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ABSTRACT

A field experiment using different kinds of mulch materials viz. No mulch (My), Rice husk (M;), White polythene (M,)
and Black polythene (M3) was conducted on medium to deep black soil at Jhalawar Rajasthan to observe their effect on the
soil physicochemical changes and on growth, production and quality of strawberry. Highest increase in soil temperature to
the tune of 1 to 6° C was recorded under black polythene mulch. Black as well as white polythene mulch was almost
equally effective in conserving soil moisture which was higher by 1 to 3.5 % as compared to no mulch. Rice husk mulch
were effective in increasing soil organic matter, available nitrogen and water holding capacity as maximum value of OC
(0.59%), Available N (424.5 kg/ha),) and WHC (46.4%) was observed under rice husk mulch. Maximum plant E-W
spread (45.4cm) and N-S spread (45.6cm), biomass (55.1 g), total chlorophyll content (3.3 mgg™), root biomass (7.3 g)
root volume (45.6 cc), root length (28.2 cm), fruit length (54.0 mm), fruit width (42.6 mm), average fresh fruit weight
(36.7 g) number of fruits/plant (33.6), yield/plant (536.6 g), juice percentage (96.1 %), total sugar (5.2 %), reducing sugar
(4.1 %) sugar, vitamin C (52.5 mg100g™), anthocyanin content (38.9 mg100g™) and minimum titratibility acidity (1.66 %)
was observed in black polythene mulch. Maximum number of leaves (97.4) and highest chlorophyll (3.3 mg g) content at
the time of harvest was observed in case of white polythene mulch. The use of black polythene mulch is therefore
recommended as improved practices in strawberry cultivation on soil and climatic condition similar to jhalawar district
Rajasthan.
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INTRODUCTION is the most widely used (Sharma and Sharma, 2004; Singh
Strawberry (Fragaria x ananassa Duch.) is one of the and Asrey, 2005; Singh et al., 2006). The greatest benefit
most tempting and refreshing fruits of the world, which from plastic mulch is that the soil temperature in the
was introduced in India during the early sixties, but could planting bed is raised, promoting faster crop development
not become choice of grower initially due to severa and earlier harvest. Black plastic mulch can give a harvest
reasons (Sharma and Sharma, 2004). However, during last earlier by some 7-14 days. Plant growth can be doubled
decade, it has become favourite fruit among growers due to mulching under specific conditions. Mulching
because of its remunerative prices and higher profitability. reduces evaporation losses by reducing thermal gradient
Further, availability of day-neutra and high yielding and exchange of vapour between soil and atmosphere as it
varieties and standarization of plasticultural techniques acts as barrier thereby promoting downward movement of
have resulted in phenomenal increase in its area and water. Under mulched conditions, more uniform soil
production particularly near towns and cities (Sharma and moisture is maintained and irrigation frequency can be
Sharma, 2004; Paramanick et al., 2005). Among various reduced. Voth, (1972) observed 70% increase in berry
production practices, mulching is considered as an yield of winter plantations with clear plastic mulch which
important cultural practice. Mulching plays an important is primarily due to rise in soil temperature and better plant
role in soil moisture conservation, weed control, regulation growth and health. An increase in strawberry (Tioga) yield
of soil-hydrothermal regime, besides keeping the delicate by 68 percent and 33 percent when plants were mulched

fruit neat and cleans (Gupta and Acharya, 1993; Hancock, with clear plastic and pine needles over control has been
1999; Tarara, 2000). In strawberry, mulching has been reported by Badiyala and Aggrawal, (1981). Fertilizer loss
found to improve plant growth, berry weight, fruit yield by leaching is less beneath the mulch, so that fertilizers are

and quality. (Hassan et al., 2000; Sharma and Sharma, optimally used and not wasted. The soil under plastic
2003; Moor et al., 2004; Singh and Asrey, 2005; Singh et mulch remains loose and friable and  roots access to
al., 2006). The advantage of mulching lies in its effect on adequate oxygen in not compromised, and microbial
soil environment modification. Different materials are activity is enhanced (Parmar et al 2013). Considering
used in different parts of the world, but black polyethylene advantages of mulch reported from various researches
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mainly conducted in traditional areas, systematic studies
were conducted in “Winter Dawn’ strawberry, which is a
newly emerging day neutral cultivar in the Indian climate
to determine the efficacy of different mulches in
modifying soil parameters, properties, time of harvest,
yield and quality of fruit from a nontraditional but
potential areafor strawberry cultivation in India.

