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New Cultivar Breeding and Development of Mass Propagation
Method in Native and Introduced Azaleas
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Summary

This study was carried out to breed new azalea cultivars in adaptation korean climate
and environments, and to develop mass propagation techniques for difficulty rooting species
such as Rhododendron schlippenbachii, R. mucronulatum and R. japonicum. Results were as
follows;

1. Collection species of native and exotic azaleas for creating gene pool, and new cultivar
breeding for using pot azalea and summer flowering ones.

The projects of collection and breeding for azaleas have been carried out since 1990
untill 2000. There added with present gene pools including more species that three species
25 cultivars in R. obtusum, 59 cultivars in R. indicum, R. mucronatum 'Akado’, 6 cultivars
included R. obtusum.'Hinode’ And line of R. yedoense var. poukhanense in hardness enough
Korea winter collected with [R. 'Zasanhong’ two lines. In addition with these R.
schiippenbachii one line and 13 cultivars of R. simsii hybrids were collected for this study.
Native ones collected total 38 lines that were 20 lines of R. mucronulatum and 18 lines of
R. schlippenbachii. More species collected four species in Jeju island such as R. weyrichii

and K. mucronulatum var. cilitum

2. In new cultivar breeding for pot flower and summer flowering azaleas, they crossed
between K. simsii hybrid 11 cultivars as female and 4 lines of native or the exotic ones as
male which have cold hardness, multiflower, and tolerance in urban environment. The
results evaluated fruit setting and fertility ratio as follows. Fruit setting rate of self
crossing in exotic ones was lower than those of native ones. Whereas those of interspecific
hybrid showed higher than self cross. In the interspecific hybrid among FE. obtusum, R.
indicum, R. mucronulatum, there had highly fertility rate for them while self cross rate was
low, respectuively. And ‘Yodogawa’' and 'Akado’ of R. mucronatum in female with others
had no fertility at all. While collective ones in the R. obtusum and E. indicum as female
showed higher setting. In the crossing between E. obtusum in female and K. mucronulatum
in male gave successfully one fruit setting in two crosses, that was known incompatible
combination whereas R. japonicum with them did not have capsules at all.

In crossing R. indicum in female had 649 setting with F. yedoensis var. poukhanense ,
and FE. obtusum in male with highly 58% fertility ratio. While 'Yodogawa' of R.

mucronulatum and E. obtusum 'Bangul’ and 'Baigbangul in male’ with it showed 1002 all set.
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In breeding new pot flower cultivars, nine new cultivars developed in cross seedling lines
which crossed among R. yedoensis var. poukhanense, R. simsii hybrids, K. mucronatum, R.
indicum and E. obtusum since 1990 and released 753 clones which propagated three times
cutting.

The summer flowering ones bred 14 new cultivars and propagated 1412 plants in four
times cutting.

In native azaleas, successful self crossing rate was high, that two species that were R.
mucronulatum and R. yedoensis var. poukhanense, were over 80%, and E. schlippenbachii
showed 62%. In cross between four exotic azaleas in tzutzuzi section and K. japonicum in
Rhodora section, they did not have successful fertility in K. mucronulatum and R.
schlippenbachii as female, while K. yedoense var. poukhanese as female was successful
crossing having high fruit setting.

3. Stump pollination in laboratory and field.

In basic study to know for breeding technique for breaking cross in compatibility, stump
pollination in laboratory and open field were carried out and results were as follows;

In the cross wholeness stigma existence in taking out the pistill of plant in lab study, the
style pollination of R. yedoensis var. poukhanense in female showed many pollen tube in
style with FR. obtusum, R. indicum, R. simsii hybrids as male. While male of R.
schlippenbachii, K. mucronatum, R. japonicum were not in 100%, while selfing cross or R.
japonicum showed high pollen tube in microscope observation. Whereas pollination of half
cut of style was successful pollen tube elongation, but in case no cut style pollination was
not show them the combination in the between R. obtusum as female and R.
schlippenbachii, R. japonicum and R. obtusum in male
In R indicum cross combination showed high pollen tube with K. yedoense var.
poukhanense, while were not shown with E. schlippenbachii, R. mucronulatum at all, but
combination with R. japonicum showed a little their tube. That of half cut style of R.
indicum showed pollen tube with R. schlippenbachii and R. mucronulatum and olso F, obtusum,
3/4 cut style of R indicum looked in microscope many pollen tube, while they did amot show

with K. mucronulatum and R. japonicum while R. schlippenbachii showed a little of it.

4. Garden azalea cultivar breeding

12 cultivars were selected in crossing lines that crossed and investigated since 1990 works
untill 2000. They propagated 2,286 rooted cuttings in three times cutting. A few cultivars
among them bloomed autumn season. These will investigate more next year and to get

final decision for autumn flowering line.

5. Mass propagation techniques development

In apomixis propagation of azalea, R. simsii hybrids 'Mothers day’, ’California Sunset’,
showed highly seed setting which that of 'Red Rei’, 'Ripple’, 'Renold’ were low seed
settiing in the apomictic treatment of six cultivars of K. obtusum and seven cultivars of R.

indicum, R. indicum 'Waichoelchug-1' and R.’Zasanhong’ showed over 85% capsule setting.
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Native azalea were shown high apomixis in R. yedoensis var. poukhanense and R.
mucronulatum and confirmed also R. schippenbachi and R. yedoensis var. poukhanense, R.
y. poukhanese for albiflora, K. indicum 'Yeonhsanhong' confirmed to analyse from PCR

technique to apomictics.

6. Relationship analysis of new selected cultivars and important native and exotic ones
using RAPD markers.

Optimum PCR condition were 20ug for DNA concentration, 200uM for dNTP, 0.8 unit for
Taq DNA polymerase and 200nM for primer, respectively.

Out of 80 primer, 31 primer showed polymorphic DNA bands. Twenty species/lines of
Rhododendron showed 321 polymerphic DNA fragments by the RAPD using 31 primer. In
RAPD analysis the similarity coefficients of twenty species/lines showed distance among
them from 0.544 to 0.866.

The cluster analysis could group to be almost same in section taxonamy of present study.
Four group, in terms of section of the Rhodora, Brachycaryx, Tsutsutsi, Dauricum, were
clearly clusterd at the similarity coefficience 0.65 and the result suggested that RAPD
analysis can be used for analysis of genetic relationship of Rhododendron species.

The R. 'zasanhong’ and R.'Yeognsanhong' belong to shub-section of Macrosepala while
they were more closely related to the R. indicum. And the R.’koreayeognsanhong’ was
more closely related to the R. simsii. And the K. obtusum and the R. simsii were same
sub-section, the former showed the closest taxanomic relationship to sub—section of Indica,
the latter was the closet to sub-section of Macrosepala.

The relationship 20 species among selected new cultivars, native and exotic azaleas were
apart from farthest in K. mucronulatum next R. japonicum, R. schlippenbachii.

These three species formed independent species group. E. yedoensis var. poukhanense
showed the closet relation with presnt new cultivars that bred in University of Seoul(UOS)
R.'"Koreayeongsanhong’ and FR.'zasnaghong’ which species have not known gene relation
were founded very close with R. indicum of tzutzuzi section. In the gene relationship of
new cultivars making UOS, the closest one with K. yedoensis var. poukhanense was
"Hangang’ while K 'Koreazasnhong’ was closest with 'Baebong’ and 'Seoul’. All summner
flowering cultivars were close with R. indicum and R.'yeongsanhong’.

Garden azalea such as 'Seoul’, 'Baebong’,’Bughsan’, 'Siribdai’ made in their same group in
all collected 20 species. they were and analysed by RAPD analysis. The results were as
follows. There were four groups them in section unit R.’zasnahong’, ‘K. yeongsanhong’ in
Macrosepala subsection were close comparatively with E. indicum in Indica subsection .
R.'koreayeongsanhong’ was close relation with E. simsii hybrid in kaempferia subsection
while E. obtusum and E. simsii hybrid were same Kaempferia subsection. But R. obtusum
was close with Indica sub-section and R. simsii hybrids closed Macropala sub-section by

RAPD similarity analysis.

6. Cutting propagation in difficulty rooting azalea species.
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They were better cutting media of the mixed media of pea moss 1: and perlite 1 by volume
ratio than the mixed media of vermiculite 7 and perlite 3 (v/v) in native azalea such as R.
mucronulatum, FR. schlipenbachii, and exbury azalea 'Golen Sunset’ The optimum -cutting
time was on June 5, and that of rooting growth substances was IBA 5Omg.L71, 5 hr
soaking that resulted rooting % in 80% and 59.1% for K. mucronulatum and exbury azalea
respectively.

The cutting time of R .schlippenbachii was the best on June 18 and rooting substances was
to be resulted 13% rooting in NAA 400mg.L"' 10sec. soaking.

7. Breeding study for crossing with far relation species for superior new cultivars.

In breaking incompatibility among interspecific species, the species that were incompatibility
relation in cross were adapted by stump pollination that got pistil from intact flower and
put into petridish on humid filter paper in lab. The incompatible species with R.
schlippenbachii in female showed pollen tube, out of six specie, 4 species R. mucronulatum |,
R. yedonse var. poukhonese, R. obtusum and R. indicum looked in micro pollen elongation
tube by stump pollination which no stump pollination in six species was not entirely found
pollen tube. These of 1/4, 2/4 cut style showed them for pollination of R. mucronulatum in
male, which the incompatible combination beteween R. yedoensis var. poukhanense and R.
schiippenbachii were shown pollen tube showed them by all stump pollination in regardless
amount of cut style which E. japonicum did not show any pollen elongation tube. In the
species of incompatible in K. mucronulatum, out of six species with pollination of this
species, three species such as R. yedoensis var. poukhanense. E. obtusum and R. simsii
hybrid were shown for compatiable pollen elongation by stump pollination.

The combination with E. yedoensis var. poukhanense in female, four species such as R.
mucronulatum, K. obtusum, R. indicum, E. simsii hybrid .6 species were found pollen
elongation. In R. yedoensis var. poukhanense in female crossed with six species in male the
stump pollination, four species(R. mucronulatum , E. obtusum, R. indicum and R. simsii
hybrid)founded pollen elongation from microscope observation. The azalea species
incompatibility with R. japonicum were not found by this technique any pollen elongation in
six species all.

R. mucronulatum 'Yodogawa’' in female found pollen elongation in the combination with
three species which were K. mucronulatum, R. obtusum, FE. simsii hybrid showed it's
elongation the combination between K. obtusum, and K. simsii hybrid showed high
compatability in particular. The interspecific cross in R. mucronulatum as female were
shown them in two species among five species of male, while in case of male of three
deciduoue azaleas could not find them in regardless amount of cut quantity of style.
However. R. obtusum in male with this could find pollen elongation by stump pollination of
the cutting of 2/4, 3/4, 4/4 of style, respectively.
R. obtusum in famale showed them in three species of R. schlippenbachii, R. mucronulatum
, R. simsii hybrid and R. mucronatum in female showed compatibility pollen elongation

three species that were R. japonicum, R. obtusum, R. simsii hybrid.
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In case using female for FR.'Blackzasnahong’ found pollen elongation by pollination with
two species among 6 species while R. simsii hybrid 'Redlope’ in female showed three
species in compatible pollen elongation among 5 speceis R .indicum in female also showed
in two species such as R. yedoensis var. poukhanense and E. obtusum while R. obtusum

had with R. indicum in good compatibility relation, but this did not have other four species.

8. Stump pollination of intact plant in green house.

There were investigated by stump pollination of intact plant for fruit setting in fall season,
The results were as follows. The incompatibility species with F. mucronulatum in female
could not set fruit capsule in no stump pollination while several stump pollination in
combination between R. mucronulatum and FE. obtusum set fruit successfully. Several case
got successful quite the combination by stump pollination that were shown incompatibility
by normal pollination method. R. mucronulatum and E. simsii hybrid in female with three
cleciduous azaleas such as R. schiipenbachii, R. mucronulatum and R. japonicum could not
find any fruit setting by stump pollination while F. obtusum 'Baigbangul’ in male with
female of R. mucromatum 'Akado’, 'Yodogawa', K. yedoense var. poukhanenseand R.

mucronatum showed fruit setting.

9. Breaking of incompatibility using n-hexane treated pollen
Out of 56 cross combination using n-hexane 5 minute soaking treated pollen pollination, one
combination that cross between FE. yedoense var. poukhanense and R. japonicum had

successfully three capsule among 10 flower crossing

10. Breaking of incompatibility using mentor pollen

The pollination in lab on the pistill that took out from intact flower put into petridish on
humid filter paper, then investigated pollen elongation in style using microscope, the results
were as follows.

10-1. In R. schlippenbachii(royal azalea) female

The incompatibility combination with E. schlippenbachii using stump pollination with mentor
pollen out of six species in male, four species could find pollen elongation in the 1/4 cut
style of royal azalea with pollen of E. mucronulatumm mixed with mentor pollen that killed
by high temparature of 90C 1lhr while they were successfully to show pollen tube
elongation in the 3/4 and 4/4 cut of style with R. yedoensis var. poukhanense. And R.
obtusum of them showed in 2/4 and 3/4 cut of style while the cross combination between
R. japonicum and R. simsii hybrid did not have pollen elongation. They found more
successful results using mentor pollen killing by methyl alcohol 9726 5min. soaking than the
treatment by 90°C 1hr killing pollen.

In the male of R. mucronulatum, E. yedoense var. poukhanense and R. indicum
"Yeongsanhong' no stump pollination did not show any pollen elongation while all stump
pollination found pollen elongation. While R .japonicum and R. obtusum showed in the

combination 2/4, 3/4 cut style of royal azalea. These result showed more successeful in
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using mentor pollen killing methyl alcohol than those of high temparature.

10-2. In R. yedoense var. poukhanense in female

In case R. yedoense var. poukhanense in female on the contrary of R. schlippenbachii case
could find pollen elongation in pollination of the mixed mentor pollen with E. mucronulatum
in the 3/4 abd 4/4 cut style of this female plant. While R. japonicum pollination in 3/4 cut
style and R. obtusum pollen in 2/4, 3/4 cut style showed pollen elongation for this plant.
There found more pollen elongation in the killing by methyl alcohol mixing pollen. The
most occurrence combinations were R. japonicum, K. obtusum, and R. indicum with this
female plant. These three species as male showed all stump pollination without no cut style

pollination.

11. Breaking interspecifics incompatibility using mentor pollen in intact plant

In R. schlippenbachii, in female mentor pollen that killed by high temparature 90C 1lhr
cross with 6 species of incompatibility with royal azalea resulted no fruit set. Mentor pollen
of methyl alcohol 97% treated with them did not have any capsule also.

In R. yedoense var. poukhanense (Korea azalea) also did not get any fruit capsule in same
way cross of royal azalea using heat treated mentor pollen while in case using mentor
pollen treated methyl alcohol had many fruit capsules. They had successfully crossing in
2/4 cut style with pollen of R. schlippenbachii mixed mentor pollen. And four species in
male such as R. japonicum, R. obtusum R. simsii hybrid with Koean azalea of female got

fruit set successfully using mixed azalea treated mentor pollen.

12. Fertility between native and exotic azaleas

R. schlippenbachii of female cross with reciprocal crossing among 7 species of native and
exotic ones, they did not have fertility among 7 species without self cross. Also R.
mucronulatum  of reciprocal crossing cross with 7 species in male was not fruit setting
without selfing cross. In case R. yedoense var. poukhanense of female cross reciprocal
crossing with their 7 species, there had high fertility in crossing with R. yedoense var.
poukhanense, R. obtusum, R. indicum, R. simsii and self crossing. In R. japonicum of
female, it did not have any fruit setting without self crossing.

In case R. indicum 'Bacgbangul’ of female cross reciprocal crossing with 7 species, they
had compatible relation with 4 species such as F. indicum showed good fertility with R.
yedoensis var. poukhanense, R .indicum, R. simsii hybrid and self crossing. In reciprocal
cross between R. indicum ’Yeongsanhong'of female and 7 species they had compatibile
relation with 4 species such as K. yedoense var. poukhanense, R. obtusum, K. simsii
and self crossing. R. simsii hybrid of female cross reciprocal crossing with 7 species, there

show fertility fruit set R. vedoense var. poukhanense, K. obtusm, R. indicum, E. simsii.

13. Study long term storage killing method of pollen

In study of long term storage of pollen in lab experiment, 7 azalea species show high
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percentage germination for one month storage in any temperature of 5C, 0C, -5C, -10TC,
-20C and -40TC. In two month storage, R. schlippenbachii, R. indicum and R. simsii
showed below 80% germination in indoor temperature while all low temperature was over
80% germination. The germination of it became rapidly low in indoor temperature storage
for four month, R .schlippenbachii, R. obtusum, K. simsii could not live in this condition
while R. mucronulatum , R. yedoense var. poukhanense, R. japonicum showed 60 to 809 in
germination % in this condition whereas all 7 species could live entirely in -20C storage.
The -10TC did not decrease germination % among them while azalea in -5C show low
germination. Five month pollen storage showed tendency with little germination in five
species of indoor temperature. E. simsii had the lowest hardness that it killed all at -5,
safe temparature of it was below -10C to -20°C. After 7 months, they showed same
tendency with 6 months.

In study pollen Kkilling method of 7 species of azalea could kill completely at 90°C lhr and
there was 97% bmin in methly alcohol.

R. yedoense var. poukhanense pollen st 50C 16 hr showed all death in R. yedoense var.
poukhanense, while R. schlippenbachii showed little alive. Seven species discussed pollen

alive in different temperature and time.

14. Study of azalea seed propagation

R. mucronulatum seed was the highest germination to be 60.7% in treatment of hymexazol
1Omg.L71 with GA3 IOOmg.Lf1 3hr. R.schlippenbachii and R.japonicum showed best
germination in hymexazol 10mg.L "' with GA3 250 and 500mg.L ' 3hr. Exbury 'Golden
Sunset’ resulted best in one part of peatmoss and one part of perlite by volum of exbury

azalea 'Golden Sunset’ and R. schlippenbachii

15. Tissue culture study

The best media for seed germination of F. schlippenbachii, K. mucronulatum , exbuty
'Golden Sunset’ was 1/2 Anderron media. Growth in media showed different response
according to azalea species. Plant growth regulator(PGR) of callus induction of R.
mucronulatum's leaf was IAA 0.ImgL ' with 2ip imgL ' or NAA 0.lmgl ' with 2ip
lrng.Lf1 . While leaf tissue culture of R. schlippenbachii showed little callus, but R.
japonicum was not response callus formation in PGR. Terminal meristem culture was better
than side meristem culture in K. mucronulatum , and R. schlippenbachii occurred new shoot.
The best PGR was IAA 0.1 + 2ip lmgLf1 in R. mucronulatum , R. schlippenbachii was 2ip
ImgL " addition

16. New cultivar breeding and cultivation

New pot cultivar that have superior character and best ornamental value were selected 9
cultivars in seeding of crossing azalea since 1990 among R.indicum, K. yedoense var.
poukhanense, R. obtusum, R. mucronatum, and R. simsii. They propagated 2,286 plants by

three times cuttings. These five new cultivars for pot growing evaluated and studied by the
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grade and number of pinching, shading grade, dormancy and natural flowering time.

New garden azalea released 12 cultivars in crossing line and evaluated ornamental and
cultivation value. Cultivation methods were studied in pinching method, shading level,
dormancy and natural flowerig time.

Eleven of new summer flower cultivars were selected from a lot of crossing lines which
crossed since 1990 with R. indicum with native and exotic azaleas. These cultivars also
were studied to pinching method, optimum light intensity, dormancy and natural flowering

time.

