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Abs'tract 
One of the mosl impommt things in successful vegetable transplant production is LO grow s1mng and healt.hy 

tmnsplants. The role of plant growing media is become important in modulating physiological responses that will 
evenmally le.ad to producing high quality seedlings. Aim of this study was to evaluate tomato (Lycopersicou esculenwm 

Mm.) and 1ra11spla111 growth in various soiJless growing media. Sc::ven growing media were formt1hued using peat moss 
and cocopeat as the organic components and perlite as the inorganic components. To facilitate interpretations, seedling 
height. Stem diarnc.::ter. num\>t!r of tf\1e lc;:aves, elaLivc.:: Jc;:.af d1lorophyll conh;nt, stem fresh weight. SI.cm dry weight, root 
fresh weight. and root dry weight of 6-week old transplant grown in different growing media were compared. The results 
of the Sll1dy have shown that the use of differc.nt growing medja h_ighly affected growth and quality of tomato transplant 
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Introduction 
Tomato (Solam,m lycopersicum L.) is an 

impo,1ant vegernble cl'OJ). If is botanically a be.n:y fniiL if 
is considered vegetable for culinary purposes, The fruit is 
rich in lycope1le, which has beneficial hl!al,h effl:!cts. The 
plants typically grow lo J-3 meters in height and have a 
weak stem that often sprawls over the ground. 

Soilless :1griculture offer :1 way to overcome 1he 
shortage of the normal amount of water needed lo grow 
planLS. Ag;ricu.lture \viLhout soil. in fact, hjstoric.alJy dmes 
back to several hundred years BC since the civilization of 
ancient Egyptian, tl1e Chinese and other cultures (Prasad 
�md Mah�r .2004). Soilless media is a valuable resource in 
your gree.nhouse production management systems. It 
suppor1s pJa111 life and is a source of wa1er, uutrieu1s and 
air. Growing media supports the plant from germination 
lO the.:: time.:: of ln'lnspla.nting. Thi:! production of cont.aint!r­
grown vegetables plants has expanded in recent years. dut· 
w the advnntage.$ of ,his method with rc,';pect ,o direct 
sowing techniques or the production of seedlings in 
u·aditional nurseries (Ca$tillo e1 al., 2004). One method or

ensuring success in vegetable production is to establish
healthy and vigorous seedlings that do not deteriorate in
Lhe new en\'iJonment but immediately resume their
growth. Growing quality transplants offers a number or

beoefits. such as shorter growing season and more
efficient use of land. improved crop uniformity. more
:iccur:ue prediction of harvest dates. facilitating the use of
a wider range of herbicides. extends the growing season,
more efficient use of �x�nsive hybrid seed. By using
Lransplants, producers can also insure a good si.and of
vegetable plants without the uncertainty of dire.ct seeding
or the added c-0st or .field lhinning (Hannao, 2016).TI\e
lack of appropriate cultural practices during growing
sc.aso,'l is one of the barricl's to successful vegetable

production. Mist.akes. which made during transplant 
production. arc multiplied through the rest of the season 
and wilJ significamly affect yield and qualiJy. Produc,io11 
could be much higher than the amount above if we can 
reduce the losses due lo pool' grnwing media and pool' 
scxdlings. The growth medium used in vegetable 
n·ansplants is a det�nnining factor given its close 
correlation with plaot devc.loprncnL Growing media 
influences seed germination. seedling emergence. seedling 
gl'Owth and quality of seedlings in a nursery (Co,ti e1 ul. 

1998: Wilson er al. 2001: Baiycri .2004: Sabin et al.

2005: Ag,bo and Omaliko. 2006). 

l\•faterials and l\1e.thods 

Vegetative material 
Tomato seeds (Lycoverskon esc11Je11r11m Mill.. 

variety J>usa Ruby was used for tl1e experime.nts.Pusa 
Ruby is a imleh:;nninate type rnmato variety. An Early 
maturity (60-65 days) variety suitable for autumn. winter 
and spring srnnmer. 

