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Effects of Substrates Supplemented with Crushed Shell, Elvanite
and Bioceramic on the Growth of Rice (Oryza sativa L.)
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Abstract

This experiment was carried out to examine the effect of various functional
materials such as bioceramic podwers, crushed shells and elvanites supplemented to
the each substrate on the seedlings growth of rices. The rice seedlings were grown
in pots filled with substrates supplemented with bioceramic podwers, crushed shells
and elvanites. The growth of rice seedlings in terms of plant height, stem diameter,
root length and leaf width, plant fresh and dry weight was promoted by adding the
bioceramic powders (2 to 3g/kg), crushed shells (10g/kg) or elvanites (20 to 40g/kg).
Plant height was also promoted by the adding of bioceramic powder from 16 days
after treatment, whereas crushed shells and elvanites from 10 days after treatment.
Especially, root growth was greatly influenced by bioceramic powder, whereas the
shoot growth(leaves and stem) was stimulated by the crushed shells and elvanites
supplemented into each substrate. In the field, plant growth in terms of plant height,
leaf length and leaf width were also influenced by crushed shells and elvanites at 74
days after treatment. The growth of rices in terms of tiller number, spikelets,
panicles and spikelets/panicle was increased by adding the crushed shells and
elvanites from 100 to 200g per m’.
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1. A o

Sabete] ¥ ojbylA Awizt 1990 olF F£3 ZF/tgd wel JAjYE FR
B3 dFU 8] o|FX I A& F, 1992, €& %, 1991, F F, 1989; 4k, 1990).
714 oletel AS SHVIZHE 8~10Y A Y HhE] Yty o Fo)gte] ALE 3(Y
Aed FE7} o€ wEgA VAR RY AS Fo YR watd SE7|Ze] @A
8 #7) W sAY FUA M Fo Lele] glo] 83 HA Wopx e
ol gol olH o|FF AFs Woel YR olge] BAFoZ A FHm YrH(1992;
¥, 1990; F 2, 1989). £ AT BAd oA EAATY FFH FE&H AAA
Aol e e Aoz AEFFo] FAE Z/igel w BFLY AL ¢ A
ZejAn 53 $APe] AL BE $AE Ao nAE e b EHn
QUTHES K %, 1973; AMEE, 1978 AMRFE %, 1980). 3% L TAZE FH 598
8 2AEIY U9 AR L A (LB, 1973 MEE %, 1979)F ¥t A= o)
TAAG F299e T, okd, F=F, UA, 2AE L £ FolT BALFE A%
Z09 8912 COD, SO ¥ Cl (ki %, 1973)0] Qth. wetAl, o8 d 2dde 2
o]7] 9% WHE st AAAFE FolAY A2 T o5 el AA
o A3E Agsd 1 $EE AT @I & 1977 BEHMFIEH, 1978) HK
Fo §7129 AS(BHREE 1978) S 2HE o F2dE 9oz A 13
7t £%89 Bt AP BT RFHAL FAojol oY AWzt EGgolN
zto] YT FAIE A& o] golAdE du g AT QM 2 ABAHE vl
Z, 989 33, E%9 ANRT ZF EdYs £58n sy sehuge 3o
Ao EGE AL 91 AL o BE HATFOU 2o HAsE A Qo
2 AxA M@ %, 1992; &, 1990), HEA L Wy S0 o] &L B 2@ B
g4 AN 2L Bee ¥R FUAA R UL FUATHE AE 9B Buy
3 glo} olo] By TAAHQA HeH FHo] REF AAolth AHAd FHHNe W
AstE AgEle Aoz stdatd BE HFEA F713 AR Qo s A2
= M PAMBA Y o]jfo] F&3 AH FAEBY F& AzY Bolx Ed
ol£H: UL, AWML A7 FAH HYL FHELD e FAY FaE dMe
2 gFAeln FuHe]l wj$ Wn FAHR 773 6%), A3t HF(153%)0 2
2 3% F38E AU o Bxo 234 2Q9BA(SFL, S5, AY 2 T B)
wotolla} ZE §7123, A, 43 5 A £ AREL FF B AvE A
o2 gL glon, AFHL HE S vistd VE RoT AFBH(528%)0] TF
goso] glo] ANERSE ZFstn AFsted 9y ol &H: Uk weEN ZE e
o A ZPNE BE EYMNFAZ Ll vlole Ml By, Wuky 58 £F9 7
Bo] ¥x¥z Aty AL ZAG v I AFHE oL 2o
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o. Mg g 4y

