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ABSTRACT

The aim of this review was to evaluate the effect of mulching practices on crop performance along with its
impact on soil properties. The reader would get knowledge regarding mulching and its effects on crops and soil.
Besides intensive research this paper collected major findings and results derived from research activities
carried out in different countries. Review of papers from 1955 to 2015 was done. Desk review of the articles,
thesis, review papers etc. was done. The practice of applying mulches to soil is possibly as old as agriculture
itself. Mulching is an agricultural cropping technique that involves placing organic or synthetic materials on the
soil around plants to provide a more favorable environment for growth and production. Mulching improve water
retention, reduce erosion, moderate soil temperature, reduce competition from weeds, bring added nutrients to
the soil and also help to retain existing nutrients by avoiding leaching. Retaining the soil moisture by checking
evaporation, controlling temperature fluctuation, minimizing the effect of weed infestation and helping in uptake
of nutrient along with its addition are some of the positive effects of mulching that promotes vegetative growth of
crops enhancing crop yield and quality production. This paper deals with the review and discussion of different
published paper from on different aspects of mulching and its effect on the performance of crops and properties
of soil. Reading this paper thoroughly one can understand the effects of mulching and its relationship with soil
and crops.
Keywords: Mulching, Soil temperature, Weed, Vegetative growth, Crop yield.

INTRODUCTION
Farmers all around the world are adopting the practice of
mulching traditionally although the benefits from it are
unknown to them. The word mulch has probably derived
from the German word “molsch” means soft to decay,
which apparently referred to the gardener’s use of straw
and leaves as a spread over the ground (Jack et al.,
1955). Mulch is a protective layer of material that is
spread 3-6 inches deep on top of exposed soil between
plants. Mulch can be almost anything: straw, grass
clippings, corn cobs, river stones, pea gravel, and

chipped bricks, bark chips, leaves, peat moss, seaweed,
wood ashes, sawdust and so on. Similarly, the practice in
which mulch materials are used to cover the ground,
much like layers of leaves on the forest floor and a
method in which any material used or spread at surface
or vertically in soil to assist soil and water conservation
and soil productivity is called mulching.
Mulching is one such process that can help us in
producing quality food in quantities (Patil et al., 2013).
Mulches are used for various reasons but water
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Table 1. Effect of different mulching materials on vegetative characteristics of summer squash (Pooled)
Treatments

Clear plastic
Black plastic
Pine needles
Dry leaves
FYM
Green twigs
Forest litter
Control
CD at 5%

Plant
height
(cm)
35.20
38.11
29.14
28.47
28.31
25.83
33.02
24.87
1.87

Collar
diameter
(mm)
17.94
20.15
17.71
17.40
21.04
19.23
20.79
17.47
1.57

Plant Spread
(cm)
125.27
142.39
116.93
117.02
117.31
115.60
121.30
102.35
9.10

Number of
leaves
per
plant
36.35
41.85
33.85
32.19
33.04
31.03
32.19
29.62
1.74

Days to 50%
flowering
(female)
26.33
27.17
33.33
33.83
32.67
35.00
28.00
31.50
1.71

Days to 50%
flowering
(male)
32.67
32.00
35.00
36.83
36.67
38.83
36.67
36.67
1.33

Root
length
(cm)
35.34
36.83
33.73
33.38
33.64
33.03
34.59
30.02
1.98

Source: Bhatt et al., (2011)

conservation and erosion control are the most important
objects in agriculture in dry regions. Mulches when
properly managed definitely aid wind and water erosion
control along with vegetative growth and productivity.
Other reason for mulching includes soil temperature
modification, soil conservation, nutrient addition,
improvement in soil structure, weed control and crop
quality control. Mulches are commonly applied to the soil
surface to conserve soil moisture, moderate soil
temperature, reduce evaporation and salt accumulation
(Pang et al. 2010). Mulching practice in crops provides
positive effect on crop vegetative characteristics like plant
height, collar diameter, plant spread, number of leaves,
days to 50% flowering, root length etc. and yield
attributes compared to control condition.
Mulching also suppresses weed infestation effectively.
Furthermore, it stimulates microbial activity in the field
soil through increasing soil temperature which improves
agro-physical properties of soil. Also, mulching reduces
unproductive evaporation from the soil surface so more
water is available for transpiration, which is of benefit in
water limited condition and plant water status is
maintained (Chakraborty et al., 2008).
RESULTS
A. Effect of mulching on crop performance
Mulching reduces the deterioration of soil by way of
preventing the runoff and soil loss, minimizes the weed
infestation and checks the water evaporation. Thus, it
facilitates for more retention of soil moisture and helps in
control of temperature fluctuations, improves physical,
chemical and biological properties of soil, as it adds
nutrients to the soil and ultimately enhances the growth
and yield of crops.
Growth of crop
The effects of mulches on plants are operative through