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 
Cotnposilion (raliO by volume 
I 

2 

3 

4 

5 
6 
Peal (1:1:1) 
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Growing Media 

Peat 
Coconut peat 
Pcrl..ite 
Peat+Perlicc(l:1) 
Coetmpeat + Perlile (1: I) 

Coconut coir + Perlite + 
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7 Coconut coir + Pcrlih; + 

Peat (2: 1:IJ 
The experiment was carried out at an automated 

and heated polycarbonate-covered Greenhouse in 
University C'\mpus Fann. Jasyoti Vidhyapeeth Women's 
Un.ivcrs-i1y. Jo.ipur. The g:rt:enhousc- C·Xptriment 
investigaced the �ffc.-:cts growing media on to1naco. Tomato 
seeds were sown (two-seed/cell) into 45-ccll plastic trays 
(cdl volume 75 c,n=-') and poly bogs filled wi1h growing 
media in different ratios of growing media, 

Irrigat.io11 
ll'rig,ation of seedlings was ruanuaJJy pet'fonned 

using a sprinkler nozzle connected to a hose and 
pedonned dail)' or twice a day according rn the 
environmental conditions using enough wat�r to avoid 

Slrt:$$ in lhe cultivated seedlings. Seedling$ were fcrtilhed 
wilh 18-18-1 � N-P-K soJuble fertilizet at a rah:� of 100 
mg.C1 Nonce ::i week. The growth pe1iod of1he seedlings 
in lhe nurser)' was 6 wttkS, un1il n::1ching C(Hnmt!rcial 
transplanting size. 

Fig 3 . Six-week old tomato seedlings 

Oh!Wrvation OcLcrmincd in the Seedlings 
Ten plants per trcalmcnt were randomly chosen 

from ..:ach replicate to <.fotcrminc seedling growth 
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parameters. Plant growth measurements of the 6•week•old 
to01a10 plAotS included seedling hcighL, Stem diarnc-1 .cr 
(measuJ'ed below cotyledons), munbet' o f  true le.aves. 
rclat·ivc leaf chlorophyll conh.:nt with a chlorophyll mch.::r 
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SPAO. kaf area using Ll-3 lOOC portabh: fln:.a metl!r . The 
growing medium was then separated from the roots. and 
plant organs (shoo,s and roots) were separacdy weighted 
LO determine fresh weights. The samples were then dried 
in a forced air oven ( I 05 ''C) for 24 h and recorded as dry 
weights. 

ResuJts and OiS<.·ussion 
Set-dllug Height (cm) 

Effect of different media on seedling height of 
six-week old tomato s<:edlings are given in Table I .  The 
dala related 10 seedling height shows that the growing 
medja oumbtr I, 6 and 7 gave the tallest h)mttl{> seedlings. 
Grunert e1 al. (2008) repol'led 1ha1 tomato plants gmwtl in 
the peat rooted more easily than those grown in the peat or 

ntlncrn.1 wool but the total yidd WllS sirnilar for aU media. 
The growing media number 4 gave the shMlest tomato 
seedlings. ·n1is might due to high bulk density of the 
media according 10 Grunt n al. (2008). 
Root Length (cm) 

Effect of different media on root length of six­
week old tomato seedlings is given in table I. The results 
showed th.lt the media number 7higher value that the 
ITUxtun:: media (peat moss + perU1e + c,:,copeaL) which is 
12.04 cm compared other media exception for media 
numl,.,r 1,4.Sand 6 (11.23,l l.89,l.18andl 1.83 cm 
respectively). The lowest J'OOt Ieng.th value was obtained 
from media number 2 and 3which were 9.37 and 6.85 cm 
n::$pc::clivdy. 

Table 1. Effects of different growing media on seed ling hcigbc (cm) and root length (cm) of six week-old tomato 
seedlinJ?,s under the j?recnhouse conditions 

Growing Mcdii, 

I P..:at mOS$ 

2 Cocopi::aL 

3 Perlitc 

4 Peat moss+ Perlite ( l:lJ 

5 Coco peat + Perlite (I: 1) 

6 Peat moss + Perlitc + Cocopi:::)l (J: I: I) 

7 Peat moss + Perlitc + Coconrat {2: 1: 1) 

l..ci:tf Number 
Effects of diff'erent media on leaf number of six­

wed:: old tomato seedlings are gi\'en in table 2. The 
results of the study showed that media number l peat 
moss and media mixture number 7 gave highest value or

the leaf number (3.84 and 3.22, rcspec1ively). The lowesl 
root leaf number value was obtained from media number 
3 whkh is 2.93 The-Sc- resu_lLS were supp<.>rted by the 
findings of Raiz et al. (2008) who t'epo1•ted d\at maximum 
number of leaves was obtained in the media miXlure. The 
possible •�Wn was nutritional cvntribulivn of the 
u-e.1.tment that produced maximum number of lea\•e.s.

