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ABSTRACT 

This study investigated the combined effects of irrigation methods and plastic mulches on 

growth, yield and quality of watermelon in summer season. The treatments of the study comprised with 

three levels of as main plot viz., Irrigation in furrows at 100% of CPE (I1), Irrigation in alternate furrows 

at 80% of CPE (I2) and drip irrigation with fertigation system at 80% of CPE (I3) and five levels of 

plastic mulches as sub treatment viz., without mulching (M0), mulching with black polythene of 80 

micron thickness (M1), mulching with black polythene of 50 micron thickness (M2), mulching with 

white polythene of 80 micron thickness (M3) and mulching with white polythene of 50 micron thickness 

(M4). The highest values for growth parameters (plant length, number of nodes and leaves plant-1) and 

yield parameters (number of fruits plant-1, fruit weight and fruit yield) obtained when irrigation water 

applied through drip irrigation with fertigation at 80% CPE followed by furrow method at 100% CPE. 

The highest growth and yield were recorded with Mulching with white polythene of 50-micron 

thickness (M4) followed by mulching with white polythene of 80-micron thickness (M3) and mulching 

with black polythene of 50-micron thickness (M2) while lowest values were recorded under without 

mulch treatment. 

INTRODUCTION 
 

Watermelon (Citrullus lanatus Thunb) is a wonderful fruit contains enormous 

antioxidant potential, low calorific value and about 93% of water, so its name called “water” 

melon. It is a popular dessert fruit and commercial vegetable fruit in India grown mostly in 

summer season so it required more irrigation water (400 mm to 600 mm) during the entire crop 

period. Irrigation water is often limited and therefore the techniques which help to conserve 

water in the field are needed. Efficient use of available irrigation water is essential for 

increasing agricultural productivity as well as water use efficiency. Surface irrigation method 

is most widely used all over the world as well as in India. Among the surface irrigation 

methods, Furrow irrigation is the most common irrigation method in the Madhya Pradesh. 

Recently, there has been an increasing trend in Madhya Pradesh to switch from furrow to drip 

irrigation in watermelon cultivation to save more irrigation water because of subsurface drip 
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irrigation has been considered more efficient in reducing evaporation and runoff while applying 

water at crop’s root zone. Drip irrigation is hi-tech methods receiving wider acceptance and 

adoption, particularly to make use of the available water with more productivity. Fertigation 

ensures higher fertilizer use efficiency, besides providing scope for making soil amendments 

and even biological methods of plant protection. In the fertigation method, fertilizers can be 

applied throughout the crop growing season in a phased manner, in various split doses, in any 

desired concentration. Inorganic materials or mulches like plastic films and polyethylene 

provide many advantages for the growers such as increased yields, early crop maturity, high 

quality produces, and insect and weed control (Ennis 1987). Various colour and thickness of 

plastic mulches especially create a specific microclimate for plants (Csizinzky et al., 1995). 

The microclimate factors strongly affect the soil temperature and moisture in the root zone, 

which in turn may influence plant growth (Aguyoh et al. 1999; Osiru and Hahn 1994). There 

are three major colours of plastic mulch used in commercial vegetable production: i.e., black, 

clear and white reflective mulches. This kind of mulch is recommended when lower soil 

temperatures are desirable for sowing vegetables, particularly in summer production under 

warmer arid regions compared with black plastic mulch (Gordon et al., 2010). Economics 

suggest that the film thickness should be minimum possible commensurate with desired life 

and strength (Iyenger et al., 2011). This needs a change from maximizing productivity per unit 

of land area to maximizing productivity per unit of water consumed. Thus, irrigation and 

mulching practices may contribute to improve crop growth and yield of watermelon. The 

present study was conducted to determine watermelon growth and yield in summer season 

using suitable irrigation method along with polythene mulch of different thickness and colour 

in Malwa Region of Madhya Pradesh. 

MATERIALS AND METHODS 

 
The experiment was carried out during rabi season of 2019 and 2020 at Village – 

Silotiya, Tehsil – Sawer, District – Indore (M.P.). The experiment was laid out in split plot 

design with 15 treatments combinations and 3 replications on black cotton soil. The main 

treatments were irrigation methods viz., Irrigation in furrows at 100% of CPE (I1), Irrigation in 

alternate furrows at 80% of CPE (I2) and drip irrigation with fertigation system at 80% of CPE 

(I3) along with five plastic mulches as sub treatment viz., without mulching (M0), mulching 

with black polythene of 80 micron thickness (M1), mulching with black polythene of 50 micron 
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thickness (M2), mulching with white polythene of 80 micron thickness (M3) and mulching with 

white polythene of 50 micron thickness (M4). The irrigation was applied daily based on the 

cumulative pan evaporation data of previous day and information obtained from the agro 

meteorological data. The objective of the experiments was to find out suitable irrigation level 

and colour plastic mulch with different thickness for yield, WUE, water saving and economics 

of watermelon. The scheduling of irrigation was done at 50 mm cumulative pan evaporation 

(CPE) with 50 mm depth of irrigation water in furrow method while 50 mm cumulative 

evaporation (CPE) with 40 mm depth of irrigation water in alternate furrow and drip irrigation 

method. 

