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Abstract

The experiment was conducted at the research station of the College of
Agriculture/University of Kufa for the 2022 growing season. The aim of this
experiment was to evaluate the eggplant plant response in terms of growth and
yield to foliar spray with vermicompost at three concentrations (0. 25 and 50mL
LY and/or amino acids (Tecamin Max) at three levels (0, 1.5 and 2 mL L?). The
experiment was a factorial, completely randomized block design with three
replications. The results showed that the 50 mL L* of vermicompost or 2 ml L* of
amino acids were the best treatments and led to the highest values of plant height
(61.00 and 56.44 cm), number of leaves (129.8 and 123.1 leaf plant?), number of
branches (7.33 and 6.89 branch plant?), fruit length (11.60 and 11.78 cm), fruit
weight (228.00 and 238.33 g) and leaf content of carbohydrates (5.93 and 7.10 mg
100 gm™?). Except for plant height, all indicators under study increased significantly
in the combination treatments between the two experimental factors compared
to the individual treatments and the control treatment.
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Introduction

Eggplant (Solanum melongena L.) belongs to the Solanaceae family of vegetable
crops that are consumed at a high rate in Irag. Eggplant is grown for consumption
and medicinal purposes and phytochemical analysis of eggplant showed that it is
a rich source of various essential compounds, such as aspartic acid, tropane,
flavonoids, lanosterol, gramisterol, steroid alkaloids and glycoalkaloids.
Moreover, histidine, nasunin, oxalic acid, solasodine, ascorbic acid and
tryptophan are found in the fruits and leaves of eggplant. It contains low calories
and high moisture contents and these compounds have been found useful in
treating various diseases and conditions as anticancer, anti-inflammatory, anti-
asthmatic, anti-platelet, hypo-lipidemic and hypotensive (1).

Increasing eggplant production requires attention to the plant’s service
processes, especially plant nutrition by providing the plant with growth
promoters, including amino acids. Studies have shown that 85% of the plant's
nutrient requirements can be provided by foliar spray on the plant’s vegetative
parts (2).

Amino acids are important for plants to synthesize many compounds, i.e.,
proteins, amines, nitrogenous bases (purines and pyrimidines), alkaloids,
vitamins and terpenes, as well as important enzymes and hormones necessary for
metabolic activities (3, 4).

Plant Science Today, ISSN 2348-1900 (online)


http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https:/doi.org/10.14719/pst.4992
https:/doi.org/10.14719/pst.4992
http://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://crossmark.crossref.org/dialog/?doi=10.14719/pst.4992&domain=horizonepublishing.com
http://www.horizonepublishing.com/
https://doi.org/10.14719/pst.4992
mailto:assela.almamoori@uokufa.edu.iq
mailto:aqeel.altufaili@uokufa.edu.iq
mailto:hayder-ali@uomisan.edu.iq

AL-TUFAILI ET AL

Recently, amino acids have been used via foliar sprays or
soil treatments as a means of enhancing plant growth and
productivity (5). It has been found that treating plants with
amino acids has always led to a significant improvement in the
growth parameters of the plant (6). El-Zohiri and Asfour found
that spraying amino acids on potato plants at a rate of 0.25 mL/L
resulted in a significant increase in vegetative growth expressed
as plant height and plant dry weight (7). It was also indicated that
spraying with Tecamin max (commercial organic fertilizer) on
okra plants at concentrations of 0, 2.5 or 5 mL L* showed that the
2.5 mL L* was significantly higher in fruit weight, plant yield and
total yield, while the concentration of 5 mL L* resulted in the
highest chlorophyll content in leaves.

Al-Hamdani et al. found that spraying 2 LH-1 of
Tecamin Max solution on potato plants led to a significant
increase in plant height, number of plant stems, leaf content of
total chlorophyll and leaf area, compared to the untreated
plants (8). It was also reported by Al-Sultani and Al-Tufaili that
spraying with tryptophan and arginine at a concentration of
50 mg L* resulted in significant plant growth increase over the
control (9). Where arginine was significantly better than
tryptophan and the control treatments, recording the highest
rates in plant height, number of main branches, average leaf
area, total chlorophyll content in leaves, fruit content of total
amino acids and total yield.