the effects of mulches on soil water, soil temperature,
structure and erosion. According to Mahadeen (2014) on
using polyethylene plastic mulch produced earlier
seedling emergence, more vigorous plant, earlier and
higher yield as compared to non-mulched treatment
(Table 2). Bananuka et al. (2000) found a larger number
of functional leaves at flowering and harvest with different
mulches on bananas. The increase in yield could partly
be due to this effect on the leaves. Lang et al. (2001)
announced that a more active growing root system
formed under mulch consisting out of perforated black
polyethylene with 15cm of sawdust on top. They reported
that the mulched trees produce 1.5 times more feeder
roots due to the stimulation of the growth of fine roots and
to a reduction in death of fine roots. Devi Dayal et al.
(1991) observed early flowering (by 5 days) in mulch
treated groundnut crop. Hu et al. (1995) recorded earlier
seedling emergence, improved crop growth and nodule
development in groundnut. Hu et al. (1995) also reported
increased crop growth (3.2–4.0cm), dry root mass (12.2–
50.1%), nitrogen-fixing activity (3.3–128.7%), chlorophyll
content of the fresh leaves (41–78%) and more
reproductive buds (63.3–94.1%) in polythene mulched
plots than unmulched plots. Chawla (2006) obtained
maximum plant height (70.91cm), plant spread (53.05cm)
and highest number of branches (18.54) at harvest in
marigold cv. “Double mix” with application of black plastic
mulch compared to other mulching treatment and control.
Likewise, Bhatt et al. (2011) studied effect of mulching
materials on vegetative characters, yield and economics
of Summer squash under rainfed in mid-hill condition of
Uttarakhand, India and resulted positive effect of different
mulching materials on plant height, collar diameter, plant
spread, number of leaves, days to 50% flowering and
root length compared to control condition (Table 1). Loy
and Wells (1990) reported that black plastic mulch made
the harvest earlier by 7-14 days, while clear plastic may
advance the harvest date by 21 days. The results of EiShaikh and Fouda (2008) showed that soil temperature
increased by using plastic mulches which permits early
germination, flowering and harvesting. Also, the average
yield increased by 67, 109, 129, and 124% with straw,
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Table 2. Effect of polyethylene black plastic mulch on vegetative growth, seedling emergence and flowering times of okra and
squash grown under rain-fed conditions
Treatments
Okra
Black plastic mulch
No mulch
Squash
Black plastic mulch
No mulch

Seedling
emergence (days)

Flowering time
(days)

Plant length
(cm)

Branch no.

Fresh
wt.
(gm/plant)

Dry
wt.
(gm/plant)

15.44a*
19.00b

44.4a
48.0b

87.9a
68.4b

14.9a
11.4b

255.6a
152.1b

58.6a
35.6b

11.00a
13.90b

35.0a
38.4b

n.d**
n.d

n.d
n.d

626.2a
356.3b

96.7a
59.0b

*means having different letter within each column and crops are significantly different at 5% level of probability **n.d: Not
determine. Source: Mahadeen (2014)

Table 3. Effect of different mulching materials on yield and yield attributes of Summer squash (Pooled)
Treatments
Clear plastic
Black plastic
Pine needles
Dry leaves
FYM
Green twigs
Forest litter
Control
CD at 5%