Hot¥ wZo] 3~5mm¥ FAWE 19973 5¥ 7 nvjd& 7t o|FAe HF (A
A% 180g)8te 25~30CTE F A5 FolA AT Hv UVAE lkg9 Hiol Azt
H ot (Bioceramic podwer)2 1, 2, 3 ¥ 4g-g, 3} (Crushed shell)2 10, 20, 40 ¥ 80g
el BykA (Elvanite)& 10, 20, 40 2 80ge #4Z &3ksto Azt #FA A
g2 oAt uleje Mty B, 3N E WuiMg E3d dNAE(RF)E Z
Dold WHE AT 180gH FATE UA| JteRdE BRI fsgdtd. #dF
ol 8~97o] FAAFE Yaidch TFAHL 69 10U 20mel o] Yatm )3}y
@4 g 50, 100 ¥ 200g/m’2 z+z A sAch Hde HAd 2AHAL b4
ROz A3tdd 528%, A=/t 8~9% A& A& AR (K715 E 3
a8 AEL Si0; 60.34%, AlLOs 15.9%, Fex0s 2.08%, FeO 2.11%, MgO: 4.53%, CaO
1.64%; NaO; 3.05%, K0 3.27%, TiO:z 0.35%, MnO, 0.41%%] £2& Al&3lgrh A4=x
A 2% 9, A4, 9%, QF, 2, AAFT 4 AEFT 58 3UNF o= 53] xAE
qon, AEFAIE 2%, FEF, dAF, 95, 93, o, oiidds, AAF R A
E%F 5 8¥9 23U (HAF 74d) AAsAT

I TR

m. Az 3 2%

314, et} wlo]Q At o] FxBe £H AR mxE AFE ¥ 19 YeERA
th v RO Hole A N B FAHT vde 23, dF, A3, <%,
HZ, 94 AAF 2 dEFAAH A7 e Aoz YEy vlole A e 2~3g/kg
A, H3HA L 10g/kgol A, WAL 20~40g/kgdlA EAHF B2 & Rod JEY
(% 2). 28 1€ HFF9 AAH AFAS2A #3Mz Hude] Hees #FF 109
BE A&HY 2AF7ME RQeoy vlole Ay A FoME AHelF 16d%EH 2%
9 Z718 By

E3] nlol Ay A3 Hnido] 233 FGEo Ao ZA FAF A B
ol o] g3 AFo|ded F £(199%6)°] RiF EvnlE] uHlo]e Mg Aed
A% 43 2719 AFAROE B YFo B JFgE nAgdE AP FAEA .
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Table 1. Growth characteristics of rice seedlings as affected by bioceramics,
crushed shells and elvanites at 21 days after treatment.

aracters | plant ht. | No. of S(;i‘;m |§r$§(th Vbﬁjatfh Ié-:gtfh wt.Fng?Ignt) Dry wt.(g/plant)
Treatmen (em) | leaves {mm) | (cm) | (em) | {cm) |Shoot|Root| Shoot | Root

Control 18.3ef 30 |183de | 50de |28def | 128 | 004 | 0.02 | 0.014f 0.014e

1| 184ef 30 [207bc | 7.3c |32bed | 149 | 007 | 0.10 |0.02lbed | 0.036a
Bioceramic | 2 | 196cd | 30 |217bc | 75bc |38a 133 | 009 | 0.14 [ 002b | 0040a
(g/kg) | 3] 181f 30 |183de | 88b |33b 124 | 006 | 0.10 | 0.023bc | 0.02lcde
4] 178 30 |167f | 72 [32bed | 127 | 008 | 009 | 0016e |0.023bc
10| 157g 33 |233 | 57d |30cdef | 103 | 009 | 0.07 | 00282 | 0.024bc

