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Physical Characteristics and Water Absorption rate according to
Medium Composition under Sub-lmigation System

Won Hee Kang, Hoon Kang, In Sup So

Faculty of Horticultural and Life Science. Cheju National University

ABSTRACT : The physical characteristics and changes
of water absorption rate according to media
composition. composed individual or combined media
with 1:1. 1:2 or 1:3 volume ratio of perlite.
scoria. bark. charcoal and sunshine on the basis of
sphagnum moss. were investigated under sub-irrigation
system. 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 93.4%. In the case of
sphagnum moss combined with perlite or scoria. the
increase of perlite or scoria in media decreased
porosity and water content, and the porosity and
water content of the sphagnum moss combined with
bark and charcoal were lower than those of the
sphagnum moss. but there was no significant difference
between treatments. In the case-of combined media
with 1:1 volume ratio scoria. charcoal or bark on

the basis of sunshine. porosity of sunshine combined

with bark had the highest with 85.02%. and water
content of sunshine combined with scoria had the
lowest with 31.04%. And the increase of sphagnum
moss content in the pot decreased porosity and
increased water content. The water absorption rate
had the highest in perlite and sphagnum moss 2
times and had the lowest in bark. The water
absorption rate of treatment of sphagnum combined
with perlite or charcoal had high at first level and
increased according to passing time, while the that
in the sphagnum moss combined with scoria or

bark was not increased according to passing time.
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Fig. 1. Status of covered vinyl. non woven fibric.
shade to the sub irrigation.
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Fig. 2. Status inserted a wick in the pot.
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Fig. 3. Shape of lied sphagnum in the bottom.

Table 1. Medium composition used in the experiment under sub-irrigation.

1 sphagnum : perlite(1 : 1) 2 sphagnum : perlite(] : 2) sphagnum : perlite(l : 3)
4 sphagnum : scoria(l : 1) 5 sphagnum : scoria{l : 2) sphagnum : scoria(] : 3)
7 sphagnum : bark(l : 1} 8 sphagnum : bark(1 : 2) 9 sphagnum : bark(l : 3)
10 sphagnum : charcoal(l : 1) 11 sphagnum : charcoal(] : 2) 12 sphagnum : charcoal(l : 3)
13 perlite(fibric wicks) 14 bark(fibric wicks) 15 scrola(fibric wicks)

16 perlite(sphagnum wicks) 17 bark(sphagnum wicks) 18 scroia{sphagnum wicks)
19 sunshine 20 sunshine : charcoal(l : 1) 21 sunshine : scoria(l : I}
22 sunshine : bark(l : I} 23 sphagnum 24 sphagnum(?2 times)

25 sphagnum(4 times)

Al

composition rate were volume : volume.
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Table 2. Physical characteristics of sphagnum moss, perlite. bark. scoria and sunshine.
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Medium Bulk density (g/cd) Particle density (g/cit) Porosity (%)
Sphagnum moss 0.06 0.91 93.4
Perlite 0.16 0.83 80.7
Bark 0.24 1.83 86.9
Scoria 0.76 3.30 77.0
Sunshine 0.11 0.55 80.7
z) Porosity(%) = il1-(bulk density/particle density)ix100
Table 3. Physical characteristics of media combined with perlite and sphagnum moss.
Item Bulk Particle Porosity C\zlatg;r ¢ Vo&x:tlsrtric Air- Lipid- %?]l::(;
1 N /) 0, ()

Treatment density density (%) (%) content( %) Phase(%) Phase( %) (%)
S 0.0320 0.69 95.37 87.70 22.82 62.55 32.82 4.63
S:P(1:1) 0.1208 1.22 90.10 70.11 28.35 61.75 28.35 9.90
S:P(1:2) 0.1382 1.26 89.06 71.42 34.53 54.53 34.53 10.94
S:P(1:3) 0.1598 1.22 86.93 70.63 38.44 48.49 38.44 13.07
P 0.1535 0.85 81.85 69.27 34.60 47.24 34.60 18.15

) S: sphagnum moss. P: Perlite.

