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Development of Root Media Containing Pine Bark for Cultivation
of Horticultural Crops
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Abstract: This research was conducted to develop root media containing ground and aged pine bark (GAPB) and ground and
raw pine bark (GRPB). After analysis of physico-chemical properties, the pine barks were blended with peat moss (PM) or
coir dust (CD) in various ratios to formulate 12 root media. Then, two out of 12 root media were chosen based on the physical
properties for further experiments. The pre-planting nutrient charge fertilizers (PNCF) were incorporated into two root media
and chemical properties were analysed again. The total porosity (TP), container capacity (CC), and air-filled porosity (AFP) of
GAPB were 78.7%. 39.4%, and 38.3%, respectively, while those of GRPB were 74.7%, 41.2%, and 33.4%, respectively. The percentage
of easily available water (EAW, from CC to 4.90 kPa tension) and buffering water (BW, 4.91-9.81 kPa tension) in GAPB were
12.7% and 8.5%, respectively, which were a little lower than the 13.5% and 8.8% in GRPB. The pH and EC were not different
significantly, but cation exchange capacity was different between the two pine barks (GAPB: pH 5.26, EC 0.61 dS-m’, CEC 15.7
meq-100 g'l; GRPB: pH 5.19, EC 0.32 ds-m”, CEC 9.32 meq-100 g'l). The concentrations of exchangeable cations in GAPB were
Ca 0.32, K 0.05, Mg 0.27 and 0.12 cmol+-kg'1, whereas those in GRPB were Ca 0.28, K 0.08, Mg 0.25 and 0.09 cmol+-kg".
The concentrations of PO4-P, NHs-N and NOs-N were 485.8, 0.62 and 0.91 mg-L'1 in GAPB and 578, 1.00 and 0.82 mg-L’1 in
GRPB, respectively, when those were analyzed in the solution of the saturated paste. The TP, CC and AFP in the two selected
media were 89.3 and 76.3, and 13.0% in PM+GAPB (8:2, v/v) and 88.2, 68.2 and 20.0% in CD+GRPB (8:2), respectively. The
pHs and ECs were 3.8 and 0.24 dS-m™ in PM+GAPB which were a little lower than 5.8 and 0.65 dS-m™ in CD+GRPB. However,
the pHs analysed before and after incorporation of PNCF in the two root media did not show large differences. This is because
the solubility of dolomitic lime is very low, and the pHit is expected to rise gradually when crops are cultivated in the root
media. The information obtained in this study should facilitate effective formulation of root media containing pine bark.
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Fig. 1. Particle size distribution of two kinds of pine bark
(GAPB, ground and aged pine bark; GRPB, ground and raw
pine bark).
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Fig. 2. The percentage of easily available water (EAW) and
buffering water (BW) in ground and aged pine bark (GAPB)
or ground and raw pine bark (GRPB).

Table 1. Soil physical properties of ground and aged pine bark
(GAPB) or ground and raw pine bark (GRPB).

Treatment TP (%) CC (%) AS (%) BD (g-cm”)
GAPB 78.7 394 383 0.15
GRPB 74.7 41.2 334 0.19
Signiﬁcant kekk kekk kekk kkk

“TP, total porosity; CC, container capacity; AS, air space; BD,
_bulk density.

Slgnlﬁcant at the p < 0.001 by t-test.
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Table 2. The pH, EC, CEC and nutrient contents of ground and aged pine bark (GAPB) and ground and raw pine bark (GRPB).

EC CEC NH-N  NO»N  PO,P K Ca Mg Na
Treatment pH -1 -1 Bl El

(dS:m™) (meq-100 g7) (mg-L™") (cmol+-kg™)
GAPB 5.26 0.61 15.70 091 0.62 486 0.05 0.32 0.27 0.12
GRPB 5.19 0.32 9.32 0.82 1.00 578 0.08 0.28 0.25 0.09
Signiﬁcant kekk kk kekk kekk NS * kk k3k kk kk

NS, * #* Hokk

Nonsignificant or significant at the p < 0.05, 0.01 or 0.001, respectively, by t-test.
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Table 3. Ash contents and cold water, hot water, and alkali extracts of ground and aged pine bark and ground and raw pine

bark.
. Ash contents Cold water extracts Hot water extracts Alkali extracts
Treatment
(%)
GAPB 7.7 13.0 14.0 19.5
GRPB 7.3 15.0 18.7 17.2
Signiﬁcant * Fkok *kk kkok

“GAPB, ground and aged pine bark; GRPB, ground and raw pine bark.

