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Abstract. This study was conducted in a commercial plug glasshouse in Sacheon to examine the possibil-
ity of producing tomato plug seedlings using various growing media containing cellular glass foam (CGF)
and carbonized chestnut woodchips (CCW) as medium components. Plug seedlings of ‘Seogun’ tomato
were grown in media containing 50% CCW+50% peatmoss, 33% CGF+67% peatmoss, and 50%
peatmoss +50% granular rockwool. A commercial plug medium (Tosilee) was used as the control. All seeds
were sown in 200 cell plug trays on November 28, 2001. Seedling growth was measured at 31 days after
sowing. Each treatment showed a similar growth result as compared to the control. Plant height, root grade,
fresh weight, and air space and bulk density of the medium were significantly greater in the 33% CGF +67%
peatmoss treatment than those in the other media. However, growth was slightly suppressed in the 50%
CCW +50% peatmoss. pH and EC of the media were the highest in the control treatment, although no tox-
icity symptoms had been observed. The results suggest that perlite can be replaced with a new material such
as CGF in the commercial scale production of plug seedlings of ‘Seogun’ tomato.
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FERX T3 TP Aaf 2 SR SHe F
ARSI W= =] Soh(Wilson, 1986).
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158 9EA} AARNZ A= CGF(cellular
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T3 CGFe 74 F 2h&9 A5l 5ol S5
£ Bz 7 o dxkr1e] 2 e iR
of Eho] goldiH, 713 § Eedol HA H=A
o= 5ol AtkShin® Jeong, 2002). FES] <F
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HEo] BEF ArhHwang? Jeong, 2001; Hwang
%, 2001; Hwang®} Jeong, 2002; Kim¥} Jeong, 2001;
Lee9} Jeong, 2002; Shin®} Jeong, 2002). ATt o]
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3l APFAER Algo] B MERE AR
CGFe} &3] whF S A3, sER A,
HeolE)e] THAER IFRFI0EZN 7|18 3=
& 715 BHOoE gol] THHUY Ho|Ed) tist
CGFe] tiA]l 74 2 3} vhit Yxle] 34
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Aol AR BE[E)E 24 (CGhre 7= X
Hofl A8 FIIGGEPlA sk A4 qIA=
ol&Ee AE TYst AT F 2.0 mme} 2.8 mm
AZ AM 2 TR Z7)@EEYA 24 mm)e} QRS
ol 83tAct. % 15-30d9) YRS Ad IFRY
oA AQFHSt 30mte e} Ty 7)(63R 723, YA
D IE WEE 10mAE 533 RS LEH
22 AAle] e FUS WhHoE AFEE de &
= AL R FRUGMNERPNA 400°CE 2477 &
BIAHT. CGF2} CCW(carbonized chestut woodchip)
= Table 13} Z20] TPIEERIE, 2=, G39EH
[Green Wool, A& &), 28)3 FE T A (Canadian

Table 1. Compositions of 4 media used in the experiment®.

Medium Components and mixing ratio (%, v/v)
no. CGF CCW  Peatmoss GR
1 Control (Commercial plug medium, Tosilee)
2 0 50 50 0
3 33 0 67 0
4 0 0 50 50

“CCW, carbonized chestnut woodchips; CGF, cellular glass
foam; GR, granular rockwool.
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Fig. 1. Mean temperature and relative humidity in the greenhouse from Nov. 28, 2001 to Dec. 29, 2001 during cultivation of

‘Seogun’ tomato seedlings.

peatmoss, Sunshine, Sungro Co., Ltd)¢} Thedgt 5
ulgE 3] AR A3t dixTEE A
B3 THSEE FE[EH] FHINE, AR F))
& AR83IGTh.

A7 ERfEXIETEG) TAE 20014 1€ 28
Aol F3le] 20013 129 29097HA) AdE SR
TR A AR SESEANA 3197 SEIIA
om, 2003 Fel1 EFolE o83l 4xjg] sukEe]
oz A3l dck(Table 1). vh sEoich 187
PH-(fogging)dhes & opdox] 3Y3F Mozl &
24 AN T frelde] AR
20°C, LT 274°C, 28|31 BIET 69%(Fig. 1)
9] E7dzx7i00A woldl SH Edo|E vixSiutt. &
o} & Ao ST Hx 3UTRE 31l FhHA
27 10A7 FAE T4 STk 1 ol %oll= 3t
Fol] 3hH 23 10417 100Le] B3] A" 33
FRE AH(Tuble 2)E AHAT 31T #4F F 3
AR FE 1093 Dokg, o oy, o}

Table 2. Chemicals and their concentrations used in the
nutrient solution for the culture of tomato plug seedlings.