Porosity( %) : 11-(bulk-density/particle-density): x 100 .
Voumetric water content: !soil-moisture(g) X Water of density(lei/1g)i/core of volume(cn)
Table 4. Physical characteristics of media combined with scoria and sphagnum moss.
ltem Bulk Particle Porosity c:)ﬁze;t Vo&l;?:rmc Air- Lipid- %(})11:;
H 1 g, /)

Treatment density density (%) (%) content( %) Phase(%) Phase( %) (%)
S 0.0320 0.69 95.37 87.70 22.82 62.55 3282 4.63
S:Se(1:1) 0.4543 287 84.18 40.99 31.56 59.23 31.56 9.21
S:Sce(1:2) 0.4503 3.41 80.79 36.45 25.83 58.35 25.83 15.82
S:Se(1:3) 0.6567 2.30 71.48 28.43 26.09 45.39 26.09 28.52
Sc 0.7363 267 72.42 18.40 16.60 55.82 16.60 27.58

z) S: sphagnum moss. Sc: scoria.
Porosity( %) : t1-(bulk-density/particle-density)! X 100 .

Voumetric water content:

isoil-moisture(g) X Water of density(lci/1g)i/core of volume(eni)
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Table 5. Physical characteristics of media combined with bark and sphagnum moss.

[tem Bulk Particle Porosity Water  Volumetric Air- Lipid- SO]i(}_
density  density (9 ~ comtent  waler o o(0:) Phase(%) oSt
Treatment ’ (%) content{ %) ’ (%)
S 0.0320 0.69 95.37 87.70 22.82 62.55 32.82 4.63
S:B(1:1) 0.1701 1.51 88.74 71.37 42 41 46.33 42.41 11.26
S:B(1:2) 0.1772 1.84 88.33 71.76 45.03 46.00 42.34 11.67
S:B(1:3) 0.1514 1.23 87.65 73.68 42.39 45.26 4239 12.35
B 0.2525 1.55 83.70 54.64 30.42 63.28 20.42 16.30
z) S: sphagnum moss. B: bark.
Porosity{ %) : ‘1-(bulk-density/particle-density): x 100 .
Voumetric water content: ‘soil-moisture(g) X Water of density(len/1g)i/core of volume(cd)
Table 6. Physical characteristics of media combined with charcoal and sphagnum moss.
ltem Bulk Particle Porosity c\s;atﬁlrt Vo&l:t\:rmc Air- Lipid- ?3(})11:3;
; . ) : o o
Treatment density density (%) (%) content( %) Phase(%) Phase( %) (%)
S(1 time) 0.0320 0.69 95.37 87.70 22.82 62.55 32.82 4.63
S:Ch(l:1) 0.0998 1.9% 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 38.15 48.82 13.03
7) S: sphagnum moss. Ch: charcoal.
Porosity(%): {1-(bulk-density/particle-density): X 100 .
Voumetric water content: !soil-moisture(g) x Water of density(lcd/1g)i/core of volume(cr)
Table 7. Physical characteristics of media combined with charcoal. bark. scoria and sunshine.
[tem Bulk Particle Porosity Water - Volumetric Air- Lipid- Solid-
density  density (%) content  WAler ppocoior) Phase(%)  nase
Treatment - 7 (%) content( %) Y (%)
Sun 0.1061 0.55 80.74 83.45 5348 27.26 53.48 19.26
Sun:Ch(l:1) 0.1839 (.85 78.32 73.00 49.71 28.62 49.71 21.6%
Sun:Sc(l:D 0.5083 287 82.29 31.40 23.27 59.02 2327 17.71
Sun:B(1:1) 0.166%8 1.11 85.02 74.21 48.02 37.00 18.02 14.08

) Sc: scoria. B: bark. Ch: charcoal. Sun:

Porosity (%) :

Voumetric water content:

sunshine .

'1-(bulk-density/particle-density): X 100 .
'soil-moisture(g) X Water of density(lcn/1g)i/core of volume(ent)



6 T4 k() Subtropical Agri. & Biotech.), 19(2), 2003

shEW FHSF] BE5E FFEL FAsA olERo] BEFE FFEH FEIZ0] LA
ot FESEHE T oA Q0% 7HE ok cdl. "golE FIFEGBLHI%TF FEFTRITY)
(Table 8). o] FHe FFE(HAY)TH FEFTET L% BT

A9 FR @2 Wiz FEH 548 2y 7] dFo HelolE o] g8&5E FFER
(Table 9). "Helo]E9} HolufAloMs HHAAS to] Ay oz Hz2En 18 o9
TERA A A2kl Apol7b QAL vt M= FFE a9l Z3t v gol &FE FETH TAS
& ztol7h QA FESFFE MK AT 54.64% A& ol vtz £EBE{Ho| Uy g Folatn
2 FHARAY 22495 h F9kt) Eagl=s

