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ABSTRACT

INTRODUCTION

Garlic {Allium sativum L.} is one of
the most important crops for local consum-
ption and exportation, Nitrogen fertilization
greatly affected garlic plants growth, bulb
yield and its quality (Setty ef al., 1989, Kaker
et al, 2002 and Kilgori ef af_, 2007 on garlic,
El-Desuki, 2004 and Nasreen ef al,, 2007 on
onion and Avdienco er al., 2003, Murashev
2003 and Zidan and Daiob 2005 on potato).

Humic acid a commercial product
that contains many elements which improve
the soil fertility and increase the availability of
nutrient elements and consequently increase
plant growth and yield (Chen and Awiad,
1990, David er al, 1994, Tugarinof 2002,
Kozitsov 2003, Abdel-Mawgoud er ai. (2007)
and Yildirim, 2007 on tomato, Hartwigson and
Evans, 2000 and Havez, and Magda 2003 on
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squash; Enk er al. (2000), El-Desuki (2004)
on omon. Zidan and Daiob 2005 on potato El-
Ghozoli, 2003 and El-Ghamry ef af., 2009 on
faba bean)..

Humates and alpha - keto amino acids
are two other bio stimulants that are currently
being marketed to vegetable crops growers.
Humates are derived from oxidized coal or
decaying plant matter and are salts of humic
acid (Bryan, 1976). Humic substances appear
to be bencficial in that they may chelate
nutrients, preventing their tic up on plant
leaves and improving conductivity of nutrients
into plant tissues, resulting in more efficient
utilization of nutrients (Beames, 1986). Rega-
rding the effect of humates on chemical
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composition, many investigators found that,
humic acid increased plant dry matter and
nutrient uptake (David et al; 1994, and El-
Destiki,© 2004) and cell  permeability
(Gummninski ef al, 1983), as well as decreased
nitrate accumulation in onion bulbs (El-Desuki,
2004).

This study was initiated to investigate
the effect of nitrogen fertilization and use of
some commercial compounds that stirnuiate
growth, so the possibility to reduce the use of
nitrogen by using some such growth stimu-
lants that are considered as safe sources of
nitrogen and other nutrients to improve
growth and produce high yield with best
quality of garlic.

MATERIALS AND METHODS

A field experiment was conducted at
the Agricultural Research Station (Kaha),
Qalyoubia Governorate. Egypt, during the two
winter seasons of 2007/2008 and 2008/2009
to study thc effect of nitrogen levels and
spraying with different growth stimulants on
growth, yield and chemical composition of
garlic (Allium sativum L) cv. Seds 40. This
study including two factors and twelve treat-
ments, which were as follows:

- Nitrogen fertilization levels: 60, 90 and 120
kg Nffeddan.

- Growth stimulants: . Hammar at (025
g/liter), Peptone at (0.5 gfliter) and Mega
power at 1.5 cnvL. in addition to the control
(tap water). Garlic seed (cloves) were
planted on October 10™ and 7" during the
first and second seasons, respectively. The
experimental plot arca was 8.64 m’ and
included three rows; each was 320 ¢m
length and 90 cm width. The distance
between plants was 7 cm. The treatments
were arranged in split plot design with three
replicates. The nitrogen fertilization levels
were distributed in the main plot whereas,
growth stimulants treatments were occupied
the sub plot. Nitrogen fertilization was
added 1n the form of ammonium sulphate
(20.6 % N) and the amount of fertilizer was
divided into three equal portions. The first
portion was added two months after plan-
ting, while the second and third portions of

fertilizer were added at three and four mon-
ths after planting, respectively.

- Growth stimulants were sprayed three times
the first was two month after planting while,
second and third sprays were done after
three and six weeks after the first one .

The soil of the experimental field was
clay loam in texture. The physical and chemi-
cal properties of soil were shown in Table (1).

Data recorded:

A-Vegetative growth characters.

Ten plants were randomly chosen
after 18 wecks from planting from each sub-
plot for determination of vegetative growth
characteristics as follows:

- Plant length (cm). It was measured from
base of swelling sheath to the tip of the
largest linear blade in plant.

- Number of leaves per plant. Number of
leaves calculated as the average number
of green leaves per plant.

- Leaves fresh weight (g). It was determi-
ned as average weight of plant after the
removal of bulbs at neck zone.