RESULT AND DISCUSSION 
 

Effect of irrigation methods 
 

The longest plant with maximum number of nodes and leaves plant-1 were detected 

during both the years of study when irrigation water applied through drip irrigation with 

fertigation system at 80% of CPE than irrigation water applied through furrow or alternate 

furrow method. The results are in line with findings of Fuentes et al. (2018) in watermelon, 

Singh et al. (2007) in bitter gourd, Anu et al. (2014) in okra, Ruby et al. (2012) in strawberry. 

They observed that drip irrigation is efficient in reducing evaporation from the soil, runoff and 

leaching below the root zone. The irrigation applied through drip method with fertigation 

system at frequent intervals provides a consistent moisture regimes and nutrient pool in the 

root zone and therefore, roots remain active for a longer period. Hagin and Lowengart (1996) 

and Erdem et al. (2001) reported that the proper and continuous moisture in the soil also 

increases the availability of nutrients and translocation of food materials which accelerate the 

vegetative growth of plant parts and maintain the soil moisture as well as temperature at 

optimum level. Higher values of vegetative growth traits were found under higher water levels 

than under lower water levels. This might be due to the fact that maximum amount of water 

would be stored in the root zone and deep percolation losses would be minimum at lower 

irrigation levels. The reduction in plant length, number of nodes and leaves under alternate 

furrow method is due to a decrease of the available water in active root zone, which cause a 

disturbance in the physiological processes essential for plant growth reported by Alenazi et al. 

(2015). 

Yield can be considered to be the final expression of the physiological and metabolic 

activities of plants and is governed by various factors. Yield component had better expression 
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at adequate quantity and balance of irrigation water applied during the crop growth period 

which ultimately lead towards an increase in yield parameters. The results revealed that 

significantly maximum number of fruits, average fruit weight and fruit yield of watermelon 

was recorded with treatment I3 (Drip irrigation with fertigation system at 80% of CPE) over 

other treatments during both the experimental years. The results are in conformity with findings 

of Srinivas et al. (1989), Leskovar et al. (2001), Erdem and Yuksel (2003), Wakindiki and 

Kirambia (2011) Cui-hua et al. (2016), Fuentes et al. (2018), Rolbiecki et al. (2020) who 

observed that drip irrigation is efficient in reducing evaporation from the soil, runoff and 

leaching below the root zone. The irrigation applied through drip method with fertigation 

system at frequent intervals provides a consistent moisture regimes and nutrient pool in the 

root zone and therefore, roots remain active for a longer period. The proper and continuous 

moisture in the soil also increases the availability of nutrients and translocation of food 

materials which accelerate the vegetative growth of plant parts and maintain the soil moisture 

as well as temperature at optimum level reported by Hagin and Lowengart (1996) and Erdem 

et al. (2001). Other studies that have compared drip irrigation and furrow irrigation systems, 

resulted in fruit yield increase under drip irrigation (Fuentes et al., 2018). Smaller and more 

frequent applications of water made through drip irrigation deliver water to crops more 

efficiently to meet plant and water nutrient needs while avoiding flood stress (Leskovar et al., 

2001). Furrow irrigation commonly creates cyclical soil water deficits related to long intervals 

between each irrigation. 

Effect of colour and thickness of plastic mulch 
 

The results revealed that different types of mulching materials significantly influenced 

the growth parameters of watermelon viz., plant length, number of nods and number of leaves 

plant-1 over control. Among different mulching treatments, treatment M4 (Mulching with white 

polythene of 50-micron thickness) resulted higher plant length, number of nodes and leaves 

plant-1. However, treatment M0 (Without mulch) recorded the minimum growth. The increase 

in growth parameters was attributed to sufficient soil moisture near root zone and minimized 

the evaporation loss due to mulching. The extended retention of moisture and availability of 

moisture also leading to higher uptake of nutrient for proper growth and development of plants 

resulted higher growth of plant as compared to without mulch treatment. The changes in soil 

temperature below polythene mulch could be attributed to different manners of heating and 

heat transfer to soil and also to heat accumulation during day and loss during night. Similar 

findings have also been obtained by Parmar et al. (2013), Nwokwu and Aniekwe (2014), 
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Abdelrahman et al. (2016), Rao et al. (2017), Dadheech et al. (2018), Moe et al. (2018) in 

watermelon; El- Shaikh and Fouda (2008), Mutetwa and Mtaita (2014) in cucumber; Memon 

et al. (2017), Ali et al. (2019) in Okra; Helaly et al. (2017) in husk tomato. Maida et al. (2019) 

reported that the microclimate condition improved by the mulches might have provided a 

suitable condition for producing higher plant height and number of primary and secondary 

branches in the chili plants. 

