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Summary

In order to reduce excessive irrigation labor costs and select media
substituted for expensive sphagnum moss in growth of Phalaenopsis,
characteristics of media, changes of water absorption rate, growth and
flowering according to media composition Wwere investigated under
sub-irrigation system.

Phalaenopsis in the similar size and volume were transplanted into
individual or combined media with 1:1, 1:2 1:3 volume ratio of perlite,

scoria, bark, charcoal and sunshine on the basis of sphagnum moss.

Porosity, which had effect on air permeability of media and
characteristics of water absorption, was in the order of sphagnum moss >
bark > perlite = sunshine > scoria. Porosity of sphagnum moss had the
highest with the 93.4%. In the case of sphagnum moss combined to perlite
or scoria, the increase of perlite or scoria in media decreased air phase and
increased water phase, and in the case of the one combined to bark, there

was no significant difference between treatments.

In the water absorption rate, perlite and sphagnum moss 2 times had the
highest and bark had the lowest. The water absorption rate of treatment
of sphagnum with perlite or charcoal had high at initial and increased
with elapsed time, while the rate combined with scoria or bark was not

increased with elapsed time.

The leaf number, leaf length and plant height in all treatments was



slowly increased by April. It was rapidly increased in sphagnum moss,
while it was slowly increased at scoria since May. The leaf width was
slowly increased in sphagnum moss : bark 1, while it was not increased

in scoria.

The media combined sphagnum moss with perlite or charcoal and
sunshine 1 : charcoal 1 were showed a good growth, while individual
media of scoria and bark were showed a poor growth.

The length of flower stalk was long in media combined sphagnum moss
with perlite or charcoal and sunshine. The floret number was in the order
of sphagnum moss > sphagnum moss 1 : charcoal 1 > sphagnum moss
1 : perlite 2, and the more bark or scoria, the fewer floret number.

I think the good growth and flowering of Phalaenopsis in sphagnum

moss 1s due to high water absorption rate and air phase of media.
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Fig. 1-3. Status of covered vinyl, non

Fig. 1-2. Phalaenopsis growing on the
mat bed woven fibric, shade to the

sub irrigation.
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Table 1. Media composition for sub-irrigation

1 | sphagnum : perlite(1 : 1) | 2 | sphagnum : perlite(1 : 2) | 3 | sphagnum : perlite(1 : 3)

4 | sphagnum : scoria(l : 1) | 5| sphagnum : scoria(l :2) | 6 | sphagnum : scoria(l : 3)

7 | sphagnum : bark(1:1) | 8 | sphagnum : bark(1:2) | 9 | sphagnum : bark(l : 3)

sphagnum - 1 sphagnum
charcoal(1 : 1) charcoal(1 : 2)

13| perlite(fibric wicks) |14 bark(fibric wicks) 15 scroia(fibric wicks)

10 12 |sphagnum : charcoal(1 : 3)

16| perlite(sphagnum wicks) | 17| bark(sphagnum wicks) |18| scroia(sphagnum wicks)

19 sunshine 20 | sunshine : charcoal(1 : 1) | 21| sunshine : scoria(l : 1)

22| sunshine : bark(l1:1) |23 sphagnum 24 sphagnum(2 times)

25| sphagnum(4 times)

g composition rate were volume ; volume.



Fig. 1-4. Status inserted a wick in Fig. 1-5 Shape of lied sphagnum
the pot. in the bottom.
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Table 2. Physical characters of media.

