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Abstract: In the fields of a farmer in Kirkuk governorate for the 2023-2024 growing season to
study the effect of three spray concentrations of Agro leaf nutrient solution (Agro leaf). (50, 25
and O ppm) on total vegetative growth for three periods during the growing season after the
appearance of 4-5 true leaves for the first spray and 15 days apart for the second and third
sprays, respectively. The results showed that Agro leaf neutraliser had a significant effect on the
vegetative growth of the plant as all concentrations of the neutraliser at the first and second
sprays outperformed the control treatment significantly in leaf length, leaf width, number of
leaves, floral branches and plant height (39, 22.2 and 16.73). (53), (22.2), (16.73), (5.26) and
(29.03) respectively for the first spray, (43.4), (39.96), (11.96), (5.03) and (50.63) respectively for
the second spray, (39.4), (33.83), (43.96), (17.96) and (88. 3) respectively for the third spray,
and it is observed that by re-spraying, the production rates of the plant are increased, which
confirms the positive role of the nutrient on the different plant qualities.
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INTRODUCTION

The tomato plant is one of the important agricultural crops in various parts of the world, and is
considered one of the vegetables with high nutritional value and wide popularity in the world
cuisine The origin of the tomato goes back to South America (14), where it was discovered in
the Andean region in the centuries BC and the tomato was initially known as ‘golden berry’
because of its yellow colour in some types (8), then spread to the rest of the world after the
discovery of the American continent in the fifteenth century, the tomato is characterised as a
herbaceous plant with a relatively short life, usually growing in warm and sunny environments,
Tomatoes are grown all over the world either in the ground or in greenhouses, and it is
considered a plant that requires special care (16) (7), such as regular watering and fertilization,
and needs moderate temperatures for good growth, its shapes and colours vary, as they can be
red, yellow, green or even purple, and there are many varieties that vary in size and shape,
ranging from small ‘cherry’ tomatoes to large tomatoes that are used in the preparation of
sauces and juices (21). Tomatoes are a rich source of vitamins and minerals such as vitamin C,
potassium, magnesium, carbohydrates, small amounts of vitamins A, B, iron, phosphorus and
calcium salts (22), In addition to antioxidants such as lycopene, which promote heart health
and strengthen immunity, tomatoes generally contain medically important antioxidants and are
a good source of lycopene. Tomatoes are also used in many dishes such as salads, juices, sauces,
and appetisers, making them an essential part of the daily diet in most cultures (17)(9 ).

Fertilising the tomato plant with nutrients is one of the key factors that greatly affect its
growth and production, the tomato plant needs a careful balance of nutrients to ensure a good
and high-quality crop. Fertilisation includes providing essential elements such as nitrogen (N),
phosphorus (P) and potassium (K) (23), as well as secondary elements such as calcium,
magnesium and sulphur, and trace elements such as iron, zinc and manganese (15),
Fertilisation must be regular and balanced, as the tomato plant requires continuous nutrition
throughout its growth period, and organic fertilisers such as animal manure and compost are
used, in addition to mineral fertilisers that contain the main elements, fertilisers can be applied
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in the form of frequent batches or through drip irrigation to improve nutrient absorption, and
fertilisation at the flowering and nodal stage is an important step that affects the quantity and
quality of fruits (26), When nutrients are used correctly, it is possible to improve the
productivity of the tomato plant and ensure high quality fruits rich in nutrients that are
important for human health (3) and due to the exposure of Iraqi soils to washing,
sedimentation and stabilisation processes Especially in the stages of availability of high amounts
of nutrients to secure the needs of the plant, the importance of adding fertiliser by spraying on
the vegetative part has recently emerged (6), (19), (18) (2) (20)( 12).

(25) reported an increase in the number of flowers and the percentage of fruit nodes
when tomato plants were treated with iron, and an increase in the concentration of calcium
and magnesium in leaves compared to fruits was obtained while the concentration of
phosphorus in fruits exceeded that in leaves. The concentration of calcium and magnesium in
the leaf increases while the concentration of phosphorus decreases as the leaf ages when
magnesium and calcium are added at levels (0 and 26. 5) (13).

Micronutrients play an important role in plant life, as they perform many important
functions because they are the driving forces for all vital activities carried out by the plant, and
this will certainly be reflected in the intensity of vegetative growth (4), and increased plant
growth was obtained by increasing the number of branches and dry weight of the vegetative
group and the content of leaves of total chlorophyll in addition to increasing the plant yield as
a result of the use of potassium sulfate fertiliser on the tomato plant (1).

MATERIALS AND METHODS

The study was conducted in Kirkuk governorate for the agricultural season 2023-2024
as a factorial experiment within a cross-sectional design (C.R.B.D.) with three replications and
each replication is a plastic tunnel in the fields of a farmer to study the effect of spray periods
with different concentrations of Agro leaf nutrient solution on tomato plant growth, the soil
was ploughed with two orthogonal ploughs and the field was planned and threshed and then
planted on 1-11-2023, three concentrations were used in the experiment Five random plants
were taken to study the vegetative growth traits (plant height, leaf length, leaf width, leaf width,
number of leaves and floral branches), the results were analysed and the means were compared
using the least significant difference (LSD) test at the 0.05 level (10).

