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Abstract. This study was conducted in a glasshouse to examine the possibility for cultivation of plug
seedlings using four growing media containing recycled PET-bottle-particles (PBT) as a medium compo-
nent. Plug seedlings of ‘Seokwang’ tomato were grown in media containing 100% PBT, 100% peatmoss, or
50% PBT+50% peatmoss. A commercial plug medium (Tosilee) was used as the control. All seeds were
sown in 128 cell plug trays on July 12, 2004. Seedling growth was measured at 30 days after sowing. Per-
cent seed germination was greater than 95% in all treatments. Plant height, shoot fresh and dry weights, leaf
area, and hypocotyl length were the greatest in the control treatment. Root length and weight were the great-
est in the 100% PBT treatment, which had a medium pH of 7.3. Leaf area and shoot dry weight were greater
in the 50% PBT+50% peatmoss treatment than in the 100% PBT treatment, while they were the smallest in
the 100% peatmoss treatment. No toxicity symptoms caused by the use of PBT had been observed in any
treatment. The results suggest a possibility of recycled PBT, a valuable reusable resource, to be used as a
component for medium amendments in horticultural transplant production.
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Table 1. Compositions of four media used in the experi-
ment.

Medium Components and mixing ratio (%, v/v)
no. PBT? Peat moss

1 Control (Commercial plug medium, Tosilee)
2 0 100

3 100 0

4 50 50

“PBT, PET-bottle-particles.

Table 2. Chemicals and their concentrations used in the
nutrient solution for the culture of tomato plug seedlings.
The nutrient solution had pH of 6.45, and EC of 1.2 dS-m’.

Chemical (nsg‘ﬁl,) Chemical (n?goflﬁll)
Ca(NQO;),*4H,0O 472 Fe-EDTA 15.0
MgSO; 246 H;BO; 1.4
KNO; 202 CuS0O,* 5H,O 0.2
NHNO; - 80 MnSO4+4H,0O 2.1
KH,PO, 272 Na,Mo0O;*2H,0 0.1
7080, TH,0 0.8

10~ 100 L] ®W=ol] ZAE IAHSEES 9y
(Table 2)& A\ 3}HT)

v 3 3UARE 107 dols, P Wl
B dolE 9 50% ol AQUFE AN
{(Coolbear 5, 1984; Hartmann®} Kester, 1983).
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A¥ A= SAS(Statistical Analysis System, V.
6.12, Cary, NC, USA) Z&2 798 olgale] &4 &
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Table 3. pH & EC of the PBT as affected by the number of
rinsing.

No. of rinsing pH EC (uS-m™)
Tap water 6.93 d* 77.0b
0 8.07a 436.5a
I 737b 408 ¢
2 7.28 be 420c¢
3 7.22¢ 423 ¢

"Mean separation in columns by Duncan’s multiple range
test, P=0.05.

Table 4. pH & EC of growing media before & after 30 days
culture of plug seedlings.

Medium® pH EC (uS-m)
Before After Before After
TS 6.08b"  6.50b 689.0a 357.0a
PM 4.85d 5.29d 119.0b  2045b
PBT 7.14a 748 a 462d 120.5¢
PM+PBT 5.04c¢ 595¢ 80.1c 1225¢

TS, Control (Commercial plug medium, Tosilee); PM, peat
moss; PBT, 100% PET-bottle-particles; and PM+PBT, peat
moss (50%)+PBT(50%).

"Mean separation in columns by Duncan’s multiple range
test, P=0.05.
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Table 5. Germination of ‘Seokwang’ tomato seeds sow in
plug cells as influenced by medium composition.

Medium’ Ge“?j/f]‘;‘""“ (lzlda(;:) MDG dTaf’y"s)
TS 98 80 126 50
PM 0g 7.9 126 50
PBT 95 80 122 50
PM+PBT 99 79 127 50
LSDg 05" 0.87 0.03 0.1 00l

*TS, Control (Commercial plug medium, Tosilee); PM, peat
moss; PBT, 100% PET-bottle-particles; and PM+PBT, peat
moss (50%)+PBT(50%).

YLeast significant difference at P=0.05.
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Table 6. The effect of media on the growth of ‘Seokwang’ tomato plug seedlings measured at 30 days after sowing.

Ly Plant height Hypocotyl length Root length No. of Stem diameter
Medium
(cm) {cm) (cm) leaves (mm)
TS 17.7a" 79a 10.4 ab S51a 032a
PM 13.1be 5.1b 92b 460 026 b
PBT 129¢ 59b 118a 5.0 ab 0.29 ab
PM+PBT 14.0Db 53b 11.5 ab 4.9 ab 0.28 b

TS, Control (Commercial plug medium, Tosilee); PM, peat moss; PBT, 100% PET-bottle-particles; and PM+PBT, peat moss

(50%)+PBT(50%).

*Mean separation in columns by Duncan’s multiple range test, P=0.05.

Table 7. Fresh and dry weights, and T/R ratio of ‘Seok-
wang’ tomato plug seedlings measured at 30 days after
sowing.

., Freshwt. (g) Dry wt. (g) T/R
Medium* .
Shoot  Root Shoot Root  ratio
TS 248a 027a 0.14a 002a 7.7a
PM 1.22b 0.15a 0.07b 00la 82a
PBT 1.46b 027a 0.08b 0.02a 34b
PM+PBT 143b 0.23a 0.09b 0.02a 57ab

*TS, Control (Commercial plug medium, Tosilee); PM, peat
moss; PBT, 100% PET-bottle-particles; and PM+PBT, peat
moss (50%)+PBT(50%).