In general, organic fertilizers are very important in the
production of vegetable crops, as studies indicate that adding
organic matter increases the readiness of nutrients for the
plant, which has a positive impact on plant growth and
production (10).

When studying the effect of mineral and organic
fertilizers on the quality and yield of eggplant plants, it was
found that organic fertilizers achieved a noticeable increase in
plant height, number of leaves, number of branches and fresh
and dry weight of branches and leaves, in addition to
increasing the leaves nutrient content (11).

The study aimed to demonstrate the effect of spraying
with three different concentrations of vermicompost and the
commercial amino acids (Tecamin Max), individually or in
combination on growth indicators (plant height, number of
leaves, leaf area, number of branches and leaf content of
carbohydrate) and fruit quality (fruit length, fruit weight) in
eggplants.

Materials and Methods

The field experiment was carried out to grow eggplant during the
2023 agricultural season brought from local nursery in Baghdad
governorate in one of the greenhouses at the research station
affiliated with the Faculty of Agriculture - University of Kufa.
Agricultural operations were carried out by preparing the soil by
plowing and smoothing. The field land was divided into three
sectors, each sector containing 9 treatments (experimental unit)
and each treatment containing 3 plants, the distance between
one plant and another was 50 cm, with a total number of plants
of 81 plants. Planting was done on a row, as the distance
between the rows 100 cm and therefore the area of the
experimental unit was 0.5 m?

2

Seedlings were planted in the field on 6/24/2023, in a
factorial RCBD experiment of two factors and three replicates. The
first factor was spraying with amino acids (Tecamin Max, Spanish
company) at three concentrations (0, 1.5 and 2 mL L* according
the company recommendations, while the second factor was
spraying with three concentrations (0, 25 and 50 mL L?) of
vermicompost which was obtained from the Uruk Organic
Fertilizer Company, Iraq (Tablel). Both experimental factors were
sprayed four times with a 20 days interval for each corresponding
concentration. The first spraying of vermicompost was applied on
7/30/2023, while the first spray of Tecamin Max was given 15 days
later on 8/1/2023 and experimental data were recorded for
growth indicators, including plant height (cm), number of leaves
(leaf plant ), leaf area (dm? plant™), number of branches (plant
branch?) and yield data for fruit length (cm) and fruit weight (cm).
The carbohydrate content in plant leaves (mg 100 g?) was also
estimated (7). The accumulative total yield (Kg m?) was also
estimated for 5 harvests.

Table 1. Some physical and chemical characteristics of the vermicompost
used in the study

Property/content Value Property/ Value
EC 1.1 *K20 % 0.394
pH 7.66 Ilt/Clmeg 15.5
0.M% 32.77 Moisture % 25
0.C% 20 Fe 36-50 ppm
N % 1.69 Zn 27-40 ppm
C/N 15-25 Mn 15-25 ppm
*P205 % 0.0103 Cu 5-90 ppm

« K20 = Potassium oxide, P205 = Phosphorus pentoxide
Statistical analysis

All experimental data were subjected to analysis of variance
(ANOVA) using the GenStat package 2009 (12th edition) version
12.1.0.3278 (www.vsni.co.uk) (12). Means were compared for the
least significant difference (LSD) with multiple comparisons
using Duncan’s multiple range test at 95% confidence (P < 0.05).