""Significant at the p < 0.05 or 0.001, respectively, by t-test.

Table 4. The physical properties of root media formulated with various ratio of peatmoss (PM), coir dust (CD), ground and
aged pine bark (GAPB), and ground and raw pine bark (GRPB).

Treatment TP (%) CC (%) AS (%) BD (g-cm™)
PM + GAPB (6:4) 84.5 cde’ 72.6 bc 12.0 de 0.13 abcd
PM + GAPB (7:3) 84.3 de 729 b 114 e 0.12 bed
PM + GAPB (8:2) 89.3 abc 763 a 13.0 de 0.13 abcd
CD + GAPB (6:4) 83.7 de 65.0 f 18.7 abc 0.15 a
CD + GAPB (7:3) 82.6 e 66.7 def 15.9 bed 0.15 a
CD + GAPB (8:2) 84.3 de 69.6 cd 14.7 cde 0.16 a
PM + GRPB (6:4) 91.1 ab 763 a 14.9 cde 0.12 bed
PM + GRPB (7:3) 87.2 bcde 68.6 de 18.6 abc 011 d
PM + GRPB (8:2) 93.0 a 734 a 14.6 cde 0.11 cd
CD + GRPB (6:4) 87.0 bcde 65.8 ef 212 a 0.12 bcd
CD + GRPB (7:3) 85.9 cde 67.9 def 18.0 abc 0.14 abc
CD + GRPB (8:2) 88.2 bcd 68.2 def 20.0 ab 0.13 abcd

“TP, total porosity; CC, container capacity; AS, air space; BD, bulk density.
YMean separation within columns by Duncan’s multiple range test, p < 0.05.
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Fig. 3. The percentage of easily available water (EAW) and
buffering water (BW) in peatmoss (PM) + ground and aged
pine bark (GAPB) and coir dust (CD) + ground and raw
pine bark (GRPB) root media.

pH7} 3.8-3.9 H{Z, EC= 0.244—0.284dS'm'10ﬂ EZ3HE Q]
t} ol= BT} 7RARA] S0 (Lee et al., 2001; Nelson,
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pH 5.8 183 EC 0.652dS'm" & ZA =t T 25 A8
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Table 5. The pH and EC of root media analysed just after
formulation with various ratios of peatmoss (PM), coir dust
(CD), ground and aged pine bark (GAPB), and ground and
aged pine bark (GRPB).

Treatment” pH EC (dS-m™)
PM + GAPB (6:4) 39 ¢ 0.28 g
PM + GAPB (7:3) 38 e 028 g
PM + GAPB (8:2) 38 f 0.24 h
CD + GAPB (6:4) 60 b 0.48 d
CD + GAPB (7:3) 6.1 a 0.40 f
CD + GAPB (8:2) 6.1 a 0.46 e
PM + GRPB (6:4) 39 e 028 g
PM + GRPB (7:3) 38 f 0.20 i
PM + GRPB (8:2) 38 f 0.20 i
CD + GRPB (6:4) 57 d 051 ¢
CD + GRPB (7:3) 5.9 c 0.59 b
CD + GRPB (8:2) 58 d 0.65 a

“PM, peatmoss; CD, coir dust; GAPB, ground and aged pine
bark; GRPB, ground and raw pine bark.

YMean separation within columns by Duncan’s multiple range
test, p < 0.05.
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Table 6. The pH and EC of peatmoss (PM) + ground and aged pine bark (GAPB) and coir dust (CD) + ground and raw pine
bark (GRPB) media analysed at the just after incorporation of pre-planting fertilizers.

. EC CEC NH4-N NOs-N PO,-P K Ca Mg Na
Treatment pH 1 -1 a1 El
(dS'm™) (meq-100 g7) (mg-L™) (cmol+-kg™)

PM+GAPB (8:2) 4.2 2.31 88.4" 49 46.7 606 313 19.5 4.5 31.3

CD+GRPB (8:2) 5.6 2.21 99.1 1.4 34.4 739 46.7 15.0 2.0 32.2

“PM, peatmoss; CD, coir dust; GAPB, ground and aged pine bark; GRPB, ground and raw pine bark.

