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ABSTRACT

Two field experiments were conducted during the two successive seasons of 2010 and 2011 at
Experimental Station of National Research Centre at Nubaria region North Egypt to investigate the effect of
foliar application of two source of amino acid (Arginine or Glutamine) with concentrations of (0,
50,100,150,200 and 300 ppm) on the growth, yield and its physical and chemical consistent of onion plants. The
important detected results are as following:

1- The foliar application of amino acid Glutamine exceeded Arginine in its effects on bulb length, N % and
protein %. Whereas, Arginine exceeded Glutamine in fresh weight of leaves / plant, total yield / m’ and
bulb dry matter %.

2-  Amino acid concentration of 150 ppm produced the high leaves fresh weight / plant. In the same respect,
amino acid concentration of 150 ppm was the most favorable concentrations for number and weight of
bulbs / m?, total yield (ton/fed.) and average weight of bulb (g). Whereas, 200 ppm concentration exceeded
other five concentrations in N %, protein %, TSS %, and dry matter %. While the control treatment gave the
greatest mean value from carbohydrate content in bulb tissues.

3- The interaction treatments showed that foliar application of Glutamic acid at 150 ppm concentration
resulted the superiority in total yield /m* and total yield / (ton/fed.).

Key words: amino acid —source —concentrations- onion plants.

Introduction

Onion (Allium cepa L.) is a species of the alliaceae family of great economic importance and is the second
most important vegetable crops in the world with a world production of about 55 million tones (FAO, 2006). In
Egypt it is the most important cash crop after rice. Increasing its yield with consequent economic return is the
major concern of the farmers (Sliman et al., 1999). Besides that, it is making a significant nutritional
contribution to human diet. Onion also has medicinal and functional properties (Lanzotti, 2006 and Rodriguz et
al., 2009). Its consumption is attributed to several factors, mainly heavy promotion that links flavor and health
and the popularity of onion-rich ethnic foods.

Sandy soils are characterized with poor nutrient (including micronutrient) and unfavorable environmental
condition which negatively affect growth and productivity of vegetables including onion plants.

Amino acids can directly or indirectly influence the physiological activities of the plant. Functionally,
amino acids especially L- amino acids rather than Damino acids are involved in the enzymes responsible for the
structural photosynthesis process. Also, amino acids have act as chelating effect on micronutrients, when
applied together with micronutrients, the absorption and transportation of micronutrients inside the plant is
easier (Ibrahim, 2010). The requirement of amino acids in essential quantities is well known as a mean to
increase yield and overall quality of crops. The application of amino acids for foliar spray is based on their
requirement by plants in general and critical stages of growth in particular. Plants absorb amino acids through
stomata and are proportionate to environment temperature that controls the opening mechanism of the plant
stomata. Also amino acids are fundamentals ingredients in the process of protein synthesis. About 20 important
amino acids are involved in the process of each function (Ewais et al., 2005). Khalil et al., (2008) found that
foliar spray of both amino acids and micronutrients together on onion plants could improve the onion yield and
its components. Some researchers pointed out the importance of amino acids in increasing growth, yield and
chemical composition of some economic plants. Sharma and Kothari (1993) found that spraying a cereal
proteins hydrolysate (CPH) which contained amino acids increased yield of Vigna radiata and wheat yield. El-
Shabas et al. (2005) spraying garlic plants with a mixture of glycine, alanine, cysteine and arginine (each at 100
ppm) or with 100 ppm of cysteine alone gave significant increases of total yield over the control by (13.96 %
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and 13.66 %) and (14.40 % and 16.65 %) in the first and second seasons, respectively. Recently, several
commercial compounds that include amino acids in their composition are recommended to be applied to
increase the growth and yield of economical crops. Some of amino acids such as tryptophan were identified as
precursor of phytohormones (Glawischnig et al., 2000). Amino acids are involved in the synthesis of other
organic compounds, such as protein, amines, alkaloids, vitamins, enzymes, terpenoids (Ibrahim et al., 2010).
Amino acids are crucial to stimulating cell growth, act as buffers, provide a source of carbon and energy and
protect the cells from ammonia toxicity, with amid formation (Abdel Aziz et al., 2010). Amino acid
formulations, mixtures of nutrients, hydrolyzed proteins, triacontanol, humic acids, sea weed extracts and
brasinolides are proposed as a commonly used growth promoters (Thomas et al., 2009). The application of
amino acids can stimulate the performance of plant (Abdel-Mawgoud et al., 2011). Amino acids have a
chelating effect on micronutrients. When applied with micronutrients, the absorption and transportation of
micronutrients inside the plant system is easier. This effect is due to the chelating action and to the effect of cell
membrane permeability. Commercially available amino acid stimulants can improve fertilizer assimilation,
increase uptake of nutrients and water, enhance the photosynthetic rate and dry matter partitioning, and hence
increase crop yield. Amino acids are well-known as bio-stimulant which have positive effects on plant growth,
yield and significantly mitigates the injuries caused by a biotic stresses (Kowalczyk and Zielony 2008). Many
Studies have been proved that amino acids can directly or indirectly influence the physiological activities in
plant growth and development. In addition, reported that the foliar application of amino acids caused an
enhancement in plant growth, fruit yield and its components (El-Shabasi et al.,2005) on garlic (Awad et al.,
2007) on potato, (Faten et al.,2010) on Squash, (Shaheen et al , 2010). In the same respect, (Amin et al , 2011)
on onion found that foliar application of Glutamic acid significantly increased plant growth, yield of onion and
quality of bulbs as well as total soluble sugars, were increased by increasing Glutamic acid concentrations up to
200 mg /L. Generally, foliar application of Put at 100 mg L' and Glut at 200 mg L singly, or combined,
effectively increased bulb yield and quality.