Results and Discussion

The results of Table 2 have shown that the experimental factors
showed a significant effect (p < 0.05) on plant height, number of
leaves and number of branches. It was noted that vermicompost
spray at a concentration of 50 ml L* had a significantly superior
effect compared with the lower concentration of vermicompost
spray of 25 mL L*and the control; and recorded a higher rate of
plant height, number of leaves and number of branches of
vermicompost spray at a concentration of 50mL, with a
significant  difference  when compared with the lower
concentration of vermicompost of 25 mL L*, which also recorded
significantly higher rates than the untreated control. On the other
hand, for spraying with amino acids, it was noted that the two
concentrations (1.5 and 2 mL L) showed no significant
difference on growth indicators, but at the same time recorded
significantly higher values for the indicators under study
compared to the untreated control. As for the combination
between the two factors, the treatment of 50 mL L* of
vermicompost and 2 mL L* of amino acids resulted in the highest
average number of leaves (136 leaf plant?) and number of
branches (8.00 branch plant?), while there is no significant
difference between the two factorsin plant height.
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Table 2. Effect of Tecamin Max and vermicompost on plant height (cm), leaves number (leaf plant™) and branches number (fruit plant?) of eggplant plant

Vermicompost

Tecamin Max (mL L)

0 1.5 2 Vermi. Average
0 44.33 52.67 50.33 49.11
25 52.33 54.00 55.00 53.77
50 58.00 61.00 64.00 61.00
Teca. Max average 51.55 55.89 56.44
XLSD (P<0.05) Tec. Max=2.38 Vermi. =2.38 interaction=N.S.
Leaves number (leaf plant?)
Vermicompost Tecamin Max (mL L)
0 1.5 2 Vermi. Average
0 110.7 107.3 99.3 105.7
25 120.3 123.0 134.0 125.7
50 124.7 128.7 136.0 129.8
Teca. Max average 118.5 119.6 123.1
LSD (P<0.05) Tec. Max=3.02 Vermi. =3.02 interaction=8.42
branches number ( branch plant?)
Vermicompost Tecamin Max (mL L)
0 1.5 2 Vermi. Average
0 4.33 4.67 6.00 5.00
25 5.67 6.33 6.67 6.22
50 7.00 7.00 8.00 7.33
Teca. Max average 5.66 6.00 6.89
LSD (P<0.05) Tec. Max=0.73 Vermi.=0.73 Interaction=1.12

The effect of experimental factors on fruit length, fruit
weight and carbohydrate content of leaves was also observed
(Table 3) and it was noted that 25 and 50 mL L* of foliar spray of
vermicompost led to a significant increase in these indicators
compared to the untreated control. Higher rates of fruit length,
fruit weight and carbohydrate content of leaves were recorded in
the Tecamin Max amino acid treatment, showing significant
differences compared with the control treatment, regardless of
the concentration used (Table 3). The results of the same table
also indicated that the highest values of the studied indicators
were recorded at the 50 mL L? vermicompost spray in
combination with 2 mL. L of Tecamin Max, which recorded
13.55 cm fruit length, 260 g fruit weight and 7.10 mg 100g™ total
chlorophyll content, showed a significant difference from all the
other treatments.

The highest percentage increase in yield (kg/m?) was
recorded in the combination treatment of 50 mL L*
vermicompost spray with 2 mL L of Tecamin Max, which

recorded fruit yield increase of more than 160% compared to the
the control, with a significant difference from all the other
treatments (Fig. 1). The other treatments recorded yield increase
that ranged from 120%, in the two combination treatments of 25
or 50 mL L* vermicompost sprays with 1.5 mL L Tecamin Max,
which had no significant difference between them, to 20%, in the
25 mL L vermicompost treatment.

The positive effect resulting from the treatment with
amino acids is mostly due to the important physiological role in
being vital growth stimulants with positive effects on plant
growth and yield and reduces the effects and damages resulting
from environmental stresses (13). Amino acids are also a
nitrogen source for building proteins and enzymes and providing
energy that enhances vegetative and root growth (14). Thus,
plant growth indicators increase, especially plant height, number
of leaves and number of branches. Amino acids also play an
important role in the plant metabolism to improve the increased
yield and crop quality, as well as increase the plant’s tolerance to

Table 3. Effect of Tecamin Max and vermicompost on fruit length (cm), fruit weight (g) and the carbohydrate content of the leaves (mg 100gm™) of eggplant plant

Fruit length (cm)

Vermicompost

Tecamin Max (mL L?)