Item Buk  Particle Porosity water  volumetric Air Lipid- Solid-

) . o content water o o Phase

Treatmen density density (%) (%) content(%6) Phase(%) Phase(%) %)
SP(1:D) 0.1208 1.22 90.10 70.11 28.35 61.75 28.35 9.90
SP(1:2) 0.1382 1.26 89.06 71.42 34.53 5453 3453 10.94
S:P(1:3) 0.1598 1.22 86.93 70.63 38.44 48.49 38.44 13.07
S:Se(1:1) 0.4543 2.87 84.18 40.99 31.56 59.23 31.56 9.21
S:Sc(1:2) 0.4503 341 86.79 36.45 25.83 58.35 25.83 15.82
S5:5c(1:3) 0.6567 2.30 71.48 2843 26.09 45.39 26.09 28.52
S:B(1:1) 0.1701 151 88.74 71.37 4241 46.33 4241 11.26
S:B(1:2) 0.1772 1.84 88.33 71.76 45.03 46.00 42.34 11.67
SB(1:3) 0.1514 1.23 87.65 73.68 42.39 45.26 42.39 12.35
S:Ch(1:1) 0.0998 1.99 94.99 71.76 25.36 69.63 25.36 5.01
S:Ch(1:2) 0.1549 0.95 83.69 73.88 43.83 39.86 43.83 16.31
S:Ch(1:3) 0.1486 1.14 86.97 76.66 48.82 3815 48.82 13.03
P(fw) 0.1535 0.85 81.85 69.27 34.60 47.24 34.60 18.15
Sc(fw) 0.7363 2.67 72.42 18:40 16.60 55.82 16.60 27.58
B(fw) 0.2525 1 85 83.70 54.64 30.42 63.28 20.42 16.30
P(sw) 0.1685 0.80 78.81 69.81 3897 39.84 3897 21.19
Sc(sw) 0.7801 3.73 79.06 23.98 24.61 54.45 24.61 20.94
B(sw) 0.2233 2.10 89.39 42.24 16.33 73.06 16.33 10.61
Sun 0.1061 0.55 80.74 83.45 53.48 27.26 53.48 19.26
Sun:Ch(1:1) 0.1839 0.85 78.32 73.00 49.71 28.62 49.71 21.68
Sun:Sc(1:1) 05083 2.87 82.29 31.40 23.27 59.02 23.27 17.71
Sun:B(1:1)  0.1668 111 85.02 74.21 48.02 37.00 48.02 14.98
S(1 time) 0.0320 0.69 95.37 87.70 22.82 62.55 32.82 463
S(2 times)  0.0611 0.84 92.74 90.89 60.96 31.78 60.96 7.26
S(4 times)  0.0764 1.19 93.59 92.00 87.83 5.76 87.83 6.41

¥ S: sphagnum moss, P: Perlite, Sc: scoria, B: bark, Ch: charcoal, Sun: sunshine .
Porosity(%): {1-(bulk-density/particle-density)}*100 ,
voumetric water content: {soil-moisture(g)xWater of density(1cm/lg)}/core of volume(ci)
fw: fibiic wick, sw: sphagnum moss wick.
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Table 3. Physical characters of media.
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Table 4. Changes of water absorption rate with elapsed time.

12hour 18 hour 24 hour 30 hour

6 hour
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Fig. 2. Changes of water absorption rate of media with time elapsed.
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Table 5. Effect of media on the growth of Phalaenopsis in sub-irrigation.

leaf leaf leaf Plant root root  shoot root
number length width height number length weight weight

(ea) (cm) (cm) (cm) (ea) (cm) (2) (g)
S:P(1:1) 57 ab’ 265 abede 812 abcd  29.5 abcde 16.3 26.9 142.5 45.2
S:P(1:2) 5.4 abc 27.1 abc 9.02 abcd  28.6 abcdef 24.5 249 173.0 91.2
S:P(1:3) 6.0 ab 25.2 abcdefg 838 abcd  27.8 abcdef 18.7 28.2 150.4 66.0
S:Se(1:1) 5.1 abed 27.8 abc 7.98 bed 30.6 abcd 185 20.6 142.1 457
S:Sc(1:2) 5.3 abed 26.9 abc 8.78 bed 29.4 abcde 20.5 276 181.2 68.9

S:Sc(1:3) 5.2 abcd 232 bedefg 8.00 bed 25.6 bcdefg 20.0 20.8 132.7 60.5

S:B(1:1) 54 abed 290 a 892 abcd 311 ab 19.0 34.9 187.8 81.7
S:B(1:2) 49 abcd 25.7 abcdef 898 abcd  27.8 abcdef 18.0 28.0 132.3 737
S:B(1:3) 4.8 bed 24.1 abcdefg 884 abcd  26.6 abcdefg 16.3 314 117.8 61.9
S:Ch(1:1) 6.2 ab 29.4 a 9.76 a 325 a 18.0 22.8 183.8 92.3
S:Ch(1:2) 5.7 ab 29.7 a 884 abcd  31.1 ab 20.5 23.7 199.8 72.0

