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To investigate the effect of irrigation and mulch on the yield of strawberry (line FA-007), this study was conducted at the
experimental fields of Pomology Division, BARI, Gazipur and RARS, BARI, Rangpur during Rabi season of 2012-13 and 2013-14.
(e experiment was conducted followed by the split-plot design with two mulches (black plastic and rice straw), three levels of
irrigation (5, 10, and 15 days interval), and three replications. A significant difference was observed for most of the parameters
among different treatments for both locations. Irrigation at 5 days interval with rice straw mulch in Gazipur and irrigation at 5
days interval with black polythene mulch in Rangpur were performed better for most of the yield-contributing characters and
yield among all other treatments for both the years. But in respect to water productivity, 10 days irrigation interval with rice straw
mulch in Gazipur and 10 days interval with black polythene mulch in Rangpur showed highest results among all other treatments.
However, it can be concluded that any irrigation practices from the abovementioned options could be adopted by the farmers
based on their feasibility and water availability for strawberry cultivation in Bangladesh.

1. Introduction

Strawberry (Fragaria × annanasa Dutch.) is one of the most
popular fruits in the world. Besides their popularity as fresh
fruits, strawberries are used to produce different food
products. It is an excellent source of vitamin C, β-carotene,
dietary fiber, and some other nutrients for human health and
nutrition [1]. It has been recently introduced in Bangladesh,
and day by day, it is becoming very popular. (e most
important thing is that just few years before it was not only
impossible for people to taste strawberry but also un-
predictable for them to cultivate in their land or in home
garden. But it became true, and now a lot of farmers and
villagers have taken up the activity to grow strawberry.
Strawberry cultivation has already gained much popularity
among the farmers in Rangpur, (akurgaon, Dinajpur,

Nilphamari, Gaibandha, Lalmonirhat, Kurigram, Pan-
chagarh, Joypurhat, Naogaon, and other northern districts
in Bangladesh [2]. (ere is no current statistical information
regarding strawberry-cultivated area and production in
Bangladesh. However, Monda [1] reported that 25000
tonnes of strawberry had been produced in 2009. According
to Bangladesh Strawberry Association, around 6,500 bighas
of land had been brought under strawberry cultivation
throughout the country during the year of 2015-2016 where
Rajshahi district is ahead of other districts for strawberry
cultivation [3]. (e northern region of Bangladesh may be
suitable for strawberry cultivation for its relatively cool
weather compared to other parts of Bangladesh. (e crop is
grown in Bangladesh during winter when there is low
precipitation and high evapotranspiration. Crop cultivation
during this dry period usually requires irrigation. Strawberry
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is relatively a shallow-rooted plant and susceptible to the
water stress condition. Water stress may affect the photo-
synthetic activity and reduce the potential growth of the
plant [4], and Kirnak et al. found that it caused reduction of
fruit yield, fruit size, leaf nutrient compositions, and normal
plant growth parameters in strawberry except water-soluble
dry matter concentrations in fruits [5]. Limited soil moisture
affects growth, development, yield, and existence of the
strawberry plant in the winter season [6]. Irrigation plays an
important role on the total yield, berry weight, runner
production, and leaf area of strawberry [7].

So, frequent irrigation is necessary at different stages of
strawberry plants. Water unavailability can affect all phys-
iological processes of plant ultimately that has effect on
mortality of plant [8]. Yield losses up to 60 to 100% are
reported due to long spell of drought stress in different crop
species [9]. Some fertilizers and pesticides may be applied
through the irrigation system, thus reducing the need and
cost to enter the field with equipment. Existing water re-
sources either surface water or groundwater is at risk of near
depletion, pollution, and being heavily degraded. (ere is
also strong evidence for the possibility of decreasing rainfall
year by year due to climate change [10]. So, it is the high time
to develop efficient irrigation management techniques that
canminimize water use or maximize the water use efficiency.
Increasing water shortage worldwide has led irrigation
scheduling to achieve an optimum water supply for pro-
ductivity [11].

