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Medium Composition Including Particles of Used Rockwool and Wood Affects
Growth of Plug Seedlings of Petunia ‘Romeo’
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ABSTRACT This study was conducted in an effort to meet the need for domestic production of hydroponic media
and for medium development using recycled hydroponic rockwool slabs. Two experiments were conducted to evaluate
the growth of plug seedlings of petunia ‘Romeo’ in various mixtures including particles of used rockwool slabs
(rockwool particles) and wood chips. In the first experiment, seedlings were grown in plugs filled with mixtures of
steam- sterilized rockwool particles and chestnut wood chips, which had been weathered for six months and screened
through either 2.8 mm or 5.6 mm sieve, at the mixing ratio of 100:0, 75:25, 50:50, 25:75, or 0:100 (v/v). In the
second experiment, seedlings were grown in plugs filled with twenty different mixtures of steam-sterilized particles of
used hydroponic rockwool slabs with 4 mm chestnut or pine wood chips, coir, peatmoss, or perlite. In the first
experiment seedling growth was not affected by particle size of chestnut wood chips, was superior in the control
(commercial plug medium) and in 100% rockwool particles, but was suppressed as mixing ratio of chestnut wood
chips increased. In the second experiment, leaf length, and shoot fresh and dry weights were the greatest in rockwool
particlestpeatmoss+coir treatment, followed by rockwool particles+peatmoss treatment. Leaf length was suppressed as
ratio of wood chips increased, especially of chestnut wood chips. Root development was the greatest in rockwool
particlest+peatmoss+perlite treatment, followed by the control, and rockwool particles+peatmoss+coir treatment. The
growth was suppressed as the mixing ratio of rockwool particles, peatmoss, or coir decreased.

Additional key words. medium component, mixing ratio, rockwool slab, wood chips
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Table 1. The chemicals and their concentrations used in the nutrient solution for the culture of plug seedlings.
Formula g -1ooL" Formula g -1ooL"
Ca(NOs); - 4H,0 70.8 FeEDTA 0.400
MgSO;, - 7TH.O 24.6 H3BO3 0.124
KNO3 30.3 CuSO; - 5H,0 0.012
NH4NO3 16.0 MnSO; - 4H,0 0.220
KH2PO4 27.2 H>M00O, 0.008
ZnS0O; * 7H0 0.115
Table 2. Medium formulations used in experiment 2.
i 1 0,
Medium . Components and mixing ratio (%, v/v)
no. Particles of Chestnut wood Pine wood chips Coir Peat moss Perlite
used rockwool chips
1 Control (commercia plug medium)
2 100 0 0 0 0 0
3 50 50 0 0 0 0
4 50 0 50 0 0 0
5 50 0 0 50 0 0
6 50 0 0 0 50 0
7 50 0 0 0 0 50
8 33 33 33 0 0 0
9 33 33 0 33 0 0
10 33 33 0 0 33 0
11 33 33 0 0 0 33
12 33 0 33 33 0 0
13 33 0 33 0 33 0
14 33 0 33 0 0 33
15 33 0 0 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
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Table 3. pH and EC of root media with various mixing ratios of used rockwool particles and chestnut wood chips in experiment 1.

pH EC (1S -cm”)

Particle size 2.8mm 5.6mm 2.8mm 5.6mm
100:0 7.05 7.05 132.0 132.0
Mixing ratio (%, v/v, Rock- 75:25 6.71 6.34 79.0 103.0
wool  particles chestnut 50:50 6.09 6.10 80.0 914
wood chips) 25:75 5.78 6.07 67.2 61.2
0:100 441 4.38 55.4 48.9

Control (Plug medium) 5.52 720

Table 4. The effect of root media on growth of petunia seedlings ‘Romeo’ measured at 43 days after sowing in experiment 1.

