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Abstract 

Tomato is one of the most important crops in Basra, Iraq. However, tomato production is affected by the 

impact of climate change e.g., salinity increase and intense drought. Therefore, to ensure sustainable high 

production and to adapt to the impact of climate change, climate-smart agriculture is introduced. A pot 

experiment under greenhouse conditions was conducted at winter season in 2021 at the agricultural research 

station College of agriculture - Basrah university (Garmat Ali campus).This study aimed to test the effect 

of applying 3 different organic residuals (Palm trunk, Corn molasses and Plants residue(PR),Wheat straw( 

As compost on growth of tomato plant (Solanum esculentiumL.), (Fotoon) properties. The organic residuals 

were composted. The (PR)(PR) were collected and then cut into small pieces of a size of 3cm, then each of 

these residues was placed separately in concrete basins dimensions 3*6m (length*width) 1.5 mm high, lined 

with polyethylene to prevent the effect of salt, then it was moistened until saturation and then covered with 

plastic for the purpose of Encouraging reactions to speed up the decomposition process, and the waste was 

stirred every week for the purpose of moisture homogeneity)for 2 months and mixed with three soil types 

at different proportions (silty clay, clay loam and sandy loam). At the pot level tomato plant experiment in 

complete randomized block was installed with twelve treatments and 3 replicates each. The results showed 

that palm trunk residues gave a significant effect on plant height growth (39.88 cm) which standard 

deviation was (18.64), leaf number (9.41 leaf plant-1) as standard deviation was recorded 0.69, steam 

diameter (0.14cm) with the standard deviation (0.0006), fresh shoot weight (32.20 gm pot-1) its standard 
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deviation (27.64), dry shoot weight( 4.38 gm pot-1) with the standard deviation (0.66) N-concentration 

(18.21 gm kg-1) which standard deviation was (27.95), and P-concentration (3.51 mg Kg-1) in plant tissue 

attain as the standard deviation was (0.30) . Moreover, silty clay soil had a significant effect on growth 

properties of tomato plant height, leaves number, steam diameter, fresh shoot weight, dry shoot weight, N 

and P-concentration in plant tissue respectively. Same results of binary between palm trunk and apply level 

of 25% soil + 75% compost on plant height(45.77cm) leaves number (11.66 leaf plant-1) steam 

diameter(0.20 cm) fresh shoot weight (47.05 gm pot-1) dry shoot weight(5.49 gm pot-1) N and P-

concentration was attain values (22.16 g kg-1 and 4.85 mg kg-1), were recorded respectively. 

Keywords:  Pots, soil textures, Palm trunk Date-compost, Corn molasses, Tomato (Solanum esculentium 

L.)

1. INTRODUCTION 

Tomato crop (T.C), (Solanum esculentum L.) is 

one of the most important vegetable crops in 

the entire world, due to its high nutritional 

value, each 100gof the fruit contains 100 units 

of vitamin A, 0.06 mg of vitamin B1, 0.04 

mg/m of vitamin B2, 0.7 mg/m of vitamin B3 

and 10-26 mg of vitamin C with 13 mgm-1 

calcium, 27 mg phosphorus, 244 mgm-

1potassium and 0.5 mg/m, iron reading tomato 

in different environmental conditions has 

produced the selection of the best hybrid 

variety growing warm dry, with high quality 

and yield [1]. Given the importance of 

the(T.C)s, it is necessary to improve the 

cultivation of this crop in Iraq. Organic 

fertilizers consider as alternative to used 

organic fertilizers due to its characteristics and 

rolls on growth, yield and leaves plant contents 

of nutrient elements without any significant 

difference between organic and chemical 

fertilizers and have low content of nitrate with 

best quality properties compared with using 

chemical fertilizers [2]. 

Organic fertilizers (compost) are considered as 

the best soil life enhancers due to nutrient 

elements and organisms that can benefit and be 

useful to encourage plants for good growth [3]. 

Organic fertilizer extract contains several 

organic soluble components such as: sugars, 

proteins and organic acids that can contribute 

directly or non-directly on plant growth [4]. 

Different sources of organic fertilizers showed 

many properties in its efficiency and activity to 

provide nutrients to soil depend on methods of 

preparing, used, soil characteristics and plant 

varieties [5].Given that Iraq contains very large 

quantities of date palm waste, the amount 

amounted to approximately15.3 million [6]. 

The quantities of date palm waste are estimated 

seasonally in the world at about 4.5 million 

tons[7]. which are almost useless and that 

leaving them in the field or destroying them by 

traditional methods such as burning causes 

damages environment and raise pollution rates. 

In order to reduce this damage and turn it into 

benefits that generate returns that can be used. 

As an organic fertilizer after partially 

decomposing it and benefiting from it in 

improving soil properties and increasing Its 

content is organic matter. 

The organic matter of plant wastes compost is 

one of best nutrition system that can effect 

positively on physical, chemical and biological 

soil properties and plant growth [8]. However, 

this type of compost fertilizer supplies nutrients 

such as N, P and K as well as micronutrients to 

the soil[9], in addition to improved soil 

properties such as: increased holding irrigation 

water, decreased soil pH and E.C. Improving 

soil conditions to encourage crops increased 

growth and total yield, need to conduct new 

methods in nutrition and fertilizer when it 

adding at the right way and demanded by plants 
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[10], Because the soil in south of Iraq especially 

in Basrah was calcaoures soils , so its infertility 

and have a poor physical and chemical 

properties such as low organic matter content, 

higher pH and higher salinity content depend 

on drought and salinity in soil and water irrigate 

plants , its caused field or low growing plants 

due to decreased organic matter and available 

nutrient minerals in soil solution , and at the end 

its effect on growth and total yield[11]. 

Tomato plants are classified as moderately 

sensitive for salinity, that is, tolerant of salinity 

up to 2.5ds m-1 without production loss. An 

increase in salinity higher than this percentage 

negatively affects the growth of the yield of the 

tomato plant, as salinity is one of the factors. 

The main environmental determinant of plant 

growth and yield parade), because of its direct 

negative effects (toxicity and osmosis) on the 

plant, which leads to changes in the physical 

and biochemical processes in the plant that lead 

to reduced growth and plant yield and reduced 

construction process efficiency photosynthesis, 

respiration and element readiness [12]. It was 

found (Al-Yahyai.,2010)[13], that the growing 

tomato in irrigated sandy soils with salinity 

levels of 3 and 6 dsm-1. It gave the highest 

yield while the salinity level was 9 dsm-1 

reduce the number and weight of fruits. The 

effect of salinity on plant growth and yield 

depends on several factors, including varieties, 

weather conditions and cultivation method. 

