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Abstract  
Although water is one of the most abundant natural resources in the country, 

farmers face water scarcity and water-related hazards as they experience 

unpredictable rainfall patterns, long dry seasons, and increased frequency of 

extreme floods. Efforts to improve water use management and efficiencies 

for crop growth need to be a high priority for farmers. This study determines 

the effects of selected colours of plastic mulch as soil water conservation 

measures on the growth and yield of squash in a derived savannah soils using 

the some growth and yield indicating parameters. The study was carried out 

in a screen house situated at Agricultural and Bio-Environmental Engineering 

Department of The Oke-Ogun Polytechnic, Saki (TOPS), Oyo State in South 

Western Nigeria. The study area is a derived savannah region. The mulching 

operations were done using plant residues of dried sun flower shrubs as the 

control experiment while coloured polythene of selected different colours 

were used for plastic mulching. The selected colours are white, black and 

blue. Each mulching operations were replicated thrice to give a total of twelve 

treatments. the mean difference is significant at the 0.05 level in the number 

of leaves between control and black mulch and also between control and 

white mulch at 2 WAP while there is no significant difference between the 

parameters for all the treatments at 4 WAP. The mean difference is significant 

at the 0.05 level in the plant heights between control and blue mulch at 6WAP 

and at 8 WAP, there are also significant differences in the plant heights 
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Introduction 
The genus Cucurbita is well known 

for its cultivated species. Today, 

Cucurbita species are cultivated 

worldwide, and are an important food 

source for much of the world’s 

population. In 2013, Asia region 

(primarily the People’s Republic of 

China and India) was the largest 

producer of squashes, pumpkins and 

gourds with more than 65% of the 

total hectares planted to Cucurbita 

species worldwide, followed by 

Africa with 15% of the global average, 

then North and Central America and 

the Caribbean with 8%, Europe with 

7.5%, South America with 3% and 

Oceania with 0.9% (FAOSTAT, 

2013). Domesticated species are 

cultivated in large production areas for 

processing and the fresh market, as 

well as in home gardens. Cultivated 

Cucurbita species are grown primarily 

for their seeds, fruits and gourds. 

Cucurbita seeds can be eaten directly, 

ground into paste, meal, “nut” butter 

or fine flour. The seeds are also 

sources of oils and proteins (Robinson 

and Decker-Waters, 1997). After the 

hull is removed, the seeds contain 

about 50% oil and up to 35% protein. 

Most of the oil is made up of non-

saturated fatty acids, and thus is of 

high nutritional value. 

Squashes are primarily grown for the 

fresh food market (Geisler, 2013).  A 

raw summer squash fruit is 94% 

water, 3% carbohydrates, and 

1% protein, with 

between control and black mulch and also between control and white mulch. 

The mean difference is also significant for the number of leaves between 

control and black mulch and also between control and blue mulch. The yield 

per stand from the study gave a peak value of 3,517 tons/ha of yield for 

control experiment while blue coloured plastic mulch gave a least value of 

186 tons/ha at maximum spacing of 120cm and 2 seeds per stand, a peak 

value of 495 tons/ha of yield for control experiment and least value of 26 

tons/ha of yield for the blue coloured plastic mulch at minimum spacing. On 

general assessment, growth parameters were best for control experiment 

(traditional way of mulching with plant residues) from sprouting and seedling 

stages up till the fruiting stage with the yield inclusive. 

 

Keywords: plastic, mulching, growth, yield, squash. 
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negligible fat content. In a 100-gram reference serving, raw squash supplies 69 

kilojoules (16 kcal) of food energy and is rich in vitamin C (20% of the Daily 

Value, DV), moderate in vitamin B6 and riboflavin (12–17% DV), but 

otherwise devoid of appreciable nutrient content, although the nutrient content 

of different Curcubita species may vary somewhat (University of the District 

of Columbia, 2015).  

Most Curcubita species, squash inclusive are herbaceous vines that grow 

several meters in length and have tendrils, but non-vining "bush" cultivars have 

also been developed. The yellow or orange flowers on a Cucurbita plant are of 

two types: female and male. The female flowers produce the fruit and the male 

flowers produce pollen. Many North and Central American species are visited 

by specialist bee pollinators, but other insects with more general feeding habits, 

such as honey bees, also visit.  Seeds with maximum germination potential 

develop by 45 days after anthesis, and seed weight reaches its maximum 70 

days after anthesis (Wilson and Splittstoesser, 1980). Some varieties germinate 

best with eight hours of sunlight daily and a planting depth of 1.2cm. Seeds 

planted deeper than 12.5cm are not likely to germinate (Oliver et al, 1983).  

Mulching provides a favorable environment for growth which results in more 

vigorous, healthier plants which may be more resistant to pest injury. Increase 

in soil temperature and moisture content stimulate root growth which leads to 

greater plant growth. Therefore, a mulched plant usually grows and matures 

more uniformly than non-mulched plants (Sarolia and Bhardwaj, 2012). 