Shoot Leaf Root Total
Treatment Fresh wt. Dry wt. Count Length fresh wt. fresh wt.
(mg) (mg) (cm) (mg) (mg)
Particle size
2.8mm 283.7 227 4.7 134 124.8 408.5
5.6mm 329.5 26.9 52 152 162.6 492.1
LSDo.os 68.4 5.0 0.5 0.21 49.9 78.5
Mixing ratio (%, v/v, rockwool particles:chestnut wood chips)
Control 1048.8 81.2 82 293 492.0 1540.8
100:0 577.3 46.5 7.9 223 262.5 839.8
75:25 76.6 7.6 4.0 1.02 374 114.0
50:50 69.9 6.6 41 124 347 104.6
25:75 54.1 5.7 3.8 0.88 324 86.5
0:100 130 0.9 18 0.32 33 16.3
LSDo.os 1184 8.7 0.9 0.37 86.4 136.0
Particle size (A) NS NS NS NS NS *
Mixing ratio (B) *% *% *k *% *% *%
AxB NS NS NS NS * *
NS ™ Nonsignificant or significant at P=0.05 or 0.01, respectively.
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Table 5. Chemica properties of mixtures of particles of used rockwool, chestnut wood chips, pine wood chips, coir, peatmoss,

and perlite used in experiment 2.

Medium Cation (ppm) Anion (ppm) 1:5 extract
no. Na* NH," K' Mg®  Ca* NOs PO SO/ pH EC (uS -cm™)
1 47.1 3.9 125.0 6.0 6.4 128.9 56.5 33.0 67.2 5.45 827.3
2 3.8 0.7 26 13 6.0 15 6.6 19 111 6.07 88.1
3 44 32 45 31 6.6 14 0.0 7.6 105 5.60 97.7
4 5.7 10 6.3 3.0 6.1 16 0.0 7.3 113 5.55 98.6
5 114 0.3 67.1 0.9 0.7 48.8 23 17.0 26.0 5.77 330.0
6 74 7.3 34 13 16 3.6 18 5.6 14.2 5.58 103.7
7 49 0.9 14 12 47 25 22 18 6.1 6.29 78.2
8 33 12 5.9 3.0 6.1 18 0.0 5.7 8.2 6.07 96.9
9 8.8 19 55.7 19 238 34.9 0.0 15.6 210 6.06 278.3
10 5.7 5.7 6.3 22 33 5.6 0.1 5.0 125 5.83 111.3
11 53 21 32 21 49 19 0.2 5.7 7.7 5.93 93.8
12 10.1 0.0 54.3 11 13 328 0.0 135 222 6.03 238.7
13 6.6 3.9 45 12 16 34 0.0 49 6.7 5.74 89.5
14 6.4 0.0 32 17 38 21 0.0 45 8.2 5.99 89.3
15 12.2 5.8 44.1 10 9.0 36.2 15 116 277 5.58 282.7
16 10.0 0.3 29.3 0.5 0.5 183 0.9 10.8 115 6.35 189.0
17 8.0 55 24 0.8 10 28 3.0 5.1 118 5.65 94.6
18 7.3 0.0 45 14 2.7 4.0 0.1 49 45 5.80 80.9
19 10.2 0.9 33.8 13 19 214 0.3 115 153 5.91 198.7
20 9.0 26 32 0.7 0.9 39 0.2 44 51 5.80 79.0
L SDo.os 2.8 0.8 10.4 0.5 0.9 7.4 15 1.8 5.5 0.12 33.4

KOR. J. HORT. SCI. & TECHNOL. 18(1), FEBRUARY 2000



Table 6. Growth of petunia ‘Romeo’ in mixtures with various ratios of particles of used rockwool, chestnut wood chips, pine wood
chips, coir, peatmoss, and perlite measured at 43 days after sowing in experiment 2.

Treatment Leaf length

Shoot

no. (cm) Fresh wt. (mg) Dry wt. (mg) Rooting grade (1~5) No. of leaves
1 52 287 29.9 4.2 9.3
2 7.0 483 42.2 3.6 12.8
3 18 70 83 13 6.4
4 33 193 194 20 81
5 8.9 573 60.7 38 111
6 9.8 609 60.3 38 124
7 4.6 319 30.0 28 110
8 18 59 6.9 11 6.8
9 20 103 9.4 1.6 7.3
10 33 251 212 27 8.0
11 18 84 9.2 11 6.7
12 3.6 265 20.5 21 9.4
13 55 398 316 29 9.6
14 3.0 179 18.4 16 7.9
15 105 762 735 4.0 13.2
16 6.6 449 413 33 109
17 9.0 546 57.0 4.4 12.6
18 1.9 81 9.7 12 6.8
19 22 125 11.4 14 7.8
20 4.4 327 275 33 8.9
LSDogs 35 26 21 0.3 0.4
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