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Abstract, Rockwool slabs used for hydroponis cultures are expected to have potsntial to bs reused after
breakdown ag a growing medium component for hydroponic culture of vegstables and cut flowers, pot
plants, or plug plants. This study was conductsd to test the feasibility of using particles of uzed rockwool
slabz (PURS) mized with woodchips for growing plug seedlings of “Noklwang' pepper. In the first expert-
ment growth of pepper seedlings was tested in media of steam sterilized PURS rixed with chestnut wood-
chips (CW), which waz weatherized for six months and screened through 2.8 mm or 5.6 mm sieves, at
100:0, 75:25, 50:50, 2575 or :100 (%, wv). In the second experiment growth of pspper seedlings was
teated in 20 different media contalning steam sterilized PURS mized with 4 mm chestnut woodchips (CW),
4 mm pine woodchips (PW), colr, peatmoss, or perlite. In the first experiment, there were no significant
growth differences az affected by particle size of CW, while the overall beat growth was achisved in the con-
trol and 100% PURS. In the second experiment, geedling growth was enhanced as compared to the control
in 100% PURS or PURS mixed with psatmoss, coir, or perlite. In contrast, growth was suppreszed as the
proportion of peatmoss or coir mixzed with PURS decreassd and the proportion of CW incrsased. Growth
wag better in the PURS + peatmoss than in the 100% PURS or PURS + coir, and when woodchips were
mixed with coir than peatmoss.
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Table 1. The chemicals and their concentrations used in the
nutrient solution for the eculture of plug seedlings,

Formula COHG'_l Forrmula Conc._l

fg- 10007 {g- 10017
CaNOy ), 4H,0 TOB Fe-EDTA 0400
Mgy 7HLO 246 HaBOa 0124
KNGO, 303 Cu30y- SHLO 0012
NHNO, 16.0 Mn30y 4H0 0220
KH.PO, 272 H.MoO, 0.008
Zn30, THLO 0115

S7EE7(12000)2 158 B9 5709 271%ke] o
2 sl 255kl HYH YXKparticles of used
rockwool shbs, PURSYE FH|&l5}. 5 734E8
20T WES S (5~30:0] R s g 2=
Al A Gk AFER 3ot S 7][63R 73, )
Y2 4g & A 10mm AE 5HAA
==olA ) B9 F54171 RS 28mmx 2.8 mm
e S.6mmx5.6 mme] FZ HA o] L3t} A5
FH HYT YA 2.8mm3} 5.6mm AZ 3 ThyF
AAE 24} 100:0, 75:25, 50:50, 25:75, = 0:100
(viv) Bl &= 859t

Egh)A1e] pHY ECE 15 B255, wied
& @=el S pH/Conductivity meter(Consort C531,
1 dHgA SR hZ Bl d2TEs S8
£ AEEXZ] AE, pH 5.1, EC 0.12mS-cm™,
1:5 B4, AR yE AR SISt ZFAERE
&=F, FEFTER)E o185k 19993 48 720
1284 £BE Efold] mgsly 49 Ha2=r}
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Table 2. Medium forrmulations used in the 2nd experiment.

e AT

Medium Cormponent and mizing ratio (%6, viv)
0o, PURSF Chegtnut woodchips  Fine woodchips Coir Peatmoss Perlite
1 Control (Tosiles)
2 100 0 ] 0 0 0
3 50 50 ] 0 0 ]
4 50 0 50 0 0 0
5 50 0 ] 50 0 0
& 50 0 ] 0 50 ]
7 50 0 ] 0 0 50
) EX) 33 33 0 0 ]
@ 23 23 ] 31 ] 4]
10 23 23 ] 0 33 ]
11 23 23 ] 0 0 33
12 33 4] 33 33 0 0
13 33 4] 33 0 33 0
14 33 4] 33 0 0 33
15 33 4] ] 33 33 0
16 33 0 0 33 0 33
17 33 0 0 0 33 33
18 25 25 0 25 0 25
19 25 0 25 25 0 25
20 25 25 0 0 25 25

TPURRE, particles of uzed roclowool slabs.

Table 3. pH and EC of root media with various mixing ratios of particles of used roclowool slabs (PURS) and chestnut wood-

chips (CW) in experiment 1,

Particle size Mixing ratio (PURS:CW, %, viv) Control
() 100:0 75:25 50:50 2575 0:100 (Plug mediurm)

2.8 7.05 671 6.09 5.78 441

tH 552
56 7.05 .34 6.10 6.07 438
X 2.8 132.00 79.00 20.00 £7.20 55.40

EC (& e 720
5.6 132.00 103.00 9140 61.20 48,90

NC, USA) T2 1815 o83 B 2adslsict.