17. Nursing of cutting and seedlings for plug’s culture

Native and new cultivars making from Univ.of Seoul were studied optimum media,
condtainer size of plug, and nutrition solution. Media of peatmoss 1 + perlite 1 by volume
were best, and plug of 200 cells a tray had best growth. EC concentration was best in 1.0
dSm’ in seedling plug culture. Cutting medium of plug’s culture of 5 new cultivars was
better in mixed with peatmoss 1+ perlitel by volume than vermiculite 7 + perlite 3 mixed

one. Plug size was best in 200 cell tray and EC 0.5 ds.m '

18. Actual proof study for in new cultivars local farm

14 cultivars which were 7 for garden, 2 for pot and 5 for summer flowering were
evaluated in local agriculture institute of Jeonbuk province where center of azalea production
area. All cultivars resulted good enough in ornamental value and cultivation condition. All

farmers agreed for new cultivars having superior characters.
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5. AFEF FA L 2Pl €@ P WAMALE S ATl ol PN E
ARFE PO Fol olFe FANYAARYL AT HFE7), $E, BolE L 254,
Fole FHeY] A AFE Y At GAATHEGER BT 2wy ATs
$EAT BFR WFFE FHL AT 2ANPIERA WAEH, PFREA, WF2D 5
% 79 sar

6. 1EY AAE MPOR $F ARF AFF AT P AwMY AFE WA $F 23
AEF NEF AL LAY FYATEA $F RS AFFF ATH@ 7 AF] A
WA, NS 2d, LT8R, B3 204 $)¢ PG @8 49§ ARF AEF
AR Ay e Awe ZASAEF AW (3989 DS TR oAF
NEE AxF AFE AT LAWY TR AL oF AREF AHFA AwH o A
Fo AW (39 % B APS TIHAc

7. A%F SENS AN S50 TR A AT E Stk F e T {1
Bag WA, §7), Fo & Tyshac

1. Rhododendron% 292 &7 A7

Rhododendron?; 2% X &# ¥} (Ericaceae)® °F 100%, 3,0000] Fo] Uth e 2~Ed Ao}
& A9t A AA Fxetal glow, 538 swetof Ak pr| o}, dolxZevte] FE FE
3, $-2] kel &= 94 28F ] dth(el, 1995). Rhododendrond: A& 3t &2 7
© 1753 Linnaeus®ol] 93] Hx=Z AZHJ=d F5, ofxlof A EnjdAa =X 5&&
Species Plantarumel] 7| AstH 2 A 2 & AEZ EFHE 3 | F& Xx85< 67 T2
2 FAE AzaleadS 9] HFE A A, Salisbury(1796)el ¢138le] Rhododendrond: 0.2 =3
39 Th Blume(1826)= Java®l CelebesZHE 33 4FS VireyaH o2 EH/3I93, R
metternichii® WHE YEZ= 1/lE HymenanthesE o2 EHFHIAT, F &£ EF X

Rhododendron%: 2] ool A& A HFH 1L JrH(Sleumer, 1980).
2] vt Al Rhododendronsy 21&ol et A% 1854 s+ A=< Schlippenbach”?}
ZZUE 2 Agste] Ao} A &8 Maximowiczol Al Bl Aoz A zE =1, 18701 ol

2250 Rhododendron schlippenbachii Maxim.o]2F+= ¥ o] Eo]zl Ao

z
= 5}y A 5ol A (F
o} 4 1994). Maximowicz(1870)= A|W|glo}, = =1 A& FA|o A F=Xs Ay A&
£S5 F¢H o2 dF3e] Rhododendron Asiae Orientalisol @33l &=dl, w3 AT 43
SH

Fo EFIEARZ o] &3t Rhododendronds AE2] EFAlo] o3
Sleumer(1937)& Rhododendron<: 2 &S 4o} 118 E 738t W g3y}, 194930 3HA]
1)

=
o e, dFote] 9A], AHe|Y B E(branched hairs)e] 5, F% =

il

M o5 T8 7 AR GFUA 8obE, Mobd 2 /st AZE Al 1eu 1980d
Aok ZFE 7 AAE I FAste] 8obE 198 = 7N ko] ek tH(Sleumer, 1980).

Galle(1995) = 2 E8x &0 A= Sleumere] EFAAZF 1A FHo] F2 AFEFH X gF AWk A uj

7}l Al Balfourian system &, A& Al&3le EFWHol US Bo] AFSHU L A AAF
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ol RhododendronZ: 2 E& 9] F+ Sleumer? 8o}% A AE AFE3SHAE, azalea group= 4
Z3}o] Philipson(1975)¢] Al¢to] W} azalea groupS 77019 sectiono® EFsta ¢g&d, $g
vt 2pA sk gl FE2 old g E )

2. Rhododendron% =9 #5544 2 o] &d%

g ygte Agd, AbEz J22U4Y 5 Rhododendrond: 21 =9 Ao 2A HA A A o
2 F83 FH4x FAAeY. =2 AR Rhododendronds &2 LA (R mucronulatum
T.), 2FE%(R. yedoense var. poukhanense N.), AAAZ(R. yedoense M., HEZUT(R.
schlippenbachii M.), ZFZEYUF(R. weyrichii M.), AX1G (R dauricum L.), ZZFZ(R.
tschonoskii M.), SHA2HR. parvifolium A.), R XA (R. micranthum T. o] Slth(o],
1995). U Awl FFL oF 1009 Folu, A #F2 ‘Red Beauty’, 'Red Wing’, 'Misson
Bell’, 'Ripple’, ’'Inga’, ’'Picotte’, ’Califonia Sunset’, ’'Shame Price’, 'Frederik Sander’,
"Lorelei’, 'Reinhold Ambrosia’, 'Mother's Day’, 'Hexe’, "BUE’ ‘WlW’, ‘FFR’, ‘W7, ‘S 4T,

T

o]

-1-‘[4_1]1

¢

e

of

KM, KEE 2001 %03, STl N NFF] Wol vhsh Qo 9] U FFE odd F
Fol @AHo gor], BF g EFo] YRS AX £U AoT A¥ Ago] RoJA A
of @tk EEW AMEAE ®u A4 Red Beauty'st 'Red Wing' EFo] F#5 o,

FH <+ B9 ‘Califonia Sunset’ EFF°] <17|E a7l Y (DA T4, 1998). Y& A=

ghupel o] '2Elts 43 Fo] HFES AA st

3. RAPDEA ol 9§k A& &7
19859 Millis 5l 1l

PCR technique< ##} A EstEofol A 7fdte A3 =
2
A

A7 Yol 54 DNA sequence? copysrZ 7|33

fr [F o ot
>
X

2 AFG7HA U ol MRt

2 TEAY F Aok HellA F5& Bkth(Welsh 5, 1991). PCRS & 3hube] DNA A#7}
A% FHHo] band® YEtE 7 S A2 I & 57 = i1(Innis®t Gelfand, 1990), A& 2%
Aol w=3 ¢hEste] iR Fwe screeningoll & A ¢l HWFW ol tH(Tragoonrung %, 1992).
Williams 5 (1990)<> ©] PCREH S o] &3te] FHstaat sk ol DNA @71A el tigk A
A AR flolm Yo dA7IMEE ZtE primerE AMEEY] the FEES IS F dE
HhH o 24 RAPD WS Alekstith T3 Willlams 5(1992)2 RAPD #2444 band pattern
o] Y& mAE APz o va A AHRE AAISHA AL, Hadrys 5(1992)2 RAPD
Mg o] gste] A Aw #AA, Fd Wol 4, FF 7 T ode Zokd A48 & S
S AR T

A o] A2 A YE EE A EY fHdelE: o

g4 54
A A5 ZAbste]
= restriction fragment length polymorphism(RFLP)el| ®]&}e] A& 3 o] H]
WA Fpaela, Ajzke] Aok, YA E AESHA @ thEFe] genetic markerE H| w A
S 4 Q7] wiEel ofe] ®ofollA o]gx i dti(Benner 5, 1995 Wachira 5, 1995;
Hillis &, 1996).
RAPD #H & 54 & AlY, Neurospora crassa 2 t2] Hhg|g]ol A
gl Yl (Williams &, 1990), &3}, &3, 15, of=mebA 2~ Fub @
B, 35, A, raspberry, blackberry, 2% 5 to] A& AL o] o]&Ao] FHHE HF 3l
H(Weeden &, 1992). RAPD &4l 93t AEEFE E5(F, 1988, o &, 1993), &+
¥ (Oard®} Dronavalli, 1992), @& Halward 5, 1992), Wl5(Demke %, 1992), 3 %= (Collins<}
Symons, 1992), A& 2] (Yang¥} Quiros, 1993), 3}3}ok(Stile &, 1993), AF#H(Koller &, 1993), i

59

i °
ol ol g3ty 2ear 54 AF Zack WA 5

o],
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HAA(Y) 5, 1993), ©jA(Shimada -5, 1994), Hsok(B, 1995), &2 B (Fabbri &, 1995), i
vH(Thompson, 1997), 115(%F, 1997) & oo ZEoA F3so] 1 o] Aol Hix i gIth
Ak o] vlE] AR o] WS A& Ade gAe @AY HZ(Kobayashi 5,
1995, &, 1999) , Alvid (4, 1996), AHAFE (o], 1996), F&3H(o] &, 1996), v 42T E(F
%, 1996), #HFYeol, AlZetwl(Zhang &, 1997), =+ sH(Wolff¢} Rijin, 1993; =, 1997), 4w&l(°],
1998), WEUF&(71 = 71, 2000), Zhdle]A(e], 2001) SolA = A5 A

Tejt RAPD W o] Fda o] Adx Eetal AdAgo] @& Aol dow AAEIL g)
o] o= amplified fragment length polymorphism(AFLP) ¥+ inter simple sequence
repeat amplification(ISSR) 53 72 WHo] o] o] &5 JrHFang 5, 1998).
Rhododendrons; 21 & dojx A EFE 7|22 39 flavonoidyt carotenoid®} #

wAstel BRAAY ABA NS AusAY, Aol BN M wi

fr ot rlo

sled s &
Aars FE3Y A7 5S AN F HEYE band $4S F3te] FAd#AE F43
o]l H45 7%= 3 tH(Harbone 5, 1980; King, 1980; Spethmann, 1980; Hwang, 1988).

DNA fingerprinting= &3+ rhododendron®] 4]¥ 7}54 o] Rayburn 5(1993)] <3 Hzx=
A A E 3L, Igbal (1995, b)) &, MEF 2 #HES x838= F 13701312 rhododendronel T

o)

skl RAPD®A S §38to], f5 2 o #A7 gl 7|Ee] EFAALL IR 4
A AE Ao e 2 Fo|X vt YU primerd] ¢ YEY FE bande] A
Southern hybridizationS sty Elstel 2 A3 dE bandE A 9sta o] 5

A S 3ol dth. 18]al RAPD markert % %H 4
FAAME FHA FAHEESE Histe] F2 AR 9t M2 H= rhododendron®] #E 7
of &3t AEE F AE FHAdS AxIAAT. dEAANE FEA azalea FEFTE
RAPD #4®e] #8385 Wil L g ol < RAPD 4% A7
Ae] RAPD band 44< 2zt ZIAIES] 9 F ez 54 FAF]94 RAPD marker$t
H 5 o] Ay ol (Kobayashi, 1995, 1996). ¢-2] i}glol A= RAPD
A3 FEH 5SS vluste] A& ofF9 9] fie A4 Do fFAd@Ad F83)
A ol &d 4 Utk SFATHE, 1999).

4. A&F #5549 &

i,

Mr off Jr 2 % o Mz e M

homologous sequences&
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thols, 1989). A%Fe 234 shEom Fr|A%o] 7ted siF=
z= st ArIAgE e Aor HAom oo ik A= 1E B
gt} 0](1989)= Atd &Y A= 10 ~ -20TolA 5/E3 AFetod= dF2 A=3+%
U =9F2l ofFgo}l (cv. Mission Bel)9}t 38t d%H2 -10 ~ -20CAA A AESHA
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S o R obtusum hybrid (‘Mother’s Day)¢} R. scabrum X R. simsii 18] <1 ‘Benifusa' &=
AEEo] YUrhs Bart vk debd o R HER{ AL A gEel 2ol silicagel™ o
A R Y-S =ghololo] A(-80T) F AAAA(196T)o AFHoz A3 Burt
9l freeze-drying(lyophilization) = 3}&A 4ol &34 <l Ao W st Yt}
ol9} FAFSE HFol AFEA, 60T~ -80TCAA AFAXAZ|=H HFo} 3
FollAl -1T~ -196TC AlolellA] &% Aolo] WE AEEC] 25 AR 71 glATL &3t
UL, 1980). olgdt HutsE HEZEFo L AL AxAZAe] T4 7HsA

Michulins < mentor 334 3htS Estdsiitst EAbEste 1 5 &

S XS =i Baskgth 3 gammaXl FAF] o dte] #3HA o slo] &
S GA T us Frol sHES EFAEste] ubje] A¥ 3?935}(_ 1976). ZAbE 3E
¥ =

rulo
>
>
o
=
X2
i)

kel
FH S BAG AR Wl BATY el FFARA Asade Aol
2 Rasa i, 1980).
& FEF 5 Yool A7 ol s Ee 2w,
‘qai /\guieﬂ# FA N oki}/\]ﬁ HLo}
LIl

oo o
2

Mentor pollenAt
TA} gao W& FAepd Al $hskek
A s st sHES AMS st Eavt
9} Obst, 1981).

Mentor polleno. = ©]-83}7] ¢3le] 334l JES
Aoz 7pd sy He A, ¢F, AR S AL
Dayton, 1974).

A shE ATl A 16T el 23] xpol7t QIR E A kil Aol A= 50%9 3t
A= 5 A= 7IZke] 40Tl 48/\] Folgl ot 90°C oA 10-20
(Dayton, 1974). o]¢} FAFSH A= W3}, vl 59 37 HJFolA
(Shivana®} Johri; 1985). $HH <2 % wujA| & H7MFE Z]/\V\]ﬂ t]
9 @747?]/\} Oﬂ s AE v ik

3

1
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2] 3 op 4 959%(2/3)
A 0%(0/14)
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e 02(0/74)
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ER=E 13.7%(7/51)
ool ~ 0%(0/17)
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o d & Jikg’ 66.7%(8/12)
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T s S 15 | AT B #3549
Nz Rhodoendron yedoense var. R-13|2 2 R13
poukhanense
Hz&:EUY  |Rhodoendron schlippenbachii R-02|2&ZUHF'R2
A JArE Rhodoendron ‘yveongsanhong' R-06|94+5'R16’
< I HIAE  |Rhodoendron 'koreayeongsanhong R—-19|22& 9 2&'R19’
AALE Rhodoendron ‘zasanhong' R—-03|#}2F&'R3’
= Rhodoendron mucronulatum R—20|x & 'R20’
sk Rhodoendron japonicum R-01 (32 % 'R’
= (mliiiju}) Rhodoendron obtusum R-04 j?%ﬂ‘ﬂ]‘%ﬂﬂ’\]
T | WH=(HY) |Rhodoendron indicum R-05|s)H &5
H]LE_?E Rhodoendron simsii P.hybrid R-07[e}&g ol el ==’
(HREE %)
ALE 01-1 |Rhodoendron hybrid 1 R-14|AY & ‘A&
ALE 01-2 |Rhodoendron hybrid 2 R-15|A Y& 37
AYLE 01-3 |Rhodoendron hybrid 3 R-16|A Y& ‘wfx’
ALE 01—-4 |Rhodoendron hybrid 4 R-17(AH Y& ‘F3hil
o 494 01-5 |Rhodoendron hybrid 5 R-18[4 94 "A g’
j:H ) 4% 02-1 |Rhodoendron indicum; summer bloom|R—08|¢ & 718} 8739
’ ) 4% 02-2 |Rhodoendron indicum; summer bloom|R—09 | & 713} 8 747
) 4% 02-3 |Rhodoendron indicum; summer bloom|R—10|4 & 2% R10’
) 4% 02-4 |Rhodoendron indicum; summer bloom|R—11| & 7]8}3 711
) 4% 02-5 |Rhodoendron indicum; summer bloom|R—12|4 & 7] 3F'R12’
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79 1-4-2. PCRE 99 8% #4128 S8 AUAE 2 winy

2). AL @ ZFE5ey FHAAN I Fes AAXNA SAE A9 Mmudm 2 A4
i AT olF A% Qi e 9F sHstel A=A PCREAM] ¢
sted &Y clonefr & E<lstaitt.

3). RAPD markerell gt #H%9o] 7} F54 band®AF 2 FAAAEA

(1) Total DNA 2]

Hzol DNAE Egsl7] Y3 WS V. Razel J. Ecker(pers. comm.)d] & <7 ¥y
a}of /\]"Q_O]'l)\———u:] AAE B AR S v 2k AFdE oS WA Abdel ¥ A A
E HUrst & A3 vt vRaf sk 1.5mL Eppendorf centrifuge tubeol] %7 3
700uL 9] DNA extraction buffer(100mM Tris-HCIl, pHS8, 1.4M NaCl, 20mM EDTA, 3%(w/v)
CTAB, 1%(v/v) B-mercaptoethanol)S F7Fslal 473 4]0]%=5 vortexingdt v 65T ol A
3087 85 st A 700uLe] chloroformiisoamyl alcohol(24:1, v/v)& H7}stal 10% A&=
dancing shaker(DS 300, BMS)® £E5¢ & th, 10,000rpmo.2 20Tl Al 1023 A& &
3 O g5 400uLE A FEA AFATE o] &Y 100% ethanol$<4S 800uL * 7}s}o
A S v AR20T AR)el Ao® 107 §F Tk L vkl 15000rpm 2 207C o
A10E7E A EEE te Aede WY F gA] 70%  ethanol& S 400pLH 7hakaL
15,000rpm o2 20T oA 5&1F 9472 5 e b3 DNA pellets A=A T
200uL9] TE bufferE #H7}sle] pellets =9I ?

T o

o flo

ol

R
L

R

0?

o)
5 HBFEAZS o] &l DNAS HHFd I
10ng/uLe] F=2 34 3le] RAPD Ao AF&3F5

(2) A&Z5F9 RAPD AA %7

H& 79 genomic DNAE ©o]&3 RAPD EAWHE #7952 39S W yer}s DNA
bandE¢ & FEHE 7|22 3o FHAWolE FASY] witd Hrt AdA = dFx7e]

a9 Ho] RAPD A%S Fdat=d AoA 71 AdA de 21& &dolr7] fal template
DNA, Taq polymerase, dNTP, primer?] &x°| w2 PCR(Polymerase chain reaction) 2 3}2]
AN oAFE ZAFSEA T

zt 289l PCR ¥Hg &AL template DNA 2ul(20ng), Tag polymerase 0.16 unit, ANTP 2u
1(200uM), primer 5uL(200nM), 10xreaction buffer 25ul, 2831 YHA = EoH 33 SHTZ
F@ste]l & ubg S 26u= a3tk PCR 7171 Perkin Elmer®] PE-9600S A3}

F M ES EtBro] 71 15% agarose gelS AF&3te] 80VolA 3AI7F HWEEAIZl & 1H~
= ZA}&le] polymorphisms #43}it}.