- Dry matter (%).A representative sample
of 100 g from fresh weight of each of
different plant parts were taken and dried
in an electric oven to constant weight at
70 C° and dry weight percentage of each
of plant foliage and bulbs were calculated.
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Variable

2008/2009

i i_Physn:al properties
Clay %
Silt %
Sand %
Texture

60.40

22.00

17.60
Clay loam

| 2- Chemical properties
| Available

ab]e

99.6
4.66
2156

Chemical orties

Humic acid 86 %
Potassium oxide 6 %
Fulvic acid 7 %

Peptone 16/85

Total amino acids 86 %
Free —L amino acids 16 %
Organic N 12 %
K:0,:5%

B- Yield and its components.

With respect to vield and its compo-
nents, bulb properties and chemical compo-
sition, sample were taken at harvest (26 weeks
after planting) to record the following charac-
teristics:

- Average bulb weight (g). It was determined
as an average weight of ten plants after the
removal of the foliage at neck zone.

- Total yield (ton/fed ). At harvest {180 days
from planting), plants of cach experimental
plot were harvested, weighted and total
yield of whole plants (ton/fed.) was calcu-
lated.

- Average bulb length and diameter (cm).
Bioclase was used to measure bulb length
and diameters.

- Average neck diameter {cm). Bioclase was
used to measure neck diameters,

- Bulb dry matter (%). It was as the in
aforementioned in the leaves.

Humic acid 19 %
Fulvic acid 2.0 %
Free amino acids 5%
Chelate Zn 0.5%
Chelate Mn 0.05 %
Chelate Fe 0.025 %
otassnum cn:ratc 2%

C- Chemical constituents.

In the digested, dry matter of bulbs,
total nitrogen was determined according to the
method described by Pregl (1945) using
micro-kjeldahl apparatus. Meanwhile, phos-
phorus was estimated calorimetrically accor-
ding to the method described by Murphy and
Riley (1962) as modified by John (1970).
Furthermore, nitrate content was estimated
according to salicylic acid method for nitrate
determination (Cataldo et al., 1975). Protein
percentage was determined as nitrogen con-
tent and converted to its equivalent protein
content by multiplying by 6.25.

D-Statistical analysis: -

All obtained data were subjected to
statistical analysis according to Gomes and
Gomes (1984).
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RESULTES AND DISCUSSION

1-Vegetative growth characteristics.

Data recorded in Table (3) show the
effect of nitrogen fertilization levels and
growth stimulants as well as their interaction
on vegetative growth aspects for garlic plants
expressed as plant length, number of leaves
and fresh weight as well as dry matter per-
centage per plant during both scasons of
study.

a-Effect of nitrogen fertilization.

Data in Table (3) indicate that there
were significant differences in most studied
growth parameters among the used levels of
nitrogen fertilizers during both seasons of
growth. In this respect, increasing the nitrogen
fertilizer level from 60 up to 120 kg-N/fed.
increased all the studied growth traits (plant
length, number of leaves and fresh weight per
plant as well as dry matter percentage) but
such increments did not reach the level of
significancy in case of dry matter percentage
durning the first season and number of leaves/
plant during the second one. In this regard,
such increasing m morphological parameters
of garlic plants as a result of increasing the
level of nitrogen application may be attributed
to the main role of nitrogen in increasing the
merstematic activity, cell division and cell
elongation as well as formation of proto-
plasmic bulk which consequently affected
growth of plants. Obtained results are in
agreement with those recorded by Kaker et al,
{2002}, Setty et al. (1989) and Kilgori ef al.,
(2007) on garlic and El-Desuki (2004) and
Nasreen et al., (2007) on onion who reported
that nitrogen fertilization greatly affect garlic
and onion plants growth.

b- Effect of growth stimulants.

Data in the same Table show clearly
that plant length, number of leaves and fresh
weight per plant as well as dry matter per-
centage were significantly affected as a resalt
of spraying the plants with the tested growth
stimulants ie., Hammar, Peptone and Mega
power three times during the growing season
compared with the control treatment. In this
concern, spraying the plants with Peptone at
0.5 g/L. exhibited the highest value in all

measured growth aspects followed by using
Hammar at 0.25 g/l compared with- Mega
power at (1.5 ocm/L) and the control
treatment. Such results are the same during
both seasons of study. Such increments in
morphological parameters of garlic plants due
to the application of both Peptone and
Hammar may be due to the high content of
amino acids and nitrogen in case of Peptone
which affect directly protein and protoplasm
formation which are required for cell, tissues
and organs formation and the main role of
Hammar on increasing the acidity of soil as
results of higher content of humic and Fulvic

“acid which consequently increased the

availability and uptake of nutrient elc-ments
by plants which affect on plant growth.
Obtained results are in conformity with those
recorded by Chen and Aviad (1990), David ef
al, (1994) and Yildirim (2007) on tomato,
Hartwigson and Evans (2000) and Haves
(2003) on squash and Erik et al, (2000) and
El-Desuki (2004) on onion. In this concern,
Avdienco et al., (2003), Murashev (2003) and
Zidan and Daiob (2005) on potato reported
that foliar spray of Bouldozer and Amion-
rivald compounds on plants of potato enhan-
ced vegetative growth characteristic i.e., plant
length number of stems /plant fresh and dry
weight of total plant foliage. El-Ghozoli
(2003) and El-Ghamry ef al, (2009) fund
similar results on faba bean.

