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Abstract

An experiment was conducted to evaluate shattered industrial polyurethane (PUR) and cellular
glass foam (CGF) as growth medium components. Pot chrysanthemum ‘Pink Pixie Time’ was cul-
tured in media containing various volume ratios of PUR, CGF, peatmoss, coir, and perlite. Before
plant culture, pH and EC of media were determined. Container capacity (%) was low in perlite and
CGF-containing media, but it increased when incorporation ratio of peatmoss or coir was increased.
pH was stable between 5.0 and 6.3, but was high in coir-containing media as compared to other media
tested. EC was very high in coir-containing media. Hight at 34 days after planting was the greatest in
media containing CGF, and number. of leaves was similar among treatments. Growth in PUR-contain-
ing media was poorer than that in the other media, with some leaf edge burning. Trends in growth
measured at 97 days after planting was similar to that measured at 34 days after planting.
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Table 1. Composition of 18 media used in the experiment

Treatment Component and mixing ratio (v/v)
no. Peatmoss Coir PUR  Perlite = CGF
1 1 0 1 0 0
2 1 0 0 1 0
3 1 0 0 0 1
4 0 1 1 0 0
5 0 1 0 1 0
6 0 1 0 0 1
7 2 0 1 0 0
8 2 0 0 1 0
9 2 0 0 0 1
10 0 2 1 0 0
11 0 2 0 1 0
12 0 2 0 0 1
13 3 0 1 0 0
14 3 0 0 1 0
15 3 0 0 0 1
16 0 3 1 0 0
17 0 3 0 1 0
18 0 3 0 0 1

Table 2. The chemicals and their concentrations used in the
nutrient solution for the culture of pot chrysanthemum ‘Pink
Pixie Time’

Formula 2 100L™" | Formula g-100L™!
Ca(NOy),4H,0 708 | Fe-EDTA 0.400
MgSO,-7H,0 24.6 H;BO; 0.120
KNO; 50.5 ZnSO,7H,O 0.012
NH,H,PO, 23.0 MnSO4,4H,0  0.220
H;Mo0O, 0.08
CuSO5H,0  0.120

£ HAEA

Hjz]e] pHY} ECE A9} SF5E 1:5(viv)E 3
A% F 2o 24417 adksle] U dglS o
Fsle] 2431Qch. 283 Fonteno(1996)2] “HH
TYsA vix|e] EvdS RAIBIGAL, Fonteno(1996)
7} AAGE FAE ALl F F=(total prosity), £
7187 (container capacity), 12]3 7]’d&(air space)
£ ARk B 2AE 3 uiAES B g
A FolA & #iA 1:3(viv) EF WIAFS
(Table 3). AP AHEE 10cm SefrE 3HE-o) uj
A& Q5 BT ZAKE AAIBKATE
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Table 3. Composition of 11 media used to investigate phys-
ical properties

Treatment no. Component and mixing ratio (v/v)
1 Coir
PUR
Perlite
CGF
Peatmoss
PUR 1 : Peatmoss 3
Perlite 1 : Peatmoss 3
CGF 1 : Peatmoss 3
PUR 1: Coir 3
Perlite 1 : Coir 3
CGF 1 : Coir 3
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—_

BE A¥ofA U A= SAS(Statistical Analysis
System, V6.12, NC, USAZE1#-S o|83l B
A

a3 o 0@

Nelson(1991)2 HU¥ENNMY 2 A4t F5E +
= HAT EY pHE 5.6~6.28k ARSIHAEH,
iAol 243 3R pHSF ECE 5.0014 6.3
Alol2 QP Aol At Hojoirt EFE wiAoA o
2 =T Table 4). EC= Foloj7} &3t ujA]ollA
=qton Fojojel CGFY EFhAIMS ECE Y
2 vix|olx 2o} 953] EAUTK(Table 4). 1Y ¥
2 ECt B=3le] Agel] gk vAA| ettt