To minimize water use, strawberry planting must be
mulched in the fall for good winter survival and maximum
yields. Mulch plays an important role to regulate soil
temperature, conserve moisture, restrict evaporation losses,
and suppress weed growth, reducing the number of dirty and
diseased berries [12, 13], enhancing nutrient uptake, and
improving water use efficiency and yield [14]. (e mulching
technique increases the vegetative growth, flowering of
plants, yield, and quality of strawberry [15] and creates loose
soil surface that increases the total intake of water and re-
duces surface runoff [16]. Kirnak et al. [5] found that
mulching can mitigate negative effects of water stress on the
plant growth and fruit yield of strawberry under the field-
grown condition especially in semiarid regions. Root zone
temperatures play an important role in plant growth and
development through the uptake of water and nutrients by
roots. Pandey et al. [17] found beneficial effects of mulching
on root zone temperature which were reflected in an in-
creased number of fruits and fruit size. He recommended
mulch for effective root zone temperature, weed control, and
moisture regulation to grow strawberry. In spite of the
inorganic plastic mulches (transparent, black or yellow, and
others), other types of organic mulches are also used in field
conditions in some parts of the world (wheat and rice straw,
forest leaf, etc.). Normally, the locally available mulch is rice
straw in Bangladesh. In the recent years, plastic mulches are
also used for crop production. Organic mulches support
diversity of beneficial soil macroinvertebrates in the soil [16]
and reduce disease levels in the field plots [18]. On the other
hand, black plastic mulch is used to warm the soil early [19]
in the soil which ensures faster growth and development of

plants. Bakshi et al. found that black polythene mulch also
showed significant superiority in reducing weed population
over other mulching treatments [20].

However, the information on the judicious use of irri-
gation water to different mulch materials on strawberry
production is scanty in Bangladesh.(erefore, this study was
undertaken to investigate the response of strawberry to ir-
rigation and different mulch and to determine an appro-
priate irrigation schedule for strawberry production, in the
agroenvironmental conditions of Bangladesh and similar
areas of cultivation.

2. Materials and Methods

2.1. Experimental Site. (e experiment was carried out
during two successive growth seasons of 2012-13 and
2013-14, at two locations: (1) Horticulture Research Centre
(HRC), Joydebpur, Gazipur which is located at 34m altitude,
23.98N latitude, and 90.42 E longitude and (2) Regional
Agricultural Research Station (RARS), Burirhat, Rangpur
which is at 11m altitude, 25.82N latitude, and 89.23 E
longitude. Both locations are under Bangladesh Agricultural
Research Institute (BARI). Between these two locations,
RARS, Burirhat, Rangpur location contains more coldness in
winter than HRC, Joydebpur, Gazipur location due to
geographical features. (e average temperature and annual
rainfall are 25.8°C and 2036mm, respectively, for Gazipur,
whereas they are 24.9°C and 2192mm for Rangpur. In
Bangladesh, Rangpur is located at the north western part
that is faced with prolonged dry season than the rest of the
country [21]. For this study, temperature and rainfall data
for the entire crop growing season of both locations were
recorded (Table 1).

2.2. Treatments and Experimental Design. (e treatments
were as follows:

Factor A (main plot):M1 � black polythene andM2 � rice
straw.

Factor B (subplot): I1 � irrigation at 5 days interval after
plant establishment (PE), I2 � irrigation at 10 days interval
after PE, and I3 � irrigation at 15 days interval after PE.

(e experiment was laid out in a split-plot design (SPD)
with three replications.

2.3. Planting Materials and Cultural Practices. (e Straw-
berry line FA-007 was used as the test crop because BARI
released varieties that were not available enough on that
time. FA-007 was a promising line on that time under the
supervision of relevant scientists which is released later as
a variety (BARI Strawberry-03).

(e texture of soil was loamy having a bulk density of
1.40 g/cc. (e water content at the wilting point (WP) and
field capacity (FC) were 14% and 29%, respectively. Seedlings
were transplanted in the first and last weeks of November in
the two consecutive years at the age of 1 month of plant on
raised bed. (e unit plot size and spacing were 2.5m× 1.0m
and 50 cm× 50 cm, respectively. Each mulch had three rows
(each row contained two lines of plants) 1m apart from each
other, and 1.5m spacing was kept in between black polythene
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mulch and rice straw mulch to prevent the water from going
to other plots and affecting them. (e initial soil character-
istics were analyzed (Table 2) for both locations. Fertilizer was
applied based on the soil test results and Fertilizer Recom-
mendation Guide, Bangladesh, 2012, at the rate of 120, 40,
110, 25, 4, and 2 kg/ha of N, P, K, S, Zn, and B, respectively.
(e entire amount of cow dung (5 t/ha), half MoP, and all of
other fertilizers except urea were applied as basal and were
incorporated into the soil during final land preparation. (e
urea was applied as top dress in three equal installments at 15,
30, and 45 DAT (days after transplanting), respectively. Rest
half of MoP was applied at 45 DAT. Common irrigations (on
an avg. 65mm for Gazipur and 72mm for Rangpur) were
applied till plant establishment. Intercultural operations such
as weeding and earthing up were done as and when necessary.
Formulching, 13.5kg strawmulchwas used where the thickness
of straw was 2 cm. Black polythene mulch with 25-micron
thickness were used to cover the entire plot. Both mulches
were installed manually on the entire bed. Black plastic
mulch with small holes was stretched tightly on soil surface
after 40 days from transplanting for strawberry seedlings to
grow up. (e crop was first harvested on the first week of
February in both years.