Therefore, one of the ways to overcome the 

problem of salinity is to use salt-tolerant 

varieties. 

Organic matter has a role in improving the 

physical properties of soil related to 

permeability and porosity, movement of water 

and air in the soil, root spread and penetration, 

and soil moisture and heat retention, as for the 

role of organic matter in influencing the 

chemical properties of the soil, it revolves 

around increasing the cationic exchange 

capacity of the soil and its action as a chelating 

substance that limits the loss and deposition of 

nutrients[14]. 

The aim of this study was to select the 

appropriate kind of organic compost fertilizers 

made with agro-wastes and used as 

environmentally friend media with mixed with 

different type of soil on (TC) (Solanum 

esculentum L.) growth and yield and decreased 

negative effect of organic residuals on 

environment and used it in smart agriculture 

field under greenhouse conditions. 

2. Materials and Methods 

A pot experiment was conduct in the green 

house at College of Agriculture, University of 

Basrah , Garmat Ali region , during the winter 

season 2021 to study the effect of three kinds of 

compost organic fertilizers (Poultry, cattalo and 

corn residues ) in addition to control and three 

texture soils on growth of tomato plant ( 

Solanum esculentium L.). The experiments was 

carried out using soil textures’ : 

a) Light texture soil, collected from Al-Zubier 

region, about 35 Km west from Basrah city, 

classified as torripassment type, characteristics 

showed in (Table 1). 

b) Medium texture soil, collected from AL-

Qurna region about 80 Km north of Basrah city, 

and classified as typictorrifluvents, 

characteristics showed in (Table 1). 

c) Heavy texture: soil, collected from Al-

Medayna region about 90 Km North west of 

Basrah city, classified as typictorrifluvents, 

characteristics showed in (Table1).Each soil 

was air-dried, ground, pass through 4 mm sieve 

for big stones, and then again through2 mm 

sieve: three replicates were taken for initial 

properties. As follows and data presented in 

(Table1). 
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Table 1 

Bulk 

density 

Meg 

gm/m3 

 

Sand 

% 

Silt 

% 

Clay 

% 

O.M 

gm Kg soil-1 

Avail. K 

( ppm ) 

Avail. 

P 

(ppm) 

 

Avail. 

N 

(ppm) 

pH 

 

E.C 

 (dSm-1) 

Soil 

1.35 28.56 31.0

5 

40.39 9.66 398.00 62.30 0.62 7.95 4.27 Silty 

Clay 

1.65 87.62 5.22 7.17 0.60 72.00 47.24 0.37 7.85 2.50 Sand 

1.44 26.30 87.3

9 

9.44 13.20 271.00 49.98 0.56 7.35 4.33  Silty 

1) Physical and chemicals analysis on the 

above. 

Physical and chemicals analysis were 

determined on the above soils, and are present 

in Table 2: I measured Soil pH, Electric 

conductivity:(E.C), Organic matter 

(O.M),Available , N Available ,  P Available K. 

According to the method mentioned in Page et 

al, [15].Total N,P and, K: Organic compost was 

digestion with HClO4+H2SO4 mixes as 

described by Cresser and parsons, [16]. Total N 

was evaluated by micro Kjeldahl procedure 

Bremner ,[17].Total P and total K was 

evaluated in the digest as followed in soil. Total 

Mg was quantified using atomic absorption 

spectrophotometer. 

2) Compost type and doses. 

Composted of (P.R)s were collected from 

different farmers’ fields of Basrah province and 

air drying for one month and grinding to get 

very fine powder, Al-Abdely ,[18]. Table 2 

showed some chemical and physical properties 

of (P.R) s before and after composting for three 

samples and used in experiment. 

Two different compost doses were used: 0% 

(Non application) and 5 % W: W based on soil 

dry weight. 

Table 2. Some physical and chemical properties of compost used in experiment. 

Corn molasses  compost Plant stems and leaves 

Compost 

Date palm trunk   

compost 

 

After Before After Before After Before Properties 

7.0 7.2 7.1 7.3 7.1 7.2 pH 

5.62 6.21 11.00 10.25 9.54 9.00 E.C dSm-1 

74.55 66.12 327.40 311.14 236.61 226.50 O. C ( gkg-1) 

13.15 12.55 24.20 20.11 11.12 6.52 Total N( gkg-1) 

12.11 11.6 17.16 13.43 11.14 9.81 Total P( gkg-1) 

2.72 2.51 5.36 5.12 7.20 7.14 Total K( gkg-1) 

46.93 41.65 206.26 196.01 149.05 142.69 O.M % 

2.1. Experimental lay out: 

The experiment was settled in complete 

randomized design. for each crop type and 

three replicates per treatment with a total of 54 

experimental units (3 soil types X3 kind of 

compost X2 doses X1 crop X3 replicates). Five 

Kilograms of soil was introduced in each 18X 

20 Cm plastic pots of size. organic compost was 
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applied at rate of 0 and 250 g pot-1, equivalent 

to 0 and 5% based on soil dry weight, 

respectively in 1st of April 2021. Ten seeds of 

hybrid tomato (Solanum esculentium L.), 

(Foton variety) were sown at 15th September 

,2021 and later thinned to plant plants per pot 

after 15 days from germination under 

greenhouse conditions. The plants received 

nitrogen, phosphorus and potassium according 

to crop recommendations as NPK (12-12-17) 

fertilizer during the trial period. NPK fertilizers 

was mixed with upper layer of soil in pots at 

sowing time. The plants received normal 

agricultural practices recommended for them 

all over crops growth period. Some irrigation 

water properties are presented in (Table 3):  

Table 3. Irrigation water analysis used in pot 

experiment 

SO4 

( ppm ) 

pH E. C        

  ( dSm-1 ) 

0.08 7.44 0.344 

At the end of trial (After 40 days of germination 

–1st November 2021), morphological 

measurements were taken on plants for all 

treatments. After that plants were harvested by 

cutting shoot parts above the soil surface, 

placed into labeled bags, then fresh weights 

were recorded. After that, plant samples 

cleaned and oven dried at 70°C for 48 hours and 

dry weights were recorded. The oven dried 

samples were ground, passes through 1mm 

sieve ,then 0.2 g was taken for digestion in 10 

ml of 1:3 (HCLO4:HNO3) mixture at 200C 

total N,P and K was determined in plants tissue 

as previously. 