2o 2 AT BE|ES} CGRlA TR iR e
T} 8718<go] Yegron WER A Foloj] 5t
o7 grlgsa) 453l wArt BAE s
SR 2 Bpyo] Jeds vehlltkFEg. 1). 1
ZARR] AAE 34 T AuiE Bzt 22
CGFe} FER A7} &34 3, 9, 18]3L 15¥ Ao
A Por @5 =3 AT vIssE e Eolx
lth(Table 4). PURC] &3td Hzle o X+l
Hla)) Tht AZE 4SS ML, Qe vrEs A
Aol JERGEH David®t Danielle(1992)% poly-
urethane®] 59} EnlEe] ZrpilolE 74473 Bl
=44 VA St  A7ETet AR B
& 3 vl Utk

—_

Table 4. Root medium pH and electrical conductivity at
transplanting and their effect on crop growth of
chrysanthemum ‘Pink Pixie Time’ at 34 days after
transplanting

Treatment Medium Medium EC  Height No. of
no.” pH (uS-cm‘l) (cm) leaves
1 S5.6ef 65.7f 47fF 9ad
2 57e 73.0f 8.0a-d 9a-d
3 6.1 a-c 109.7 £ 94 ab 11 ab
4 59cd 395.0de 48f 9cd
5 6.1 a-c 383.0e 5.8d-f 9a-d
6 63a 592.0a 6.4 c-f 9ad
7 57e 773f 6.1 c-f 9b-d
8 54f 97.0f 99a 11a
9 5.7 de 102.5¢F 99a 10 a-c
10 6.1 a-c 478.7 cd 5.4 ef 8d
11 6.2 a-c 3827e 5.9d-f 8d
12 6.0 be 585.0 ab 6.4 b-e 9b-d
13 54f 87.2f 6.7 b-¢e 9a-d
14 50g 94.5f 79ad 10ad
15 5.6ef 787 f 96a 11 ab
16 6.0 be 419.7 c-e 7.2b-e 9bd
17 6.1 bc 354.0e 77ad 10ad
18 6.1 a-c 505.0 be 8.2 a-c 10 a-d
Ftest kskk skkk skkk k3

*See Table 1 for treatments.

YMean separation within columns for each cultivars by Dun-
can's multiple range test, P=0.05.

** k¥ xgionificant at P< 0.01 or 0.001, respectively.
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Fig. 1. Differences in total porosity, container capacity and
air space (%) of various root media. For details of treat-
ment, see Table 3. Vertical bars represent standard errors of
3 means.

—31-



(o]
RESE

Table 5. Flowering response of pot chrysanthmum as
affected by medium composition

Treatment no.*  Days to flower Bloomed plant (%)
1 - 10e
2 88 bc* 77 a-c
3 84 c-f 83 ab
4 - Te
5 85 cf 77 a-c
6 87 b-e 70 a-c
7 - 33d
8 88 be 83 ab
9 83 ef 97 a
10 92 a 53cd
11 87 b-d 77 a-c
12 86 c-f 70 a-c
13 90 ab 63 bc
14 90 ab 77 a-c
15 84 d-f 97 a
16 88 a-c 73 ac
17 87 b-f 83 ab
18 83 f 93 a
F test kkk ¥k

“See Table 1 for treatments.

YFlower didn't bloom during experiment.

*Mean separation within columns for each cultivars by Dun-
can's multiple range test, P=0.05.

***Significant at P< 0.001.
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Table 6. Growth response and flowering of ‘Pink Pixie Time’ pot mum as influenced by medium composition at 97 days

after transplanting

Treatment no.”  Height (cm) No. of nodes No. of shoots  No. of flowers ~ Root grade’  Chlorophyll (ug-mg™'fw)

