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Effects of Substrates Supplemented with Bioceramic, Crushed Shell and Elvanite
on the Growth of Watermelon, Cucumber and Tomato Seedlings.

Park, S. G. -Kim, H. G. - Chung, S. J.
Dept. of Hort., Coll. of Agr., Chonnam Nat'l Univ., Kwangju 500-757, Korea

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 cucumber, watermelon and tomato. The seedlings
were grown in pots filled with substrates of bioceramic podwers, crushed shell and
elvanites. The growth of cucumber seedlings in terms of plant height, stem diameter,
leaf width, leaf area, plant fresh and dry weight was promoted by adding the bioceramic
powder (1 to 2g/kg), crushed shells (20 to 80g/kg) or elvanites (20 to 80g/kg).
Watermelon seedlings in terms of plant height, number of leaves and leaf area were
greater than those of the control by adding bioceramics (1 to 2g/kg). Plant height was
also promoted by the adding of bioceramic power from 16 days after treatment. But leaf
area was increased from 8 days after treatment, while stem diameter was not affected.
Watermelon seedlings were also influenced by adding crushed shells (20 to 80g/kg) and
elvanites (20 to 40g/kg) into each substrate. The growth of characteristics of tomato
seedlings were promoted by adding 1 to 3g/kg of bioceramics, 10 to 80g/kg of crushed
shells or 20 to 40g/kg of elvanites, respectively. Especially, root growth was greatly
influenced by bioceramic powder, whereas the shoot growth(leaves and stem) was
stimulated by crushed shells and elvanites supplemented into substrate.
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1.4 4o

HZ A 2 289 Fd3zle} olo] mE AMAY HWHO &, Ux=FHY ¥ =
2 e TARZAY Z3le oA 5o SR JojME IHKEE TF 4389
kA ste] gdAIZ HolEx lod, §3 SRV wWAY FaAMel A FAHIT JT(K
£ WERE, 1995 MHEFEI, 1991). SELMAE AEd do2® Frs FTEst, Byt
Hj Aol Abx9} olatzleta F Aol I, FEAY A 7|5 FEEHF ok
(#1&9, 1995; de Kreij and de Bes, 1989; Lemaire, 1995). =% & a3y AAF
gzto) wEm AW Fo A7t glojo sk FAFo oM AnSA Iy
A Moz gro] vl FAANF Fxte Lol FUAA AAH &4F AdHE A
e 39, BFF SE/NE DAL SEBEHS G5 A ZAHFEEAN FAF A
A3 FRAAE F83% JFE uxA "ok FAF] FHam A FTA Lol #H
S HH 2o A FoEM wolzH g FUA3n B 2IVAAKE FIAI =
U FHS F1 d77F A85H0] $oh(@ELXH, 1992, o] &% %, 1993). olg g ZFHo|
A FHZo M £, 1992; §, 1990), #3HA 2L Wnky Fo oj]& & Fg 2@ B
g4 AA 2 el 3 FuUAA Ry S FoAIEE AR 4F B1
2 ey ol #F FAAHJ] FHeH Fuo] FEF Aotk Aol dAAAS
ApetE A e Qe stdsld wE HFE&A49 FU1A TAR FAEY F5
Zu wol&z T o|fxz vl wWutMde FAHRo] BT 6%), AEHdvE
(153%)0122 73 FFAHS AYa glo] &9 T34 298D (L, 712§, A
2 Z7] F)eEdoldet 4F [V, AT, &H T A FAT AREESE FF 3
ANANE Rez geEixa gloed, HIde dFE EHdd UE Aoz AdHs
(52.8%)°] TF TR U MR ESFES F3stn AFsted 49 ol&Hx Ut 2
HEZ B dFdAMe sdHo2 JAAEAN &80 sojun U uole Mgy, 3}
A g oy 52 FEE2 EQ EYAMEA L], EvtE ¥ 3 F9 fRd v
t 93¢E RASEEAN, FF oleld UL AiLAY LY o8& TF WESKAHY
NN2A8E 834 AAAG
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30C HolFx w3g FAEF "o/(2A49YgYy)), FEH(FFisrd) ¥ ErtE(AM%
EnE),;E 19979 59 79 EERAE 13cm)oll AF3Ach SR AHE-E TKS-I &
kg% vlol e Mate] 99t (bioceramic podwer, ZUEEHR &t, ¥ 50m< 1, 2, 3
2 498, 334 (crushed shell)}& 10, 20, 40, 80g&, 131 W9k Y (elvanite)< 10, 20, 40
9 80ge Ztzt E3ale AlgEHoh AU (R71FdEY HEol SiO2 60.34%, ALOs
15.9%, Fe:03 2.08%, FeO 2.119%, MgO: 4.53%, CaO 1.64%; NaOz 3.05%, KxO 3.27%,
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TiOz 0.35%, MnO, 0.41%<%] #%g AH&3AT A2 HF L st THE e
AR E(628%F )0l FiE AL ol AREAE 2A, HF, BB, 9%,
Z 2%, AT R AEF T 447F 2= 53 AU