Ll
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Table 4, The effect of growing media contining particles of used roclowool alabs (FTUURS) and cheztnut woodchips (CW) on

growth of “Nolcdlowang” pepper in experiment 1.

Plant __ Freshwt (g) Total _ Diywi(mg)  Toml R Dry Leaf
Treatment  height fresh dry wit. o matter Length

(cmm) Shoot  Root o (@) Shoot  Root (mg) = (%) Nunber (cm)
Particle sizs
2.8mm 6.3 0.89 0.52 141 1112 56.1 1673 2.05 121 3.8 30
5.6mm 6.0 0.90 0.59 149 1168 60.5 177.3 1.85 12.3 3.8 29
L3Dygs 0.4 Q.10 0.08 0.17 13.1 8.6 202 012 0.4 0.2 02
PURR:(CW
Control 2.9 1.86 1.11 2.9 2127 1010 2137 215 106 5.0 48
100:0 7.7 1.25 0.63 138 1579 653 2232 253 11.9 4.7 38
75:25 59 074 0.52 125 99.5 597 159.1 171 12.7 3.7 29
50050 5.6 0.69 048 118 97.1 562 153.3 173 13.2 3.6 27
2575 5.2 261 040 1.05 832 49.6 1328 170 13.2 3.6 25
2100 3.6 024 0.20 0.45 336 18.3 519 190 116 2.2 1.3
L3D%ps 0.7 018 0.14 0.30 226 4.9 349 037 07 0.4 03
Particle size (a) N3 NS N& NS NS NS NS NS N2 N2 NE
axb N2 * N3 * * N3 NS N3 N2 * N3

"Least significant difference at P=0.03,

NE, * #* Nonsignificant or significantat P=003 or 0.0!, respectively.
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PURS 100% >ejrs} thz=Folld 29k, CW 100%
A 71 AQon] PURSY cwe| Egulgl] o)
2 foEel Aele gk oAl 2 owe] YR
7)ol WE &)= glen], PURSY CWe] X d
&) w2} f2lEgl 2|7t <= Ak

kel ASo] gl 7 Fkn, v =
100% PURS Ae|pollA] F2hevt 100% CW A+
oA 7 RSttt = =72 100% PURS
e IS I s o=

2. 27} AH

T 2025te] EfhiAle] okl F=, pH 2 EC
2 245 A= Table 50 ERASITH di=rel E
o] WES NHSE ARg 28 48 v=7t o
He] 7R F9Th Nat o2 0|08 EFH1E]

FolRSE 24 JERET PURSY &4 YA= 37}
s BT NH, 0|22 fERse] F3lE0]
2 gl =902 12, 14, 184 APl =
ERA] @9t KF o2 oo EfRIEe] 2ot
ALE =4 Ytz M2 s} SR Qlx)
£ Bo| E8ETE =3ker PURSH Zolou} Het
O|EE TS AMeltella] @ehth Ca?t ol= M
ol Zo| FAYRE Bo| A7METE =ey
Na'9} KF o|23b= diEdoe = Foloje] EgH&]
=& A FellA] @ttt Cre Folo)e] EghlE]
555 =3ha, A A TellAe AEEA 23t
h NO,” 9]0 Zee Edo] A 25351
AT PO S04 Rolofd EfHEC| T2
Al =A YRt

pH= ZeR|EE EH 1683 7 A FellA
6353} 629= 71 =4 JERLT, TEC = 100%
PURS AH&l2} SAUAE 85k Ao =4
Yekdth E4o] AE 9 PURSY PW(pine wood-
chipsye E§5H AMel-rollA B4 Jekdtl Bc= o
Z74] B4 AEA 71 2907 ThE 02 Folof
o] EfHE0] T2 AelrelA A4 Jvehda A

- 169 -



B ded

e AT

Table 5. Chernical properties of mixtures of particles of used roclowool slabs (PURS), chestnut woodchips (CW), pine wood-

