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ABSTRACT

Two field experiments were conducted during the two
successive winter seasons of Y++A/Y«+«d4 gnd Y.«3/Y+V+ at the
Experimental Farm, Sids Horticulture Research Station,
Agriculture Research Center, Giza, Egypt. aims to study the effect
of four nitrogen levels (+, Y+ +, Yo+ and Y+ +kg N/fed.) in the form
of ammonium nitrate ¥¥.eZ and two bio-fertilizers sources
(Minia-azoten and Biogen) on growth, yield and quality of garlic
c.v "Balady". Results showed that the vegetative growth of garlic
plant, as well as yield and yield quality were enhanced with
increasing the level of nitrogen fertilizers and were affected by the
application of bio-fertilizers. Using Minia-azoten gave the highest
values for all parameters followed by Biogen. Also, with increasing
the levels of N- fertilizer, the weight loss % after four and/or seven
months was increased. The results for the interaction effects N-
fertilizer levels and Bio-fertilizers application showed that adding
Ve.kg N/fed. with Minia-azoten gave the highest vegetative
growth, yield and yield quality and decreased the weight loss %
after four and seven months of storage followed by the Biogen. The
chemical analysis of the cured garlic bulbs for the nitrate content
declared that nitrate accumulation was increased with increasing
the N-level. Using Bio- fertilizer (Biogen) decreased the values for
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the accumulation of NOY-N followed by Minia-azoten and it was
less than the critical level for human healthy.
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INTRODUCTION

Garlic (Allium sativum L.) is one of the most important vegetable
crops grown in Egypt, not only for local consumption but also for
exportation. Mineral fertilizers play an important role in garlic plant
growth and productivity. The use of nitrogen fertilizer is the major
cost in plant production. But nitrogen one of the causes of the
environmental pollution as well as contamination of the underground
water (Fisher and Richter,)4A¢). In the meantime, it is essential for
synthesis of chlorophyll, enzymes and proteins.

Many investigations reported that the vegetative growth of garlic
plants and nitrogen uptake were increased with increasing the level of
N fertilizers (Abd El-Hameid et al., Y397; EI- Moursi Y344, Gad El-
Hak and Abd EI- Mageed Y., Foly et al., Y++Y and Mohamed,
Y++£), As regard to bulb quality and yield, some reportes indicated
that N fertilization was considered to be very important for
improvement of bulb quality (Selvaraj et al., Y44Y; Patel et al., Y447;
El-Moursi Y4434; Gad EI- Hak and Abd EI- Mageed Y. - +; Foly et al.,
Y++Y and Mohamed Y-:-+¢). Although, the nitrogen fertilizers
application is essential for plant growth, development and vyield
production, high level of nitrogen fertilizers may (lead) to increase in
nitrate accumulation in garlic bulb which is very dangerous on human
health as reported by Tantawey (Y+)+). Burden (Y47)Y) reported that
the fatal dose is about Ye-V+ mg NO:-N and Y+ mg NO:-N per
kilogram of adult body weight. Moreover, the World Health
Organization (WHO) has tentatively fixed the acceptable daily intake
of nitrate at v.1¢ mg/kg body weight and for nitrite at +.¥ mg/kg
body weight.

Bio-fertilizers i.e. Minia-azoten and Biogen had greater amount
of bacteria which are responsible for nitrogen fixation. Application of
bio-fertilizers led to decreasing the amount of mineral-N by Y¢7 and
increasing the availability of various nutrients by plants as reported by
(Subba- Rao, Y3AA) on onion; EI-Ghinbihi and Ali (Y++Y) on potato
and Foly et al, (Y++Y) and Mohamed (Y. +¢) on garlic. Moreover,
many researchers reported that using bio-nitrogen—fertilizers with
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adding minerals or organic fertilizers led to improve the vegetative
growth, yield and quality of garlic (Wange, Y34A; Alietal., Y++) and
on onion EI- Desuki Y+ +1). Garlic contains nitrites and it ranged from
«.Amgto ¥.Y®e mg/kg ( Chung et al., Y+ +Y and Tantawy, Y+)+). This
work aims to study the response of garlic to utilization of bio and
nitrogen fertilization treatments in order to reduce the amount of
mineral nitrogen fertilizers.