MATERIALS& METHODS

The experiment was conducted in the Protected
Cultivation Unit, College of Horticulture and Forestry,
Jhalrapatan, Jhalawar, Rgjasthan during the year 2013-14.
The experimental site was situated at 24°32° N latitude
and 76 °10’ E longitude in south-eastern part of Rajasthan
on deep black soils moderate in fertility. Soil pH was in
therage of 7.2-7.5, Electrical conductivity (EC) in the rage
of 0.33-0.39 dSm™ with organic carbon in the range of
0.50-0.60 %. Agro-climatically, the district falls in Zone
V, known as Humid South Eastern Plain. About 84.2 per
cent population of the district is rural whose main
occupation is agriculture. The average rainfall in the
region is 954.7 mm, and daily maximum temperature
range in the summer is 43- 48°C and minimum to 1.0-
2.6°C. The experiment was laid out to evaluate 4 numbers
of treatments with 5 replications; in the strawberry cv.
Winter Dawn planted under raised bed planting system at
60 cm x 30 cm spacing. Different kinds of mulchesi.e,
Control (No Mulch) (Mg), Rice Husk (5cm thick) (M,),
White Polythene (25 micron) (M,) and Black Polythene
(25 micron) (M3) were four treatments. In order to assess
the effect of various treatments more precisely, al the
experimental plots were subjected to uniform cultural
practices including fertilizer application and plant
protection measures.

Surface soil moisture (0-15cm) was monitored using
gravimetric method at 30 days intervals where as soil
temperature at the depth of 5cm was monitored using
mercury in glass thermometer calibrated with standard
thermometer at each 15 days interval. The soil samples
were analysed both before and after experiment. To assess
the fertility status of soil, representative soil samples (0-30
cm depth) from three spots from each plot of experimental
site was collected, composited and air dried. The samples
were powdered using a wooden mortar and pastle and
passed through 2 mm plastic sieve and were analyzed for
available pH and EC in soil: water suspension (1:2) using
glass electrode and conductivity meter. Organic carbon
was determined by the Walkley and Black’s method as
described by Black (1965). Available nitrogen was
determined by using akaline potassium permanganate
method (Subbiah and Asija, 1956) using auto nitrogen
analyzer. Available phosphorus was determined by Olsen
et al., (1954) method using 0.5 M NaHCO; solution
adjusted at pH 8.5 using spectrophotometer as described
by Black. (1965). Available Potassium was determined
using IN neutral ammonium acetate method (Meston
1956)) using flame photometer as described by Black
(1965) Water holding capacity of disturbed soil samples
was determined by using a circular brass box having
perforated bottom.

Plant parameters: Three plants were selected randomly in
each replication for taking observations on growth and
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physico-chemical parameter of fruits. Numbers of leaves
(per plant) were counted from tagged plants in each
replication after completion of harvesting period. East-
west and north-south spread (cm) of the plants was
recorded with the help of a meter scale. After completion
of harvesting, chlorophyll from leaves of tagged plants
were estimated using method suggested by Sadasivam and
Manickam (1997). Tagged plants were uprooted and
cleaned, weighed for fresh weight thereafter dried in oven
at 70°C till constant weight, dry biomass was recorded.
Fresh weight of the roots was taken by excavation of the
plants. The root volume was measured by water
displacement method where as root length of the plants
was measured with the help of meter scale. The dry weight
of the roots was taken after drying the roots in oven at 70
°C till the weight was constant. The number of fruits/plant
was recorded by counting the fruits reaching harvesTable
maturity. The yield/plant (g) was recorded by adding yield
of al the harvests obtained from selected plant. Fruit
length and width (mm) of 10 fruits from each treatment
was taken with the help of digital vernier caliper. The
weight of fruits (g) from each tagged plants was taken on
each date of harvest. Dry weight (g) of the fruit was
recorded after drying the fruits in oven at 70°C till the
constant weight was achieved. Total soluble solids (TSS)
(°Brix) were recorded with the help of hand refractometer.
The titrable acidity (%) was determined by titrating the
juice against standard alkali solution (0.1 N NaOH). Total
and reducing sugars were estimated by Lane and Eynon
method (1923) as described in AOAC (1984). Juice
percentage of ripe fruits was estimated after crushing and
squeezing with mudin cloth. Ascorbic acid content was
determined by titration with 2, 6-dichlorophenolindo
phenol (AOAC 1984). Tota anthocyanin content was
determined using methods suggested by Fuleki and
Francis (1968). The data was subjected to statistical
analysis for RBD as described by Gomez and Gomez
(1984) using probability values (P=0.05) to test
significance of observed differences and LSD for mean
separation.

