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INTRODUCTION

Potato (Solanum tuberosum L.) is one of the most important
food crop after wheat, maize  and rice. Potato is a highly
nutritious, easily digestible, wholesome food containing
carbohydrates, proteins, minerals, vitamins and high quality
dietary fibre. A potato tuber contains 80 per cent water and
20 per cent dry matter consisting of 14 per cent starch, 2 per
cent sugar, 2 per cent protein, 1 per cent minerals, 0.6 per
cent fibre, 0.1 per cent fat, and vitamins B and C in adequate
amount.

Sensitivity to water management is attributable to the sensitivity
of potato plants to water stress. Yield reductions due to over
irrigation can be attributed to poor soil aeration, increased
disease problems, and leaching of nitrogen from the shallow
crop-root zone. Efficient irrigation management with drip can
increase marketable yield while reducing production costs
by conserving water, energy, and nitrogen fertilizer, as well as
reducing potential ground water contamination.

The growth cycle of potato can be roughly divided into five
stages; sprout development, vegetative growth, tuber initiation,
tuber bulking and maturation. Growth and quality of potato is
influenced by environmental factors such as temperature,
moisture, light, soil type and nutrients. An adequate water
supply is required from tuber initiation till the near maturity
for higher yield and good quality. Excess irrigation increase
production costs, reduce yield by affecting soil aeration and
root respiration, and favors the occurrence of diseases and
pests.

The application of mulch has had various impacts on many
vegetables, potato is also a good case to prove whether the
use of mulch could actually have a positive effect on the crop.
Mulch is a preventive layer covering the surface of the soil
and it contains organic and inorganic materials (Jafarnia and
Homayi, 2006). Plastic film, reduced water loss,  conserve
moisture, weed control, soil physico-chemical and biological
conditions in the dry season as well as decreased nitrate
leaching (Romic et al., 2003, Li et al., 2004) Potato is reported
to increase tuber yield when plants are mulched with plastics
compared with plants grown in bare soil. Colored plastic
mulch also affects soil temperature and tuber production in
potato. (Kumar et al., 2015).

Combined with drip irrigation, the utilization of plastic mulch
has played a major role in expanding the production of some
vegetables such as tomato, potato, pepper, eggplant,
watermelon, muskmelon, cucumber and squash (Kasirajan
and Ngouajio, 2012).The application of mulches helps the
crop to harvest 7-10 days earlier with extended duration of
harvesting periods. (Zhao et al., 2012).

Therefore, an experiment was carried out to examine the
influence of mulching on growth and yield attributes in potato.

MATERIALS AND METHODS

The present work was carried out at ICAR-Central Institute of
Agricultural Engineering, Bhopal. Soils of the experimental
site are classified as heavy clay soils with clay content varying
between 49.7 to 53.7 % and with the field capacity ranging
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from 28.5 to 31 %.

Three treatments (without mulch, mulching with black and
silver polythene films of 30 micron thickness) were tested in
Randomized block design with seven replications (Plate 1).

Each treatment plot consisted of 3 raised beds. The bed width
was 1 m and the bed length was 25 m. The potato (cv. Kufri
Badshah) with optimum seed size (35-40 g) was placed on
each marked ‘ spacing of 60 x 30 cm. Plastic mulch of different
colours was laid on the raised beds and sites were covered
with soil. The recommended dose of N, P, K fertilizers
120:240:120 kg/ha, were applied . All P and two thirds of N
and K were applied before planting. The remaining N and K
were applied through the drip irrigation system during the
growing season. Other chemicals were applied to control
aphids and thrips. After planting, two weedings were carried
out in no mulching condition and earthing up were carried
out mulch films were removes at 60,70 and 90 days in all the
treatments.

Irrigation was applied with drip irrigation system on every
alternate day with emitters spaced at 0.3m having 2 lps
discharge rate. Usually, the water applied per irrigation was
typically 7 mm/day. Water use efficiency (WUE) was also
worked out using following formula (Reddy and Reddi 2002).

(mm) irrigation through applied Water
(kg/ha) yield Tuber

WUE =

Five plants were randomly selected from each experimental
plot for recording plant height, number of main stem, tuber
weight per plant and yield. Plant height was measured after 30
and 90 days after planting. Stem diameter (mm) was measured
by digital vernier caliper. Chlorophyll value, an indication of
the growth status of the plant was measured on 45 days after
transplanting by SPAD meter. Soil temperature of all the plots
at 10 cm depth was recorded and measured by thermometer.
Canopy temperatures were measured by IR-thermometer
(Model IDR- 42512) in different treatments.