Yamaguchi et al. (1996) also revealed that combination of reflective film 

mulching and shading treatments increased plant height, length of primary and 

secondary branches of carnation seedlings. 

Plastic mulching technology can effectively modify the crop growth 

environment and crop production due to differences in climatic conditions, 

spatial distribution characteristics, and cropping systems and methods. In this 

study, a metal analysis was conducted to quantitatively analyze the effects of 

plastic mulching on the yield of agricultural crops of squash. The result shows 

that plastic mulching significantly increased crop yield. Plastic mulching had 

the greatest effect of squash on yield is influenced by film color, mulching 

method, and crop type. Black film and ridge row mulching were favorable to 

crop growth and increases crop yield (Gao et al., 2019). 

Plastic mulching has become a globally applied agricultural practice for its 

instant economics benefits such as higher yields, earlier harvests, improved fruit 

https://en.wikipedia.org/wiki/Fat
https://en.wikipedia.org/wiki/Food_energy
https://en.wikipedia.org/wiki/Vitamin_C
https://en.wikipedia.org/wiki/Daily_Value
https://en.wikipedia.org/wiki/Daily_Value
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quality and increased water-use efficiency. However, knowledge of the 

sustainability of plastic mulching for squash remains vague in terms of both 

environmental and agronomic perspective. 

This study determines the effects of selected colours of plastic mulch on the 

growth and yield of squash in a derived savannah soils using the some growth 

and yield indicating parameters. 

 

Materials and Methods 

Study Site Description  

The study was carried out in a screen house situated at Agricultural and Bio-

Environmental Engineering Department of The Oke-Ogun Polytechnic, Saki 

(TOPS), Oyo State in South Western Nigeria. The coordinates of the study area 

is 8.6726° N, 3.3943° E. The vegetation is a derived savannah with a mean 

annual rainfall of about 1289.2mm. The soil samples were taken from the 

research and demonstration farm of the department. Surface soil samples from 

0-15cm depth randomly collected for planting were taken to the laboratory for 

analysis to know the preliminary status of the soil before planting. The results 

of the pre-planting analysis show that the fertility parameters in terms of major 

and selected minor nutrients are above the critical values.  

 

Experimental Procedures and Planting Operations 

This research work was conducted by using experimental pots. Loamy sand 

soils were collected from the study site in Saki, Nigeria. Soil randomly taken 

were bulked together and taken to the laboratory at Institute of Agricultural 

Research and Training (I.A.R.&T.), Moor Plantation, Ibadan for analysis before 

planting. The mulching operations were done using plant residues of dried sun 

flower shrubs as the control experiment while coloured polythene of selected 

different colours were used for plastic mulching. The selected colours are white, 

black and blue. Each mulching operations were replicated thrice to give a total 

of twelve treatments. 

The experimental pots used are seven litres bucket which were perforated at the 

bottom and sides for drainage of excess water during irrigation. The soil was 

pulverized to break clogs of soils and also control compaction of the soil before 

planting which can affect the flow of water in the pots. Three seeds of squash 

were planted in each experimental pot at 5cm depth and was later pruned to two 
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at two weeks after planting. The crops were irrigated with the same the same 

quantity of 0.5ml of water at the same interval of two days. 

 

Growth Indicators for Assessment 

Plant Height: Plant height was measured from ground to the tip of terminal bud 

every two weeks after planting using measuring tape. The heights of plants in 

each replicated experimental pot were measured and their average values were 

determined. This was done at two weeks interval after planting. 

Number of Leaves:  The plant was selected from each experimental pot and 

numbers of leaves were counted for each experimental pot and the average 

number of leaves was determined for each experimental pot. This was also done 

at two weeks interval after planting. 

Stem Girth: Determination of the width or stem girth of plants in each 

experimental pot was done using vernier calipers. The average value for each 

experimental pot was determined. This was also done at two weeks interval after 

planting. 

 

Materials Used 

 Materials used for the study include: 

• Squash seeds (Hybrid Summer Squash, Color F1): Used as test crop 

• Polyethylene of different colors (Black, Blue, and White): Used for 

plastic mulching 

• Sunflower grass: Used for control experiment 

• Soil (sandy loam): medium for planting crops 

• Shovel: Is used for digging, lifting and moving bulk materials such 

as soils etc. 

• Experimental Pot: Used for planting of seeds. 

• Measuring Tape: Used for measuring plant height. 

• Vernier Caliper: Used for measuring stem girth. 

• Auger: Used for taken soil sample. 

• Garden Fork: Is used to pulverize soil. 

• Digital Weighing Balance: It is used for weighing the yields and dry 

matters of squash.  
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Statistical Analysis of Results 

The variations between the mean values of the growth parameters for the four 

treatments were considered. Least Square Difference (LSD) was also used to 

test for significant differences in the growth parameters for the treatments using 

IBM SPSS Statistics, version 23. 

