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An experiment was conducted at NPI, Bharatpur-11 Bhojad, Chitwan to assess the effect of mulching 
materials on vegetative increase and yield of okra. The test turned into completed in Randomized Complete 
Block Design. There were 5 treatments comprising T1 (Control), T2 (Black plastic), T3 (Silver plastic), T4 (Rice 
straw), T5 (Rice husk) which was replicated four times. Mulching effect showed significant effect on all growth 
and yield parameters. The effects revealed that plant top, variety of leaves, plant spreading, total number of 
fruits, fruit length, fruit diameter, average number of fruit, average weight of fruit/plant, and total yield 
among the different treatments were statistically significant. Above all treatment silver plastic mulch 
treatment produced the maximum fruit yield(11.070 t/ha) and had better plant height (148.7 cm), spreading 
(67.2 cm), number of leaves (42.5), number of fruits per plant(39.2), average fruit length (12.54 cm), average 
fruit weight (17.93 gm), average diameter (17.73 mm). Thus, silver plastic mulch is better for okra production 
at Chitwan condition of Nepal. 
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1.  INTRODUCTION 

Okra (Abelmoschus esculentus L.) is an economically essential vegetable 
crop grown in tropical and sub-tropical components of the arena. This 
crop is suitable for cultivation as a garden crop in addition to on big 
industrial farms. Okra belongs to family Malvaceous. Okra originated 
somewhere around Ethiopia, and was cultivated by means of the historical 
Egyptians by using the 12th century B.C. Its cultivation unfolds at some 
stage in Middle East and North Africa. Okra flora are grown commercially 
in many nations together with India, Japan, Turkey, Iran, Western Africa, 
Yugoslavia, Bangladesh, Afghanistan, Pakistan, Myanmar, Malaysia, 
Thailand, Brazil, Ethiopia, Cyprus and in the Southern United states (Singh 
et al., 2014). 

It is an herbaceous annual with bisexual flower and erect vegetable branch 
with or without branches. The fruit is a capsule which may be light green 
or sometimes red. The greatest increase in fruits weight, length, and 
diameter occurred during fourth to sixth day after flowering. At this stage, 
the quality was also high in all varieties. It is self-pollinated crop but 
usually upto 10% cross pollination occur by insect. Thus it is classified as 
an often cross pollination crop (Singh and Kamal, 2012). Hot and humid 
weather is suitable for okra. Soil temperature should be at least 200C for 
germination. The first sowing is done around February in plain land and 
frost-free areas. While the second sowing is done during June - July and 
the third sowing is  

There are several problems of okra cultivation. The common okra growing 
problems are seeds do not germinate and plant do not germinate due to 

low temperature. The optimum temperature for germination of seed is 65 
°F. The flower and bud drops before pod set due too poor pollination. The 
main cause of poor pollination are excessive high or low temperature, 
water soaked spot on leaves; spot become circular with grey centers, plant 
stunted, leaves yellowing, root decayed, leaves turn yellow and then 
brown from the bottom up; plant loss vigor which is caused by root knot 
nematodes, leaves are yellowish, curl under and become deformed; shiny 
speech on leaves due to aphid, hole in pod, deformed pods and pods are 
woody and tough due to late picking of pods. A significant change in 
climate on a global scale will impact agriculture and consequently affect 
the world food supply. Climate change, more erratic rainfall pattern and 
unpredictable high temperature will reduce the crop productivity.  

Dry season vegetable like okra production is a great opportunity to get 
income for farmer. The growth of vegetable market at dry season and 
improved the nutritional awareness of people, have attracted the farmer 
for vegetable cultivation. The market value of okra is high in dry season 
but decreased water availability, the area and production is not increasing. 
Weeds are essential source of difficulty for financial and meals vegetation, 
in view that they compete with the crop for environmental and boom 
assets which include moisture, vitamins, mild and area, hence interfering 
with the boom and developmental stages of the crop, therefore 
diminishing the very last economic yield. In maximum vegetable crops 
including okra, tomato, onion pepper, carrot and lettuce, weeding 
frequency has been observed to be excessive because these vegetation do 
no longer increase sufficient cover that could colour the floor effectively at 
the early level in their existence cycle  (Joshua and Deji, 2004).  
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Beside crop loss weed interference also contributes to insect pest and 
sickness attack, similarly to contaminating seeds for the duration of 
storage. Yield losses of 88% to 90% because of unchecked weed boom 
have been determined in okra in Nigeria  at the same time recorded 76.5% 
in India (Adejonwo et al., 1989; Singh et al., 1981). Scheduling irrigation 
may be very critical to make the most efficient use of water, as excessive 
or inadequate irrigation reduces the yield. An optimum level of irrigation 
intervals is essential for judicious use of water. Exposing the crop for a 
certain stage of water pressure either in the course of a selected duration 
or in the course of the growing season is one way of maximizing water-use 
efficiency. it's far expected that any reduction in yield will be insignificant 
compared to the blessings won through diverting the stored water to 
irrigate other crops (Bahadur et al., 2009). Therefore, there is great scope 
to utilize the conservation agricultural practice like mulching. 

