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Abstract 

The field experiment was conducted in the demonstration farm in Al-Mahnawiyah area-Al-Saddah 

district, affiliated to Babylon province, which is 20 km east of the province center during the fall season 

2024-2025. The study included two factors: the first is adding bio-fertilizer (mycorrhizal fungi and 

Bacillus bacteria) at levels (without adding, 5 g, 10 g) which is symbolized by (A0, A1, A2) 

respectively, and the second factor is adding organic fertilizers, including (Vermicompost, poultry 

waste, mushroom waste, and palm frond waste) at levels (10 tons. ha-1 for all types of fertilizers) which 

is symbolized by (B0, B1, B2, B3, B4) on the growth and productivity of cherry tomato plant. The 

experiment was conducted using the split plot system within the randomized complete block design 

(RCBD), where the land was divided into three terraces, each terrace was replicated and contained 15 

experimental units. Cultivation was conducted on both sides of the terrace and drip irrigation was used. 

The averages of the treatments were analyzed using the least significant difference (L.S.D) test at a 

probability level of 0.05. The results showed that the biofertilization with mycorrhizal fungi (A1) had 

the highest significant increase in chlorophyll, which reached 51.86 Spad, the highest average stem 

diameter of 15.623 mm, the highest percentage of dry matter of the vegetative group of 24.61%, the 

highest percentage of nitrogen, phosphorus and potassium elements of 3.772%, 0.5246%, 1.5419% 

respectively, and the highest yield per plant, which reached. 

The treatment with Bacillus bacteria (A2) recorded the highest average leaf area of 3229 cm.plant-1. 

The results showed a significantly excelled in organic fertilization treatments, where the treatment with 

palm frond waste (B4) was excelled in giving the highest rate of chlorophyll 51.67 Spad and the 

percentage of dry matter in the vegetative group 24.50%. The treatment with poultry waste (B2) gave 

the highest rate of stem diameter 15.188 mm and leaf area as it reached 2781.7 cm. plant-1 and the 

percentage of N element 3.648%. The treatment with vermicompost (B1) was excelled in the 

percentage of phosphorus element 0.4983% and the highest yield per plant. The results of the 

interaction between the factors indicated a significantly excelled, as treatment A1B2 achieved the 

highest rate of stem diameter 16.313 mm, percentage of dry matter of the vegetative group 27.14%, leaf 

area 3918.1 cm.plant-1, nitrogen percentage 4.237% and the highest yield per plant. Treatment A2B4 

achieved the highest rate of chlorophyll content of leaves, reaching 52.62 Spad, and treatments A1B1 

and A1B4 recorded the highest percentage of phosphorus 0.5907%. 

 
Keywords: Biofertilizers, organic fertilization, cherry tomato, greenhouses 

 

Introduction 

The Solanaceae family includes many important vegetable crops, among the most important 

crops is the tomato, including cherry tomato (Solanum lycopersicum var. cerasiforme,) 

which is considered a type of small-sized tomato fruit. Cherry tomato is important for its 

nutritional content, as it contains vitamins A, B and C. Its consumption is also beneficial for 

human health because it contains plant chemicals such as lycopene, beta-carotene, fulvic 

acid, fructose, and many essential nutrients such as: phosphorus, potassium, magnesium and 

calcium [1]. It is considered an important source of antioxidant compounds, such as 

polyphenols and carotenoids [2], which work to prevent cancer and cardiovascular diseases 

resulting from oxidative stress [3]. Its size ranges from the thumb to the size of a golf ball, and 

its size is important to a number of consumers. The smaller fruits, 1.25-1.87 cm3, are used in 

salads and are eaten in their entire size, with preference over the large-sized varieties whose 

fruits need to be cut before eating, which reduces the levels of vitamin C, which is 
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susceptible to oxidation when the fruits are cut, while the 