Number of
harvestings
12.33
13.00
12.00
11.00
11.33
09.66
12.33
09.66
1.59

Fruits per
plant
6.01
6.75
5.41
5.67
5.18
5.51
5.82
4.96
0.77

Total yield
-1
(t/ha )
55.85
62.72
49.15
45.93
44.03
44.75
49.33
36.01
3.39

% increase in yield
over control
55.09
74.17
36.49
27.54
22.27
24.27
36.99
-

B:C ratio
2.43
2.61
2.47
2.32
2.11
1.23
2.44
1.79
-

Source: Bhatt et al., (2011)

black, transparent and yellow mulch
compared with the control. Table 2.

respectively

Yield of crop
Mondal et al (2008) resulted that with the application of
polythene mulch produced significantly highest straw
yield, siliquae/plant, seeds/siliqua, 1000-seed, seed yield
and straw yield of mustard followed by rice straw mulch.
The lowest yield of mustard was recorded in no-mulch
treatment. The reason for high yield in polythene and
straw mulch treatments might be due to lower soil
temperature and conserves more moisture. Yield of
mustard increased in black polythene and rice straw
mulch over no mulch to the extent 39% and 30%,
respectively. The yield of potato was the highest under
paddy straw mulch (27.9%) and also starch content was
highest in paddy straw mulch (18.18%) than unmulched
plot (Dixit et al., 1995). Abu-Bakr et al., (2003) resulted
that the black, clear and green plastic mulches increased
total yield of okra by 84.9%, 46.0% and 46.9%,
respectively, compared to the control. Szewczuk and
Gudarowska (2004) found that mulching with both
organic – and inorganic material increased the yield and
fruit size in apples. Despite the increased fruit size, these
fruit also showed an increase in Ca concentration. When

the firmness was investigated, they found apple fruit to be
firmer immediately after harvest when the trees were
mulched. Similarly, Forge et al. (2003) indicated that, a
large variety of organic materials can be used as mulches
to improve crop performance in various ways. He found
that the yield and growth was increased in apples in high
density productions systems by using a simple mulch like
shredded office paper. Ghimire et al. (2016) also reported
that the mulching and soil sustainability measures results
positive effect on crop yield in a long run.
The experiments of Kar and Kumar (2007) showed that
higher potato yield and better crop growth were observed
in plots with straw mulch. Grass mulching increased grain
yield by 15–22 per cent in maize and about 10 per cent in
millet in northern Guinea and Sudan savanna regions of
Nigeria (Adeoye, 1984). Application of straw mulch @ 6 t
ha-1 increased yield of tomato and okra by 100 and 200
per cent, respectively over control (Gupta and Gupta,
1986). Thakur et al. (2000) reported that the use of
different mulches on the performance of Capsicum
annum L. under the water deficit of 75 per cent, the
lantana mulch gave the highest fruit yield of 73.36
quintals per hectare over un-mulched plots (36.90q/ha).
Also Bhatt et al (2011) resulted higher yield and higher
B:C ratio in Summer squash production using different
mulching materials compare to control or non mulched
plot (Table 3). Similarly, Mahadeen (2014) showed
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Table 4. Effects of polyethylene black plastic mulch on yield and average fruit weight of okra
and squash grown under rain-fed conditions
Treatments
Okra
Black plastic mulch
No mulch
Squash
Black plastic mulch
No mulch

Total yield (ton/ha.)

Average fruit weight (gm)

6.759a
2.822b

6.307
5.985

25.670a
15.900b

102.600a
83.120b

Source: Mahadeen (2014)

Table 5. Effects of mulches on total yield, corm ash, TSS, Vitamin C and flavonoids in garlic.
Mulches
Control
Rice husk
Transparent
polyethylene
Black polyethylene