The aim of the present study was to investigate the effect of different sources and rates of amino acid on
growth, yield and some physical and chemical properties of onion bulbs.

Material and Methods

This study was carried out at the experimental station of the National Research Centre, Beheira Governorate
(north of Egypt), during the two winter season of 2010 and 2011 to investigate the effect of foliar application of
different sources and rates of amino acid for influence plant growth, total yield and bulb quality of onion plants
cv. Giza 20. The experimental trails were conducted in sandy soil using drip irrigation system. Chemical
analysis and physical properties of the experimental soil are shown in Table (1).

Table 1: The physical and chemical properties of the experimental soil.

Physical properties
Sand Clay Silt Texture f.c. % w.p. %
90.08 9.26 0.66 Sandy 16.57 5.25
Chemical analysis
E.c. pH Meq/ L
M/m Ca Mg Na K Hco3 Cl
1.7 8.2 7.02 0.527 0.982 0.31 1.3 0.566

Onion seedlings were transplanted on 19 ™ of December for two seasons. Onion seedlings were transplanted
at 25 cm distances on the two sides of each ridge. Pest control and other agriculture practices were applied as
commonly recommended for commercial onion production by Ministry of Agriculture. The experimental design
was split plot with three replicates, where the two sources of amino acid (Arginine or Glutamine) were arranged
within the main plots, but the 6 levels of amino acid (0, 50, 100, 150, 200 and 300 ppm) were distributed in
the sub-plots. Each experiment included 12 treatments with 3 replicates. The plot area was 15 m* (one row of 15
m length and 1m width). The tested amino acid was applied as a foliar spray thrice by 15 day intervals,
beginning from 30 days after transplanting.

The following data recorded:
1-Plant growth characters:

After 120 days from transplanting samples of onion plants were taken and number of leaves/ plant, plant
length (cm), fresh and dry weight of leaves, nick and bulb (g/plant) were recorded.
2-Bulb yield and its physical properties:

At harvest time (180 days old) the total weights of bulbs resulting from each experiments plot were
recorded and the yield of number and weight of bulbs /m” as well as total yield ton/fed. were calculated.
Samples of 10 bulbs from each experimental plot were taken and average weight of bulb (g), length and
diameter of bulb and nick were recorded.
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3-chemical quality:

At harvest time, onion bulb samples from each experimental plot were taken for elemental analysis where N
element % in the dry matter of bulb tissue were determined according to the methods described by Pregl (1945),
In addition, protein percentages in bulbs were calculated by multiplying nitrogen content by 6.25. Reading of
TSS was taken using hand refract meter calibrated as percent sucrose. Total carbohydrates g/100 g in the dry
matter bulb tissue was determined according the method described by Dubois et al (1959).

All obtained data were subjected to the statistical analysis and means were compared according to LSD at
5% level test described by Gomez and Gomez (1984).

