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Abstract

One of the most important things in successtul vegetable transplant production is 16 grow strong and healthy
transplants. The role of plant growing media is become important in modulating physiological responses that will
eventually lead to producing high quality seedlings. Aim of this study was to evaluate tomato (Lycopersicon escutentum
Mill.) and transplant growth in various soilless growing media. Seven growing media were formulated using peat moss
and cocopeat as the organic components and perlite as the inorganic components. To facilitate interpretations, seedling
height. stem diameter, number of true leaves, elative leaf chlorophyll content, stem fiesh weight, stem dry weight, root
fresh weight. and root dry weight of 6-weck old transplant grown in diffcrent growing media were compared. The results
of the study have shown that the use of different growing media highly affected growth and quality of tomato transplant.
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Introduction

Tomato (Solanmum Iycopersictun L) is an
important vegetable crop. 1t is botanically a beny fruit. it
is considcred vegetable tor culinary purposcs. The fruit is
rich in lycopene, which has beneficial health effects. The
plants typically grow 1o 1-3 meters in height and have a
weak stem that often sprawls over the ground.

Soiliess agriculture offer a way to overcome the
shortage of the normal amount of water needed to grow
plants. Agriculture without soil. in tact. historically dates
back to scveral hundred years BC since the civilization of
ancicnt Egyptian. the Chinese and other cultuees (Prasad
and Maher .2004), Soilless media is a valuable resource in
your greenhouse production management systems. It
supports plant life and is a source of water, wutriculs and
air. Growing media supports the plant from germination
10 the time of transplanting. The production of container-
grown vegetables plants has expanded in recent years, due
1o the advantages of this method with respect to direct
sowing techmiques or the production of scedlings in
uaditional nurseries (Castillo ¢1 af.. 2004). One method of
ensuring success in vegetable production is to cstablish
healthy and vigorous seedlings that do not deteriorate in
the ncw cenvironment but immediately  resume  their
growth. Growing quality transplants offers a number of
henefits. such as shorter growing season and more
cfficient use of land. improved crop uniformity, morc
accurate prediction of harvest dates. facilitating the use of
a wider range of herbicides, extends the growing season,
more efficient use of expensive hybrid seed. By using
transplants, producers can also insure a good stand of
vegetable plants without the uncertainty of direct seeding
or the added cost ol lield thinning (Hannan, 2016).The
lack of appropriatc cultural practices during growing
scason is onc ol the barricss to successtul vegetable
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production. Mistakes, which made during transplant
production. arc multiplicd through the rest of the scason
and will significantly affect yield and quality. Production
could be much higher than the amount above if we can
reduce the losses due o0 poor growing media and poor
seedlings. The growth medium  used in  vegetable
transplants is a determining  factor given its close
corrclation  with plant development. Growing  media
inllucnces sced germination, scedling emergence. scedling
growth and yuality of seedlings in a nursery (Corii ¢f ol
199%. Wilson er al. 2001 Baiyeri .2004: Sahin er al.
2005: Agho and Omaliko. 2006).

Materials and Methods

Vegetative material

Tomato seeds (Lycopersicon escudentiun Mill.,
variety Pusa Ruby was used for the experiments.Pusa
Ruby is a indeterminate type tomato variety, An Cuarly
maturity (60-65 days) varicty suitable for autumn. winter
and spring suunmer.

Growing Media

Three growing media were formulated using peat
moss and coconut pith as the organic components and
perlite as the inorganic components.

Growing Medium
Composition (ratio by volume

Growing Media

Pcat

Coconut peat

Pcrhite

Peat + Perlite (1:1)

Coconpeat + Perlite (1:1)
Coconut coir + Perlite +

® N d N —

Peat (1:1:1)
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7 Coconut coir + Perlite +
Peat(2:1:1)

The experiment was carricd out at an automated
and heated polycarbonate-covered  Greenhouse  in
University Campus Farm, Jasvoti Vidhyvapeeth Women's
University.  Jaipur.  The  greenhouse  experiment
investipated the effects prowing media on tomato. Tomato
sceds were sown (wa-sced/cell) into 45-cell plastic trays
(cell volume 75 ¢in') and poly bags filled with growing
media in different ratios of growing media.

Irrigation

Irrigation of seedlings was anually performed
using a sprinkler nozzle connected to a hose and
performed daily or twice a day according to the
environntental conditions using enough water to avoid
stress in the cultivated seedlings. Seedlings were fertilized
with§18-18-18 N-P-K soluble fertilizer at a rate of 100
mg.L"' N once a week. The growth period of the scediings
in the nursery was 6 weeks, until reaching commercial
transplanting size.