MATERIALS AND METHODS

Two main field experiments were conducted during the two
successive winter seasons of Y«+«A/Y++4 and Y:+3/Y+V+ in a clay
loam soil at the Experimental Farm of Sids Horticulture Research
Station, Agriculture Research Center, Giza, Egypt. Garlic cultivar
"Balady" was used in this study. The experimental soil was ploughed
and pulverized. Twenty soil samples every season were randomly
taken from the experiment area before planting at the depth of --¥-
cm. Physical and Chemical characteristics were determined according
to Jakson, (Y4eA) at Soil laboratories of Sids Agric. Res. Station
(Table V).

Table Y: Physical and chemical properties of the experimental soil
in the two winter season of Y« «A/Y«+4and Y.+ 4/

Particle size Organic E.C.
A Sand% | Silt% | Clay% | Texture | Matter | Available | mm hos/
distribution
% . N(ppm) cm.
Firstseason | YV.AY | Yeé1. | oved | Clay loam Y.¢ s v
Second vege | YASA | o14Y | Clayloam | Y.¥ AA s C oA
season

The soil of experiments was divided to experimental units. The
area of each experimental unit was )+.> m' and consisted of © rows
(+.% mwidth and Y.© m long). The chosen garlic cloves (free from all
defects) were planted on both sides of the rows, Y+ cm apart in the
first week of October in both seasons. Normal agricultural practices
for garlic production were followed. The different treatments used
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were as follows:-Four nitrogen levels (+,Y++,Ye+ and Y-+ kg N/fed.)
in the form of ammonium nitrate ¥Y.27Z which were divided to three
equal doses and applied after ¢+, Y+ and )+ days from planting.
Two bio-fertilizers Minia-azoten and Biogen were used. These
bio-fertilizers are the commercial products contains active micro-
organisms were obtained from Faculty of Agriculture, Minia
University. Solution were used at the rate of one kg/)++ kg wetted
cloves. The cloves were soaked in an aqueous with Y+7 Arabic gum.
Also, at the first and the second irrigation from planting the two
microbial products were added at the rate of five liters per feddan. A
split- plot design with four replicates was used in this experiment. N
rates were placed in the main plot, and bio-fertilizers treatments were
randomly arranged in the sub plot.
Recorded data

Two weeks before harvesting, ten plants were randomly taken
from each experimental plot to determine I-Vegetative growth
parameters ()-Plant height Y- Fresh weight of whole plant Y- dry
matter % of vegetative growth). The samples were dried at V+° C up
to constant weight to determine the dry matter % of vegetative part.
Fresh bulb characters () bulb fresh weight g ¥ dry matter % of bulb)
then bulb slices were oven dried at )+° C° up to constant weight to
determine dry matter % then stored for chemical analysis.
At the harvest time

Garlic plants were harvested on the first week of April in both
seasons. Fresh yield (kg/plot) was recorded. All data was converted to
ton/fed.
Cured yield and bulb quality

The harvested garlic plants were left to be cured for Y) days and
cured plants were then weighted. Cured vyield (ton/fed) were
calculated. The weight loss % as a results of curing was recorded.
After curing, ten plants from each experimental plot were randomly
taken to determine the cured bulb diameter.
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Storage ability

The cured yield was used to determine the percentage of weight
loss during storage period. On the ) ™ May, four samples (two kgs) of
cured bulbs were randomly taken from each plot and stored into
plastic net under normal room condition. The samples were weighted
after four and seven months and the percentage of weight loss was
calculated.
Bulb chemical analysis

Nitrate content (ppm) was determined in the bulb dry matter
according to the method described by Jones et al., (Y 94Y).
Statistical analysis

The recorded data was statistically analyzed according to
MSTAT-C program ()3Ae) using two factors Randomized Complete
Block Design Model 4. The differences among means were tested
using the least significant difference test L.S.D. at +.+° probability
level.