2.1.1 Assessments: 

At the end experiment, many properties were 

measured as below: 

I. Vegetative growth parameters: Plant height 

(cm),Leaf area (cm2),leaves number (leave 

plant-1) 

II.  Plant chemical properties: Total N 

percentage (%), Total P percentage (%). 

2.1.2 Statistical analysis: 

The analysis of variance (ANOVA) was 

performed with the data of all treatments the 

effect of main factors, (soil type, compost and 

application rate, compost dose) and their 

interactions, plant and soil end points using 

Gen Stat procedure library release pL 18.2. The 

revised least significant difference was 

calculated at 0.1 level of significant F test. 

3. Results 

3.1 Plant height ( cm )  

The results in Table 4 and the statistical 

analysis showed that the type of (PR)s, the level 

of their combinations, soil texture, and the 

interaction between them had a significant 

effect on plant height of(T.C).Table 4 shows a 

significant effect of the type of (PR)s on plant 

height of tomato crop, it was the highest value 

39.88cm for palm stems residues and less value 

32.05 cm corn residues. The results of Table 4 

show that there is a significant effect of soil 

texture on plant height of(T.C), as it is noted 

from the table that the texture of the silty clay 

soil gave the highest average height of (37.46 

cm), while there were no significant differences 

between the clay and sandy textures, where 

their rates reached (34.60 and 34.26 cm) 

sequentially. It may be due to the role of (PR)s 

added to the soil in increasing soil fertility and 

providing it with nutrients through the role of 

organic fertilizers to improve the physical 

properties and increase the readiness of the 

major and minor elements necessary to carry 

out the vital processes inside plants [18]. The 

increase in the levels of (P.R) s led to a 

significant increase in the plant height of the 

(T.C), as its rates reached (41.46, 38.10 and 

34.96 cm) compared to the control treatment 
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(27.25 cm), with an increase of 28.3, 39.8 and 

52.1% over the control treatment. These results 

agree with [19], who found a significant 

increase in plant height of 12.2 cm compared to 

the control treatment, which reached 9.15 cm. 

Muslat (2015) [8], identified the advantages 

and benefits of organic fertilizers as increasing 

the soil’s ability to retain water, especially 

sandy soils, and improving soil construction, 

which in turn leads to better ventilation and 

drainage, which helps in the movement of 

water, washing salts from the soil, and an 

important source of many nutrients necessary 

for plants and activating microorganisms in the 

soil. The binary interaction coefficients in 

Table 4 between the type of (PR)s and soil 

texture showed that there were significant 

differences in plant height for (T.C). The 

treatment of palm trunks residues and silty clay 

soil texture gave the highest value for plant 

height (42.49 cm), while it showed the lowest 

value for plant height at plants residue and 

sandy soil texture attain (31.72 cm). 

  The results of Table 4 showed the case of he 

between the type of (P.R) s and their added 

levels, which recorded a significant effect on 

the plant height rate of (T.C), and the highest 

value was when treating palm trunks residues 

and at the level of 75% compost + 25% soil, 

and it reached (45.77 cm), and the lowest value 

at plants residue and the control level amounted 

to 22.55 cm. The results in Table 4 of the 

statistical analysis showed the significant effect 

of the interaction between soil texture and the 

levels of (PR)s on the plant height of the (T.C). 

The silty clay soil at the level 75% compost + 

25% soil gave the highest value for plant 

height, which was 43.88 cm. The lowest value 

at the sandy texture and at the control level was 

26.77 cm. 

  The triple interaction between the type and 

levels of (PR)s and soil texture had a significant 

effect on the plant height of tomato yield. Table 

4 indicate that the treatment of palm trunks 

residues and the level of 75% compost + 25% 

soil and silty clay soil texture gave the highest 

height and reached 53.0 cm, while the lowest 

value appeared at plants residue and control 

treatment in sandy loam soil texture, where it 

reached 16.66 cm [20].  

Table 4. Effect of compost type and soil textures on Plant height (cm) 

 

 

Soil texture 

(P.R)  

Soil 

texture 

X levels 

Levels Date palm 

trunk 

Corn 

molasses 

Plant stems 

and leaves 

Silty clay 

north of Basrah 

Control 33.33 26.00 30.00 29.77 

25 % compost + 75 % soil 41.00 34.66 36.33 37.33 

50 % compost + 50 % soil 42.66 34.66 39.33 38.88 

75 % compost + 25 % soil 53.00 36.00 42.66 43.88 

Clay loam 

east of Basrah 

 

Control 35.66 19.00 21.00 25.22 

25 % compost + 75 % soil 37.00 26.00 36.33 33.11 

50 % compost + 50 % soil 39.33 36.00 38.00 37.77 

75 % compost + 25 % soil 43.00 41.66 42.33 42.33 

Sandy loam 

west of Basrah 

Control 35.66 28.00 16.66 26.77 

25 % compost + 75 % soil 36.33 31.66 35.33 34.44 

50 % compost + 50 % soil 40.33 34.66 38.00 37.66 

75 % compost + 25 % soil 41.33 36.33 36.90 38.18 

Average (P.R) 
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(P.R)X 

Soil texture 

date palm trunk 42.49 38.74 38.41 39.88 

corn molasses 32.83 30.66 32.66 32.05 

plant stems and leaves 37.08 34.41 31.72 34.40 

 Average soil texture 37.46 34.60 34.26 ----- 

Average Levels 

(P.R)X Levels Control 34.88 24.33 22.55 27.25 

25 % compost  + 75 % soil 38.11 30.77 35.99 34.96 

50 % compost + 50 % soil 40.77 35.10 38.44 38.10 

75 % compost + 25 % soil 45.77 37.99 40.63 41.46 

LSD 0.05 

(P.R) Level

s 

Soil 

texture 

(P.R)X 

Levels 

(P.R)X Soil 

texture 

(P.R)X Soil 

texture 

(P.R) X levels X Soil 

texture 

0.86 1.06 1.05 1.49 1.50 1.82 2.11 

3.2. Leaves numbers( Leaf plant-1) 

The Table 5 shows a significant effect of the 

type of (PR)s on the number of leaves of the 

tomato crop. It was the highest value9.41Leaf 

plant-1for palm trunks residues and less 

value8.0Leaf plant-1corn residues. The results 

of Table 5 show that there is a significant effect 

of soil texture on tomato plant leaves, as it is 

noted from the table that the texture of silty clay 

soil gave the highest number of leaves attain to 

9.25 Leaf plant-1, while the number of leaves 

for sandy loam soil was 8.33 Leaf plant-1 and 

clay loam soil was 8.08 Leaf plant-1. The 

increase in the levels of plants residue led to a 

significant increase in the number of leaves of 

the (T.C), as its rates reached 7.88, 8.99 and 

10.32 Leaf plant-1 compared to the control 

treatment 6.44 Leaf plant-1, with an increase of 

22.36, 39.59 and 60.24% over the control 

treatment. 

