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ABSTRACT

A field experiment was conducted at the Experiment Farm, Department of Horticulture, Assam Agricultural
University, Jorhat during the year 2022 to study the possibility of cultivating tomato on soilless growing
media under a naturally ventilated polyhouse. The experiment was laid out in a randomized block design
with 5 treatments and 4 replications. The treatments comprised of media containing cocopeat, vermiculite,
perlite, sand and loam soil in various proportions. The study revealed that tomatoes were luxuriant on
Loam soil: Sand: Vermicompost (1:1:1) medium with maximum crop duration (124.56 days), TSS (5.65°Brix)
and minimum bacterial wilt infection (6.19 %) in the spent growing medium. Maximum ascorbic acid
(40.07 mg/100g) was recorded by Cocopeat: Sand: Vermicompost (5:2:3) medium, whereas the maximum
blossom end rot incidence (45 %) was recorded by Cocopeat: Vermiculite: Perlite (3:1:1). Shelf life (12 days)
was maximum in Cocopeat: Vermicompost (1:1). The economic analysis indicated that is Loam soil: Sand:
Vermicompost (1:1:1) gave a maximum benefit-cost ratio of 2.20. These findings suggest that Cocopeat:
Sand: Vermicompost (5:2:3) medium may be the preferred choice for optimizing growth and yield, although
Loam soil: Sand: Vermicompost (1:1:1) is economically advantageous.
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Introduction

Tomato scientifically known as Solanum lycopersicon
is widespread fruit that is frequently utilized in
cooking as a vegetable belongs to the Solanaceae
family from which Potato, Brinjal and Chilly be-
longs. Its production in India during 2021-22 was
20,331 thousand MT from 840 thousand ha (MAFW,

2023). The crop is cultivated under open-field soil-
based conditions with technological interventions
mostly in the use of high-yielding or hybrid variet-
ies and improved cultural techniques. But in open
fields, the crop is challenged by a large number of
abiotic and biotic stresses which renders the effort to
produce high-quality tomatoes nearly impossible
(Kaushal et al., 2021). Many enthusiastic farmers
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now have opted for a high-tech approach to the pro-
duction of quality tomatoes in greenhouse condi-
tions. Due to the small area of agricultural land
available in urban and semi- urban areas in Assam,
the soilless culture of vegetables holds promise.
Since plants are cultivated in synthetic growing
media, soilless culture does away from depending
on the soil. This can help farmers get around con-
straints in places with low soil fertility, excessive
acidity, or diseases that are spread by soil. The prob-
lems with production elements such as soil salinity
and a shortage of arable soil, and water have led to
the formation of soilless cultivation substrates
(Olympios, 1999). Compared to conventional agri-
culture based on soil, soilless farming frequently
uses less water. Compared to soil, soilless growing
media are easier to handle and may give a better-
growing environment (Mastouri et al., 2005). For
some crops, the climate in Assam, which is known
for its high levels of humidity and rainfall, might be
difficult. When soilless culture is practised in con-
trolled conditions; temperature, humidity, and other
environmental parameters can be controlled with
great accuracy. Because of this, farmers can plant
crops all year long, with or without the weather out-
side. They can also provide the best growing condi-
tions. It is possible to achieve better yields at afford-
able production costs with less pesticide use and
high product quality (Gruda et al., 2018). Plants cul-
tivated in a soilless culture had consistently superior
quality, yield, and nutrient content (Hussain et al.,
2014). Tomato is a highly responsive crop to soilless
culture with better growth, and higher yield and
quality than those in-soil crops Maboko et al. (2009).
Under these conditions, soilless culture-growing to-
matoes in a regulated environment with substrates
like rock wool or coco coir- offers the possibility of
year-round yield, enhanced crop quality, and less
environmental impact. Using naturally ventilated
polyhouses lowers energy usage while ensuring
proper humidity and temperature levels.

Therefore, keeping in view all these factors, this
investigation was carried out at Assam Agricultural
University, Jorhat with the use of the soilless media
in the form of cocopeat, vermiculite, vermicompost,
perlite, sand and loam soil for the production of to-
mato under ventilated polyhouse in Assam condi-
tion with the objective to find out suitable growing
media combination for soil-less cultivation of to-
mato.

Materials and Methods

In 2022, the study was carried out within the natu-
rally ventilated polyhouse situated at the Experi-
mental Farm of the Department of Horticulture. The
polyhouse, covering an expanse of 300 m², was
aligned in the East-West direction. Jorhat experi-
ences a humid subtropical climate, characterized by
hot summers from May to August and cold winters
spanning September to January, succeeded by
spring from February to April. The locale maintains
high relative humidity, and the monsoon season
typically prevails from the initial week of June
through September. Annually, Jorhat receives an
average rainfall of 2244 mm.

The field experiment was laid by the Random-
ized Block Design with 5 treatments in 4 replica-
tions. T1 (Cocopeat: vermiculite: perlite (3:1:1), T2