Formula (n(ljgo_nf;,) Formula (nigo-n]_(f;‘ )
Ca(NO»);-4H,0 472 Fe-EDTA 15.0
MgSO, - 7H,0 246  |H;BO; 14
KNO; 202 CuSO,-5H,0 0.2
NH,NO; 80 MnSO;-4H,0 2.1
KH,PO, 272 Na,MoOy - 2H,0 0.1

ZnSO4 - TH,O 0.8

&5 2 509 Woli s ZARBIHTHC Coolbear <,
1984; Hartmann¥} Kester, 1983). Al4t2]& o}ef <}
zt}.

1. o8- (percent germination: PG)
PG = (N/S) x 100
N, & ool 8, & 34 TR

2. 3t Yol (mean germination time: MGT)
MGT = S)(Ti x Ni)N
Ti, X35 ZAISG Ni, A Y ol
N = ZNi, ol

3. B Lol5% (mean daily germination: MDG)
MDG =N/T
N, & ol T, 5 AR5

4. 50% HOREQAS (Tyy)
(Tso) =Ti + [((N + 1)/2 = Ni)/(Ni — Nj)] x (Ti = Tj)
N, dolxAl AU 714¢] F dols
Ni, Nol| thet 50% ZA7kR]9] & ol
Nj, Nell gt 50% 2574R] & dolg=
Ti, NiAA7IA] 4289 wolr|7k
Tj, NjAZEZA] 288 ol )zt
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S AT FHEA IS Amon(1949)Ho 2
274351900, pHS} ECE 1:5(vv) A KIm 5,
200018 AH83le] 25315 wiAle] B2 Fonteno
(1996)2k Choi 5(1997)0] A BAS ALgal F
F=ek(total porosity), 278 (container capacity),
7VdE-(air space), Z18]3L 7P| (bulk density)yS Al
Akt Adel ARRH 2005 Edoldl] BiRIE A
31 B2l 2AE AAIETE

B A3 A3 20032 Edolo) wlAE d8H
ol 48717t Bt HIAIE HAE FAE g8t
O F A AgollA] oA)7E 91 wiarsie] wix|g
FAE 3% T did aiAE 72203 B 8
Az31 wiRY FAE ES59319. AL siEoE
Y=t drle] Ao zXE 87 -84 (container
capacity, CC), &= &(total porosity, TP), Z1&]1L 7]
& (air space, ASyS Tho] F20E ALttt

7] 8<% (container capacity, CC) =
[(EEF(wet weight) — UZZ%(dry weight))/
uljz]9) -8 (volume of sample) x 100.

7V3E-(air space, AS) = [Hl-E 8-FFH(volume of
water drained))HlA12] 8- (volume of sample) x 100.

F=-8-(total porosity, TP) = CC + AS.

AAAI= SAS(Statistical Analysis System, V.
6.12, Cary, NC, USA) 238 o]g3le] SAR
A3t
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A=rb @3tk SE A A S8 iRl Bl

Table 3. pH and EC of growing media before and after 31
days of culture of plug seedlings.

Treatment pH EC (dS-m™)
no.* Before After Before After
1 737a" 7.03b 0543a 0.767a
2 648b  7.14ab 0.098b 0.121b
3 6.33b 721 a 0.078¢ 0.132b
4 6.50b 7.10be 0.074¢ 0.080b

“See Table 2 for treatments.
YMean separation in columns by Duncan’'s multiple range
test, P=0.05.