RESULTS

The results presented in Table (1) indicated that there was significant superiority in
all traits as a result of using the 50 ppm concentration of Agro leaf neutralising solution as it
gave the highest average in leaf length, leaf width, number of leaves, floral branches and plant
height of (39.53), (22.2), (16.73), (5.26) and (29.03) respectively for the first spray. (53), (22.2),
(16.73), (5.26) and (29.03) respectively for the first spray, while the control treatment gave the
lowest values of (25.6), (14.03), (11.06), (3.73) and (17.73) respectively.

Table (1) Effect of Agro leaf nutrient solution concentrations on the studied traits at the first
spray.

Concentration | Leaf length Leaf width Number of | Flower Plant height
leaves branches

0 25.6 14.03 11.06 3.73 17.73

25 27.63 16.7 12.73 4.16 20.6
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50 39.53 222 16.73 5.26 29.03

LS.D 13.34 6.5 4.2 2.29 7.86

The results of table (2) showed significant superiority in all studied traits as a result of using
50 ppm concentration of Agro leaf neutralising solution as it gave the highest average leaf
length, leaf width, number of leaves, floral branches and plant height of (43.4), (39.96), (11.96),
(5.03) and (50.63) respectively. (4), (39.96), (11.96), (5.03) and (50.63) respectively for the
second spray, while the control treatment gave the lowest average of (28.43), (24.83), (8.7),
(2.83) and (28.96) respectively.

Table (2) Effect of Agro leaf nutrient solution concentrations on the studied traits at the second
spray.

Concentration | Leaf length | Leaf width Number  of | Flower Plant height
leaves branches

0 28.43 24.83 8.7 2.83 28.96

25 35.3 30.96 8.93 3.5 354

50 43.4 39.96 11.96 5.03 50.63

LS.D 13.22 15.88 3.22 2.07 12.16

Table (3) showed significant superiority in all studied traits as a result of using 50 ppm
concentration of Agro leaf neutral solution as it gave the highest average leaf length, leaf width,
number of leaves, flowering branches and plant height of (39.4), (33.83), (43.96), (17.96) and
(88.3) respectively for the third spray, while the control treatment gave the lowest average of

(34.73), (28.5), (42.73), (15.2) and (64.96) respectively.

Table (3) Effect of Agro leaf nutrient solution concentrations on the studied traits at the third
spray

Concentration | Leaf length | Leaf width Number of | Flower Plant height
leaves branches

0 34.73 28.5 42.73 15.2 64.96

25 36.3 32.73 37.93 12.96 77.73

50 39.4 33.83 43.96 17.96 88.3

L.S.D 13.5 12.9 14.3 6.7 16.9

DISCUSSION

The reason for the increase in the rate of growth characteristics when sprayed with the
nutrient solution (Agro leaf) on the tomato plant is due to the effects of this solution on
providing the essential nutrients that the plant needs during its various stages of growth,
including the microelements present in the solution, especially the element zinc in the
formation of the amino acid tryptophan (Tryptophan), which is important in the formation of
(Indol Acetic Acid) IAA, which affects the increase in cell division (27), Agro leaf is a foliar
fertiliser that contains a mixture of macro and micro elements that contribute to improving
plant health and productivity. If the plant is sprayed correctly and at the right time,
improvements can be seen in many growth traits such as size, leaf density, root health (24),
increased flowering, and increased cell division, increased flowering and nodes Most Agro leaf
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solutions contain a high content of nitrogen (N), an essential nutrient that supports the
vegetative growth of the plant. Nitrogen stimulates the formation of leaves and stems, which
helps the plant to absorb more light and energy through photosynthesis and this contributes to
faster and better plant growth, thus increasing the amount of plant biomass (11).

Spraying with the nutrient solution and when to add it greatly enhances the growth
characteristics of tomato plants by providing essential nutrients at the right time and in the
right concentrations, enhances vegetative growth, strengthens the roots, improves flowering and
knots and increases plant resistance to diseases and pests (29), all these factors contribute to
increasing productivity and crop quality, making spraying with this solution an effective strategy
in improving tomato plant production (5).

The nutrients (zinc, magnesium) in the nutrient solution have an important role as
magnesium enters the chlorophyll molecule, in addition to its effective role in activating many
enzymes, which increases the efficiency of photosynthesis and energy production (ATP)
important in the vital processes of the plant (30), in addition to entering the synthesis of
nucleic acids RNA and DNA necessary for cell division, which encourages the formation of leaf
buds and thus increases the number of leaves (3).

Increased tomato yield through nutrient solution spraying is the result of providing
essential nutrients needed by the plant directly through the leaves (31), the use of nutrient
solution such as Agro leaf enhances the plant's ability to grow healthier and more efficiently,
which reflects positively on its productivity and harvest (32), and when tomatoes are sprayed
with nutrient solution, key elements such as Nitrogen contributes to the growth of leaves and
stems (28), which enhances the plant's ability to photosynthesise is the primary process that
provides energy to the plant (33,34), thus optimising this process leads to increased overall
tomato production and increased leaf area helps improve light absorption, which enhances
energy production and increases yield. (11), (9), (18).
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