tree were taken at random from
the middle parts of current shoots at two weeks after
fruit setting (according to Summer, 1985).

Yield of each treated apple tree was recorded at
harvesting time (last week of June) as weight in kg.
Samples consisting of ten fruits were randomly taken
from each tree for determinations of fruit weight (g.),
total soluble solids % (T.S.S), total and reducing sugars
% (according to Lane and Eynon, volumetric method,
1965, A.0.A.C, 1995), total acidity %(expressed as g
malic acid/100 g pulp), and finally both of nitrate and
nitrite in the pulp (ppm) (according to the procedure
outlined in A.O.A.C, 1995).

All the obtained data were tabulated and statistically
analyzed according to Mead et al. (1993). The
differences between various treatment means were
tested by using new L.S.D parameter.



Table 1. Analysis of the tested soil

Characters Values
Sand % 76.0 %
Silt % 10.0 %
Clay % 14.0 %
Texture Sandy
E.C. (1:2.5 extract) (mmhos/lcm’/25°C) 0.97
pH (1:2.5 extract) 7.52
OM. % 0.50 %
CaCO; % 3.20%
Total N % 0.03 %
Available P (Olsen method, ppm) 2.2
Available K (ammonium acetate, ppm) 69.5
Table 2. Chemical analysis of the tested yeast
N Fats % Ash % Vitamin B, Vitamin B, Vitamin B; Vitamin B Vitamin B,
% (Thiamine) (Riboflavin) (Niacin) (Pyridoxine) (Cobalamin)
(100 g) (100 ¢) (100 ¢) (100 ) (100 ¢)
7.3 3.5 6.7 2.33 mg 541 mg 36.7 mg 4.41 mg 0.02 mg

RESULTS AND DISCUSSION
1- Leaf area:

It is clear from the obtained data in Table (3) that
varying inorganic N, yeast, humic acid and Effective
Microorganisms (EM) treatments had significant effect
on the leaf area of the tested Anna apple trees.
Increasing percentages of inorganic N with EM at 30
ml applied either alone/tree or in combined with humic
acid at 30 ml caused a gradual and significant
promotion on the leaf area. Application of yeast, humic
acid and EM, in ascending order in combined with
Inorganic N at 40 to 80 % out the suitable N was
significantly very effective in stimulating the leaf area.
The best organic and biostimulants in this respect was
“EM” followed by “humic acid”, and “yeast” came in
the last position in this respect. Increasing percentages
of inorganic N from 60 to 80 % out of the suitable N
especially without the application of any biostimulants
had a slight and significant stimulation on the leaf area.
An outstanding and significant promotion on the leaf
area was observed with using inorganic N source at 40
to 80 % beside the suitable application of any organic
and biostimulants rather than application of organic N
alone. A significant reduction on the leaf area was
observed with reducing inorganic N from 60 to 40 %
out of the suitable N even with the application of any
organic and biostimulants. The maximum leaf area was
presented in the Anna apple trees that received the
suitable N via 80 % inorganic N source plus using EM
at 30 ml/tree/year. Fertilizing the trees with N through
40 % inorganic without using any organic and
biostimulants gave the minimum values. These results
were true during 2009 and 2010 seasons.

The positive action of yeast, humic acid and EM in
enhancing soil fertility, secreting natural hormones and
amending the plants with their requirements from
nutrients, amino acids, organic acids and antioxidants
(Dahama, 1999 and Kannaiyan, 2002) could explain the
present results.

These results are in agreement with those obtained
by Barky and Wanas (2003) on yeast and humic acid
which significantly increased fruit growth of apricot
trees, Alva and Obreza (1998) on humic materials
which significantly increased orange and grapefruit
trees growth, El-Sehrawy (2008) on EM which
increased growth of apple trees, Kabeel ef al. (2008) on
humate fertilizers which increased growth of pear trees,
Fathi, ef al. (2002) on bio- stimulants applications
which enhanced most of growth parameters of peach
and apple trees.

2- Percentages of N, P and K in the leaves:

Percentages of N, P and K in the leaves of Anna
apple trees were significantly different among all
inorganic N, yeast, EM and humic acid treatments.
Percentage of N was gradually increased, while both P
and K were gradually reduced with increasing
percentages of inorganic N as well as application of
EM, yeast or humic acid. Application of EM, yeast,
humic acid beside inorganic N fertilization significantly
accompanied with enhancing the three nutrients
comparing with using inorganic N fertilization alone.
The beneficial effect of these organic and biostimulants
on enhancing these nutrients was arranged as follows in
ascending order: yeast, humic acid and EM. Supplying
the trees with N via inorganic source alone (100 %
inorganic source) without using any organic and



Osama Aly Mohamed El-Sehrawy: Reducing the Amount of Nitrate and Nitrite in Anna Apple Fruits by Using Inorganic ... 191

biostimulants resulted in the maximum percentage of N
in the leaves. The maximum values of both P and K
were observed on the trees that received the suitable N
through 40 % inorganic N plus application of EM.
Fertilizing the trees with N as 40 % inorganic N source
gave the minimum values of N. Treating the trees with
completely Inorganic N at 100 % alone(Control) gave
the minimum values of P and K nutrients. These results
were true during both seasons (Table 2).