& S0 HERL, Heto|EY AYET E 223 Sunshunedt &ol7F &4 wiAlg FEE
TE wiAe A AFEY o] FAEFE wiAY o] F3] Az AL Fol9 FETFHo] 184%(Table
TEZHR FF3Fo] TaHEY, FEZFE FUHAITIEY HE F38] qzs8}7] fFojzta Azt
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SRS TFES ®ol7] ddlAe HeolEx 7] dZl(F 1986) FEFFE Frlet Aoz 4
& EoF ok Fzigh B AFeAM = Het Zreeh

Table 8. Physical characteristics of media according to sphagnum moss content.

Item Bulk Particle Porosity Water — Volumetric Air- Lipid- Solid-

density  density (%) content Waler . ppoco(9) Phase(%) 1A

Treatment (%) content( %) (%)
S(1 time) 0.0320 0.69 95.37 87.70 2282 62.55 32.82 4.63
S(2 times) 0.0611 0.84 9274 90.89 60.96 3178 60.96 7.26
S(4 times) 0.0764 1.19 93.59 92.00 87.83 5.76 87.83 6.41

z) S: sphagnum moss.
Porosity( %) : {1-(bulk-densitv/particle-density): < 100 .
Voumetric water content: !soil-moisture(g) X Water of density(lemd/1g)i/core of volume(cd)

Table 9. The physical characteristics of media according to wick.

Item Buk  Particle  Porosity  aer Volimetric o Lipid-  poid
Treatment density density (%) (%) content( %) Phase( %) Phase( %) (%)
P(fw) 0.15% 085 81.85 69.07 34.60 1724 3460 1815
Plsw) 0.1685 0.80 7881 69.81 38.97 39.84 897 2119
Se(fw) 0.7363 067 72.42 1840 16.60 5.8 16.60 27 58
Se(sw) 0.7801 373 79.06 23.98 2461 5445 2461 20,94
B(fw) 0.9505 155 83,70 54,64 30.42 63.28 20,4 1630
Blsw) 02233 2.10 89.39 1224 1633 73,06 16,33 1061

z) P: Perlite. Sc: scoria. B: bark.
fw: fibric wick. sw: sphagnum moss wick
Porosity (%) 11-(bulk-density/particle-density): x 100 .
Voumetric water content: 'soil-moisture(g) X Water of density(lcm/1g)i/core of volume(cn)
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Table 10. Changes of water absorption rate in various media over 30 hours after wick culture.
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Media 6 hour 12 hour 18 hour 24 hour 0 hour
Perlite 715 97.0 103.1 105.1 120.5
Scoria 207 20.8 215 215 21
Bark 2.2 2.2 3.1 4.0 238
Sunshine 447 46.2 46.2 77 141.6
Sphagnum (1 time) 51.6 52.3 54.8 56.0 58.6
Sphagnum (2 times) 76.3 92.6 93.2 93.2 103.4
Sphagnum (4 times) 55.4 578 57.8 5.2 61.9
80 I oo e Meo, - - T ‘l
# 60 } O/O—O/O/O ‘% 0 | Wa/ﬁ !
Ea% 1;% 10 '/.——o/'/_o_.g,;,,,”‘ |
S ‘L [—o—sPin '3 a0 O TR
22 —O—-5P(12) | 3 | —e—scrir |
i ’ | —e—spia) ! N e i i
.0 T | 0 10 20 30 a0}
4] 10 20 30 40 . Lme \‘
— tme ] S _ o
et a0 -
%so» ‘—D-—SBHZ‘/! % o0 1i§;«:~»
% ; —8—S 813} | £ : —e—s5scir
5 — It SR
§ 20 ! o_——o——o———o/o g 20+ O/o-——o—o/O |
) < i % :
o e——— . "
'1 o 10 2 30 40 0 10 20 3 40|
time tme
_ e B -] VPP
Fig. 4. Changes of water absorption rate of sphagnum moss combined with perlite. charcoal. bark or

scoria over 30 hours after wick culture.
z) S: sphagnum moss. P: perlite, Ch:

charcoal. B: bark. Sc: scoria.
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