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Abstract— Mulching provide benefits in crop production. This study
was carried out to determine the effect of different mulching materials
on the growth and yield of string beans (Phaseolus vulgaris). It was
conducted at Western Mindanao State University Poblacion, Alicia,
Zamboanga Sibugay. The study aims to determine which mulching
material promotes optimal growth and yield. To evaluate the effect of
mulching materials on the growth and yields. To determine the
significant difference on the growth and yield as affected by different
mulching materials. The experiment was done using a Randomized
Complete Block Design (RCBD) with four treatments replicated three
times. In plant height of string beans measured in centimeters as
influence by different mulching materials. The blue plastic mulch
obtained the highest mean of 60.27 cm. The lowest plant height with
the mean of 26.74 cm was observed in yellow plastic mulch (T4). In
number of leaves, no mulch (control) (T1) obtained the highest number
of leaves with the mean of 14.1 leaves. The lowest number of leaves
was obtained in yellow plastic mulch (T4) with the mean of 11.17. Blue
plastic mulch (T3) has the highest average weight of fruits with the
mean of 264.98 grams. The lowest average weight of fruits was
obtained in yellow plastic mulch (T4) with the mean 129.53 grams.
Blue plastic mulch (T3) has the highest average number of fruits with
the mean of 14.89. The lowest average number of fruits was obtained
in yellow plastic mulch (Ty4) with the mean 8.22. The result can be
summarized as follows; the plant height, average number of leaves,
average weight of fruits and the average number of fruits shows no
significant difference, suggesting that the different mulching materials
did not influence the growth of string beans. The performance of the
different mulches was similar to that of control.
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I. INTRODUCTION

Green beans (Phaseolus vulgaris), popularly known as string
beans, have long edible pods and tiny inside seeds. Green beans
as a major vegetable legume farmed by farmers. Legumes
tolerate heat and drought and thrive on marginal soils. They are
known for their ability of nitrogen in the soil, similar other
legumes (Amanueletal,2000). In Swaziland, green beans are
farmed on a limited scale, spanning wide range of climatic
zones, yet it is possible to produce considerable quantities of
green beans every year (VanSchoonhovenandVoysestl,993).
Due to their high protein content and lower cost when compared
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to meat, which is a primary source of protein, beans are a crucial
and competitive staple in the diets of the underprivileged.
Legumes can be eaten as dried beans or as fresh green beans.
When picked when the young, soft pods are still unripe, they
are also commonly used as a vegetable.

In different locations, these immature pods are referred to
as string beans, snap beans, French beans or green beans. They
are rich in protein and iron and contain essential nutrients such
as ascorbic acid, Vitamin A, Vitamin B and calcium
(KellyandScott1992; Ndegwaetal.,2006). Green beans are very
valuable crop when cultivated for the fresh market and area
means by which local farmers can diversify their agricultural
production. Green beans, grown for their tender pods require
between 50-75 days, depending upon variety and planting
season. An important first step in the production of high
yielding green beans is the selection of the appropriate varieties,
since some varieties are more suited to other climate and soil
conditions.

Although green beans can perform well in many kinds of
soils, best yields are obtained in well-drained, clay loam soil,
rich in organic matter and with pH ranging from 5.5 to 7.5.
String beans require a constant supply of moisture during the
growing season and water deficiency or stress, especially
during the blossom to pod set period, has been demonstrated to
caused blossoms and pods drop, resulting in poor-quality crop
and reduced yields. Also excess water at any time during
growth has been shown to increase the plant’s susceptibility to
root rot infection, which also can reduce yields. Soil water
management is therefore very critical to achieving
commercially acceptable high yields in green beans cultivation
(Tamu et al.,2021).

By cultivating the appropriate varieties, local farmers can
become leading producers of this specialty crop. The evaluation
and selection of high yielding, disease tolerant varieties with
quality characteristics acceptable to the local market are
essential to the improvement of local production (Kelly and
Scott, 1992; Ndegwa et al., 2006). Total world production
exceeds 17 million tones, with China, Indonesia, India and
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Turkey among the largest producers and consumers of this crop
(FAOSTAT, 2010).