Hj2) (2T pH = 7.37)8 A2 3784 wjAlelA pH
7} 6.3~6.5 B9l 2& ERNo] Nelson(1991)0] A
A1 AR pHEHS 5.6~6.5H0] AYEH o= EF
ujz)e] AFZ ARRE oF 2Hde] FER(Boodley?}t
Sheldrake, 1972; Chung 5, 1998)%} 7]} & F71&
HjR)7} AgulgE o] FEE pHY HAZ &
P8 ¢ g Ut SE ¥ dE2TE XA
Biz)e] pH7} 7.03~7.21 W99 k& vehlo] A
SZ p} Ui EolR AAE BYn o) E3hIA
o] AFZ AME3F LFEd CGRY 4T (granular
rockwool; GR)®| 3O ASo0] WA SHH|
9] pH7} Tl ol Aoz waE) 53] CGF}
S 3 ERIA pH 7212 JFE w2 e
veldth. Choi 5(1997)°] B 714 Hi%E RS
o|83l IFE §HS FHe} fARH B A
T ZE Al Foll 58 Frldae] AEFdet
A5 0] BEFR GAAGE, g AEAEE 9
3 vx)e) EFHIEAHIAY Saelg wiAye =4
3IAY, SEEA IR A, W, 3bel ) &
& callof) oJ3 uiz|e] pHE TET 4= 3L Aotk
3 Bunt(1998)-F Nelson(1991)°] A3 &4 pH
HZ 1EAS)(dolomitic lime)E Y Hhol] H7151A
U, Abjolg elA vIgE AMESH] BAo] 71sst
22} ekt

A% A.F §5 A WRAERECIS ZARE
A7 Ao §E ART 29 T wjx|e] EC/}
S718ITt. ol ot ¥ 24 =] H8AdlM 4
Qo] FFEHA viA] Ho] FFEHW] Ee F
A 4= YTk AT A FEH SH iR Edo]
B 2] (27 EC=0.543 dS-m™)¢}t vlwste] 3714
Hiz|e} ECglol frolHog Higton, B3] £71E )
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7AS THEo] Frhs Hwang?} Jeong(2002)8] EiL
LS Aito|th B3 Lee 5(2000)0] HulEElo]
E, Fo|o|, DER2 T2 Ho|ES AR 3
EAelA a1Fs} EREES SHS At FANSE
A, £ Ao e §714 8ix]e] W BHadol 7]
W&o TolE gAS Po] H{3aL, AHHos B
go| vol viAe] 7T EE BA FRIEIEAL, F-
712 vllx10 CGF} GRS iAo R ®aAdo] o}
widle] AxE ety 2% 3 uixe] ECE o)
Z79} sk 371A] E3F Aol A¥ dEo ¥
3lE A5 R=dl, ol 4% AR vl &
o] giglom, ot MAF o g ot AsE go=
2353t BEvlE B2e} AR s} A & ECHS]
= 42 0.074~0.543 dS-m~'9l A4 0.080~0.767 dS-m™
o= FrRiden, Au & HETd 1M ATE
F3s 2] #3HE 5744 71X peatmoss’t 7}
2 e ugE EFE 38 ATl ot
=9 (Table 3). &L} oF= Nelson(1991)0] #|Al8k
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Table 4. Seed germination percentage in a plug mix of Seo-
gun tomato as influenced by medium composition.

Medium Germination ~MGT T
no.” (%) (days) MDG (das)?s)
1 87 &’ 43 ab 25ab 332a
2 88a 48 a 25 ab 330a
3 88a 46 a 25 ab 336a
4 8%a 47 a 26 a 336a

“See Table 2 for treatments.
YMean separation in columns by Duncan's multiple range
test, P=0.05.

Az WA B PUT Ao o)

1.50 dS-m™" o]&ke} FFZQ] HLWel A, T2
ECE <13+ 19| AJ§o ofdgke qiitt.

Wolg-2- 2= X2 olA 80% oVdS vERI oM,
HF WoldsS Yehlle MGTE U7 Eio]
Hiz]ol A 432 7 DEE AT, HEHE 23 sl
CCW(50%)+ peatmoss(50%) HE|7ollr 4842 714
e APon dxz7s A3 X FolA FARE
47} AQFHUY. Hi WolEEE YeRE MDG
£ 4 HIRE AEla BF FY3 XE VERIL
o} 50% ol A8 UFE UERE T 25 49U
o gEFHeH, 53] 2 HiAIA CCW(50%)+
peatmoss(50%) X E)ollA 3392 B} X7} {9
A& A=A dgkovt g wsit) dole-S ARl
MGT, MDG % Ts®] 2} ulix]d Zol= A28 wj
Hopo} Ak S REQ] woldlo] 4o](Kim
T} Lee, 1999)3-8- 2J]SITH(Table 4).