RESULTS & DISCUSSION

Effect on physico-chemical properties of soil:

Soil Temperature: Soil temperature at the depth of 5cm
was higher under plastic mulch and highest under black
plastic and was relatively lower under rice husk mulch on
most of the days of observation. The warming under
plastic mulch is attributed to entrapment of long wave
radiation from soil, reduction in conduction loss and cutoff
of convection loss under plastic mulch. Plastic mulch was
more effective in reducing thermal loss than cutting
incoming solar energy. Temperature on a typica day
under black polythene mulch was higher by 1 to 6°C and
under white polythene was in the range of 0-5°C as
compared to control (Fig.1). Rice husk shows varied effect
in terms of cooling as well as warming on different days.
The net effect is actually tradeoff between mulch led
reduction in incoming solar energy and reduction in heat
loss from the soil which may vary on different day
depending on prevailing weather conditions. Increased soil
temperature due to mulch has been recorded under severa
studies (Ramakrishna et al., 2006; Singh and Kamal 2012).
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Soil moisture: Similar to the temperature, surface soil
moisture (0-15cm) was higher under plastic mulches and
both type of plastic mulch show similar effect in terms of
soil moisture. The higher moisture under plastic mulches
may be due to reduced exposed surface area resulting to
reduced evaporation. High surface soil moisture and
reduced evaporation under plastic mulches have been
reported under several studies (Ramakrishna et al., 2006;
Liu et al., 2014, Bakshi et al., 2015). Surface soil maisture
under rice husk mulch was intermediate between control
and plastic mulches on almost each day of observations.
This may be due to some evaporation loss through porous
mulch and moisture absorption by mulch itself and/or,
subsequent evaporation.

Soil pH: Soil pH is measurement of hydrogen ion
activities in soil solution. Though there was no significant
difference among treatments, the lowest pH (6.76) was
recorded under black polythene mulch (Table 1) which
may be attributed to the high rate of mineralization,
generation of organic acid due to increased temperature
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and entrapment of released CO, under mulched conditions.
More intensive mineralization and generation of large
amount of organic acid and CO, led formation of carbonic
acid was explained as reason by Cabilovoski et al. (2014)
which perhaps resulted in lowering the soil pH. The effect
may be temporary/transit state and may return to original
conditionsif put to similar management.

Electrical conductivity: There was increase in EC across
the treatment and more increase under control and rice
husk mulch. Authors are unable to find exact reason
however probably this difference may be attributed to
seasonal EC cycle as tradeoff between mineralization-
immobilization, fixation and release of ions. In control
condition the ions released would have been less utilized
by plants as compared to polythene mulches due to higher
root activities under elevated temperature as indicated by
higher biomass produced (discussed in later section). The
reduced EC in soil under black polythene may aso be due
to the generation of organic acid and CO, (Cabilovoski et
al., 2014).

TABLE 1: Effect of mulches on physico-chemical properties of soil after experiment

pH EC OC  Available Available Available WHC
(dSm) (%) N (kg/ha) P,Os K,0 (%)

Treatment (kg/ha) (kg/ha)

Initial value

7.3 0.36 054 363.7 21.9 266.2 40.9

Post experiment value
Control 6.76 053 052 3921 28.5 440.4 41.6
Rice husk 728 045 0.62 4245 345 4442 46.4
White polythene 6.97  0.39 055 421.0 33.9 450.4 38.5
Black polythene 7.49  0.38 057 3755 374 473.3 43.2
CD at 5% NS 0.07 0.07 59.04 4,16 42.42 3.76
SEm+ 021 0.02 0.02 20.34 1.43 14.61 1.29

Soil organic matter: Highest soil organic matter was
observed under rice husk mulch (Table 1.) which may be
attributed to the decomposition and mixing of mulch
materials. Rice husk mulch of 5ecm thickness is equivalent
to all most 100 t/ha of organic matter. Though the time
span for full decomposition was less but the portion in
direct contact of soil might have decomposed and become
part of soil resulting to increased organic matter content of
surface soil. Anincreasein the total content of soil organic
carbon in organic mulch has been reported by Marinari et
al. (2010). Break down of organic mulches and becoming
part of the soil and source of plant nutrients has been
reported in several studies (Sharma et al., (1998); Bond
and Grundry (2001); Gruber €t al., (2008).