1 17.8 ¢* 15§ 1cd 2g Jef 2.4 ab

2 30.3 be 26 a-c 2ac 15a-c 4a 24 ab
3 333ab 28a 2 ab 17 ab 4 ab 20b

4 203e 26 ac 1b-d 2fg 2h 23 ab

5 29.5b-d 26 ab 2 ab 11 b-e 3ce 24 ab

6 29.3bd 21 de 2ab 12 a-e 3fg 2.7 ab

7 255¢cd 21de 1d 7 ef 3eg 2.6 ab

8 33.3 ab 23b-d 1bd 13 ad 4a 2.4 ab

9 364a 21 de 1ad 17 ab 4 ab 24 ab

10 25.0d 19e 1ad 8de 3gh 22ab
11 31.0b 22c-e 1bd 13 a-d 3d-f 31a
12 30.6b 23 b-d 1ad 13 a-e 3eg 1.8b
13 28.7 b-d 22 de lcd 9c-e 3d-g 2.1b
14 31.2b 23bd lcd 10c-e 3cd 21b

15 36.1a 22ce 1ad 18a 3bc 2.4 ab

16 29.5b-d 20de 1cd 11 b-e 3d-g 2.7 ab

17 32.3ab 20 de 2a-c 14 a-d 3ce 24 ab

18 33.1ab 19 de 2a 17 ab 3d-f 2.2ab
F test kak ok ko ik ok K%k skkeok NS

*See Table 1 for treatments.

YRoot grade: 5, excellent; 4, good; 3, moderate/marketable; 2, poor; and 1, very poor.
“Mean separation within columns for each cultivars by Duncan's multiple range test, P=0.05.
NS. % #k. #++Nonsignificant or significant at P=0.05, 0.01 or 0.001, respectively.
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Table 7. Growth response of ‘Pink Pixie Time’ pot mum as influenced by medium composition at 97 days after transplanting

Treatn:ent Fresh wt. (g) Dry wt. (g) /R ratio Dry matter
no. Shoot Root Total Shoot Root Total (%)
1 204 7 17.7b 38.11 22h 12cg 34f 19¢ 8.8 c-f
2 49.7 b-d 25.1 ab 74.8 a-d 54 af 2.0b-f 7.4 a-d 2.7bc 9.8 a-f
3 55.2ac 213 ab 76.5 a-c 72a 1.7b-g 8.9 ab 43 bc 11.7 ab
4 2351 21.4 ab 449 hi 2.6 gh 1.1c-g 37f 3.6bc 82ef
5 484 de 26.4 ab 74.9 a-d 58 ad 2.7 ab 8.6 ac 21c¢ 11.5a<c
6 43.1 ef 20.3 ab 63.4d-g 50b-f 2.5bd 7.5 ac 21c¢ 119 ab
7 319h 24.1 ab 56.0 fg 35fh 0.6 fg 4.1f 8.1ab 73f
8 529 a-d 285a 813a 6.3 ac 2.6bc 8.9 ab 25¢ 109 a-e
9 575a 213 ab 78.8 ab 7.1a 1.7b-g 8.8 ab 42bc 11.2 ad
10 325h 22.0ab 54.5 hg 3.6e-h 1.1d-g 4.7 ef 4.7be 8.5d-f
11 48.4 de 19.7 ab 68.1 b-e 53 af 1.8 b-g 7.1b-d 30bc 104 a-e
12 46.6 d-f 273 ab 73.8 a-d 56a-¢ 3.0ab 8.5ac 19¢ 11.6 ac
13 36.7 gh 20.7 ab 574e-g 43c-g 1.0e-g 53d-f 5.8bc 9.2af
14 427 e-g 239 ab 66.6 c-f 46c-f 1.9 b-f 6.5 c-¢e 24c¢ 9.8 a-f
15 55.8 ab 26.9 ab 82.7a 6.9 ab 25b-d 94a 2.8bc 114 ac
16 41.11g 19.3 ab 604 e-g 39d-g 05¢g 44f 12.1a 73f
17 492 c-e 23.8ab 73.0a-d 5.0 b-f 39a 8.9ab 1.7¢ 123 a
18 576a 23.6 ab 81.2a 48 cf 2.4 b-e 7.2b-d 24c¢ 9.1 b-f
F test ok k NS kkesk kkk kkok kkk k3% Hekok
*See Table 1 for treatments.
YMean separation within columns for each cultivars by Duncan's multiple range test, P=0.05.
NS:#aok4%* Nonsignificant or significant at P=0.05, 0.01 or 0.001, respectively.
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