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ABSTRACT

A field experiment was conducted during 2025-26 at the Instructional Farm, Khudmudi, College of
Horticulture and Research Station, Sankara-Patan, Durg (Chhattisgarh) to study the comparative effect
of organic and synthetic mulches on growth, yield and productivity of tomato (Solanum lycopersicum
L.) cv. Kashi Aman. The experiment was laid out in a Randomized Block Design with twelve treat-
ments, comprising eight organic mulches (paddy straw, saw dust, dry leaves, newspaper, dry grass,
cardboard, wood chips and rice husk), three synthetic plastic mulches (red, black and transparent) and
an unmulched control, replicated thrice. Among all the treatments, red plastic mulch (73) recorded the
tallest plant height at 30, 60 and 90 days after transplanting (DAT) (28.11, 57.39 and 88.96 cm, respec-
tively) and the maximum number of branches per plant (3.54, 7.23 and 10.52 at 30, 60 and 90 DAT, re-
spectively), whereas the control (7)) recorded thelowest values for both traits. For yield attributes, red
plastic mulch recorded the earliest first fruit harvest (65.92 days), the highest average fruit weight
(76.40 g), fruit diameter (5.63 cm polar and 5.81 cm radial) and the maximum fruit yield per plant
(1.13 kg), per plot (16.95 kg) and per hectare (423.75q ha™1). Black plastic mulch (77) and transparent
plastic mulch (7) were statistically at par with red plastic mulch for most of these traits, whereas the
unmulched control (7)) recorded the poorest performance throughout. The findings conclude that syn-
thetic plastic mulches, particularly red plastic mulch, are highly effective in enhancing vegetative
growth and improving yield attributes of tomato as compared to organic mulches and the unmulched
control.

Keywords: Tomato, Solanum lycopersicum, Mulching, Growth parameters, Yield attributes, Plastic
mulch, Kashi Aman

1. Introduction

Tomato (Solanum lycopersicum L.) is one of the most important and widely cultivated vegetable crops in the
world, valued for its nutritional richness and economic importance. It is a diploid plant with a somatic chro-
mosome number of 2n = 2x = 24 and belongs to the Solanaceae family (Thapa er al., 2018) [1]. India ranks
second globally in tomato area and production, occupying 0.854 million hectares with a yield of 21.32 mil-
lion tonnes during 2023-2024 with Chhattisgarh contributing significantly to the national output and Durg
district emerging as a leading producer within the state (Anonymous, 2024) [2]. Despite its high yield poten-
tial, tomato productivity remains strongly dependent on prevailing soil and microclimatic conditions during
the growing period, since flowering behaviour and fruit development are highly sensitive to fluctuations in
soil moisture and temperature.

Mulching is a widely adopted and cost-effective agronomic practice that modifies the soil microenvironment
around the root zone by conserving moisture, moderating soil temperature, suppressing weeds and improv-
ing nutrient availability (Kader et al., 2017) [3]. These changes influence not only vegetative growth but also
the final yield of the crop. Organic materials such as paddy straw, dry leaves, saw dust and rice husk, as well
as synthetic materials such as coloured polyethylene films (Shreerama ef al., 2025) [*] have been reported to
differ considerably in their influence on crop performance, largely due to differences in their thermal and
moisture-retention properties. Both organic and inorganic mulches improve tomato growth and yield by
modifying the hydrothermal regime, enhancing water retention, infiltration, and reducing runoff (Bahadur et
al., 2013) [3]. The type and color of mulch can influence crop performance, making appropriate mulch selec-
tion important for better tomato growth and yield (Mendonga et al., 2021) [©].

Since the response of tomato in terms of growth, and yield attributes varies with the type of mulching mate-
rial used, the present investigation was undertaken with the specific objective of evaluating the impact of or-
ganic and synthetic mulches on the growth parameters and yield attributes of tomato cv. Kashi Aman under
the agro-climatic conditions of Durg, Chhattisgarh.

1112

a3
©w
&
g
&
>
3
ES
)
&
S
S
g
>
Y
(=
g

7 UI [OIB0Say JO |

wId ], ay) 39S '[970Z/01/€0] uo Aw

puIno(Awouo3e mmm,//:sdy

>
2
5
2
2
g
=
<]
g
=
<
a
<]
=3
&
o)
&
g
2


https://www.doi.org/10.33545/2618060X.2026.v9.i9o.6656
https://www.agronomyjournals.com/

International Journal of Research in Agronomy

2. Materials and methods

The present investigation was conducted during 2025-26 at the
Instructional Farm, Khudmudi, College of Horticulture and Research
Station, Sankara-Patan, Durg (Chhattisgarh), situated at 21°07'07.3"
N latitude and 81°34'41.3" E longitude at an altitude of 311 m above
mean sea level. Healthy 25-30 day old seedlings of tomato cv. Kashi
Aman were transplanted at a spacing of 60x45 cm.