RESULTS AND DISCUSSION

Vegetative growth
Main effect of nitrogen fertilizers levels

Results in Table Y show the effect of nitrogen fertilizers levels on
garlic growth parameters i.e. plant height, fresh weight of whole plant
and dry matter % of vegetative part. Data cleared that these
parameters were significantly increased with increasing N level from
« up Y-+ kg N/fed. The high values were obtained when nitrogen
fertilizer was applied at Ye+ kg N/fed. These results were obtained in
both growing seasons. This increase may be due to the role of nitrogen
on chlorophyll, enzyme and protein synthesis (Millard and Marshal
Y4AT), These results are in harmony with those reported by Gad El —
Hak and Abd El-Mageed (Y:-+); Foly et al.,, (Y++Y); Momamed
(Y++£)ongarlic and El- Desuki et al., (Y++1) on onion.
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Table Y: Vegetative growth of garlic plants as affected by nitrogen
fertilizer application

N-Fertilizer Plant Fresh weight of Dry matter % of
levels height (cm) whole plant (g) Vegetative Part
(Kg/fed.) First Second First Second First Second
Season Season Season Season Season Season
Ve Av 20 1 A4 VY ¥Y V) q¢ V) £¢
Yoo ALYV AL A YAVY va ey VY £Y VYA
Yo 4y 1y Y VY )y YV 9y ¥Y VYot YEYA
Yoo 9y o) qy.¢) B RAS qy ¥y YV AY AR
L.S.D. Y.4¢ Y.a. y.ov Y. YA + 04

Main effect of bio-fertilizers application

Data in Table (V) showed that all vegetative growth parameters
were significantly affected by using bio-fertilizers. Results cleared
that using Minia-azoten gave the highest values of the studied
vegetative growth characters (plant height, fresh weight of whole plant
and dry matter % of vegetative part) followed by using Biogen
compared to the control treatment (without bio-fertilizers application)
which gave the lowest values as shown in both seasons. these results
may be due to the role of bio-fertilizers i.e. Minia-azoten and Biogen
on the N-fixation which increasing the availability of nitrogen to plant
absorption (Subba—Rao, Y2AA). This results are in harmony with those
reported by, Wange (Y 49A), Alietal., (Y++)), on garlic; Amer et al .,
(Y++Y) on tomato; Mohamed (Y- +¢) on garlic and El- Desuki et al.,
(Y++71) on onion.

Table Y: Vegetative growth of garlic plants as affect by bio-
fertilizers application in the Y and Y™ seasons.

Bio- Plant Fresh weight Dry matter %
Fertilizers height (cm) of whole plant (g)  of vegetative part

yst *nd \st Vnd \st Ynd

Minia-azoten ~ %+.9¢ DY Ao a.ay AR E: Ve

Biogen At €4 AAE A YY AY YA VY VY VY ey

Without A TA AY . ) Yo v YA Y¢ YY V€ YY1

L.S.D. Yy Y.V YA xE T T
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Effects of interaction treatments
Data in Table (¢) showed the effect of the interaction treatments
between nitrogen fertilizers and bio-fertilizers application on
vegetative growth of garlic plants. Results cleared that all vegetative
growth parameters (plant height, fresh weight of whole plant and dry
weight % of vegetative growth) were significantly affected by the
interaction treatments in both seasons.
Table ¢: Vegetative growth characters of garlic plants as affected
by the interaction treatments between nitrogen
fertilizer levels and bio- fertilizers application in the Y
and Y" seasons.

N- Bio- Plant height Fresh weight  Dry matter %
Fertilizer fertilizers (cm) of whole of veg. part
levels(Kg/fed.) plant(g)
\SI *na \SI ‘.na \SI 'na

Minia-azoten va.y. AO Y. TA Yo Yo Y'Y VY Ao VY VY
Biogen Yo .o AY w0 To VY VEXY VY A D
Without A0 VYA, T A TV EY YV Y Y. 00
Minia-azoten AT Vo AN QY AY oY Ao Yo 'Y V¥V 40
Yoo Biogen AY AY AT WY YV AV A+ Vo VY €. YY_AY
Without Yo AY AR Viay VY AV Y . YY XYY
Minia-azoten Yoo VY v ¢ Yoo €Y VoY NY Yo Yo Yo oV
Yo Biogen Iy o, Iy Vo v .. v . YV £V Yor.
Without AY oV Ao ay AV XY AY Y YY o YY YV
Minia-azoten qV o Iy Yy 39 0. A9, V¢ g0 V¢ 00
\RK Biogen INAT AR A, . AT 00 YY Yo YE V.
Without qo VY v . Ao q. 9y Yo VY A V¢ of
L.S.D.(+.*9) Y IA Y VA YY YY Yr. Yy CAav

These highest values of various vegetative growth parameters
were recorded with plants received nitrogen fertilizers at Yo+ kg
N/fed. addition to the bio-fertilizers Minia-azoten. However, the
lowest values of vegetative growth were recorded with control
treatment.