Sc:cdling Hcighl Root Length (cm)

(cm) 

8.38 11.23 

5.54 9.37 

6.34 6.85 

6.07 11.89 

5.56 11.18 

6.68 I 1.83 

7.22 12.04 

Leaf Arei-t (cnl) 
Effects of diffel'en, media on leaf Area of six­

week old tomato seedlings a.re given in table 2. The 
rcsulls of 1hc s1udy showed 1ha1 media number I peat 
moss and media mixture number 7 gave highest value of 
the leaf number (37.65 and �8.89, respectively). Leaf area 
value re-cordt!d in the 1nedium number 3was the lowest 
which is 25.02 cm2. This migh1 tie the reason that il 
dot!Sn't hold mOi.SLurcs well a$ Other growing mrdiums 
(Anonymous 2017b). 

Tabk 2. Effects of different growing media on leaf number and lc.af area (cm2) of six week-old tomato seedlings unde:r 
I I I' t 11: i;z:reen 1ousr com 1l1<)n.S 
Growing Mcdifl 

I Peat ITl(l$S 

2 Cocopeat 

3 Perlitt: 
4 Pet,t i:nOSS + Perlite ( t: l) 
s 0.)cOpcat + Pcrlilc (I: I) 
6 Peat moss + Perl ite + Cocopeat {I: I: I) 
7 Pc:at moss+ Perlite + Ct'>co�,t (2: I: I) 

l...caf Numbi;r Leaf Arcfl (cm1) 

3.84 37.65 
2.95 33.44 

2.93 25.02 

3.02 29.24 

3.15 36.91 
3.15 37.00 

3.22 38.89 
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Stem Di:mlctcr (mm) 
Effect� of differe.nt media on slem diametel' or 

s-ix-week old tomato seedlings n.re given in table 3. The
table shows that the media number I and 7 gave highest
Slem diameter values (3.2 land 3.28 m,m, respectivc;::ly).On
the. other hand stern diamc.ler value recorded in the
mc.<liurn flumber 3 was the lowest which is 1.59 mm. This
might be the reason that it doesn't bold moisture as well
.1.s other growing mediums (Anonymous 2017b),

Rclalh•c l.A.:llf Chlorophyll Content (SPAD) 
Effects of different media on chlorophyll contem 

of six-week old tomato seedlings are given in table 3. II 
shows that the media number 3 and 4 showed highest 
ri:hnjve li::af <.'hloi:()phyll a)otcnl valut!S (36.40 and 42.79 
SPAD, respectively). On the othc.1• hand. the lowe.�t 
relative leaf chlorophyll content (29.69SPAD) was 
obtained from the growing media number 2. 

ChJoi:ophylJ level gives rm indi.n;ct CSL.imate of 
1.hc nutri�nt srn1.us, sine� most of the: niLJ·og�n i$ 
incorporated to the leaf chlorophyll (F'ilella n al.. 1995; 
Moran er at., 2000). 

Shoot Fresh Weight (g) 
Effects of difforeni. media on shoot fresh we.igh1. 

of six-week old tomato seedlings are given in table 4. The 
data shows that the medium numbers I and 7 were 
n:corded in high shoot fresh weight values (3. l 4 and 2.68 
g, respectively). The media number 3 had the lowest value. 
which wa..� 2.47 g. It may be because the media 3 has low 
m.io·ient and ion exchange capacity than the ot11er growing 
media. therefore would cause weak growth or severe 
wil1ing io 1hc c.rop (Anonymous 2016). 

Shoot Ory Weight (g) 
Ef

f

ecis of different media on shool dry weight of 
si.x-weck vld 1omat0 seedlings &re: given in rnbl.: 4. The 
data sht)ws that the medium numbers 1 and 7 wel'e 
recorded in high shoot fresh weight values (0.18 and 0.16 
g. respectivi.:ly).On the other hand, the lowi.:st shoot dry
,veight (0.12) was obrniocd from !he growing niedia
number 3. It m::iy be because t..he n1edia 3 has low nutl"ient
and ion exchange capac-ily tha,1 the other g_l'owiog media.
therefore would cause weak growth or severe wilt.ing in
the crop (Anonymous 201.6). 