uncut fruits will retain the same amount of this vitamin 

without oxidation, which increases the chance of benefiting 

from it directly without losing it, and its fruits are not 

exposed to blossom end rot [4]. This encourages its 

cultivation in the central, southern and desert regions of 

Iraq.Cherry tomato is characterized by high productivity and 

quality, and enjoys excellent consumer acceptance due to its 

high sweetness and distinctive taste that many prefer over 

regular tomatoes [5]. The importance of environmentally 

friendly biofertilizers has increased to improve the 

performance of plant crops within the sustainable 

agriculture system, as mycorrhizal fungi shorten the 

vegetative growth period of tomato plants and thus lead to 

early maturity of flowers and fruits [6]. In addition, there are 

studies that confirm that the interaction of tomato plants 

with AMF increases the quality of nutrients by increasing 

the content of citric acid, carotenoids, some amino acids and 

the antioxidant capacity of fruits [7, 8]. Organic fertilizer is a 

product of plant, animal or industrial-agricultural origin that 

when added to the soil improves soil fertility and increases 

crop productivity and product quality [9]. Studies on 

tomatoes have shown that antioxidants, flavonoids, sugars 

and vitamin C are higher in organically grown fruits 

compared to conventionally grown fruits [10, 11, 12]. A study 

showed that a 15.66% higher yield was obtained when using 

organic fertilizers compared to chemical fertilizers, which 

increased the tomato yield by 28.9%, the highest yield. All 

applications showed an increase in soil CO2 production; the 

highest CO2 production was determined in the last harvest 

period and after fertilizer application, tomato yield increased 

and soil biological properties improved [13]. Another study 

showed that when using organic fertilizers, the highest yield 

and mineral content in fruits were achieved at a dose of 35 

ml for tomato plants. At these doses, tomato fruit weights 

increased by 137%, compared to the control treatment [14]. 

 

Materials and Methods 

The field experiment was conducted during the agricultural 

season. 2024-2025 in Al-Mahnawiyah area, Al-Saddah 

district, which is located 20 km east of the center of Hillah 

city (Babylon Province) for the purpose of studying the 

effect of biofertilizers and organic fertilizers on the growth 

and yield of cherry tomato. The field soil designated for 

implementing the experiment was prepared by cleaning it 

from the remains of the previous crop and carrying out the 

pasteurization process. After that, it was plowed, smoothed 

and leveled in a homogeneous manner. The land was 

divided into three terraces so that each replicate includes 15 

experimental units. The replicate contains a terrace with a 

width of 1 m and a length of 1.5 m and a distance of 1 m 

between the terrace and the other and a distance of 70 cm 

between one experimental unit and another that acts as an 

insulator to prevent mixing between treatments and between 

one plant and another 50 cm. After that, the drip irrigation 

system was installed. The seeds were planted on 9/14/2024 

in cork plates filled with peat moss and perlite for the 

purpose of producing seedlings. After 35 days, they were 

transferred to the plastic house and planted on 10/18/2024. 

The experiment was conducted using a randomized 

complete block design (RCBD). The experiment included 

the use of two factors: The first factor: symbolized by the 

symbol A and includes biofertilizers that represent three 

types of biofertilizer 

A0 represents control treatment 

A1 Mycorrhizal fungi at a concentration of 5 g/plant 

A2 Bacillus bacteria at a concentration of 10 g/plant 

The biofertilizers were prepared by the Agricultural 

Research Department / Biotechnology Center / Ministry of 

Science and Technology and added when planting the 

seedlings 

The second factor: Using organic fertilizers includes 5 types 

of organic fertilizers and includes (Vermicompost B1, 

poultry waste B2, mushroom waste B3, palm frond waste 

B4 and B0 represents control treatment) The amount of 

addition for all organic fertilizers is 10 tons/ha .The organic 

fertilizers were added before planting the seedlings. The 

experiment was conducted as a factorial experiment (5*3) 

using randomized complete blocks (RCBD) according to the 

split-plot system with three replicates. Biofertilization was 

distributed on the main plot and organic fertilizers on the 

sub-plot. The averages of the treatments were analyzed 

using the least significant difference (L.S.D) test at a 

probability level of 0.05, and the statistical program Genstat 

V.12 was used to analyze the experimental data [14]. 