The binary interaction coefficients in Table 5 

between the type of (PR)s and soil texture 

showed that there were significant differences 

in the number of plant leaves for the (T.C). The 

treatment of palm trunks residues and silty clay 

soil texture gave the highest value for plant 

leaves 10.00 Leaf plant-1, while it showed the 

lowest value of leaves at plants residue and clay 

loam soil to reach 7.25.Leaf plant-1. These 

results are in agreement with Al-Zawba’i [19] 

who found a significant increase in plant leaves 

that reached 7.3 Leaf plant-1compared to the 

control treatment which amounted to 4.5 Leaf 

plant-1. Results in Table 5 showed the bilateral 

interaction between the type of (PR)s and their 

added levels, which recorded a significant 

effect on the average number of plant leaves for 

the tomato crop, highest number was at 

treatment of date palm trunk with level 25% 

soil + 75% compost was attain 11.66 Leaf 

plant-1.  

The lowest value was at (PR)s and control 

treatment amounted to 5.66 Leaf plant-1. The 

results also showed in TableS5 for the 

statistical analysis the significant effect of the 

interaction between soil texture and the levels 

of (PR)s in the number of tomato plant leaves. 

The silty clay soil at the level of 75% compost 

+ 25% soil gave the highest value for the 

number of leaves, which amounted to 12.0 Leaf 

plant-1 and was less value at the sandy loam, 

clay loam textures and at the control level was 

6.0 Leaf plant-1. The triple interaction between 

the type and levels of (PR)s and soil texture had 

a significant effect on the number of leaves of 

the (T.C) plant Table 5. The treatment of palm 

trunks residues and the level of 75% compost + 

25% soil and silty clay soil gave the highest 

number and reached 11.0 Leaf plant-1, while 
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the lowest value appeared at (PR)s and control 

treatment in clay loam soil where it reached 4.0 

Leaf plant-1. 

Table 5. Effect of compost type and soil textures on Leaves numbers. 

Soil texture X Levels 

Levels 

corn molasses 

plant stems and leaves 

(P.R) 

date palm trunk 

 

 

soil texture 

    

Silty clay 

north of Basrah 

Control 6.00 7.00 

 25 % compost  + 75 % soil 10.00 7.00 

 50 % compost + 50 % soil 10.00 10.00 

 75 % compost + 25 % soil 14.00 13.00 

Clay loam 

east of Basrah Control 8.00 4.00 

 25 % compost  + 75 % soil 8.00 6.00 

 50 % compost + 50 % soil 11.00 7.00 

 75 % compost + 25 % soil 11.00 12.00 

Sandy loam    

west of Basrah Control 6.00 6.00 

 25 % compost  + 75 % soil 9.00 8.00 

 50 % compost + 50 % soil 10.00 6.00 

 75 % compost + 25 % soil 10.00 9.00 

diameter ( cm )

Table 6 shows a significant effect of the type of 

(PR)s on the stem diameter of the(T.C), it was 

0.14 cm for palm trunk residues, while there 

was no difference between corn residues 

and(PR)s, it reached 0.13 cm for both 

treatments. This is due to the high content 

residues of acids that increase the readiness of 

the elements for the plant in the soil, which is 

reflected on the growth represented by an 

increase in the diameter of the stem [4].The 

results of Table 6 show that there is a 

significant effect of the soil texture on the stem 

diameter of the (T.C), as it is noted from the 

table that silty clay soil texture gave the highest 

stem diameter (0.15 cm), while the stem 

diameter for clay loam soil was (0.13 cm) and 

sandy loam soil (0.12 cm). The increase in the 

levels of (P.R) s led to a significant increase in 

the stem diameter of the (T.C), as its rates were 

(0.12, 0.15 and 0.16 cm) compared to the 

control treatment (0.10 cm) respectively, with 

an increase of 20, 50 and 60% compared to the 

control treatment respectively. 

   The binary interaction coefficients as showed 

in Table 6 between the type of (P.R)s and soil 

texture showed significant differences in the 

stem diameter of the(T.C). The treatment of 

palm trunk residues and the silty clay soil 

texture gave the highest stem diameter of the 

plant (0.17 cm), while it showed the lowest 

value of the plant diameter at corn residues and 

sandy loam soil to reach (0.10 cm). The results 

of Table 6 showed the case of the bilateral 

interaction between the type of (P.R) s and their 

added levels, which recorded a significant 

effect on the average plant diameter of tomato, 

and the highest value was when treating palm 

trunks residues and at the level of 75% compost 

+ 25% soil (0.17 cm), and the lowest value at 

corn residues and the control level amounted to 
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(0.10 cm). The results in Table 6 of the 

statistical analysis showed the significant effect 

of the interaction between soil texture and 

levels of (P.R)s in the stem diameter of the 

(T.C). Silty clay soil at the level of 75% 

compost + 25% soil gave the highest value of 

stem diameter and reached 0.20 cm and the 

lowest value was at the sandy loam and clay 

loam textures and at the control level, was 

attain 0.10 cm. The triple interaction between 

the type and levels of (PR)s and soil texture had 

a significant effect on the stem diameter of the 

(T.C) plant Table 6showed the treatment of 

palm trunk residues and the level of 75% 

compost + 25% soil and silty clay soil gave the 

highest stem diameter and reached 0.20 cm, 

while the lowest value appeared in the 

treatment of (PR)s and control treatment at clay 

loam texture, which amounted to 0.10 cm. 

Table 6. Effect of compost type and soil textures on steam diameter (cm). 