Total yield
(t·ha-1)
15.26ab
17.42ab
18.46a

Corm ash
(%)
3.33b
3.48ab
3.77ab

TSS
o
( Brix)
17.5b
20.12ab
22.98a

Vit. C
(mg/100g FW)
1.93b
2.21ab
2.44a

Flaveonoids
(mg/100g FW)
19.80a
7.10b
15.24ab

13.73b

4.12a

23.00a

2.32ab

7.26ab

Values in a column followed by the same letter are not significantly different. Source: Najafabadi et al.,
2012

increased yield and fruit weight of okra and squash under
black plastic mulched compare with bare soil (Table 4).
Djigma et al. (1986) found that the black polyethylene
mulch yielded 3.3 times higher than soil without mulch in
eggplant and 2.3 times in tomato, when grown during the
relatively cool season sown in September and harvested
in January. Similarly, Sajjapongese et al. (1989) revealed
that tomato yield increased by 67.5% when the crop
mulched with black plastic and by 15% when rice straw
used as a mulch. Also, Singh and Ahamad (2008)
resulted highest tuber yield of 35.2 t/ha recorded with
black polythene mulching was significantly superior to
31.5 t/ha obtained with white polythene mulching and
26.6 t/ha with no mulching. Table 5.

Trisdal (1989) indicated that weeds can also be
controlled effectively with organic mulches that compete
with main crop for water and minerals. Walsh et al.
(1996) found that organic mulches control weeds by
smothering and preventing their seed from establishing in
the soil. Mulches applied at 10 cm (4 in) or 15cm (6 in)
were effective in weed control (Horowitz and Thomas,
1994). Wilen et al. (1999) found a 92% reduction in
weeds of container plants that were mulched rather than
left bare. Nearly all mulches reduce light, which will stress
existing weeds and prevent the germination of many
weed species, especially those with small seeds. The
silver/black and black plastic mulch controlled weeds by
95 to 98% (Rajablariani et al., 2012).

Weed control

B. Effect of mulching on soil properties

Weed control is another important benefit of using mulch.
A thick layer of mulch substantially blocks the sunlight
from reaching the soil. This inhibits underlying seeds from
germinating or young plants from growing, leading to
fewer weeds. To ensure that the plants you grow have
proper access to sunlight, the mulch can be pushed aside
in areas where seeds are sown or young plants are
transplanted. Essien et al., (2009) showed that the
frequency of weeding was more in non-mulched than in
mulched plots since mulches have the ability to smother
weeds depending on their thickness. On soils where
herbicides are used to control the weeds, a crust may
form on the bare surface.

Soil water conservation
Mulches add an extra layer between the soil and the sun,
reducing evaporation and helping to retain water. The
need to water is considerably reduced or eliminated, and
the plants experience more consistent levels of moisture.
Rajput and Singh (1970) reported that the straw mulch
conserved higher soil moisture to an extent of 55 per cent
more compared to control. When soil surface is covered
with mulch helps to prevent weed growth, reduce
evaporation and increase infiltration of rain water during
growing season. The water infiltrated in soil can be
utilized by crops there by crop yields are increased.
Published by Basic Research Journal of Agricultural Science Review
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Table 6. Effects of polyethylene black plastic mulch on soil moisture content grown with okra
and squash under rain-fed conditions
Treatment
Okra
Black plastic mulch
No mulch
Squash
Black plastic mulch
No mulch

Soil Moisture Content (SMC)
30 days
60days

90days

27.0a*
22.9b

18.1a
15.5b

14.6a
12.4b

25.7a
20.2b

16.3a
13.0b

12.6a
11.8a

*Means having different letter within each column and crops are significantly different at 5%
level of probability. Source: Mahadeen (2014)