2.4. Soil Moisture and Irrigation Water Requirement.
Initial soil moisture was measured using the gravimetric
method. Soil moisture prior to each irrigation and at the
time of harvest was determined by the same method. Irri-
gation water was applied to bring the soil moisture up to field
capacity, considering the effective root zone depth. Irriga-
tion treatments began after the plant establishment. Irri-
gation was applied to each plot in basins by the hose pipe
based on the calculated irrigation water.

Irrigation water was calculated using the following
equation [22]:

d �
FC−MCi

100
× As × D, (1)

where d is the depth of irrigation (cm), FC is the field ca-
pacity of the soil (%), MCi is the moisture content of the soil
before irrigation (%), As is the apparent specific gravity of
the soil, and D is the depth of the effective root zone (cm).

Seasonal water requirement was calculated using the
water balance equation as follows:

Seasonal water requirement (mm)� total irrigation
water applied (mm)+ seasonal effective rainfall (mm)+ soil
water contribution (mm).

2.5. Data Collection and Data Analysis. Data on yield, yield-
contributing parameters, soil moisture, soil temperature,
irrigation water requirement, and so on were recorded time
to time. Growth and yield data were statistically analyzed
using MSTAT-C program, and the treatment means were
separated by DMRT at 5% level of probability.

3. Results and Discussion

3.1. Available Soil Moisture. (e moisture content was
varied with the irrigation interval for different treatments.
(e plot with frequent interval irrigation was comparatively
in more moisturized condition than others. Black polythene
mulch retained higher moisture than rice straw mulch in
most of the times (Figure 1). (is finding agrees with Kumar
and Dey [14]. (is might be the fact that black polythene
mulch acts as an insulating substance that condenses the

Table 2: Initial soil nutrient status for both experimental sites.

Nutrient element
Soil test value

Critical level
Soil test interpretation

Joydebpur, Gazipur Burirhat, Rangpur Joydebpur, Gazipur Burirhat, Rangpur
pH 6.2 5.6 — Slightly acidic Medium acidic
Organic matter (%) 0.95 1.23 — Low Low
Ca (meq/100 g soil) 1.12 0.82 2.0 Low Low
Mg (meq/100 g soil) 0.60 0.25 0.5 Low Low
Total N (%) 0.08 0.06 0.12 Low Low
Available P (ppm) 9 11.1 10 Low Low
K (meq/100 g soil) 0.17 0.11 0.12 Low Low
S (ppm) 10 2.05 10 Low Low
Zn (ppm) 1.4 0.41 0.6 Medium Low
B (ppm) 0.10 0.03 0.2 Low Low

Table 1: Average monthly weather data during both of experimental seasons for both locations.

Month
Maximum temperature (°C) Minimum temperature (°C) Rainfall (mm)

Joydebpur, Gazipur Burirhat, Rangpur Joydebpur, Gazipur Burirhat, Rangpur Joydebpur, Gazipur Burirhat, Rangpur
December 26.92 23.55 13.87 13.31 4.04 0
January 25.17 22.19 11.42 10.71 0.13 0
February 29.15 25.83 15.05 13.52 19 16.38
March 33.15 30.86 19.95 17.8 5.77 2.67
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evaporating soil moisture inside the mulch and again drops
it down to the soil surface [23]. Improvement of water
infiltration and higher water retention capacity is also
resulted from mulches reported by Swenson et al. [24] and
Headu and Kumar [25]. In Figure 1, the black part indicates
that most of the value of soil moisture was in this range
during the entire cropping season. (e possibility of soil
moisture was high in the black polythene mulch plot
compared to rice straw mulch plot. (ere was also a possi-
bility of low moisture level in rice straw mulch with a longer
irrigation interval.