 

Soil texture 

(P.R) 

Soil 

texture 

X Levels 

Levels 
Date palm 

trunk 

corn 

molasses 

Plant 

stems and 

leaves 

Silty clay 

north of Basrah 

control 0.13 0.10 0.10 0.11 

25 % compost + 75 

% soil 0.16 0.13 0.10 0.13 

50 % compost + 50 

% soil 0.20 0.20 0.16 0.18 

75 % compost + 25 

% soil 0.20 0.20 0.20 0.20 

Clay loam 

east of Basrah 

control 0.10 0.10 0.10 0.10 

25 % compost + 75 

% soil 0.10 0.13 0.10 0.11 

50 % compost + 50 

% soil 0.16 0.13 0.13 0.14 

75 % compost + 25 

% soil 0.16 0.16 0.13 0.15 

Sandy loam 

west of Basrah 

control 0.10 0.10 0.10 0.10 

25 % compost + 75 

% soil 0.13 

0.10 

0.10 0.11 

50 % compost + 50 

% soil 0.13 

0.10 

0.13 0.12 

75 % compost + 25 

% soil 0.16 

0.10 

0.13 0.13 

Average (P.R) 

(P.R) ×soil texture date palm trunk 0.17 0.13 0.13 0.14 

corn molasses 0.15 0.13 0.10 0.13 

plant stems and 

leaves 

0.14 0.12 0.12 0.13 

 Average soil texture 0.15 0.13 0.12 ----- 

Average Levels 

(P.R)×Levels control 0.11 0.10 0.10 0.10 

25 % compost  + 75 % 

soil 

0.13 0.12 0.10 0.12 

50 % compost + 50 % 

soil 

0.16 0.14 0.14 0.15 
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75 % compost + 25 % 

soil 

0.17 0.15 0.15 0.16 

LSD 0.05 

(P.R) Leve

ls 

soil texture (P.R)X 

levels 

(P.R)X soil 

texture 

(P.R)X soil 

texture 

(P.R)X soil texture 

X levels 

N.S 0.00

05 

0.0007 0.0008 0.0008 0..0008 0.0009 

3.4. Fresh Shoot weight ( gm pot-1) : 

Table 7 shows a significant effect of the type of 

(PR)s on the fresh shoot weight of the tomato 

crop, it was the highest value32.2gm pot-1 for 

palm stems residues and less value22.94 gm 

pot-1 corn residues. The length of the plant, the 

number of leaves, and the diameter of the stem, 

which was reflected on the fresh weight of the 

vegetative group. These results are consistent 

with what was found by [21]. 

  The results of Table 7 show that there is a 

significant effect of soil texture on the fresh 

shoot weight of(T.C), as it is noted from the 

table that silty clay soil texture gave the highest 

wet weight of 27.77 gm pot-1, which does not 

differ significantly from the sandy loam texture 

of 27.52 gm pot-1, while the lowest wet weight 

was at clay loam soil texture reached 24.69 gm 

pot-1.The increase in the levels of (PR)s led to 

a significant increase in the fresh shoot weight 

of(T.C), as its rates reached 24.38, 31.38 and 

36.96 gm pot-1, compared to the control 

treatment of 13.92 gm pot-1, with an increase 

of 75.14, 125.43 and 165.51% over the control 

treatment respectively. The binary interaction 

coefficients in table 7 between the type of (PR)s 

and soil texture showed significant differences 

in the fresh shoot weight of(T.C). The treatment 

of palm trunks residues and silty clay soil 

texture gave the highest wet weight value of 

36.1 gm pot-1, while it showed the lowest wet 

weight value at (P.R)s and clay loam soil up to 

20.58 gm pot-1. 

   The results of Table 7 showed the bilateral 

interaction between the type of (PR)s and their 

added levels, which recorded a significant 

effect on the average fresh shoot weight of 

the(T.C). Treatment of palm trunk residues at 

level 25% soil + 75% compost gave the highest 

value attain 47.05 gm pot-1, while the lowest 

value at control treatment reached 11.03 gm 

pot-1. The results also showed in Table 7 of the 

statistical analysis the significant effect of the 

interaction between soil texture and the levels 

of (PR)s on fresh shoot weight of the(T.C), silty 

clay soil at the level of 75% compost + 25% soil 

gave. 

Table 7. Effect of compost type and soil textures on fresh shoot weight (gmpot-1) 

 

Soil texture 

(P.R)  

soil texture 

X levels 
Levels date palm trunk corn 

molasses 

plant stems 

and leaves 

Silty clay 

north of Basrah 

Control 9.96 9.55 10.99 10.16 

25 % compost  + 75 

% soil 
29.45 23.96 23.15 

25.52 

50 % compost + 50 

% soil 
49.22 24.22 25.15 

32.86 

75 % compost + 25 

% soil 
55.82 33.20 38.62 

42.54 
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Clay loam 

east of Basrah 

Control 13.99 9.42 13.24 12.21 

25 % compost  + 75 

% soil 
24.50 15.13 22.01 

20.54 

50 % compost + 50 

% soil 
45.47 28.63 23.73 

32.61 

75 % compost + 25 

% soil 
47.66 29.21 23.37 

33.41 

Sandy loam 

west of Basrah 

Control 9.156 22.20 26.87 19.40 

25 % compost  + 75 

% soil 
30.87 23.72 26.68 

27.09 

50 % compost + 50 

% soil 
32.73 24.91 28.40 

28.68 

75 % compost + 25 

% soil 
37.68 31.27 35.86 

34.93 

(P.R)X soil texture date palm trunk 36.11 32.90 27.60 32.20 

corn molasses 22.73 20.59 25.52 22.94 

plant stems and 

leaves 

24.47 20.58 29.45 24.83 

 Average soil texture 27.77 24.69 27.52 -------- 

Average Levels 

(P.R) X Levels Control 11.03 13.72 17.03 13.92 

25 % compost  + 75 

% soil 

28.27 20.93 23.94 24.38 

50 % compost + 50 

% soil 

42.47 25.92 25.76 31.38 

75 % compost + 25 

% soil 

47.05 31.22 32.61 36.96 

LSD 0.05 

(P.R) Levels soil texture (P.R)X 

levels 

(P.R)X soil 

texture 

(P.R)X soil 

texture 

(P.R)X levels X soil 

texture 

1.50 2.75 2.60 2.90 2.85 2.80 3.03 

 

The highest value reached 42.54 gm pot-1, and 

the lowest value at the same texture and control 

treatment, reaching 10.16 gm pot-1. The triple 

interaction between the type and levels of (PR)s 

and soil texture had a significant effect on fresh 

shoot weight of(T.C) (Table 7). The treatment 

of palm trunks residues and the level of 75% 

compost + 25% soil and silty clay soil gave the 

highest value attain 55.82 gm pot-1, while the 

lowest value appeared at (PR)s and comparison 

silty clay soil was 10.99 gm pot-1. 