chips (PW), coir, peatmoszs and perlite uged in experiment 2,

) Clation (rng L) Anion (rg L™ 1:5 (wiv) extract
Medium
no. Na*t  NH, K* Mg*  Ca? Cl- NOg~ PO 804 pH ms?fm_l)
1 47.1 39 125.0 6.0 6.4 1289 566 33.0 673 545 827.3
2 38 07 2.6 1.3 6.0 1.5 6.6 1.9 11.1 607 231
El 4.4 32 4.5 31 6.6 14 0.0 7.6 10.5 560 97.7
4 5.7 1.0 6.3 30 6.1 1.6 0.0 7.3 1.2 555 026
5 114 03 &7 09 07 428 23 17.0 260 577 330.0
& 74 73 34 13 1.6 16 12 5.6 14.2 558 103.7
7 4.9 0.9 14 1.2 4.7 2.5 2.2 1.8 &1 629 73,2
3 3.3 12 5.9 3.0 6.1 1.8 0.0 5.7 2.2 6,07 96,9
9 2.2 19 5587 1.9 28 349 0.0 156 21.0 &.06 2783
10 5.7 57 6.3 2.2 33 56 0.1 5.0 12.5 583 111.3
11 5.3 2.1 32 2.1 4.9 1.9 0.2 57 7.7 593 938
12 101 0.0 543 1.1 1.3 328 0.0 13.5 222 £.03 2387
13 6.6 19 4.5 1.2 1.6 34 0.0 4.9 6.7 574 20.5
14 6.4 0.0 32 1.7 8 2.1 0.0 4.5 2.2 599 29,3
15 12.2 58 441 1.0 a0 362 1.5 116 277 558 2827
18 10.0 0.3 203 05 0.5 183 0.9 10.8 11.5 635 189.0
17 2.0 5.5 24 02 1.0 28 3.0 5.1 11.8 565 4.6
18 7.3 0.0 4.5 14 2.7 4.0 0.1 4.9 4.5 580 80,9
19 10.2 0.9 338 1.3 1.9 214 0.3 11.5 153 591 198.7
20 9.0 26 32 07 0.9 39 0.2 4.4 51 580 79.0
L3D% s 2.8 08 104 05 0.9 T4 1.5 1.8 55 012 334

“Least significant difference at P=0.03.
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Table 6. Growth of "Noldlowang” pepper plug ssedlings in mixtures with varlous ratios of particles of used roclowoal glabs
(PURS), chestmut woodchips (CW), pine woodchips (PW), coir, peatmoss and perlite in experiment 2.

T Plantheight Fresh wt. (g) Total fresh Stem diameter No. of
reatment
(om) Shoot Root wt. (g) (omy) leaves
1 166 083 0.40 1.23 0.21 6.9
2 209 1.03 0.51 1.55 0.21 77
3 121 048 023 076 0.17 64
4 13.7 055 028 0.84 0.17 63
5 186 096 0.36 132 0.21 7.1
& 223 1.21 0.58 1.80 0.21 8.6
7 173 075 0.44 119 0.20 7.1
g 128 049 027 075 0.16 6.2
9 14.9 066 0.30 0.96 0.17 6.5
10 143 062 0.30 0.92 0.20 6.6
11 11.0 040 0,23 063 018 6.0
12 16.5 079 0.27 1.06 0.17 74
13 16.2 068 0.40 1.08 0.12 6.6
14 154 085 0.36 1.00 0.20 6.8
15 220 1.10 0.52 1.62 0.22 77
16 185 095 0.40 1.35 0.22 72
17 203 1.00 0.51 1.51 0.22 7.8
18 10.5 038 0.23 0.67 0.16 5.7
19 14.0 059 0.30 0.89 0.18 6.6
20 14.2 056 0.35 0.91 018 6.3
LED%s 0.6 002 0.01 0.03 0.01 02

£ Least significant difference at P=0.03.

Table 7. Growth of ‘Nolklowang® pepper plug seedlings in mixtures with various ratios of particles of uzed roclowool slabs
(PURS), chestmut woodchips (W), pine woodchips (PW), coir, peatmoss and perlite in experiment 2.

Dy w, Total T/R. Dy rmatter Longest root
Trearent T dry . (9) ratio o) length (o)

1 1202 333 015 364 12.38 11.5
2 1482 499 0.20 321 12.93 10.2
3 664 218 0.02 312 11.73 11.2
4 2.6 234 .09 310 10,91 10.5
5 1023 264 0.14 458 1033 10.9
& 171.6 453 022 381 12.07 11.9
7 117.2 42 .4 0.16 282 1345 9.5
2 &4.2 215 0.02 309 11.50 10.6
9 FER 24 .6 0.10 303 10.25 11.8
10 268 243 011 372 12.08 10.8
11 596 216 Q.02 279 12.76 104
12 107.9 207 013 583 1242 104
13 023 31.2 012 3.03 11.50 11.5
14 242 355 012 239 12.04 0.4
15 144.0 40.0 012 375 11.38 11.0
16 1293 362 017 372 12.35 9.9
17 145.0 432 012 341 12.51 10.1
18 54.5 23.0 0.02 243 11.70 10.7
19 744 258 010 2.95 11.29 10.6
20 243 an4 011 281 12,63 10.6
LEDZ, o5 52 2.1 0.06 027 0.34 0.5

? Least significant difference at P=0.04,
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