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 (Phal. Sogo Yukidian) 

pH
5.00-6.12  (p<0.05) EC

7 0
2 667 mg L-1 (Peters 20 N-20 P2O5-20 K2O)

3 1
667 mg L-1 (Peters 20 N-20 P2O5-20 K2O)

(p<0.05)

100 300,000 3,500 2,800
 (Chang et al. 2006)

(sphagnum moss) 
 (Tung 1980)

1100
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 (Lin 1983; Batchelor 
1983; Tanaka et al. 1988; Wu et al. 1994; Wang et al. 1994, 1998 2002; Ichihashi 2002; Kohara et al.
2004)  (Batchelor 1983; Tanaka et al. 1988; Wang 
et al. 1994, 1998 2002; Ichihashi 2002; Kohara et al. 2004)
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Ichihashi 
(2002) 

 (Batchelor 1983; Tanaka et al. 1988; 
Wang et al. 1998; Kohara et al. 2004)

 (Mak & Yeh 2002)
3

 (1). small size bark 0.3-0.6 cm middle size 
bark 0.6-1.2 cm large size bark 1.2-1.6 cm

8 9 5 (2).  (artifical textile fiber) 2:1
(3).  (polyethenol) 2:1 (4). 

 (peat moss) 2:1 (5).  (sphagnum moss)
5.0-8.6 cm 10.8-13.7 cm

14.3-22.1 cm  (Phal. Sogo Yukidian) 510
4.5 cm 7.5 cm

pH EC (electrical conductivity) 

pH EC 10 g 3 150 mL
24 pH EC pH Suntex TS-1 pH-meter EC Suntex Sc-12 meter 

( Lo & Wang)
4.5 cm

4.5 cm  (a)
3 cm 40 mL

10  (forced-draft oven) 70 48
 (b) (b)-(a) 

10 3  (c)
(c)-(b)-(a) [(c)-(b)-(a)] / [(b)-(a)] 

25-30 20-25 1 2 5 7 9 14
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16 19 23  (g) (g)-(b)-(a) 
7.5 10.5 cm 7.5 10.5 cm

6 7.5 cm 220 420 mL 4.5 cm

510

13 1 4.5 cm
7.5 10.5 cm

17 1 30
 (CRD)  (Duncan’s multiple range test) 

2006 6 10 2006 6
11 19-32 25-30 18-25

Peters 20 N-20 P2O5-20 K2O total Mg 0.05%; total Ca 0%

1.
Table 1. The experiment design for various growth media with various fertigation frequency and nutrition solution 
concentration (Peters 20 N-20 P2O5-20 K2O) for Phalaenopsis cultivation 

Medium yFertigation frequency/ 
Conc. of nutrient solution
(time week-1/mg L-1)

Nutrient application 
index per week z

(time mg L-1) 4.5 cm-diameter-pot 7.5 cm-diameter-pot  10.5 cm-diameter-pot 

0.5/667 333 Sphagnum moss Sphagnum moss  Sphagnum moss 
333 SB MB  LB 
333 SB+artifical textile fiber MB+artifical textile fiber  LB+artifical textile fiber
333 SB+polyethenol MB+polyethenol  LB+polyethenol 
333 SB+peat moss MB+peat moss  LB+peat moss 

      

1/667 667 SB MB  LB 
667 SB+artifical textile fiber MB+artifical textile fiber  LB+artifical textile fiber
667 SB+polyethenol MB+polyethenol  LB+polyethenol 
667 SB+peat moss MB+peat moss  LB+peat moss 

      

2/333 667 SB MB  LB 
667 SB+artifical textile fiber MB+artifical textile fiber  LB+artifical textile fiber
667 SB+polyethenol MB+polyethenol  LB+polyethenol 
667 SB+peat moss MB+peat moss  LB+peat moss 

      

3/222 667 SB MB  LB 
667 SB+artifical textile fiber MB+artifical textile fiber  LB+artifical textile fiber
667 SB+polyethenol MB+polyethenol  LB+polyethenol 
667 SB+peat moss MB+peat moss LB+peat moss 

   

z Applying nutrient index per week = fertigation frequency (time per week) × concentration of nutrient solution.  
y SB: small size bark (particle size = 0.3-0.6 cm in diam.); MB: middle size bark (particle size = 0.6-1.2 cm in diam.); 

LB: large size bark (particle size = 1.2-1.6 cm in diam.). 