These results may be due to the efficiency of nitrogen —
fertilizers on promotion of vegetative growth of garlic plants as
discussed in Table Y and the role of bio-fertilizers Minia-azoten on
increasing the availability of soil nutrients to those recorded. These
results are simila to those recorded by Wange (Y%49¢), Foly et al.,
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(Y++Y), Mohamed (Y:+¢) on garlic, Mahmoud et al., (Y+:Y) on
tomato and onion and El-Desuki (Y« +1) on onion.

Bulb quality and yield component:
Effect of nitrogen fertilizer levels on bulb quality and vyield
component

Results in Table © showed the effect of nitrogen fertilizers on
garlic bulb parameters i.e. (bulb fresh weight (g), cured bulb diameter
(cm) and bulb dry weight %). Data cleared that all bulb characteristics
were significantly increased with increasing N level from + upto Y-+
kg N/fed.

Table ¢: Yield component of garlic plants as affected by nitrogen
fertilizers application in the Y and ¥" seasons..

N- Bulb fresh Cured bulb Bulb dry
Fertilizer levels weight(g) diameter matter
(Kg/fed.) (cm) %
\S[ Ynd \S_t Ynd \S_t Ynd
. ¥q oY £) VY Y AY £Yv YINo  YAAR
Yoo Y Yy £2 Y1 £2) £VY YTAY Y. €Y
Yo. ov it oy 1. °o¥a oV, YAN?  YY.AY
Yoo oy 1o oY VY o ¥V o VY YAYT Yy Y
L.S.D.(+.*°) V)¢ )\ YY VY XYY <A A

The highest values were obtained when nitrogen fertilizer was
applied at Yo+ kg N/fed. These results were quite similar in both
seasons. Nitrogen is used in large amount by plants to build many
compounds essential for plant growth and development such as
proteins, and chlorophyll (Millard and Marshal, (Y3A%). Similar
findings were reported by Abd El-Hamied et al., (Y4%)), Pandy and
Singh (Y 243Y); Seno et al., (Y1%¢) and Mohamed (Y« + £) on garlic and
El- Desuki et al., (Y++7) on onion.

Effect of bio-fertilizers application on bulb quality

Data in Table (%) showed that all bulb quality and vyield
component parameters were significantly affected by using bio-
fertilizers application. Using Minia-azoten gave the highest values
followed by using Biogen but the lowest values of bulb quality of
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garlic plants were recorded with the control treatment (without bio-
fertilizers) as shown in both seasons. These results may be due to the
positive role of bio-fertilizers i.e. Minia-azoten and Biogen on
nitrogen fixation which increase the availability of nitrogen to plant
absorption Subba — Rao (YAA). These results are in harmony with
those reported by Wange (Y44A), Ali et al., (Y++)), Amer et al,,
(Y++Y) on tomato, Mohamed (Y:+¢) on garlic and El- Desuki et
al.,(Y++1) on onion.

Table %: Yield component of garlic plants as affect by bio-

fertilizers application in the Y** and ¥ seasons.
Bio- Bulb fresh Cured bulb Bulb dry matter

Fertilizers weight(q) diameter(cm) Percentage

\S[ \-nu \S[ le(] \S[ ‘lnﬂ
Minia-azoten €A QY oy ¥ o YA 5 t. YAYA Y e
Biogen ¢ vyo €1 00 % 5 YV Yy oo
\Without VY €0 £) XY € qy YVo. Y4 vo
LSD("O/.) )Y ANER! AR eV VY RN

Effects of interaction between N- fertilizer levels and bio-
fertilizers application on yield component of garlic plants

Data in Table (V) showed the effect of the interaction treatments
between nitrogen levels and bio-fertilizers application on yield
component of garlic plants. Results showed that all bulb quality
parameters (bulb fresh weight, cured bulb diameter and bulb dry
matter %) were significantly affected by the interaction treatments as
shown in both seasons. The highest values were recorded with plants
received Yo+ kg N/ fed. level of nitrogen fertilizers in addition to bio-
fertilizers by Minia-azoten. The lowest values were recorded with
control treatment. Wange ()44¢), Foly et al.,, (Y++Y), Mohamed
(Y++¢) on garlic, Mahmoud et al., (Y++Y) on tomato and onion and
El-Desuki et al., (Y++%) on onion reported that using bio-nitrogen—
fertilizers with adding minerals or organic fertilizers lead to improve
the vegetative growth, yield and quality of garlic.
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Table V: Some yield components of garlic plants as affected by
the interaction between four levels of nitrogen fertilizer
and two bio- fertilizers in the Y*' and ¥" seasons .