PCR 71719] setting %72 pre—denaturation 94C A 3%, template DNA denaturation 9
4Tl A 1%, primer annealing 37ColA 1%, DNA extension 72ColA 2%2¢] A& 453] ut
E5F AT

a. Template DNA &%

PCR FFeol 9ol & ®kg & 25pFel >3+
genomic DNA 5, 10, 20, 40, 0ng® o2 717} =&
&3t T agarose gel AolA DNA band %S H] 3} Th Template DNAS] 71k o] 9] 9]
e addEe Lidd wvhs &9 TE ke Fsto] H7bskivh

LN

= =
gjste] Wb g8 A=xskel PCRE
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b. Random primer?] &%

Random primer®] #4 25 F93}7] 913kl primer OPA-18, OPE-18¢] %% 50, 100,
200, 300, 400nM=Z 3s}le] Z+Z} PCR WHg €998 A =319 th Random primer ©]¢]9 th& 24
5 A7 e &9 TlE we wp Hbelon xAld whE &L PCRE %
agarose gel JellA 7] 9534 DNA band 43S A8
c. dANTP 5%

o

H# PCR Z<& 93 ANTPx = 74 A3 = dATP, dCTP, dGTP, dTTP ztzte] #H
7FeE-S 100, 150, 200, 250, 300uM=Z ate] PCR ¥H& 84S %Attt ANTP ¢ 99 t& &
252 A7IE e &9 VE TR wE Hristgon zAlE dkg 892 PCRS 3 &

agarose gel oAl 7] d-53to] DNA band ¢3S AT

d. Primer screening

A HzZy =dHEzE ag)u wwjE HZe] DNA FZo AHEg3E primers AEduzf
OPERON it ¢ 80% random primerE thito = o] 2d3d xAsto) A PCR3FSE PCR AHE 9]
A P = FFS vustdnh & AFe dojA PCR ¥HE &4 fo Awd v+ &
Z4 3 ol ZAste] A&kt
3) RAPD 4] g H&E7{o| FAAALH
2% band® Tor, —“Foﬂ wz} 1, 022 coding3dl$ o,

vy

3. Ay % unF

7F. RAPD markerel] 93t d% 9] clone?td % FAdAEA 2
T8 AHEZITH AHY AEF F ofxEAL AP FY] clone S 918 bandZAL
1) 2& 72 RAPD A4 =74 T4

(1). Template DNA # %

RAPD AAzZ7AS #7] 93t PCR w89 25ulo ¥E3$HE = template DNAC] %4& 5, 10,
20, 40, 80ng o& el 3tof PCR WS 33 & band ¢S ¥lueAtH(1d 1-4-3).
Template DNA X7} 20ng ©]sloll A= band F7F A £8S & 4 Attt 20ng °o)| 49 &
Lo A= band ¥l wwgh xpo] wiel ubA st & ATt mEkA 2 AT
7b4 A A3 Template DNAS %= 20ng¢l A

(2). Random primer? &=
Primerd] A& %%+ template DNA9 %o wat detd & 9o (Devosét Gale, 1992),
Weedene template DNA2] 5% 2|d] primerd] @74 <E FAo| gt = F-Hhar st
2o AFAE] primer 55 10-20ng(Kazan %, 1993: Koller 5, 1993; Heun¥ Helentjaris,
1993; Yang®} Quiros, 1993; Roy &, 1992) HHolA A&t oy ASdd wexes 725
7-5087+A] E=o] A&3 B ax 9lo] A (Stiles %, 1993; Welsh %, 1991) ZA primere] TE+=
5ol TR A 2 T oy 7HA 8]l wep gebd 5 9low o] AP ZAG A
B THHEE FEF o] primere] HA FEE 20ngd Aow FAHATHLE 1-4-4).

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

l
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29 1-4-3. DNA % Zx7¢ @& RAPD polymorphism(1-10: R-08, 11-20: R-20, 1, 2, 11,
12t bng, 3, 4, 13, 14: 10ng, 5, 6, 15, 16: 20ng, 7, 8, 17, 18 40ng, 9, 10, 19, 20: 80ng)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1718 19 20

Z79 wE RAPD polymorphism(1-10: R-08, 11-20: R-20, 1, 2, 11, 12: 50nM, 3, 4, 13, 14:
100nM, 5, 6, 15, 16: 200nM, 7, 8, 17, 18: 300nM, 9, 10, 19, 20: 400nM)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1718 19 20

Z71e] & RAPD polymorphism(1~10: R-08, 11-20: R-20, 1, 2, 11, 12: 100uM, 3, 4, 13, 14
150uM, 5, 6, 15, 16: 200uM, 7, 8, 17, 18: 250uM, 9, 10, 19, 20: 300uM)
123 4 5 6 7 8 9 10 1112 1314 15 161718 19 20
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% 1-4-6. OPERON's primer OPA-18% ©]€3% 19% Rhododendron taxa®l RAPD
polymorphism.(M:marker, 1:R-1, 2:R-2, 3:R-3, 4R-4, 5R-5 6R-6, 7.R-7, 8&R-8 9:R-9,
10:R-10, 11:R-11, 12:R-12, 13:R-13, 14:R-14, 15:R-15, 16:R-16, 17:R-17, 18 R-18, 19:R-20)

1 2 3 4 5 6 7 8 9 10 11 12 1314 15 16 17 18 19 20

a9 1-4-7. OPERON'’s primer OPB-01& ©]&%3 19% Rhododendron taxa®l RAPD
polymorphism.(M:marker, 1:R-1, 2:R-2, 3:R-3, 4R-4, 5R-5 6:R-6, 7:R-7, 8R-8 9R-9,
10R-10, 11'R-11, 12R-12, 13R-13, 14R-14, 15:R-15, 16R-16, 17:.R-17, 18R-18 19:R-20).
(3). dNTP 5%
A% 7 RAPD Aol Ags ANTP sx& Wtz dF <o #e g DNAE o] &3t
o] PCR ¥H& & o] ANTPE s=d=E g Hriste] A3 Ad=19 1-4-59 23Ut
AukA o 7 thgro] dAFAEo] ANTPY v2E 2000M= A&t Y (Kazan %, 1993; Yang
Quiros, 1993; Welsh %, 1991; A, 1993) == 100uM=Z A}-83+$ 2 (Heund Helentjaris, 1993;
Koller &, 1993; Roy & 1992) % H A= 150uME A& 4= th(Stiles &, 1993).
2 AT AA ANTPFEEE 2000M=E v AFAE0] Ag-gh 100*200111\/[«] FEet AT
(4). Primer screening
Operon A} 10-mer random primer® A, B, C, E kite] %807 primerE 01] H A H S )]
H& FZF9 RAPD A3l 317019 primer(% 1-4-5)& A%t} AW 7]|5£E band %ol
wel band F7F @i FElste] o]&A4do] mra ddEH= s AEete] AREESAT 31719
primerg AFE-3te © 84S YElWE band v F 3217H219J'1 primer & HAAE 5FC
o, Ao A= 1670tk 2 FFEE RAPD band®] & AAtstd b o §d4 g =
AbatTh A kit ol A %#6& RAPD Z3}E ERd pnmer—z— 25 671(A-04, 07, 10, 11, 12,
15, )ellth. B kit FolA 3 RAPD Z¥E YERH primerv E5F 871(B-01, 04, 08, 10,
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11, 15, 17)°]Atk.  C kit FolA $F3% RAPD ZA3Z YER primers 2% 1070(C-02, 04,
06, 07, 08, 11, 12, 15, 16, 19)°]At}. E kit FlA 953 RAPD Z3E e primere &
T THE-03, 04, 11, 14, 18, 19, 20)°]At}t. 19 1-4-6, 1-4-72 1952 Rhododendron taxa®| T
3l OPA-18%} OPB-01 primerZ screening3F Z3}o]t},

2) RAPD 4o o3t H&EFo] fduA

AL EYdF wujFE L ANEE AE2RS 20FE Y FABAS £AsA RAPDEA
£ ol&sted 5 2 T EIA FHdA AdE 2AFE T F 80719 random primerE )&
3to] RAPDEAIS A8 Ax 31709 primerZ2F-H £F5 2 F37H 3L Hole 321709
band”7} WEFHTE ©]E bandE9 EA AFE 0% 12 A=steh FABAAE £48 23 0545
oA 08667+ Bl A =L FAATE HITHIE 1-4-6).

¥ 1-4-5. 20% 9] Rhododendron 4 2]&2] RAPD A& o Al&¥ primerd]
sequences(OPERON's 10-mer set primer)2} band <=

primer code sequence(5’ to 3') band

OPA-04 AATCGGGCTG 8
OPA-08 GTGACGTAGG 12
OPA-10 GTGATCGCAG 9
OPA-11 CAATCGCCGT 16
OPA-15 TTCCGAACCC 8
OPA-18 AGGTGACCGT 12
OPB-01 GTTTCGCTCC 10
OPB-04 GGACTGGAGT 7
OPB-07 GGTGACGCAG 7
OPB-10 CTGCTGGGAC 9
OPB-11 GTAGACCCGT 7
OPB-12 CCTTGACGCA 6
OPB-15 GGAGGGTGTT 10
OPB-17 AGGGAACGAG 5
OPC-02 GTGAGGCGTC 9
OPC-04 CCGCATCTAC 10
OPC-06 GAACGGACTC 11
OPC-07 GTCCCGACGA 11
OPC-08 TGGACCGGTG 13
OPC-11 AAAGCTGCGG

OPC-12 TGTCATCCCC 9
OPC-15 GACGGATCAG

OPC-16 CACACTCCAG

OPC-19 GTTGCCAGCC 10
OPE-03 CCAGATGCAC 11
OPE-04 GTGACATGCC 12
OPE-11 GAGTCTCAGG 9
OPE-14 TGCGGCTGAG 11
OPE-18 GGACTGCAGA 9
OPE-19 ACGGCGTATG 12
OPE-20 AACGGTGACC 10

¥ 1-4-6. A7 FAMAIS(NTSYS T2 o] &),
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R-01 R-02 R-03 R-04 R-05 R-06 R-07 R-08 R-09 R-10 R-11 R-12 R-13 R-14 R-15 R-16 R-17 R-18 R-19 R-20
01 1.000
02 0.615 1.000
03 0.611 0.652 1.000
04 0.629 0.625 0.721 1.000
05 0.554 0.592 0.738 0.700 1.000
06 0.623 0.650 0.728 0.713 0.738 1.000
07 0.644 0676 0.728 0.735 0.704 0.753 1.000
08 0.619 0647 0.762 0.741 0.772 0.772 0.769 1.000
09 0.635 0.621 0.752 0.744 0.775 0.738 0.722 0.785 1.000
10 0.647 0.657 0.742 0.763 0.800 0.763 0.747 0.822 0.813 1.000
11 0.657 0.663 0.745 0.760 0.772 0.766 0.769 0.838 0.791 0.847 1.000
12 0.632 0631 0.762 0.741 0.797 0.778 0.725 0.775 0.766 0.866 0.794 1.000
13 0.607 0.605 0.649 0.660 0.672 0.6564 0.663 0.725 0.666 0.741 0.725 0.725 1.000
14 0.637 0671 0.701 0677 0664 0.701 0.725 0.722 0681 0.722 0.725 0698 0.715 1.000
15 0.601 0625 0.694 0.735 0.679 0.722 0.713 0.750 0.685 0.772 0.732 0.732 0.738 0.715 1.000
16 0.643 0.685 0.725 0.699 0.671 0.709 0.734 0.727 0.660 0.727 0.699 0.734 0.706 0.784 0.720 1.000
17 0.637 0.663 0.707 0.737 0.647 0.724 0.737 0.733 0.708 0.750 0.750 0.750 0.666 0.695 0.698 0.737 1.000
18 0.613 0.637 0.714 0685 0.697 0.722 0.719 0.713 0.704 0.747 0.738 0.750 0.663 0.722 0.775 0.758 0.788 1.000
19 0.654 0.727 0.708 0.683 0.750 0.705 0.786 0.713 0.698 0.794 0.750 0.816 0.713 0.801 0.705 0.827 0.794 0.808 1.000
20 0.598 0573 0597 0545 0570 0.601 0610 0.591 0570 0.601 0598 0616 0591 0.603 0598 0.632 0.608 0616 0.647 1.000

[=ol=v = v I= I~ v I~ e B~ v~ e I~ v = s B~ v = B~ = B~ v = v I =v B ]

209 HEELS AA 4 E9E FAIET A JHEger, fAE 06 AR FEoA
Mol aFow FEREATE Tsutsutsi ©}<:, Rhodora®, Lutea oF2¢l A Zo] A 1 158 §
A3kl ar, Tsutsutsi ©F2, Brachycaryx 4, Schlippenbachia o}del HZ&ZZ U7l A DI1E5E,
Tsutsutsi ©}%, Tsutsutsi AQl EZ G, A& 2235 F415 Fo] #Al M2,
Rhodoratrum ©}4, Dauricum 4, Rhodorastra oF&d<l &7t A S A 2H
1-4-8). Z+7e] 2we A 992 252, Rhodoratrum oF&Ql Jded= v 1959
Tsutsusi b2 ¥ 28] UPGMA(Unweighted Pair-group Method with Arithmatric, B 7}% Ab&
el ofsiA v dEH FFF fFAMETE 05998 =2 vt FAHS fAE 06267 =
A ouaE Z2E FFH e, HEEUTE A 06498 =olA R EAT Al M1F
ol A & obel A HuA ke #AIE YEH o™, Indica obE el AEMNEE A=
L e AaFS AU Macrosepala oFE <l AAEE I A5 S Indica obEQ dE =
I vluF FH7ke #AAC RoE YElyal, 18 gAtE e Kaempferia obdel tiwtdzZy £
A7 =A vetuth b e d o ofzh#lol= 2 Kaempferia oFd 9ol %= &+3taL 7}
Zb ARG = Indica oFAF} o}Z e ol= Macrosepala o}d 3 FALE7F =4 eyt 398
o2 Mutst wujE R-159 % -$ Macrosepala ©oF& el ’\}?‘4%3} A7 vl A =4 ekt
3, wHjE R-16S Macrosepala oFd¢l ‘i dAkE s} 0828 AL9 =S FAIEE ‘/PE]r‘ii‘:]'.
a8a Y8 152 g Kaempferia b4 <l OVELEHOH"H“ Az)et FABATE 0.741 %

2 = e
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0.540 0.600 0.660 0.720 0.780 0.840 0.900
[ [ [ [ [ |- Level 7|3 A% 2 Fxv
| 1 0626 R-01 3=
| 1
| 2 0649 R-02 HZBZUYT
| | O
| . 3 0748 R-03 AAE
[ |
| — . 5 0784 R-05 gHE=H=A’
[ || |
[ — | — ——— 8 0838 R-08 ‘%9
— (11 | —t— 11 0810 R-11 ‘711
| [ [ s R
| [ I N N
| [ [ N ——10 0866 R-10 4 E713RI10
| [ I O B B —
| [ I I L 12 0789 R-12 <JE7]3R12
| [ [ |
| | [ || ' 9 0760 R-09 ‘877
| [ [
| | || 6 0736 R-06 AAE(o}E=Al~)
| L ||
| | | L 4 0721 R-04 iR (AIL)
| | —1
_________ i | |m| 7 0741 R-07 op#onExn)
| | [
| | | ] | [ 14 0793 R-14 ‘A<
| | I B —
| | | — | | —— 16 0828 R-16 ‘sj%’
| | | || —q
| | | - e —19 0753 R-19 ‘m# g3’
| | | |
| [ ] | | 17 0.788 R-17 ‘B3
| | L]
| | I 18 0706 R-18 ‘A gy’
| |
| | [ 13 0738 R-13 2tz
| L]
| ' 15 0599 R-15 ‘s
|
' 20 R-20 =
[-———— [-———— [-———— [-———— [-=—— |[-———————- | Level
0.540 0.600 0.660 0.720 0.780 0.840 0.900

% 1-4-8. RAPD #4of 93t d&Fo] FAAA ZAF
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el
i

bandZA}

il

9
pal

A2l %F 9] clone #HES 9
200uM, Tag polymerase 0.16 unit, primer 200nM

fHe template DNA 2ul(20ng), Tag polymerase 0.16 unit,

2~
dNTP 2p1(200pM), primer 5ul(200nM), 10xreaction buffer 2.5upl, 28] UYHA+= HHFH 3

R

1) 2
T

hyARs]
S I

o}

et skt

=

h=i]
20ng, dNTP

o
[e)

HZ 2] clone
T

JE1 =S
=
=

i
il

Sl
o
e

1) RAPD markerel] ¢
(1) PCR A zx=A25u171)
A template DNA

]
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I A v

1}
AN

= e

]
S

Fo] 31719 primer
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=

=

=
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=

8070 2] random primer

(3) 317§ 2] random primer

=
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(5) RAPDeIl ¢J& Aol A 2055 <]
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2). =l Al g =
A& Algdist WA AHg gard 18 JaE, AE, g e o=

AoEE - gy, fHEZF, obgdolet wulF 5 207HAE  RAPDE ol &

Rhododendron%; 2% 2071719 fA3AE A3 A}

1. A(section)©slel A ZA Ul e 2Foz FEHAL

ol

3]
T

-— =

2. Macrosepala o}d¢ 2AFE 3} G232 Indica oFd<l dd %3 vMusd 7718 BA Ao
2 Yewa, 13 94ee Kaempferia oF4<Ql tdiwbd &3 §ATAYE =4 veElych vbd 9
Aot gurEzZEe 28 Kaempferia o}&A Ao x B8 22 gD eg= Indica oFd 3 o
WHE 22 Macrosepala P83 A= 7F =4 YE T

3PCR HAAH%x7AL template DNA %X 20ng, dANTP 200uM, Tag polymerase 0.8unit, primer
200nME & wkg=e 25uloldth & 80 set® random primer oA 3lset® primer7t
polymorphisms YWEI S oW, o]E Amplified fragment®] polymorphisms 7135 E3] A=
thE JHA Zhell 32170 €] band® YEFUI LT

AR TA 15, R ARF AEAY T

HEF AwiA A2 20001 341.5hac] At 125699 o] Ath7E, 2002

e oJom, o]F A& AwfHA ] 465haz® A HZE] 959%, it

93.0%E AAete] A& F7F FAl AT

A3 dgder FEEEH olF AFAL To]l FHY, HYAd HELS I
o} =

4 At (Fred C. Galle. 1995). LZE2 ZT2E o2& indole acetic

485ha°ll 216

o=
o9& 20199102

# o] 71 indole butyric acid(IBA)¢] w837t ©f Fof, Wo] o]&¥ 1 9
o WA 54191 TAAE Abstaso] o) gA Abstyo] E8Adst e o= d#fA don,
A HlEEde digt Hirvt ¥rh(Yae &, 19860 Herman Hess,
1963: Zimmerman, 1983). 2272 #Wlayold e A3t F=A] IBA® BAS & #&of 9
af 1E % IBASH BAA A= HAZ o] FX5 A th(Heide 1965). SM. McCullochs 2 =
A=A M2E e DALY 52 FE3Eo7 14~21drte] 2 dAvka st
70 ASHANS ] flste] AAAEQ Mgy er A
S

.
e FEA), AR SR, SEEAAAL o F AL

pul

£ F
i)
2
i)
r
2
2
)
Mo
i

51
P

-

4

o

T3 =9dd 22 “Golden 3}

unset

=2
rlr
¥ V) ’
O

e

Faldke] o] & = oA Aol ZE uFet AE:I e Ay
£ HAASA 3, Golden SunsetS Yol AFAoA ol 2 zjste] 2+

IR 52 sF] A4S LEE peat moss 1 + perlite 13} vermiculite 7 + perlite 3

23y e WIEAAE Ak IBA 50, 200 ppmol 5A17HS A=A,

SR A H o2 IBA 2,000ppm, NAA 4,000ppmel] 10%3F HAg & HdAAH

Jo] 1 128F e A&t AEAIVIE 69 5Y, 69 18Y, 69 30¥=E 7} 15Y

E
_— =]
VAo Bt A% AT W, WEs 5 orAd 28,

% o X oo B
=)
=2
o
Ll
>
.

|
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3gate FH Mgt & A x7F AAste] 6€5d0] W AgTE ZolA QLo

A58 E = peat mossl+perlitel®] =38 E7F  vermiculite7+perlite3 &
P TN Eem | MEEHIAA Y A= ek £1HH
IBA2,000ppm, NAA4,000ppm Z}10% A< &E 2 SAAHo| A vkt 12y} IBA
50 ppm, SAIZFAHE7E 86.0%°] ¥ WIES B WEFHE 41, AR 1700,

Hof g 6.7cm, o] BAFTS 792mg, AEFTS 9.06mg o= 7MY E=UTHGEL-5-1,171-5-1).

i)
rl

(D) xgefe] A=A w g

E 151 299 6952 AFEe) mhE ARSE W daEAAAe s wad vAs GHEA: 9852)

; EXA | vz | vk w2
05 8 E g L]?}E % uﬁzgf*o iy a?f (mg/7h)
‘j = 1~5 [ d~5 | (m [A A5 [A =
peat moss 1 + perlite 1 | 3¢ 25 2.0 5.3 41.0 75
IBA 50 ppm, 547+ 41 2.7 6.7 79.2 14.8
IBA 200 ppm, 54| 7t 3.3 1.7 5.6 46.0 8.0
IBA 2,000ppm, 10x 3.1 15 5.3 40.0 6.8
NAA 4,000ppm, 10% 3.3 1.7 55 48.1 8.2
3 by 3.26 1.92 5.68 50.86 | 9.06
vermiculite 7 + perlite 3 | 3¢ 1.1 1.1 0.9 45 1.0
IBA 50 ppm, 547+ 14 1.2 1.3 10.6 2.0
IBA 200 ppm, 54| 7t 14 1.0 15 5.7 14
IBA 2,000ppm, 10x 15 1.1 1.7 4.8 1.4
NAA 4,000ppm, 10% 15 1.1 1.7 3.7 -
3 by 1.38 1.10 1.42 5.86 1.45

w LB, 28, 3RS, 448, S dEs

sk 10 1~5, 20 6~10, 3 11~15, 4: 16~20 5: 2071 ¢]/

100

1 2 3 4 5
@2 H A
EPeat moss (1)+Perlite(1) WmVermiculite (7)+Perlite(3)
1: 2 H 2 2: IBA 50ppm(5Al 2H) 3:IBA 200ppm(5A 2t)

4:1IBA 2,000ppm(10X%) 5:NAA 4.000ppm (10 =)
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A =S 6€18Y¥d AE3 Ay AELEE peat mossl+perliteld EFLEV}
vermiculite7+perlite3 EFEE Xt} MEFAAE WHZAL DZHfA SZF0 B2y A

A e Eotth gy Hee £ R wald 2] ek e,

vermiculite7+perlite39] E%8E+ IBA 50 ppm, BHAZIAHEZE 625%=  =9kil, peat
mossl+perlitel T8 E oA IBA 200 ppm, SAIZHA 8|7} 672% %2 7Fd =92
T 35 WEARE 2301dom, HEH OGS 6.1lcm, Hte] AT 832mg, UE
o7 M =dvh(E1-5-2, 1¥1-5-2).

