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Summary

This study was carried out to invesligate effects on growth
characteristics and vield capacity of some cherrv tomatoes under

hvdroponics and culture medium containing Scoria.
The results of the experiment were summarized as follows;

1. Growth and development situation did not reveal constant
trends by treatments. The most active growth appeared on Alali

among the cultivars treated.

2. Flowering date was 2 to 3 days earlier in the solid medium
culture than in the deep flow technique. On harvesting date
after flowering, Pepe and Kkull was similar, but Alali was

rather late than the others.

3. The 7th to 9th node was bearing the first inflorescence.

This was not different between varieties and treatments.



4. Number and weight of marketable fresh fruit recorded was
highest when solution supplied 8 times a day, and lowest in
12cm pot. Not only quality number and weight, but also
marketlable number and weight was higher as moving toward

upper flower cluster. Alali was induced higher than the others.

5. Fruit diameter ratio between Pepe and Alal, main stem
was decreased as moving toward upper flower cluster and
became similar to global pattern, but lateral stem was directly
opposite. That of main and lateral stem in the case of Kkull

was decreased as going on upper flower cluster.

6. Degree of sweetness with varieties and treatments was 6.5
to 7.7 “Brix, and there were no differences belween varieties

and treatments.



P
=
Ll

EolES WOf N e o Lt e miHE e F
Q8 YrwaaA o nigies oy oiels il MmXE 8

Tate Aotk AW A K ki 4 TEE ol U
mmez Aur ARse A2V A SPUSAME AR
R oMo b FEs gokEo Fd Aol Wasd
o P2 AE A87 B AT

Gwithire Lmn A KHE7) g E AAdsts A
AZo &£TE 2ZY 4 glof, 53 WEgEWRES W
EntEo Hla gL stE T Aol ol w sl W
Qo] o] AMurt M B3 Aok W MIET bR
ZolHNE BEME Hige Fnx=2 WEI Aoz I K
o A9 BE KNS AMBMA HE( ez WA F
o A S T AzxF )R AW, geEde FTH Ok
Mg LA v TR o 2 ek A DM ()l A R
5ol "a Lol 7t7be AAANz2" ZAH FHAX

QUTH & B M Mok el MG Q) (F RN O S 2k



fEpr g sl Asks Kol g AT F Adde 45 F3
Mol o' gk s b oW i Rwel IHoside
Mgimes g4 Ad. 23y Al g SREEAN =
eNASE 2L F ey £33 HUER KRardee gwol )
T3¢ AAVEole & £ U,

T ALY A AN o BEE OMGEERE A
M, A & Kamm ks A8 e A9 o3
8% EAot” ©9ul #HWHkimA ol o&HIUE
Rock wool, Perlite & FYF &3 471 g2,
giline 283 AdF EFol A 2 93 KHEEA S
ol 4ol (Scoria)7k Bol #MEH A Fo2 FHojg o &I

Gl He B 2 K K4 E FBY & UAe ¥

N

b asolol @ Al Mo A wmsgd AF

flo

T e
ol F37% A2 E XTI &Yoo A L wmE Y
2oz At FAY APNY A T FAERA
AA gy Ao dE& = kL KIS ML
2AM ol&HIT Joh. A RES HHEKEHMWEAN Folo A
WHE vu FESZ As A sk SO P o
fi RO MRl WE AEAHAES FEEA WM KiEd R
Mz AA 3o



B HML 184008t = Liebigel 4m #4453 H ol )