N-
Fertilizer Bio- Bulb fresh Cured bulb Bulb dry
levels fertilizers Weight (g) diameter (cm) matter %
(Kg/fed.)
\SI Ynu \SI Vno \S[ Yno
Minia-azoten T £\ €0 Y1AY Yd.o.
' Biogen ¥aT. 190 f1o ¥V Yi.. Yi.4a
Without YAY e e v AR €YY YVIY YV...
Minia-azoten geyy ¢l .40 ¢ A £ q. YV AA ¥ o.
""" Biogen T EIY  iYA. EYY  f46  Yie. v.va
Without YaY.  EY.Y .y €T YuY YA A
Minia-azoten AR gy AE E Ye Y Yi A
h Biogen ot Yo o). oVV oA YA Y YY el
Without £0.YV  EAYY ¢V o\, YVAY ¥V
Minia-azoten ~ °oY... ~offo .o Ik YAS. Yvove
""" Biogen °) )Y ¢dY¥e oY oF¥V  ¥VYe ¥V..4
WIthOUt GV/\Y °\i~ 0'.0 o'\/c YQ’V Y‘Yii
L.S.D. (+.*°7%): Yo YOY Y AN N.S YAY
Yield:
Effect of nitrogen fertilizer levels on fresh and cured yield
(ton/fed.)

Results in Table A showed the efficiency of nitrogen fertilizer
levels for increasing garlic yield parameters i.e. [fresh and cured yield
(ton/fed.)]. Data cleared that both yield parameters were significantly
increased with increasing N levels from + up to Yo+ kg N/fed. The
highest values from yield were obtained when nitrogen fertilizer was
applied at Yo+ kg N/fed. with insignificant differences at the level of
Y++ kg N/fed. in both growing seasons. The effect of nitrogen on
increasing (fresh and cured yield ton /fed.) could be due to the effect
of N on increasing vegetative growth. The important of N in cell
division process and the biosynthesis of protein could explain the
beneficial effect of the proper rate of N which enhance the uptake of
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nutrients to meet the superior in growth and development of bulb

These results are quite similar with those obtained by Abd EI-Hameid

et al.,("4%)), Pandy and Singh (Y44Y), Seno et al.,, (Y4%¢) and

Mohamed (Y« + €) on garlic and EI- Desuki et al., (Y++7) on onion.

Table A: Yield (ton/fed.) of garlic plants as affected by application
of nitrogen fertilizer in the Y and Y™ seasons .

N-Fertilizer Fresh yield Cured yield

levels(Kg/fed.) (ton/fed). (ton/fed).

1St Yna \S[ Ynu
. TAY Tye Y Yy ¥ YY
Yoo ANY VoV €0 YAy
Yo AR LI oY oA
Yoo \~.\° ‘\.Y‘i °'~V °‘~i
L.S.D.(+.+°%): LYY Yo AR < YA

Effect of bio-fertilizers application on fresh and cured yield
(ton/fed.)

Data in Table 4 showed that both fresh and cured yield were
significantly affected by using bio-fertilizers. However, using Minia-
azoten gave the highest values of fresh and cured yield (ton/fed.)
followed by using Biogen but the lowest values were recorded with
control treatment (without bio-fertilizers) in both seasons. The effect
of bio-fertilizers on increasing fresh yield and cured yield (ton/fed.)
could be due to the effect of bio-fertilizers on increasing the available
N and the secretion of some growth regulators which increased
vegetative growth and yield component as reported by, Wange () 449),
Alietal (Y++V), Ameretal., (Y++Y), Mohamed (Y+ + ¢) and El-Desuki
etal, (Y++1).

