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Abstract

Field experiments were conducted in the winter season of 2019 with the aim of determining the effect
of spraying glutamic acid with nitrogen fertilization on the growth, productivity and nutritional status
of wheat plants, (Triticum aestivum L., cv. Sakha 69). The experimental treatments consisted of
spraying glutamic acid at three different concentrations, (50, 100; 200 ppm) with nitrogen
fertilization at three rates(80, 100; 120 kg N fed™2).

The results indicated that spraying with high concentration of glutamic acid (200 ppm) with a higher
rate of nitrogen fertilization (120 kg N fed) gave the best and highest values for both growth and
yield characteristics of wheat. It was also found to increase nitrogen fertilization rates from 80 to 120
kg N fed* with increasing concentrations of spraying with glutamic acid from 50 to 200 ppm, which
led to the enhancement and improvement of the physiological characteristics of wheat plants, as the
green pigments and carotenoid values increased in wheat leaves, and the content of protein and
carbohydrate in wheat grains also improved greatly Non-significant effects of the different
experimental treatments appeared on the content of the N, P and K in wheat leaves.

Spraying with glutamic acid on wheat plants with an optimal level of nitrogen fertilization gave great
results on the growth and yield of wheat and also improved the nutritional status of wheat plants.
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Introduction

Wheat is one of the world's most commonly consumed cereal grains especially Egypt. The
many species of wheat together make up the genus Triticum; the most widely grown is
common wheat (T. aestivum). The Egyptian wheat production ranged between 7.2 and 8.9
million metric tons in 2010 and 2019 respectively (Ibrahim and Said 2020).

Nitrogen is one of the essential elements determining the growth of all plants. Nitrogen is
absorbed into plant tissues in two forms, which are nitrate and ammonium (Ali et al., 2000).
All biochemical processes that occur in plants are governed primarily by nitrogen and its
associated components making it essential for the growth of all plants, (Ghobadi et al.,
2010).

The amino acids play an important role in the building processes inside different plants as
well as in the metabolism process, as amino acids greatly affect plant growth, which is
reflected in the quality of the resulting crop. Many physio-chemical properties of plant cells
are influenced by amino acids (Marschner, 2011). Amino acids have various important
biological functions in plant cells such as optimizing the elements uptake, vitamin
biosynthesis, creating higher tolerance to environmental stresses (Hatamian and Salehi, 2017,
Hussain et al., 2018 and Bashir et al., 2018). Glutamine is the main amino acid involve in
many metabolic reactions in plants including neutralizing the produced H* in ammonium fed
plants and higher tolerance to stress conditions (Cao et al., 2010). The study aims to affect
the growth, yield and nutritional status of wheat plants by spraying with different levels of
glutamic acid with different rates of nitrogen fertilization under loamy sand soil conditions.

Material and Methods:
A field experiment was conducted on loamy sand soil at the Ismailia Agricultural Research
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Station planted with wheat (Triticumaestivum L., cv Sakha
69) in winter 2019. Some physical and chemical properties
of the cultivated soil were evaluated in samples taken
before wheat cultivation according to standard procedures
reported by Cotteine (1980), to be shown in (Table, 1).

Table 1: Physical and chemical properties of soil before wheat

cultivation.
Soil property | Value Soil property Value
pH (1:2.5 soil 8.1
suspension)
Sand 84.1 EC (dS m™), soil paste | 1.20
Silt 5.70 extract
Clay 10.2 Soluble ions (mmol L)
Texture Loamy Ca*™ 6.12
sand Mg** 4.60
CaCO3 % 2.00 Na* 1.54
Organic matter% 0.03 K* 0.52
Available N (mg 61.4 COs~ nd.
kg™ HCOs 1.10
Auvailable P (mg 3.15 CI 0.96
kg™ S04~ 9.60
Auvailable K (mg 6.10
kg™)

nd: not detected

Three level of glutamic acid (50, 100; 200 ppm) as

combined with three rates of nitrogen fertilization (80, 100;
120 kg N fed). Plant samples were dried at 65C° for 48
hrs, ground and wet digested using H2SOa4: H,O, method
(Cottenie, 1980). The digests samples were then subjected
to measurement of N using Micro-Kjeldahle method; P was
assayed using molybdenum blue method and determined by
spectrophotometer and K was determined by Flame
Photometer (Chapman and Pratt, 1961). Leaf chlorophyll
reading (mg/100 mg DW) according to (black 1965).

Results and Discussions:

The data in Table (2) illustrate the response of wheat plants
to spraying glutamic acid at its three different
concentrations with different rates of nitrogen fertilization.
The high spray rates of glutamic acid showed a significant
effect on the growth and yield of wheat, especially with
increased nitrogen fertilization. More clearly, the higher
values of both the straw yield (6.25 ton fed) and the grain
yield (2.88 ton fed) could be obtained using a higher spray
concentration of glutamic acid (200 ppm) with a higher
fertilization rate of nitrogen fertilization (120 kg fed™).
Also, the same previous treatment can obtain higher values
for each plant height, Photosynthetic capacity and grain
index (81.4 cm, 5.62 g/cm? and 49.2 g, respectively).

Table 2: The effect of glutamic acid concentrations and N fertilization rates on growth and yield of wheat plants.