5 plants were selected from each experimental unit for the 

purpose of conducting measurements (measuring the leaf 

chlorophyll content (SPAD), stem diameter, leaf area 

(cm².plant-1), percentage of dry matter of the vegetative 

group, and percentage of nitrogen, phosphorus, potassium in 

the leaves, and yield of one plant. 

 
Table 1: Physical and chemical traits of the field soil before planting 

 

Traits Standard unit Values 

Electrical Conductivity (EC) 3 m/ds 3.4 

pH --- 7.8 

Organic Matter g. kg-1 0.56 

Available Nitrogen mg. kg-1 20 

Available Phosphorus mg. kg-1 8.6 

Available Potassium g. cm3 152.6 

Bulk Density Standard unit 1.3 

Soil Texture silty-clay-loam 
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 Table 2: Properties and components of organic fertilizers used in the experiment 
 

Traits units Poultry waste Vermicompost Palm fronds Mushroom bed 

pH - 6.6 6.8 7.04 7.3 

Organic carbon % 14.9 10.16 43.70 335 

Nitrogen % 2.23 3.498 2.30 25.0 

C:N - 6.7 8.1 19.00 13.4 

Phosphorus % 0.83 1.73 0.650 12.3 

Potassium % 2.35 2.23 2.80 230.5 

Calcium % 1.42  2.93  

Magnesium % 0.58  0.850  

 

Results and Discussion 
The results in Table (3) indicated that the addition of 
biofertilizers significantly affected the vegetative growth 
traits, where the treatment with mycorrhizal fungi excelled 
on the leaf chlorophyll content traits 51.86 Spad, the highest 
rate of stem diameter 15.623 mm and the highest percentage 
of dry matter of the vegetative group 24.61%, while control 
treatment recorded the lowest rate for the above traits and 
reached 45.78, 14.142, 20.51 respectively.As for the 
treatment with Bacillus bacteria, it gave the highest rate of 
leaf area reaching 3229.3 cm. plant-1, while control 
treatment A0 recorded the lowest rate of area 1048.9 cm. 
plant-1.It is clear from the same table that the treatment with 
organic fertilizers had a significant effect on the vegetative 
growth traits, as the treatment with palm frond wastes was 
excelled in giving the highest rate of chlorophyll 51.67 Spad 
and the percentage of dry matter of the vegetative group 
24.50%, while control treatment recorded 47.45 Spad, 
21.18%. respectively.As for the treatment with poultry 
waste, it gave the highest rate of stem diameter 15.188 mm 
and leaf area, which reached 2781.7 cm.plant-1, while 
control treatment recorded 14.041 mm, 1733.7 cm.plant-1. 
As for the interaction treatment, treatment A1B2 recorded 
the highest rate of stem diameter 16.313 mm, percentage of 
dry matter of the vegetative group 27.14% and leaf area 
3918.1 cm.plant-1 While the control recorded 12.727 mm, 
16.63%, 993.1 cm.plant-1 respectively.Treatment A2B4 
achieved the highest rate of chlorophyll content of leaves 
and reached 52.62 Spad while the control recorded 39.94 
Spad. 
 