The positive action of these organic and
biostimulants on enhancing nutrients in the leaves was
mainly attributed to their effect in lowering soil pH,
enhancing soil fertility and organic matter which were
reflected on enhancing the availability of wvarious
nutrients (Dahama, 1999 and Kannaiyan, 2002). The
reduction of P and K in the present results was
attributed to the dilution effect as well as to the
antagonism occurred between N from one side and both
P and K in the other side.

However, Chunhua et al. (1998) showed that the
promoting effect of these products is due to their
increase of cation exchange capacity which affects the
retention and availability of nutrients, or due to a
hormonal effect, or a combination of both.

3- Yield/ tree

As shown from data in Table (3), yield/tree was
significantly altered according to the present inorganic
N, EM, yeast and humic acid treatments. The
promotion on the yield was associated significantly
with increasing inorganic N percentages and at the
same time application of yeast, humic acid and EM. A
significant decline on the yield was observed when the
suitable N was applied via inorganic N form at
percentages lower than 60 % (40 %) even with the
application of the three biostimulants (yeast, humic acid
or EM). Reducing inorganic N from 80 to 60 % with
the application of any of the three biostimulants had a
slight and insignificant reduction on the yield. In
ascending order, the superiority of these biostimulants
on improving the yield can be arranged as follows:
yeast, humic acid and EM. In most cases application of
the suitable N via inorganic N plus any of these
biostimulants was significantly preferable in improving
the yield comparing with non- application of these
biostimulants and application of N via inorganic N
alone. Supplying Anna trees with N via 60 % inorganic
N plus EM at 30 ml/ tree/ year gave an economical
yield. This lowest yields (32.0 and 33.2 kg during both
seasons, respectively) were recorded on the trees
received N via inorganic N at 40 % alone (without any
biostimulant). The promising treatment (60 % inorganic

N plus EM at 30 ml/ tree/year) produced yield reached
47.9 and 49.0 kg during both seasons, respectively.

The beneficial effect of the three biostimulants
(yeast, humic acid and EM) on the yield might be
attributed to their positive action on growth and
nutritional status of the trees.

These results are in agreement with those
obtained by Bakry and Wanas (2003) on yeast which
increased fruit production of apricot trees, Alva and
Obreza (1998) on yeast and humic acid which
significantly increased fruit production of orange and
grapefruit trees, Li, et al.(1999) on humate fertilizers
which enhanced apple fruit weight and yield, Kabeel et
al.(2008) on humate fertilizers which increased fruit
production of pear trees, El-Sehrawy (2008) on EM
which increased fruit production of apple trees, Fathi et
al.(2002) on bio- stimulants which increased fruit
quality and grower income yield of both apple and
peach trees, and Faissal ef al. (2014) on humic acid and
EM which increased yields of Zaghloul Date Palm.

4- Physical and chemical characteristics of the
fruits:-

It is clear from the data in Tables (3& 4) that both
physical and chemical characteristic of Anna apple
fruits were significantly varied according to the present
treatments. Combined application of the suitable N via
inorganic N with any of the three biostimulants (yeast,
humic acid or EM) was favorable from statistical point
of view in improving quality of the fruits in terms of
increasing fruit weight ,T.S.S % ,total reducing and
non- reducing sugars % and reducing total acidity % as
well as nitrate and nitrite in the pulp rather than
application of N via inorganic N source alone (without
using any biostimulants).The stimulation on fruit
quality was significantly depended on increasing
inorganic N percentages as well as application of any of
the three biostimulants. A negative effect of both
physical and chemical characteristics was attributed to
reducing inorganic N to be 40 % even with the
application of any of the three used biostimulants. A
slight and insignificant adverse effect on quality of the
fruits was observed due to reducing percentages of
inorganic N from 80 to 60 % beside the application of
any of the three used biostimulants. Supplying the trees
with N via 60 % inorganic N enriched with EM at 30
ml/tree/year gave the best results with regard to quality
parameters. Application of N through 40 % inorganic
without using any biostimulant gave unfavorable
effects on fruit quality. These results were true during
both experimental seasons.
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The outstanding effect of these biostimulants on action on enhancing the cell division and building of
quality of the fruits was attributed to their positive organic foods especially total carbohydrates. The great
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effects of these biostimulants on decomposition and
transformation of inorganic N to undamaged state
surely reflected in reducing nitrate and nitrite in the
pulp of Anna apple fruits.

These results are in agreement with those obtained
by Abd El- Hameed (2005) on yeast which improved
yield and fruit quality of grapevines, Barky and
Wanas(2003)on yeast which enhanced apricot fruit
trees, Fathi et al. (2002) on biostimulants which
improved yield and fruit quality of both peach and
apple, Kabeel et al. (2008) on humic acid which
improved fruiting and nutritional status of pear trees,
Khattab et al(2012) on humate fertilizers which
increased yield and fruit quality of pomegranate trees,
El-Sehrawy (2008) on EM which improved yield and
significantly increased fruit quality of apple trees,
Ahmed-Samah (2011) on yeast and EM, Faissal et al.
(2014) on humic acid and EM which significantly
improved fruit quality of Zaghloul Date Palm, and
Mansour et al. (2013) on EM and humic acid which not
only improved both yield and fruit quality of peach but
also reduced pollution.

As a conclusion, it is preferable for using EM at 30
ml/tree/ year beside inorganic N at 60 % of the suitable
N (400 g Nf/tree/ year) for improving yield
quantitatively and qualitatively as well as controlling
pollution with nitrate and nitrite in Anna apple orchard.
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