¢- Effect of the interaction.

As for the effect of the interaction, the
same data in Table (3) reveal that application
of 120 kg-N/fed. combined with spraying the
plants three times during the growing seasons
with cither Peptone at 0.5 g/L.. or Hammar at
025 g/L. reflected the highest values for
growth characters during both seasons of
study.

2- Bulb characters. ,

Data presented in Table (4) show the
effect of nitrogen fertilization and growth
stimulants on bulb traits i.e., average bulb dia-
meter, length, and number of cloves per bulb
as well as neck diameter.
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Table (3): Effect of nitrogen levels, some growth stimulants and ‘their mteractxon on
vetatlve orowth charactenshcs of garlic. ‘

stimulants

Control
Hammar
Peptone
Mega power
Control
Hammar
Peptone
Mega power
Control
Hammar
Peptone
Mega power
Control
Hammar
Peptone
power

Table (4): Effect of nitrogen levels, some growth stimulants and their interaction on some.
bulb characters of parlic.

B 2007!2008
Bulb No. of

Dia- cloves
Length /bulb

{cm)

425 12237
441" | 13.07*
. . 455° [ 1330°
Control . ) 3.93% 1 12.10%
Hammar . . 455°°| 12.73°
Peptone . _ 493%] 13.82%
Mega power . . 419~ 1281°
Control . ) 376" 1197
Hammar . . 4.43%| 12.37F
Peptone . . 4738 | 12T
Mega power | 1. 97° [ 406" | 12.1F
Control . . 398" | 12.1°F
Hammar . ) 457" | 124
Peptone . ) 496" | 14.67"
Mega power . 3. 4.12* 113.09™°
Control L . 4057 | 12.30™
Hammar . . 4.65" | 13.50™
Peptone ) . 5.00" | 14.10™
4407 13.30%°] 123
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Effect of nitrogen fertilization.

Data in Table {(4) indicate that irrespec-
tive of the number of cloves per bulb which
was  significantly affected during the first
season only, all the studied bulb parameters
were not significantly affected due to the
Increasing nitrogen level from 60 up to 120
kg-N/fed. during both seasons of study. In this
respect, such parameter tended to be increased
with nitrogen application especially the
highest used levels. Such paramecters which
are genetically connected were not affected by
nitrogen application. Contra results were
recorded by Setty er al, 1989, Kaker ef al,
{2002) and Kilgori et al. (2007) on garlic who
reported that number of cloves /bulb, bulb
diameter and length were gradually increased
with increasing nitrogen fertilization from 0
up to 120 kg N/ha. '

a-Effect of the growth stimulants,

Data m Table (4) show that neck
diameter, bulb length, diameter and number of
cloves per bulb were positively affected due to
the different tested growth stimulants during
both seasons of study compared with the
control treatment. In this regard, spraying
garlic plant with Peptone at 0.5 g/L. three
times during the growth season reflected the
highest values in all measured bulb para-
meters. In addition, using Hammar at 0.25
g/L. ranks the second in this respect. Obtained
results are similar during both seasons of
study. Such increasing effect of growth stimu-
lants (Peptone and Hammar) on bulb para-
meters are connected with their effect on
increasing vegetative plant growth (Table 3)
which in turne affect on produced bulbs. Such
results were conformity with El-Desuki
(2004).

b-Effect of the interaction.

As for the effect of the interaction the
same data in Table (4) indicate that applica-
tion of nitrogen fertilizer at the highest used
level (120 Kg-N/fed.) combined with spraying
the plant with Peptone 0.5 g/L. or Hammar at
0.25 g/L. exhibited the highest values in all
measured bulb parameter during both seasons
of study. However, there were no significant
differences were not in studied parameters
between the application of nitrogen fertilizer
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at 90 and 120 kg-N/fed. and spraying the
plants with Peptone.