II. MATERIALS AND METHODS

Time and place of the study

The study was conducted at Western Mindanao State
University, Alicia Campus, Zamboanga Sibugay Province from
September 14, 2025 to November 17, 2025.

Materials

The materials used in the study were the following: string
beans seed, tape measure, sprinkler, notebook, Ball pen, digital
weighing scale, fertilizer (Urea and complete fertilizer) pole,
yellow and blue plastic mulch, organic mulch, straw rope twine,
nylon rope, and pesticide.

Methods

The design of the experimental field was Randomized
Complete Block Design (RCBD) with four (4) treatments
replicated three (3) times.

The following treatments were.
T1- No Mulch (Control)
T2- Organic mulch
T3- Blue plastic mulch
T4- Yellow plastic mulch
Land Preparation and Field layout

Weeds and unnecessary materials were removed from the
area. After cleaning, it was divided into three blocks with four
treatment areas in each block.

Block 1 Block 2 Block 3
T1 T1
T3
T4
T2 T3
T1 T2 T3
T4 T4 T2

Figurel. Field layout

Total Experimental Area =6 x 7 m?
Dimension per Plot =15x13m
Distance between Blocks = 50 cm
Distance between Treatment = 100 cm
Number of Plots = 12

Legends:

T1- No Mulching (Control)

T2- Organic mulch

T3- Blue plastic mulch

T4- Yellow plastic mulch

Planting
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The seeds were directly sowed into each hole. Water was
sprayed to keep the soil sufficiently moist.

Mulching

The plots were covered with yellow plastic mulch before the
seeds were sown in each planting hole. Based on the planting
distance, planting holes were determined. Also the blue plastic
mulch was spread before sowing the seeds.

The organic mulch was placed between the plants, at least
two inches thick. The organic mulch was spread equally around
the crop.

Watering

Watering of plants was done early morning and late
afternoon from planting to harvesting using a sprinkler.
Watering the plants also keep the soil consistently moist.
Harvesting

Harvesting was done in early morning if the fruit is matured
and ready to pick.

III. RESULTS

Height of the Plants

TABLE 1. Transform data on plant height (cm) of string beans influenced by
the different mulching materials.

Treatment Total Mean
1 33.17 34.25 35.38 102.8 34.27
2 38.79 30.67 32.04 101.5 33.83
3 120.5 30.84 29.46 180.8 60.27
4 19.34 29.38 31.5 80.22 26.74

Block total 211.8 125.14 128.38

Grand total 465.32

Table 1 shows the plant height of string beans measured in
centimeters as influenced by different mulching materials. As
noted in the data, blue plastic mulch (T3), obtained the highest
mean of 60.27 cm. This was followed by no mulching (control)
(T,) with the mean of 34.27 cm and organic mulch (T>) with the
mean of 33.83 cm respectively. The lowest plant height with the
mean of 26.74 cm was observed in yellow plastic mulch (Ts).
Number of Leaves

TABLE 2. Transformed data on average number of leaves of string beans
influenced by the different mulching materials.

Treatment Total Mean
1 15 14.46 12.84 423 14.1
2 13.79 13.46 9.25 36.5 12.17
3 16.25 12.63 9.79 38.67 12.89
4 10.13 11.92 11.46 33.51 11.17

Block total 55.17 52.47 43.34

Grand total 150.98

Grand mean 12.58

Table 2 shows the average number of leaves per plant of
string beans as influenced by the different mulching materials.
As shown in the table, no mulch (control) (T) obtained the
highest number of leaves with the mean of 14.1 leaves. This
was followed by blue plastic mulch (T3) with the mean of 12.89
leaves and organic mulch (T,) with the mean of 12.17 leaves
respectively. The lowest number of leaves was obtained in
yellow plastic mulch (T4) with the mean of 11.17.

Weight of the Fruits
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TABLE 3. Transformed data on average weight (grams) of string beans
influenced by the different mulching materials.