It was observed that white polythene mulch performed better on growth characters as 

compare to black polythene mulch during both the experimental years. The results in line with 

Lament (1993), Dickerson (2012), Dadheech et al. (2018) and Maida et al. (2019). They stated 

that white polythene mulch provided favorable condition to plants for early season growth 

boost and higher growth may be due to reflected sun light and less evapo-transpiration and 

maintain soil moisture as compare to black polythene mulch during summer season. Lament 

(1993) noticed that white plastic mulch has been shown to generate cooler soil temperatures 

than black plastic. Lament (1999) and Dickerson (2012) reported that white plastic mulch is 

reflected light back into the atmosphere or the plant canopy resulting in slightly cooler soil 

temperature about -2ºF at 1-inch depth. These mulches can be used to establish crops when 

reduced soil temperature might be beneficial. 

The results also revealed that thickness of polythene mulch was significantly affected 

to growth parameters of watermelon. These results were in consonance with Iyenger et al. 

(2011), Kulkarni et al. (2015) and Job et al. (2016). They reported that in plastic mulching, the 

thickness of mulch film should be in accordance with type and age of crop. Economics suggest 

that the film thickness should be minimum possible commensurate with desired life and 

strength. Kulkarni et al. (2015) and Job et al. (2016) also observed that plastic mulch of 50- 

micron thickness underwent early deterioration which ultimately affected growth of 

watermelon and produced highest number of nodes and leaves. 

REFERENCES 
 

Abdelrahman, N. A.; Abdalla, E. A.; Ibrahim, E. A. and El Naim, A. M. (2016). The Effect of Plastic 

Mulch on Growth and Yield of Rain-fed Cowpea and Watermelon in North Kordofan State 

of Sudan. World Journal of Agricultural Research, 4(5): 139-142. 

Aguyoh J, Taber H G and Lawson V. 1999. Maturity of fresh market sweet corn with direct seeded 

plants, transplants, clear plastic mulch and row cover combinations. Horticulture Technology, 

9(3): 420-425. 

Alenazi, M.; Abdel-Razzak, H.; Ibrahim, A.; Wahb-Allah, M. and Alsadon, A. (2015). Response of 

Muskmelon Cultivars to Plastic Mulch and Irrigation Regimes under Greenhouse Conditions. 

The Journal of Animal & Plant Sciences 25(5): 1398-1410. 

http://xisdxjxsu.asia/
http://www.sciepub.com/journal/WJAR
http://www.sciepub.com/WJAR/content/4/5


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN : 1673-064X 

 

http://xisdxjxsu.asia  VOLUME 18 ISSUE 3  402-409 

Ali, Z.; Imtiaz, M.; Nabi, G.; Ali, M. Y.; Khan, M. A. and Jalal, F. (2019). Effect of sowing time and 

mulching type on growth, yield, and quality of Abelmoschus esculentus L. International 

Journal of Botany Studies 4(3): 166 – 170. 

Anu V, Jalaja SM and Mathew, EK. 2014. Effect of fertigation levels and drip system layout on 

performance of okra under plastic mulch. Journal of Agricultural Engineering, 51(4): 28-32. 

Csizinzky AA, Schuster DJ and Kring JB. 1995. Color mulches on the population increase of Myzus 

persicae (Sultzer) on bell peppers. Southwestern Entomologist 15: 475-479. 

Cui-hua, H.; Xian, X.; Gang, Y. Q.; Li, Z. and Jun, L. (2016). Effects of irrigation frequency on yield 

and quality of melon under field conditions in Minqin oasis. International Research Journal 

of Public and Environmental Health, 3(12): 293-299. 

Dadheech S, Ramawtar and Yadav CM. 2018. Impact of Mulching Material on the Growth, Yield and 

Quality of Watermelon (Citrullus lanatus). International Journal of Current Microbiology 

and Applied Sciences 7(7): 2774-2782. 