Fig 3. Six-week old tomato scedlings

Ohservation Determined in the Scedlings
Ten plants per treatment were randomly chosen

from cach replicate to  determine  seedling  growth

23

parameters. Plant growth measurements of the 6-weck-old
tomate plants included scedling height, stem diameler
(measured below  cotyledons), number of true  leaves.
relative leat chlorophyll content with a chlorophyll meter
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SPAD, leaf arca using L1-3100C portable arca meter . The
growing medium was then separated from the roots. and
plant organs (shoots and roots) were scparately weighted
o determine tresh weights. The samples were then dried
in a forced air oven (105 “C) for 24 h and recorded as dry
weights,

Results and Discussion
Scedling Teight (cm)

Effccr of different media on scedling height of
six-week old tomato seedlings are given in Table 1. The
data rclated 1o scedling height shows that the growing
media number |, 6 and 7 gave the tallest tomato seedlings.
Grunert et «l. (2008) reported that tomato plants grown in
the peat rooted morc casily than thosc grown in the peat or

Tablc 1.
scedlings under the greenhouse conditions

mincral wool but the 1otal yicld was similar tor all media.
The growing media number ¢4 gave the shortest tomato
seedlings, This might due 10 high bulk density of the
media according 1o Grunt et al. (2008).

Rout Length (cim)

Eftcct of different media on root length of six-
week old tomato seedlings is given in 1able |. The results
showed that the media number 7higher value that the
mixture media (peat moss + perlite + cocopeat) which is
12.04 cm compared other media exception for media
number  1,4,5and 6 (#1.23,11.89,1.18andl1.83 cm
respectively). The lowest root length value was obtained
from media number 2 and 3which were 9.37 and 6.85 cm
respectively.

Effccis of different growing media on sced ling height (cm) and root length (ecm) of six week-old tomato

Growing Mcdia Scedling Hcight | Root Length (em)
(cm)
| Peat 1noss 8.38 11.23
2 Cocopeal 5.54 92.37
3 Perlite 6.34 6.85
4 Pcat moss + Perlite (1:1) 6.07 1[.%9
| S Cocopeat + Perlite (1:1) 5.56 1118
| 6 Peat moss + Perlite + Cocopeat (1:1:1) 6.68 11.83
1
17 Pcat moss + Perlite + Cocopeat (2:1:1) 7.22 12.04

L.eaf Number

Eflccts of differcnt media on Ical’ number of six-
week old tomato seedlings are given in table 2. The
results of the study showed that media number | peat
moss and media mixture number 7 gave highest valuc of
the leat number (3.84 and 3.22. respectively). The lowest
root leat number value was obtained from media number
3 which is 293 These results were supported by the
findings of Raiz ¢/ «f. (2(X)8) who reported that maximum
numbcr of lcaves was obtained in thc media mixture. T'he
possible  reason  was  nutritional  contribution  of  the
treatment that produced maximum number of leaves.

Leaf Area (em)

Effccts of diffcrent media on leaf Arca of six-
week old tomato scedlings arc given in table 2. The
results of the study showed that media number 1 peat
moss and media mixture number 7 gave highest value of
the Icat number (37.65 and 38.89, respectively). Leat arca
value recorded in the medium number 3was the lowest
which is 25.02 cm2. This might bec the rcason that it
doesn’t hold moistures well as other growing mediums
(Anonymous 2017b).

Iable 2. Eftects of different growing media on leal’ number and leaf arca (em?) of six week-old tomato seedlings under

the ereenhouse condilions

Growing Meadia Leat Number Leat Arca (cni2)
| Peat moss 3.84 37.65
|2 Cocopeat 295 33.44
3 Perlite 293 25.02
4 Peat moss + Perlite (1:1) 3.02 29.24
S Cocopeat + Perlite (1:1) 3.15 36.91
6 Pcat moss + Perlite + Cocopeat (1:1:1) 3.15 37.00
57 “Peat moss + Perlite + Cocopeat (2:1: 1) 3.22 38.89
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Stem Diameter (mm)

Lttects of difterent media on stem diameter of
six-week old tomato seedlings are given in table 3. The
table shows that the media number 1 and 7 gave highest
stem diameter values (3.2 land 3.28 mmn, respectively).On
the other hand stiem diameter value eccorded in the
medium number 3 way the lowest which is 1.59 mm. This
might be the reason that it doesn’t hold moisture as well
as other growing mediums { Anonymous 2017b).

Relative leaf Chlorophyll Content (SPAD)

Lffects of different media on chlorophyll content
ol six-weck old tomato scedlings arc given in table 3. It
shows that the media number 3 and 4 showed highest
relative leat chloraphyll content values (36.40 and 42.79
SPAD. respectively). On the other hand. the lowest
relative  leaf  chlorophyll  content  (29.69SPAD)  was
obtained from the growing media number 2.