Treatment Total Mean
1 191.67 353.67 155 700.34 233.45
2 459.3 78 57 594.3 198.1
3 394.3 244 156.64 794.94 264.98
4 113.3 90.3 185 388.6 129.53

Block total 1158.57 | 765.97 553.64

Grand total 2478.18

Grand mean 206.52
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CV=14%
Ns= non-significant

The result shows no significant difference among the
treatments as shown by the analysis of variance. The result
indicates that the different mulching materials had no variation
to influence the number of leaves of string beans.

Appendix 3. ANOVA. Weight of fruits

Table 3 shows the average weight of fruits of string beans
as influenced by the different mulching materials. As shown in
the table, blue plastic mulch (T3) has the highest average weight
of fruits with the mean of 264.98 grams. This was followed by
no mulch (T;) with the mean of 233.45 grams and organic
mulch (T,) with the mean of 198.1 grams. The lowest average
weight of fruits was obtained in yellow plastic mulch (T4) with
the mean 129.53 grams.

Number of Fruits

TABLE 4. Transformed data on average number of fruits of string beans
influenced by the different mulching materials.

Treatment Total Mean
1 10.3 | 21.3 10 41.6 13.87
2 233 6.3 4.3 33.9 11.3
3 18.67 15 11 44.67 14.89
4 7 6 11.67 | 24.67 8.22

Block total | 59.27 | 48.6 | 36.97

Grand total 144.84

Grand mean 12.07

Table 4 shows the average number of fruits of string beans
as influenced by the different mulching materials. As shown in
the table, blue plastic mulch (T3) has the highest average
number of fruits with the mean of 14.89. This was followed by
no mulch (T;) with the mean of 13.87 and organic mulch (T>)
with the mean of 11.3. The lowest average number of fruits was
obtained in yellow plastic mulch (T4) with the mean 8.22.

Appendix 1. ANOVA. Plant height

F tab
SV DF SS MS F value | 5% 1%
Block 2 1206.61 | 603.31 0.83
Treatment 3 1954.43 | 651.48 0.90 4.76 9.78
Error 6 4361.04 | 726.84
Total 11 7522.09
CV=69%

Ns=non-significant

The non-significant result of the plant height of string beans
may be due to the variety of string beans used which was
Bongga. Bongga variety of string beans has a good tolerance to
heat and dry seasons that are genetically engineered to grow in
the harsh climate of the country. This variety of string beans can
grow vigorously by providing its essential needs without the
help of mulching.

Appendix 2. ANOVA. Number of leaves

SV DF SS MS F value | 5% 1%
Block 2 62.19 | 31.09 0.65
Treatment 3 79.71 | 26.57 0.56 476 9.78
Error 6 286.48 | 47.75

Total 11 | 428.39
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SV DF SS MS F value F tab
Block 2 47096.59 23548.30 1.27
Treatment 3 30421.38 10140.46 0.55
Error 6 111595.59 18599.27
Total 11 189113.56
CV=66%

Ns=non-significant

However, the results showed that there is no significant
difference between the control and the other treatments in the
parameter measured. It indicates that the different mulching
materials did not influence the weight of fruits of stringing
beans.

Appendix 4. ANOVA. Number of fruits
SV DF SS MS | Fvalue | 5% 1%
Block 2 19.22 | 9.61 3.06
Treatment | 3 13.70 | 4.57 1.46 4.67 9,78
Error 6 | 18.82 | 3.14
Total 11 | 51.73

CV=57%
Ns=non-significant

The result shows no significant difference within the
treatment. It indicates the failure of the experiment to detect any
difference among the treatment.

IV. SUMMARY AND CONCLUSION

The study entitled “Effect of different mulching materials
on the growth and yield of string beans (Phaseolus vulgaris)
was conducted at the Western Mindanao State University,
Poblacion, Alicia Campus, Zamboanga Sibugay from
September 14, 2025 to November 17, 2025. The objectives of
the study were: To determine which mulching material
promotes optimal growth and yield, providing insights for
farmers to enhance their cultivation practices. To evaluate the
effect of mulching materials on the growth and yield. To
determine the significant difference on the growth and yield as
affected by different mulching materials.