Result and Discussion
Growth characters:

Table (2) showed the effect of source and amino acid concentration on growth characters of onion plants
(average of 2010 and 2011 seasons). Data show that growth response of onion plants varied in its responses to
amino acid source and concentration where the effect of amino acid source was not significant except on leaves
fresh weight / plant, also the effect was not significant on amino acid concentration except on leaves fresh
weight /plant and bulb fresh weight /plant. Data observed that glutamine out weighed in its effects on plant
height, fresh weight of bulb/plant and dry weight of leaves, dry weight of nick and dry weight of bulb/plant.
Whereas arginine exceeded glutamine in fresh weight of leaves and nick. With respect of the mean effect of
amino acid concentration on growth character, the mean of concentration data illustrated in Table (2) observed
that foliar application with 50 ppm of amino acid gave the greatest value from plant height, number of
leaves/plant, leaves fresh weight per plant, nick fresh weight/plant and leaves dry weight/plant. Whereas
treatment with 150 ppm produced the highest nick dry weight/plant. On the other hand, spraying onion plants
with 200ppm harvested the more bulb fresh weight plant meanwhile, the greatest bulb dry weight obtained by
foliar application with 300 ppm Table (2).

Regarding arginine concentration, data reported in Table (2) indicate that foliar application with 50 ppm of
arginine was most favorable treatment on leaves and nick fresh weight and leaves dry weight /plant. But 150
ppm had the greatest nick dry weight/plant. The greatest mean value from plant height, bulb fresh weight and
dry weight plant and nick dry weight/plant harvested by foliar spraying of onion plants with 200 ppm arginine.
On the other hand, 300ppm of arginine treatment produced the greatest number of leaves/plant Table (2). From
the same previous Table, treatment with SOppm glutamine gave the greatest number and fresh weight of
leaves/plant. Also 150ppm had highest nick dry weight/plan. Moreover, spraying onion plants with 300ppm
exceeded the other five concentrations from glutamine in plant height, bulb fresh weight, leaves and bulb dry
weight/plant.

Table 2: Effect of source and amino acid concentration on growth characters of onion plants (combined data of two seasons).

Source of Concentrations Plant No. of Fresh weigth (g) Dry weigth (g
amino acid ppm length leaves/plant Leaves Nick Bulb Leaves Nick Bulb
(cm)
Arginine 0 25.7 6.0 6.6 4.0 94.1 10.6 9.2 19.7
50 34.0 7.3 29.5 9.8 179.0 124 9.3 17.5
100 28.0 5.7 10.9 5.4 162.0 10.9 9.7 22.8
150 30.3 6.0 13.7 8.2 205.6 11.2 9.8 26.2
200 28.7 7.0 21.9 8.8 210.0 12.1 9.8 26.8
300 29.7 7.7 23.5 6.2 139.6 114 9.2 23.2
Mean 29.4 6.6 17.7 7.1 165.0 114 9.5 22.7
Glutamine 0 25.7 6.0 6.6 4.0 94.1 10.6 9.2 19.7
50 33.0 8.0 22.0 7.8 160.7 12.1 10.2 23.3
100 32.7 6.7 14.1 5.4 149.8 11.5 9.7 22.3
150 29.7 7.0 15.1 8.0 177.6 11.3 16.4 21.2
200 30.7 6.7 11.7 6.9 185.9 11.1 9.2 25.5
300 33.3 7.3 19.8 10.0 232.8 12.2 10.3 29.5
Mean 30.8 6.9 14.9 7.0 166.8 11.5 10.9 23.6
0 25.7 6.0 6.6 4.0 94.1 10.6 9.2 19.7
Mean of 50 33.5 7.7 25.8 8.8 169.8 12.3 9.8 20.4
conce. 100 30.3 6.2 12.5 5.4 155.9 11.2 9.7 22.6
150 30.0 6.5 12.6 8.1 191.6 11.2 13.1 23.7
200 29.7 6.8 16.8 7.9 197.9 11.6 9.5 26.1
300 315 7.5 21.7 8.1 186.2 11.8 9.7 26.4
LSD at Sources NS NS 2.79 NS NS NS NS NS
5% Conc. NS NS 13.63 NS 72.57 NS NS NS
Interactions NS NS NS NS NS NS NS NS
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The positive effect of glutamine and arginine that plant growth regulators may produce their effects within
the part in which they were synthesized Steeve (2003) demonstrated that certain messengers called plant growth
substances are generally like hormones in there action, controlled utilization of nutritional substances for a
balanced coordinated development of plant body. Growth regulators are used as natural compounds that are
applied directly to a target plant to alter its life processes or its structure in order to improve quality and
productivity of plants in addition to facilitate harvesting. These results are in line with those obtained by Farooqi
et al (1996), Kim et al (2001), El-Maadawy et al (2001) and (Amin et al , 2011).