2.1 Experimental design and treatments

The experiment was laid out in a Randomized Block Design (RBD)
with twelve treatments replicated thrice. The treatments comprised:
To-Control (no mulch), T1-Black plastic mulch, T,-Transparent plas-
tic mulch, T3 - Red plastic mulch, T4 - Paddy straw, T5 - Saw dust, Tg
- Dry leaves, T7 - Newspaper,Tg -Dry grass, Tg -Cardboard, T} -
Wood chips, and 777 — Rice husk. Organic mulch materials were
spread evenly around the base of the plants, where as synthetic mulch
sheets were laid over the beds prior to transplanting, with small open-
ings cut to accommodate the seedlings.

2.2 Observations recorded

2.2.1 Growth parameters

Plant height (cm): measured from the base to the top of the shoot tip
using a meter scale at30,60 and 90 days after transplanting (DAT) and
expressed in centimeters.

Number of branches per plant: total number of branches arising from
the main stem, counted on five randomly tagged plants at 30, 60 and
90 DAT.

2.2.2 Yield attributes

* Days to first fruit harvest: Number of days from transplanting
to the date when at least one ripe fruit was harvested.

e Average fruit weight (g): Mean weight of five randomly se-
lected marketable fruits per plot, recorded on a digital balance.

e Average fruit diameter-Polar and Radial (cm): Measured
with a digital vernier caliper on the same sample of fruits.

¢ Fruit yield per plant (kg): Total weight of fruits harvested
from a plant, pooled overall pickings.

e Fruit yield per plot (kg): Total weight of fruits harvested from
a plot, pooled overall pickings.

e Fruit yield (qha™): Computed from plot yield and net plot
area, expressed in quintals per hectare.

2.3 Statistical analysis

The data recorded on growth and yield attributes were statistically an-
alysed following the analysis of variance (ANOVA) technique appli-
cable to a Randomized Block Design. Treatment means were com-
pared using the critical difference (CD) at 5 percent level of
significance.

https://www.agronomyjournals.com

3. Results and discussion

3.1 Growth parameters

3.1.1 Plant height (cm)

Plant height was significantly influenced by different mulching treat-
ments at 30, 60 and 90 DAT (Table 1 and Graph 1). At 30 DAT, the
tallest plants were recorded under red plastic mulch (73, 28.11 cm),
statistically at par with black plastic mulch (7, 27.53 cm), transpar-
ent plastic mulch (75, 27.08 cm), paddy straw (74, 26.62 cm) and rice
husk (T 25.89 cm),whereas the shortest plants were observed under
the control (7, 16.40 cm). At 60 DAT, red plastic mulch (73) again
recorded the tallest plant height (57.39 cm), at par with black plastic
mulch (77, 55.26 cm) and transparent plastic mulch (75, 54.27 cm),
while the control (7)) recorded the shortest plants (44.64 cm). At 90
DAT, the tallest plant height was observed under red plastic mulch
(T3, 88.96 cm), remaining at par with black plastic mulch (77,
85.37 cm) and transparent plastic mulch (75, 82.64 cm), whereas the
control (7) recorded the shortest plants (71.51 cm). The superior
plant height under red plastic mulch may be attributed to its ability to
create a favourable soil microenvironment by conserving soil mois-
ture, increasing root-zone temperature, suppressing weed growth and
improving nutrient availability and uptake, whereas the poor perfor-
mance under the control may be due to greater evaporation losses,
weed competition and fluctuating soil temperatures (Lamont, 2005)
[7] Similar results also found by (Agarwal er al., 2024) [8] and
(Nikoli¢ ef al., 2012) ], who also recorded the tallest plants under
red plastic mulch.