IFE 3194 A7) EvE B AR2AF A
Table 5l WERHA uie} 2Tk CGF(33%) +Peatmoss
(67%)2) 33 HiAOIA 16.0 cmE 2] F2A A
7V AR, CCW(50%) + Peatmoss(50%)} 281 uj
e 7 Ay, BeleHa 2L s £
#A CGF(33%)+Peatmoss(67%)2] 33 HjA|ol| X z}
Zy A1) 9 59 YRS 7Y 84 2
regle] dol7} 71 9381t ©1= Hwang# Jeong
(2002)8] 159} BEvlE Z21 Ho] CGF} peatmoss
EgA Aol vehd Aol fARIICE =3
< BEnlE S 3] FElelE + JERA AT
ol A g, 24t TFo| thE Al nlsid &
3] Fokom, ol2fgt Ail= RgEo] 943 HER
2:9) A3} w7} A1 7o) 4ost HepolE
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Table 5. The effect of root media on the growth of Seogun tomato plug seedlings measured at 31 days after sowing.

Medium Plant height Root Root length Hypocotyl No. of Stem diameter Leaf area
no.” (cm) grade” (cm) length (cm) leaves (mm) (cm*/plant)

1 15.2b* S5a 7.7a 55¢ 4a 2.2ab 199a

2 147 ¢ 3c 6.7 ab 63a 4a 23a 134c

3 16.0a S5a 76a 63a 4a 23a 16.2b

4 150b 4b 6.8 ab 6.1b 3b 22ab 14.1¢

“See Table 2 for treatments.

YRoot formation was evaluated based on grades | to 5, where 5 being the greatest.
*Mean separation in columns by Duncan's multiple range test, P=0.05.
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Table 6. Fresh and dry weights, dry matter, chlorophyll concentration, and T/R ratio of tomato Seogun plug seedlings mea-

sured at 31 days after sowing.

Medium Fresh wt. (mg) Dry wt. (mg) Dry matter ~ Chlorophyll T/R
no’ Shoot Root Total Shoot Root Total (%) (ng-mg'fw)  ratio

1 21.8a 34a 252a 14a 02a 16a 65a 13b 5.8b

2 18.7b 35a 222b 1.0b 02a 12¢ 55a 13b 69a

3 218a 35a 253a 1.1b 02a 1.3b 52a 1.2b 59b

4 184b 33a 21.7b 1.0b 02a 1.2c¢ 54a 16a 5.7b

*See Table 2 for treatments.

YMean separation in columns by Duncan's multiple range test, P=0.05.

37}t A7 dEo2 WA A= Hwang(1987)%
Yang 5(1999)2] A} 22 Zgko] ¢l

SIS Zole 2817 3 WXl 63 emZE 7Y
IREH], ol A 27l vl shiEe] ZAolrt th
2l =] S Yehllo], shllEe] S
2=k wad s 25 19T 44 a1 v E=30
3 AT G 40 HiARE AlejEia He &2
o)t AR 27 39 vl 23 cmE
7Fd #Yom ole il ¥ FL Ut E &
U Ao F=EY gL dixTek 33 CGF
(33%) +peatmoss(67%)2] #A|oN A 242 19.9 cm*<}
162cm™Z thE 209] X7l vls) fod A |
At o= CGFY &2 5714 ¢4, gEw
9] & B4 9 oRiMdo] ERIAON S B
Boax AEASl APz BAS A7) dE
olgfal T} B {718 FU1E viAPE 71
S o83l A WEHTVIE wiA 50% o, F
71E #iA) 50%c18hE iR E4E AL, viR e} A
H)7} 23] Bxso] A8l H-(Song T, 1998)
< vehd Aol A=t

AP WA F2 F YA S-S CGF(33%)+peatmoss
(67%)°] TFMAR] 34 Ao} tizFo 78 F
AR, AR AETH F DEFT I e B2
A#E Jehlideh. Ashky- AAFH 5SS o4
o] YN BE Aol fAkg FAR ST
(Table 6). EEL TN 6.5%2 7P =%
o, 37EA] Aol F 5% BEE FelAde i
ZPFol A3l AERIR) T/RE FA] thETolA 6.9
2 7P %o TR fode IAR 39 Hj
oA 592 F& FAE 7|EFHIT GEA TS
4 peatmoss(50%)+GR(50%)2] B4 1.6 pg-mg™
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Treatment no.

