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 This study examined polyurethane foam as waste through the use of old 

foam mattresses made of polyurethane foam that is thrown out in large 

quantities and areas in landfills. It is widely known that polyurethane foam 

waste decomposes over time and that its collection pollutes the 

environment. Old modified foam mattresses are used in place of 

agricultural soil. This foamy soil was made by dipping pieces of foamy 

mattress in dissolved cow dung for ten days, and then testing it with three 

types of plants (Lepidium sativum), (Portulaca oleracea), and wheat.  In the 

first instance, the germination time of (Lepidium sativum) and (Portulaca 

oleracea) reached 18 hours instead of two or three days. Rather than ten to 

twelve days, wheat was harvested within five to six days. Many 

measurements have been taken, including the ratio of growth, the speed of 

germination, the height of the stem, the size of the leaves, and others. The 

result obtained was compared with the reference plant grown on adjacent 

land for comparison purposes in terms of growth under similar conditions 

and weather factors. 
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1. INTRODUCTION 

The need to develop a new agricultural methods and techniques to increase crop production is still progressing 

in trust and wide steps [1- 3], as some crops require specific circumstances to grow. There are a few strategies 

that have made a difference in modern agriculture around the world. In sandy soils, a polymer is one most 

recent solutions for irrigation [4- 5]. It is extremely absorbent to water, with a retention capacity of more than 

300 times its volume. As a consequence, it is regarded as a good soil conditioner and a good alternative to 

compost, with benefits such as reducing irrigation water use and using wastewater as a fertilizer [9], [10]. 

Water and nutrients are better absorbed by plants, resulting in cost savings. Irrigation energy, destruction of 

equipment, and the development of bananas using less water [10], [11]. A superabsorbent polymer is used in 

agriculture and horticulture because it is used to save large amounts of water quickly, and because it has a 

specific application in fertilizers, the polymer can improve nutrient retention capacity [12- 14]. In addition to 

reducing irrigation and watering rates, a hydrogel can improve soil aeration, minimize erosion, and prevent 

runoff leaks because the release of these nutrients is regulated. As a result, agricultural production costs are 

reduced [14- 16]. 



Battor, et.al, 2021                                                                                                          Teikyo Medical Journal 

 

2886 
 

Polyurethane foam insulation has been used in agriculture since the 1990s. Due to its tightness and durability, 

this material is ideal for the spray insulation of farm and industrial buildings. It adheres firmly to the ground. 

It is also resistant to mold and fungi formation, and their harmful effects, making it particularly useful in 

agriculture [17- 20]. Recent research suggests that creating polymer composite films of cow dung fibers and 

polymers such as polyvinyl alcohol (PVA) or poly (lactic acid) [21] could be a quality used for cow dung 

which is readily available all over the world [22]. 

 

In the present study, polyurethane mattress was used as agricultural soil, which was reinforced with cow dung 

where the study used three kinds of plants to see how this artificial soil affects plant growth and some other 

properties of these plants. 

 

2. Experimental 

The animal dung for this study was collected from a livestock farm in Al-Madina's wetlands near Basrah, 

Iraq. The animal dung was sieved multiple times with a tiny size sieve until it was reduced to small particles, 

after which it was collected and placed in a container (pail). After adding a little water and shaking thoroughly, 

it was left for three days. To maintain a well-consistent mixture, water was added every day to keep 

homogenization going.  After ten days of mixing the manure with water, the old modified foam mattress bed 

(old modified foam mattress foam) placing in the plastic container, provided that it is completely covered 

with the water-dung mixture for ten days. Next, the old foam mattress was lifted off the ground by placing it 

on a piece of wood. After that, some grains of (Lepidium sativum) and (Portulaca oleracea) were scattered on 

top of this old modified foam mattress bed inlaid with animal dung pellets. The first day of November 2020 

is the start of the agriculture season for both seeds. 

 

After that, a research idea was developed using the same old mattress soil submerged in dung and mixed with 

wheat cultivation. In a test that involved planting 100 grains of wheat and monitoring germination, 

observations were made regarding the height, the growth of the leaves, chlorophyll content, stem width, and 

several other factors. 

 

3. Results and Discussion 

Both (Portulaca oleracea) and (Lepidium sativum) were planted in the modified soil as the first plants to test 

their suitability as alternative soil. The first noticeable result was that both types of used seeds germinated 

within 18 hours which is shorter than the three days for the usual germination time of both seeds. Also, the 

germ nation rate of both seeds is more than 95%. Second, the difference in results was due to the time of year 

when the plants were grown: (Lepidium sativum) for its designated winter period, and (Portulaca oleracea) 

for its designated summer period. Therefore, the yellow color of the plant (Portulaca oleracea) has begun to 

appear.  The (Lepidium sativum) plant, on the other hand, displayed a dense and rapid growth rate, as well as 

a high green percentage, suggesting a high chlorophyll content. 