S:Ch(1:3) 5.8 ab 254 abcdef 9.62 ab 28.4 abcdef 21.0 24.6 182.5 79.3

P(fw) 59 ab 246 abcdefg  7.82 cd 274 abcdef 22.0 273 109.7 53.6
Sc(fw) 3.9 cde 21.4 efgh 742 d 22.8 fgh 16.5 32.5 83.4 32.8
B(fw) 4.5 bede  20.1 gh 864 abcd 181 h il 23.2 70.2 59.8
P(sw) 49 abed  23.0 cdefg 8.80 abcd  24.7 cdefg 21.0 23.7 142.3 59.8
Sc(sw) 3le 194 h 748 d 20.9 gh 22.0 24.0 62.0 60.2
B(sw) 52 abcd  20.5 fgh 7.80 cd 22.7 fgh 12.5 15.6 56.5 23.2
Sun 5.2 abcd 25.8 abcde 9.10 abcd  27.6 abcdef 13.3 255 119.6 475
Sun:Ch(1:1) 59 ab 284 ab 9.44 abc 30.9 abc 125 224 143.6 58.7
Sun:Sc(1:1) 5.0 abcd  21.5 defgh 818 abcd 236 fgh 7.7 13.0 80.5 22.6
Sun:B(1:1) 3.8 de 22.7 defgh 8.38 abcd  24.5 defg 73 286 69.0 36.8
S time) 6.5 a 26.7 abcd 881 abcd  29.2 abcde 235 32.0 191.7 63.0

S(2 times) 59 ab 25.0 abcdefg  8.74 abcd  28.1 abcdef 21.7 26.9 205.7 90.2
S(4 times) 6.2 ab 27.3 abc 853 abcd  30.0 abcd 18.0 22.3 189.1 59.2

Z Mean separation within column by Duncan’s multiple range test at 5%

A RE vk el AAR L ASE AKE FH GEuA, FH £ E8
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sphagnum  sphagnum : scoria sphagnum : scoria  sphagnum : scoria scoria
1:1 1 2) :

_18_



sphagnum sphagnum : bark  sphagnum : bark  sphagnum : bark  bark
a:n 2 2) 2 3)

sphagnum sphagnuin : charcoal sphagnuén : charcoal  sphagnum : charcoal
155t ] Ned) :

sphagnum sunshine sunshine : charcoal sunshine : scoria sunshine : bark

1:D a:1

Fig. 4. Effect of media on the Phalaenopsis growth.
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sphagnum  perlite(fibric wick)  scoria(fibric wick)  bark(fibric wick) sunshine

sphagnum perlite(sphagnum wick)  ‘scoria(sphagnum wick) bark(sphagnum wick)

Fig. 5. Effect of wicks on the Phalaenopsis growth.
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Table 6. Effect of media on Phalaenopsis flowering.

length of flower stalk length of florescence floret
SP(1:1) 42.3 18.0 8.5
SP(1:2) 40.2 20.8 10.7
SP(1:3) 38.8 18.8 8.8
S:Se(1:1) 35.7 19.0 7.0
S:Se(1:2) 31.5 158 6.5
S:Sce(1:3) 34.8 13.0 6.4
SB(1:1) 40.8 21.4 11.0
SB(1:2) 36.5 20.8 8.7
SB(1:3) 33.3 185 8.1
S:Ch(1:1) 42.0 22.0 115
S:Ch(1:2) 385 21.3 9.5
S:Ch(1:3) 375 187 8.3
P(fw) 31.3 16.2 7.4
Sc(fw) 30.0 12.3 72
B(fw) 2715 11.8 6.5
P(sw) 33.5 12.5 7.0
Sc(sw) 315 13.8 6.8
B(sw) 21.0 9.2 6.7
Sun 45.0 18.0 7.0
Sun:Ch(1:1) 44.8 184 7.3
Sun:Sc(1:1) 42.5 158 75
Sun:B(1:1) 34.5 15.0 6.8
S(1time) 47.5 22.0 12.0
S(2times) 45.5 20.0 10.0
S(4times) 41.5 19.7 10.0
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sphagnumx1 sphagnum : charcoal  sphagnum : bark sphagnum : perlite scoria

a1:1 1:D 1:2)

Fig. 6. Effect of media on Phalaenopsis flowering.
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