Crs‘;lse‘]‘led 2] 192cd | 27 |150f | 74c |3lbede| 138 | 007 | 0.05 | 0016e | 0.015de
@k %] 25 | 30 [198d | 72 |3lbede| 138 | 008 | 024 | 0021bed | 0.029b
80| 189de | 27 |193cd | 75bc |27f | 125 | 007 | 005 [0019d | 00l4e
10| 193cd | 30 |193cd | 57d |33bc | 126 | 009 | 011 |002d | 0.025be
Elvanite | 20| 198bc | 30 |187%de| 4le |30cdef | 137 | 008 | 010 |002cd | 0.02lcde
(g/ke) |40| 206a 27 |180de | 134a [27f | 144 | 007 | 010 [002d | 0019cde

80| 209a 30 |187cde| 53de |3.1lbcde| 141 | 0.08 | 0.18 | 0.022bcd | 0.022bcd

2 Mean separation within columns by DMRT at 5% level.
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Fig. 1. Changes in plant height of rice seedlings as affected by supplementing
bioceramic powder, crushed shell and elvanite into substrate used.

A 71AlY SRAA AU F=d BH3} 2w SEHY 2EH 52EY
o3t & AUE EAFLE AHHID You(L®E, 1984 Lee et al, 1977), 194 7H&
ojuf Mg FEAAN ME o]Fo] %A FF B =X, AQIA H B =3F
o] BAH D Z £3] dlojeAEtd, dsty P Wy 23, E719 A, ¥ A R
REYPA Fol T2 Aoz vehd ZA|YEHY] At o] §7HA7 € Aoz Addr
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Table 2. Growth characteristics of rice as affected by crushed shells
and elvanites at 74 days after transplanting.

Plant | Tiller | Leaf | Leaf . Fresh Dry
qeecters ht.  |Number|length| width | Spikelets | Panicles S/g;k:ilglgs wt.(g/plant) | wt.(g/plant)
Treatme (cm) | (ea) | {em) | (em) Shoot| Root | Shoot | Root

Control 750b | 120d {430cd | 1.4 10.0d 526.3cd 526cd | 959bc| 175d | 237cd | 343c
Crushed | 50 {683d | 13.0cd [43.0cd | 1.00 110cd | 511.7cd 46.5d 84.3cd| 256bc| 226cd | 5.76ab
shell | 100 | 743bc | 157b |44.2bc | 1.03 14.3b 813.7b 569ab | 1166b| 305ab| 35.1b | 6.24ab
(g/m') | 200 |780b | 150bc ]460a 1.10 12.Tbc | 7830bc 61.7a 1170b | 238cd| 30.1bc | 523bc
506704 | 107d |421d 094 9.0d 4280d 476d 660d | 21.0cd| 183d | 3.46¢
100 | 70.7cd | 1570  |445abc| 1.03 130bc | 710.3bc 546bc | 1045bc| 30.6ab | 28.4bc | 7.19ab
200 | 830a | 220a [459ab | 117 21.3a 1,299.3a 61.0a 1840a | 31.7a | 4bba | 7.56a

Elvanite
(g/m’)

? Mean separation within columns by DMRT at 5% level.

Ao AAE A, FAF] AFL AN UM E Mg A 27, 9%
2 FEZoAN FAHETRO vLY FIF A2 YEIGTHE 2). ¥ AielA Au
Ay, QAR E, Bl o o8 AT BEY RS AAGte =5
ARA (£ %, 1990, F %, 1990 F &, 1989) HzpA o} AWM Hedx =3
o] AL JeuA F%a 53] FEANA E5LS dojuA] &t AsFlde H
BHal e 100~200gS MRS Ao BT, FEREF, o2 eF € F&55004
T el st 433 5 Aoz ey,

Mzdu|ge dgoz AMSEE ZNPAVFFGEEE %, 198D A3 Ee] 40~50%
AzolnZ FrtdME AHESFE FA7ed F2 AMLEHT glou LA HEA
F 252 M Ee @4H o2 2 7F(Kirkby and Pilbean, 198522 #i3l4e &5
2 9 Az AuELe] ol&FozN EFY JustE: AP FA 2@y B
2o YIS FEFoEN EHGA 2 B8 TS WA F & Aoz Yygdd.