#1-5-2. el 6918 Abol WE AMSEE B SIEXAPE o] wX = GRFHEAF L 9918%)

4 = s gezd vE 2 |deda | 3 weaae| U0
L A A 2 Awx |7 (cm) a Tﬂg A=
peat moss 1 + perlite 1, | 3 € 1.8 1.3 4.2 274 45
IBA 50 ppm, b5A1%F 3.0 1.8 4.6 50.0 8.3
IBA 200 ppm, 5A1 37+ 35 2.3 6.1 83.2 | 145

IBA 2,000ppm, 10% 25 1.9 39 28.6 49

NAA 4,000ppm, 10x 2.3 1.7 3.4 19.4 4.1
3 s 2.62 1.80 4.44 41.72 | 7.26
vermiculite 7 + perlite 3 | 312 1.2 1.2 1.3 4.8 1.0
IBA 50 ppm, 5A|%F 14 1.1 1.3 79 1.6

IBA 200 ppm, 5A1 37+ 14 1.1 1.6 116 1.9

IBA 2,000ppm, 10% 1.2 1.0 1.1 1.8 -

NAA 4,000ppm, 10% 1.6 15 1.2 5.0 1.1
E iy 1.36 1.18 1.30 6.22 | 1.75

e, 28 3RE, 493%, 5SS

xx 10 1~5, 20 6~10, 3 11~15, 4: 16~20 5: 207} o] A

100

3
g 2 H A g

EPeat moss(1)+Perlite (1) mVermiculite(7)+Perlite (3)
1: 2 A 7 2: IBA 50ppm (5A 2t) 3:IBA 200ppm(5AM 2+)
4:1BA 2,000ppm (10 =) 5:NAA 4.000ppm(10Xx)

IH1-5-2. A 6918 AEo AEEE B TaSIAE Tas

de 69300 AE AT wg D AIRLAA Y Be AnE ol glom,
8 g4, o

E7} peat mossl+perlitel©] vermiculite7+perlite3 5.t} = E & A

(=T 2O}
e el

Zo] Mg A Ao =gt el B8 TILE

of
Peat mossl+perlitel' & NAA 4,000 ppm, 10% 27} 187% = =kon, Vermlcuhte7+perhte3
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2 IBA 200 ppm, 5AIZFA ] 7F 273% 2 7V =9kt HAF WA &= peat mossl+perlitel

P8 & IBA 200 ppm, S5AIZEA 7 WlEEZAE 25 W2 AHE 1501dew, S gqd

o
=

o
i

. = [e]

A= AE5A 76 wel g2g 9 242 doA g yelutsd, A5A77E 2oldaE

Wt go] wiekom ) e fFol dolA A&l AHAAZIZE wlg S strH(Y, 1983.)3 A=

2 Aoz e o)

E1-5-3 e 69 309 At mE AESE 9 S AAE Wt mX= ik (AR 99 30Y
Wz =x 2 uHEt‘sﬂM ul 1z "} 1 % EH;(]- s, =
=1 =7l o - =X — %70 =176 = 5 &

}‘\j]— = % & 7;51;( /\]Zl- Xé T Tokk (cm) ;\g ri}]g/;j)%
peat moss 1 + perlite 1, | 3] 1.3 1.2 1.7 7.8 19
IBA 50 ppm, 54| %+ 1.7 1.3 2.1 26.1 3.7
IBA 200 ppm, 5A 7+ 2.5 15 3.4 443 | 72
IBA 2,000ppm, 10% 1.3 1.0 19 3.6 -
NAA 4,000ppm, 10= 2.2 14 3.6 189 | 48
3 s 1.80 1.28 2.54 20.14 | 4.4
vermiculite 7 + perlite 3 | 3] €] 1.0 1.0 0.5 0.3 -
IBA 50 ppm, 5A%F 1.0 1.0 0.6 0.1 -
IBA 200 ppm, 5A]%F 1.1 1.0 1.1 0.8 -
IBA 2,000ppm, 10% 1.0 1.0 0.5 0.2 -
NAA 4,000ppm, 10= 1.2 1.1 1.1 1.7 -
& It 1.06 1.02 0.76 0.62

LB, 28, 3RE, 49, YR

w6 10 1~5, 20 6~10, 3 11~15, 4: 16~20 5: 2071 ¢]/

100

90F

80F

70F

60F

E
E. .
= 50
=
%

3
2 A Xa

mPeat moss(1)+Perlite(1) m Vermiculite(7)+Perlite(3)

1: 2X2| 2:IBA50ppm(5A/2ZH)  3:IBA 200ppm(5A12tH)
4:IBA 2,000ppm(10=) 5:NAA 4.000ppm(10XE)

IH1-5-3 A 6430 AEe AAEEE 2 SoSdAd Tas




(2) AZELPE AFEA

78
E1-5-4 AFEUT 69 5UAE] ME FREE L WIEAAD w2e] 1A= JHOU5Y)

g o= |wesad we (e [MEER R luagge| TS
€& E A A ZE & N (cm) mg/7H)
= (1~5 | (1~b5) A A=
T 7| 12 10 12 28 | -
seat moss 1[BA 50 ppm, 5 [ 63 | 10 10 11 13 |
_ IBA 200 ppm, 577 | 23 | 30 13 35 130 | 27
+ perlite 1 TR 000ppm, 10% | 1.6 | 1.0 10 05 01 | -
NAA 4000ppm. 10%] 133 | 1.0 10 13 13 |
7 T 564 144 | 106 162 370 |
e 171 10 10 12 N
vermiculite  71IBA 50 ppm, 54<F| 08 | 10 10 15 01 | -
_ IBA 200 ppm, 577 | 1.6 | 1.0 10 12 04
+ perlite 3 TRA™ 000ppm. 10% | 0 0 0 0 0
NAA 4000ppm. 10%] 23 | 10 10 12 05
7 T 128 080 | 080 Tz 022
* 1] -8 2 IRE 4%5 5u¢Ys

wx ] 1~5, 20 6~10, 3: 11~15, 4: 16~20 5: 207§ °]%

HE2ZUFES  6¥956d0  AE3 Ay A5 8ELE peat mossléperlitel?] &
vermiculite7+perlite3 €84 E HT} wjE =
e =g a8y 288 AR e 14%0)8tE A peat mossl+perlitele] &3
2rem, NAA 4,000ppm, 1029 iFk &HPA7E 133%=2 7HE ko, EaH g A
IBA 200 ppm, 5A17t4 27t MlEgdAE 23, $2AE 30, $2H 0 1.3cm, T
Omg, A=F> 2Tmge = 7P =Rt & 1-5-4).

WEAE, ATARY, FIF 2

o Flr kll-(‘

1-5-5. AZZEUH 9] 69 18Y A&l ulE AEgE W dtEZAd dhitol] mx= 93 0918Y)
CE) GrHAA = A I B e e o R
£ & 204 3 peg A TREST WO S
A 39 1.0 1.0 11 03 | -
peat moss 1 IBA 50 ppm, 547t 3.1 15 1.2 2.0 136 | 03
. IBA 200 ppm, 54 7F | 23 13 10 13 23 | -
+ perlite 1 FIRA™ 000ppm, 10 31 17 1.0 2.0 15 | -
NAA 4,000ppm. 10= | 133 | 16 12 17 89 | 15
B o 514 | 142 103 172 532
A 16 10 10 0.9 N
vermiculite 711BA 50 ppm, 54|23 10 10 07 01 | -
, IBA 200 ppm. 54 7F | 26 10 10 05 01 | -
*operlite 3 IR A™ 000ppm, 10 0 0 0 0 0 0
NAA 4.000ppm, 10= | 3.1 10 10 11 03
B o 192 | 080 030 0.64 0.12

H 3RE 4%F 5uS%E

2
wx 10 1~5, 20 6~10, 3 11~15, 4: 16~20 5: 207} o] A
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H&EZUTE 6¢€18Ue] AEs Ay AHEEE peat mossliperlitel?] EF8E7}
vermiculite7+perlite3 EI&E HT} HHEZ?,*JE HEL:\}XéL:— k3 o) HLJ%Q g2y A
M =t 1Yy B s 2 o

NAA 4,000ppm, 10%9 1FT% £7H% 1x]7} 13.3% % 7}% =9t} ) E & =
2,000ppm, 10Z°A 1.72 AY =931, IBA 50 ppm, bHAIZFAE7F A S 1.2, 2 A%
20cm, YA T 136mg, AEFTS 03mgle 2 7H =dtHE 1-5-5).

) WEH | siaxq up1 s
4 = g & | REERAys R |welgs| UEE | UERL g
B A A ZE & ¢ o
A 0| 0 0 0 0 0
beat moss 1 +|BA B0 ppm, 5AZF [ 08 [ 10 [ 10 21 | 01 | -
! IBA 200 ppm, 547F | 0 | 0 0 0 0 0
perlite 1, IBA 2,000ppm, 10= | 16 | 10 1.0 °5 | 11 | -
NAA 4.000ppm, 10= | 0 | 0 0 0 0 0
7 T 121 10 | 10 23 | 06
A 0 ] 0 0 0 0 0
o IBA 50 ppm, 547 | 0 | 0 0 0 0 0
vermiculite 7 =000 ppm 5AZE | 0 |0 0 0 0 0
perlite 3 IBA 2.000ppm, 10 | 0 | 0 0 0 0 0
NAA 4.000ppm, 10= | 0 | 0 0 0 0 0
B T 0] 0 0 0 0 0
w L9 2EE 3HE 4UYS 5SAS
¥ 10 1~5, 20 6~10, 3: 11~15, 4: 16~20 5: 207§ o]

HAEEUHE Fo] T Ax7F A9 22 693040l A
S E9 4 IBA 50 ppm, 5A1%F IBA 2,000ppm, 10x 9k
29%0]38] o™, vermiculite7+perlite3 EF{EE= A3 WZE A &etl peat mossl+perlitel 2]
& E] IBA 2000ppm, 1027+ 1.6% A oH WZEAFgAE EFFE 1.0, T2 E 1.0,
W2 25cm, F2AAAFT 1. 1mgATHE 1-5-6).

Az&EyFol A2 69 5YFH 6930L7HA Al 7]l whEk A A
o] EFEEA NAA 4000ppm, 1029 5% FHAA7F 69547 18U A 133%= 7Hg
TRoU, W wEgo|glon, kA HERUFE OE AEFRUT AEAIVIE 695Y o

A AR stelol & Aoz gaAs

=3 A3} peat mossl+perlitel®] &
—_1

< 5)
=]
o] ES&"EEH, HLJ%E AL]:LO] 1/_9.

eat mossl+perlitel

ko]

@
HE
g
>L

4% “Golden Sunset”e] A=A7]H g )
6495 Oﬂ “Golden Sunset’& At&E3 ZAy MEEEE peat mossl+perlitel?] ZEEEV}
vermiculite7+perlite3 E34E Ht} W&y mEPIHYE dAT oA, dFo] Wt
B 4IP3 HL Ao]E Holal QoW peat mossl+perlitel®] E3-&Eo] IBA 50

ppm, 5A17F A=A A st e 50.1%, it AEFS 146 mg, MEIAHE 388 7MY =9
o1}, NAA 4,000ppm, 10z HA A7 F2H P42 50cm, HFAHEE 3322 7H #Udvh
(% 1-5-7).
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¥ 1-5-7. “Golden Sunset” 6959 4120 e 4= 9 WEA W] vlAE JHOU5Y
} MEF | mamg | wmro s e
yo= g g | EERAA EE S |VEE I o | g | (e
- = ° (1~5) (1"’5) (Cm) Ag iﬂ Zj_ %
-2 2 33.3 1.4 14 3.3 504 | 88
IBA 50 ppm, 5A|%F 59.1 3.8 3.0 4.2 844 | 14.6
peat moss 1 + perlite 1 | IBA 200 ppm, 541%F | 50.0 3.3 25 3.8 815 | 14.2
IBA 2,000ppm, 10x 50.5 3.2 3.0 4.2 75.2 | 12.9
NAA 4,000ppm, 10x= | 57.1 3.3 3.3 5.0 784 | 13.2
3 tiy 50.00 | 3.00 2.64 410 | 7398 (12.74
-2 2 2.4 1.0 1.0 0.6 5.8 0.1
IBA 50 ppm, 5A|%F 45.0 1.0 1.0 0.7 215 | 3.7
vermiculite 7 + perlite 3| IBA 200 ppm, 5413+ | 30.0 1.2 1.3 1.0 101 | 16
IBA 2,000ppm, 10x 34.8 1.1 14 1.2 188 | 3.2
NAA 4,000ppm, 10x | 38.1 1.1 1.2 0.8 144 | 25
3 Fis 30.06 | 1.08 | 1.18 0.86 |14.12] 2.22
L -EE, 28w SRYE 493, 5SS
wx 10 1~5, 20 6~10, 3: 11~15, 4 16~20 5: 207§ o] 4
3£1-5-8. “Golden Sunset” 6€ 18% AHs0]] W A8 W US4 ol wix|= sl EA): 9€18Y)
Uk o 5
. MES (AT Az 7
o5 ¢ = | UEEEAEE N luag BET e e
o = (1~5) (1)~5 (em) | A A A =
A 2 31.6 2.0 1.7 2.9 32.4 51
IBA 50 ppm, 547+ 36.8 1.7 1.7 2.9 31.2 49
peat moss 1 + perlite 1,| IBA 200 ppm, 5A1%F| 40.0 15 1.6 2.0 28.7 46
IBA 2,000ppm, 10x | 579 1.4 1.5 19 23.7 44
NAA 4,000ppm, 10x| 21.0 2.0 2.0 3.2 25.6 41
. ks 37.46 1.72 170 | 2.58 28.32 4,62
A 2 0 0 0 0 0 0
IBA 50 ppm, 5417+ 30.0 1.0 1.5 1.0 20.8 3.6
vermiculite 7 + perlite 3| IBA 200 ppm, 5417+ | 21.1 1.0 1.0 0.5 12.4 2.1
IBA 2,000ppm, 10% | 36.8 1.0 1.3 1.1 18.9 3.2
NAA 4,000ppm, 10x| 26.3 1.4 24 25 578 9.8
E s 28.55 1.10 | 155 | 1.27 27.48 467
“Golden Sunset”’S 6¥€18YUd At&E3 A AEELELE peat mossltperlitel®] EFEE7}H
vermiculite7+perlite3 34 % v} G &3 fEFHYE ST S2H Y, ST B

BAFAA orre] Aol

WA A7 2 &L 579% %2 7+
oA 7FY =2 51 mg¥,

32cm=z 7Fg=Egko,
g 242 713

“Golden Sunset”<

T
FEAEE

=ATGE 1-5
6430
g sy FA Hshe] v

Holx
NAA 4,000ppm,

5-8).
Aol A= 2

O

==

=] i
=

- 81

10=

=

vermiculite7+perlite3 £38%E NAA 4,000ppm, 10x

R

TJr peat moss]1+perlitel €]
Ao} IBA 200 ppm, 54 3F

EFgEA APx
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ofzgolel A e wol & 1T},
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Al 44 dEF TAR Aol o AR
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AF-A 2-4. FEDHA T DEF FAHA A

dEA AEE do] ZEol AR o] oFEste] W gy, 398 A
E | Axste] FA2 WA sy, T2 wolrt & ol Wolgo] il
2] vh(4,1983;Fred C. Galle. 1995). A #j & & < Bttt ol EE WA
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Teme] EA3HEol 80% S Z 9ttt
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A &l o8 9 ob § &
TO FAE (555 peat moss 1 + perlite 1
T1 “ o] 7] (M el)

T2 At Al hymexazol 10ppm, peat moss 1 + perlite 1
T3 “ o] 7] (M el)

At .
T4 A hymefézgi %883;11 peat moss 1 + perlite 1
T5 “ o] 7] (M el)

A ﬂ— .
T6 it A hymexazol 10ppm peat moss 1 + perlite 1
T7 “ o] 7] (M el)

AHt A hymexazol 10ppm .
T8 y TGAs 50l(j)gpm peat moss 1 + perlite 1
T9 “ o] 7](MER)

3. 43 2
1) Age) 22 wop A FAE= g e FAEAM FF T 95 38 5297 AFerHA

Wol L Ago] kG, Wol k& §Ee| WE Ao} glglom, AN F B FF wa

;

’

o] peatmoss l+perlite 1 EFFEE0) uEslol® 54.7% QAow(TO:FA =), TH2 A+ Al hymexazol
10ppm+GA3z 100ppm HE AH2lg = o7|(Meh)ol IFsh= Zo] 60.7%= 7P =&

ownl A5 oA HFre 2 AHuUelA &Eo uEl ol7|(WE))d 3Fsh= Zlo]  peatmoss
I+perlite 1 E3FEE 8= A Hrk= 1.0~1.37 FX7) o] =3kem, Tixee] f47F 59wl 7
A =odth 232 SR mEt A4 AolE YeERa 9o, T1A2] <] peatmoss 1+perlite 1 E3H-6-%
7F 2740] 133mm=E 7P E=dTh Egk 2] Qloixe SR wE 53 A4S HolA= o
21.9mm= T1H27} 71 E0a, Adele] 442 02 ~ 05mm 7HA A Z7]1HE 2 2o]E HolX]
el QITH3E2-4-2).