m. Az g 3%

Lol &y HiYEd ufoje Mty BTg 1~2g/kgo 2 EFAMT A 23, A4, A
AF R AEFTAA Az FrHF ey AZFe I o FUHAIIE dETERG
HoIJtHHE 1). 88 F(1992)L 0.02%9] vio]le Metnl g Qoo 2o AHeld AR Al
dol wet 4 2 AAFFES T A7t slvx 6}%1——31 BA A
= AEG duFeM B2 TS EAd dEM I AN S olfE wigEd A
gade Atole 2% 945 @5 494, AT R AETAN FEF Aoz YEN
th. 53 A4S HYsAUE Aol Ao M FxeU I thEo] WHkY, wiole
Agte, dz79 €22 deyt BgEW E3ue S o] 20~80g/ke, “—‘1“*&*401
20~-80g/kg, Blol Aol 1~2g/kgo2 s e o AA7 & Aoz YEPH.

Table 1. Growth characteristics of cucumber seedlings as affected by
bioceramics, crushed shells and elvanites at 20 days after
treatment.

aracters Plar\t NO. Stem Root Leaf Leaf Leaf Fresh M(g/p[ant) Dry Wt(g/p|ant)
ht. of | dia. {length| width |length| area
Treatmen (cm) [leaves|(mm)| (cm) | (em) | (cm) | (cm2)| Leaf |[Stem| Root | Leaf |Stem|Root

Control 159ghi | 53cd | 57 { 139 (1d46e | 126 [2657gh [10.3fg |3b6efg|4lefgh|118cd |0.24cd{027cd

1 |168fgh| 57bc | 65 | 150 |157cd | 120 |3507cde|11.3¢ef |39def|35gh |13%bc |0.24cd|0.23de

Bioceramic| 2 |192ef | 47ef | 63 | 132 [162bc | 126 |3610cde|109ef |45cd |72a {138bc |031bc|0.38

(gke) | 3 [140h |43t | 55 | 132 |135f | 104 |2517h | 81h |29¢ [58bc [11l1d |021d {025de
4

147hi | 50de | 64 | 152 [130f | 122 |3003fg | 94gh |[32fg |66ab |1.27cd [0.23d |0.25de
10 [203de | 57bc | 66 | 137 |154cde| 116 |3467cde;115def |48bc |55bcd |1.33bcd|0.35b {0.33ab
Crushed | 20 {218cd | 60ab | 65 | 158 |168ab | 125 [4267b [134b [53b |48cde |157ab [0.35b |0.25de
(ghkg) | 90 |%5ab | 63 | 69 | 161 |17da | 126 |[4720a |152a |66a |50cde [L70a |044a |0.26d
80272 | 60ab | 62 | 138 [175a | 125 |3%53cde|133bc |67a |47def |174a |04da |020e
10 |174fg | 50de | 62 | 159 |151de | 122 |3217ef |102fg |40de |36fgh |140bc |0.27cd|0.25de
Elvanite | 20 |215cde| 60ab | 65 | 138 [156cd | 114 |3843c |122bcde|54b (53cd |172a |034b |0.3%bc
(@/kg) | 40 1209de | 57bc | 65 | 147 [157cd | 120 |3743cd [12.7bed |50bc |47def (1662 |0.34b |024de
80 {236bc | 57bc | 61 | 134 |159bcd| 124 |3427def|120cde |53b |35gh |170a |04la |0.27cd

? Mean separation within columns by DMRT at 5% level.
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Table 2. Growth characteristics of watermelon seedlings as affected
by bioceramics, crushed shells and elvanites at 20 days
after treatment.

haracters |Plant| No. | Stem | Root | Leaf | Leaf | Leaf
ht. of dia. [length|width|length| area
Treatmen (cm) |leaves| (mm) | (cm) | {cm) | (cm) | (cm2) | Leaf | Stem [Root| Leaf {Stem| Root

Control 171b | 53de |48efg |1l.1def|83bc | 79 |126.7def|6.1cd |26bc |1d4a |108a |0.26ab|0.09ab

Fresh wt.(g/plant)| Dry wt.(g/plant)

1 {221a |73a |47efg |104efg |86bc | 102 |161.0abc{6.7bc [30a {09c ]0.79bc [0.29a |0.08d

Bioceramic| 2 |147c |73a |47fg |148b [85bc | 86 |146.7bed|6.2cd |24bc | 0.9c |0.54def {0.19de] 0.09bc

(gke) | 3 |100f |50ef |45¢ |133c |7ded | 74 |1027gh |50e |14f |08cd {053def [0.19de| 0.07d
4