Mulch is a layer of fabric carried out to the floor of soil for the conservation 
of soil moisture, enhancing soil fertility, reducing weed boom and 
improving visible appeal of the vicinity. numerous studies said mulch to 
preserve soil moisture and enhance crop yield and reduce the water 
requirement at scarce period (Singh et al., 1981). Mulching the soil surface 
by organic matter favorably influences the soil moisture regime by 
controlling evaporation from the soil surface, improves infiltration, soil 
water retention (Bahadur et al., 2009; Adejonwo et al., 1989). The covering 
of soil with different mulch materials is an efficient method for soil and 
water conservation along with weed management (Bobby et al., 2017). 
Mulching performs a totally critical function in the plant increase and 
improvement. In pursuit of maximizing the yield and improving the 
quality of any agricultural produce, the use mulch has become an 
important cultural practice in many regions of the world for the 
commercial production of vegetable crops.  

Mulching effectively manipulates crop growing environment leading to 
growth yield and improved product exceptional with the aid of 
suppressing weed increase, ameliorating soil temperature, protecting soil 
moisture, decreasing soil erosion, improving soil shape and enhancing 
natural count (Awodoyin et al., 2010). A good mulch must be economical 
available, easy to handle and must be stable so that it will not easily wash 
or blow away (Norman et al., 2011).  The beneficial responses of plastic 
mulch, along with better overall yields, earlier production and better fruit 
satisfactory, had been discovered by many authors (Abdul-Baki et al., 
1992). Plastic mulches must fit tightly against the soil; not only to obtain 
the maximum benefit of heat transfer from mulch to soil, but also because 
warm air, when trapped under the mulch, can escape through the holes 
where transplants are placed, desiccating and damaging the crop  
(Lamont, 2005). 

2. MATERIALS AND METHOD 

 
2.1 Geographical location of the experimental site 

The research was conducted at the research field of Nepal polytechnic 
Institute (NPI). Geographically it is situated at 27˚41’37.45” Northern 
latitude & 84˚26’58.63” Eastern longitude of 701 feet above sea level.  

2.2    Collection of planting materials 

The US 7109 variety was selected because it had shown better 
performance. Seed of this variety were collected from local markets (Agro-
Vets). 

2.3   Treatment details 

The experimental design was Randomized Complete Block Design (RCBD) 
having five treatments which were replicated four times. The treatments 
used were (Black plastic mulch, Silver plastic mulch, Rice husk, Rice Straw, 
and control. 

Table 1: Different treatments used for Okra production 

Treatment Mulching Material 

T1 Control 

T2 Black plastic mulch 

T3 Silver plastic mulch 

T4 Rice straw mulch 

T5 Rice husk mulch 

2.4 Experimental Detail 

The plants were spaced at 45×45 cm, i.e. row and plant to plant 

respectively. Each plot consists of 25 plants. The total area of the each plot 
was 2.25m × 2.25m. The distance of 1m was maintained with in replication 
and 50 cm within the treatments. In the experiment 5 sample plants from 
inner rows were selected for observation and recording of the data. 

Name of the crop: Okra (Abelmoschus esculentus L.) 

Variety: US7109 

Design: RCBD 

No. of Replications: Four (4) 

No. of Treatment: Five (5) 

Total number of plots: 5×4= 20 

Plots size: 2.25 m x 2.25 m (5.06 m2) 

Total plot area: 15.25 m × 14 m  

Row to row distance: 45 cm 

Plant to plant distance: 45 cm 

 
Figure 3: Layout of Randomized complete Block Design of the 

experiment field. 

2.5  Use of plastic mulch 

The black and silver color plastic mulches were used according to 
randomization of treatment. The plastic mulches were adjusted according 
to size of plot.  

2.6  Use of rice straw 

Rice straw were brought and used according to randomization of 
treatment. The rice straw were applied at depth of 5cm. 

2.7  Use of rice husk 

The rice husk are brought from the nearby rice mil and used according to 
randomization of treatment.  The rice husks were applied at depth of 5cm. 

2.8  Control 

In the plot of control treatment, single hand weeding was done at 30 DAS. 

2.9  Sowing of seed 

The seeds were soaked in water for 16 hours before sowing. The seeds 
were sown in 1.5 cm deep furrows spaced at 45cm apart in a well prepared 
plot.  

2.10  Tagging of plant 

Tagging of plant was done in each and every plot to recognize the 
treatments during research period for data collection. Tagging was done 
on 5 plants with the help of red wool. 

2.11  Weeding 
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In order to develop the plant first weeding was done at 30 days after 
sowing on control plots. 

