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Abstract

In countries that consumes rice as a main staple, rice hulls are natural resources composed of a
large amount of organic compounds and high uniformity in size. Rice hulls are expanded o get rid of
a defect in untreated rice hulls and to be used as a hydroponic substrate. Research on rice hulls is con-
tinuing for the agricullural application. This research was conducted to stabilize rhizosphere pH of
the expanded rice hull substrates because of high pH caused by repeated use in ERH(expanded rice
hull) substrates and without increasing the cost of developing new substrates. Sphagnum peatmoss
(pH 3.0 - 4.0) were mixed with the expanded rice hulls substrate in the ratio of 10% (v/v), and this
ratio kept the pH range of 6.0 to 6.5 in the root area of tomato plants during growth and at the time of
harvest of tomato fruits. Also absorbtion of nutrients was highly increased. The yield increased from
1,051 to 1,266 kg per tomato plant which were harvested by two clasters.

Key words: organic method, rice hulls

*Corresponding author

NE ATE 99 FEIRY AGELUENE AAZ FUHDE

M B

YA R AEEA FHRA A5 TY=, 7
44, FFe] Held el A sheAde] slen F
228 60 AT} FTolw Bewrl gy e HE
2z gstdo = otgdd FEE JEAI TR Yan,
1996). —Lefvt FAY] Fr2aE ] d8 B4
3} A7TR Er7t Bold BhE Rssnrl el
2] gich.

fF71&Ee] B=2 pHE ASAZITH(Smith, 1992).
AR Aol = g HIRE A3 £719ES f1
Z HiR)e] FEE WAE 24 4], A4
g FEEER 540 2EHe g 22L U
WE Fad AR SEAERN BT Bas)
SAERDE AHERE S7-(Lee, 1999 A AF
HiR] 7ol A FehE AMESE HAT(Lee, 1996)%
ol#ldt A EQFEAE FESP] #1% dkie=
Az, oy Feshg Bexie] g oy
o] oJF€al A58 W dEEHE ZAHE] o

Ao olgFo] girt. mepx] FASGAE wiA|
Aez 4317 AEiMe Bate AelagE AXA
3 Kol o3 Bl8tE BeAS sidske Aol
293t} {718 A ol 4A 8=l 3
273 e}

B a7 FA AEe 493 fo1EY 94
E AP3E £ 02 Kim S(2000)°] g ozt
PAE WA= gk FlAEA] 27] pH FSEAE 3
Asl] A3 elsisiet.

Mz o H

1. =% pH =&of 2[& =3 pH o

Helo|gE o145t FlAulAl AHEEE TiE-8
2E)2E AR § LA BASAE Aea 2
A F e AEsle FFuokY] pHE Zet
6.0, 40, 3.022 Fdsla] A& H7|7hel| 2 A
3%t

A2 Holl wiRle Zo] $E3] FEEE s,

— 095 .-



A3 - 27388

TR BCE oA ErERS ARSI
ECE &7] 1.7dS - m'ollA] &zl 2348 - m7MA &
2] & FAFAZIREE 2048 - m'E R8sl Ay 2
BAR] RABIEe ™ Aul71zE 2 ulA] AE-e A
37 @olrh, FAEke 19 1038 timerl] &) Ajof
AT 1S LAE 7IFeE Mo wet ez Jit
BTt EFlERE TKS-2 AEZ 27 9cm HLEFE
Eox £HF St THRCOIER)ESS
100 cmX 20 cm AL Al 25hd 9% 39&
D710 HABIETE. PHS-1205) PK-33 AAY(FhiAl2
e HE A vz okl W= wishde] PRIt
AABIE ZAISIL data loggerS o188 THERL]
747209l pHE ECE &8 71Z3)9iuh

2. GiEpA #3510 o6t 23 pH oFE

HAFFAE Kim 52000)0) AXT EA 7115
smm, & ¥°| 3mmE FYE A PARHIIGH
602 : FEelAjoigdeis ALtE Sie AN,
PAstE At pH 3.0~4.0 559 sphagnum peat-
moss(premier promoss : canadayg& < 9:17 8:2(v/
2 Efsl] WaAskA oe Xzl vlusiErk. &
FEro] 4L X2 10em®] T ol=ZE Beoj A
EE AL 183 sieve shaker(RP-09: CISAYE A
g5l MAE 7N SR 7@ W |=E
star AE AR F5E0E $A 3 THLee,
1997). BEFA = FEUEA APEATAE 2P
o ofsle] WALt

