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The objective of this research was to improve moisture retention capacity of pine bark. To achieve this, barks
were ground with Wiley mill or hammer mill and were blended with recycled rockwool. Then, changes of soil
physical properties were determined. The percentage of particles larger than 56 mm was 865% in raw
materials. The percentage of particles larger than 1 mm decreased and those of particles smaller than 1 mm
increased by grinding with Wiley mill or hammer mill. Grinding with Wiley mill showed better effect than those
of hammer mill in decreasing patticle size distribution. Grinding resutted in decreased total porosity (TP) and
air space (AS) and increased container capacity (CC) and residual water cortent (RW), indicating improved
moisture retertion capacity. The material ground with Wiley mill, then blended with 50% recycled rockwool had
81.1%, 67.7%, 135% and 235 ml in TP, CC, AS and RW, respectively. These results indicated that moisture
retention capacity was improved by blending with recycled rockwool, but aeration of root media was much
better than those of peat+vermiculite (1:1, v/v), which is commonly used in commercial production.
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(Nelson, 1991),

(Prasad and Maher, 1993; Bilderback
and Fonteno, 1993).
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Table 1 Characteristics in soil physical propetties of
pine bark obtained from imported log.

TP GC AS BD P RW

Tremets MY o 99 @9 @ont) @ari) ()

Pet +Va. 204 BB 6791567 0D 077 2HBPD

Bark 121 8B 5HHAB 00D 12 DB

Abbreviation: ‘“MW: Mass wetness, TP: Tota porosity,
CC: Contaner capacity, AS: Air space, BD: Bulk
density, PD: Particle density, RW: Residua water.

Wiley mill
hammer mill
Table 2 3
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1 mm 98.1% Table 3. Particle size distribution (%0) of pine barks
, Wiley mill 1 affected by grinding times with hammer mill.
1 mm 76.9%, 2 : : ——
65.0%, 3 56.2% P_artuje size Raw Grinding times
distribution  meterids 1 2 3
1 mm >56mm 85 5254 158 1145
19% 1 56-4mm 603 746 1322 1340
23.1%, 2 34.9% 4-28mm 2170 249 1426 150
3 438%  Wily mill 28-20mm 143 776 1298 1387

20-14mm 091 4% 1110 1141
14-10mm 052 220 838 866

> 10 mm 98.10 9701 779 74X
Table 2. Patticle size distribution (%) of pine barks

affected by grinding times with Wiley mil. 10-0.71mm 0.6 111 65 689
710-300u m 0.23 060 502 521

Patide sze  Raw Grinding times 500-3%6um 021 035 401 418
deribtion meteids 1 5 g FHXUm 024 0B 3B 3D

2X0-18um 02 055 1% 217
180-106um 033 020 189 1%
<1060 m 039 033 164 20

>5.6mm 8651 976 001 004
56-4mm 603 98 2% 019
4-28mm 270 72 B2 15 < 10 mm 19 29 242 571

28-20mm 143 177 1862 1441

20-14mm 091 138 1739 267
14-100m 052 95 125 17.12

Table 4 .
> 10 mm %81 768 602 5618 v Vi) 8;37222
(T ablel). Wiley
10-0.71mm 028 647 887 1156 mill 1, 2 3 7082, 70.39
710-300u m 0.23 443 6.33 791 66.85%
50-3%Bum 021 32 5B 54 Hammer mill
320U m 024 265 439 450
250-180u m 02 1909 328 336 Wiley mill
180- 106u m 033 208 351 400 ) (Table 2 3)
<106u m 039 241 357 706 Wiley mill
< 10 mm 180 2311 3#A98 4382 . Verdonck
Penninck (1986)
Table 3 hammer mill
10 mm 1
9701%, 2 75.8% 3 ’
743% 10 (container capacity)
mm 1, 2 3
299%, 24.2%, 251% Wiley * 1%
mill 1 mm (Table 1), Wiley mill 3

56.6%, hammer mill 3
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Table 4. Hfect of grinding method and times on changes of soil physical propetties of pine barks.

) TP cC AS BD PD RW
Tresments MW %) % @)  @om)  (gom) (m)
W 1 147 7082 4188 284 0.27 096 1455
W 2 129 7037 5335 1702 0.28 095 1854
W 3 147 66.85 5658 10.28 031 093 196.6
LSD a =005 --- 205 187 2.36 0.02 0.06 650
H1 131 7773 4089 3683 0.23 105 142.1
H 2 109 7235 4349 28.86 027 097 1511
H 3 101 7035 4428 26.06 0.29 096 1539
LSD a =005 --- 515 433 248 006 007 150

Abbreviation: *‘MW: Mass wetness, TP: Totd porosity, CC: Container capacity, AS: Air space, BD: Bulk density, PD:
Particle density, RW: Residual water *W: Wiley mill, H: Hammer mill *Mean seperation by Duncan's multiple range

test, 5%.

44.3% Table 5 .
Wiley mill hammer mill 2
. (air space) Wiley
mill 26.17% . Wiley mill
hammer mill
(particle
density) (bulk
density) , Verdonck 50% Wiley
Penninck (1986), Prasad Maher(1993) mill 67.7%, hammer mill
61.5% +

Table 5. Hfect of grinding method and blending ratio with recycled rockwool on changes of soil physical
properties of pine barks.

) TP CcC AS BD PD RW
Trestment MW %) %) @  @om) (o) (m)
Grind materids 121 7037 5.8 1702 0.28 095 18540
W 10% 196 78.26 6116 17.10 0.23 108 21253
W 30% 227 79.10 63.77 1533 0.25 1.19 22159
W 50% 2.10 8105 67.69 13.36 0.26 138 23522
LSD a =005 --- 205 197 152 102 008 6.79
H 10% 121 7235 4349 28.86 0.35 097 15110
H 30% 127 7408 55.33 18.75 033 124 192.28
H 50% 192 7568 6150 14.18 0.32 142 21371
LSD a =005 --- 168 154 149 0.02 007 537

Abbreviation: “MW: Mass wetness, TP: Total porosity, CC: Container capecity, AS: Air space, BD: Bulk density, PD:
Particle density, RW: Residual water W: Wiley mill, H: Hammer mill *Mean seperation by Duncan's multiple range
test, 5%.
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(Nelson,
1991; Verdonck and Pennick, 1986).
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+ 020 ¢
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