RESULTS AND DISCUSSION

The analysis of the study indicated that (Table-1), the effect of
mulch on the plant height was maximum under black mulch
(51.58 cm) followed by silver mulch (48.90 cm) and without

mulch (44.19 cm).  Number of stems per plant were also
maximum under the black (5.44) and silver mulch (4.83) and
are significant at  as compared to without mulch (3.39). The
reason can be attribute to the fact that slightly moderate soil
temperature were recorded (Fig. 1) under the plastic mulches
led to an active metabolism in the plant, an increase in the
amount of nutrition absorption by the roots and eventually a
jump in the reproductive capacity of potatoes (Azad et al.,
2015). Stem girth (mm) and number of flowers per plant were
also maximum in black colour mulch as compared to without
mulch. SPAD value was recorded non-significant among the
treatments.

Table 1: Growth parameters of potato under different treatments
Treatments Plant Height (cm) No of Stem/Plant Stem girth (mm) Flowering (no.) SPAD

Black colour 51.58 5.44 6.58 4.39 50.27
Silver colour 48.92 4.83 6.03 3.22 50.22
open field 44.19 3.39 5.36 2.61 50.11
SEm± 1.080 0.25 0.42 0.24 1.75
CD (0.05%) 3.300 0.76 1.29 0.70 NS

Table 2 :Yield parameters of potato under different treatments
Treatments No of tubers Weight of Yield Yield Yield Average

/plant tubers/plant (kg) (t/ha) (60 days) (t/ha) (70 days) (t/ha) (90 days) yield (t/ha)

Black Mulch 13.2 1.37 30.17 28.87 27.81 28.95
Silver mulch 11.4 1.25 29.26 27.79 26.07 27.70
Without mulch 6.8 0.90 20.82 20.56 20.50 20.62
SEm± 0.33 0.14 0.59 0.39 0.41 0.66
CD (0.05%) 1.03 0.40 1.81 1.22 1.26 1.90
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Plate 1 Overall view of Potato in different treatments

Figure 1: Influence of soil and canopy temperature (ºC) under different
treatments
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EFFECT OF DURATION OF PLASTIC MULCH

Effect of mulching was significant on number of tubers per
plant and weight of tubers per plant. Highest average number
of tuber per plant was recorded with black mulch (13.2) and
lowest under without mulch (6.8). Maximum number of tubers
recorded under black mulch may be due to more congenial
soil temperature (Table-2) which resulted in better tuberization.
Higher tuberization with moderate soil temperature was also
reported earlier. The results are also in close agreement with
the study of Patel et al., 2002 on relationship of number of
tubers per plant and size of tubers as affected by temperature.
Weight of tubers per plant was also maximum under the black
mulch (1.37kg), silver (1.25kg) mulch followed by without
mulch (0.90kg). The highest tuber yield of 30.17 t/ha was
recorded with black mulch removed on 60th day after of
planting  followed by  silver colour mulch 29.26t/ha of the
same day of removal and both were significantly higher when
compares to no mulching 20.82 t/ha. The potato yield
obtained under plastic mulch film removed on 70th day and
90th days are presented in Table 2. The finding of  the study
are in corroboration with the study results of  Burders and Nel

1984, They found that mulched plots produced 30 % more
tubers than control plots. A close perusal of table indicated
that all the treatments of mulch films gave higher yields as
compared to no mulch.

Soil temperature (Fig1) was generally about 2-4 ºC higher in
black plastic mulch than without mulch. Black mulching pro-
vides more favorable soil temperature for better emergence,
growth and tuberizetion. Since tuber initiation occurs early in
the season, optimum soil temperature (16-19ºC) is needed,
while tuber development requires temperature of 20ºC. Yields
are highest when average daytime temperatures are about
21ºC (Khan et al., 2011).One of the main benefits associated
with plastic mulching is the higher total yield due to a positive
influence on the microclimate around the plants (Lamton
2005).Canopy temperature was about 1-2 ºC higher in black
plastic mulch as compared to without mulch

Water use efficiency (kg/ha/mm)
Black mulch film removed on 60th day after  planting recorded
highest WUE (50 kg tuber/ha mm) followed by silver mulch
(52 kg/ha mm) over no mulching condition (34 kg tuber/ha
mm) in the response of water stress. Which is in agreement
with the results of Kar and Kumar 2007 who reported
significantly higher WUE in the mulched plots compared to
the no mulched plots and similar trend were found at 70 and
90 days WUE conditions (Fig 2).
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Figure 2:  60th, 70 th and 90 th days yield and water use efficiency
(kg/ha mm) influenced under different treatments
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