Dickerson, G. W. (2012). Commercial Vegetable Production with Plastic Mulches. Cooperative 

Extension Service, New Mexico State University, Las Cruces, N.M. Guide. H-254. Reissued 

12/07. 

El- Shaikh, A. and Fouda, T. (2008). Effect of Different Mulching Types on Soil Temperature and 

Cucumber Production under Libyan Conditions. Misr Journal of Agricultural Engineering 

25(1): 160- 175. 

Ennis RS. 1987. Plastigone a new, time-controlled, photodegradable, plastic mulch film. Proceeding of 

the 20th Netherlands Agriculture. Plastics Congress. pp. 83-90. 

Erdem Y, Yuksel AN and Orta AH. 2001. The Effects of Deficit Irrigation on Watermelon Yield, Water 

Use and Quality Characteristics. Pakistan Journal of Biological Sciences, 4: 785-789. 

Erdem, Y. and Yuksel, A. N. (2003). Yield response of watermelon to irrigation shortage. Scientia 

Horticulturae 98: 365–383. 

Fuentes, C.; Enciso, J.; Nelson, S. D.; Anciso, J.; Setamou, M. and Farag, S. E. (2018). Yield Production 

and Water Use Efficiency under Furrow and Drip Irrigation Systems for Watermelon in South 

Texas. Subtropical Agriculture and Environments 69:1-7. 

Gordon, G. G.; Foshee, G. W.; Reed, S. T.; Brown, J. E. and Vinson, E. L. (2010). The Effects of 

Colored Plastic Mulches and Row Covers on the Growth and Yield of Okra. Horticulture 

Technology 20(1): 224-233. 

Hagin J. and Lowengart A. 1996. Fertigation for minimizing environmental pollution by fertilizers. 

Fertilizer Research, 43(1-3): 5-7. 

Helaly, A. A.; Goda, Y.; Abd El-Rehim, A. S.; Mohamed, A. A. and El-Zeiny, O. A. H. (2017). Effect 

of polyethylene mulching type on the growth, yield and fruits quality of physalis pubescens. 

Advances in Plants & Agriculture Research 6(5): 154-160. 

Iyengar KS, Gahrotra A, Mishra A, Kaushal KK and Dutt M. 2011. Practical Manual on Plastic 

Mulching. National Committee on Plasticulture Applications in Horticulture, Department of 

Agriculture & Cooperation, Ministry of Agriculture, Govt. of India, New Delhi 1: 6-7. 

Job, M.; Bhakar, S. R.; Singh, P. K.; Tiwari, G. S.; Sharma, R. K.; Lakhawat, S. S. and Sharma, D. 

(2016). Evaluation of Plastic Mulch for Changes in Mechanical Properties during Onion 

Cultivation. International Journal of Science, Environment and Technology, 5(2): 575–584. 

Lament, W. J. (1993). Plastic Mulches for the Production of Vegetable Crops. Hort Technology 3(1): 

35-39. 

Lament, W. J. (1999). The use of different colored mulches for yield and earliness. Proceedings of the 

New England Vegetable and Berry Growers Conference and Trade Show, Sturbridge, Mass. 

pp. 299-302. 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN : 1673-064X 

 

http://xisdxjxsu.asia  VOLUME 18 ISSUE 3  402-409 

Leskovar, D. I.; Ward, J. C. and Sprague, R. W. (2001). Yield, Quality, and Water Use Efficiency of 

Muskmelon Are Affected by Irrigation and Transplanting Versus Direct Seeding. 

HORTSCIENCE, 36(2):286–291. 

Maida, M.; Bisen, B. P. and Diwan, G. (2019). Effect of Plastic Mulch on Growth and Yield of Chilli 

(Capsicum annuum L.). International Journal of Current Microbiology and Applied Sciences, 

8(12): 2056-2062. 

Memon, M. S.; Siyal, A. A.; Changying, J.; Tagar, A. A.; Ara, S.; Soomro, S. A.; Khadimullah, Ullah, 

F. and Memon, N. (2017). Effect of Irrigation Methods and Plastic Mulch on Yield and Crop 

Water Productivity of Okra. Journal of Basic & Applied Sciences 13: 616-621. 

Moe, A.K.; Soe, T. T.; Hom, N. H.; Lwin, W. W. and Myint, K. T. (2018). Effects of Different Mulching 

Materials on Plant Growth, Fruit Yield and Quality of Two Cultivars of Watermelon (Citrullus 

lanatus Thunb.). Journal of Agricultural Research 5(1): 65-71. 

Mutetwa, M. and Mtaita, T. (2014). Effect of Different Mulch Colors on Cucumber Production. Journal 

of Global Innovations in Agricultural and Social Sciences 2(4): 178-184. 