3 2-4-2. A o] Aol B S AL

o

g

o 2= = A} =N A

HlFo)l9-(0 H T 7S o 676

2 doha (%) () (mm) (mm) (mm)
IR 5 % ¥ 3 ¥ 3 ¥ 3 ¥

254 (384 | 529 | 25 | 38< | 52¢ | 25 [38Y |52 | 254 [ 38 | 52¢ | 2564 | 389 | 25
TO|49.7[52.71547) 22 | 40 | 46 | 32 |56 | 70 | 79 |160]187] 03 | 04 0.4
T1]1403 (4571473 24 | 44 | 59 | 50 |81 | 133 54 | 67 |219] 02 | 04 0.5
T2]496 52058371 19 | 39 | 41 ] 40 |61 ) 65|59 |135]175] 02 | 04 0.4
T3]413|53.0(5830) 21 | 39 | 63 | 47 | 77113 89 |107]179] 02 | 04 0.5
T41343(39.0]40.7) 21 | 38 | 45| 52 |57 | 72 | 136|143 ] 206 ] 02 | 04 0.5
T5]1543 (5731607 23 | 43 | 55| 69 | 70 | 105 121 ]140]201] 02 | 05 0.5
T61376[4061423) 20 | 37 | 47 | 42 | 50| 66 | 1141471521 02 | 04 0.4
T71360(376]377) 16 | 51 | 58 | 45 |66 | 11.0| 74 | 143|184 ] 03 | 05 0.5
T8]41.0[43.6(437]) 19 | 41 | 44 ] 44 |56 71 ] 98 |149]164] 03 | 05 0.5
T9]1433146.71480) 20 | 41 | 57 | 46 |81 |125] 74 1 135]205] 03 | 05 0.5

TO: 5 2] (& &4 ), peatmoss  1+perlite 1, TL:FA 2 (&5 5),017/(Me), T2:4A hymexazol 10ppm,peatmoss
1+perlite 1, T3:44 4] hymexazol 10ppm,°]7](Hel), T4: 4t Al hymexazol 10ppm+GAs 100ppm,peatmoss 1+perlite
I T5: 24 hymexazol 10ppm+GAs 100ppm,olZi(9el]), T6:2- 4l hymexazol 10ppm+GAs  250ppm,peatmoss
1+perlite 1, T7:2F Al hymexazol 10ppm+GAs 250ppm,©]7](e)), T8: 4+ Al hymexazol 10ppm+GA3500ppm, peat
moss 1+perlite 1, T9: 2 2] hymexazol 10ppm +GAsz 500ppm,©] 7] (2 ER)

gy 2-4-13% 2-4-2¥ JEHIAe] sF § 25, 38, 5291 AHstHA 2+ A=pdE AA T
AEFo] T7He BT gow, AT AEFS §E wet g 5 1 2-4-2¢9 2o
A5 ztolE Holil =t o7|(MEpel TEsh= Aol mokom AAFAAE T At
hymexazol 10ppm +GAs 500ppmE A 2] sto] o]7|(Wel)ol| dF3st= Aol 131(mg/7T)= 7FE =3ke

o

rie
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), T3¢ A A hymexazol 10ppm= &gk & o|7|(Wefel] gFal= 3lo] 7MY =2 AEsS B

14.0
12.0 i
a4 10.0 g
’i' 8.0 | .
= 6.0 E) 4.8 4
(mg/F) 4
2.0
0.0
TO T1 T2 T3 T4 T5 T6 T7 T8 T9
x| 2|
‘ mo6¥Y 28(25¢ ) mo7¥ 08g (38¢) Oo7¥ 229 (52¢) ‘

TO: A 2] (&5 ) peatmoss  1+perlite 1, TL:FA 2] (& &), 01710, T2:45 ] hymexazol 10ppm,peatmoss
1+perlite 1, T3:2F+t 4] hymexazol 10ppm,°]7](Me)), T4: 2t A hymexazol 10ppm+GAs 100ppm,peatmoss 1+perlite
1,T5:2 A hymexazol 10ppm+GAs 100ppm,©]7|(We)), T6:2 A hymexazol 10ppm+GAs 250ppm,peatmoss
l+perlite 1, T7:2 7 #] hymexazol 10ppm+GAs 250ppm,©]7|(Ne)), T8: 4+ #] hymexazol 10ppm+GA3500ppm,
peatmoss 1+perlite 1, T9:2+F A hymexazol 10ppm +GAz 500ppm,©] 7] (3 Ef)

2H2-4-1. e Fapdol 2569, 384, 529 % AAT W3t

4.0 5

3.5
# 3.0
= 2.5
= 2.0 7 7 i
= ' » :

(mo/%) 13 08
0.5
0.0
TO T T2 T3 T4 T5 T6 T7 T8 T9
o 2
[Do6e 28(252 ) 072 08 (382 ) 078 22¢ (52 )]

TO: 2 2) (& &F) peatmoss  1+perlite 1, TL:¥EA 2 (E 55,0171 H), T2:4 A hymexazol 10ppm,peatmoss
1+perlite 1, T3:47 Al hymexazol 10ppm,©]7](3 ), T4: 4 2] hymexazol 10ppm+GAz 100ppm,peatmoss 1+perlite
1,T5:2 4] hymexazol 10ppm+GAs 100ppm,©]7](He)), T6:2+ A4 hymexazol 10ppm+GAsz 250ppm,peatmoss
1+perlite 1, T7:4 3 A hymexazol 10ppm+GAs 250ppm,°]7I(MEl), T8: %4l hymexazol 10ppm+GAs500ppm,
peatmoss 1+perlite 1, T9:4+F A hymexazol 10ppm +GA3z 500ppm, ] 7| (2 El)

% 2-4-2. A ge] FApdol 259, 38, 52¢ ¥ =T W

wpA] ol g-& T59 At Al hymexazol 10ppm+GAsz 100ppm 2 F A &gk F o7j(We))ol 3}
T Aol 60.7%%2 7P w2 oS HYlow S oM HF, 24, 7, B soE B

TiAEe] & F5 5, ol7l(Me)el sgat= 2] 7 F2 WH otk

2) A&:EUF T2 Hoh AEEUF FAE A TARA 3 § 25 38, 5293 H A
A ol "l A Fo] Fybetg o) wolg 297~463%% wton fEo wE wolg o 3
ol &= gloe A7 T E T4 w3to], peatmoss l+perlite 1 E3HEE dEslol® 43.0% A
OH(TO:FA 7)), T72] A Al hymexazol 10ppm+GAsz 250ppm ] & o]7](Ne))dl] =53t A}
T8e] At Al hymexazol 10ppm+GAs 500ppm * 2] ¥, peat moss 1+perlite 1] 3&3F H o] 46.3%
2 7P w8 dolss BHAth Aol oA e 22 AdlelA] &Ee] wet peatmoss 1+perlite
1 EFEE ggsh= ZlHth= o7|(Me)dl] dFsh= Zle] 0.7~35" A=rF o @ker, T34 <]
Ar7E 87uE TP Wdth 2ol oAM= SEo| wE ApolE YRl glow, T9 At
hymexazol 10ppm+GA; 500ppmel ©]7|(Ne)) BFEEI} 24o] 202mmE 7P =k} sk 7o
QojAE SE w2 EWst 43S Ho|xE o} R5mm=E T2H 7 7P Agla, A& 4
& 03~07mm 74 A5 271HE 2 AbolE BolA| ¢al JItH3E2-4-3).
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¥2-4-3 ARFUT FApol 9 AG2A
o 2= = A} LA} 73 A
q | EerEte (o) (mm) (mm) (mm)
A g=z% | wz=w 7z 7 %z %% %
254138 (52| 25¢ |38 |52 | 254 |38 |52 [25¢ |38 |52 |25 |38 | 52¢
TO040.0 |141.7 [43.0] 29 | 48 | 55 ] 6.8 |12.1]1121]1140]205]26.0] 04 | 0.6 0.6
T1142.0 1436 [450] 29 | 52 | 6.7 ] 76 |156]181]162|275]280] 0.3 | 0.6 0.6
T21396 |41.7 (423 ] 32 | 43 | 52 | 7.8 |126]143] 96 |31.0[325| 04 | 05 0.5
T3128.0 1286 129.7] 31 | 3.3 | 87 | 88 [165]19.2]13.7(215|273] 05 | 05 0.6
T4139.3 144.0 (4577 3.1 | 43 | 54 | 88 [122]147]11.2]21.7(294| 04 | 05 0.6
T5326 |132.8 (387 2.7 | 47 | 64 | 75 |128]192]126|181 (228 03 | 05 0.6
T6132.0 |136.0 |370] 32 | 43 | 56 1102 |166|184]111.9[20.1|223] 05 | 05 0.6
T7143.0 1453 [46.3] 30 | 42 | 6.3 | 93 |144|183]11.1]193[20.8| 04 | 05 0.6
T839.6 1443 [46.3 ] 28 | 5.1 | 6.0 | 11.8 |156]186] 96 |245]26.2] 05 | 0.6 0.6
T91396 |436 |45.0] 29 | 43 | 6.6 | 127 |189]20.2]134|136|216] 04 | 05 0.7
TO: A2 (EF ), peatmoss  1+perlite 1, TL:FH(EF ), 017/(Me]), T2:43#  hymexazol 10ppm,peatmoss
1+perlite 1, T3:4+F Al hymexazol 10ppm,©]7](Me)), T4:2+t 4] hymexazol 10ppm+GA; 100ppm,peatmoss 1+perlite
LT5: 44 hymexazol 10ppm+GAs 100ppm,elZ/(Mel), T6:2H# 4] hymexazol 10ppm+GAs  250ppm,peatmoss
1+perlite 1, T7:2F Al hymexazol 10ppm+GAs 250ppm,©]7](e)), T8: 4+ Al hymexazol 10ppm+GA3500ppm, peat
moss 1+perlite 1, T9: 2+ 2] hymexazol 10ppm +GAsz 500ppm,©] 7] (2 eR)

T0 T1 T2 T3

T4
X 2l

T5 T6 T7 T8 T9

([D06228(252)) MO7H08Y(38Y) Oo7E222(52Y)]

TO: A2 (E 5 7),peatmoss  1+perlite 1, TL:FH 2 (EF ), 017/(Me), T2:45 A hymexazol 10ppm,peatmoss
1+perlite 1, T3:47 Al hymexazol 10ppm,©]7](3 ), T4: 4 2] hymexazol 10ppm+GAz 100ppm,peatmoss 1+perlite
1,T5:2 4] hymexazol 10ppm+GAs 100ppm,©]7](He)), T6:2+ 4] hymexazol 10ppm+GAsz 250ppm,peatmoss
1+perlite 1, T7:4 3 A hymexazol 10ppm+GAs 250ppm,°]7I(MEl), T84+ #l hymexazol 10ppm+GAs500ppm,
peatmoss 1+perlite 1, T9: 4+ Al hymexazol 10ppm +GAjz 500ppm,©]7] (2 El)

TIRH2-4-3. AEFUe] Aol 269, 384, 52¢ § AT W3t

5
T

757

Y2-4-33} 2-4-4%= AZZEY
AETo] T718 HoFa o, AATH AEFTe 24 g d49
Hola ol=dl o7|(Mee] Esh= Flo] , AT AEZFAA T1Y

, o171 EN el 3EeE Aol AAlE 234(mg/F), AEF 36(mg/F)eE 7 =

o,

-3 E
=z

= A 7ro
- . )
=30 B 5
el
=

AEs

32 oo &Y
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4.0 3 3.4 "
3. <
3.0 rj - ¢ 2.6
-1—* 2 2.3 2,3 -
=z 20
=)
(mg/3F) 10
0.0

TO T1 T2 T3 T4 T5 T6 T7 T8 T9
A2l
[moeg28(252) Mo78 082 (382 ) 07822 (52)]

TO: 5 2] (& &5 ), peatmoss  1+perlite 1, TL: -rﬂ‘j/](%%—? 017100 ), T2:4F A hymexazol 10ppm,peatmoss
1+perlite 1, T3:4+ A hymexazol lOppm ol7](Mel), T4: 4 A3 7] hymexazol 10ppm+GA3 100ppm,peatmoss 1+perlite
1 T5: 24 hymexazol 10ppm+GAs 100ppm,©] 77](“”31) T6:% 4] hymexazol 10ppm+GA3z 250ppm,peatmoss
1+perlite 1, T7:23 A hymexazol 10ppm+GAs 250ppm,°]77](‘ﬂﬂ1), T8: 4+ hymexazol 10ppm+GAs500ppm,
peatmoss 1+perlite 1, T9: 47 A hymexazol 10ppm +GAs 500ppm,©]7| (2 Eel)

a% 2-4-4. BEEUTY FAEol 2564, 38Y, 529 ¥ =T W3}

upgla] dhopg-& T79] 4t Al hymexazol 10ppm+GAs 250ppm 2 § o7 el 353+ Z3}
T8¢ 24| hymexazol 10ppm+GAz500ppm ] 2] % peat moss 1+perlite 10 &3 Ho] 46.3%
2 7P =& Wolgg Hloy AAHeR B u W& GAsE=AE F o)7|(Me)e dEsE T79
A7t AEAoRE AR =& Aoz AT

(t}) Exbury #Z ‘Golden Sunset’ F#} o}

=9 29l Golden Sunset& Exbury @& o7 Fxe IE 7Fx 1 o}t d&E FxF A
Za & TAERA IF F 25 38 529z AIsHA] dol @AKol FUFeA A, ‘%}O}o 2
25.0~53.0% 9. $E+= T8v°~ A L3t o)7|(ME)H}=  peatmoss l+perlite 1 =L Eo| T

= Aol =gem, A2AHe & F FF Tslo], peatmoss 1+perlite 1 %%L%Eoﬂ £t T 357%
olAaTO:F-=12]), T2¢] A+ A hymexazol 10ppml & HZ3dlo] &% 3 & peat moss 1+perlite
1] skFah= 3lo] B3.0%E 7 =& Wolgs Btk ASdd oA o= 22 A elA SE
w2} peatmoss 1+perlite 1 E3H-&Eol HFal= 2 Hl= ol7j(0e))ol v538h= Zlo] v =kon THA
2] 457t 83m = 7P =okvh 2R et v AR o] 7j(ME))ol| shEshs Aol T Emekow,
T8 2+ A hymexazol 10pprn+GA3500ppm%‘%* 3, peatmoss l+perlite 1] 3}£3F= Ao] 18mm=
7V =4tk

T3 e gloix= S o mE Afolrt YElg=d], o] 7](ME) KU} peatmoss 1+perlite 12] EF-EE
7F B 4o | 169 2+ A] hymexazol 10ppm+GA3z 250ppm 3% 3}Fo] peatmoss 1+perlite 101 3}
Fo] 41.1mm= 7P =33, Golden Sunset o] 4742 04~ 0.7mm 7HA] S Z7]1HE & 2ol 1
o]A] il UTHIE 2-4-4).

% 2-4-59F 2-4-62 ‘Golden Sunset’ FAFe] #F §F 25 38 52¢U3F A IstAA
AT AEFol S7H8 BoAAFa Jdod, AT} =T §E U?}E} AT Fol 4
ztol & Holial Ut} o7|(MEhe| FFsh= Ao Ekow AT AEFolA TT7E At
hymexazol 10ppm+GA3z 250ppmoll Fske] o] 7|(Mel)ol k= Aol AT 25.1(mg/5), A
33(mg/F)el 7V =dt

¥2-4-4. Golden Sunset ¥ 9 Fxpitol 2 A{ A}
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HFolO (0 NIk 2% =% 737
A | EorEe (v) (mm) (mm) (mm)

2] €1 F €1 T 31 31 T 31 T

259038915291 25¢ |38 |52 | 259 |38 [52¢ [25% |38 | 529 | 259 | 38 | 52
T0]33.3[34.6|35.7] 38 | 56 | 721 79 |119[133]145|187|278] 05 | 05 ] 05
T1]22.0{23.3|250] 24 | 54 | 7.8 | 64 132|157 81 [1569[272] 05 | 05 | 06
T2]50.3|52.0(53.0] 3.7 | 50 | 63 ] 65 |109]11.7]119 254 |321| 05 | 05 | 0.6
T3]366(36.6|373] 32 | 48 | 76 ] 80 |89 [143]11.0]16.0[295] 04 | 04 | 0.7
T4]139.6(44.0{450] 33 | 52 | 67 ] 78 | 84[108]139|155[270] 04 | 05 | 06
T5]35.0(37.0(37.7] 33 | 51 | 83 ] 76 |134|172]|11.2|174|249| 04 | 05 | 0.6
T6]41.6(43.61443] 38 | 51 | 67 ] 6.7 |11.2|116]135|225|411] 05 | 05 | 06
T7]1276(29.61323] 34 | 51 | 82 | 78 |97 [157]10.7]23.7[259] 04 | 04 | 0.7
T8]29.3|31.3[31.3] 3.7 | 59 | 60 ] 86 [12.0]180]14.7|21.9|279[ 04 | 05 | 0.5
T9]132.6(38.6139.0] 35 | 50 | 7.3 ] 89 |11.2{141]138|21.3|255] 04 | 04 | 0.7

TO:F A 2] (EEF),peatmoss  1+perlite 1, TL:FX 2 (EF5),0o171(0N8), T2:A41 Al hymexazol 10ppm,peatmoss
1+perlite 1, T3:2+ A hymexazol 10ppm,°]7|(Wel), T4: 43 2] hymexazol 10ppm+GAs 100ppm,peatmoss 1+perlite
1,T5: 2w A hymexazol 10ppm+GAz 100ppm,°]7|(3e)), T6: 2w Al hymexazol 10ppm+GAs 250ppm,peatmoss
1+perlite 1, T7:41 A hymexazol 10ppm+GAs 250ppm,°]7](Mel), T8: A+t #] hymexazol 10ppm+GA3500ppm,
peatmoss 1+perlite 1, T9:2+F A hymexazol 10ppm +GAs 500ppm,©] 7] (3 ef)

30.0

25.0

20.0

15.0

A
|
=
=

(mg/=) 100

5.0F]

0.0

T0 T T2 T3 T4 5 T6 T7 T8 T9
A 2l

mo6228(25%)) WMO072082(38Y) Oo7H22e(52¢)

TO: A2 (&5 ), peatmoss  1+perlite 1, TL:FH 2 (EF ), o17/(Me), T2:45 A hymexazol 10ppm,peatmoss
1+perlite 1, T3:47 Al hymexazol 10ppm,©]7](3 ), T4: 4 2] hymexazol 10ppm+GAz 100ppm,peatmoss 1+perlite
1,T5:2 4] hymexazol 10ppm+GAs 100ppm,©]7](He)), T6:2+ A4 hymexazol 10ppm+GAsz 250ppm,peatmoss
1+perlite 1, T7:4 3 A hymexazol 10ppm+GAs 250ppm,°]7I(Mel), T8: 44l hymexazol 10ppm+GAs500ppm,
peatmoss 1+perlite 1, T9: 2+ Al hymexazol 10ppm +GAjz 500ppm, ] 7] (2 El)

1¥2-4-5. Golden Sunset &9 FAEol 256¢, 38, 529 ¥ AT W3}

3.5 dc'
B .
3.0 2.7 2.6 8
2.5 P
A 1.9 1 9 =
=2 2.0 1 1.7
£ 1.5 K
(mg/F)
1.0 (]
0.5 ¢}
0.0
TO T T2 T3 T4 T5 T6 T7 T8 T9
o 2
|mo6s28(25%) mMo7H08Y (382) Co7H222 (52¢)

TO:F A2 (EEF),peatmoss  1+perlite 1, TL:FX 2 (EF5),0o171(08), T2:A41 Al hymexazol 10ppm,peatmoss
1+perlite 1, T3:2+ A hymexazol 10ppm,°]7|(Wel), T4: 43 2] hymexazol 10ppm+GAs 100ppm,peatmoss 1+perlite
1,T5: 2w A hymexazol 10ppm+GAz 100ppm,°]7|(3e)), T6: 2w Al hymexazol 10ppm+GAs 250ppm,peatmoss
1+perlite 1, T7:47 A hymexazol 10ppm+GAs 250ppm,°]7](Mel), T8: A+t #]l hymexazol 10ppm+GA3500ppm,
peatmoss 1+perlite 1, T9:27F A hymexazol 10ppm +GAs 500ppm,©] 7] (3 Ef)
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1%2-4-6. Golden Sunset®] FAp#ol 254, 384, 529 & 71EF W3}

w2} A ‘Golden Sunset’'= AHtA] hymexazol 10ppmoll 3A17F H A A1 A, peat moss 1 + perlite 191
g5t 23 53.0% = dolgo] b mokon AuAd AYR J5 D 2ZY o] FUtstE
Aol 1, A hymexazol 10ppm+GAs 250ppm, ©]17|(Mef)oll A ABAST} AZFo] 7P =9ko.