Table 3. EffeclS of different growing media on stern diameter (mm) and relative leaf chlorophyll content (SPAD) of six
Id d. h d'. 

wcek-o tomato sec lme.s under t c 2.reenhousc con 1t1ons
Growing Media Stem Diameccr (mm) Chlorophyll (SPAD) 

I Pc.at moss 3.21 36.40 

2 Cocopeat 2.31 29.69 
3 Perlice 1.59 36.82 
4 Pem moss+ Perlite (l: l) 2.23 34.70 
5 Cocopeat + Pe-rli1e (1: l )  2.23 31.35 

6 .Peat rnoss + Pc.:rlite + Cocopeat (l: I: l) 2.46 29.75 

7 Pe:u moss+ Perlite + Cocopeat (2; l: I) 3.28 42.79 

Ta.hie 4. Effects of different growing media on shoot fresh weight (g) :i.nd shoOl dry weight (g:) of six week-old tomato 
scedlio.e.s under the eJeeohouse conditions 

Growing Media 

I Peat moss 

2 Cocvpeat 
3 Perlile 
4 Peat moss+ Pc:rlite (l: I,) 
5 Cocopea1 + Perlite (I: I) 

6 Peat moss + Perlite + Coconeat ( J: I: J • 
7 Peat rnoss + Perli1.e + Coco�.at (2: I :  I) 

Root Fresh \.Vdght (g) 
Effccis of diffcrcnl media on rool fresh weight of 

six-week old :m: g_ivcn in table 5whic.h shows in mc:<lia 
munber 7 had cl1e highest value of !'00t fr�sh weight which 

Sl1oot Fresh \Veighl (g) ShoOl Dry Weighl (g) 

3.14 0.18 

2.62 0.15 
2.47 0.12 
2.56 O.l4
2.53 0.13 

2.58 0.14 
2.68 0.16 

is 1.50 g. On the oiher hand. the lowest the root fresh 
weight value was recorded for medium number 3 which is 
0.8 I g. This m.igJ11 be due LO pbysicall)' impac1 or 1he 
media on the roots (Neelam and lshtiaq. 200 I). 
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Root Dry Weight (g) 
Effocts of different media on root dry weight of 

s-ix•wcck old tomato seedlings arc given in table 5which 
shows in mcdi::i. number 7 ht1d the highcsl value of root 
fresh weight which is 0.11 g. On lhc oihcr hand. 1bc 
lowcSl lhc root fresh wcighl value was recorded for 
mcdiom number 3 ,vhich is 0.05 g, This might be due to 
physica11y imp-'cl of lhc mcdi::i. on the roolS (Nc:..-clam and 
Ishtiaq. 2001). 

Jt can be clear that using difforeot growing media 
for cuhivation of veget.:1ble lransplanL'.i is impor,anL, in 
particular fot the first or growing srnge which in ibis siage 

the plant depends on the types of media to obtain 
nutricms. If soil based media \lsed vegetable transplants 
usually face 111,my problems such as disca.scs and pests 
.'lffccting their growth. In »ddition, uliHzing variety of 
growing media for different plant growing wiJl give 
different result as in the research illus1.rated that 
combination of pent moss+ pcrlile + cocopeat (2:1:1) 
media has may be lhc greatest vafoe thrt.n olher media. 
However, OnJy peat moss media nlso has the posilivc 
impact as \vell. The reason is refer lO many aspeClS one or 
Lliem is water holding capf1city. pH, EC and other fatLOrS 
such as easily 1,e controlling with easy service. 

T::able 5. Effects of dif
f

erent growing rnedi:1 on root fresh we.ight (g) and root dry weight (g) of six we.e.k old Tonl::ato 
.seedlin•is under the g.reenhouse conditions·-·· .

Growing Media 

I Peat moss 

2 Cocopeat 

3 Pcrlite 

4 Peal moss+ Perlite (1:1 ) 

5 Cocopeat + Perlite (I: I) 

6 Peat moss + Perlite + Cocopeat (I: I: I) 

7 Peat moss + Perlite + Coc oneat (2: I: l )  
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