3.2. Soil Temperature. Soil temperature was measured below
the soil surface (1 cm below) once in a week. Black polythene
mulch treatment always retains higher soil temperature
compared to rice straw mulch (Table 3). Increase in soil
temperature under black plastic mulch and minimum soil
temperature under rice straw mulch had been reported by
Tariq et al. [23]. (is finding agrees with Diaz-Perez et al.
[26]. Kumar and Dey found that, on the other hand, hay
mulch is more effective than black polythene mulch for
raising minimum soil temperature and lowering maximum
soil temperature [27].

3.3. Combined Effect of Irrigation and Mulch. (e yield and
all yield-contributing characters were performed well for
both locations. Different levels of irrigation water and mulch
(black polythene and rice straw) had significant effect
on all yield-contributing characters and yield for both
locations.

3.3.1. Growth Parameters

(1) Plant Growth, Leaf, Flowering, and Harvesting. For
Joydebpur, Gazipur, the taller plant, higher number of leaves
per plant, and longer leaf length were observed when irri-
gating field at 5 days irrigation interval (Tables 4 and 5)

compared to 10 and 15 days irrigation interval of same
mulch. (is could be because of the fact that the more
moisturized condition due to frequent irrigation helps in
enhancing the vegetative growth. (e combined effect of
irrigation and mulch showed that black polythene mulch
with 5 days irrigation interval (M2I1) performed better than
rice strawmulch (M1I1) with 5 days irrigation interval in case
of plant height, number of leaves per plant, and leaf length
for the two consecutive seasons. Tariq et al. [23] found that
black polythene mulch performed better in the case of
vegetative growth and yield followed by rice straw mulch
for strawberry cultivation. Availability of soil moisture and
optimum soil temperature under the mulched condition
enhanced the plant height during the vegetative period.
Days to 50% flowering and days of first harvest were always
earlier in black polythene mulch compare to rice straw
mulch. Similar findings were observed from Soliman et al.
[28]. Kumar et al. found that plants mulched with black
polythene have significantly better growth, early flowering
and fruiting, and produced larger fruit and higher yield of
strawberry [29]. Similar observation was found by Pandey
et al. [30].

For Burirhat, Rangpur, taller plant, higher number of
leaves, and longer leaf length were found in black polythene
mulch with 5 days irrigation interval (Table 6). Plants
mulched with black polythene recorded maximum plant
height and maximum number of leaves per plant over other
mulching materials [20]. Kaur and Kaur found that vege-
tative growth parameters of strawberry increased when
plants mulched with black polythene [31]. In both the years,
early flowering, fruiting, and harvesting were found in black
polythene mulch (Table 7) compared to rice straw mulch
because black polythene raises soil temperature by absorbing
heat in the planting bed that promotes faster development
and earlier yields. Besides this, black polythene suppressed
weeds as there was absent of light for photosynthesis under
plastic film [32].

Since irrigation intervals in treatment I3 (15 days irri-
gation interval) were comparatively longer, the plant faced
water stress, and as a result of treatment I3 gave the lowest
results for both mulches.

Table 3: Soil temperature (°C) under both mulches collected once
in a week (December–March).
Black
polythene
mulch
M1I1 15 23 21 22 22 22 24 26 25 28 28
M1I2 13 24 21 21 22 22 24 27 26 29 28.5
M1I3 14 24 22 22 23 22 24 26 25 29.5 29
Rice straw
mulch
M2I1 14.5 22 19 19 20 20 22 23 24 26 26
M2I2 13 21 19 19 20 20 21 25 24 26 27
M2I3 13 23 20 20 21 21 23 23 23 28 28
M1 � black polythene mulch; M2 � rice straw mulch; I1 � irrigation up to
field capacity at 5 days interval after plant establishment (PE); I2 � irrigation
up to field capacity at 10 days interval after plant establishment (PE);
I3 � irrigation up to field capacity at 15 days interval after plant estab-
lishment (PE).
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Figure 1: Effect of irrigation and mulches on the soil moisture
content in different soil layers. M1 � black polythene mulch;
M2 � rice straw mulch; I1 � irrigation up to field capacity at 5 days
interval after plant establishment (PE); I2 � irrigation up to field
capacity at 10 days interval after PE; I3 � irrigation up to field
capacity at 15 days interval after PE.
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3.3.2. Yield Parameters. In Joydebpur, Gazipur, the com-
bined effect of irrigation and mulch results showed signif-
icant differences among different treatments. From all the
treatments, it is found that irrigation at 5 days interval with
rice straw mulch (M2I1) gave the higher yield closely fol-
lowed by irrigation at 5 days interval with black polythene
mulch (M1I1) (Table 8). Among different treatments, the
plant grown under plastic mulch produced larger number of