3- Yield and its components. -

Data presented in Table (5) show the
effect of nitrogen fertilization levels and
growth stimulants as well as their interaction
on total yield and its components expressed as
average Clove weight, yield, bulb fresh weight
and dry matter percentage of produced bulbs
during the two scasons of study.

a- Effect of nitrogen fertilization,

Data in Table (5) show clearly that
average clove weight, fresh weight of bulb,
dry matter percentage of bulbs as well as total
produced yield were positively increased with
increasing nitrogen level from 60 up to 120
kg-N/feddan. In this respect, application of
120 kg-N/fed. reflected the highest values in
all studied yield components during both
seasons of growth. However, such increments
did not reach the level of significancy in
average clove weight only during the two
scasons of study. Such incrcments in total
produced yield as a result of application of the
highest level of nitrogen may be due to the
increase in average bulb parameters and
number of cloves/bulb (Table, 4) and the
effcct of nitrogen on vegetative growth
aspects (Table,3) which in tumn affected the
produced yield. Obtained results are similar to
these reported by and Kilgori ef a/., (2007) on
garlic El-Desuki (2004) and Nasreen ef al.,
(2007) on onion.

b- Effect of growth stimulants.

Data in Tablc (5} indicate that total
produced yield and its components i.c., ave-
rage clove weight, fresh weight of bulb and
dry matter percentage of bulb were signifi-
cantly increased as a result of spraying the
plants with tested growth stimulants compared
with the control treatment. In this regard, the
highest recorded values were obtained due to
spraying the plant three times during the
growing scasons with Peptone at a concen-
tration of 0.5 g/L. Such increase in total yield
and its constituents as a result of spraying the
plants with growth stimulants are connected
with increase in vegetative growth parameters
and bulb characters (Tables 3 & 4) which
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ronsoquently affected total produced yield.
Obtaineu rocults are similar to those recorded
by Chen and Aviad {1990), David er al,
(1994) and Yildirim (2007) on tomato and
Evans (2000), Havez (2003) on squash and
Enk et af., (2000) and El-Desuki (2004) on
onion. In this regard, Zidan and Daiob (2005)

on potato found that nutrition of the plants
with Humate;- Baldozer and Amionrivald

- ‘substances improved the average weight of

tuber as compared with the control, and
enhanced the yield. Ei-Ghamiy e al.(2009)
pointed out the same results on faba bean.

Table (5): Effect of nitrogen levels, some growth stimulants and their interaction or some
aspects of bulb yield and its components of garlic plants.

2007/2008 2008/2009
4% §§ Clove Bulb Total | Clove Bulb Total
33‘5 3 weight| FW | DM | yield |weight! FW | DM | yield
22| Of ® | @ | (%) |tonfed.| (@ | (@ | (%) | ton/fed.
60 - 2.49% [65.56° [27.98° |8.562° |2.65° |66.42° [27.83° [8.290°
90 267" [66.74° [29.05* |10.268* [2.71* |67.79° [28.70" 110.551"
120 276~ |63.17° [28.88" |10528" (278" |71.02* [28.76" [10.770°
Control 2577 |58220 (26267 |8.826° |2.62° 162.98° [25.71° |8.819°
Hammar 2.68% 16935% (2935 |10.104° [2.73% [69.35° |29.26° |10.201
Peptone 2.80% [72.68* [29.91* [10.796" [2.81F {73.00" [30.77" |10.536"
Mega power | 249" [67.05° (2003° [90417° [2.69° [6828° [27.97° {0.924°
Control 2.50% [57.37° [2570° [7.691° [2.53% [59.33% [25.23° [7.256°
o |Hammar 2.57" 168.33™(28 97778 .936™ [2.65° [68.30DF(28.27[8.958"
Peptone 2.72% 7120529 25|19 1947 |2.80" [70.70° [25807 [8.173°
Mega power | 2.17% [65.33F [28.00% [8.426™ |2.64* [6733% [27.63[8.771%
Control 2.56™ 158.20° [27.77 [9.329"F [261% |61.10° |30.17°°]9.495
oo |Hammar 2.69" 69.67°°]28 6771 10.6455C [2.77%  |69.09D%{29.60°" | 10.756
Peptone 280" 172.83%%130.01°° [11.449°%(2.75% {73.10° |31.23" {11.693"
Mega power | 2.62" [66.28" [29.46™ [9.648F [2.72° |67.85" [28.15°°|10.256%
Control 2.65% [59.10G {25327 [9.457°% [2.74% 168.52™ [26.10° [9.706™
{30 [Hammar 2.79% 170.04°(30.117 [10.732C(2.77% [70.67° [29.90°7{10.889"
Peptone 2.89% [74.00" 3047 [11.746" |2.87% [75.20" [30.90°°!11.743"
Mega power | 2.69" 69.53(2963™ [10.178(2.72% [69.67° {28.13%°[10.743"

c-Effect of the interaction.