The study was carried out in Complete Randomized Block
Design (RCBD) with four treatments and replicated three times.
Treatments were as follows: Ti- no mulch (control), T»-
Organic mulch, Ts- Blue plastic mulch and T4~ Yellow plastic
mulch.

The parameters used to determine the effect of the different
treatments were; plant height, average number of leaves,
average weight of fruits, and average number of fruits.

The result can be summarized as follows; the plant height,
average number of leaves, average weight of fruits and the
average number of fruits shows no significant difference,
suggesting that the different mulching materials did not
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influence the growth of string beans. The performance of the
different mulches was similar to that of control.

V. RECOMMENDATION

With the result it is recommended to the farmers to use
mulching as one of their farming practices however, the use of
mulching materials will depend on the purpose of the farmer.
To the researcher, it is also suggested that further research
should carried out to the following: Try other crops that has
longer life span should also be research on the different
mulching materials to determine its influence on the growth and
yield of the crop. Choose other kind of crops that are suitable
for specific mulching materials.

REFERENCES

Abd El-Rahman, N., El-Wafa, S.M., Farag, A.A., & Heggi,
M.A.(2018).Effect of different Mulching colors and Tunnel covering on
plant growth, yoeld, and Post harvest Quality of Green Beans. Egypt J.
Hort. 45(1)141-163

Ahmad, S., Raza, M.A.S., Saleem, M.F., Zahra, S.S., Khan,LH., Ali, M.,
Shahid, A.M., Igbal, R., &Zaheer, M.S., (2015). Mulching strategies for
weeds control and water conservation in cotton. J. Agric. Biol. Sci 8:299—
306

Amanuel, G.S., Kiihne, R.F., Tanner, D.G., and Vlek, P.L.G. (2000).
Biological nitrogen fixation in faba bean (Vicia faba L.) in the Ethiopian
highlands as affected by phosphorus fertilization and inoculation.
Biological Fertilization in Soils. 82: 16-44.

Borst, H.L., Woodburn, R., (1942). The effect of mulching and methods
of cultivation on runoff and erosion from Muskingham silt loam. J. Agric.
Engin. 23:19-22

C. (1939) The effect of surface cover on soil moisture losses by
evaporation.Amer. Soil. Science Society 4:65-70

Dil Baugh, M., Afzal MN., Raza 1., & Dupont PL., (2011), Comparative
study of different weeding methods on cotton crop under drip irrigation
system. In World Cotton Research Conference-5, Mumbai, India. Excel
India Publishers. 7-11 (2011) (pp. 392-395).

Downer, J., Hodel, D.,(2001). The effects of mulching on establishment
of Syagrusromanzoffiana(Cham.)Becc.,Washingtonia robusta H. Wendl
and Archontophoenixcunninghamiana (H.Wendl.)H.Wendland Drude in
the landscape. Sci. Hortic. 87:85-92

Espi, E., Salmeron, A., Fontecha, A., Garcia, Y., & Real, A.L,, (2006)
Plastic films for agricultural applications. J. Plas. Film. Sheet. 22: 85-102
FAOSTAT, (2010). Statistical Databases of the Food and Agriculture
Organization, Food Transport 2010, London,
UK http://www.fao.foo,trans/stat/2010.(29/03/2008).

. Harris, R.W., Clark, JR., & Matheny, N.P. (2004) Arboriculture:
integrated management of landscape trees, shrubs, and vines, 4th edition.
Prentice Hall, Inc, Upper Saddle River, NJ.578 pages. Houle G, Babeux
P (1994) Fertilizing and mulching influence on the performance of four
native woody species suitable for re-vegetation in subarctic Quebec.
Canad. J. For. Res. 24:2342-2349

[1].