A

A o

1. & vi¥elel pH =H

Tl pirt T A 71A Aol wid
o] pHE Faujoklel ppoll ZA He B Aol
gl Q2 g 9 WA F 2597 2 Aol
Beolx| Quirt o}F fgisA) volAE gl A%
£ WSk IR WelRle Fol niate] Hisf AM
F94 pH 3.0 H2lTe 394 A 508 A F9) |)
@ pH7} 5.0 ©)5t= HoA(Fig. 1).

pHVF B2 vkl s FEE 39 wiAe phHs A
a2} gelg o} HALEL 6.0~6.590 TBET7A
30~40Y°] ALHAT o] F pH 3.0 AT 50¢
olFef] HAARD olAlE ¥h&E Hol FF9UY
©] pH AZAe] Zag 2or AUHY. =3 A
2 £ 27)9] pHE A% FEO2 wgs] 98] F
TR pHE o RFEE AL FIA WFe=
Erajel Dlajr} eiEle et oje) 2 AuE
E 4 {715 sl 5 g8k Ao g
= Wid pHE Aoslrt ol Aex Aded
(Fig. 1).

FFudeia] pH 4.0 AT E ARt Als ¢
Ay EFET HF el Sk vy prrt
FAE RS Bk A&l doxe 273, A,
27 5 U] ASARAN 2318 EX Wk £
Holl AT tZT2] 1,038 ke/plante] B3] 1,015
keg/plant®. Fojxw= AoHE EPATK Table 1).

=
PIi=

~—&—Conirol
50r
- -4 =Solution pH 4.0 'x—h a
4071 =~ l= Soplution pH 3.0 "
30 . N . S
0 10 20 30 40 50 60 70 80 90 100

Days after planting
Fig. 1. Effect of the pH of nutrient solution supplied on the pH of used nutrient soluton in the BRH medium.
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Table 1. Effects of nutrient solution pH on the plant growth, fruit quality, and yield in expanded rice hull culture of tornato.

Treatment Plant height No. of Stem diarneter Brix Fruit weight Yicld
(cm) leaves (cm) (2) (kg/plant)
Control* 104.9a" 15.2a 1.1a 6.58b 24243 1.038a
pH4.0 104.3a 15.1a 1.0a 6.80ab 226.0ab 1.015a
pH3.0 101.2a 14.8a 1.0a 7.20a 221.3b 0.982a

“Control : pH 6.0~6.5.
¥ Duncan's multiple range test, P=0.05.
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Fig. 2. Effects of PM 10 (mix. sphagnum peatmoss 109%) and pH 4.0 (suppling nutrient solution pH 4.0) on the changes of

the root zone.
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Fig. 3. Effect of sphagnum peatmoss on the water absorption of the ERH media.
*ERH : Peatmoss =9 : 1 (V/V), YERH : Peatmoss = 8 : 2 (V/V), *ERH : Peatmoss =5 : 5 (V/V).
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Table 2. Effect of peatmoss on the changes of chemical charactertics.

Ex. cation (cmol - kg'!)

Media pH (1:10) EC(dS-m™ T-N (%)

Ca Mg
ERH 6.6 0.36 0.26 253 33 1.5
PMI10? 5.8 0.41 0.43 329 6.2 35

“ERH : Sphagnum peatmoss=9 : 1 (V/V).
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Fig. 4. Effect of the ratio ol sphagnum peatmoss in ERH media on the drained nutrient solution pH.
‘PM10; 90% ERH + 10% peatmoss, YPM20; 80% ERH + 20% peatmoss

Table 3. Effect of the ratio of sphagnum peatmoss in ERH on the plant growth, quality and yield of tomato fruits.

Mixture ratio Plant hight - No. of Stem Chlorophyll Bri Fruit Yield
(em) leaves diameter (crm) (mg/g F-W) o weight (g) (kg/plant)

ERH 103.7a% 15.2a 1.1a 42.8a 6.5a 245.4a 1.051b

ERH90 : PM10 102.9a 15.4a l.la 43.6a 6.8a 235.9a 1.266a
ERHS80 : PM20 101.1a 15.1a 1.1a 42 5a 6.8a 231.4a 1.153ab

” Duncan's multiple range test, P=0.05.
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