2.12  Irrigation 

Irrigation was done for the rapid and well establishment of the seedlings. 
Light watering was given by a watering cane during evening time and was 
continued for a week. After the establishment of seedling irrigation was 
done at the interval of 8-10 days. 

2.13  Plant height (cm) 

The randomly selected five plants from each experimental plot were used, 
to measure the plant height and the average plant height was calculated. It 
was measured from the base of plant to tip on 30 DAS, 45 DAS, 60 DAS, 75 
DAS, 90 DAS and at final harvest. Data were recorded in centimeter (cm). 

2.14  Number of leaves per plant 

Total number of leaves attached to plant at the time of data collection was 
counted in randomly selected five plants and average number of leaves per 
plant was calculated at 30 DAS, 45 DAS, 60 DAS, 75 DAS, and 90 DAS and 
at final harvest. Dried and senescing leaves were excluded in counting in 
each observation. 

2.15  Plant Spreading (cm) 

Plant spread were measured from five selected sample plants with the 
help of tape at 30, 45, 60, 75, 90 DAS and at final harvest. The data were 
expressed in cm. 

2.16  Fruit length (cm) 

Five matured fruits were randomly taken from five selected plants of each 
plot to measure fruit length. The length was measured from the base of 
fruit to the tip excluding the fruit stalk. Then the average fruit length in 
each treatment was computed. The data were expressed in cm. 

2.17  Fruit diameter (mm) 

The same fruits taken for measuring fruit length were also used for 
recording the fruit diameter at the point of maximum thickness near the 
shoulder of the fruits with the help of Vernier calipers. The average fruit 
diameter per fruit for each treatment was then calculated. The data were 
expressed in mm. 

2.18  Total number of fruits per plant 

The total number of fruits from each treatment in each harvest was 
counted separately. The total numbers of fruits were recorded and  
average was calculated. 

2.19  Fruit weight (gm) 

The average fruit weight was determined by dividing total fruit weight of 
single fruit produced by 5 selected plants by the number of fruits produced 
by the same 5 selected plants. The data were expressed in gm. 

2.20   Total yield per plant (gm/plant) 

The yield (gm/plant) of each treatment represented by = no. of fruits of 
each plant × weight of individual fruits × plant population/ha. 

2.21  Total yield (t/ha) 

The yield (kg/ha) of each treatment represented by = no. of fruits of each 
plant × weight of individual fruits × plant population/ha. 

2.22  Data entry and analysis 

The accumulated facts have been entered in the sheet of Microsoft Excel 
and was analyzed by using GENSTAT software package. Data were 
analyzed statistically by performing analysis of variance and means were 
separated using Duncan’s Multiple Range Test at 5% doses of significance 
(Steel & Torrie, 1980). 

3. RESULT AND DISCUSSION 

3.1  Effect of mulching materials on plant height of okra 

The effects found out that different sorts of mulching substances 
appreciably prompted the plant height of okra over control. Among 
different mulching treatments, treatment T2 (Silver plastic mulch) 
resulted highest plant height. However control recorded the minimum 
growth. The growth of plant peak become attributed to enough soil 
moisture close to root quarter and minimized the evaporation loss due to 
mulching. The extended retention of moisture and availability of moisture 
also leading to better uptake of nutrient for correct boom and 
development of flora, resulted higher growth of plant, in comparison to 
manipulate. The adjustments in soil temperature beneath PE mulch will be 
attributed to distinctive manners of heating and warmth switch to soil and 
additionally to warmth accumulation at some point of day and loss at some 
point of night time comparable findings become also acquired in 
muskmelon who reported tallest plant height in silver plastic mulch 
(Parmar et al., 2013). 

Table 2: Effect of mulching material on plant height of okra (Abelmoschus esculentus) at Bharatpur, Chitwan, 2020 

Treatments 
Plant height(cm) 

30 DAS 45 DAS 60DAS 75 DAS 90 DAS At Final harvest 

Control  3.88b 10.40  20.2b 33.1b 47.1c 74.2c 

Black Plastic Mulch 5. 46a 13.32 34.9a 64.8a 111.7a 146.8a 

Silver Plastic Mulch  5.59a 12.80  37.1a 67.2a 116.2a 148.7a 

Rice Straw Mulch  3.43b 9.42  25.4b 41.9b 75.1b 117.9b 

Rice Husk Mulch 3.00b 9.85  22.6b 34.1b 62.6bc 107.0b 

LSD (0.05) 1.23*** 3.05(NS) 7.91** 15.36*** 24.88*** 27.04*** 

SEM(±) 0.4 0.99 2.57 4.99 8.08 8.77 

Grand Mean 4.27 11.16 28 48.2 82.5 118.9 

CV (%) 18.7 17.8 18.3 20.7 19.6 14.8 

Treatments means followed by the common letter (s) within column are non-significantly different among each other based on DMRT at 5% level of 
significance. LSD = Least significant difference, SEM = Standard Residual of mean, CV = Coefficient of variation and DAS = Days after Sowing. 