Results 
The results in Table 4 showed that the mycorrhizal 
treatment was significantly excelled in qualitative traits and 
gave the highest rate of nitrogen, phosphorus and potassium 
in the leaves 3.772%, 0.524% and 1.5419% respectively and 
the highest percentage of vitamin C, which reached 22.18 
while control treatment was 2.709, 0.3522, 1.0535, 10.35 
respectively.The same table shows that when treated with 
organic fertilizers, there was a significantly excelled in the 
qualitative traits of the plant, as treatment B2 gave the 
highest percentage of the N element 3.648% while control 
treatment recorded 2.831%.The (Vermicompost) treatment 
B1 was excelled in the highest percentage of the phosphorus 
element 0.4983% while the control was 0.3733%.Treatment 
B4 recorded the highest value of vitamin C, which reached 
17.54, while the control reached 15.04.As for the interaction 
between the studied factors, it achieved a significantly 
excelled, as treatment A1B0 achieved the highest percentage 
of potassium, which reached 1.7267%, while the control 
reached 1.0407%.Treatments A1B1 and A1B4 excelled by 
recording the highest percentage of phosphorus, 0.5907%, 
while the control was 0.2347%. Treatment A1B4 also 
recorded the highest value of vitamin C, which reached 

23.63, while the control recorded 8.83.Treatment A1B2 
recorded the highest percentage of nitrogen, 4.237%, while 
the control recorded 2.430%. 
 
Discussion 
The increase in vegetative growth indicators and qualitative 
traits of cherry tomato plant when treated with mycorrhizal 
fungi played a role in improving the efficiency of nutrient 
absorption by regulating the hormonal balance in the plant, 
where it is characterized by the production of plant 
hormones (indole acetic acid, cytokinins and gibberellins) 
that stimulate growth, which it secretes in the rhizosphere 
and is transferred to the plant tissues through the symbiotic 
relationship with mycorrhizal fungi and works to increase 
the growth and yield of plants inoculated with it, and 
encourages the production of antioxidant plant hormones 
when the plant is exposed to various environmental stresses. 
It has a noticeable effect on plant growth as it can stimulate 
plant growth by increasing the availability of nutrients, 
supplying the plant with water, tolerating various 
environmental stresses and resisting diseases that affect the 
plant, as a result, the addition of mycorrhizal fungi has 
achieved success in increasing the growth of the root 
system, the vegetative system and the yield of various crops 
due to the high affinity between the roots of these crops and 
mycorrhizal fungi. This is consistent with the study [15, 16, 

17].-As for Bacillus bacteria, it gave the highest value for the 
total leaf area of the plant because it is considered the 
bacteria that enhances plant growth, as this type of bacteria 
B. subtilis affects the mineralization of organic phosphate 
and the dissolution of inorganic phosphate and its ability to 
produce 6.48 μg ml-1 of plant growth hormone IAA, which 
is consistent with the study [18]. 
The effect of organic fertilizer: The reason for the increase 
in the content of chlorophyll in the leaves and the increase 
in the percentage of dry matter and the increase in the 
percentage of vitamin C when adding palm frond fertilizer is 
attributed to the fact that they are materials that enhance soil 
fertility effectively. Naturally decomposed materials act as a 
rich fertilizer. These fertilizers contain percentages of 
important nutrients, as indicated by the researcher [19] and 
[22]. It was found that the percentage of P element increased 
when treated with vermicompost. This is due to the fact that 
earthworms secrete organic fertilizer rich in major and 
minor nutrients essential for plant nutrition and growth, as 
well as containing bacteria and fungi that dissolve 
phosphorus compounds, fix nitrogen, and secrete growth 
hormones. This is consistent with the study [20]. When 
treated with poultry waste, an increase in the diameter of the 
stem and the total leaf area of the plant was observed, as 
well as an increase in the percentage of the N element and 
an increase in the yield of a single plant because it works to 
develop the soil in its physical state by improving the 
structure of the soil particles, thus, the number of groups of 
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beneficial heterogeneous bacteria in the soil increases by 
adding poultry waste, as these bacteria grow with the 
availability of organic materials, and they also contain 
almost all the essential nutrients for the plant: 65.5% 

nitrogen, 83.5% potassium, and 68.5% phosphorus. It also 
contains calcium, magnesium, copper, iron, manganese, 
sulfur, boron, molybdenum, cobalt, and zinc, which is what 
they reported [21] in their study. 