W, A4 dge 2ol7} gk

O

(&) FHEZ(R japonicum)d =AF 2o}

=9 Ax:Ql FHZ(R japonicum)e Exbury ZEAH FAE S 7HA 2 o A% F
ApFol A 2 FARA 9FE F wolsS TeAFAl hymexazol 10ppm+GAsz 250ppmeol] & E =
peatmoss 1+perlite 1 217} 68% = AU ko, AFol Jojrm & Aol UUTHE 2-4-5).

¥2-4-5. FH % (R japonicum)e] Aol 2 A S ZAH(IF 52Y)

_— ToTE REs =7 =7

(%) &) (mm) (mm)

TO 497 6.1 10.3 28.7

T1 14.0 7.6 145 29.1

T2 447 6.4 10.7 26.6

T3 56.7 7.3 12.5 24.1

T4 46.3 6.2 12.3 28.4

T5 25.7 6.1 85 199

T6 68.0 6.1 10.8 25.7

T7 52.7 7.6 155 23.9

T8 51.7 6.7 12.2 29.0

T9 43.3 7.2 16.3 22.1
TO:F A 2 (55 ) peatmoss  1+perlite 1, T1:FA 2l(E&F),o171(NH), T2:43 A hymexazol 10ppm,peatmoss
1+perlite 1, T3:AH+ Al hymexazol 10ppm,°]7](El), T4: 2+ A hymexazol 10ppm+GA3z 100ppm,peatmoss 1+perlite
1,T5:%+ A hymexazol 10ppm+GAs 100ppm,©]7|(ME]), T6:4H+ Al hymexazol 10ppm+GAs 250ppm,peatmoss
1+perlite 1, T7:2 A hymexazol 10ppm+GAs 250ppm,©]7](Mel), T8:2+ A hymexazol 10ppm+GA3500ppm,

peatmoss 1+perlite 1, T9:2F 4] hymexazol 10ppm +GAsz 500ppm,©] 7| (M El)

)
%R Y B4 Lols FYL Astel, FArS ok AMAUL TR EE3o] 34
FAA F ARom #pshe] welAl7l Az

1. 328 A A hymexazol 10ppm+GAs 100ppmoll 3A1 7+ & A &le], Hol L EE o] 7](W )

of BFete= Aol 60.7%%E Wol&o] M madth AFHoAE 238l8 E55F F o7 (WH)
of #Fst= Aol st

2. A& Z U= A Al hymexazol 10ppm+GAs 250, 500ppmell 3A17F Z x| &l o] 7|(WMe)) 1=
Sk o] 463% 2 Wolg2 wou AFAA 2L TOATA hymexazol 10ppm+GAj

500ppmol] =] ste] ol7](Neh)e] FFet Zlo] 202mm=E 7P st eH, AL 06~0./mm=E
zfol= SIS

3. ‘Golden Sunset’2 4 A hymexazol 10ppmol 3A]17F A Al A, peat moss 1 + perlite 1] 3=
St A3 53.0% 2 Wolgo] 7Y mokom AWAA AR dF =D 2ZY Ao FUME =
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7 A

ow AL HE Aol gl
B A Z2(Rjaponicum)e AT A hymexazol 10ppm+GAs 250ppmell 34
T+perlite 1 S8+ 353 o] 8% 2 A Edhom, Sl dofr=
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ARTA 2-5 ¢ WAE AEF zAuRg AT

1. A A

ofgtlot= AW MYHE T st AFolguk EEGH HEIC v HFI o=
1004:,3000 Folvt H&= B FE5°] E5dHFS AL A A B2 HES AES
% 800~100c]F ol =, vdads, Wyl S FEE FEFo] MEFH FES ddF
ol 4=

AEF 7 of&dols AWM o] Ax I Aol wEw sloldtfo] FAstal ¥ F )
L Zgk Holn ofFH & AlQstae FdAAbe] &olg Aoy, FHEN ATy FRHe AHE
Al BEtgo] vrol figFo R oAl AEE ALk o o] AT, 1998). = A4 A
qbell Qloj A& dholg o] 10%0]at = Sto} H&E: §F] E&o] ufg wr2uo]ojA(0]1982) #H
R FEES F44Y. 82 ddAFY AR AL pp.601-603.) ofF ol i REUEE
< o]&ste] 7S AFHES Hist7|E s th(Dabin and Bouharmont, 1983; Dai &

1987). T3+ Economou and Read(1986)= 4f&o] vx= w9 A3} pHol thslk AJ %
FPFATE A B APAAE AFSTEE TS A AR FFE& A A T
B 7l 2AMGBE o R ALkstr] gk wiA 23 v il e ek aith

2. As % Uy

D 715

AdAazg Jgdy, 2% ZUuF 3HE FENA 4579 FAEZ ol&ddt WA FAE
A8 g2 50%, 155, 25% 1634, 10% 104, 1% 10+ &9 ©AE = A5 us, Z+7+9]
712 Ao F=w gt wjA = 1/2 Anderson, Murashige & Skoog(MS, 1962), Vacin
&Went(VW, 1949) 3572 7I&wMA & ARgstlar, 24 wiAe] F& =+ 30g/L, pHE 58%
ZAsG T FAHES oF 30mLe wiA7F B9 100mL 44 Zg2~3d oF 7-1084 10
HHESEA T Wol&S QAH A & T FolA Dotk T vl &2 A, 3 60d F A}
stk 3 AEAe] A5 3T 1209 ol Foll EAbSRaL, ZF wiAol A A EA 20704 A

Astel A%, AE, G20, 2L 2AF F EFAAE 2AdQ. MBI 23 W)
=z
st

O

N

2N

>
jue)
2
frl
fru
™
gt
=
e
M
A
i
N
\]
of\
=il
(e}
N
=
i
o
in|
[
o,
ofo
ol
8
o
B
=
o2
4z
o
fru
B2
o
o

Anderson 7] E¥] X (Anderson, 1975)°] auxin Z=HF(NAA. [IAA)S} T%=
cytokinin FFQip, BA)®} s=(1.0mg/L)E Easte] ZAg wix]o] wid= Ak Z+ wj#] 9

2AYY L NGBS FANFAG UG 2A0R Sk,

3.4 3 4 3%
R EES
HAzF ZAelE 913 1/2 Anderson, MS, VW x| 5 3259 7|Bujx =2 Al&3te] 3
kel

= 609 F wrolxAl A3(E2-5-1), 1/2 Anderson H| A7} wj<d RE HZFo|A dolg ol

N
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=outt Aol ‘FEMAS 1/2 Anderson FIA|E AFE3S Wl MS wix] =& VW 8] A 2]
Q. )
[e]

ARgoll Bl oF 20% FLE Wol&o] F=A YEY olF HE:FO Wolol= 7|2 A& PF3Fo]
AA #F9ITS 4 = YA ol & HEFS Anderson(1984)3 #Z& Hgko|dr). 3, =
T dolg2 AZE: FuUFo A9 oF 90%ol oz wmopon dutdo g ujx| ko] & o] gl
o] 943k wolg S yelth el ‘FEMAS wiH utgl oF 60~90%= thFste] uj
A1) o] T AL & F ATk wWhAE, FHEELS Doyt A9 HA] &Y, Amd= LE
WA gkoron) e w3 )

F 2-5-1. 712 wiAE Agd, 2E xuy, SEE S 9F F
% |

wolg (Lol =4 F/A4EA )
w2 /& EdR=s FEAA A& 2y g%
MS 69/83 58/87 62/69 0/90
78% 67% 90% 0
VW 43/72 59/85 56/62 0/82
60% 69% 90% 0
1/2Anderson 70/75 72/86 58/63 0/94
93% 84% 92% 0
* IF 60d § dolg
A A EAe] S-S HUGE 2-5-2, AR 2-5-1), VW HiX &= o] &3 HE HZEFo|A
el do]l Ao st AEA do] AFS HEZUFAAT 53 a7 ddTh
$ 1/2 Anderson WA= w3 RE FEHFO da, 9, 95 AN dAubHow
3= Anderson HjAo] wBla] A& 13 g3t

o] AF A 37 AP ¥hE ) 1/2 Anderson 7]

WA= dEF dAAQA A5 297t daS
HE G244 TF L s=7Y Alge] o] &3kt
X 2-5-2. 71 wiA7F A, A% U, FHE TR dol & AEA 9 S v
= 9

3z Z [e; 2= o A4

T WA (mm)ﬁ Oél(rnm)c} S(ﬂ)—r = & (mm) (‘;nrr?;
VW 3.7+°1.0 9.9+4.1 11.3x1.7 17127 39.5t16.5
e 1/2Anderson 5.7+0.6 12.1+4.6 9.4+3.0 16.2+5.3 32.3+14.8
MS 5.6+34 8.9+35 7.3£1.6 14.0+£2.4 21.4+11.2
VW 2.9+0.7 46+0.8 9.7+2.6 14.4+2.7 34.8120.9
FERA 1/2Anderson 3.2%1.1 48+15 12.6£2.3 149125 17.0+11.4
MS 2.5+1.2 42+1.8 7.9+3.3 13.8+2.7 21.2£28.7
VW 2.840.6 57t1.6 10.8£3.6 10.2+2.6 30.6+14.4
FAR=gll 1/2Anderson 3.240.8 6.3+2.1 11.9£1.9 10.9£29 229+129
MS 3.3+0.5 6.6%x1.9 11.9+24 10.3+1.7 19.3+ 4.8

« E 1200 F A

2070 sample®] F<FH=}F
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A o ziE  Callus %71—3— Asl AW AFEAGA L] H7E AIE 2-5-3),

cytoinine 2] @& X thi= auxind ] &&9o] &3Ao|At} callus 7191+ TAA 0.1mg/Le} 2ip
Img/L =+ NAA 0.Img/L$t +2ip lmg/L o] 8ol g o|dr}. A& FUF FFTE Al
3 A= 2o AFAEAA Al ok callus7t FREAoY FHZ FFLS wkSo] gl
Ak A, 719 4 —Hﬂﬂok‘) Alestdy, Az o] Wol Qo] =i, A& 4

2
AAZAA 75 2 w5 w2 AL Callus F+71 &3

W8 =2 (me/L) A | A0 W
TAA NAA 2ip BA
0.1 - 1 - - 28.5(14/4) -
0.1 - - 1 - - -
- 0.1 1 - - 24.1(29/7) -
- 0.1 - 1 - 6.5(2/31) -
— _ 1 . _ _ _
- - - 1 - 4.0(1/25) -

il
o%
i

A FEE 18Tl Yolsk Fore) WIREE M) Al 43 zmﬂ
ZALS

3
fFreE sl Aol Al IAA 01 + 21p Img/LE
RE AAAdA Az FEEHAT 21d A
2 7] ﬁsﬁfﬂﬂ IAA 0.1 + 2ip Img/LE &
Z 2671 vl o EHAS =5
= A

Kel
[e] = =
F2-5-4 W9 R AFEAA S mE AEd FF Callus 2 FA=A AL
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&
]

AATH0.37]) A z=TAEo] 100% =

e Awd EE AE 2UY B

A Sluj kel A AE whgo] ubehbx ergieh o] A
A ol WA glof

=

o
u:

to

Aot A callus EA
=

o WAt wele Wy gk

=7 =

Al B

Hohule C: ol

N

- 123 -

HEZUR FF9 Callus 2

=z I

A AwstE A9 44 YgzgA
o] 7}7} TAA 0.1 + 2ip Img/L7} 2ip Img/LO2 3k
Ui E5=
Q5219 7 flo]l= cytokinineR o H7MWORE A%
£ NAA 0.1+2ip 1mg/L # 73k ol A

FAEA Ars

BN

A2 A A (mg/L) Az PN
AR . TAE A (%) o
TAA NAA 21p BA (%) /2] A
0 0 0 0 0 0 -
0.1 - 1 - 100(5/5) 45(22/5) -
A o} 0.1 - - 1 80.0(4/5) 3.6(18/5) -
- 0.1 1 - 80(4/5) 2.0(8/4) -
- 0.1 - 1 83.3(5/6) 1.3(8/6) -
- - 1 - 100(5/5) 2.6(13/5)|20.0(1/5) -
- - 1 37.5(3/8) 1.4(10/7) -
0 0 0 37.5(3/8) 0.4(3/8) - -
0.1 - 1 - 80.0(8/10) 1.8(18/10) - -
o} 0.1 - - 1 25.0(2/8) 0.4(3/8) -
- 0.1 1 - 90.0(9/10) 1.7(17/10)| 10.0(1/10) -
- 0.1 - 1 21.4(3/14) 0.4(5/14) - -
- - 1 - 80.0(8/10) 2.9(29/10)| 10.0(1/10) -
- - - 1 87.5(7/8) 1.8(14/8) - -
B, AERULE o] gato] ooy Holol Zole WY FES A ANE 255
9 259, Ao} wako] Zolujoke] Wla] NEWALE § Saagon) WA WAz
—z— 2 Aol7t 9T Callus @ Az ARHA FsAE ALEAA ATE %ip Img/l
gAY, el ARERA AT AREAA Abrel ve) WA A
w9 4




A7z A (mg/L) Az e~
A4 . TAE A (%) <
TAA NAA 21p BA (%) JEPARS

0 0 0 0 100(6/6) 0.7(12/8) -

0.1 - 1 - 66.7(2/3) 1.0(3/3) 33.3(1/3)

A o} 0.1 - - 1 80.0(4/5) 0.8(4/5) -

- 0.1 1 - 87.5(7/8) 0.9(7/8) 37.5(3/8)

- 0.1 - 1 85.7(6/7) 0.9(6/7) -

- - 1 - 100(4/4) 1.3(5/4) 50.0(2/4)

- - - 1 75.0(3/4) 0.8(3/4) -

0 0 0 14.3(1/7) 0.3(1/7) -

0.1 - 1 - 000/7) 0(0/7) 42.9(3/7)

Zo} 0.1 - - 1 12.5(1/8) 0.1(1/8) -

- 0.1 1 - 00/7) 0(0/7) 57.14/7

- 0.1 - 1 0(0/8) 0(0/8) -

- - 1 - 28.6(2/7) 0.3(2/7) 14.3(1/7)

- - - 1 00/7) 0(0/7) -
4 1
Hzme %

, Aol ‘FEAA FFo FAbdote ZHE A 71EuiAl= 1/2 Anderson
W= 7} 7h @b ol el ‘FERMA EFNME 1/2 Anderson HIAE AFE IS
Wolgo] ¥k

7N - R

90%= Aol wet dgivy v, HE &S dolrh A A Gk,

O Hjxd AZA e B55 BHY, VW wjA = #

G, A=Ale] Aol ASent °—’Ff‘} a7 9

& A, 94, 95 A Ay
Anderson iAol H]3] A5 FEg &I}y

O Xae EFo gujgoZHE Callus F715 93 wjxuy AAzAAZE IAA 0.1mg/Lo}

2ip Img/L %= NAAO.Img/Let +2ip 1mg/L«] 8ol Aot e}, Bz mur
FE g A, oo callus7t FEHJOU FHH FFAAE o] VeV &
o}
A H

Aol uvjcko] Zolujeke] vl A xS =3 HjUA
: R

IAA 0.1

AUl AAA FA% FAARA dopl we FRe BHFI A I

e
o
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olth. =yl
g un) g, opzteof

=

—

=

o

gk ol flol o] =AM

oA =9 F

1

[e]

-

<
pil
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Al 3 442 |6G1a 31 b |40 bc |(22ab) |(1.8ab) [1.6 ab [2.2 a-c¢ [(3.3ab) [(4.2 a) 6.3 b-d [9.6 a
AT E 13=H 2 AN Y (HAFFT0) 039 59219 ARt HA e FolEA

23] =H 2 AN LANFFF013]+ A A F 55 954 23] A48t FolEA

33 =H 2 AN LAAFFF013]+ A A FF5 974 23]+ A A FF5155F4 35] 24
"DMRT 5% <4
COHAFTAA A BEE
DA A A A4 16752 ddA 139k 44 330lAM Folat= fldleyw 7H 3o
A4 33]elA 7 A 23FFol= SAA 330 7H A 94EF2 1759 23FF 2
T A4 28 7HE o AAFAAL 15FFd = dAA 284 7Hg o giA A 3
ol 7H AAdvk A A 28FFol= LA 33elAM ZhE 2o E A 139 339l
ofzb= ghley 7HE Adn AR AAFAE L L FHANA 2 S B

E 3-2-14. 4AS R AUF % 5ol o 4B W
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%7(cm) %2(cm) AT )

31:;] I R T el A AN & FF A A4 & F

;jk T 0 95 155 23 0 95 155 23 0 95 155 23
o | 11300 a" 255 a [26.0 ab [28.0 a 175 b |255 be 30.5 a-¢  |28.0 bc 80 ¢ 29.0d (320d 440 ¢

! 2 [(21.0b-d)* [235 a |285 a 255 a—c [(25.5a) |23.0 b-d [29.0 b-d |265 ¢ (10.0bc) [280 d (330 d 41.0 ¢

Al 3 1(29.0 a) (25.5a) |28.0 a 285 a (21.0b) |(215 cd) (230 d 180 d (85 ¢) |(27.0d) |34.0 d 447 ¢

< | 11205 cd 21.0 b [235 ab (232 cd [19.0 b |20.0 d 27.0 cd 20.8 d 11.0 be [280 d (340 d 39.7 ¢

k! 2 [(20.3cd) 195 b |270 a 213 d (26.5a) |26.5 b 315 a-d |33.0 a (145 b) [40.7 bc [455 b-d [46.0 ¢

A 3 1190 d) (235a) |215 b 245 b-d [(27.0a) |(36.0 a) 36.0 a 31.8 ab [(19.0 a) |(43.0b) |515 b 69.7 ab
2~ 1 123.0 be 21.0 b [21.3 b 228 cd  |21.0 b [24.0 b-d |345 ab 32.0 ab |11.0 bc 363 ¢ [385 ab |483 ¢

=] 2 [(24.0 b) 210 b [24.0 ab |[24.0 b-d |(17.0b) |24.7 bc 285 b-d (333 a (11.0bc) [27.3 d [465 bc  |55.0 be
A 3 [(22.3bc) (25.5a) |25.0 ab [27.0 ab  [(20.5b) |(23.5b-d) [29.0 b-d |28.0 bc [(195 a) [(48.0a) [685 a 80.3 a

AANNGE 19=A2ANQ(HAFF50) 039 59219 B P FohEA
28-H 2 AN LAY FFF01+ U FF75 954 28] 4Aeka FoHEA
38-H 2 A A(HY TR0+ AU FF5 977 281+ 9 F 7571574 38144

Dx7 A A4 15575 a4 339k 44 23]oAM 7HE Za 2350= tiA 4 13]9F 33
A7 e SAA 280 THE AT ol A d A Aol HdHE AHHder A3

TAZE veb AA At mjZos Bl
D2E: 3 AN 15EFAE FA4 33004 A4 AT BAY 384 b AQ A A B8
o= oAb flled T4 339k 244 23dl JHE A A A 33l TP Aol 2%
HaA 339 4 7P A diAZ SAAI AHAAN w2 S Btk
PEAF A A4 5FFAE £94 330904 g watm A4 19, 23, 339 FH4 1994
felAE o b AT HF BFF 2L 244 3504 1 BTk dAR 244
A we Aol YA dANE B W AL AL wAnh FUEe 2446 od 259 we
HE e Aoz walt
%3215 498 Wowe A% 9 05 g Azl W
% 7(cm) %% (cm) A A 42 7 (mm)

is;l A AN F 7 A A4 F F4 A AN F FE
; Floo | 9F | 15F [ 23F | 0 | 9% | 157 | 23F | 0 9% | 15% | 23F
s 148 a" [38a [25a 28 ab |23 a 2.0 a 1.7 a 15ab |27 a 54 a 74 c 7.8 cd
A1 2 |(B7he)* [37a |25a 2.8 ab (1.8 b) |18 ab |17 a 15b (30 a) |53 ab 87 a—c | 74d
A 3 |(3.8bc) |38 a) |22 a 24 b (1.bbc) |(1.6 b) |17 a 14 Db (31 a) |(Bla—c) |85a—c | 78cd
= 1138 bc [44a |24 a 28 ab |16 bc [16Db 18 a 1.7 a 3.0 a 42 d 9.6 a 100 a
2| 2 |(85bc) [38a [24ab (28 ab [(1.6bc) |16 b 1.7 a 16 ab [(B81 a) |47 cd 9.4 ab 9.8 a
A3 laon |@oa |24ab [30a (1.7 b) |(1.7ab) (1.7 a 16 ab [(32a) |48 bc) (100 a 9.0 a—c