Available N and P: The highesr available N (473.3 kg/ha)
and P (37.4 kg/ha) was recorded under rice husk mulch.
The increased soil organic matter is also the probable
reason behind increased available nitrogen and
phosphorous in the sail.

Available K: There was increase in available potassium
across al treatments with highest (473.3kg/ha) under
black polythene mulch (Table 1). Authors are unable to
find exact explanation but increased K may be attributed
to release of K from the native soil which has significant
amount of K-rich Illite clay. The increased temperature led
clay surface expansion might have helped more release of
K under black polythene mulch. The role of mulches in

conservation of nutrients has been narrated by Gruber et
al. (2008).

Water holding capacity: Water holding capacity though
considered as conservative soil physical properties was
highest (46.4 %) under rice husk mulch. This may be
attributed to increased soil organic matter. Ramesh et al.
(2008) reported increased water holding capacity of the
soil with corresponding increase in the level of organic
carbon and clay. Organic mulches are known to influence
the physical properties of soil by increase in the soil
organic matter, porosity and cation exchange capacity
(Merwin and Brown, 2009) in addition to aggregate
stability and structure of soil (Smetset al., 2008).

Effect on plant growth

Plant growth parameters like number of leaves per plant,
plant E-W spread and N-S spread (cm), plant fresh weight
and dry weight (g), total chlorophyll content of leaves,
root length, root weight (fresh and dry) and root volume
were found influenced by different type of mulches.
Higher number of leaves per plant was recorded from
strawberry plants under plastic mulch, highest under white
polythene mulch (97.4) dtatistically at par with number of
leaves under white polythene mulch (94.1) whereas
minimum (73.3) was recorded in control. Maximum
number of leaves in the white polythene might be related
to better exploration of nutrients and water (Sturm et al.
2003) in late stage of crop under modified radiation
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condition due to higher reflection from white polythene
mulch as compared to other treatments.

The Higher E-W spread (45.4 cm) and N-S spread (45.6
cmy of plant were recorded in plants under polythene
mulch highest under black polythene (not significantly
higher than white polythene mulch) whereas, lowest E-W
spread (38.5 cm) and N-S spread (39.3 cm) were recorded
from control (Table 2). Similar results have been reported
by Pires et al. (2006) and Bakshi et al. (2014). Favorable

suppression of weeds under polythene mulch has been
reported as reason behind better plant growth parameters
(Qureshi et al.,, 2012). Favorable modification of
hydrothermal regime and physico-chemical properties as
discussed in previous section may also be attributed for
better growth as similar observation was reported by
Dwivedi et al.,(2000) and Hira et al., (2003). Better
growths of strawberry plant under plastic mulch have been
reported in several studies (Fear and Nonnecke, (1989);

environment, better moisture conservation vis-a-vis Gupta and Acharya, (1994); Mohamed, 2002).
TABLE 2: Effect of mulches on growth attributes of strawberry
Treatment No.of Plant spread Plant weight TCC*  Root Root Root weight (g)
leaves/ (cm) (9) of volume length
plant E-W N-S FwW DW leaves (cc) (cm) FW DW
(mg/g)
No mulch 73.3 385 393 900 309 184 20.0 20.6 185 4.0
Rice husk 82.4 39.2 400 1212 338 202 40.7 22.2 328 54
White polythene 97.4 451 427 1262 458 3.26 354 24.3 216 47
Black polythene 94.1 454 456 1873 551 258 45.6 28.2 378 7.3
CD at 5% 9.25 563 506 9838 272 0.12 1.79 1.95 143 048
SEm+ 3.18 194 175 340 093 0.01 0.62 0.67 049 0.16
Note: TCC: Tota Chlorophyll, E-W: east —west, N-S: north south, FW: fresh weight, DW: dry weight
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Fig.1. Soil temperature at the depth of 5cm at 15 days interval and surface soil moisture (0-15cm) at 30 days intervals under
different mulch treatments (MO: Control (No mulch), M1: Rice husk, M2: White polythene, M3: Black polythene)
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Maximum fresh fruit weight (187.3g) as well as dry
weight (55.1g) was recorded under black polythene mulch
followed by under white polythene mulch and minimum
under control (Table 1). Similar findings were reported by
Singh and Dwivedi, (2011) and Pop et al. (2013). The
better growth and biomass may be attributed to higher
photosynthetic activities under favorably modified soil
hydrothermal conditions and better water and nutrient
availability as discussed in previous section (Fig.1).
Increased vegetative growth in black polythene has also
been highlighted by Garg et al. (2007) and Taparauskiene
and Miseckaite, (2014) in strawberry. Maximum
chlorophyll content (3.26 mg g*) was recorded in plants
grown under white polythene mulch, followed by 2.58 mg
g’in plants grown under black polythene and minimum
(1.84 mg g*) was recorded in control. The exact reason is
beyond the comprehension of authors however possibly
the higher chlorophyll content in plant grown on white
mulch may be attributed to differential of synthesis and
degradation of chlorophyll on white polythene. Further,
the high activity of enzyme chlorophyllase may also be
attributed to less chlorophyll content in the leaves under
control. The differential values of the cholorophyl may be
due to differences in degree of light reflection by the
mulches. Decoteau et al. (1988) affirmed that plants
grown on different types of plastic mulches respond to
even the small changes in ambient light induced by mulch
colour.