 

It can be seen from the figure (1) that relocation of roots into artificial soil, which is rich in cow dung and 

saturated therein, enhanced the absorption of fertilizer by roots and therefore accelerated growth. 
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Figure (1) the growth of both (portulaca oleracea) and (Lepidium sativum) 

 

All of these noticeable results were then followed by the more important and economically significant aspect 

of agriculture: wheat growing. Having this light artificial soil available for growing desert or marshy areas 

that cannot be farmed or are too salty for farming, and placing it on the surface, has already been discussed 

previously. The fields are then farmed. 

 

On the surface of this artificial soil, wheat seeds were planted, and the number of seeds planted was counted 

to determine the percentage of germination, with a total of 100 seeds. Within five days, the germination phase 

starts to emerge. The other characteristics of this plant were evaluated in terms of growth, stem thickness, 

percentages of germination, leaves width, and chlorophyll percentage, which are vital properties that must be 

acquired and researched to evaluate the efficacy of this artificial soil in the process of wheat cultivation. 

Figures (2-5) illustrates the changes in the wheat plant as time passes.  Figure (2) illustrates the distribution 

of the seeds, and figure (3) represents the first stages of the germination process. The amount of growth in 

the stem and leaves, as well as the height and lengthening of these stems, is illustrated in Figure (4). Figuring 

(5) shows the penetration of wheat roots to the modified soil where this penetration is much more important 

since the stability of plants in windy seasons is also beneficial [23]. 

 

 
Figure (2) the wheat seeds distribution on modified soil. 

 



Battor, et.al, 2021                                                                                                          Teikyo Medical Journal 

 

2888 
 

 
Figure (3) the First of the germination of wheat on modified soil. 

 

 
Figure (4) the amount of growth in the stem and leaf, as well as the height and lengthening of these stems. 

 

 
Figure (5) the roots of wheat penetrate the modified soil 

 

The percentage of germination, or the percentage of seedling emergence, out of 100 seeds is equal to the 

number of gestures divided by the total number of seeds. Table (1) contains all the obtained results. 
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Table (1) The percentage of germination as a function of time in days 

The Germination % Time of Germination (day) 

15 First day 

40 Second day 

77 Third day 

85 Fourth day 

90 Fifth fay 

95 Sixth day 

 

Ten plants were randomly selected for measurement of their height in cm. From the surface of the soil to the 

base of the spike, the plant's height was measured. Table (2) gives information regarding plant height 

variations. 

 

Table (2 The height of the plant after a week of germination 

Time ( week) Plant height  (cm) Number of plants 

First week 3 16 

7 35 

8-9  39 

Second week 13-14  40 

16 35 

19 15 

Third week 16 37 

19-20  40 

22-25  13 

 

The number of spike grains is another significant parameter. The spikes were overgrown following harvest, 

and the spike grain yield was measured. Plant height was measured from soil contact point to growing top in 

centimeters and the average taken. 

 

Leaf area was determined by collecting three leaves from each of the selected plants and representing as much 

of the plant as possible for 48 hours, or until their dry weight was constant. The area of the leaf was then 

determined using the equation as in reference (23). The obtained results are included in table (3). 

 

Table (3) displays the rate of plant height, wheat leaf area, spike length, and quantity of grains per spike for 

the measures given above. 

69.34 cm The rate of plant's height 
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36.44 cm2 Wheat leaf area 

12.56 cm Spike length 

59 quantity of grains per spike 

 

In addition to giving plants their green color, chlorophyll aids in photosynthesis by converting solar energy 

into chemical energy. Chlorophyll absorbs energy and then converts water and carbon dioxide into oxygen 

and carbohydrates through photosynthesis. Solar energy is transformed into usable forms by plants and the 

animals that consume them, forming the basis of several food chains. The estimated result of total chlorophyll 

was 22.17. (mg per 100 gm. of fresh) [24]. The weight of one hundred grains of wheat taken from the spongy 

soil is one of the most significant measures. The obtained weight is heavier more of those obtained by others 

[25- 27]. Figure (6) depicts a collection of images of wheat before and after harvest. 

 

An accurate balance was used to weigh 100 grains, and the weight obtained was 4.9 g, which is similar to the 

weight of heavy grain. The researchers discovered that the average hectoliter weight of wheat is 77 kg, with 

the lowest being 74 and the largest being 80, and the average grain weight being 40. Lightest and heaviest 

weigh 32 and 50 milligrams, respectively. It is because of the nature of the old modified foam mattress, which 

is composed of interwoven polymeric chains. The intertwining produces voids within the polymeric sponge, 

which helps to retain nutrients, fertilizer, and water within. This means that the process of liberating this water 

and these stored fertilizers is a sequential, gradual process that keeps the plant from drying out, and the organic 

fertilizer is distinguished by its high cationic exchange cap. 

 

 
Figure (6) the wheat spike before and after harvest 
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