Mulches obstruct the solar radiation reaching to soil. This
can be attributed to the fact that the thick mulch layers
protected the soil surface against solar radiation thereby
reduced evaporation and enhanced favorable moisture
storage (Wicks et al., 1994).
The higher moisture conservation under the plastic
mulch was mostly due to prevention of evaporation from
soil surface (Pusztai, 1972). An early study (Russell,
1939) demonstrated that a layer of straw only 3.8cm (1.5
in) thick reduced evaporation by about 35% compared to
bare soil. Hatfield et al. (2001) reported a 34-50 per cent
reduction in soil water evaporation as a result of crop
residue mulching. Ei-Shaikh and Fouda (2008) reported
mulching treatments led to saving in irrigation water for all
mulching types compared with the control treatment. The
water use efficiency was 6.22, 7.76, 8.51, 8.34, and 2.32
kg/m3 under straw, black, transparent, yellow and bare
soil treatments respectively. Also, Singh and Ahamad
(2008) studied effect of mulching on potato production in
high altitude cold arid zone of ladakh and concluded that
the use of polythene mulching reduces water requirement
in potato crop by 33.3%. table 6.
Soil structure
Crop residues when applied at adequate level increase
infiltration rate. Decomposition of these residues results
in improving soil aggregation and suability. Mulch slows
(reduce) velocity of runoff. The results of plastic film
mulches increased the total porosity, decreased bulk
densities also were found by Mbah et al. (2010). Straw
mulch, one of organic materials, could increase soil
organic matter content and aggregation, which were
more beneficial soil structure improvement (Duiker and
Lal, 1999). Mulumba and Lal (2008) reported that straw
mulch was an effective soil physical environment
modifier, which decrease the bulk density, increase the
total porosity, stable aggregates percent, available water
capacity and soil moisture retention significantly.
Broschat (2007) reported soil pH was not affected by
four type mulches (Pine bark, Eucalyptus, Cypress and
Pine needles); however other studies have shown that

soil pH decreases when organic mulches are used. The
potassium concentration in plants in mulched plots was
two times higher than in no-mulched plots and higher K
uptake in the mulched plots could be attributed to the
higher K supply through the mulch material (Gaiser et al.,
1992).
Under
optimum
conditions
the
nitrate
concentration was more than five times higher in soil from
mulched compared to un-mulched plots (Engel, 1934).
the addition of organic mulches decreased the fertilizer
requirements (Evanylo et al., 2008), decreased soil bulk
density, and increased soil carbon and cation exchange
capacity (Tiquia et al., 2002), as well as improved soil
structure (Pinamonti et al., 1995).
Soil erosion
Soils from dry region are nightly susceptible to water
erosion and wind erosion because rainfall occurrence is
frequent during intense storms and surface is adequately
protected by vegetation effectively retard runoff.
Therefore to reduce erosions by wind and water is an
important reason for using mulches in dry regions.
Organic mulches can reduce the impact of raindrops on
surface sealing and thereby increase the infiltration
tempo. This way erosion is reduced by the increased
water infiltration rate and the decrease in runoff velocity
(Smets et al., 2008). A partial covering of mulch residue
on the soil can strongly affect runoff dynamics, and
reduce runoff amount (Findeling et al., 2003). Borst and
Woodburn (1942) found that a 1.5cm (0.6 in) layer of
straw mulch reduced soil erosion by 86%. Crop residues
when applied at adequate level increase infiltration rate.
Decomposition of these residues results in improving soil
aggregation and suitability for crop production. Mulching
the soil surface reduce velocity of runoff, evaporation and
increase the amount of water stored in the soil profile
(Bennett, 1966).
Soil temperature
Plastic mulches absorb comparatively large amounts of
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Table 7. Soil temperature at 10 cm depth in mulched treatments and bare soil
Treatments
Clear
Black
Red
Blue
Silver/Black
Bare soil/Control
Weedy

Soil Temperature 0c
8:00
14:00
25.8a
33.1b
24.5b
31.0c
26.3a
34.0ab
26.4a
35.0a
24.1b
30.7c
21.3c
26.8d
20.4c
25.7d

Mean
29.5b
27.6c
30.1ab
30.7a
27.4c
24.1d
23.0d

In a column, figures bearing same letter(s) do not differ significantly at 5% level of
probability by DMRT. Source: Rajablariani et al., 2012

Table 8. The effect of 0.45m (18In.) of wood chip mulch on properties of soil beneath it.
Soil properties
Soil ODR (ug/cc/min)
Average soil temp. (0c)
Soil moisture (%dry wt.)
Soil pH
Soil nitrates (ppm)