3.5. Shoot dry weight ( gm pot-1): 

Table 8 shows a significant effect of the type of 

(P.R)s on shoot dry weight of the(T.C),It was 

the highest value4.38 gm pot-1 for palm stems 

residues and less value2.84 gm pot-1 corn 

residues. Increasing the absorption of water and 

nutrients from plant roots due to the 

improvement of the physical conditions and the 

increase in soil water retention. These results 

agree with the findings of Salman and [22].The 

increase in the production of dry matter of 

tomato plant can be explained by the fact that 

the addition of (PR)s to the soil caused an 

increase in the absorption of water and nutrients 

by the roots of the plant due to the improvement 

of physical conditions and an increase in soil 

water retention. These results are consistent 

with the findings of [23]. In addition, the 
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addition of residues to the soil may have an 

effect on increasing the activity and numbers of 

microorganisms in the soil that continuously 

add nutrients to the soil, which restores the 

balance of nutrients in it Haoet al[3], works to 

improve soil porosity and regulate the 

movement of water and air in it, the organic 

fertilizers heat the root growth medium through 

the heat resulting from the decomposition of 

organic matter, which increases the activity of 

the roots in absorbing water and nutrients and 

positively affects the vegetative growth of the 

plant[24]. 

  The results of Table 8 show that there is a 

significant effect of soil texture on the shoot dry 

weight of(T.C). It is noted from the table that 

the sandy loam soil texture gave the highest dry 

weight of 3.67 gm pot-1, which did not differ 

significantly from the silty clay soil texture of 

3.63 gm pot-1, while the lowest dry weight was 

for clay loam soil texture, reached 3.42 gm Pot-

1. The increase in the levels of (PR)s led to a 

significant increase of shoot dry weight 

of(T.C), as its rates reached 3.22, 3.96 and 4.66 

gm pot-1, compared to the control treatment of 

2.45 gm pot-1 respectively, with an increase of 

31.42, 61.63 and 90.20% over the control 

treatment respectively. The binary interaction 

coefficients in table 8 between the type of 

(P.R)s and soil texture showed that there were 

significant differences in the shoot dry weight 

of(T.C). The treatment of palm trunks residues 

and silty clay soil texture gave the highest value 

for plant height of 5.17 gm pot-1, while the 

lowest value of shoot dry weight was shown at 

corn residues treatment for same texture attain 

to 2.19 gm pot-1. 

   The results of Table 8 showed the case of the 

bilateral interaction between the type of (PR)s 

and their added levels, which recorded a 

significant effect on the average shoot dry 

weight of the(T.C). Highest value was recorded 

at palm trunk residues treatment with 25% soil 

+ 75% compost attain 5.49 gm pot-1, the lowest 

shoot dry weight was at treatment of corn 

residues and the control level amounted to 2.07 

gm pot-1. The results and statistical analysis 

showed a significant effect of the interaction 

between soil texture and levels of (PR)s on 

shoot dry weight of the(T.C), silty clay soil 

texture at the level of 75% compost + 25% soil 

gave the highest dry weight value. It reached 

4.89 gm pot-1, and the lowest value at the sandy 

loam and clay loam texture soils and control 

treatment, reaching 2.53 gm pot-1. 

  The triple interaction between the type and 

levels of (P.R)s and soil texture had a 

significant effect on shoot dry weight of(T.C). 

Treatment of palm trunk residues and the level 

of 75% compost + 25% soil and silty clay soil 

gave the highest dry weight of 6.30 gm pot-1, 

while the lowest value appeared at plants 

residue and control treatment on clay loam soil, 

which amounted to 2.30 gm pot-1. 

Table 8. Effect of compost type and soil textures on dry weight (gm pot-1) 

 

Soil texture 

(P.R) 

Levels Date palm 

trunk 

Corn 

molasses 

Plant stems 

and leaves 

(P.R)X levels 

Silty clay 

north of 

Basrah 

Control 2.57 1.31 2.93 2.27 

25 % compost  + 75 % 

soil 
5.54 1.34 3.06 

3.31 

50 % compost + 50 % 

soil 
6.27 2.69 3.21 

4.05 
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75 % compost + 25 % 

soil 
6.30 3.45 4.92 

4.89 

Clay loam 

east of 

Basrah 

Control 2.30 2.98 2.43 2.57 

25 % compost  + 75 % 

soil 
3.50 2.70 2.42 

2.87 

50 % compost + 50 % 

soil 
4.37 2.86 3.80 

3.67 

75 % compost + 25 % 

soil 
5.38 3.88 4.48 

4.58 

Sandy loam 

west of 

Basrah 

Control 3.00 1.92 2.67 2.53 

25 % compost  + 75 % 

soil 
4.09 2.89 3.48 

3.48 

50 % compost + 50 % 

soil 
4.46 3.72 4.34 

4.17 

75 % compost + 25 % 

soil 
4.79 4.38 4.40 

4.52 

Average (P.R) 

 

(P.R) ×soil 

texture 

date palm trunk 5.17 3.88 4.08 4.38 

corn molasses 2.19 3.10 3.22 2.84 

plant stems and leaves 3.53 3.28 3.72 3.51 

 Average soil texture 3.63 

 

3.42 

 

3.67 

 

 

Average Levels 

Levels×soil 

texture 

Control 2.62 2.07 2.67 2.45 

25 % compost + 75 % 

soil 

4.37 2.31 2.98 3.22 

50 % compost + 50 % 

soil 

5.03 3.09 3.78 3.96 

75 % compost + 25 % 

soil 

5.49 3.90 4.60 4.66 

LSD 0.05 

(P.R) Level

s 

Soil 

texture 

(P.R) X 

levels 

(P.R)X soil 

texture 

Levels X soil 

texture 

(P.R)X levels X soil 

texture 

0.50 0.10 0.10 0.60 0.65 0.50 0.70 

3.6.  N - Concentration in tissue fresh shoot (g 

Kg-1) : 

  Data in Table 9 shows a significant effect of 

the type of plant residues on the nitrogen 

concentration in tomato plant tissue, it was the 

highest value18.21 g kg-1 for palm stems 

residues and less value9.32g kg-1corn residues. 

This agreed with EL-Naggar [25], whose 

results indicated a difference in nitrogen 

concentration according to the type of (P.R)s. 