1(30c¢ 34a |24 a 3.0 a 13 ¢ 1.7ab (1.7 a 16 ab |28 a 4.8 bc 71 ¢ 9.5 ab
i— 21B80c¢c) |40a |25a 27 ab |(1.3¢) |16 Db 18 a 16 ab [(28 a) [5.2 a—c | 7.6 bc 8.3 b-d
/; 3 |(85be) [(B5 a) |23 ab (3.0 a (I5bc) |(1.5b) |17 a 16 ab [(B2a) |43 d) 85 a-c (102 a
AN 13]=H 2 AN YHAFF0) 039 5921 AR HAlsta FolE A
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@EAF A AA F 155 = dA4 23X 7HE 2
A

o
rir
B

2
wW
Sob

N
o
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o
-
—
ol
w

==

=7
oM 7H¢ 2 dAA 139k A A 33l A 74

NA3-2-2-2 ALE NEF AT HERA

2. s 2

DEAAE
AEHE &
201-1 Hlj -
A01-2 s
401-3 At
401-4 & i
401-5 Eiads
A01-6 Mg
A01-7 =319
401-8 A2A
401-9 53kl
401-10 s
401-11 Al oh
201-12 o

A & (3} 45 %)
2332 0, 30%, 60%, 90% =%
DAL TEA el 23
HEANE: ARAEAL, N EAL
3. 4% 3 u%
7}, g
¥ 3-2-16. AUE WEY) F@go] B2 A= A

AT 23F o=

A 28l 7P Al 235 %

Aot

o

F4% 33914 713

%% (em) Z% (cm) A4 ()
2h3E4(%) gAY & FF g2 5 F 4x 5 F
5% 17+ 23F 5% 17+ 237 5% 17+ 237
2+ % 168 a* | 230 b 44,0 a 186 a 254 a 34.0 ab 116 a 15.8 ab 200 a
30 176 a | 256 a 38.6 a 200 a 276 a 36.2 ab 158 a 196 a 15.2 ab
60 164 a | 180 b 418 a 20.2 a 246 a 198 b 16.0 a 16.6 ab 66 b
90 158 a | 185 b 483 a 210 a 20.0 a 40.8 a 188 a 92 b 65 b
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“2pF AR A7) 2003, 4. 14. YA A1 7] 2003, 4. 7. "DMRT 5% 9173

DEg 44 5FEFelE Az foA7h vehbA g @9 17F FE A% 30%7 43
W 23% ol Aelzk feAvh e gtk e A% 30%el A ge AFe w

)% A2 57 177 Folv= Az Fofx7t b kot g2 23F Fol= 90%2H3
oA 7 vt
AT A 5F Foll= At FoA7F EHUA ikt 175 Foll= 30%AFgell A 7
Ztk g 177 5 90%AE, 235 $oll 60%Agel ] AT FolE ol Aol A 9] @A}
e
® 3-2-17. AHLE WY AF sl wE AHE A
HE40F
34 (cm) A% (em) A AF-A7 () (SPAD 502, %

Ao gAY & F 42 5 FF A T F B2 5 FF

55 17 23 5% 17+ 235 55 17 237 17+ 23

AAF | 168 a°| 230Db |440 a| 186 a| 254 a 340 ab |29 a |66 a|102a]| 498 b 286 ¢

30 176 a | 256 a |386a|200a| 276 a|362ab|34a|56ab|83ab| 572 a 355 b

60 164 a | 180b | 418 a|202a| 246 a | 198b |03 b |43 Db | 51 c |46.2 bc 416 a

90 158 a | 185b 483 a|210a| 200a | 408 a | 31a|42b |63 bc| 499 c 38.0 ab

12003, 4. 14. YH A A7

]
DA% GFe A 5F

:2003. 4. 7. “DMRT 5% <4

I AR gglot 177 FRE S 30%3k 4ol A 7H
Atk B 3% Folt AL fAA QYo 0% G A k. o= AP gol
oA HE 222 GEALS WY A R 2k 4EL 5F, 11RFAE AL
AT Qo BEFE A% 90%AA /PG Atk oe Aol ol HE 22E
GEAS WA A0E BT AARAZE AAFNA Y AT 4G 60%NH e FFS
Both 954 FFe AA 175 Folt A% 300l g 3L 23F Fol A gl
3 A

0o
® 3-2-18. AHE ‘HAEY AFEol wE AHE A
=7 (em) %% (cm) A4 ()
AFg-&7(%) gAY T F g2 5 FF 4x 5 F
5% 17+ 237 5% 17+ 23 55 17+ 23F
2+ % 15.0 a* 26.8 a 314 a 225 a 274 a 320 a 11.2 a 156 a 178 a
30 144 a 20.8 a 230 a 204 a 256 a 274 a 10.0 a 14.6 a 14.8 a
60 164 a 294 a 340 a 226 a 286 a 30.8 a 10.8 a 140 a 198 a
90 16.1 a 325 a 34.0 a 22.8 a 338 a 36.3 a 104 a 104 a 188 a

“2pF A2 A7) 2003, 4. 14, YA A A7) 2003, 4. 7. *DMRT 5% £-2¢4
242 At AT dERA] ko giAlE 60, 90% gl =2 HAES
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D2E: 2E GA Aelzt oA HEA ggont 90% ARl e FFS nAvh
PEAF BAFE G Azt foA7 A ergront A 60%el A4 g 2 30%

hyA

3-2-19. 39§ A Aggo e g 4F

Q=23
A7 (em) AZ (em) A A F2 7 (mm) (SPAD 502 %)
] 0
710700
AREC gay & Fp qa T F5 A & F5 A & F5
55 17 23F 55 175 23 55 17 23 17+ 23

AAF |43 ab*| 49b |40ab| 20a | 18b [ 15b | 28a | 51b |77a| 484D 454 a

30 35b | 39¢c | 36b | 16b | 13c | 14b | 23a | 49b |60b| 494D 439 a

60 42 ab | 44bc | 43 a | 21a|20ab| 15b | 03b | 42b |57Db | 624 a 51.0 a

90 49 a 6.4 a 45a | 20a | 23a | 20a | 27a | 72a |54Db|570 ab 387 b

z

A

A A X A7) 2003, 4. 14, YA A7) 2008, 4. 7. “DMRT 5% <4

=

AR Qe 0% el A ZE om A 30%eA b Rk 4%e A4 55, 175
Folli= 30%2HgA A 7Hg srgrem 235 Folli= 90%2gAA g vk 2y U AE f
AA7F vhEA gkt AAF AR AAgel A e AFE HAth G52 FFS 44 17
FFoll = 609k gel A 7 Za 23F Felliz 90% Aol A A A9l

‘:]' U} )
. = o
¥ 3-2-20. A01-3 ‘FAVe] 2B Eo wE AE Ay W
=7 (em) Z3 (cm) A ()
A}3-87(%) g & T 4 F F5 4 5 T

55 175 237 55 175 235 55 175 237

A3 [ 135 a* | 238 a 363a | 136b | 255 a 30.8 a 6.6 a 108 a 116 a

30 142 a 26.2 a 310 a [148 ab| 292 a 244 a 5.6 a 76 a 94 a
60 128 a 172 a 204 b [170 ab| 248 a 240 a 94 a 9.6 a 92 a

90 121 a 162 a 183 Db | 208 a| 285 a 29.1 a 96 a 9.8 a 118 a

“2pF AR A7) 2003, 4. 14, YA AAI7] 2003, 4. 7. DMRT 5% 2174

Dz A4 5%, 175F0e A o470 JepdA sigror} Aa37 30%4 304 o
AE WAt 60% 0%AFINE e AL Bk 53 0% Aol A 2] g
grek

DEE: A 55 Folt 0%l A HE AR AN A wkon] 175, 28F Folt
A7k G A7k depdA esreh AR s 90%A A e A4S B,
DEAS A2l fol A7k YEGA gtont AR 9% Bl A B AFe wAT

¥ 3221 A9E G Apgol me Az 4%
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A4 (em) = (cm) 12527 (mm) il
 (em =% (cm R A 52 ulil
0l b e (SPAD 502, %)
i]—yé]—oz<0/) v S =z 2~ e == 2~ o) ==z 2~ o) ==z O~
A & Fp A 5 F5 A T F A T F
55 175 | 235 55 175 | 235 53 175 | 23 17+ 235

AL A % 47 a* |48 ab|45bc | 20ab | 1.7a | 15a| 27 a 58 a |101 a| 422 a 294 b

30 41 ab | 44b | 41 c 16 b 15a |15a| 03b |53 ab |74 b | 517 a 481 a
60 47 a 50a | 52a | 21a l4a |15a]| 02D 46 b | 53 c | 521 a 48.0 a
90 39 b [48 ab| 45 Db 14 ¢ 15a |16a]| 29 a b7a | 56 c | 552 a 44.1 a
AAAA A7) 22008 4. 14, P2 7] 12003, 4. 7. “DMRT 5% 214
DAFRLE A F Fao A7 Qo] A% 60%elA 1 Ak FW AZE FA 57 Fol
0% A T Aen AA 17F, BFFolE At G4 GEdA egreh A AR

%z} 90% =}3of| A 7}11 A 235 Fol= AAFelA
5?——‘?011% %4 27 bR @gkot 175 ol Addo) A b
27 YERYA] 9}‘:}

o
AL
O
1_4
w
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D
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s
2L
ac)
r\l

3-2-22. AP & ‘TUE’Y AFE wE AE AY
27 (em) ZZ (cm) A )
2F3384(%) AAY & F AA & FF A & FF
57 175 235 55 175 235 55 17 235

=

A% [ 161 a* | 226 b 270 a 194 a 23.0 b 28.8 a 74 a 152 a 138 a

30 189 a |298 ab| 31.8 a 222 a 28.8 ab 29.0 a 6.8 a 152 a 152 a

60 182 a |281 ab| 338 a 232 a 26.5 ab 30.0 a 104 a 114 a 108 a

90 180 a | 314 a 339 a 194 a 29.8 a 29.0 a 104 a 100 a 118 a

bR A7) 2003 4. 14, YA A A7) 02003, 4. 7. *DMRT 5% 214
DEY: B4 SEFAL AT FAAE dHIA G A0 AT 0064 B )
A gow Adgeld g etk 237 FE AU foAA7 A ggtot vAw

e Aggold 2o 2 AP B

9%F: A4 57 Folt A fAA tedA Fgod 17555 0%AFAA 7+ A
Adgel A b shekth 23% Fol A2l felArt itk

PRAFE AT ADD FolA7 DAk 2 300 ABAA B ATE st

¥ 3-2-23. ALE ‘TUEo 2B wE AE A
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_ d=ageF
34 (cm) A% (cm) A AF27 (nm) (SPAD 502, %)

e 2 5 FF 42 5 FF B2 5 FF 42 5 FF

55 175 | 23F 57 175 | 23% 57 175 | 23%F 175 237

A 39b* | 47a | 40b | 1.7b | 23a |19a| 33 Db | 86a | 87 ab| 599 a 50.5 a

30 47 ab | 47 a |43 ab| 22 ab| 23 a | 20a| 48a |79 ab| 120 a| 60.7 a 514 a

60 55a [ b4a |48a | 25a | 35a |21la|04c |63ab| 74b]| 487D 485 a

90 39b [ 56a | 48a | 18b | 25a |20a| 39ab| 59 b | 73 b| 474 Db 464 a

“2pF AR A7) 2003 4. 14. YA AA]7] 2003, 4. 7. DMRT 5% #9174

DA AFe A SFEFNE 60% AN Y A 175 Fole AUt Fo37h ehbA]
2ot 3% Fot 602 90% AN Y ATk ABE 57 Folt 60% AP A 7}
s Bkl

$ Z 3 17, 235 = A2 Fa7F dEbUA] ol AR 60% AFollA =2 FFS
2A AAFA 7L A2 2dEo] Eold Sy s HojxAs AIFE BHAY dA54L §H2 5
T—?Oﬂ—: ZAAF 30% 2FAAA 7 e 23F Fole AP FoAUt sley A%
I 30% AFlA =2 AEEFS BT
v} g7y
¥ 3-2-24. YL Yo AFgol wE HE AY

Z7 (em) %% (cm) A4 ()
ZF4-E(%) A & Fp qa & F A & F5

57 175 23 57 175 23 55 175 23

A A % 17.1 a* | 36.8 ab 45.6 a 175 a| 262 a 29.8 a 114 a | 142 a 158 a

30 158 a 442 a 494 a 174 a | 298 a 25.8 ab 118 a | 152 a 156 a
60 174 a | 350ab | 39.0ab | 216 a | 300 a 295 ab 116 a | 134 a 130 a
90 166 a 294 b 314 b 166 a | 250 a 234 b 104 a 9.8 a 124 a

“ZpFA A A7) 02003, 4. 14, YA AA1 7] 1 2003, 4. 7. *DMRT 5% 24
24 57 Fole AU KA/ vehbd @gkot 177 Fole 30% AN 7
Atk B9 2BF Folt AAR 0%ABANA B AL wAh 2L WA 30% A

DEE: AN 5%, 177 FAE A% FoA} ot 237 Fol
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. e
3 (em) AE (em) A1 A 527 () (SPAD 502, %)
T 4 ¥ 75 4 ¥ 75 4 ¥ F5
57 17 | 23% 5% 17 | 23F 5% 175 | 23%F 175 237
A% 3la" |43 a|34b | 15a |15ab| 10c | 27a | 5la | 84a | 446 a 373 a
30 27a (44a| 35b | 1ba | 14b | 14b| 35a | 54a |68ab| 533 a 429 a
60 35a [39a|4la|l1l3a|1l7a|l6ab| 23 a | 47a |59 ab| 441 a 447 a
90 26a (42a|33b | 12a | 14b | 17a| 30a | 36b | 53b | 467 a 42.8 a
AR R A7) 2003, 4. 14, Y8 AA7] 12003, 4. 7. DMRT 5% -2l
DA QEE AA 5% 1TF Fel A2 K47 Gglon 8F Felt 60% Aol
A AT AR 0% ARIAE R AR wAh BB 4% 5EFolE AUX 79
27F iAoy 175 $-oll= 60%Agel A 7HE Fal 23F $-ol = 90%Agol Al 7HE Zih A A
FAAL 55 Foe A Art sldley 175, 235 Folw 90%akdol A 7Hd vioren
WA= 2AAFelA =2 &S BAT A58 FF2 AT FoAx7 gl
R
3E3-2-26. Y8 AEY AFEel wE e A
z7 (em) %% (cm) =254 ()
A 3-8(%) 44" F 7% 449 F 75 94 F 75
5F 175 235 5% 17+ 235 5% 175 235
ZbAZ | 172 b* | 322 be 338 b 155b| 232D 288 a 62b | 134 a 156 a
30 214 a | 456 a 50.6 a 16.0 b | 29.6 ab 320 a 6.8 ab | 8.8 bc 11.8 b
60 156 b | 38.0 ab 478 a 176 b | 27.ab 294 a 48 b | 60 ¢ 6.0 ¢
90 182 b | 274 ¢ 308 b 247 a | 376 a 334 a 102 a |10.6 ab| 13.0 ab
AR A7) 2008 414, TBAA) 2008 4.7 “DMRT 5% )4
Dz A2 55, 1755 23 30%0A 7H a3, 23FFo= 233 30%9F 60%AF]
GO BRet AN AT Ak GAZ A %A 2 ARE 0
D2E: A 5%, 177 Fol A3 %A 74 Aot 8% Fole A F37h 9
. e AR A% 0%l A b Aok
EAG BA F 550l AE 90%elA 7HE Weka 175235 o= AddelA M ©
tow 60%aFelA 7HE Ak A= AAFI 90% AFFelA w2 ddFS BT

F 3-2-27. UG A2 AdEol

I

2 AE A
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. e
3 (em) AE (em) A1 A 527 () (SPAD 502, %)
ECOTT 5 24 44 ¥ 75 Q4 5 5 44 5 5
57 17 | 23% 5% 17 | 23F 5% 175 237 175 237
AL A % 33c¢c*|40a | 37b | 15a |120a| 17a [ 30b | 82a |78 ab| 619 a 445 b
30 42 ab |45a | 39b | 17a | 21a | 19a| 35a | 61b | 82a| 619 a 54.8 a
60 48 a (44 a| 46a | 17a | 24a | 19a | 03c | 46c | 62b | 591 a 49.6 ab
90 38bc |46a|4lab| 18a | 21a|20a ]| 36a |50bc| 64b | 616a 58.0 a

“2pF AR A7) 2003 4. 14. YA AA]7] 2003, 4. 7. DMRT 5% #9174

DA JF2 A 5FF = A 60%NA 7Hd Za AdFelA g Ao 1750l =
AP 2 Fo A7 QI g 23F 5ol = 60%2Fel A 7 Zioh A2 42 60% 2ol
A oEe AYE Rt 4FS A FAUE ey AR AF 60%2 90%l A =S
B BT AAFAA LS F2A 55FFdd= G 30%2 90%el A 7HE Ak k| 1757 F9
v AAFel A b Fom ZF 60% A 7 wkekom 23F Foll= 30% AEelA 7HE Z
ot A= 30%2kgel A AAFA ] F AFE BAT d5A FEFS 57Tl AL &
o) &7 Aoy 23FF o= 90%l A 7HE Zt

=7 (em) %% (cm) A ()
2F3384(%) QA 5 FF A & F5 AA & FF
57 175 237 57 175 23 55 175 235

AAdg | 178 a* | 318 a 382 a 179 a | 268 a 294 a 80a | 146 a 166 a
30 140 a | 280 a 290 a 166 a | 238 a 22.6 a 133 a| 98 a 10.0 a
60 172 a | 264 a 312 a 188 a| 208 a 22.0 a 92a | 102 a 114 a
90 162 a | 294 a 30.8 a 164 a| 275 a 264 a 64 a | 88 a 100 a

“2pF AR A7) 2003 4. 14. YA AA]7] 2003, 4. 7. DMRT 5% #9174

Dz Azt fFo37E o Aol WAR FeddFs nilt
2% AL FoAAE Ao AR AAFAA wL

3) A Azt FoArE glloy A= AAdgels w

F 3-2-29. AL ‘=3 AFEel w

lot,

48 4%

fu
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j e
3 (em) AE (em) A1 A 527 () (SPAD 502, %)
ECOTT 5 24 4 F 75 44 ¥ 74 44§ 75
57 17 | 23% 5% 17 | 23F 5% 175 237 175 237
A% 452" [38b | 36a | 20a | 18a | 1l7a | 32a | 6la | 79a 544 a 42.1 a
30 51a [32b| 37a|19a | 13b | 15a| 23a | bba|66ab| 493 a 46.8 a
60 49a [31b | 34a| 21la|l6ab| 1l6a | 14b |51ab|68ab| 539 a 45.0 a
90 47a [50a| 36a|19a | 17a | 18a | 30a | 40b | 54D 48.2 a 473 a
FHAA A7) 2003, 4. 14, YHAA7) 12008 4. 7. DMRT 5% 214
DS Qe GA 5FFoll= ARt FelArE gllent 30%Agel A b Zd k175
Fol 009kl A A Ax B Al FoAt gtk 23F FE Az fol2t
B A%e SEEAE AAT RAR gL 17% Fole Aol 44 Ark @
2% Fol AL FAAE G AN AFE 5FFolE A% 60%H g weren
e AU KA NG, B 1T ol }oﬂ*w 30% AN 743 Ekom 23
T Fol= AdFA 7 =0t Az AAF A4S AddedA =2 AFS HEATh
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1.5 |349.0] 578 [212.0] 33.1