fruits, fruit weight, and finally contributed to yield. Saeid and
Mohammed [33] also found the same results because of
better plant growth due to favorable hydrothermal regime
and complete weed free environment. Strawberry plants,
when mulched with black polythene film, produced more
number of fruits which ultimately resulted in highest
strawberry production compared to other types of mulches
found by Castaneda et al. [34]. Kher et al. found that higher

Table 4: Effect of irrigation and mulch on plant growth, flowering, and harvesting time of strawberry for Joydebpur, Gazipur.

Treatments
Year 1 Year 2

Plant height
(cm)

Days to 50%
flowering

Days of 1st
harvest

Plant height
(cm)

Days to 50%
flowering

Days of 1st
harvest

Black polythene
mulch
M1I1 16.53a 63c 84.33d 16.22a 52.33c 71d

M1I2 14.20bc 68ab 90c 15.00bc 56.33b 75c

M1I3 12.87c 70ab 95ab 14.44d 58.67a 79b

Rice straw mulch
M2I1 16.27ab 66bc 85.50d 16.67a 56.67b 74.67c

M2I2 14.33abc 70ab 92.5bc 15.45b 59a 81b
M2I3 12.53c 72a 96.50a 14.67cd 60a 86.33a

CV (%) 7.97 3.36 2.15 1.61 1.84 1.85
Means having same or without letter(s) do not differ significantly at 5% level of probability.M1 � black polythene mulch;M2 � rice strawmulch; I1 � irrigation
up to field capacity at 5 days interval after plant establishment (PE); I2 � irrigation up to field capacity at 10 days interval after PE; I3 � irrigation up to field
capacity at 15 days interval after PE.

Table 5: Effect of irrigation andmulch on vegetative and yield parameters of strawberry in Joydebpur, Gazipur, for two consecutive seasons.

Treatments

Year 1 Year 2

Leaves per plant
(number)

Leaves
length (cm)

Fruit length
(cm)

Fruit
diameter
(cm)

Leaves per plant
(number)

Leaves
length (cm)

Fruit length
(cm)

Fruit
diameter
(cm)

M1I1 21a 16.33a 4.64a 3.12 16.22a 15.78a 4.48ab 3.22abc

M1I2 15.07cd 13.67cd 3.93b 2.93 14.33ab 12.78bc 4.02b 3.08bc

M1I3 13.13d 12.33d 3.89b 2.88 13.56b 12.14c 4.17b 3.01c

M2I1 17.73b 15.27ab 4.44a 3.13 15.33ab 14.00b 4.78a 3.37a

M2I2 16.13bc 13.93bc 4.42a 3.15 15.56ab 13.00bc 4.43ab 3.29ab

M2I3 15.87bc 12.33d 4.36a 3.07 13.89ab 12.67bc 4.23b 3.01c

CV (%) 7.95 5.25 5.01 4.79 7.78 5.01 5.84 3.75
Means having same or without letter(s) do not differ significantly at 5% level of probability.M1 � black polythene mulch;M2 � rice strawmulch; I1 � irrigation
up to field capacity at 5 days interval after plant establishment (PE); I2 � irrigation up to field capacity at 10 days interval after plant establishment (PE);
I3 � irrigation up to field capacity at 15 days interval after plant establishment (PE).

Table 6: Effect of irrigation and mulch on vegetative and yield parameters of strawberry in Burirhat, Rangpur, for two consecutive seasons.