 56  3 240

(Scotts company, Marysville, Ohio, USA) 667 333 222 mg L-1

2 1 1 2 3 1
2 1 667 mg L-1

 (applying nutrient index per week)
× × 3

= ×
2 1

2006 10 2006 11
2007 2

2

= k× ×  k
0.829 <10 cm 0.846 10-20 cm 0.872 20-35 cm

 ( Stickler et al. 1961; Francis et al. 1969; Lin & Lee 1988 )

pH 13 pH 4.57 12
pH 5.00-6.12 pH

 (p<0.05) 2
2  (Chang et al. 2006)

pH 5.87-6.12 EC
EC

EC 2
 (water holding capacity) 

2
17.1-19.6 g  (0.2-1.4 g)

 (0.7-1.4 g)  (0.2-0.4 g) 
2 4.5 7.5 10.5 cm 3

4.5 cm
55.9 g 31.1-38.2 g

17.5 g 2 7.5 cm 88.3 g
45.0-65.2 g 18.4 g 2

10.5 cm 241.8 g 125.7-143.1 g
40.2 g 2
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2.

Table 2. The physical and chemical properties of different growth media 

Maximum water holding capacity 
Pot size (cm in diam.) 

pH x
EC z

(mS cm-1) g (g dry wt.)-1 g pot-1

4.5 cm     
SB y 5.00 bcx 0.17 bc 0.4 c  17.5 c  
SB+artifical textile fiber 5.95 a  0.12 bc 1.3 b 32.3 b 
SB+polyethenol 5.24 bc 0.15 bc 1.2 b 31.1 b  
SB+peat moss 5.21 bc 0.38 a  1.2 b 38.2 b  
Sphagnum moss  4.57 c  0.23 ab 19.6 a  55.9 a  

7.5 cm     
MB 5.27 bc 0.07 c 0.3 c  18.4 c  
MB+artifical textile fiber 6.12 a  0.06 c  1.1 b 45.0 b 
MB+polyethenol 5.37 bc 0.09 c  1.2 b 45.4 b  
MB+peat moss 5.41 bc 0.33 a  1.2 b 65.2 b  
Sphagnum moss 4.57 c  0.23 ab 18.7 a  88.3 a  

10.5 cm     
LB 5.30 bc 0.07 c  0.2 c  40.2 c  
LB+artifical textile fiber 5.87 ab 0.07 c  1.4 b 154.0 b 
LB+polyethenol 5.56 bc 0.09 c  0.9 b  125.7 b 
LB+peat moss 5.33 bc 0.39 a  0.7 bc 143.1 b 
Sphagnum moss 4.57 c  0.23 ab 17.1 a  241.8 a  

z pH and EC:media/R.O. water = 10 g d.w./150 mL. 
y SB:small size bark (particle size = 0.3-0.6 cm in diam.); MB:middle size bark (particle size = 0.6-1.2 cm in diam.); 

LB:large size bark (particle size = 1.2-1.6 cm in diam.). 
x Means in the same columns for different pot treatments followed by the same letters are not significant difference at 

p<0.05 according to Duncan’s multiple range test. 

4.5 7.5 10.5 cm
3 7

0 1 7

 (Phal. Sogo Yukidian) 0.5 667 mg L-1

5 6
2 3 4
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1. A. 4.5 cm B. 7.5 cm C. 10.5 cm
SB MB LB

Fig. 1. The water holding potential of different growth media in pots with different size. A. 4.5 cm in diam., B. 7.5 cm 
in diam. and C. 10.5 cm in diam. (SB:particle size = 0.3-0.6 cm in diam., MB: particle size = 0.6-1.2 cm in diam., 
LB:particle size = 1.2-1.6 cm in diam.) 
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2.  (Peters 20 N-20 P2O5-20 K2O)
A. 5 B. 5

Fig. 2. Effect of growth media, fertigation frequency and nutrient solution (Peters 20 N-20 P2O5-20 K2O)
concentration on young seedling growth of Phal. Sogo Yukidian in 4.5 cm-diam pots for 5 months. (Means in the 
same figure followed by the same letters are not significant difference at p<0.05 according to Duncan’s multiple 
range tests) 



 56  3 244

3.  (Peters 20 N-20 P2O5-20 K2O)
A. 5 B. 5

Fig. 3. Effect of growth media, fertigation frequency and nutrient solution (Peters 20 N-20 P2O5-20 K2O)
concentration on middle seedling growth of Phal. Sogo Yukidian in 7.5 cm-diam pots for 5 months. (Means in the 
same figure followed by the same letters are not significant difference at p<0.05 according to Duncan’s multiple 
range tests) 
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4.  (Peters 20 N-20 P2O5-20 K2O)
A. 6 B. 6