Fig. 2. Total porosity and container capacity of the mix-
tures used in experiment. 1, Control (commercial plug
medium, Tosilee); 2, 50% CCW + 50% peatmoss; 3, 33%
CGF + 67% peatmoss; and 4, 50% peatmoss + 50% GR.

fw2 7 =9k ThE wiRolAE gAE) oz &
A=) o= Hwang? Jeong(2002)°] AAjSt A}
o} AL

Fig. 2= EFlE SHHiR|e] E8]4 S4& Yoli
7] 98l 33 BI85 EHS AR dijo|th, &
T3} 87185 % 25 peatmoss(50%) + GR(50%)2]
431 wiRol A 24zt 8399t 75%E oA Al =3
o} 8ix1e] FF=Fel digh 7V (Hartmamn 5, 1997;
Lemaire, 1995; Soffer2} Burger, 1989y —-a% 4t
29 ofgo] Fa3 Qdolrt 71 CGF(33%)+
peatmoss(67%)2} EuIA] 39 njjAlolM 7. 72%=
7 wskow, thEyel Aol wzjel 2 Ed)
X2l CCW(50%)+peatmoss(50%)° A 7173 Bl &-9]
7 GsitkFig. 3). ErtE SHA #4 3 HjR|¢]
Hlgr) 2w 5r1do] Solok =S AAlBIEA

g 1FE BE AN 5 Aok =3 vz 29
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Fig. 3. Air space and bulk density of the mixtures used in experiment. 1, Control; 2, 50% CCW + 50% peatmoss; 3, 33%

CGF + 67% peatmoss; and 4, 50% peatmoss + 50% GR.

B RS B3t FssiAl =Y 71T FaliskAl
Aok a8ER JPdEIEe] & 30| ERlE S8
oS ZAHQ wiAE & 5 JAG RIS CGF
(33%)+peatmoss(67%)2] 38 vl|ZJollA <F 0.16 g-m™
o2 7P E}THFig. 3). 7HIS0] VR B A9
= AEE FE3] AX & 5 glom wiAF Az
A7lelle AlEo] 2#A= EAHE 2 JTChoi,
1997).

AEZAL A7 BE Ao ujRlolx 5383 A5
Al B AEFE 2 G9E Qo] 58 SRS
HYckPhoto 1). 53] Felo|E thA| wjA] CGFe}
FERAE [2vv)d] HIEE 33 v =T
o} vlws) 2AY o & Z7E Jehied), 2 4

Photo 1. Lycopersicum esculentum Mill. ‘Seogun’ plug
seedlings at 31 days after sowing as affected by the medium
composition. CCC, carbonized chestnut woodchips; PM,
peatmoss; CGF, cellular glass foam; and GR, granular rock-
wool.

e ANAFR] 159} BERES FU3 ajR]d] o] &
Hwang®} Jeong(2002)8] A ARG AAE B
o 53] of WAool Br14d% wigdol &
CGFo} eFHdolw RRE-Aef 48 Hi-5o] $3t
W A)Q] peatrmoss®] EIHIES 50%°)1d EYTFE B
9] Aol FUTt.

Q)R] o) 8A] A7 Fo] IR X2t Has)h
25t o1& {71E wiA} EE] AlAFe] SH
uf-9- F-831A o8-8 F Use] B AFans} ¥t
AF A9oz FHHST. e ol ARE oA
23t 57} AA Apo MR B2 viR|9] 282 o]
Folxglg} dpdect. oI5 AEE He AEE S5
o7 o)g3t 79 no| Aol 23t ziFo]x A
o] B2 A9l FA o= AZlo] JlEE AeRE 4
e, B2 7S B3 AlEe] st e T
9] EF3), a8l Qo FYA I uiAAE
o] Arkat FEEo] AR gol ok A

¥ 2

B A7eE uix PAAEEEA 2x f2d 24
(CGF)®} &3} Hh it ZAIAHCCW)E: o8-8t u)
AE AMalar Lol vl=]e] ZkslE 913 523
Huo EvkE F2hs iR {2E 4, g3} 249)
A, EEHGR), 2 HERAS EJRE 4%9)
RS WEo] Z8ia Egolo] 35k A4S 200
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