*Mean separation in columns by Duncan’s multiple range
test, P=0.05.
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Fig. 1. Leaf area and chlorophyll concentration of ‘Seok-
wang’ tomato plug seedlings measured at 30 days after
sowing. TS, Control (Commercial plug medium, Tosilee);
PM, peat moss; PBT, 100% PET-bottle-particles; and PM+
PBT, peat moss (50%)+PBT(50%). Also see (Photo. 1).

31

Photo. 1. Lycopersicum esculentum Mill. ‘Seokwang’ plug
seedlings at 30 days after sowing as affected by the medium
composition. TS, Control (Commercial plug medium, Tosi-
lee); PM, peat moss; PBT, 100% PET-bottle-particles; and
PM+PBT, peat moss (50%)+PBT(50%).

52 PETE AHE3] SRE WAARE o158 2
% 19 Aol 9% AHol Bl RHE Aol
F4) 22 o= PP, 9H k3 59 Ane)

-305-



o)FE - AR - B - AYE

A3} e TR 23}, ag)a P #
U4 U= wiAES] Ak} Il HRIE dot
oI} wekech

gog & O tft A5 AE F A 9
o8 QldEe 972 &8 PET-Bottle-Particles
(PBT)9] o}& 71a/dell tigh 7141 A3o] Mg
Aoz AsHd.

b5l Q
= el

B 7% AE-E PET-Bottle-Particles(PBT)7} &
8 1] ASHRE ol83led ZH 18 Aule] v}

TR HEsy] A8l Rl FRE). BErlE
Aol ZIHE PBT 100%, peat moss 100%, L

2|31 PBT 50%t+peat moss 50%7F -8 Hix] Z
BHAE olgElE wiA(EANE tHETE olEst
o FEET 128% 91 Edlolola] 2004d 7Y
12dde] gEsle] Eelame AL 3F ¥ 3094
243}, Be A2lolA] 95% ot wolsiart. &
2, AR AAFH A5F, gud, a8 shils
Zol= tiZTFo)A 71 Zioh el Zdolet FAl=
PBT 100%H2]o)A 713 Z1ow o] wjxle] pHE
7.30190c}. PBT 50%+peat moss 50%A 2ol |
Hzh AP 38F0] PBT 100% HElelr Ko} 3
o, peat moss 100%XE|NX 7 2RUT}. PBTE
ARgERo 2 QI8 BT BAEA] gitt. o] A7)
= ol BF Al o] wixe] B2l e 9
& Peases ARE 7FsT PBTY o8 7Fs S
Arjel Zot.

FAlo] : S47Y, B0 B, AERs, shE o]
ol g2 3

—

1. Arnon, D.1. 1949. Copper enzymes in isolated chloro-
plasts. Polyphenoloxidase in Beta vulgaris. Plant Phys-
iol. 24:1-15.

13.

-306-

. Bunt. A.C.

1998. Media and mixes for container
grown plants. Unwin Hyman, London. Choi, JM.,
J.W. Ahn, JH. Ku, and Y.B. Lee. 1997. Effect of
medium composition on physical properties of soil and
seedling growth of red-pepper in plug system. J. Kor.
Soc. Hort. Sci. 36:618-624.

. Choi, JM., J.W. Ahn, J.H. Ku, and Y.B. Lee. 1997.

Effect of medium composition on physical properties
of soil and seedling growth of red-pepper in plug sys-
tem. J. Kor. Soc. Hort. Sci. 36:618-624.

. Coolbear, P., A. Francis, and D. Grierson. 1984. The

effect of low temperature presowing treatment on the
germination performance and membrane integrity of
artificially aged tomato seeds. J. Exp. Bot. 35:1609-
1617. ’

. Hartmann, H.T. and D.E. Kester. 1983. Plant propaga-

tion: Principles and practices. 4th Ed. p. 127. Prentice
Hall, Inc., Englewood Cliffs, NJ.

. Hwang, S.J. and B.R. Jeong. 2002, Effect of medium

composition of cellular glass foam particles and car-
bonized chestnut woodchips on growth of plug seed-
lings of ‘Nokkwang’ pepper and ‘Segye’ tomato. J.
Kor. Soc. Hort, Sci. 43:399-405.

. Hwang, S.J. and B.R. Jeong. 2004, Use of CGF and

CCW as medium components for commercial produc-
tion of plug seedlings of ‘Seogun’ tomato. J. Bio-Envi-
ronment Control. 13:81-89.

. Jeong, B.R. 2000. Current status and perspective of

horticultural medium reuse. Kor. J. Hort. Sci. Technol.
18:876-883.

. Kim, H.J. and J.M. Lee. 1999. Seed germination of

Sicyos angulatus L. as affected by seedcoat clipping,
low temperature treatment and germination media.
Kor. J. Hort. Sci. Technol. 17:627 (Abstr.).

. Kim, J.E., S.J. Choi, and H.Y. Kim. 1999. Effects of

waste tire chips on the growth and nutrient absorption
of Cymbidium Lucky Rainbow ‘Lapin Hat> seedlings.
Kor. J. Hort. Sci. Technol. 17:623 (Abstr.).

. Kim, O.L., LY. Cho, and B.R. Jeong. 2000. Medium

composition including particles of used rockwool and
wood affects growth of plug seedling of petunia
‘Romeo’. J. Kor. Soc. Hort. Sci. 18:33-38.

. Lee J.W. 1994, The properties, compositions and man-

agerhents of plug media. Conference for korea society
for bio-environment control, October, Symposium and
abstract. p. 48-61.

Nelson, P.V. 1991. Greenhouse operation and manage-
ment, 4th ed. Prentice Hall, Englewood Cliffs, NJ.