(mLL?) 0 1.5 2 Vermi. Average
0 7.02 9.04 8.97 8.34
25 10.12 9.92 12.83 10.95
50 10.12 11.14 13.55 11.60
Teca. Max average 9.08 10.03 11.78
LSD (P<0.05) Tec. Max=0.90 Vermi.=0.90 Interaction=1.56
Fruit weight (g)
Vermicompost Tecamin Max (mL L)
(mLL?) 0 1.5 2 Vermi. Average
0 166 204 199 189.66
25 186 215 256 219.00
50 206 218 260 228.00
Teca. Max average 186.00 212.33 238.33
LSD (P<0.05) Tec. Max=19 Vermi.=19 Interaction=26.1
The Carbohydrate content of the leaves (mg 100gm-)
Vermicompost Tecamin Max (mL L)
(mLL?) 0 1.5 2 Vermi. Average
0 3.77de 4.07de 4.70cd 4.18
25 3.98de 4.56¢d 5.00cd 451
50 5.05bc 5.64b 7.10a 5.93
Teca. Max average 4.26 4.75 5.60
LSD (P<0.05) Tec. Max=0.34 Vermi.=0.34 Interaction=0.62
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Fig. 1. Total yield increase over the control for the accumulative total yield
(Kg m?) estimated for 5 harvests.

abiotic stress and recovery from it. They also acilitate nutrient
absorption and transport mechanism (15). This was generally
reflected in an increase in the length and weight of the fruits and
the carbohydrate content of the leaves. This is consistent with
the results of spraying a mixture of amino acids on sweet pepper
plants, which has a role in increasing the efficiency of
photosynthesis and thus giving the best vegetative growth (16). It
is also consistent with Manusheva et al., who noted that spraying
the nutrient solution Tecamin Max on pepper plants at a
concentration of 2 L h led to a significant increase in the dry
matter characteristics of the fruit, fruit weight, total yield per unit
area, yield and decreased the period for first fruit formation on
the plant (17). In the same manner, the results of another study
showed the efficiency of seaweed extract foliar spray led to a
significant improvement in the growth and yield of treated
tomatoes, Solanum lycopersicum (18).

Similar positive effects were recorded in this study with
the spraying of organic fertilizer (vermicompost). Such effects are
often attributed to the various components present in the
organic fertilizer that are important in promoting plant growth,
including vegetative growth indicators. Foliar organic fertilizers
contain nutrients such as nitrogen, phosphorus, potassium and
some microelements necessary for the synthesis of aminoacids,
nuclear acids and enzymes. These components are important in
increasing the vegetative growth and the formation of the
chlorophyll molecule, which is necessary for photosynthesis,
which in turn increases the number of other synthetic processes
and increases plant growth rates (19). This is also reflected in
increased yield indicators and carbohydrate content of the
leaves. Similar results were obtained by Yildirim  when he
studied the effect of adding different concentrations of humic
acid of 0, 10 and 20 mL L sprayed on the leaves and added to
the soil on the growth and resulted in the increase fresh and dry
weight of the shoots, plant height, number of fruits, fruit
diameter and fruit weight and obtained the maximum
percentage of total yield (20). The results of the study are also
consistent with the results of Hashem and Al-Hadrawi on the
snake cucumber, that spraying of liquid organic fertilizers with
humic acids had a significant effect in improving all vegetative
indicators and chemical characteristics (21).

Conclusion

The findings revealed that foliar spray of vermicompost and/or
amino acids applications were effective in increasing eggplant
growth and yield parameters under study. This study revealed
that the best results obtained by using a higher concentration of
application of foliar spray of vermicompost and/or Tecamin Max
compared to lower concentration. The combination treatments
of vermicompost and commercial Tecamin Max amino acids had
always positive effects and resulted in higher values than any
other individual treatment. In addition, the use of organic matter
is one of the factors of sustainable development, as it is
environmentally friendly and does not harm the person spraying.
Also, the use of amino acids enables the plant to resist various
stress conditions.

This study provides enough evidence of the importance
of sustainable agriculture by using organic fertilizers and
preventing pollution from chemical fertilizers.
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