Total yield and bulb quality:

Table (3) indicate that the effect of amino acid sources on yield and bulb quality of onion plants was
positive on weight of bulbs/m® and bulb length. Also, the effect of amino acid concentrations was significant on
number and weight of bulbs/m? total yield of bulbs/fed., average weight of bulb, bulb length and nick length
was significant too with respect of the interaction between amino acids sources and concentrations had
significant effects on weight and total yield of bulbs/fed. On the other hand, other effects of amino acid sources
concentrations and its interaction failed to reach the significant levels at 5%.

Table 3: Effect of source and amino acid concentration on total yield and physical bulb quality of onion plants (combined data of two

seasons).
Source of | Concentrations No. of Weigth of Total Average Bulb Bulb Nick Nick

amino acid ppm bulbs/m® | bulbs/m*(g) yield weigth of | length diameter length diameter

(ton/fed.) bulb (g) (cm) (cm) (cm) (cm)

Arginine 0 12.3 1159.6 4.9 89.6 4.7 5.8 42 1.2

50 13.7 1668.9 6.7 118.9 5.7 7.3 6.0 1.4

100 17.0 2074.8 8.4 121.1 5.9 6.7 5.2 1.5

150 19.0 2832.2 11.2 213.4 6.2 7.0 4.3 1.6

200 17.0 2045.9 8.8 117.7 6.3 7.6 4.7 1.6

300 14.7 2092.9 8.6 146.2 5.8 6.3 4.8 1.4

Mean 15.6 1979.1 8.1 134.5 5.8 6.8 4.9 1.6

Glutamine 0 12.3 1159.6 4.9 89.6 4.7 5.8 4.2 1.2

50 14.7 2161.5 8.5 178.7 7.1 6.4 5.7 1.0

100 16.0 2014.1 8.2 1323 6.0 6.4 4.7 1.4

150 17.0 2909.6 11.3 171.5 6.2 6.8 5.0 1.5

200 15.0 1671.5 6.6 107.4 6.0 7.1 5.7 1.5

300 15.0 1552.0 6.4 101.4 6.8 6.8 5.7 1.3

Mean 15.0 19124 7.7 130.1 6.1 6.8 5.1 1.3

Mean of 0 12.3 1159.6 4.9 89.6 4.7 5.8 4.2 1.2

conce. 50 14.2 1915.2 7.6 148.8 6.4 6.9 5.8 1.2

100 16.5 2044.4 8.3 126.7 6.0 6.6 4.9 1.5

150 18.0 2870.9 11.2 192.4 6.2 6.9 4.7 1.5

200 16.0 1861.7 7.7 112.5 6.2 7.3 5.2 1.6

300 14.8 1822.5 7.5 123.8 6.3 6.6 5.3 1.4

LSD at Sources NS 32.35 NS NS 0.34 NS NS NS

5% Conc. 2.28 123.65 1.00 53.53 1.18 NS 1.04 NS

Interactions NS 166.70 1.35 NS NS NS NS NS

It is note worthy to mention that, the mean values of amino acid sources indicate that arginine exceeded
glutamine in its effect on plant height, number of bulbs /m* weight of bulbs/m? total yield of bulbs/fed.,
average weight of bulb and nick diameter. Whereas, glutamine produced the greatest mean values from bulb
length and nick length. On the other hand, arginine and glutamine are equaled on its effects on bulb diameter.
with respect of mean amino acid concentrations foliar application with amino acid concentration enhanced total
yield, physical bulb quality of onion. In the same respect, foliar application of 150ppm treatment was the most
favorable treatment for number of bulbs/m’, weight of bulbs/m?, total yield of bulbs, average weight of bulb and
bulb diameter. But, 200ppm concentration gave the more nick diameter. Generally, foliar application with
300ppm produced the tallest bulb and nick in comparison with other concentrations 0, 50, 100, 150 and 200
ppm.