Root growth of the strawberry plant also responds
differently with different types of mulches. The maximum
fresh (37.8g), dry (7.3g) weight of roots, root volume
(45.55cc) and root length (28.2 cm) was observed on
black polythene mulch and the minimum fresh weight
(18.5 g), dry weight (4.0 g), root volume (20.0 cc) and root
length (20.6 cm) was recorded in control (Table 2).
Similar results have been observed by Verma et al. (2005).
Black polythene mulch resulted in overall better root
growth parameters. Effect of black polythene mulch in
favourably modifying the soil environment might be the
reason for improved root length, root weight and root
volume as described by Verma et al. (2005).

Effect on yield and quality:

The maximum fruit length (54.0 mm), fruit width (42.6
mm), fresh (36.7 g) and dry (2.9 g) weight of fruit, number
of fruits/plant (33.6) and yield/plant (536.6g) was recorded
on black polythene when used as mulch and the minimum
variables on fruit length (47.72mm), fruit width (37.6
mm), fresh (26.9 g) and dry (2.1 g) weight of fruit, number
of fruits/plant (25.3) and yield/plant (218.9 g) was
recorded in control. The yields under polythene mulches
were more than double as compare to no mulch. Higher
yield under black polythene mulch has been reported by
Singh and Ahmed, (2008) and Kher et al. (2010). Fruit
width, length: diameter ratio and number of fruits per plant
under white polythene mulch was not significantly
different from the same under black polythene mulch.
Length: diameter ratio was recorded maximum (1.27) on
black polythene mulch and minimum (1.18) on white
polythene mulch but was satistically similar across
different treatments.

Favourably modified hydrothermal condition, improved
nutrients availability supported better plant growth under
black polythene mulch was well translated in form of
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highest fruit yields per plant. Increase in availability of
nutrients and highly suppressed weeds as a reason for
improved yield has been reported by Sharma and Khokhar,
(2006) and Munguia et al. (1998). More favourable
modification of soil temperature and moisture under black
polythene may be attributed for better fruit growth
parameter. In this treatment, the temperature was recorded
in the range of 21-24°C which was in the range of 16-
22°C in all other treatments over almost entire productive
period i.e, 18" December, 2013 to 20" March, 2014.
Observations regarding larger fruits in black polythene
mulch have also been reported by Mathad and Jholgiker
(2005) and Kumar et al. (2012b). Dry weight is the net
result of balancing of respiration by photosynthesis which
was favourable in case of black mulch as compared to
other treatment. Higher number of fruits/plant under
mulched conditions has aso been reported by
Nagalakshmi et al. (2002).