Mulched soil
0.38
22.3
19.4-25.2
7.6
2.8*

Un-mulched soil
0.46
22.7
18.3-30.2
7.6
4.2

*Significant different at 0.5 level. Source: Watson and Kupkowski, 1990

the incoming radiation and transmit a considerable part of
it to the soil underneath (Tarara 2000). The temperature
of the soil changes over the course of the season, during
cold snaps and heat waves, and also from daytime to
nighttime. Mulches provide a layer of insulation, keeping
soil temperatures more moderate. Mulches results in
greater water content and lower the evaporation.
However effects on soil temperature are highly variable.
White mulches decrease soil temperature while clear
plastic mulches increase soil temperature. Black plastic
mulches are more effective in increasing soil temperature
due to a greater net radiation under the mulch compared
to bare soil (Streak et al., 1994). Pinamonti et al. (1995)
found a compost mulch to regulate the temperature of
soil by reducing the daily range and creating a more
constant temperature suitable for root activity.
Temperature regulation is achieved by the mulching
layer buffering the soil layers from direct radiation and
thereby reducing the evaporation of soil water (Haynes,
1980). In summer months or in hotter geographical
regions, organic mulches have been shown to lower soil
o
temperature nearly 10 C (50F) compared to unprotected
soil (Martin and Poultney, 1992). Chen and Yin (1989)
reported that the plastic mulching increased soil
temperature by 0.9 to 4.3ºC at the seedling stage, 1.6 to
2.3ºC at the bud initiation stage and 0.8 to 1.9ºC at the
flowering stage. The findings of Duhr and Dubas (1990)
showed an increase of 2.9–3.30C in soil temperatures
with transparent, photodegradable polythene film
mulching. Toshio (1991) also reported that the difference
in soil temperature between mulched and bare soil in
early May reached 7ºC in case of transparent film and

5ºC in case of black film. (Rajablariani et al., 2012)
indicated that soil temperature increased under the
various colored plastic mulches about 3 to 6 °C more
than it in bare soil (Table 7).
Soil compaction
The mulch acts as a protective mat over the ground,
reducing compaction from footsteps or heavy rainstorms.
Simple mulches such a straw has shown to increase soil
aggregate stability, which improved the soil permeability
for water penetration and aeration to the deeper layers
(Pinamonti et al., 1995). Adding organic mulch such as
bark disperses the direct impact of water droplets, feet,
and tires, thus restoring soil aggregation and porosity. It
is better to apply mulch before compaction occurs rather
than after the fact (Oliveira and Merwin, 2001). In soil
management relationships, mulching has been reported
to influence organic matter content, activity of
microorganisms, availability of soil nutrients, control of
erosion and soil compaction and regulating soil
temperature (Stowell, 2000).
Soil nutrient
By providing a protective layer between the soil and the
elements, mulch helps retain existing soil nutrients and a
healthy soil structure. Similar to this, Bell et al., (1960)
reported that under black polythene mulch, movement
and leaching of nutrients were reduced and utilization by
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the bean crop was increased. The improvement in soil
physical condition such as porosity and water availability
enhanced absorption of minerals (Pinamonti et al., 1995);
Tiquia et al. (2002) reported that, mulching with
composted yard waste increased the total microbial
biomass together with the soil cat ion exchange capacity
(CEC), nutrient levels ((P), potassium (K), calcium (Ca))
and soil organic matter when compared to bare surfaces.
By the data of Saroa and Lal (2004), mulching increased
total phosphorus concentration in the soil after 4 years of
mulching from 601–658mg kg-1 and from 491–694mg kg1after 11 years of mulching. Table 8 above.
CONCLUSION
Different studies in different geographical area showed
the positive effect of mulching in the performance of crop
as well as different properties of soil as it depends upon
mulching materials and climatic conditions. Germination,
seedling emergence, vegetative growth and yield
attributes of crops are found favored by the use of
mulching materials compared with bare soil. Plastic
mulches are recommended to obtain high soil
temperature in the cold conditions; meanwhile, the
organic mulches are better than plastic mulching in a hot
climate due to its ability for reducing soil temperature.
Also, black plastic mulches are recommended for highly
weed infested area as mulching effectively suppresses its
growth reducing competitiveness. Mulching of crop is
also suggested for dry conditions as it plays significant
role in conservation of moisture. Soil moisture content
and nutrient availability in soil increases with the use of
organic mulches compared to bare soil. This study tested
the effect of mulching only from the aspect of crop
performance and soil properties that were conducted in
different climatic conditions and geographical situations,
other effects, methods of application, type of mulching
materials and insect pest and disease aspect were not
covered.
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