Nwokwu, N. and Aniekwe, L. (2014). Impact of Different Mulching Materials on the Growth and Yield 

of Watermelon (Citrullus lanatus) in Abakaliki, Southeastern Nigeria. Journal of Biology, 

Agriculture and Healthcare 23(4): 22 – 30. 

Kulkarni, M. V.; Lipane, S.; Pawar, Y. and Prajapati, D. R. (2015). Influence of Planting Geometry and 

Mulching on Growth and Yield of Watermelon under Drip Irrigation. Journal of Agricultural 

Engineering and Food Technology 2(1): 22-24. 

Osiru T and Hahn J. 1994. Effect of mulching on the growth, yield and quality of yams. Journal of 

Plant Physiology, 64(8): 201:205. 

Parmar H. N.; Polara, N. D. and Viradiya, R. R. (2013). Effect of Mulching Material on Growth, Yield 

and Quality of Watermelon (Citrullus lanatus Thunb) Cv. Kiran. Universal Journal of 

Agricultural Research 1(2): 30-37. 

Rolbiecki, R.; Rolbiecki, S.; Piszczek, P.; Figas, A.; Jagosz, B.; Ptach, W.; Prus, P. and Kazula, M. J. 

(2020). Impact of Nitrogen Fertigation on Watermelon Yield Grown on the Very Light Soil 

in Poland. Agronomy, 213(10): 1-10. 

Rao KVR, Bajpai A, Gangwar S, Chourasia L and Soni K. 2017. Effect of Mulching on Growth, Yield 

and Economics of Watermelon (Citrullus lanatus Thunb). Environment & Ecology 35(3D): 

2437-2441. 

Ruby R, Nirala SK and Suresh R. 2012. Effect of fertigation and mulch on yield of pointed gourd in 

calcareous soil of north Bihar. Environment and ecology, 30(3a): 641-645. 

Srinivas, K.; Hegde, D. M. and Havanagi, G. V. (1989). Irrigation studies on watermelon (Citrullus 

lanatus (Thunb) Matsum Nakai). Irrigation Science volume 10: 293–301. 

Singh B, Kumar M and Mehto, SP. 2007. Advancing bitter gourd crop by plastic mulching: a profitable 

and sustainable technology for peri-urban areas of northern India. Acta Horticulture, 731: 

199-202. 

Wakindiki, I. I. C. and Kirambia, R. K. (2011). Supplemental irrigation effects on yield of two 

watermelon (Citrulus lanatus) cultivars under semi-arid climate in Kenya. African Journal of 

Agricultural Research 6(21): 4862-4870. 

http://xisdxjxsu.asia/
https://link.springer.com/journal/271


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN : 1673-064X 

 

http://xisdxjxsu.asia  VOLUME 18 ISSUE 3  402-409 

 

Table 1: Effect of irrigation methods and plastic mulches on depth of irrigation water applied, water saving, yield and WUE under 

  watermelon (Pooled)  
 

 Treatment Length of the 

plant (cm) 

Number of 

nodes plant-1 

Number of 

leaves plant-1 

Number of 

fruits plant-1 

Average fruit 

weight (kg) 

Yield (q ha-1) 

Factor A. Irrigation methods (I) 

I1 Irrigation in channels (Furrows) at 

100% of CPE 

203.82 43.05 256.07 3.30 2.68 1776.88 

I2 Irrigation in alternate channels 

(Furrows) at 80% of CPE 

187.96 37.20 246.94 2.65 2.42 1298.59 

I3 Drip irrigation with fertigation 

system at 80% of CPE 

226.41 52.07 273.55 3.88 3.16 2476.23 

SEm± 2.29 1.00 1.62 0.03 0.03 5.96 

CD at 5% level 8.94 3.91 6.32 0.12 0.12 23.27 

Factor B. Polythene mulch (M) 

M0 Without mulching 177.91 33.88 237.08 2.54 2.34 1202.03 

M1 Mulching with black polythene of 

80-micron thickness 

193.53 41.63 250.81 2.94 2.62 1561.42 

M2 Mulching with black polythene of 

50-micron thickness 

208.26 44.43 256.75 3.19 2.75 1772.41 

M3 Mulching with white polythene of 

80-micron thickness 

221.63 48.61 270.04 3.77 2.93 2224.85 

M4 Mulching with white polythene of 

50-micron thickness 

228.97 51.96 279.58 3.96 3.12 2492.13 

SEm± 2.81 1.03 2.60 0.08 0.05 19.88 

CD at 5% level 8.19 3.00 7.58 0.23 0.14 58.03 
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