Quality parameters: Effect of different type of mulches
was also observed in terms of quality parameter. Though
the maximum TSS (7.3°B) was observed in M3 (Black
polythene) and the minimum TSS (6.3°B) on rice husk,
but it was statistically at par across al treatments (Table
3). Similarly titrable acidity was statisticaly similar across
different treatments. Total sugars (5.15 %), reducing
sugar (4.10 %), TSS: acid ratio (4.40), Vitamic C (52.5
%), Juice percentage (96.1 %) and anthocyanin content
(38.9 %) were highest in case of black polythene mulch
which was significantly higher than rest of the treatments
except TSS: acid ratio which was statistically at par with
control. Total sugar (2.9%), reducing sugar (2.0%) and
anthocyanin content (29.5%) was observed lowest in case
of white polythene mulch where as lowest Vitamin C and
juice percentage was recorded in case of rice husk mulch.
Difference in quality parameters and in general improved
quality under black polythene much may be explained in
terms of higher moisture and nutrient availability, higher
root activities including higher uptake of water and
nutrients, high photosynthesis and other enzymatic
activities. Higher TSS, lower acidity in fruit mulched with
black polythene has been reported by Gupta and Acharya,
(1993); Hassan et al. (2000) and Sharma et al., (2004).
These results are also in conformity with the findings of
Mathad and Jholgiker, (2005) and Singh et al. (2007).
Various degree of light exposure under different mulch
conditions might have influenced plant growth yield and
most importantly quality parameters. Assuming incoming
solar radiation is same for all treatments, reflection might
have played role in modifying micro site conditions.
Absorption of solar radiation, conduction of heat to the
soil and vice versa, heat loss through evaporation, heat
loss from mulch itself as radiation and conduction resulted
in differential soil thermal regime. Kasperbauer et al.
(2001) reported that black polythene reflects less than 5
percent of incident radiation irrespective to growing
environments. Thus, it may be assumed that the response
of black polythene mulch in terms of improvement of fruit
qualities (TSS, titraTable acidity, TSS/acid ratio, vitamin
C, total sugar, reducing sugar and anthocyanin content) as
found in the present experiment may be due to changes in
substrate temperature more than to the reflected light. In
case of white polythene mulch it appears that plant was
gtill in vegetative active phase as evidenced in terms of
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higher chlorophyll content (tabl 2) and lower anthocyanin
content (3 b). Higher reflectance light and modified soil

thermal regime may be linked to this observation which
needs further study for affirmation.

TABLE 3(a) Effect of mulches on yield attributes of strawberry

Treatment Fruit Fruit Length:  Fruit weight () No.of  Fruit
length width diaratio FW DW fruits yield/plant
(mm) (mm) /plant (9)

No mulch 477 37.6 1.26 269 21 25.3 218.9

Rice husk 48.0 38.5 1.24 282 22 29.3 302.2

White polythene  48.2 40.7 1.18 3.7 21 32.8 478.1

Black polythene  54.0 42.6 1.27 36.7 29 33.6 536.6

CD at 5% 412 4,04 0.12 455 040 4.36 35.00

SEm+ 142 1.39 0.04 157 014 1.50 12.06

TABLE 3(b) Effect of mulches on quality attributes of strawberry

Tit. TSY Totd Reducing I . .
TSS - - VitaminC Juice  Anthocyanin
Treatment (°B) (,;Sldlty ?gtli% Zt;gars ?;gars (Mg/100g) (%) (Mg/100g)
No mulch 7.2 1.66 434 322 2.33 45.3 824 302
Rice husk 6.3 171 370 311 227 39.2 65.1 36.0
White polythene 6.9 1.83 377 288 2.02 40.4 90.5 295
Black polythene 7.3 1.66 440 515 4.06 52.5 96.1 389
CD at 5% NS NS 024 0.50 0.44 3.84 762 476
SEm+ 052 0.10 008 0.17 0.15 1.32 2.62 1.64

CONCLUSIONS

Strawberry can be successfully grown on medium to deep
black soil of Jhalawar district Rajasthan. Different type of
mulch has differential effect soil parameters and
properties. However al mulches (rice husk, white
polythene and black polythene) were superior to no much
in terms of plant growth, yield and quality. Black
polythene mulch was most effective in raising soil
temperature as soil temperature was higher to the tune of 1
to 6°C where as equally effective to white polythene
mulch in soil moisture conservation against evaporation.
Highest plant spread, biomass, fruit size, fruit yield, total
sugar, vitamin C and anthocyanine content observed under
black polythene mulch indicates higher role of elevated
soil temperature as catalyst for root activities including
uptake of water and nutrients which was ultimately
reflected in terms of high biomass and yield. Therefore
black polythene mulch of thickness 25 micron can be
recommended as improves practice for resource
conservation, higher growth, yield and better quality of
strawberry grown under similar soil and climatic
conditions.
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