Treatments

Year 1 Year 2

Leaves per plant
(number)

Leaves
length (cm)

Fruit length
(cm)

Fruit
diameter
(cm)

Leaves per plant
(number)

Leaves
length (cm)

Fruit length
(cm)

Fruit
diameter
(cm)

M1I1 18.73ab 16.20a 3.80b 2.54a 35.01ab 14.00 4.12a 3.50a

M1I2 19.90a 15.50ab 3.60c 2.49a 36.34a 13.27 3.87b 3.19bc

M1I3 17.00bc 13.78c 3.50d 2.46ab 28.12bc 12.47 3.56c 2.82d

M2I1 16.40c 15.10ab 3.80b 2.51a 27.56bc 13.20 3.90b 3.37ab

M2I2 19.00ab 14.93bc 3.90a 2.60a 24.00c 13.00 3.63c 3.09cd

M2I3 17.07bc 14.26bc 3.63c 2.34b 20.56c 11.77 3.48c 2.90d

CV (%) 7.08 4.56 1.47 3.10 14.85 2.45 2.50 4.75
Means having same or without letter(s) do not differ significantly at 5% level of probability.M1 � black polythene mulch;M2 � rice strawmulch; I1 � irrigation
up to field capacity at 5 days interval after plant establishment (PE); I2 � irrigation up to field capacity at 10 days interval after plant establishment (PE);
I3 � irrigation up to field capacity at 15 days interval after plant establishment (PE).
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vegetative growth and the higher number of fruits per plant
were observed under black polythene mulch [35]. Kumar
and Dey [14] and Bakshi et al. [20] also reported the same
results. In case of yield, though there were no statistically
significant differences for 5 days irrigation interval between
both mulches, there were significant differences for 10 and
15 days irrigation interval for both mulches. Fruit weight
decreased from the maximum of 21.77 g with 5 days irri-
gation intervals to the minimum of 16.64 g with 15 days
irrigation interval in the first year. (e decrease in the fruit
weight from 5 to 15 days irrigation interval was 23.6% in the
first year and 17% in the second year for black polythene
mulch. For rice straw mulch, it was about 7% in the first year
and 23% in the second year. However, the difference in 5 to
15 days irrigation interval had a significant effect on fruit
weight for both the years. Yuan et al. [36] found that in-
creasing irrigation frequency causes cell expansion of fruit
and that ultimately increases fruit weight. Akhtar and Rab
[37] reported that the maximum fresh fruit weight, moisture
content, and ascorbic acid content were found when
strawberry plants irrigated at 4 days interval compared to
longer irrigation interval. On the other hand, Liu et al. [38]

found that fresh weight and water content of strawberry had
decreased due to longer irrigation intervals or partial root
drying.

However, finally it is found that rice straw mulch at 5 days
irrigation interval performs better in Joydebpur, Gazipur
(Table 8 and Figure 2). Because initially black polythenemulch
performed well for the vegetative growth, yield, and all yield-
contributing characters, but the favorable condition by using
black polythene mulch did not sustain for the rest of the
growing period.(e possible reason could be that temperature
was rising during the crop growing period day by day. (is
rising temperature possibly created warmer condition beneath
the black polythene mulch and resulted in an unfavorable
environment for the strawberry plants to survive. Fruits were
getting smaller in size, leaves were burned, and finally plants
died. Singh and Yadav [16] observed that fruits from the plant
covered by black polythene can be damaged in very hot and
sunny weather in the strawberry production under field
condition. All yield-contributing characters and yield results
revealed that 15 days irrigation interval with black polythene
mulch (M1I3) will not suit for strawberry production in
Joydebpur, Gazipur.

Table 7: Effect of irrigation and mulch on plant growth, flowering, and harvesting time of strawberry in Burirhat, Rangpur.

Treatments
Year 1 Year 2

Plant height
(cm)

Days to 50%
flowering

Days of 1st
harvest

Plant height
(cm)

Days to 50%
flowering

Days of 1st
harvest

Black polythene
mulch
M1I1 17.60a 67.11b 89d 18.78 59d 81.67c

M1I2 16.67ab 70.89ab 94c 17.50 63bd 84b

M1I3 15.13b 72ab 97b 14.62 66ab 87.33a

Rice straw mulch
M2I1 15.90b 74.63a 92c 16.61 61cd 83bc

M2I2 16.60ab 73ab 97b 15.45 65bc 86.67a

M2I3 15.27b 73.89a 101a 14 69.67a 88.67a

CV (%) 5.36 10.6 1.36 6.46 3.75 1.35
Means having same or without letter(s) do not differ significantly at 5% level of probability.M1 � black polythene mulch;M2 � rice strawmulch; I1 � irrigation
up to field capacity at 5 days interval after plant establishment (PE); I2 � irrigation up to field capacity at 10 days interval after PE; I3 � irrigation up to field
capacity at 15 days interval after PE.

Table 8: Effect of irrigation and mulch on the yield and yield-contributing characters of strawberry for Joydebpur, Gazipur.