28 71 A2 YY) B 5 2 UYL F5E
O A43F A8 Shocks & Knopd A¥LS AN ®ME

B RedMe A 23 AAGAF B 5 v]Zd F
BERE H4EE de A2 SPIAH AR

Wi = N/W ol&d <UdZAstog(N:G HEO BKE,
WRBKE HEXE) AL BEAeH, N/WI ge
ZEolv 849 pH7l oW #1F9 HKY pHE =
k2 717k 43 NO;-N 7F #2s7 ddx2® sd9g. &
PE A ul Al wjkd el pHE Uurx oz |- A o
' 2387 At Mme AUbskW cufm e 2 plizh €
Pz 2~39Fdle EREZE7IEE g np
o FAY Fe¥ Mn< Chelate t&4H S Al &35 o
pHAE F#Hft A FEE & £ ™3 stgdg. +
fer BRES SEMAS FAANM H3Em B2 A
0.5(EC 1.2mS/em), HAA 744 07 % (EC 1.7mS/cm),

TFE 0.8 ¥E(EC 1.9mS/cm) @ 3Far A0l ol 1=



BRI 57 FFolAg WHERHA AT I
a7F AoV T s AT ki v AL HeFE 7
el Af U el MEe HARS NHTE F 0 LK
o] A HuU FFde 7 gle=z ilwyd e
Ae 28 Fxo 1/4 =1 .

G EEE A ke g F/IER ML
2ol ol Aol v nikel Wil E st &
dzAE sdot It FAYG. PFe Cas k7t
J0ppm ©°] 449 A$ ot CalNO; ), & 20~30%F ol
KNO; © 298 #msjs Aok st &
Mafupol e Hiholl HaAaZE FES (Lihstodol sl H
£ B watAe ik A AaxE KK
e o

il A E EREE F7FY AL E T0%
dE A ok s @A HE ANy

71 fddxn o ol HFE W<
o2 NFT W4 Z M v T2 54 el
2 ®wg4 glow, Wz Aoyt 3 AY FFU7 BE

Ao 3~49 /B %irel ywiivel "asadn &

A N el el Niile]l 2R & o) ftim f ke



Weoosaek® 58 1 vh omd 5 o~ 89 B dels
DAl A HA = 4ATe HHi7E Dol drotn o,
o2 Hg = oA 158 FAd, AL 247k 158 T
Foate ol Eum . EvtEE WML, K
wiel o] wak flgsel = doem. kel ueE

vk e AR sm. aEse] M B el E

=
1o
=%
tlo
Jh
)
ob
2
-
l

A BegEntE s Miitel Foftilel HA2isted Al
Bol @m Qo Iy B BE Bae

%A gAY AR EvpEe mEFd L fvle BHAd

15~19cdd eyt R Fow SU7F B8
o e AUl e 20~25C7F AEE, 3C o]l 3ol A
= 2RI 23, 300 olAdME 2 7]Tel EolxH,
il

e fHAME L 25~30ColAT ifiol A

i 20~30C 7 Agstn, i &t 15~30CT=



A n sgo. BEvkEE W ET R s el 94
b b ik st ol WA Wik 2EHA2E Wwod
e b LT g b e @dEel AAZ g E3 B
el b g oA 30T oA A AME B
(A AEw G e PV Qo] sl 47Ut &Y
Ao enpe M E 2R d el Q. dW Bl
E Qg GorE (WK E)S Cooper®E 25T,
Wi 5We 18~28Ce Yo, EntEE M NWAA A
fol YD, Yz R EHW Mk LLoE KEH B
o A Wk ot FY F HAH NMinE AL AW
Sl e 20~25Cola, 30C ol 4ol ™ Lycopin®
glol YmA A el 84 B8n Bug u g

EvtES & B/EL Kp/lim fgigbidas BA A

S0l WP £HL FHEE W, £2S AP HA=

+r

o

ol AlJE 7], FEE FAET d.FES AFE=
Az Yresd it Ko WKWEE JEllS K7D
Potential ML MK Sl 93 W J) Potential®h fit b
fe 03 Wb E el 718k 35 Potential2 U ol
. 287 gdEd 1AM FAAME FE Potential2 7]