(Cocopeat: sand: vermicompost (5:2:3), T3

(Cocopeat: vermicompost (1:1), T4 (Sand:
vermicompost (1:1) and T5 (Loam soil: sand:
vermicompost (1:1:1). The seeds of tomato variety
PH-1 were sown on 24th December 2021 in protrays.
Seedlings of 3-4 weeks age were transplanted into
the bags. Transplanting was done on 20 January
2022. There were 12 plants in each treatment. The
total plant population was 240 numbers. Fertilizer
dose recommendations were applied to each treat-
ment. Water soluble fertilizer N:P:K (19:19:19) was
applied as a source of nutrients to the crop. This was
applied with a dose of 0.25% in media and 0.2%
over the canopy. Lime, as a source of calcium, was
mixed @ 2.5g per 5 kg media. The experimental bags
and the field were made free from weeds through-
out the crop growth period by hand weeding. Stak-
ing of the growing tomato plant was done by using
bamboo sticks in each plant and tied with plastic
thread to prevent lodging. Leaf miner attack was
managed by spraying Rogor @1 ml/l. The observa-
tions on fruit quality and biotic stresses of tomato in
soilless cultureviz., TSS of fruits, ascorbic acid con-
tent, shelf life, incidence of bacterial wilt and blos-
som end rot in keeping with their standard pro-
cesses. The TSS of fruit was observed when juice
from red ripe fruits was placed on a digital refracto-
meter and the reading was recorded in °Brix. The
ascorbic acid content of the fruit was analyzed by
the method of AOAC (2016) using 2,6-
dichlorophenol Indophenol dye and titrating the
sample extracted in metaphosphoric acid solution
with the dye to a pink endpoint.
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It was calculated by the following formula:

Titre value × Dye factor × Volume made up × 100
Ascorbic acid (mg/100g) =

Aliquot taken × Weight of the sample

Fully ripe tomato fruits were harvested and kept
at room temperature for checking the shelf life of
tomatoes. This investigation was carried out using
fruits of three randomly selected plants of each
treatment of each replication. These fruits were kept
in ambient condition until they remain fresh and at
acceptable quality. The number of days was calcu-
lated to express the shelf life. Observation on the
incidence of bacterial wilt disease was recorded in
each treatment and the percentage of incidence was
calculated using the following formula:

Number of plants affected by bacterial
wilt disease

Bacterial wilt disease incidence (%) = × 100
Total number of plants

Observation on the incidence of blossom end rot (%)
disease was recorded in each treatment and the per-
centage of incidence was calculated using the fol-
lowing formula:

Number of plants affected by blossom
end rot disease

Blossom end rot incidence (%) = × 100
Total number of plants

Results and Discussion

Fruit quality and biotic stresses of tomato in
soilless culture

There were no significant treatment effects on ascor-
bic acid and total soluble solids. The similar results
were reported by Abul-Soud et al. (2015) in straw-
berry and Maboko et al. (2009) in tomato. In the
present study, during 2022, no significant effect was
notice in case TSS. The similar results are reported
by Maboko et al. (2009) in tomato. The treatment t3
exhibited the longest shelf life (12.00 days) due to
cocopeat and vermicompost being rich in nutrients
and microorganisms. They could provide a steady

supply of nutrients to the plants and improve soil
fertility. Tomato, grown in this media, might have
better nutritional profile, which could enhance the
quality and shelf life of fruits. The similar results
were reported by Buragohain et al. (2022). In the
present experimentation, t5 exhibited maximum in-
cidence of bacterial wilt (6.19%). Amongst the differ-
ent growing media, loam soil: sand: vermicompost
(1:1:1) recorded higher incidence of bacterial wilt
due to the crucial factor contributing to the greater
incidence of bacterial wilt in sand with poor water-
holding ability. This caused the soil to dry up
quickly, stressing tomato plants and increasing their
vulnerability to bacterial wilt. Bacterial wilt flour-
ishes in dry environments and can last several years
in the soil. The limited water-holding capacity of
sand or soil and the high organic matter content of
poor decomposed vermicompost, bacterial wilt is
more common in sand, soil and vermicompost. The
significant difference among the treatment for bacte-
rial wilt incidence had been observed by Singh et al.
(2014) in tomato. The incidence of blossom end rot
was highest in t1 (45%). The growing media contain-
ing vermiculite, perlite and cocopeat were poor in
nutrient content. Therefore, the plants might have
been unable to absorb enough calcium to meet their
needs. The similar results were reported by Haddad
(2007) in tomato.

Table 1. Effect of growing media on quality of fruits

Treatments Crop duration Ascorbic acid (mg/100g) TSS (°B) Shelflife (days)

T1 115.75 34.11 5.60 9.25
T2 121.83 40.07 5.22 11.00
T3 119.05 39.12 5.30 12.00
T4 111.81 36.58 5.00 10.25
T5 124.56 35.67 5.65 10.75
SEd(±) 3.05 2.82 0.30 0.72
CD(0.05) 6.64 NS NS 1.57

Table 2. Effect of growing media on incidence of biotic
stress of tomato

Treatment Bacterial wilt Blossom
(%) endrot (%)

T1 1.00 45.00
T2 4.20 22.50
T3 2.16 20.00
T4 3.05 35.00
T5 6.19 25.00
SEd(±) 0.75 4.66
CD(0.05) 1.64 10.14
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Conclusion

The prospect of soilless culture i.e., the utilization of
growing medium such as cocopeat, vermiculite,
vermicompost, perlite, sand and loam soil-for the
production of tomatoes in  naturally ventilated
polyhouse in Assam was investigated in this study.
The findings had a number of significant ramifica-
tions for the region’s horticultural practices. The se-
lection of growing media had a major impact on
fruit quality and biotic stresses of tomato. In terms of
Crop duration the treatment using a combination of
these media, designated as T5 (Loam soil: Sand:
Vermicompost, 1:1:1), performed better and no sig-
nificant treatment effect was noticed in ascorbic acid
and TSS. The study also revealed varying levels of
susceptibility to biotic stress, particularly bacterial
wilt and blossom end rot, among the treatments.
Bacterial wilt incidence was highest in T5 (Loam
soil: Sand: Vermicompost, 1:1:1), while T1
(Cocopeat: Vermiculite: Perlite, 3:1:1) displayed the
lowest incidence. Conversely, blossom end rot was
most prevalent in T1 (Cocopeat: Vermiculite: Per-
lite,3:1:1) but least in T3 (Cocopeat: Vermicompost,
1:1).
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