91

International Journal of Multidisciplinary Research and Publications

ISSN (Online): 2581-6187

[11]. Ibtissam, M., Maria, R., Khadija, C., Nourddine, K., & Abdel, B.B.,
"Study of the Effect of Mulching Materials on Weed Control in Saffron
Cultivation in Eastern Morocco", The Scientific World Journal, vol. 2021,
Article ID 9727004, 9 pages, 2021. https://doi.org/10.1155/2021/9727004
Kacinski NA (1951) Sowing oak in micro depressions as a means of
combating drought on light chestnut soils. Pocvoved. 10:585-603

Kelly, J.F., and Scott, M.K. (1992). The nutritional value of snap beans
versus other vegetables.CIAT Proceedings of an International Conference
on Snap beans in the developing world held from 16th to 20th October
1989. Cali, Colombia. pp: 23-46

Mendonca, S., Avila, MC., Vital, R., Evangelista, ZR., Panter, N., &
Nascimento, A.,(2021). Effect of different mulching on tomato
development and yield. Scientia Horticultire. 275(10)57-96

Ngouajio, M., & McGiffen, M.E. (2004) Sustainable vegetable
production: effects of cropping systems on weed and insect population
dynamics. Acta.Hortic. 638:77-83

Queiroz, L., Oliveira, A.C., & Helbirg, E. (2002). Soaking the common
bean in a domestic preparation produced the contents of raffinose—type
oligosaccharides but did not interefere with nutritive value. Journal of
Nutritional Science (Vitaminol), (Tokyo). 48 (4): 283-289.

Russell, J. Sartz, R.S. (1963) Water yield and soil loss from soil-block
lysimeters planted to small trees and other crops. USFS Research Paper
LS-6, St. Paul, MN, 23 pp.

Schahbazian, N., & Iran-Nejad, H. (2006) The effects of different mulch
types and irrigation intervals on cotton yield. Die. Bodenk. 57:765-766
Schales, F. (1990) Agricultural plastics use in the United States.
Proceedings of the 11th International Congress of Plastics in Agriculture,
54-56.

Shogren, R.L. (2001) Biodegradable mulches from renewable resources.J.
Sus. Agric. 16:33-47

Siipilehto, J. (2001) Effect of weed control with fiber mulches and
herbicides on the initial development of spruce, birch and aspen seedlings
on abandoned farmland. Silva.Fenn. 35:403—414

Smith, M.W. (2000) Cultivar and mulch affect cold injury of young pecan
trees. J. Amer. Pomo. Soc. 54:29-33

Tamu, C., Lendzemo, T., & Vugheh, F., (2021). Effect of Different
Mulching materials on yhe Growth and Yield of Green Bean (Phaseolus
vulgaris L.) in Nfonta the Western Highlands of Cameroo. Sustainable
Agriculture Research, 11(1), 5-9. http://doi.org/1053391sar.v1 Inlpl
Tanavud, C., Kheowvongsri, P., Yongchalermchai, C., Leowarin, W.,
Densrisereekul, O., Bennui, A., Muraseand, J., & Kimura, M. (2001)
Effects of land use patterns on soil and water quality in Khlong U-Taphao
Basin. Thai. J. Agric. Sci. 34:15-31

Truax, B., & Gagnon, D. (1993). Effects of straw and black plastic
mulching on the initial growth and nutrition of butternut, white ash and
bur oak. Forest Ecology and Management 57: 17-27.

Van Schoonhoven, A., & Voysest, O. (1993).Common beans research for
crop improvement. Wallingford, United Kingdom.

Watson, G.W. (1988) Organic mulch and grass competition influence tree
root development. J. Arboric. 14:200-203

Watson, G.W., & Kupkowski, G. (1991) Effects of a deep layer of mulch
on the soil environment and tree root growth. J. Arboric. 17:242-245
Xing, N.Q., Zhang, Y.Q., & Wang, L.X. (2003) The study on dry-land
agriculture in North China.(In Chinese.) Chinese Agriculture Press,
Beijing

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].
[27].
[28].

[29].

Romil L. Alejandro, Blesy Shine F. Bucoy, Honey Claire F. Galvez, Joylyn S. Galula, and Jocel P. Custodio, “Effects of Different Mulching
Materials on the Growth and Yield of String beans (Phaseolus vulgaris),” International Journal of Multidisciplinary Research and Publications

(IJMRAP), Volume 8, Issue 10, pp. 88-91, 2026.