As for the effect of the interaction the
same data in Table (5) indicate that applica-
tion of 90 or 120 kg-N/fed. combined with
spraying the plants with Peptone at 0.5 g/L.
three times during the growing season reflec-
ted the highest values of average clove weight,
fresh and dry matter percentage for produced
bulbs as well as total produced yield per
feddan.

4-Chemical constituents of bulbs.
a- Effect of nitrogen fertilization.

Data recorded in Figs (1, 2, 3 and 4)
show the effect of nitrogen fertilization on
chemical constituents of produced bulbs
expressed as total nitrogen, phosphorus,

protein and nitrate-nitrogen content during
both seasons of study, In this regard, the
highest values in all assayed chemical cons-
tituents were observed as a result of the
highest used level of nitrogen (120 kg-N/fed.)
during both seasons of study. Such continuous
increase in nitrogen level from 60 up to 120
kg-Nffed. were connected with the increasing
the vegetative growth and in turne increased
the uptake and concentration of such constit-
uents, Obtained results are similar to those
reported by (David ef al, 1994, and El-
Desuki, 2004) and cell permeability
(Guminski ef al,, 1983), as well as decreased
nitrate  accumulation in onion bulbs (El-
Desuki, 2004),
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Fig. (I): Nitregen content (ing/100 g D. W) in bulbs as affected by nitrogen fertilization
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Fig. (3): Nitrate content (ppm) in bulbs as affected by ﬁitrogen fertilization during
2007/2008 and 2008/2009 seasons.
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370 Ho.

b-Effect of growth stimulants,

Data in Figs (3, 6, 7 and 8) indicate
that spraying garlic plants three times during
the growth season with Hammar at 0.25 g/l
increased phosphorus concentration during
both seasons of study compared with the
control and other tested growth stimulants,
However, it reduced nitrate-nitrogen accumu-
lation during both seasons of study. Also such
data show that no significant differences
among the other studied growth stimulants
(Peptone and Mega power) in nitrate content
compared with the control treatment. How-
ever, application of Peptone at 0.5 g/l three
times during the growing seasons reflected the
highest value in protein concentration for the
produced bulbs during both seasons of
growth. In this respect, the highest content in
phosphorus due to Hammar application may
be due to the role of Hammar in reducing pH
of the soil and consequently increased the
availability of phosphorus in root zone and in
turn increased the absorption in protein con-
tent due to Peptone application might be
attributed to the amino acids content of
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Peptone which directly converted to protein
by plant enzymes in plant cells.

Obtained results arc similar to those
reported by (Kesznitsov 2003, Tugarinof 2002
on tomato, El-Ghozoli (2003) and El-Ghamry
et al. (2009) on faba bean, and Zidan and
Daiob (2005) on potato Moreover, Zidan and
Daiob reported that Plants treated with humic
and amino acids had lower content of dry
substance and high content of nitrate as com-
pared with control, whereas the opposite trend
was found with humate treatment.

b- Effect of the interaction.

Data in Table (6) show clearly that
application of high level of nitrogen (120 kg-
MNffed.} combined with spraying plants with
either Hammar or Peptone three times during
the growing seasons reflected the highest
concentration in all determined chemical cons-
tituents in garlic bulbs (total nitrogen, phos-
phorus, protein and nitrate-N). Such dats are
similar during both seasons of study.
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Fig. (5): Nitrogen content (mg/100 g D. W) in bulbs as affected by growth stimulants
during 2007/2008 and 2008/2009 seasons.
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0 C

2007/2008 2008/2009
300

250 -

200

150

100 |

Nitrate content (ppm) in bulb

S

Fig, (7): Nitrate content (ppm) in bulbs as affected by growth stimulants during 2007/2008
and 2008/2009 seasons.



372 He. Annals Of Agric. Se., Moshtohor, Vol. 47(3), 2009

2007/2008 2008/2009
= 2078
5 B2 =R = S - - e - ~HEE - T T 24T - g -y
m -
= 1 PRzl EERTSEE PoOdollN ReOOOe. . - - - - - = .
=
)
£
a 15 1
= s BesE N s B
=
[¥]
o o
2 10 F
E- s Rees R R R -
$ :
= ;
- 5 F B
“' C AB A BC C AB A B
> 5 > 2, &
LD A o A & & & &
& & & &F & & & &
L. & A
§ &
Fig. (8): Protein percentage in bulbs as affected by growth stimulants during 2007/2008
and 20082009 seasons.

Table (6): Effect of the interaction between nitrogen levels and some growth stimulants on

Control
Hammar

Pepione

Mega power
Control
Hammar
Peptone
Mega power
Control
Hammar
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