Treatments
Year 1 Year 2

Fruits per plant
(number)

Individual fruit
weight (g)

Yield
(t/ha)

Fruits per plant
(number)

Individual fruit
weight (g)

Yield
(t/ha)

Black polythene
mulch
M1I1 22.67a 21.77a 11.68a 18.27a 22a 12.07a

M1I2 12.90cd 17.39bc 5.94bc 15.60b 19.20bc 10.32c

M1I3 11.63d 16.64c 4.84c 11.03c 18.26c 6.87e

Rice straw mulch
M2I1 19.43b 21.88a 11.98a 19.10a 25.00a 12.30a

M2I2 18.60b 20.43ab 10.46a 15.30b 21.11bc 11.33b

M2I3 13.53c 20.19ab 7.43b 13.70c 19.19bc 7.93d

CV (%) 4.38 8.99 5.62 6.55 8.71 2.31
Means having same or without letter(s) do not differ significantly at 5% level of probability.M1 � black polythene mulch;M2 � rice strawmulch; I1 � irrigation
up to field capacity at 5 days interval after plant establishment (PE); I2 � irrigation up to field capacity at 10 days interval after PE; I3 � irrigation up to field
capacity at 15 days interval after PE.
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But in the case of Burirhat, Rangpur, irrigation at 5 days
interval with black polythene mulch (M1I1) showed better
results considering all yield-contributing characters and yield
compared to mulching with rice straw at 5 days irrigation
interval for both the years (Table 9 and Figure 2). Kaur and
Kaur [31] reported that application of black polythene mulch
enhanced yield and yield parameters than other mulches.
Sharma and Goel [39] found that the maximum yield was
obtained from black polythene mulch compared to wheat and
rice strawmulches for the strawberry production.(e present
findings of this study are in accordance with the previous
researchers [23, 28, 30, 40] who reported significantly higher
yield under black plastic mulch because of effective soil
temperature, weed control, and conservation of soil moisture
for the strawberry cultivation. (e above results and dis-
cussion under Section 3.3 revealed that 5 days interval irri-
gation in the strawberry field during the growing season
brought better vegetative growth, flowering, fruiting, and
yield for both locations. Black polythene/rice straw played as
a supportive material for the higher yield of strawberry in
both locations. In the regions which contain comparatively
low temperatures, black polythene mulch may perform well
for the entire growing season.

3.4. Water Use and Water Productivity. Seasonal water use
and water productivity of strawberry under different irrigation

treatments are presented in Tables 10 and 11 for both locations.
(e amount of irrigation water applied was increased with the
increased irrigation frequency.

From all the treatments (Table 10), total water use was
found maximum (498.05mm in the first year and 490.08mm
in the second year) in treatment M2I1, that is, when irrigating
field at 5 days interval with rice straw mulch which was fol-
lowed by irrigating field at 5 days interval with black polythene
mulch (474.42 and 467.32mm for two consecutive years) with
the same irrigation frequency. Black polythene absorbs heat
and conservesmoremoisture (Figure 1) than rice straw and for
this reason comparatively less water was applied in black
polythene mulched plot than rice straw mulched plot. Lowest
water use was found in treatment I3 due to lower frequency of
irrigation for both mulches. Although total water use was the
highest in treatment M2I1, the water productivity in terms of
yield per unit water use was found to be the highest fromM2I2
(3.04 kg/m3 in the first year, 3.44 kg/m3 in the second year, and
3.24 kg/m3 avg. of both years) treatment. However, the lowest
water productivity (avg. of both years) was obtained fromM1I3
treatment in Joydebpur, Gazipur, due to lower irrigation
frequency and lower yield.

In Burirhat, Rangpur, the highest irrigation water was
used in the rice straw mulched plot followed by the black
polythene mulched plot with the same irrigation frequency
for both the years (Table 11). (e highest water productivity
was obtained from treatment M1I2 (3.49 kg/m3) in the

Table 9: Effect of irrigation mulch on the yield and yield-contributing characters of strawberry in Burirhat, Rangpur.