This was reflected in an increase in the soil 

nitrogen content (Table 1), an increase in the 

activity and mass of microorganisms, and an 

increase in the absorption of nutrients by the 

plant [26]. The reason for this can be explained 

by the difference in the C/N ratio of (P.R)s, 

which affects the nitrogen concentration in the 

vegetative system. These results are in 

agreement with the findings of Li et al. [27]. 

   The results of Table 9 show that there is a 

significant effect of soil texture on Nitrogen 
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content in tomato plant, it is noted from the 

table that sandy loam soil texture gave the 

highest nitrogen concentration attain 14.28 g 

kg-1, while the lowest nitrogen concentration at 

clay loam texture was 11.24 g kg-1. The 

increase in the levels of (P.R)s led to a 

significant increase in the nitrogen 

concentration of the(T.C), as its rates reached 

12.24, 13.90 and 14.66 g kg-1 compared to the 

control treatment of 10.19 g kg-1, with an 

increase of 20.11, 36.40 and 43.86% over the 

control treatment respectively. The reason for 

the increase in nitrogen concentration can be 

explained by increasing (P.R)s, to the role of 

(P.R)s in improving the physical and chemical 

properties of soils, which helped to increase the 

retention of nitrogen granules and preserve it 

from loss, in addition to increasing the ability 

of soils to retain water and improving other soil 

properties. These results agreed with what was 

found [28]. 

    The binary interaction coefficients in Table 

9 between the type of (PR)s and soil texture 

showed significant differences in the nitrogen 

concentration in the vegetative total of 

the(T.C). The treatment of palm trunks residues 

and sandy loam soil texture gave the highest 

nitrogen concentration, which reached 21.93 g 

kg-1,while it showed the lowest value of 

nitrogen concentration at corn residues and clay 

loam soil texture to reach 8.96 g kg-1.             

   Table 9 showed the case of the bilateral 

interaction between the type of (PR)s and their 

added levels, which recorded a significant 

effect on the nitrogen concentration rate in 

tomato plant tissue. A highest value recorded in 

palm trunk residues at level: 25% soil + 75% 

compost attain 22.16 g kg-1, while lowest value 

recorded when apply corn residues and control 

level was 8.79 g kg-1. The results also showed 

in Table 9 a significant effect of the interaction 

between soil texture and levels of (PR)s on 

nitrogen concentration in tomato plant tissue, 

sandy loam soil texture at level of 75% compost 

+ 25% soil gave the highest value of nitrogen 

concentration, amounting to 16.27 g kg-1, and 

the lowest value was in the clay loam soil 

texture and control level reached 9.15 g kg-1. 

    The triple interaction between the type and 

levels of (PR)s and soil texture had a significant 

effect on the nitrogen concentration in tomato 

plant tissue (Table9). The treatment of palm 

trunks residues, 75% compost + 25% soil and 

sandy loam soil texture gave the highest 

nitrogen concentration and reached 26.33 g kg-

1, while the lowest value appeared at plants 

residue and the control treatment of clay loam 

soil texture, which amounted to 8.58 g kg-1. 

The resin of this results may be due to the role 

of organic residuals Table 2 added to the soil in 

increasing soil fertility and increasing the 

readiness of the major and minor elements 

necessary to carry out the metabolism 

processes inside the plant Al-Obaidi, [29] the 

elements play an important role in plant growth 

and plant bio activities, as nitrogen enters the 

synthesis of chlorophyll in addition to the 

formation of amino acids that enter into the 

synthesis of chloroplasts[30], and in the 

synthesis of proteins and nucleic acids, DNA 

and RNA[31] and that the abundance of this 

element leads to an increase in the mass of 

protoplasm and cell division, thus increasing 

the size of the vegetative system [32]. 

 

 

 



Journal of Survey in Fisheries Sciences               10(3S) 2208-2228 2023 

 

2222 

Table 9. Effect of compost type and soil textures on N-concentration (gm Kg-1 ) in tomato 

plant tissue. 

soil texture (P.R) (P.R) 

X levels Levels date palm 

trunk 

corn molasses plant stems 

and leaves 

Silty clay 

north of  

Basrah 

Control 12.37 8.75 9.61 10.24 

25 % compost  + 75 % soil 18.92 9.29 9.88 12.69 

50 % compost + 50 % soil 20.21 9.62 10.96 13.59 

75 % compost + 25 % soil 21.03 9.91 12.18 14.37 

Clay loam 

east of 

Basrah 

Control 9.92 8.58 8.95 9.15 

25 % compost  + 75 % soil 10.83 8.70 9.62 9.71 

50 % compost + 50 % soil 18.41 8.95 10.92 12.76 

75 % compost + 25 % soil 19.14 9.61 11.29 13.34 

Sandy 

loam 

west of 

Basrah 

Control 14.3 9.06 10.22 11.19 

25 % compost  + 75 % soil 22.32 9.65 10.97 14.31 

50 % compost + 50 % soil 24.78 9.75 11.56 15.36 

75 % compost + 25 % soil 26.33 10.05 12.45 16.27 

Average (P.R) 

(P.R)X 

soil texture 

date palm trunk 18.13 14.57 21.93 18.21 

corn molasses 9.39 8.96 9.62 9.32 

plant stems and leaves 10.65 10.19 11.30 10.71 

 Average soil texture 12.72 

 

11.24 

 

14.28 

 

….. 

Average Levels 

Levels×soi

l texture 

control 12.19 8.79 9.59 10.19 

25 % compost  + 75 % soil 17.35 9.21 10.15 12.24 

50 % compost + 50 % soil 21.13 9.44 11.14 13.90 

75 % compost + 25 % soil 22.16 9.85 11.97 14.66 

LSD 0.05 

(P.R) Levels soil 

texture 

(P.R)X 

levels 

(P.R)X soil 

texture 

(P.R)X soil 

texture 

(P.R) X Levels X soil 

texture 

0.13 0.21 0.16 0.18 0.20 0.22 0.56 

 