3.1.2 Number of branches per plant

The number of branches per plant was also significantly influenced
by mulching treatments at all growth stages (Table 1 and graph 2). At
30 DAT, the highest number of branches was recorded under red plas-
tic mulch (73, 3.54), at par with black plastic mulch (7}, 3.42) and
transparent plastic mulch (7%, 3.29), while the control (7)) recorded
the minimum value (2.45). At 60 DAT, red plastic mulch (73) pro-
duced the maximum number of branches (7.23), at par with black
plastic mulch (7, 6.87) and transparent plastic mulch (75, 6.74),
whereas the lowest number of branches was recorded under the con-
trol (Tg, 4.14). At 90 DAT, red plastic mulch (73) recorded the highest
number of branches per plant (10.52), at par with black plastic mulch
(Tq, 10.14) and transparent plastic mulch (7%, 9.87), while the control
(Ty) produced the minimum number of branches (7.34). The in-
creased branching under plastic mulches may be attributed to a
favourable soil microenvironment through improved moisture conser-
vation, optimum soil temperature, reduced evaporation, enhanced nu-
trient availability and effective weed suppression, which promoted
vigorous root growth and greater nutrient uptake, stimulating lateral
branch development. The findings are in accordance with the results
obtained by (Agrawal ez al., 2010) [191 who recorded the highest num-
ber of primary branches under red mulch and (Pinder ez al., 2016) [11]
also reported better branching under plastic mulch compared with un-
mulched conditions.

Table 1. Effect of different mulching materials on growth parameters of tomato

Tr. No. Treatment details Plant height (cm) No. of branches per plant
30 DAT 60 DAT 90 DAT 30 DAT 60 DAT 90 DAT

To Control 16.40 44.64 71.51 2.45 4.14 7.34

T Black plastic mulch 27.53 55.26 85.37 3.42 6.87 10.14
T, Transparent plastic mulch 27.08 54.27 82.64 3.29 6.74 9.87

T; Red plastic mulch 28.11 57.39 88.96 3.54 7.23 10.52
Ty Paddy straw 26.62 51.84 80.47 3.14 6.28 9.43

Ts Sawdust 19.82 50.39 77.86 2.68 5.46 7.63

Te Dry leaves 23.64 51.57 79.35 2.92 5.83 8.89

Ty Newspaper 2291 51.28 78.88 2.88 5.57 8.61
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Tr. No. Treatment details Plant height (cm) No. of branches per plant
30 DAT 60 DAT 90 DAT 30 DAT 60 DAT 90 DAT
Tg Dry grass 24.37 51.68 79.50 2.98 5.79 9.16
To Cardboard 22.18 50.96 78.70 2.82 5.18 8.43
Tio Woodchips 21.45 50.72 78.49 2.75 4.88 8.12
T Rice husk 25.89 51.79 80.36 3.00 5.62 9.28
SE(m)+ 0.81 1.57 241 0.09 0.18 0.27
CD at 5% 2.37 4.61 7.07 0.27 0.53 0.80

3.2 Yield attributes

3.2.1 Days to first fruit harvest

The minimum days to first fruit harvest were recorded under red plas-
tic mulch (65.92 days), statistically at par with black plastic mulch
(67.17 days), transparent plastic mulch (68.33 days), paddy straw
(69.26 days), rice husk (69.45 days) and dry grass (71.48 days).The
control required the maximum time (77.44 days) (Table 2 and Graph
3). Earlier harvesting under plastic mulch resulted from accelerated
flowering and improved fruit growth due to increased soil tempera-
ture, which contributed to better absorption and translocation of min-
erals through the root system. Similar results were reported by (Singh
etal.,2017) 1121,

3.2.2 Average fruit weight (g)

The highest average fruit weight was recorded under red plastic
mulch (76.40 g), statistically at par with black plastic mulch (72.65 g)
and transparent plastic mulch (70.80 g), whereas the lowest fruit
weight (47.92 g) was observed under the control (Table 2 and Graph
4). Higher fruit weight under plastic mulch resulted from efficient
translocation of photosynthates, better nutrient absorption and pro-
longed fruit-filling duration. Similar results were reported by (Nikoli¢
et al., 2012) Pland (Rao et al., 2016) [13],

3.2.3 Average fruit diameter-polar and radial (cm)

The maximum polar fruit diameter (5.63 cm) and radial diameter
(5.81 cm) were recorded under red plastic mulch, at par with black
plastic mulch (5.33 cm polar, 5.69 cm radial), paddy straw (5.31 cm

polar, 5.68 c¢m radial) and transparent plastic mulch (5.21 cm polar,
5.56 cm radial), whereas the minimum values (3.73 cm polar and
4.43 cm radial) were observed under the control (Tables 2 and Graph
5). The improved fruit diameter may be attributed to better water
availability and nutrient uptake, which enhanced cell enlargement and
fruit development. Similar observations were reported by (Agrawal et
al., 2010) [107 and (Nikoli¢ et al., 2012) [91.

3.2.4 Fruit yield per plant (kg)

The highest fruit yield per plant was obtained under red plastic mulch
(1.13 kg), at par with black plastic mulch (1.07 kg), whereas the low-
est yield (0.62 kg) was recorded under the control (Tablel2 and
Graph 6). The increase in yield was due to vigorous vegetative
growth, improved flowering, greater fruit set and larger fruit size un-
der plastic mulch (Kasirajan ez al., 2012) 4], These findings are in
accordance with the results reported by (Agrawal ez al., 2010) [191 and
(Nikoli¢ et al., 2012) [9].