Treatments
Year 1 Year 2

Fruits per plant
(number)

Individual fruit
weight (g)

Yield
(t/ha)

Fruits per plant
(number)

Individual fruit
weight (g)

Yield
(t/ha)

Black polythene
mulch
M1I1 14.67a 16.33a 9.56a 24.56a 17.17 11.74a

M1I2 13.83ab 15.07b 7.90b 19.45bc 16.40 9.76bc

M1I3 11.83cd 14.13c 6.66c 13.00d 13.50 7.01d

Rice straw mulch
M2I1 12.17cd 15.10b 7.35bc 20.17b 16.30 10.53ab

M2I2 12.67bc 15.47b 7.73bc 17.50c 15.70 9.27bc

M2I3 10.67d 13.93c 5.94d 15.00d 14.30 8.60c

CV (%) 6.57 2.23 8.53 6.25 4.14 8.45
Means having same or without letter(s) do not differ significantly at 5% level of probability.M1 � black polythene mulch;M2 � rice strawmulch; I1 � irrigation
up to field capacity at 5 days interval after plant establishment (PE); I2 � irrigation up to field capacity at 10 days interval after PE; I3 � irrigation up to field
capacity at 15 days interval after PE.
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Figure 2: Effect of irrigation and mulches on the yield (average of both years) of strawberry for both locations.
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second year and 2.83 kg/m3 avg. for both the years, whereas
the lowest water productivity (1.74 kg/m3) was obtained
from treatment M2I1 because of highest water use.

So, it can be stated that 10 days irrigation interval (I2)
gave the highest water productivity for both locations, but
the only difference is in mulching material between these
locations.

4. Conclusion

Results revealed that 5 days irrigation interval was performed
better with both types of mulches and both locations. In
respect of yield, rice straw mulch along with 5 days irrigation
interval in Gazipur and black polythene mulch along with
5 days irrigation interval in Rangpur were performed well.
But considering water productivity, 10 days irrigation in-
terval with rice strawmulch in Gazipur and 10 days interval
with black polythene mulch for Rangpur showed highest
results among all other treatments. It can be inferred that if
water is available enough, then 5 days irrigation interval
with rice straw mulch in Gazipur and 5 days interval with
black polythene mulch in Rangpur could be an effective
irrigation schedule for strawberry cultivation. But if water
is limited and farmers are not capable enough to pay much
attention on production, then considering water produc-
tivity 10 days irrigation interval with rice straw mulch in
Gazipur and 10 days interval with black polythene mulch in
Rangpur could be good practice for farmers to cultivate

strawberry in Bangladesh and similar strawberry industry
conditions.
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Table 11: Irrigation frequency, seasonal water use, and water productivity for Burirhat, Rangpur.

Treatments

Year 1 Year 2
Average water

productivity for both
years (kg/m3)

Number of
irrigation
(number)

Seasonal total
water use
(mm)

Water
productivity
(kg/m3)

Number of
irrigation
(number)

Seasonal total
water use
(mm)

Water
productivity
(kg/m3)

M1I1 25 514.80 1.86 21 450.12 2.61 2.24
M1I2 12 365.90 2.16 11 279.27 3.49 2.83
M1I3 9 305.08 2.18 7 250.99 2.79 2.49
M2I1 25 553.10 1.33 21 489.80 2.15 1.74
M2I2 12 394.20 1.96 11 315.75 2.94 2.45
M2I3 9 317.30 1.87 7 262.54 3.28 2.58
M1 � black polythene mulch; M2 � rice straw mulch; I1 � irrigation up to field capacity at 5 days interval after plant establishment (PE); I2 � irrigation up to
field capacity at 10 days interval after PE; I3 � irrigation up to field capacity at 15 days interval after PE.

Table 10: Irrigation frequency, seasonal water use, and water productivity for Joydebpur, Gazipur.

Treatments

Year 1 Year 2
Average water

productivity for both
years (kg/m3)

Number of
irrigation
(number)

Seasonal total
water use
(mm)

Water
productivity
(kg/m3)

Number of
irrigation
(number)

Seasonal total
water use
(mm)

Water
productivity
(kg/m3)

M1I1 25 474.42 2.46 21 467.32 2.58 2.52
M1I2 12 321.36 1.85 11 316.15 3.26 2.56
M1I3 9 241.05 2.01 7 271.28 2.53 2.27
M2I1 25 498.05 2.41 21 490.08 2.51 2.46
M2I2 12 343.77 3.04 11 329.78 3.44 3.24
M2I3 9 268.36 2.77 7 278.33 2.85 2.81
M1 � black polythene mulch; M2 � rice straw mulch; I1 � irrigation up to field capacity at 5 days interval after plant establishment (PE); I2 � irrigation up to
field capacity at 10 days interval after PE; I3 � irrigation up to field capacity at 15 days interval after PE.
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