3.2   Effect of mulching materials on plant spreading of okra 

The increase in growth parameter was attributed to enough soil 
moisture close to root region and minimized evaporation loss due 
to mulching. The extended retention of moisture and availability of 
moisture additionally main to higher uptake of nutrient for 
proper boom and development of plant life, ensuing higher canopy of 
plant located that Silver plastic mulch more 
advantageous the growth parameters like cover period, plant peak, 
leaf variety, leaf length, girth and yield of okra (Jha et al., 2018). 

3.3  Effect of mulching materials on yield of okra 

The increase of yield was attributed to sufficient soil moisture near root, 
minimized the evaporation loss due to mulching, availability of moisture 
also leading to higher uptake of nutrient for proper growth and 
development of plants, reduction of weed pressure resulted higher growth 
of plant and higher yield as compared to control. The above findings are 
supported by findings of who determined massive outcomes on yield of 
cucumber below special mulching remedy showing that 
the surface colour of plastic mulch can trade the quantity of mild and 
spectral balance achieving flora, with resulting results on growth and 
fruit production (Diaz-Perez, 2010). Plastic mulches have an effect 
on plant microclimate by way of enhancing the 
soil power stability and restricting soil water evaporation, thereby 
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influencing plant growth and yield (Mutetwa et al., 2014).  

Table 3: Effect of mulching material on plant spreading of okra (Abelmoschus esculentus) at Bharatpur, Chitwan, 2020 

Treatment 
Plant Spreading (cm) 

30 DAS 45 DAS 60DAS 75 DAS 90 DAS At harvest 

Control 5.21c 10.34 b 22.5 b 32.1b 34.3d 30.6c 

Black Plastic Mulch 7.45a 17.39a 44.2a 61.9ab 72.6a 61.1a 

Silver Plastic Mulch 7.53ab 19.9b 44.2b 85.9a 77.9ab 67.2ab 

Rice Straw Mulch 5.69abc 11.61b 26.0b 47.3ab 64.7b 56.9ab 

Rice Husk Mulch 5.76bc 10.49b 23.5b 36.0b 51.6c 52.4b 

LSD (0.05) 1.69* 5.61** 7.74*** 39.02 8.15*** 10.32*** 

SEM (±) 0.550 1.82 2.51 12.66 2.64 3.35 

Grand Mean 6.33 13.96 32.1 52.6 60.2 53.6 

CV (%) 17.4 26.1 15.7 48.1 8.8 12.5 

Treatments means followed by the common letter (s) within column are non-significantly different among each other based on DMRT at 5% level of 
significance. LSD = Least significant difference, SEM = Standard
 

Table 4: Effect of mulching materials on yield of okra (Abelmoschus 

esculentus) in Bharatpur, Chitwan, 2020 

Treatments  
Yield per plant(gm) Yield ton/hectare 

(t/ha) 

Control 90.8e 4.47e 

Black Plastic Mulch 214.8b 10.57b 

Silver Plastic Mulch 222.2a 11.07a 

Rice Straw Mulch 155c 7.70c 

Rice Husk Mulch 150.9d 7.36d 

Grand mean  166.72 8.23 

LSD (0.05) 1.13*** 0.16*** 

SEM(±) 0.52 0.07 

CV (%) 0.4 1.3 

 
Treatments means followed by the common letter (s) within column are 
non-significantly different among each other based on DMRT at 5% level 
of significance. LSD = Least significant difference, SEM = Standard Residual 
of mean, CV = Coefficient of variation and DAS = Days after Sowing. 

4.  CONCLUSION AND SUGGESTION 

From the present results it can be concluded that there is significant 
difference on the growth and yield of okra among the treatments. Plastic 
mulches have positive effects on growth and yield of okra where silver 
plastic has more pronounced effects in comparison to other mulch 
materials and was found effective in improving plant height, number of 
leaves, plant spread, and length of fruit, diameter of fruit, no. of fruit per 
plant, weight of fruit, yield per plant and yield per hectare. The silver 
plastic mulch is more beneficial for the growth and yield of okra by 
modifying the soil environment for the better crop stand and higher 
production. Besides plastic mulch, rice straw and rice husk mulch were 
also seems to be effective for better production of okra. 

• From this study it can be concluded that summer okra grown under 
plastic mulch has better performance than other treatments 

• Hence for enhancing commercial cultivation of okra with better yield 
and quality okra can be grown under silver plastic mulch. Black plastic 
mulch and rice straw mulch can also be used as an alternative. 

• Further study of mulching material should be carried out to find 
appropriate mulching practice  

• Further study using organic mulching material could be done. 
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