 

Table 3: Effect of biofertilizers and organic fertilizers on the growth and yield of cherry tomato 
 

Bio fertilization Chlorophyll Stem diameter % dry matter Leaf area 

Control 45.78 14.142 20.51 1048.9 

A1 51.86 15.623 24.61 2978 

A2 51.22 14.681 24.26 3229.3 

LSD0.05 0.990 0.5888 0.628 100.86 

Organic fertilization     

control 47.45 14.041 21.18 1733.7 

B1 49.19 14.902 22.32 2778.7 

B2 49.63 15.188 24.01 2781.7 

B3 50.17 14.942 22.99 2327.3 

B4 51.67 15.004 24.50 2472.4 

LSD0.05 0.905 0.4394 0.949 60.30 

 interaction A*B 

A0B0 39.94 12.727 16.63 993.1 

A0B1 44.11 14.110 17.58 1092.1 

A0B2 46.45 14.683 21.73 1020.6 

A0B3 48.21 14.753 21.55 1102.1 

A0B4 50.19 14.437 25.04 1036.7 

A1B0 51.48 15.433 22.63 1519.3 

A1B1 52.40 15.687 24.71 3512.2 

A1B2 52.18 16.313 27.14 3918.1 

A1B3 51.05 15.317 23.78 2834.8 

A1B4 52.19 15.367 24.80 3105.8 

A2B0 50.93 13.963 26.17 2688.6 

A2B1 51.07 14.910 24.67 3731.8 

A2B2 50.26 14.567 23.18 3406.3 

A2B3 51.23 14.757 23.63 3044.9 

A2B4 52.62 15.210 23.65 3274.7 

LSD0.05 1.575 0.8099 1.533 121.66 

 
Table 4: Effect of biofertilizers and organic fertilizers on the 

growth and yield of cherry tomato 
 

Biofertilizers Nitrogen Phosphorus Potassium Vitamin C 

Control 2.709 0.3522 1.0535 10.35 

A1 3.772 0.5246 1.5419 22.18 

A2 3.265 0.4045 1.3591 16.63 

LSD0.05 0.2138 0.01560 0.02621 0.948 

Organic fertilization     

control 2.831 0.3733 1.4033 15.04 

B1 3.416 0.4983 1.3303 16.34 

B2 3.648 0.4391 1.2989 17.22 

B3 3.244 0.3897 1.2867 15.79 

B4 3.106 0.4351 1.2716 17.54 

LSD0.05 0.1352 0.01158 0.02489 0.721 

interaction     

A0B0 2.430 0.2347 1.0407 8.83 

A0B1 2.887 0.4527 0.9410 10.10 

A0B2 3.043 0.4367 1.0250 10.67 

A0B3 2.573 0.2737 1.0850 10.10 

A0B4 2.613 0.3633 1.1757 12.07 

A1B0 3.407 0.5377 1.7267 20.93 

A1B1 3.907 0.5907 1.7213 21.50 

A1B2 4.237 0.4467 1.7057 23.37 

A1B3 3.827 0.4573 1.3527 21.47 

A1B4 3.438 0.5907 1.2033 23.63 

A2B0 2.657 0.3477 1.4427 15.37 

A2B1 3.453 0.4517 1.3278 17.43 

A2B2 3.663 0.4340 1.1660 17.63 

A2B3 3.333 0.4380 1.4223 15.80 

A2B4 3.220 0.3513 1.4357 16.93 

LSD0.05 0.2657 0.02138 0.04294 1.320 

Conclusion 

We conclude from this study that the treatment of 

interaction of mycorrhizae with poultry waste achieved the 

highest plant yield, and the treatment of Bacillus bacteria 

with palm frond waste and mycorrhizae with poultry waste 

achieved the highest vegetative traits, and the treatment of 

mycorrhizae with vermicompost achieved the highest 

percentage of qualitative traits. 
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