146c |53de |52cdef {1722 |82bc | 80 [1153efg|54de |23c |12b |064cde!0.2% }0.08cd
10 | 97f |6.3abc |52cdef |125cd {7.7cd | 84 |1427cd |73b |18de |09 [0.72bcd]|0.20cd]0.10a

C;Z};rd 20 [131cd | 67ab |60ab |104fg |10]a | 101 |1760a |88a | 26abc|09cd |0.90ab |0.23bc |0.08bcd
(g/kg) 40 (142 |73a |64a 96fg |97a 91 |1763a |89a |28ab |0.7de |0.79bc |0.22cd|0.0%ab
80 [12.2de | 6.7ab |58bc |12.4cde | 89b 9.1 |1650ab [94a |25bc |08cd [0.68cd |0.21cd|0.08cd
10| 78g |53de |b3cde | 94g |72cd | 77 [1030gh |52de {15de |04fg (0.40f |0.13f |0.03f
Elvanite | 20 {10.8¢f | 6.0bcd [56bcd | 96fg |78cd | 82 [1337de |65bc |18d | 05ef |057def |0.18de| 0.06e
(g/kg) | 40| 97f |57cde |56bcd |103fg 84bc | 86 |1107fg |65bc |l4de |05fg |045f |0.13f |0.04

80 | 95fg [43f |56bed | 98fg |6.7d 70 | 830h |48¢ |l5de |03g |045ef |0.15ef | 0.04f

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

o] @ Hlgtal g ate] XA E AodE 2%, dUFHAAN I 9FFIYoY
719 FAe A AdHE 2). 949, 2F L FAY HIE 17HYAY
2 Uegd 23 39 1, 29 2ok AES ZAEHY 24T 2SS Y E LBHo]
4o 8 7(Kirkby and Pilbean, 1984)= =4 FutAjujol A Zgo] REatd ] FA
ol# & WA (Shear, 1975)8tE WA FF Fo] AU 238 FFo] 74 (Sundstrom
and Carter, 1983)3}71 %= &t @A) A3 Aug9 dEo2 ALHANE s 24427
FOHBER F, 1987) A3 #o] 40~50% HE=AM EF7tolMe MAHERS] Fdho F
2 AU EGS JUstE £X8H FAC ZAW R Bde oy ©F
A4 € =8 5& X F Udg ez AP,

2L 9F3F 169 MaHAst velgn dEd e AAd 8dRE Frhsiged %
5(1995)0] H 3y Axcs o w@git nlojeMtde 1~2g02 AHHeS AL
2%, 94 4 d8H A g5eA velwd. B3 duy e xsae 4 95,
27, 2% 2 d9AHAAN 43¢ Z2FE Jehied A3ty 20~80ge 2 AE A
S A, B3, 8% ¥ Q9 HNA S3dA JeElgd 9uiNe 45 AF, gEFd
A 20~40go. 2 A Fgol gzt st Qe Aoz Yy,
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Fig. 1. Changes in leaf area of watermelon seediings as affected
by supp.ementing bioceramic powder into substrate.

8 R

Platht.  —D—costral  +--O--cermic 3
-Stemdia..  —8— control @ caramic

o
-

-
o

—
=]
T

Plant ht.(cm) end
stem din. (mm)

=
T
p

<
-

4 8 12 18 20
Days after soving .

Fig. 2. Changes in plant height and stem diameter of watermelon
seedlings as affected by supplementing bioceramic powder,
crushed shell and elvanite into substrate used.

uhoj @ At WA T WUt g EntEd HdHE ALdE FEEE A o
ERF AAHAJANE 3). 3], 23, A+, 373, 2%, 943, 8%, 9493, AAF ¢
EF 5 AA B ZFH/ vtk wlole BT S 1~3go 2 AHEAE BY
2, 44, 37, 8%, 9% L guAA 338 F3EA dEnen, B3NS A
A A5, BA, §F € dAFAN FIIAA vERey xR % AFHos
Ve A stk WRkAd e 20~40go2 MR A 2%, A4, FFE, 2%, €%, ¢
Z duA, 4AF € AdEFAM Zovh e Aoz dEW 53] BEutEd g
3% vlol e Al & s} wWutMo] 3 F719 AR ZA VAT ART FE
H Qg Ed ZF £(199%6)0] BRI EviEd wlojeMalyg A AL I F7)
o Aot Het el AR B 4¥E vddes A KA.
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Table 3. Growth characteristics of tomato seedlings as affected by
bioceramics, crushed shells and elvanites at 20 days after
treatment.

aracters | Plant | No. |Stem| Root | Leaf | Leaf | Leaf |Frash wt.(g/plant)
ht. of | dia. |length |width|length| area
Treatmen (cm) |leaves|(mm)| (cm) |(cm) | (cm) [{em2)| Leaf {Stem| Root | Leaf | Stem | Root