Chlotophyll level gives an indirect estimate of
the nutrient status, since most  of  the nitrogen  is
incorporated to the leaf chlorophyll (Filella er «i.. 1995:
Moran et ai., 2000).

Shoot Fresh Weight (g)

Eftects of ditferent media on shoot fresh weighi
of six-week old tomato seedlings are given in table 4. The
data shows that thc medium numbers land 7 werc
recorded in high shoot fresh weight values (3.14 and 2.638
g. respectively). The media number 3 had the lowest value
which was 2.47 g. It may be because the media 3 has low
nutrient and ion exchange capacity than the other growing
media. therefore would cause weak growth or severe
wilting in the crop (Anonymous 2016).

Shoot Dry Weight (8)

Eflccts of differemt media on shoot dry weight of
six-week old tomato sceedlings are given in table 4. The
data shows that the medium numbers 1 and 7 were
recorded in high shoot fresh weight values (0.18 and 0.16
g, respectively).On the other hand, the lowest shoot dry
weight (0.12) was obtained from the growing media
number 3. It may be because the media 3 has low nutrient
and ion exchange capacity than the other growing media.
theretore would causc weak growth or scvere wilting in
the crop (Anonymous 2016).

Table 3. Effects of different growing media on stem diameter (mm) and relative leat chlorophyll content (SPAD) of six

week-old tomato seedlimgs under the gecenhousc conditions

Growing Media Stem Diameter (mm) | Chlorophyll (SPAD)
l I Puat moss 32 36.40
12 Cocopcat 231 29.69

K Perlite 1.59 36.82

4 Peat moss + Perlite (1:1) 2.23 34.70

s Cocopeat + Perlite (1:1) 2.23 31.38

6 Peat moss + Perlite + Cocopeat (1:1:1) 2.46 29.75

7 Peat moss + Perlite + Cocopeat (2:1:1) 2R 42.79

Tahle 4. Effects of different growing media on shoot fresh weight (g) and shoot dry weight (g) of six week-old tomato

seedlings under the gecenhousce conditions

Growing Media Shoot Fresh Weight (y) Shoot Dry Weight (g)
l Peat moss KRE 0.13
= ' Cocopeat 2,62 0.15
3 | Perlite 2.47 0.12
4 Peat moss + Perlite (1:1) 2.56 0.14
5 Cocopcal + Perlite (1:1) 2.53 0.13
6 Peat moss + Perlite + Cocopeat (1:1:1) 2.58 0.14
7 Peat inoss + Perlite + Cocopeat (2:1:1) 2.68 0.16

Root Fresh Weight (g)

Litfects of ditferent media on root Iresh weight ol
six-week old are given in table Swhich shows in media
nuinber 7 had the highest value ot root fresh weight which

is 1.50 g. On the other hand. the lowest the root fresh
weight value was wccorded for medium number 3 which is
0.81 g. This might be duce to physically impact of the
media on the roots (Neelam and Ishtiag. 2001).
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Root Dry Weight (g)

Eftccts of ditterent media on root dry weight of
six-weck old tomato scedlings arc given in table Swhich
shows in mcdia number 7 had the highest value of root
fresh weight which is 0.11 g On the other hand. the
lowest the root fresh weight value was recorded for
medium number 3 which is 0.05 g. This might be duce to
physically impact of the media on the roots (Neelam and
Ishtiaq, 2001 ).

It can be clear that using different growing media
tor cultivation of vegetuble transplants is important, in
particular tor the first of growing stage which in this stage

the plant depends on the types of media 0 obtain
nutricnts, It soil based media used vegetable transplants
usually face many problems such as discascs and pests
affecting their growth, In additon. wilizing varicty of
growing media for different plant growing will give
diffcrent  result as  in the  rescarch  illusirated  that
combination of pceat moss + perlite + cocopeat (2:1:1)
media  has may be the greatest value than other media.
However, Only peat moss media also has the positive
impact as well. The reason is reler to many aspects one ol
them is water holding capuacity, pH, EC and other factors
such as easily be controlling with casy service.

Table 5. Effects ot different growing media on root fresh weight (g) and root dry weight (g) of six week old Tomato

seedhings undey the greenhouse conditions

Growing Media Roaot Fresh Weight (g) Root Dry Weight (g)
| Pcat moss 1.00 007
2, Cocopeat 0.9¥% 0.07
3 Perlite 0.81 0.05
4 Peat moss + Perlite (1:1) 1.15 0.0%
5 Cocopeat + Perlite (1:1) 091 0.06
6 Peat moss + Perlite + Cocopeat (1:1:1) 0.90 0.06
| 7| Peat moss + Perlite + Cocopeat (2:1:1) [ 1.50 [0.11
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