#gol we dzon @,



K 5-e K r Potentialel =& oA vre Frow &

col m el kI i Sol R AE AE
As €T coll wal 9l o] 8 Potentiale]l A3tk ®

Lk sy Sl FE RFAA HErREH F

A
2
Aedes gHROE $£E2 Potentiale]l S O E 7@

E 99 FRpgtentiale QALY R, Qo AR " @
Aty Q. 2 ddAMde RKD F BT
g e Ay silol 298 ndgn e o

A EgSF R FAZ F7LR Mimhe KO W Kig ol
a

-r-l
oz
o

A3 urrel pruol Eobx mulvh
272 ErtEs FE71d 7 sz A
U v 7 AlsdE AL, AANY R AR d

codga e AeE AN wagol worA:

Ir
m
hﬂ

aF AU BEREel sl &3

s
3

-+~

o}
T ogow, meA AW K RS TS ¥
shol =8l Ruimy 2 S AGHA)Y FES Ao B



ASe #% Rux oF g™ A3z nag
Az s ZgF BYE AU BLEHE fA0 BF3d,
Ao o8 HE, vE, Y 2 A Sol Z2dx
Wity o Jgr WMo EE e 4. T/RE,
A3 B Fg BAde FE, AE So #AFG P g
drh. 53 A e A Ao BAS GHHE S
w3 gAde Hu, wdE e T2 AALFE
2o®n g wgEnEY da A FIAAME N
W oel o EAAAY WA M W5l dom K
M= kmE?® S Bur .

HegEnEd BHME FTHd RF EvtES #Hol
Wrtel W3 B4Hel FEHIL JT., WETEFES R
= evtEs ulwal A {7 B, Bigk HmE 2
HoEd REEMEI =L fimol o weEARE
Ao frokil ke B2HoE MNprMidAMd ZFEIF BRis
fnn, P mamyh doen, 9k EvtEdAME FRK
wiol A T HE Lol tAA R Mg Eoln®
Wjokalol NaCl v #HAxY H7AE7 A=

27t 9 F, BF EvtEAdXANE NaCl & g

_10_



of H7tal el 2EsmE 29 AEA FFE 9
AAN7IE 22 A HoR Y vt Ford
3 ot

S e ks wFAl ol = IR PEEE JE N TR D BF & =
e F o, MAHS FAEHA drlF da
7} ol S A W, B M-S Rock wool, Perlite, &
B, A 52 Agsto AusEe FBE Ho] o
Qov, olse FYFTo E3 Rock wool?l o] &0l
mo) Wirodl €530l E nolA Fe & LML K
Fivke @uok R B MR A vt @ RF A
o] Fol A Qe kA Fol wWAI WF
I Y. Fole "gdF3 Aol v Fol BFS ¥y ofy
Rk Jjol T 7bAel AFst] 2 (P wfEtkel 2
U, e 2 ey kil #etde F9 22 WYt

7t Aol @' n s AT

_11_



m. #e 32 ik

LRl % RS
gk G o gz % ot 9 Peped FAskl 1993 1. 1
g 2E 397 A FL 79 A Petridisholl fit 5 A2 F 1444
BZ3a 399Y RATdFen, AN F ok B 1EE o
oMk 12S 7Y 23 AWME e, 64 A AF
ErEdid 2FAEETET 110m)Y FESFLE EET

B AU W K MERAAM AASAG.

Lk AW

Rego] AR ¥ WLKEARYPS £ 1 3 2.

Table 1. Mineral Composition of nutrient solution used for the experiment.