 

Results and Discussions 

The results of analyzed values for the macro nutrients when compared with the 

critical values in soils as reported by Lal (1994) revealed that the soil is fertile 

enough for the cultivation of the crop as presented in Table 1. 

 

Effects of Plastic Mulch on Growth Parameters 

The results showing the effects of plastic mulch on the plant heights, stem girths 

and number of leaves at two weeks after planting (2 WAP), four weeks after 

planting (4 WAP), six weeks after planting (6 WAP) and eight weeks after 

planting (8 WAP) are as presented in Figures 1, 2, 3 and 4 respectively.  At 2 

WAP, all the growth parameters have the peak values for blue plastic mulch and 

least for white plastic mulch except for the number of leaves. The trend remains 

the same for the growth parameters for all the treatments at 4 WAP. At both 6 

WAP and 8WAP, the trends were unchanged for the parameters in all the 

treatments.  

For the statistical analysis of the growth parameters, the mean difference is 

significant at the 0.05 level in the number of leaves between control and black 

mulch and also between control and white mulch at 2 WAP. At 4 WAP, there 

is no significant difference between the parameters for all the treatments. The 

mean difference is significant at the 0.05 level in the plant heights between 

control and blue mulch at 6WAP. At 8 WAP, there are also significant 

differences in the plant heights between control and black mulch and also 

between control and white mulch. The mean difference is significant at the 0.05 

level in the number of leaves between control and black mulch and also between 

control and blue mulch. 

 

Comparative Effects of Plastic Mulch on the Yield of Squash 

The yields of the four treatments from ten weeks after planting by weighing 

freshly harvested fruits are 712.32g for control as the peak value and the least 

value of 37.73g for blue coloured plastic mulching. According to Joseph 
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Masabni (2016), at minimum spacing of 45cm for squash at 2 seeds per stand, 

a hectare of land will give 49,382.22 stands per hectare. The yield per stand 

from the study gave a peak value of 3,517 tons/ha of yield for control 

experiment while blue coloured plastic mulch gave a least value of 186 tons/ha. 

At maximum spacing of 120cm and 2 seeds per stand, a hectare of gave 

6,943.88 stands per hectare. The yield per stand from thus gave a peak value of 

495 tons/ha of yield for control experiment and least value of 26 tons/ha of yield 

for the blue coloured plastic mulch. 

 

Dry Matter Production 

The data on Dry Matter Production (DMP) of the squash leaves were found to 

be 53.83g for control experiments, 16.00g for blue coloured plastic mulch, 

15.77g for black coloured plastic mulch and 9.67g for white coloured plastic 

mulch. According to Joseph Masabni (2016), at 45cm (minimum) spacing, the 

dry matter production for control experiments gave 266 tons/ha, blue mulch 

gave 77 tons/ha, black mulch gave 78 tons/ha and white mulch gave 48 tons/ha. 

At 120cm (maximum) spacing, the dry matter yield for control experiments 

gave 37 tons/ha, blue mulch gave 11 tons/ha, black mulch gave 11 tons/ha and 

white mulch gave 7 tons/ha. 

 

Conclusions 

Agriculture is expected to meet future food security challenges by increasing 

production while conserving important natural resources. Freshwater is an 

increasingly limited resource that is often mismanaged. Efforts to improve 

water use management and efficiencies for crop growth need to be a high 

priority for farmers. This study assesses the water use efficiency of squash under 

the effects of selected colours of plastic mulch as a soil moisture conservation 

measure on the growth and yield of squash in a derived savannah soil. Among 

the selected colours of the plastic mulch used in this study, white colour and 

black colour had the most adverse impact on the indicating growth parameters 

of squash plant contributing to significant decrease in the plant heights and 

number of leaves compared to blue colour treatment with higher lengths of plant 

and number of leaves. For the yield, the blue coloured plastic mulch with better 

growth indicators was found to have the least values. On general assessment, 

growth parameters were best for control experiment (traditional way of 

mulching with plant residues) from the sprouting and seedling stages up till the 
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fruiting stage. This may be due to provision of a better aerated soil as air is one 

of the necessities for plant growth. The yield from the control experiment was 

also found to be the best. 
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Table 1: Comparison of Analyzed Macro Nutrients with the Critical values 

Macro Nutrrients Critical Values Analyzed Values 

Total Nitrogen 0.42 - 0.72g/kg 7.5g/kg 

Available Potassium 0.04 - 3.0 % 0.62% 

Available Phosphorus 0.17 - 0.15% 5.13% 
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Figure 1 Average growth parameters for the effects of plastic mulch at 2 WAP 

 

 

 
Figure 2 Average growth parameters for the effects of plastic mulch at 4 WAP 
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Figure 3: Average growth parameters for the effects of plastic mulch at 6 WAP 

 

 

 
Figure 4 Average growth parameters for the effects of plastic mulch at 8 WAP 
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