3.2.5 Fruit yield per plot (kg)

The maximum fruit yield per plot was recorded under red plastic
mulch (16.95 kg), statistically at par with black plastic mulch
(16.10 kg), while the lowest value (9.30 kg) was recorded under the
control (Table 2 and Graph 7). The increased yield was associated
with improved water-use efficiency, nutrient uptake and reduced weed
competition under plastic mulch. Similar findings were reported by
(Agarwal et al., 2024) [8],

Plant height (cm)
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Graph 1. Graphical representation on plant height (cm) at 30, 60 and 90 DAT
L. control (Table 2 and Graph 8). Higher yield under plastic mulch was
3.2.6 Fruit yield (q/ha)

The highest fruit yield (423.75 g/ha) was recorded under red plastic
mulch (73), statistically at par with black plastic mulch (402.50 g/ha),
whereas the lowest fruit yield (232.50 g/ha) was obtained under the
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due to improved plant growth, early flowering, greater fruit retention,
enhanced fruit size and favourable soil hydrothermal conditions.
These findings are in accordance with the results reported by
(Agrawal et al., 2010) [10],
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Graph 2. Graphical representation no. of branches per plant at 30, 60 and 90 DAT

Table 2. Effect of different mulching materials on yield parameters of tomato

Tr. No. Treatment details Days to first Average fruit Average fruit diameter Fruityield Fruityield Fruityield
fruit harvest weight (g) (cm) per plant per plot (q/ha)
Polar  Radial (kg) (kg)

To Control 77.44 47.92 3.73 4.43 0.62 9.30 232.50
T Black plastic mulch 67.17 72.65 533 5.69 1.07 16.10 402.50
T, Transparent plastic mulch 68.33 70.80 5.21 5.56 1.01 15.20 380.00
T3 Red plastic mulch 65.92 76.40 5.63 5.81 1.13 16.95 423.75
Ty Paddy straw 69.26 68.65 5.31 5.68 0.97 14.60 365.00
Ts Sawdust 76.09 55.03 4.35 4.72 0.71 10.60 265.00
Te Dry leaves 72.82 64.06 5.14 543 0.88 13.25 331.25
T Newspaper 73.78 62.41 4.88 5.16 0.83 12.50 312.50
Tg Dry grass 71.48 65.31 5.26 531 0.91 13.65 341.25
Tg Cardboard 74.83 60.73 4.75 5.04 0.79 11.80 295.00
Tio Woodchips 75.41 58.46 4.74 4.96 0.75 11.30 282.50
Ti1 Rice husk 69.45 66.72 5.28 5.38 0.94 14.05 351.25

SE(m)+ 2.20 2.01 0.16 0.17 0.04 0.43 13.70

CD at 5% 6.46 5.90 0.46 0.50 0.11 1.27 40.19

Days to first fruit harvest

Days to first fruit harvest

TO T1I T2 T3 T4 T5 Te T7 T8 T9 TI10 TI11
Treatments

Graph 3. Graphical representation on days to first fruit harvest
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Graph 5. Graphical representation on average fruit diameter (cm)

Fruit yield per plant (kg)
=
o

Fruit yield per plant (kg)

[
|

TO T1 T2 T3 T4 TS5 Te T7 TS T9 TI10 TI11
Treatments

Graph 6. Graphical representation on fruit yield per plant (kg)
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Fruit yield per plot (kg)
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Graph 7. Graphical representation on fruit yield per plot (kg)
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Graph 8. Graphical representation on fruit yield (q/ha)

4. Conclusion

The present study concludes that organic and synthetic mulching ma-
terials had a significant comparative effect on growth, yield and pro-
ductivity of tomato (Solanum lycopersicum L.) cv. Kashi Aman.
Among all the treatments, red plastic mulch (T3) proved to be the
most effective, recording the tallest plant height and the maximum
number of branches per plant at 30, 60 and 90 DAT, the earliest fruit
harvest, the highest average fruit weight, fruit diameter and fruit yield
(per plant, per plot and per hectare). Black plastic mulch (T;) and
transparent plastic mulch (T;) were statistically comparable to red
plastic mulch (T3) for most of the traits studied, while organic
mulches, particularly paddy straw (Ty4), performed moderately better
than the unmulched control. The unmulched control consistently
recorded the poorest growth and yield performance. Therefore, red
plastic mulch can be recommended as a highly effective mulching
material for enhancing vegetative growth and improving yield at-
tributes of tomato under similar agro-climatic conditions.
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