Macroelement (me/ £ ) Microelement (ppm)

Total
N P K Ca Mg Fe B Mn Zn Cu Mo

7 2 4 3 2 3 0.5 0.5 0.05 0.02 0.01
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Table 2. Physical characteristics of Scoria’'’,
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Table 3. Growth status of cherry tomato seedling at planting time,

Var | | eLr?Stfh Nl%aio f rfg%?]tt Fr;;;gr\]{\lt di?atr?wrgte mlt:t)erry wL Paéi/%of
U fplant - EEE AT fpant® 7T
. (cm) (ea) (cm) (g) {(mm) (g) (%)
Pepe @ 3.8 6.2 126 11.0 2.0 0.6 5.5
Kkull : 4.6 5.8 12.4 13.6 2.2 0.8 59
AIaJ1 40 6.0 27 10.0 2.0 05 5.0
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Table 5. Growth status of cherrv tomato var. Pepe with treatment

Lenght
Plant Leaf Leaf to 1st Stem
Treatment
height height width  inflorexae diameter
(cm) {(cm) (cm) (cm) (mm)
‘ 4 :
| times | 84.7b 43.0a® 36.0a 20.0bc 16.0a
|
Bench @ /7 day |
type 8
times ! 88.7b 44 Ta 39.0a 16.7c 16.0a
/ day
Scoria -
10Cm ?105ibb 54, 0a 40.3a 23.0b 13. 2a
Block Pot
type 15Cm 97.7ab 36.0a 25.7b 30.3a 15.0a
POt 494 3ab 39.3a 33.3ab 20.7bc 13.7a

12Cm

72: Means with the same letter within a row are not significant
different at the 5% level by Duncan’s multiple range test .
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Table 6. Growth status of cherry tomato var. KKull with treatment

Lenght
Plant Leaf Leaf to 1st Stem
Treatment
height height width  ufloressare diameter
(cm) (cm) {cm) (cm) (mm)
4
times 72.0b 48.0a” 46.0a 26.3a 19.3a
Bench 7/ day
type 8
times 104.0a 53.0a 40. 7a 30.0a 18.7ab
/ day ;
Scoria | g o 39.0a 37.3a  28.0a  17.3ahc
10Cm

Block | Pot

type 15Cm 86.7ab 38.7a 38. 7a 27.0a 16.3bc

Pot
12Cm

—

04.0a 38.0a 34 3a 28.0a 15. 7c

Z: Means with the same letter within a row are not significant
different at the 5% level by Duncan’s multiple range test .
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Table 7. Growth status of cherry tomato var. Alali with treatment

Lenght
. Plant Leaf Leaf to 1st Stem
Treatment . -
height height width lgzéggz diameter
{cm) {cm) (cm) (em) (mm)
4
times 99.0c 52.0a® 52.0a 27.3b¢  19.3ab
Bench @ 7/ day .
type | 8 i
, times | 105.0abc 56.0a 57.3a 17.3¢c 20.0a
-/ day

Scoria 115 Oa 46.3a 50.7a 38.7a 20.3a
10Cm

Block = Pot
type  15Cm 110.7ab 50.7a 52.0a 34.3ab 18.7ab

Pot 100 0bc 45.3a 47.3a  26.7bc 17.0b
12Cm

Z2: Means with the same letter within a row are not significant
different at the 5% level by Duncan’s multiple range test
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Table 9. Comparisons of the position of internode where the first
inflorescence was attached.

. Varieties
Treatment o ) ) o -
‘ Pepe Kkull - Alali
4 timessday | 6.8a  7.4a 7.6b

Bench type . ! i

| 8 times/day 6.9a i 7.ba 7.6b

t . 3. .} 5 _

| Scoria 10Cm 7.3a 7.5a | 7.9b
Block type| Pot 15Cm @ 7.3a 8.1a | 8.8a

| . 7.7a 7.9a 8.6ab

. Pot 12Cm

Z: Means with the same letter within a row are not significant
different at the 5% level by Duncan’s multiple range test.
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Fig. 1. Number and weight of Cherry tomato fruit of 3 varieties
to the treatment of nutrient supply with 4 times a day.
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Number and weight of Cherry tomato fruit of 3 varieties
to the treatment of nutrient supply with 8 times a day.
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Fig. 3.