Effect of interaction between nitrogen fertilizer and bio- fertilizers
on yield

Data in Table Y+ showed the effect of the interaction treatments
between nitrogen levels and bio-fertilizers application on yield of
garlic plants.

Results indicated that fresh and cured yield ton/fed. were
significantly affected by the interaction treatments in both seasons.
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The highest yield values were recorded when plants received Yo+ kg
N/fed. in addition to the application bio-fertilizers Minia-azoten.
However, the lowest values of yield were recorded with control
treatment. These results are in harmony with those reported by Wange
(Y449), Foly et al., (Y++Y), Mohamed (Y- +¢) and EI-Desuki et al.,
(Y1),

Table 4: Yield (ton/fed.) of garlic plants as affected by application

of bio-fertilizers in the Y*' and Y™ seasons .

Bio- Fresh yield Cured yield
Fertilizers (ton/fed.) (ton/fed).
\St \«nd ’St Ynd
Minia-azoten 4.¢1 A4 £ oA £y
Biogen AAQ AYA £y § ¢t
Without AYo V.Y VY R
L.S.D. (+.*°%): AR < YA A Y

Table Y-+: Yield (ton/fed.) of garlic plants as affected by the
interaction of treatments between nitrogen fertilizer
levels and bio- fertilizers application in the Y*' and "

seasons.
N_ H -
Fertilizer Bio-fertilizers F(';g;r;%:;}l)d C(Lt*;ﬁ‘/jfé’ée;d
levels(Kg/fed.) ' )
y st Ynd y st *nd
Minia-azoten v.ie TV X Y VY
Biogen R Y ¥¥V ¥ o
Without o9y o.VY ¥ .o Y A
Minia-azoten AA- ‘AN £y, R
Voo Biogen AEY Ao £10 t .o
Without V.£Y A ¥V, Yoo
Minia-azoten Yo Ay Yoxy o0, 0.0,
Yo. Biogen Yoy VY o Y. STy
Without q.¥Y AAY Y% R
Minia-azoten IR q 0. o vs XD
Yoo Biogen i.vo Ly £ AY t q0
Without AR Y q ¢o o Yo oY
L.S.D. (+.+°7%) Y EE R NS
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Nitrate content (ppm)
Effect of nitrogen fertilizers levels on the nitrate content of the
dried garlic bulbs and storage ability

The obtained results in Table( Y ") cleared that the nitrate content
was significantly increased with increasing N level from + upto Y- -
kg N/fed. The height values of nitrate content (ppm) in bulb were
obtained from plants fertilized with Y.+ kg N/fed. These recorded
levels were within the safe limit and did not cause any toxic effects
(Chung et al.,Y++¥; Tantawy, Y+ +).

Table YY: Nitrate content (ppm) and weight loss % of garlic
plants as affected by nitrogen fertilizer application in
the Y*'and Y™ seasons.

N- Nitrate Weight loss Weight loss Weight loss

Fertilizer levels content % during % after four % after
(Kg/fed.) (ppm) curing months seven months
\SI \an(] \SI \an(] \S[ YFIG \S[ *nu

. YYYNT YYE Ve oYyoef fY Yo YYVY YE & YAYY Y. .
Yoo Yod vo YooY Y4 ov oY £V A9 YEVY LA YOV Y AY

You YALYY Yy ) ¢4 YA A Yo 4y Yo AA YY. YV YY.YA
Y. T.02) Y49 A ©6.Yo fXff VNof VA YEYY TVivy
LSD(..DZ) Y. You N.S N.S AR Y AR -

Weight loss%

Concerning the effect of N level on the weight loss % after four
and seven months, the obtained results revealed that weight loss %
after four and seven months were significantly affected in both
seasons. The highest values for weight loss % were obtained from
bulbs produced from plants which received Y:+ kg N/fed. in both
seasons. These results are in agreement with those reported by Foly et
al., (Y++Y) and Mohamed (Y-« £) on garlic.

Effect of bio-fertilizers application on the nitrate content of the
dried garlic bulbs

Results in Table (1Y) showed that nitrate content (ppm) was
significantly affected by the bio-fertilizers. Results indicated that the
highest values of nitrate accumulation were recorded with adding
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Biogen followed by Minia-azoten, but the lowest and the best values

were recorded with the control treatment.

Table YY: Nitrate content (ppm) and weight loss % of garlic
plants as affected by bio- fertilizers application in the
V' and ¥ seasons.