Fig. 4. Effect of growth media, fertigation frequency and nutrient solution (Peters 20 N-20 P2O5-20 K2O)
concentration on large seedling growth of Phal. Sogo Yukidian in 10.5 cm-diam pots for 6 months. (Means in the 
same figure followed by the same letters are not significant difference at p<0.05 according to Duncan’s multiple 
range tests) 
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5.  (Peters 20 N-20 P2O5-20 K2O) 6
A. = 2 1 /667 mg L-1 B. =

1 /667 mg L-1 C. = 2 /333 mg L-1 D. =
3 /222 mg L-1

Fig. 5. The growth performance of seedlings of Phal. Sogo Yukidian in 10.5-cm-pot (leaf span 14.3-20.1 cm) under 
various growth media with different fertigation frequency and nutrient solution (Peters 20 N-20 P2O5-20 K2O) 
concentrations for 6 months. A. Sphagnum moss (1 time per 2 weeks with 667 mg L-1), B. Large size bark (1 time per 
week with 667 mg L-1), C. Large size bark (2 times per week with 333 mg L-1) and D. Large size bark (3 times per 
week with 222 mg L-1).

3

1/667 (time week-1/mg L-1)
2/333 2/333 

(time week-1/mg L-1) / 2/333 (time week-1/mg L-1)
/  3/222 (time week-1/mg L-1)

2 / 1/667 (time week-1/mg L-1)

2
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3.  (Peters 20 N-20 P2O5-20 K2O)

Table 3. Effect of various growth media with various fertigation frequency and concentration of nutrient solution 

(Peters N-P2O5-K2O = 20-20-20) on the growing and flowering performance of Phal. Sogo Yukidian in 

10.5 cm-diameter-pot seedling stage (leaf span 14.3-22.1 cm) after growth for 6 months 

Irrigation frequency  
(timeweek-1) / conc.  
of nutrient solution (mg L-1)

Mediumz Leaf span
(cm) 

Stalk 
No.

Stalk 
length
(cm) 

Stalk 
diameter

(mm)

Flowering 
(%)

Flower no. 

Flower max.
diameter 

(cm) 

0.5/677 Sphagnum moss 37.3 a 1.0 a 95.8 a 6.5 ab 100 a 12.5 a 12.4 a 
LB 29.7 c 1.0 a 80.6 d 6.5 ab 75 b 8.5 c 10.6 b 
LB+Artifical textile fiber 32.0 bc 1.0 a 82.5 cd 7.0 a 100 a 10.8 b 12.5 a 
LB+Polyethenol 30.3 bc 1.0 a 88.1 bc 6.4 ab 100 a 9.8 bc 12.1 a 
LB+Peat moss 30.0 bc 1.0 a 87.8 bc 6.1 bc 100 a 9.8 bc 12.1 a 

1/677 LB 33.3 b 1.0 a 88.6 bc 6.4 ab 100 a 9.9 bc 11.7 a 
LB+Artifical textile fiber 36.9 a 1.0 a 94.7 a 6.7 ab 100 a 10.3 bc 12.0 a 
LB+Polyethenol 34.7 ab 1.0 a 92.3 ab 6.5 ab 100 a 11.0 b 11.9 a 
LB+Peat moss 38.1 a 1.0 a 96.5 a 6.7 ab 100 a 12.6 ab 12.4 a 

1/333 LB 31.0 bc 1.0 a 83.0 cd 6.4 ab 88 b 9.8 bc 11.4 a 
LB+Artifical textile fiber 31.3 bc 1.0 a 89.1 bc 6.8 ab 100 a 10.3 bc 11.5 a 
LB+Polyethenol 33.6 b 1.0 a 87.1 bc 6.8 ab 100 a 11.5 ab 11.1 a 
LB+Peat moss 33.0 bc 1.0 a 90.1 ab 6.6 ab 100 a 12.8 a 12.0 a 

1/222 LB 28.9 c 1.0 a 76.3 d 5.7 c 50 c 8.3 c 11.3 a 
LB+Artifical textile fiber 32.5 bc 1.0 a 88.6 bc 6.1 bc 60 c 10.0 bc 10.9 a 
LB+Polyethenol 32.1 bc 1.0 a 85.7 bcd 6.1 bc 75 b 9.8 bc 11.2 a 
LB+Peat moss 
LB+Peat moss 

32.9 bc 
32.9 bc 

1.0 a
1.0 a

91.6 ab
91.6 ab

6.9 a
6.9 a

100 a 
100 a 

9.8 bc 
9.8 bc 

10.8 b 
10.8 b 

       

z LB: large size bark (particle size=1.2-1.6 cm in diam.).  
y Means in the same columns for different pot treatments followed by the same letters are not significant difference at 

p<0.05 according to Duncan’s multiple range test. 