Number and weight of Cherry tomato fruit of 3 varieties

to the treatment of Scoria 10cm depth.
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Fig. 4. Number and weight of Cherry tomato fruit of 3 varieties

to the treatment of 15cm diameter pot.
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Fig. 6. Comparison of fruit width/height ratio with treatment
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Fig. 8. Comparison of fruit width/height ratio with treatment
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Fig. 12 Root-development in different types
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(A) Root development out of pot with

the pot culture.
(B) Formation of scoria molescules

and rootmat in solid culture medium.
(C) Root decaying in 4 times hydroponics.
(D) Favorably developing situation in

8 times hydroponics.
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! Varieties

Treatment S R ; :
: Pepe | Kkull Alali
. 4 times/day | 6.9c f 7.7a* 7.3a
Bench type . ;
- 8 times/day ! 7.7a 7.3a ' 7.0ab
" Scoria 10Cm - 7.5ab 7.0a 6. 8ab
Block type Pot 15Cm | 7.3b | 7.2a ' 6.5b
' Pot 12Cm ! 7.3b 7.3a 6.9ab

Z: Means with the same letter within a row are not significant
different at the 5% level by Duncan’s multiple range test,

_36_



Pllool A B Az go] A MWLM s vlx
Bl B ow omE R ENY MK, T3S KnttdAx A
ol A YUc=dH ol AAE Eul KPHNEA FER

FH A E ek st B BE 3 Fo

fr

2 o A

fr

HFHFol RO 7 BAY AHE Fol B
Ty @R g e Ao FEY T Y olFY 2
I S E s EE M A AAS JHER BE
B 7] df Foll KEFHER FolE o &3 MAK Pl Fa
TFdHAAM HdF 3 Foo.
mwetA A FZEYFSZAM Vermiculitert Perlitest Zo] &
s B WA e Kk MKHE AAT £ A=
2 a2 ol&Aol =z sAY. w3 A
TFZole O M= de Fol7k 2 g dAFst7 5
Arg god™ 2 Agd et ol KM HirEAM 2 &

A7 e AEQME AdAACH goz £A oA A9

fole) &7 HZY Aoln oA M=z puw goz
AFAe Fol AEel 9 £FYE ATF REL AAY

Aol7] WEA o BLE FHEY KB KL

o
i
o,

495

ofof & Holt}.

..37_



Eogiee A e s s grol dutvh stz
AEeE HETELEN A g plz FolE ol &7 [ IMUET I
ol Ay o] @b LAkt UL kel mlAe WEHIE HE
24 Fgstded 2 AUE LvetE oI 2o

1 ol w2 ey by Re ZE HagdlAM A
e —-ES e BRoAe &gy FFLde Alali F
FTol 71F FAA.

2. BAEMAY: B M Bio]l BEHRG 2~3Y wE FFE
HAowy kol is Pepe, %, 42t HSE Wy AR
W HE e Pepedd Kkull® FA® oy Alaliv= 6~7%
R

3. e EvE e FHREME SEM RAEM vsdoy o
A2 7~9 Eifrol A FER stAG.

4. SRR G, EEEY LSEES FAS 19 83 34 A
A Fow i 12cm7t ¥& A¥E BAn, B K
o L fEBes 4% Al ¥ MKES EHREE X

z o

e KEo o, A E g FFo gt



5. W& H KL

2 Peped} et A= B A9 1{r fE
Bow @ HF v fo] FHobH A 7L el A (] 4L 9
AEye o X RY B%&S HYgow, B FFA A E
B, K 25 bBEfy EtBeg 2545 Foldy.
6. My, BEF BEEYE 65~77Bx "HAIF 2 s
&R =

o e 4ol

A .



gl J) e ik
1. Abdalla, A. A. and K. Verkert. 1968. Growth, flowering
and fruitset of the tomato at high temperature. Neth. ].

Agric. Sci. 16:71-76.

2 SAPY -0 1093, A kLT = o KR T 2 e ofil
BN 2 2 o b2 TR 62(1):113-119.
30 AP -0 19930 R R N R & IR 2 O & Ol

e 6201):121-128.