: Nitrate Weight loss Welgoht Welg(?t
Bio- content % during loss % loss %
Fertilizers (ppm) curin after four after seven
PP 9 months months
\SI Vnu \SI Vnu \SI YHU \SI Yﬂ(]
Minia-azoten YAV o1l YI).Y) oY VY f06AY Y£¢4 Yov)y Y. ¢ Y)Y oa
)

Biogen YYY 1 YioY:¢ 0. VA (YooY 1o YoYo YY1 YV é¢
Without vy gp  TOOY RNV EAVA Vot Yo VWYY YU OYYYA
. q
L.S.D.(~.~°Z): Y OV YaA NS N.S )0 . Y) NET < Vo

Regarding the effect of bio-fertilizers application, the obtained
results in Table (1Y) indicated that weight loss % was significantly
affected by the bio-fertilizers application after four and seven months
in both seasons. Application of Minia-azoten significantly decreased
the weight loss % after four and seven months followed by Biogen. It
Is known that, microorganisms can produce antioxidants as well as
suppress pests and diseases, which may be the reason for reducing
weight loss during storage.

Effects of interaction between nitrogen fertilizer levels and bio-
fertilizers application on the nitrate content of the dried garlic
bulbs (ppm)

With respect to the nitrate accumulation of garlic bulbs, results in
Table 'Y declared that the highest values of NOY-N accumulation
were recorded when Y.+ kg N/fed+Biogen and followed by using
Y++kg N/fed. +Minia-azoten. But the lowest values were recorded
with adding the low level of nitrogen fertilizers.

Results in Table 'Y indicated that the interaction effects between
nitrogen rates and bio-fertilizers application had significant effect on
weight loss % after four and seven months in both seasons. The
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highest values of weight loss % after four and seven months were
obtained from plants that received Y-+ kg N /fed. without inoculation
by bio-fertilizers in both seasons. Also, the results indicated that
application of bio-fertilizers significantly decreased weight loss %
after four and seven months under storage in both seasons. These
results are quite similar to those obtained by Foly et al., (Y++Y) and
Mohamed (Y« €).

Table Y¥: Nitrate content (ppm) and weight loss % of garlic plants as
affected the interaction treatments between nitrogen and bio-
fertilizers application.

Fert'\ill-izer Bio- Nitrate Weight_ Weight loss  Weight loss
levels Fertilizers content loss% (_:iurlng % after four % after
(Kg/fed.) (ppm) curing months seven months

yst ‘and st ynd yst Ynd yst Y”d

Minia-azoten  YYY.1Y YYo e oY 4Y ££¥V VAT IY.o. YAV YAAY

Biogen YY.AY TVAAY o) Yo EVAY V¥ A. Y. YASY Y..

Without ¥id.. YAAY £A40 0.4Y V£, YEY. YAY. TY.V
Minia-azoten  ¥e4.Yo Yog .. o) Y fod0 V£ AY  V£T. Ya Yo YY)V

Voo Biogen ¥AY 0. YOANY o.946 ©0.YY ViTf VEY. Y44V TY..
Without Yog Yo YeevVo £470  tYYo Y£4AA YEAA YIF. YYY.
Minia-azoten  ¥AY.Yo YIVY £4 AV £14. Yo Yo o Y. ¥) i. FY YV

Vou Biogen Fade o0 YALTY  £37Y  g0Y Yo Ae Yo V. YY Yo YY),
Without YA YY TVE .. £3A0 0.3Y 1oYo Y04. YYYY YeOv
Minia-azoten €+£.)Y Y49 YY oY .Y £1YY Y1))e YiYoe YY .o YYVY

Y. Biogen €49+ £.YNVO 0.0. £1V0 V1FA V1. FYay rviov
Without €aF Y YAao1Y £AYY £1Y. 11Ve Y1AA Yolvy Yo 4y
L.S.D. (+.+°): YYY Yot Yot N.S NS Y vy . ax |

Finally, from the previous results, we could conclude that using
Yo+ kg N/fed. in the form of ammonium nitrate (YV.%Z) and
bio-fertilizers Minia-azoten are recommended to obtain the highest
total yield with the best quality. This treatment also reduces both

A
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nitrate accumulation in garlic bulbs and weight loss % during storage
period.
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