Treatments toﬁliégl'l Plant height | Photosynthetic capacity * | Grain index
N fer(tlilézétc;?lr)] rate Glut(%rgrlg)amd Grain | straw om glem? g
50 2.61 5.72 76.7 3.44 38.2
80 100 2.64 5.88 78.7 3.66 40.0
200 2.69 5.92 79.8 3.97 40.4
50 2.67 5.80 79.1 4.41 39.3
100 100 2.72 5.90 79.8 4.43 40.2
200 2.75 6.00 80.2 4.46 41.2
50 2.71 6.00 79.7 5.01 46.5
120 100 2.82 6.16 80.3 5.43 48.0
200 2.88 6.25 81.4 5.62 49.2
LSDo.0s%

*Photosynthetic capacity = flag leaf weight (g)/flag area (cm?)

Nitrogen is one of the major nutrients which lessen the
yield of wheat if not applied in convenient amount as it is
needed for swift growth of plants and to get high
production (Ali et al., 2000). Nitrogen is the main
component and major constituent of plants especially in
living tissues formation. To get the maximum yield of
wheat, application of nitrogen in adequate amount is
considered as a key to success (Ma et al., 2010). Many
researchers have studied and discussed the increase in the
productivity of various crops as a result of spraying amino
acids such as (Souri et al.,2017 and Basanth and Mahesh,
2018). The yield improvement is due to increased green
matter synthesis and photosynthesis rates, increased protein
synthesis as well as tolerance to harsh climatic conditions
(Khan et al., 2012 and Souri and Hatamian, 2019).

The results in Table (3) illustrate the effect of experimental
treatments on some physiological properties of wheat
plants. It was found that increasing the nitrogen fertilization
rate from 80 to 120 greatly improved the physiological
characteristics of wheat plants, and this is evident with
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increasing the concentration of spraying with glutamic acid.
The highest values of chlorophyll a and b and carotenoid
were obtained in wheat leaves, as well as the grain content
of proteins and carbohydrates, with the addition of the
highest levels of nitrogen fertilization (120 kg fed?) and
glutamic acid (200 ppm).
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Table 3: Effect of glutamic acid concentrations and N fertilization rates on some physiological properties of wheat plants.

Treatments Chlorophyll a | Chlorophyll b | Carotenoid | Protein | Carbohydrate
N f((:(rglllgﬁ};on Glut(z;)rgrls)amd mg/100 mg DW gm/ 100 seed gm
50 6.860 3.323 1.422 11.71 66.20
80 100 6.732 3.345 2.323 11.80 68.00
200 6.973 4,116 2.724 11.85 69.20
50 6.292 3.783 1.872 11.90 69.50
100 100 6.443 4.202 2.204 12.10 70.00
200 7.515 4.624 2.336 12.11 70.10
50 6.852 4,051 3.006 12.12 70.11
120 100 7.917 4.316 2.932 12.40 71.10
200 7.939 4.875 3.995 12.60 71.10
LSDo.05% 0.0134 0.024 0.026 0.02 0.011

The nitrogen element: is an integral part of the proteins,
coenzymes, chlorophyll and nucleic acids. The vital basic
activities that occur in plants are mainly for N and its
compounds and skills, thus making plant growth (Kutman
et al., 2011). Increased protein concentration in vegetarian
plants (Amin et al., 2011). Additionally, elevation of leaf
chlorophyll could be due to the catalytic effect of amino
acids on the synthesis of chlorophyll, (Souri et al., 2017
and Fahimi et al., 2016).

Through the results from Table (4), the effect of adding
different rates of nitrogen fertilization as well as different
levels of glutamic acid on the content of wheat leaves of
nitrogen, phosphorous and potassium is evident.
Non-significant effects of the different experimental
treatments appeared on the content of the three nutrients in
wheat leaves, where the slight increase in the nitrogen,
phosphorous and potassium content of the leaves was due

to an increase in the rate of glutamic acid spraying under
different nitrogen fertilization levels.

The application of nitrogen improves the root growth and
this will increase the ability

of roots to explore more soil and increases the uptake of
nutrients. Zhang et al. (2004) reported that added N
increased the growth of roots and produced a mass of fine
roots. Moreover, the application of nitrogen may be
increase the availability of nutrients in soil. Spraying amino
acids on plants greatly improves the leaves' content of
various nutrients, (Garcia et al., 2011 and Pranckietiene et
al.,, 2015). Amino acids have affinity with nutrients and
some amino acids can make chelates with the nutrients.
This characteristic, had been widely used in order to
improving the uptake and delivery of nutrients, (Souri and
Hatamian, 2019).

Table 4: Effect of glutamic acid concentrations and N fertilization rates on N, P and K content in leaves of wheat.

Treatments Nutrient content in leaves,
(%)
N fertilization (kg feg) | Clutamicacid | P K
(ppm)
50 2.70 0.29 2.84
80 100 2.73 0.31 2.86
200 2.74 0.32 2.86
50 2.71 0.29 2.85
100 100 2.76 0.32 2.86
200 2.77 0.33 2.85
50 2.71 0.30 2.85
120 100 2.76 0.33 2.87
200 2.76 0.33 2.86
LSDo.05% 0.10 0.04 0.30
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