4. 0N, it 1992, e ERIES MiANE ol 8% Folk
o fEekkan ol oA Wehvol vl dhRr e P H
Joonn R 9:43-57.

5. gkMM4e, ARFZE. 1992, WHLHLEClE ol 83 W EFLE &
WG Dol = WEE. @R nu b 9:59-86.

6. Cooper, A. J. 1993. Influence of rooting-medium tempera-
ture on growth of lycopersicon esculentum. Ann. Appl
Biol. 74:379-385.

7. Frazier. W.A. 1935. Further studies on the occurence of
cracks in tomato fruits. Proc. Amer. Soc. Hort. Sci.
32:519-523.

8. Frazier. W.A. 1935, A study of some factors associated
with the occurrence of cracks in the tomato fruit. Proc.
Amer. Soc. Hort. Sci. 33:536-541.

0. Frazier, W.A. 1947. A final report on studies of tomato
fruit cracking in Maryland. Proc. Amer. Soc. Hort. Sci.

49:241-255.



10. Gheorghiev, D. and I1. Gheorghiev. 1963. Distribution of
“C in blossom cluster, trip and leave of tomato plants. C.
R. Acad. Bulg. Sci. 16:310-316

11. Fhllel, D. and O. W. Burger. 1988. [Effects of dissolved
oxygen concentrations in aero-hydroponics on the formati-
on and growth of dventitious roots. J. Amer. Soc. Horl.
Sci. 113(2):218-221.

12. Ilobson, G. E. and L. Beoford. 1983. The composition of
cherry tomatoes and its relation to consumer acceptability.
J. Hort. Sci. 64:321-329.

13. 3 #, Rk, g, AWmit 1968 HHHE & RE D

ATE2» 2R OETL IR RIRICRIEITZE., X271, b

2 b 7A e 2B BN AR, 4:187-214.

14, #EWE, LILERE, BIZEii. 191, = oeFEabhe &
HICRITY RO, BT 60(1):97-103.

15. Fhifz-—, EBME. 1964, = @b 5 B

(F34R). M X T—2 DIETHIZRIT T @i O 28, A [R5
33:67-74.

16. WEFREAH. 1986, W IIENRLZHBUK & RTEE. BXB &
UAE.  61(1):241-248.

17. A&Flah. 1989, I = b=} OMFRE & B PE R
B i & REL. 2:81-83

18. Kerr, E. A. 1955. Some factors affecting earliness in the
tomato. Can. J. Agr. Sci. 35:302-309.

19. Kim, Young-Sik. 1994. Non-destructive estimation of

external cuality of cherry tomato fruits by hydroponics.
J. Bio. Fac. Env. 3(1):52-57.

..41_



20. Kemble, J. M. and R. G. Gardner. 1992. Inheritance of
shortened fruit maturation in the cherry tomato cornell
]71213-1 and its relation 1o fruit size and other
components of earliness. J. Amer. Soc. Tort. Sci.
117(4):646-650.

D1, Gdifh. 1003, Eolkpiuproal A fgfitin ol B rlel Mehi
b B R A R AL B | IVACIE S Nt AV (s s N

22, Koske, T.J., JEDPallas and J.B.Jones. 1980. Influence of
ground bedheating and cultivar on tomato fruit cracking.
Hort. Science. 15(6):760-762.

03, M[F s, Win m, KMECET. 1980, BRI ATh = b D
W e e ST R W s BT R 1 IS8
641-643.

24 Mizahi. Y. E. Taleisnik, V. Kagan-zur, Y. Zohar. R.
Offenbach, E. Matan and R. Golan. 1988. A salin
irrigation regime  for improving  tomato fruit quality
without reducing vyield. J. Amer. Soc. Hort. Sci. 113
202-205

o5 J§IF E. 1987, b= b Hkzo . b ¥s L OEEER62(1):
155-162.