V. 3 iR

T vtoje Ay, Y W AR S HYP F$ ulole AL 2~3g/kgol
A, 3L 10g/kgol A, A& 20~40g/kgl A FRAZA &AL E AR vE
wok s A SFF 10YFE ASHA 2AFHE EAoU HloleAEy
o Mg FAME HNAF 164dFH 279 F7HE Bt 53] wole A e H2ing
ko] 2 G AR A FAY A R o FFae AU A
A3 AZAME AN Ay e AP B¢ 23, 9F R AFAA FzdAn
FrlelF 100~200g APA| BLF, FAELEST, oladds B S5FodM B33 &
sP e =Foly =5 wAstA o



132

10.

11.

12.

13.

14.

15.

16.
17.

18.

Korean Journal of Organic Agriculture 6(December 1997) Copyright 1997 Korean Society of Organic Agriculture

d&EFH

ZEAR, 1973 W)l KEEHELDY HHT KLY M K. BEEEKE @ 6(3-4) @ 7.
P - FECR - 5 - FXF 1979, £0) 2 EFWI BAS HMiRe BEHY &
Reol o] pHIEHRO BT R, BIRE ERHR®MEE 79 16.

AEGR St 9N, 1987. FH JEXRIE, #ICw, p251.

Bk - SNEHE - WEM, 1973 SElve FEALLY HHEAL FAAE A I5JAE
g74H), 7.

ki - Rk, 1977, $F SEH HEKRO] B B, @A 4(D) 49

&E - BER - FSUR - MM - BER, 1991, B BB oMR WEFE (i
£ $1% Metalaxyl BFIRE B8R, BIF3E 36 © 287-293.

e¥E - FE - REHE, 1992. 8 BHEERA AIE &4 FEHN, 8FEE 37D ¢
59-67.

&TH - Sk - ERE - ML, 1990. BHRK#EEO] ThE FFoNA Inabenfide®}t uniconazol
BRI KEAT 2 SRk VAT e BARIOKBER) 3202) @ 42-48

Kirby, E.A. and D.]J. Pilbean, 1984. Calcium as a plant nutrient. Plant Cell &
Environ, 7 @ 397-405.

ZpELE - ERT - FMESR, 1990. BK L MK K kE € BARMBEEAD 0
2= BE, BHRR(LE) 32(2) & 15-23.

R RS - HEW - AR, 1989 2% 9 AKKAC KB kE T EMRB
KR mAe 2R RAR(LEER) 3103) : 27-33.

FEX - FEHE - 85, 199%. vtole Azt ¥ EEBAY HERERN BEE7T |
GHEE EvtEY 4RI REMGEA vAc 28 EWAEEBRRERE 5(1) @ 50-56.

BERHMWIAT, 1978. B ABARERI WRIFHM, pp.dl8-422.

BAIRAEE, 1978 REARIHARE T8, pp.28-29.

FARB(RERR ), 1990. B BB ko] HBMW(IURE, fE, H), FHRERS,
15-69.

AEE, 1978. BEMK HHel BT AE L o, H8GE EBFERBEE, pp317-342.

FEFE A 3A, 1980. ARl e BEAKMLO HRE T B HR, Mg
X BRERBHRE #5 1D pl.

FRAK - REEM - A - AMREL - AL, 1989, W oJAR(HIEHEHBHR HSHEE,
1. K+BEE ¥ HFRY 2RI o= BRBIRESEA s BE BFHL 34
428-433.