1/667 (time week-1/mg L-1)
2/333 (time week-1/mg L-1) / 2/333 (time week-1/mg L-1)

3/222 (time week-1/mg L-1)
3 / 1/667 (time week-1/mg L-1)

3
1/667 (time week-1/mg L-1)

2/333 (time week-1/mg L-1) / 2/333 (time week-1/mg L-1)
3/222 (time week-1/mg L-1)

4 / 1/667 (time week-1/mg L-1)

0.5/667 (time week-1/mg L-1) 4
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1/667 2/333 3/222 (time week-1/mg L-1)
2

1/667 (time week-1/mg L-1)
2/333 (time week-1/mg L-1)

2/333 (time week-1/mg L-1)
3 2/333 (time week-1/mg L-1)

3/222 (time week-1/mg L-1)
3/222 (time week-1/mg L-1) 3

1/667 (time week-1/mg L-1)

3 1/667 (time week-1/mg L-1)
2/333 (time week-1/mg L-1)

2/333 (time week-1/mg L-1)
4 2/333 (time week-1/mg L-1)

3/222 (time week-1/mg L-1)
3/222 (time week-1/mg L-1) 4

1/667 (time week-1/mg L-1)
2/333 (time week-1/mg L-1)

0.5/667 (time week-1/mg L-1)
4

12 pH 5.00-6.12 2
pH  (5.5-6.5) (Gordon 1990) pH  (4.57)

2 pH  (Chang 1987)

EC EC
EC EC

2
2 Wang (1998) 

(0.05, 0.40, 0.75, 1.10, 1.40 ds/m) EC
2 EC
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 (water holding capacity) 
Wu et al. (1994) 5

5

 (Chang et 
al. 2006) 2

1
0.5/667 (time week-1/mg L-1)

2 3 4
2 1

2 1
1 2 3 4

 (Mak & Yeh 2002)

1/667 (time week-1/mg L-1) 0.5 1
 (667 mg L-1) 2 3 4

Michaelis- Menten
 (Barber 1995; Silberbush & Lieth 2004)

Michaelis-Menten Km  (Silberbush & Lieth 2004)

2 3 4

1

1/667 (time week-1/mg L-1)

1
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Evaluation of Bark as a Growth Medium for Cultivation of 
Phalaenopsis orchids1

Keng-Heng Chang2,3, Long-Ho Tsai2, Rung-Yi Wu2, Ting-En Dai2

and Ting-Fang Hsieh2

Abstract
Chang K. H., L. H. Tsai, R. Y. Wu, T. E. Dai, and T. F. Hsieh. 2007. Evaluation of bark as a growth 
medium for cultivation of Phalaenopsis orchids. J. Taiwan Agric. Res. 56:237-252. 

In order to evaluate the possibility of using the commercial bark imported from New Zealand for 
cultivation of Phalaenopsis seedlings, the physical and chemical properties of bark were investigated.  
Orchid (Phal. Sogo Yukidian) seedling growth under different combinations of culture media, fertilization 
frequency and nutrient solution concentrations also were tested in the screen house.  The results showed 
that the pH value of the bark ranging from 5.0 to 6.12 was not significantly different from that of 
sphagnum moss.  However the electric conductivity (EC) and water holding capacity of the bark was 
lower than those of sphagnum moss.  The growth performance of Phalaenopsis seedlings in bark and 
various mixed media was inferior to those in sphagnum moss when commercial fertilization frequency 
and concentration of nutrient solution (1 time per 2 weeks with 667 mg L-1) were applied.  When bark 
and various mixed media for growth of Phalaenopsis were tested with various fertilization frequency and 
concentrations of nutrient solution (1 time per week with 667 mg L-1, two times per week with 333 mg L-1

and 3 times per week with 222 mg L-1), it was found that the growth performance of plants with 1 time 
per week with 667 mg L-1 fertilization was superior to others.  Under this fertilization condition, the 
growth performance of plants grown in bark with various media was not significantly different from that 
of sphagnum moss with commercial fertilization frequency and concentration of nutrient solution (1 time 
per 2 weeks with 667 mg L-1). 

Key words: Bark, Sphagnum moss, Phalaenopsis, Fertigationfrequency, Nutrient solution 
concentration. 
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