2. KINBE, MEEEL 1988, ABHc B2 1=t = ORED
PLCBH Y 2 BT7RCR24R). KRV EEH)E & BV IRE R ARG
iz ok T RS, W63K :312-313.

27, KHIESC., (MEEELL, AIASE, SAIEE 1991 K# =
2 F OPEME B & ORI B TR RS & ERR I O
A HRM. 60(1): 89-95.



28.

29.

30.

31.

32.

33.

34.

35.

37.

KM C, hgEal, AR, 22 1991, K#h:=1F—=
FIZB W T BT LIS BT TS S o M #IRBEE O
. AR 60(2):337-343.

Peirce, .. C. and T. M. Currence. 1959. The efficiency
of selecting for earliness, vield, and fruit size in a tomato
cross. Proc. Amer. Soc. Ilort. Sci. 73:294-304.

Rudich, J., E. Zamski and Y. Reger. 1977. Genotypic
variation for sensitivity to high temperature in the
tomato:Pollination and fruitset. Bot. Gaz. 138:445-452.
WAFIBE. 1986, HikesAokpHkR: o Min. BB & RE
61(1):115-121.

TR B, 1986,  FER RIEEF RO & R EIGIT & 5 g
FE¥EB & OB 61(1):219-222.

W 8. 1986, EWEHC BT ARIGEINE £ e, BRXE
B & U2k, 61(1):223-228.

KA, R, KR, 1993, 772 Y o Eash= b
NDEBKGERB S UCREA PV RAIIRIITE. OREE 62
(2):389-397.

AINE—, K [EW. 1988 KHHE~OEMOEMA = b D
LHICHEZ 58 T AR E. 49-16.

FEN #1986, NFTHR K#Fhzo 1HER. REEB IV
[-d2%. 61(1):135-146.

Wallach, R., F.F. da. Silva and Y. Chen. 1992. Hydraulic
characteristics of tuff(Scoria) used as a container medium.
J. Amer. Soc. Hort. Sci. 117(3):415-421.

k

_43_



38, Winsor, G. W., J. N. Davies, J. Il. L. Messing and M. L
[. Long. 1962. Liquid feeding of glasshouse tomatoes;
The effects of nutrient concentration on fruit  quality
and vield. J. Tlort. Sci. 37:44-57.

30, ey i, 1981, SR ORPNIZ 58 2 15 58007
Bk U, 56(4)173-77

40, e Tk, 1986, e eI by o ek R X Sy 20 Jitng o B
Bk &k 61(1):1107-114.

A1 WA 1987, &R e )T A et Ibi:. BEEB L
£ 62(1):  101-106.



At W

F RXY FHAAN THEEI 7HA KR #} RS Tt
EAMFAL, HEslY R RES HB{Y, HAEE HE
G RXEEANA EE BHES BBS TN BRE #gd,
BRY #ERL BR 22 A2 Zo #a =dyct. 23,
dAU WS BHEH} =& FA BER AT, X4F,
/B EREY 2 AAE =y ch,

X = A7 iR A HY AL uHHF
A AEHYE Sl FA JFE2ATY B—# RRY,
xR B, 2BR RARY FHE BRY, +&83%¥ &
AAHY KRE BEE, dAFTEENEL BAK FRY,
HFANsEAEL RAE FIREA ZAE =yt ol &3
= wxd ZAEHES ¥ AT LBEWRLE, £E8,
BTE, ©€EH hRY, RER, KHD HELY, FXF
BELE, BEREAY TadeEdA 2asgdurc,

LR IR 5 €71F HEol FAY sy FA o
e, ¥EH, FE, T4 7Y + U= & UYPE 42
E Yol Hol FoAd ol mEEY Y kB, AH, K—
2 g o JIB/E THIA tew, ol Ao o
RS YUt



	표제면
	Summary
	I. 서언
	II. 연구사
	III. 재료 및 방법
	IV. 결과 및 고찰
	V. 적요
	VI. 인용문헌