Regarding the effect of the interaction between amino acid sources and concentrations Table (3) found that,
arginine at 150 ppm gave the greatest mean values from number of bulbs/m?, average weight of bulb and bulb
diameter. While, at 50 and 200 ppm gave the highest values from nick length and bulb diameter respectively.
Moreover, glutamine at 50 ppm gave the tallest bulb weight whereas, at 150 ppm exceeded other eleven
treatments under study in weight of bulbs /m* and total yield /fed. the positive increases in the total yield in the
response of amino acid are in agreement with those obtained by Igbal and Ashraf (2005) and Amin et al , (2011)
these increments in total yield of onion bulbs due to foliar application of arginine or glutamine may be attributed
to the increased the growth rate. Moreover, the stimulatory effects of arginine or glutamine in increasing
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vegetative growth via increasing growth promoter under normal or stressed conditions El-Bassiouny et al (2008)
endogenous amino acids and their translocation to produced grains Hassanein et al (2008).

Chemical quality of onion bulb:

The effect of amino acid sources on chemical constituents of onion bulb was significant on N %, protein %
and dry matter %. But, the effect failed to reach the significant level at 5% on TSS% and carbohydrate in
g/100g. Glutamine was the most positive effect on N%, protein% and TSS%. arginine produced the greatest
carbohydrate and dry matter percentages in onion bulb tissues. Moreover, the effect of amino acid concentration
was significant on chemical constituents of onion bulb. It is worthy that 200 ppm amino acid exceeded other
five concentrations, i.e. 0, 50, 100, 150 and 300 ppm in N%, protein%, TSS and dry matter% while, the control
treatment gave the greatest mean value from carbohydrate compared with other concentrations under study.

Regarding the effect of the interaction between amino acid sources and concentrations the effect was
significant on carbohydrate only and not significant of N, protein, TSS and dry matter %. Moreover, 200 ppm
glutamine had the greatest mean values from N%, protein % and TSS%. In the same respect, 200 ppm arginine
produced the highest dry matter %. On the other hand, the control treatment from arginine or glutamine gave the
highest carbohydrate compared with other treatments under study Table (4).

Table 4: Effect of source and amino acid concentration on chemical bulb quality of onion plants (combined data of two seasons).

Source of amino Concentrations N% Protein % TSS% Dry matter % Carbohydrate
acid ppm (g/100g D W)
Arginine 0 1.9 11.8 9.2 11.1 22.7
50 2.0 12.3 10.8 11.7 17.7
100 2.0 12.4 10.9 12.4 15.1
150 1.9 11.8 114 12.7 20.2
200 2.0 12.4 12.4 13.7 17.7
300 1.9 11.5 11.0 10.7 20.2
Mean 1.9 12.0 10.9 12.1 18.9
Glutamine 0 1.9 11.8 9.2 11.1 22.7
50 2.1 13.3 10.7 10.5 15.1
100 2.2 14.0 11.5 10.9 17.7
150 1.7 10.9 11.6 11.5 21.5
200 2.3 14.6 12.6 13.3 18.9
300 2.3 14.1 11.1 10.5 20.2
Mean 2.1 13.1 11.1 11.3 19.3
Mean of conce. 0 1.9 11.8 9.2 11.1 22.7
50 2.0 12.8 10.7 11.1 16.4
100 2.1 13.2 11.2 11.7 16.4
150 1.8 11.3 11.5 12.1 20.8
200 2.2 13.5 12.5 13.5 18.3
300 2.1 12.8 11.1 10.6 20.2
LSD at Sources 0.04 0.44 NS 0.42 NS
5% Conc. 0.21 1.41 0.55 0.92 0.85
Interactions NS NS NS NS 1.15

In thus respect Das et al (2003) recorded positive increment in protein contents due to arginine or glutamine
application. In addition Sood and Naggar (2003) suggested that, polyamine act as activated to RNA, protein
synthesis the retarding effect of polyamines on leaf senescence was reflected in increasing the reserve
metabolites as chlorophyll, protein and starch. Moreover, Chang et al (2005) demonstrated that arginine is
capable of efficiently delivering proteins into different plant tissues of onion in fully bioactive form. Moreover,
the promotion affect of amino acid on total carbohydrates may due to their important role of biosynthesis of
chlorophyll molecules which in turn affected total carbohydrates content. Similar results were reported by Talaat
et al (2005), Attoa et al (2000) and Abdel-Aziz et al (2009).
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