NG % ik
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HE pHE stz 02 HIAZ|A|RE ALEA 3] = pH
£ W9 =fA WHIA7|AL 55 o] o] 7P mobxithal st
At} Nelson(2003) = G-AF3E Ha1E gt v Qlth E Lo
SHLE AT 78S EskelaL, Y] =9t
SA| AR 35H EAS A8 SR pHYF 2HA
A= A9 Lee et al.(2001)3} Nelson(2003)2] H 18
wefet of 2 FATF =R & AeR oStk
T3 PM + GAPB(8:2)7} CD + GRPB(8:2)0] H]3]| K 5
L7b k=, ol Fojo] TIAES K FHfo] mERAR
T} =2 Zo] Yelo] E¢irkal A Z13tKChoi et al., 2009).
PM + GAPB(8:2)2] Ca Y Mg %7} =& 7L 24 &
31 pHoJA| PM + GAPB(8:2)7} CD + GRPB(8:2)X.t}
3
P

4@ z

=
h

KX
=

3
AMdS Ela 7uE E3E TEAS|[CaMg(CO3)] 2
M + GAPB2)oll 4 BiSHEl Zlo] lglo] Hgirk

=

hl

70
Fo

o

¥ol
Y2tk

Eﬂ?ﬂl?—oﬂ Ao QMk> 7| Ca, Mg E+= Na®l A%
}01] £ 83l th(Hanan, 1998; Marschner, 1995). & £&
ol T3 FY AHE HIRE VM= Egsleols,

S

=

ol

0>~

" Nonsignificant or Significant at the p < 0.01 or 0.001 by t-test.

7H&3HE Ca B Mg o] wWolgle] wz} o] 53}t Adtsto
Ea3ly olalgko] 271522 PM + GAPB(8:2)0|A] QlAF
Fe7F WA AT dRit

oo dutE Qo oA FAMER f8EE
Hruel B, uE HERA Ee F0|0] HAES}
T AEES ] QE HHoR & AE 3513l
oh 2 Aol AdE AR B LolzE Afufol
Aokt Se4dS 7HAIH, HlE pHZF W2 Tlo] AAA|vt
- SIAE *@H & 284S ol ZHE Aol ARehes

aTm=

FollA FEET Yl 2 HaaST](GAPB)2} &
JH*A(GRPB)E- AT SRFEE ANsh] el = At
Fesiglet. ATEAS DA H8l £ FF Y
eﬂ sk dS B4R & Y ERAPM) B Folo] H&
E(CD)&} thefet vlgR 23tstylnt. &35 5 =d4dol
Agretrial st F TR AES pH % ECE 43 &
71815 E3tstal oA B #4519tk GAPB: 3=
B 78.7%, 8718523 39.4%, 71AFE 38.3%, 7HH]ZE 0.15g-cm”,
GRPBE T2E 74.7%, 47]8<25F 41.2%, 7|45 33.4%,
7h1% 0.19g-em® 2 ZAE Ik 47 0188 4= Q= S8
(EAW)T} £55BW) 2] H]-&2S GAPBE: 12.7% 9 8.5%,
GRPB+= 13.5% % 8.8%% ZH7} £ =|9ict. 3F5h4] B0
Al GAPB= pH 5.26, EC 0.61dS*m”, oFo]&w3-22HCEC)
0.32cmol kg, GRPB= pH 5.19, EC 0.32dS*m”, CEC 9.32
cmol-kg' & HAFGIT A|FAJoFol e T BAF A}
GAPBX:= Ca 0.32, K 0.05, Mg 0.27 % Na 0.12cmol kg,
GRPB+ Ca 0.28, K 0.08, Mg 0.25 % Na 0.09cmol-kg'li =2
At A 2 QAFIERES GAPBL: PO,-P 485.8, NOs-N

JPE
Y
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0.91, NH4-N 0.62mg-L", GRPBX= PO,-P 578, NOs-N 0.82,
NH4N 1.00mg-L'2 E4%9jch PM + GAPB(8:2, viv) &
FES FE, 87185 VIS ES 4471 89.3, 763 4
13.0%A A4 CD + GRPB(8:2)%= 7}z 8822, 682 4 20.0%%
ZA=9cE 23 & =43t pHe} EC= PM + GAPB+= 3.8
2 0.24dS'm” 2 CD + GRPB Z3M}E2] 58 U 0.65dS-m”
Hr} doptk 8y F S5 AR 7ME 29k & =4
gt pH= 7]8] 23t Ay} 2 xJol& Holx] ¢hok=d|, ol
pHE J541717] $J8l &3td 1EAF] 9] gajwr}t e
Aol Fa Rlojgtal st o)4de] A4tE B8l =
HE o] 83 TFIE e #

.
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