Control | 84h |dg  [3% [150f | 74f | 97h | 543 |21g |07g |12c [0.22gh |004n [0.10cd

11207a |7a 59 [177def {137a {179a [1920a {65a [38a [24b [0.76a |029a !0.18a
Bioceramic| 2(188b [63b |51b |180cdef|126bc (169 |1737b [64a |28bc [20b |065b |018 |0.15b
(g/kg) | 3]196b |63b |4bode |19.4cdef [127h [148cde|1470c [52b [30b {39 |067ab |0.19b |0.19

4]145f |6bc  |45de |230bed |103e |127g |897gh |30def |L7ef [23b |050c |0.17bc |0.17ab
10{128¢ |57cd |4def |22.3bcde]1l1de|1d6de |1137ef |38cd | 16efg|08def |0.31def | 006gh |0.06e
Crushed | o0120g |53de |4lfg |164f |10de |127g |907gh |27efg |13t |04g |0.236gh|0.06gh |0.02f
kg | f0[150def [5ef |45de |154f [107e |14lef | 670 |22fg |L6efg|05fg |0.17h |006gh |0021
80[141f |47t |46cde|173¢f |112de|13.Mfg | 730hi |27efg | 156z |07efg |0.18h |0.06gh |0.02f
10[15.1de |53de |47cde|306a |112de|l41ef | 98.7fg |34cde | 20de |0.8def |0.31def]0.11ef |0.08de
Elvanite | 20]159d [5ef  |48cde|30Ja  [126bc|156c |1230de[42c |21d |Llcd |036de |0.12de |0.09cde
(g/ke) | 40[144ef |57cd [49bc |234bc [123bc|156c |1267de(41c |19de |07def |0.41d |0.08tg |0.06e
80[170c |Sef  |dbede|267ab |119cd |155cd |1400cd|38cd |25 |09cde |0.256gh|0.14cd [0.11c

Dry wt.(g/plant)

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

ol dio]AEtEl S ZHo A A Mo R RE WAHE YH YA A
He gy o2 uAF2HA B3t dojy Bz AZENVL By
2 Az #38 245 A XD neutral lipid fraction® F7MA1A =7z 7]
BEdo =32 A3 AE B3E AA(Paliyath et al, 1984)7) =8 AL X
S FEY zAde] R T s e dAde] AdE AS & F7F A}

g9 HMgde & JdEde 24 A, =33AA E e} BYH FAE FAA]
F3ol} ureglote] el g WAL F717] 2 (Faust and Shear, 1972; Tingwa and
Young, 1974), /1= 8 %9 £E%59 FE YA3H ez FZH(Chubin and Street, 1981;
White and Chaney, 1980)A171<d HE3d 59 #7183 E43H F3£9 AAN ¢
2o} (Larsen and Schierup, 1981)1 X sttt agnz o] Bol &H 3
Agle AR $4o] 7158 Aoz WA, fFHold wr T FAWPAME &
T7F o olFolA ok FAXT HAMAE AF3] Jd¥ Aoz AR I TAHK
HE 9% 5o 73 HAHI}E YAME SH AEHE HAT u$ FesAw
(CKR%EERE, 1995, tEE,, 1991), BAFY SBE A AL 2AFo2ZRN Po}
8¢ Fyzsln B9 2SS FANAGELRS, 1992, ol &¥ %, 1993), A F
AN EAS gA4" £ glojor gtk wEtA ol g AAAE HdAIE A o] &

O oo o

Xk %k g o x

s
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e EgEEe 24 A7, T4 d¥ns AP, EY B AL 2 ¥y ¥Y
2 ZUANA AZE FFFY £ FAGRAE 79 ez Azddn

V. 3 2

Qo4 R MFEY TN &L oAy $Tol 1~2g/ke, R 20~80g/ke,
W4 20~-80ghkgo MANE W 24, A7, 4%, 49H, AAF L ABFAM o
el Z717h ARHATG. Foe) FRAMNE vole MY e 1~2g0 % NeARAL FS
2%, A% 2 AVAAN FxaA dehgEd 23 AFF 16U HYAAT et
H1 ARAL AYF sURH AU FAY FAdE F9HA Gk A%
3w g 20~80g, 0~40goE Z42 HAF ATl @4, 44 2 9BA SAM £
oo GEol 42t A YE RO Uewth EF, EHE FEY FEAE TEA
2ol tigr £#7 AAANUT ol LA E 1~3g, A 10~80g, WAL 20~40g
oz Add A 2%, 4, B3, 2%, 9%, 9%, 9UA, ANF L ABF 5
A EH gle Aoz ushgth B8 EviEe] Aew A% veleddne sshyn
Wuralo] 47 E719) Ao 2A HAR AT Welo] © JFsrch
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