3.7. P- Concentration in fresh shoot (mg Kg -1)  

Table 10 shows a significant effect of the type 

of (PR)s on the phosphorous concentration in 

tomato plant tissue, it was the highest value3.51 

mg kg-1 for palm stems residues and less 

value2.51 mg kg-1 plants residues. The resin of 

increased nutrients  in plant tissue maybe due 

to apply organic matter through these residuals 

and content high available amount of these 

elements, which appeared in chemical analysis, 

as well as the role of organic matter in reducing 

the loss of nutrients by washing by adsorption 

on the surfaces of colloids [33], or perhaps 

through the formation of chelated compounds 

of organic acids resulting from the 

decomposition of the added organic matter 

[34],Which increases the ready elements and 

prevents or reduces their fixation through the 

formation of complexes with those elements 

[18],as well as the role of the organic matter on 

increasing the cation exchange capacity (CEC), 

increasing soil water retention[35],and 

reducing soil pH, which contributes to 

increasing the availability of elements and 

increasing their concentration in the plant. 
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 Results of Table 10 show a significant effect of 

soil texture on the phosphorous concentration 

in tomato plant tissue, as it is noted from the 

table that the sandy loam soil texture gave the 

highest phosphorous concentration of 4.04 mg 

kg-1, while the lowest concentration of 

phosphorous at clay loam soil was 2.88 mg kg-

1. The increase in the levels of (PR)s led to a 

significant increase in the phosphorous 

concentration in tomato tissue, as its rates 

reached 2.77, 3.19 and 3.78 mg kg-1 compared 

to the control treatment of 2.58 mg kg-1, with 

an increase of 7.36, 23.64 and 46.51% over the 

control treatment respectively. The binary 

interaction coefficients in table 10 between 

type of (PR)s and soil texture showed a 

significant difference in the phosphorous 

concentration in tomato plant tissue, as the 

treatment of palm trunks residues and sandy 

loam soil texture gave the highest value for 

phosphorous concentration attain 3.70 mg kg-

1, while it showed the lowest value for the 

concentration Phosphorous when at (PR)s and 

clay loam soil texture up to 2.44 mg kg-1. 

Table 10. Effect of compost type and soil textures on P-Concentration (mg Kg-1 in plant 

tissue). 

 

Soil texture 

(P.R)  

 

(P.R) X 

levels 

Levels Date palm 

trunk 

Corn 

molasses 

Plant stems 

and leaves 

Silty clay 

north of Basrah 

control 2.66 2.84 2.30 2.60 

25 % compost + 75 % 

soil 
3.11 2.85 2.44 

2.80 

50 % compost + 50 % 

soil 
3.43 3.58 2.58 

3.19 

75 % compost + 25 % 

soil 
4.88 3.28 2.69 

3.61 

Clay loam 

east of Basrah 

control 2.54 2.62 2.25 2.47 

25 % compost  + 75 % 

soil 
2.65 2.67 2.39 

2.57 

50 % compost + 50 % 

soil 
3.43 3.11 2.53 

3.02 

75 % compost + 25 % 

soil 
4.67 3.22 2.60 

3.49 

Sandy loam 

west of Basrah 

control 2.79 2.82 2.45 2.68 

25 % compost  + 75 % 

soil 
3.42 2.87 2.57 

2.95 

50 % compost + 50 % 

soil 
3.60 3.75 2.66 

3.33 

75 % compost + 25 % 

soil 
5.01 4.95 

2.78 

4.24 

Average (P.R) 

(P.R) ×soil texture date palm trunk 3.52 3.32 3.70 3.51 

corn molasses 3.13 2.90 3.59 3.21 

plant stems and leaves 2.50 2.44 2.61 2.52 

 Average soil texture 3.05 2.88 4.04  

Average Levels 

Levels× soil texture control 2.66 2.76 2.33 2.58 
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25 % compost  + 75 % 

soil 

3.06 2.79 2.46 2.77 

50 % compost + 50 % 

soil 

3.487 3.48 2.59 3.19 

75 % compost + 25 % 

soil 

4.85 3.81 2.69 3.78 

LSD 0.05 

(P.R) Levels Soil 

texture 

(P.R) X 

Levels 

(P.R) X Soil 

texture 

Levels X Soil 

texture 

(P.R) X Levels X Soil 

texture 

0.007 0.005 0.009 0.01 0.01 0.03 0.05 

Table 10 showed the bilateral interaction 

between type of (PR)s and their added levels, 

which recorded a significant effect on the 

phosphorous concentration in tomato tissue. A 

highest value of phosphorous concentration at 

palm trunk residues and 25% soil + 75% 

compost treatment attain 4.85 mg kg-1, while a 

lowest value was amounted to 2.33 mg kg-1at 

plants residues and control treatment. The 

results also showed in table S10 a significant 

effect of the interaction between soil texture 

and levels of (PR)s in phosphorous 

concentration in tomato plant tissue, sandy 

loam soil at the level of 75% compost + 25% 

soil gave the highest value amounted to 4.24 

mg kg-1, and lowest value was at clay loam soil 

and the control level, which amounted to 2.47 

mg kg-1. 

The triple interaction between the type and 

levels of (PR)s and soil texture had a significant 

effect on the phosphorous concentration in 

tomato plant tissue (Table 10). The treatment of 

palm trunks residues, 75% compost + 25% soil 

and sandy loam soil texture gave the highest 

phosphorous concentration and reached 5.01 

mg kg-1, while the lowest value appeared at 

(PR)s and control treatment in clay loam soil, 

which amounted to 2.25 mg kg-1. Phosphorous 

is included in the composition of some organic 

compounds (Table2) that have great 

importance in vital activities such as breathing 

processes, carbon metabolism and 

representation of carbohydrates and fatty acids 

Al-Sahaf,[36] in addition, applications of 

organic fertilizer to the soil may have an effect 

on increasing the activity and numbers of 

microorganisms in the soil that continuously 

add nutrients to the soil, which restores the 

balance of nutrients in soil [3]. Also improves 

soil porosity and regulates water movement and 

air in soil, and the organic residues increased 

heat in rhizosphere through the heat resulting 

from the decomposition of organic matter, 

which increases the activity of the roots in 

absorbing water and nutrients [24]and 

positively affects the vegetative growth of the 

plant. 

4. Conclusions: 

1. The palm residuals effect on increased 

tomato plant growth at all soil textures. 

2. Mixed silty loam soil with all type of (P.R) s 

increased tomato growth compared with 

control soil. 

3. Apply 75% composted (P.R) s with silty clay 

soil increased concentrations of Nitrogen and 

Phosphorous in tomato plants. 

4. It is necessary to add residuals compost of 

palm trunk to soil. 

5. It is necessary to used silty clay soil texture 

as a growth media to produced good seedling 

of tomato plants. 
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6. It is necessary to mixed 75% of plants 

residual compost with 25% silty clay soil as 

appropriate media to tomato plant growth. 

Recommendations: 

Conducting more studies for other types of 

organic fertilizers to obtain the best growth and 

production of tomato plants. 
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