1.0
1.3
1.3
0.9
1.0
1.2
1.0
0.5
0.6

0.7
0.6

5.0
30.3
50.4
28.6

3.6
19.8
254
16.3

14

7.3

8.7

5.8

10.3
119
14.3
12.2
9.2
10.9
12.5
10.9
3.3
3.1
8.3
8.2

5.9
7.6
7.1
6.9
5.5
5.8
6.1
5.3
5.3
6.6
4.9
5.6

2.9
7.9
10.8
7.2
2.2
5.2
6.7
4.7
15
4.3
3.0
2.9

244
29.3
37.0
30.2
24.6
24.6
35.8
28.3
23.0
28.1
33.3
28.1

4.7
4.8
4.7
4.7
4.6
4.6
4.6
4.6
3.3
3.0
3.2
3.2

125
121
113
119.7
192
190
185
189.0
273
267
252
264.0
EdA 5

:T‘}
0.5

It

1.0
2.0
1.0
2.0
0.5
1.0
2.0
bin
0.5
1.0
2.0
1.0
2.0
0.5
1.0
2.0
1
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Rol ASRE pe Agelslth B AAT-H =3 EFERANE Wolrh NA A,
So] u§- A Z3FAtH(3E3-4-3)
W 342 E% A AN B2 wAsh e 72 Felsmd ASEANG10-810)
_ ot |emwoa| ™ |zl YA = HEF
5 2 %ﬂ% %’:i =5 s:TE}q 63—";01 2F|2F |4 oéli‘if[ 7373 (mg/F) (mg/5*)
Wl A | A dS/m) |1/3) TE: (spad) (cm) | (em) | (7)) [(em/5*)|(mm) [RPSEF) Y [RpRIE) I
0.5 127 49 233 | 23|75 ] 93 48 06 [1086] 42.1 | 271 | 11.1
198 1.0 114 48 326 | 46 | 84 | 122 137 | 0.8 |1165| 31.7 | 747 | 16.7
ZAVEES - - - - - - - - - - - -
JER ot 1205 | 4.9 280 | 35180 [108( 9.3 07 {1126] 369 | 50.9 | 139
0.5 195 4.3 215 | 1.8 | b8 | 87 2.7 05 | 237 | 1.7 178 | 46
21+ 200 1.0 187 4.0 272 | 38 164 107 9.2 06 | 623 | 196 | 38.9 | 10.7
3 g} o] 2.0 - - - - - - - - - - - -
Ayt 191.0 | 4.2 244 | 28 | 6.1 | 9.7 6.0 06 | 430 | 137 | 284 | 7.7
El 05 279 2.8 211 | 14 | 51 | 74 1.2 04 | 115 | 57 8.7 2.6
1.0 267 3.3 290 | 25161 | 91 3.6 05 | 280 | 7.2 187 | 46
288 2.0 _ _ _ _ _ _ , _ _ , _ _
o ot 273.0 | 3.1 251 | 20 | 56 | 83 2.4 05 | 198 | 65 13.7 | 36
0.5 - - - - - - - - - - - -
128 1.0 - - - - - - - - - - - -
2.0 - - - - - - - - - - - -
ADS!
A7+ 05 ~ ~ ~ ~ ~ ~ - ~ ~ - ~ -
Helo] | 200 1.0 - - - - - - - - - - - -
20 | | - [ T [ -1 1 1 1 T T  _1-
E 3w
o 05 — _ — — _ — _ _ — _ _ _
o8 10 | - | - | - | -1 -1 - -1 -1 -1 -1-1-
20 | — | | 1 1 -1 T "1 "1 1T -"1-"1-
f1~5 Lo SR 28 3RE 49F, 5SS
#x 2t g9 EC 2.0 dS/m A Follen FelZ aAl 2 wjdtol S AAF B

sx W] HFo}

i 3-4-3.

% A% A8 P

AFFUY AR Feio s} Fea 7
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= A A5 HEF
qon [EA2] 9N el E1952 | og ) as |aual 9] ogD | g
WA Grzey @/ |V )] T E T (spad) | (em) | (em) | () Ceni/ )| (mim) A [ e | A8 [ ge
i)
0.5 125 4.8 182 | 25|71 | 90 | 11.7 | 1.3 | 746 | 466 | 60.6 | 32.1
198 1.0 117 4.9 306 | 6.0 87 | 128 | 495 | 2.0 |3180]168.0]219.7| 785
2.0 84 4.8 373 | 48 | 75 | 109 | 51.7 | 1.9 | 334114542154 | 745
Fa | 1087 | 48 287 1441 78 1109 | 376 | 1.7 |242.2]120.0]165.2| 61.7
HER 0.5 196 4.9 188 |21 | 76 | 78 82 | 15 601 | 493 [ 57.7 | 355
ESE 200 1.0 188 4.8 300 | 44 67 | 120 | 302 | 1.5 |1952| 864 |129.4| 45.0
e}l 2.0 90 4.8 354 |42 63 | 93 | 242 | 1.6 |159.1] 955 |116.3| 53.2
=1 Hyt | 1580 | 48 281 |36 69 | 97 | 209 | 1.5 |1381| 77.1 |101.1 | 44.6
0.5 280 3.7 187 |16 ] 63 | 74 45 | 1.2 | 355 | 305 | 334 | 265
283 1.0 269 3.2 302 130 | 67 | 80 93 | 07 1462 | 374 [ 284 | 80
2.0 204 3.4 345 | 28 | 65 | 81 71 109 432 ] 187 [ 333 | 134
Hat | 2510 | 34 2718 | 25| 65 | 78 70 109 | 416 | 289 [ 31.7 | 16.0
0.5 - - - - - - - - - - - -
128 1.0 - - - - - - - - - - - -
2.0 - - - - - - - - - - - -
447+ o5 | — | | — | -1 - [ -~ T -1 -T1T-"1-"T1-°-
Hetol | 200 1.0 - - - - - - - - - - - -
E 3k 20 _ _ _ _ _ _ — _ _ — _ _
0.5 - - - - - - - - - - - -
288 1.0 - - - - - - - - - - - -
2.0 - - - - - - - - - - - -
x1~5 L 9B, 25, 38F, 493, 5¢-ds

% A o
A e
HU FIO _]HU
oz w
35
o o b
Sk
T§ flr
;-4 2o
o0 %
M 2 o ;3
dy oF B iuf
o ot
R e
o, o =)
o
¢
rlo
e
Ay
I
rlr 5
o0
=]
> oo
S
3 ofl g M

Bl ooz B 83083
2 o ¢
ofy 32

344, FEZ FTA AAE FH9] wiR|e} T A Y s A5 AH5.10~810)
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A 2| = HAE=
son (e B2 (a0 5955 2y oy ot vun | 20| men | aw
AT AT @S ymy (VT (spaa) | e | (o) | () | (eni/ ) | (mm) A e [ [ s

05 126 | 49 | 160 [ 387297 136 | 14 [ 940 | 634 | 783 | 447

128 1.0 120 | 48 | 241 [ 93|88 [159] 639 | 0.7 [3809] 944 |230.8] 56.8

2.0 114 | 40 | 297 [103] 7.1 [169] 627 | 15 [3862] 459 [ 2095] 33.8

Wt 1200 46 | 233 [ 78 | 7.7 [142] 467 | 1.2 [287.0] 679 [1729] 45.1

SEw 0.5 198 | 47 [ 161 [27 15997 64 | 1.0 [500] 2657 403 | 238
LT R 1.0 195 | 43 | 234 [70]65[130] 355 | 1.6 [2146] 636 [1258] 40.1
Z}o] 2.0 186 41 283 | 59 | 58 |138] 257 | 12 [154.0| 234 | 972 | 194
=1 A 1930 44 | 226 [ 52|61 [122] 225 | 1.3 [1305] 378 | 87.8 | 27.8
05 | 284 | 34 | 1567 [22]53[86] 37 |09 [283] 2212417143

088 10 | 279 | 32 | 228 [ 45|59 [104] 118 | 08 [649] 131 [ 307 | 83

20 | 264 | 32 | 278 T 46 |48 114] 107 [ 09| 756 | 133 [ 530 | 100

A [ 2757 33 | 221 [38]53]101] 87 [09 [ 563 ] 162359 [ 109

05 - - - -1 - - - - - - -

128 1.0 - - -1 -1 - - - - - - -

2.0 - - -1 -1 - - - - - - -

A7+ 05 S S S I N I N A I A
Helo] | 200 1.0 - - - - -1 - - - - - - B
E 3k 20 _ _ _ _ _ _ _ _ _ _ _ _
05 - - - -1 - - - - - - -

283 1.0 - - -1 -1 - - - - - - -

2.0 - - -1 -1 - - - - - - -

x1~5 Lo S-E &, 28, 3BT, 445, b S-4s

savdbol 9 S WA o

3 345 FEAA T4 AR FY 9] wiReh =¥ #AE e AE52AH510~810)
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A A = AE=
L i e I b e AR L N ke mae) |
w2 | A dS/m) | ON/3) | 8 4 % | (spad) (cm) | (cm) | (2}) | (cw/5%) | (mm) VRER) PRI pReey
0.5 124 4.4 261 | 24 | 83 [135| 7.0 15 | 579 | 185 | 491 | 169
123 1.0 120 44 306 | 5.7 | 67 [12.7] 465 16 | 2537 87.8 | 1565 | 45.6
2.0 104 4.3 368 | 70 | 67 |144| 70.0 2.1 5029 87.1 12934 | 58.1
JER oSy 116.0 44 312 | 50 | 72 |135]| 41.2 1.7 | 2715 645 | 166.3 | 40.2
0.5 194 4.2 253 | 19 | 6.2 124 44 1.2 | 348 | 99 | 334 | 106
&1+ 200 1.0 189 4.3 299 | 46 | 7.3 |14.8| 24.7 1.3 |184.0| 483 [112.1| 259
3 g}ol 2.0 178 4.3 327 | 5.0 | 6.2 [13.8] 40.7 15 | 2788 444 | 1775 31.3
=i 187.0 4.3 293 | 38 | 6.6 |13.7| 233 1.3 | 1659 | 342 |107.7| 22.6
El 0.5 281 3.5 265 | 22 | 65 145 18 09 [ 1721 49 | 140 | 3.7
988 1.0 273 3.7 291 | 32 | 6.1 |138| 19.2 1.0 (1128 304 | 70.1 | 145
2.0 262 4.2 339 | 33 | 52 [138]| 146 1.2 | 1101 | 143 | 726 | 10.1
o 250.8 3.9 297 | 31 | 6.1 |14.0| 147 1.1 | 1015 21.0 | 66.1 | 12.7
0.5 - - - - - - - - - - - -
128 1.0 - - - - - - - - - - - -
2.0 - - - - - - - - - - - -
487+ T I I R R R e I I I e e
sapol | 200 [ 10 | - - — - -1 -1 - 1 -1 -1 -1 -1-
E 3% 20 _ _ _ _ _ _ _ _ _ _ _ _
05 | - ~— | - -1 -1-1 -1 -1 -1 -1-1-
288 | 10 | - - I - -1 -1 -1-"1=
20 | - - - T - -1 -1 -1 1=

#1~5 Lol ¢& &, 28, 38E, 4935, bm¢ds

savdbol 9 S WA o

fo

2 %EMA W FD AN FoBE Aest W SYAT ABE A& v I
obdlol B4 ARE EHeel wAs B AW Felsrd 48RS 2AG AW e

FEIE =TS fgache APl E =

wheb Apel7h itk 242 50~62em®E 2003 oA, 2FL 52~68% 128F A 7HE Ao
B, 94 123~ 1512 128F ol 7Hd Btk 44E 20~-24mm= F¥1 ek Fad
2 2 Aol7t filen, Aot AR QAT AeTe T vt BEFE Had)
Rom, FAFEIt wEeE SUbehe AFoIdh B3 A4T7+H o] E3Y] EFEEAA = I
ERAl+geolEle] EFEERY S0 R AFo] v Axegiy. SHyE F90 T
b SEeE ggoy, Flvatdes R weaE fadhe Aol WEId e
17~25% 2008 oA F9kom, 24& 38~44em, 42 30~43cm, 474 1.8mm= Z2] 1
Fst FAHE F Aolrh fIodth AdEeE Ashi-e AAlwa AETe FE1 128% A

s

ki

ATHIEZ-4-6).

=<

- 205 -



I 3-4-6. AHRAIEE 4 AEE S0 wjA e S A e AS2AK5.10-7.10)

] AAZ A8%
o |zen Fd |sux|D 8| 29 | 29 | 95 | 24 ) (mg/)
T A @Sm | V| (cm) | (cm) | (v) | (mm) e | Qs | qae | e
0.5 125 4.8 6.2 6.0 22.0 2.6 821.0 [ 430.0 1835 63.6
198 1.0 117 4.9 45 6.6 115 2.3 9485 [ 7265 | 214.2 96.2
2.0 84 4.9 5.7 7.9 11.7 2.2 979.0 | 7246 | 224.2 101.3
et | 1087 49 55 6.8 15.1 2.4 916.2 | 6270 | 207.3 87.0
HER 0.5 196 4.2 6.0 4.5 12.0 2.0 670.3 [ 489.1 168.5 78.4
ESE 200 1.0 188 4.7 6.1 4.8 12.5 1.8 680.0 | 500.2 169.5 79.5
g e}o] 2.0 90 4.9 6.6 6.2 125 24 11,0025] 511.0 | 2239 79.7
=1 Hyt | 158.0 4.6 6.2 5.2 12.3 2.1 784.3 | 500.1 187.3 79.2
0.5 280 4.8 4.6 49 115 2.1 350.0 | 327.0 82.0 48.8
983 1.0 269 49 52 5.0 14.0 1.9 461.7 | 381.0 123.1 52.7
2.0 204 49 52 7.1 14.5 2.0 7515 | 4735 182.9 88.3
Hat | 251.0 49 5.0 5.7 13.3 2.0 521.1 393.8 129.3 63.3
0.5 62 2.3 45 4.1 5.0 2.0 364.5 187.0 105.1 45.0
198 1.0 56 1.7 4.7 3.5 6.7 1.8 4387 | 334.7 129.3 71.7
2.0 41 2.1 4.0 5.3 6.7 1.6 4205 | 2805 125.1 63.8
H 93.0 2.0 44 4.3 6.2 1.8 4079 | 2674 119.8 60.2
0.5 109 1.8 3.7 4.1 3.0 1.7 104.0 101.5 29.8 24.1
G0l g0 L0 89 20 |45 | 21 [ 40 | 1.8 [ 3200 | 2305 | 984 | 504
E_E_g 2.0 65 1.2 3.2 2.9 1.0 1.8 284.3 | 230.7 86.2 53.1
B 87.7 1.7 3.8 3.0 2.7 1.8 236.1 187.6 71.5 45.5
0.5 148 14 3.5 2.9 4.0 1.9 310.0 | 2135 93.2 36.1
983 1.0 139 1.6 5.0 34 9.5 1.9 345.1 121.5 950.4 31.2
2.0 121 45 4.7 3.6 75 1.7 345.0 | 230.5 113.9 57.8
Hat | 136.0 2.5 44 3.3 7.0 1.8 333.4 188.5 85.8 41.7

#1~5 Ll ¢ 8, 289, 308, 495, 50 $4E
Aol §4% AFF Aot AEEAMS A% S wixe 90 AE g
= S A A ged 2ad JERXAIEECIELY] 8 EAM SHyE E9
qEFE b weloy, dlEEitds st s fdashs dgelen, ME
FAEE 45~47%2 F9 0 Fet FdwEel wek Aolrh gllen, 23E 57~63cmE V]
wekth, 242 54~6.002 200804 7 Aoler, dge 11L6~157W = 128T A 7
Bokth AAE 16~2082 F81 gt AR F Aoyt gllew, A o AAlw
& F9 Tl weEk Aelrh ARl AR Heed Y vt Bokda s Sk
288l A 7Hd wokar, AR AT AT F vt BopdeE Faste] 128
ol 7hE =tvh Y ANT+Eeo|E3 EFE RN = HERA+HEELY EREER
0 555 2 AFe] vl Axsded SRS T 357 SRS gkou, g%
E e w7t s Aadsts Ao, MEFd RS 1.9-2301% e, 23 50~
58cm, &L 29~43cm, =288 0] 9202 TP wokew, F7E 1.3~1.7mm=E 128F
A 7P =Y S8 wast ddeEels & Aolrh fldla, ARk Askn-e] AT
A=gs T2 570 S7hEss dastely 12834 71 =tk (3£3-4-7)

3 347 AH AET Aok AEE Felne) wixer 2ea A ey A52AK5.10-7.10)
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KRl FE BAZF AEF
£ |gea| s |SEFIE 2 | 2l ae | 2| gD (mg/F)
L I B (dS)/m Gh/zh| € 57| (em) | (em) | () | (mm) AAn | e | Age | Aae

05 | 120 | 44 | 57 | 49 | 170 | 15 | 3170 | 3087 | 635 | 314

g L0 [ 110 [ 748 53 [ 57 [ 130 | 22 | 7063 | 11030 | 1690 | 1243

20 | 104 | 49 | 60 | 72 | 170 | 20 | 6300 | 6847 | 695 | 824
NEW Wt | 1130 | 47 | 57 | 59 | 167 | 19 | 5511 | 6988 | 100.7 | 804

05 | 192 | 44 | 69 | 55 | 110 | 21 | 6840 | 5635 | 1712 | 743
At L0185 [48 48 1766 [ 140 [ 22 | 5667 | 6733 | 1554 | 831
S etol 20 | 173 | 49 | 65 | 60 | 97 | L7 | 4227 | 2740 | 1133 | 370

Gt | 1833 | 47 | 61 | 60 | 116 | 20 | 5578 | 5036 | 1466 | 643
El 05 | 274 | 45 | 63 | 66 | 123 | 21 | 5706 | 3957 | 1520 | 581

ogg | L0 | 267 | 48 [ 65 | 42 [ 115 | 20 | 7190 | 4723 | 1954 | 686

20 | %2 | 43 | 60 | 54 | 110 | 06 | 3873 | 2183 | 1061 | 375

Fat 2643 | 45 | 63 | 54 | 116 | 16 | 5500 | 3621 | 1512 | 547

05 | 6 | 21 | 47 | 30 | 80 | 18 | 3180 | 1150 | 1026 | 284

g L0 [ 5L [ 15 [45 [50 [ 15 | 18 | 3620 | 2060 | 1091 | 505

20 | 45 | 33 | 60 | 48 | 117 | 14 | 4337 | 2473 | 1283 | 494

Wt | 537 | 23 | 51 | 43 | 71 | 17 | 3712 | 1894 | 1133 | 428
ANT 05 [ 101 | 12 | 45 | 40 | 20 | 12 | 2980 | 660 | 914 | 184
mepol | 200 | 10| 9 | 13 |30 [ 32 [ 20 | 14 [ 1095 | 770 | 343 | 183
N 20 | 79 | 33 | 75 | 37 | 15 | 13 | 1970 | 750 | 650 | 188
E3 At | 917 | 19 | 50 | 36 | 18 | 13 | 2015 | 727 | 636 | 185

05 | 140 | 13 | 67 | 28 | 100 | 15 | 610 | 423 | 185 | 91

ogg L0 | 128 | 14 [ 53 [ 24 | 80 | 11 [ 1377 | 713 [ 360 | 196

20 | 115 | 33 | 54 | 36 | 95 | 19 | 2243 | 707 | 689 | 228

At | 1277] 20 | 58 | 29 | 92 | 15 | 1410 | 614 | 4L1 | 172

#*1~5 Lol 53 258 3EE 4435, ¢S E
Ak AEF W AMEE S wix et Sl A ddead Ass X
ER~l+HEolELY EEEANAN MEPHY e 47~492 Ze|1 F59 5
ol 7F Atk 242 57~9.1cm=Z, 2 44~58=2 128F oA 7H A, A
g2 Tt AR Z Atolrt AT Ao At AAF
7t R Haste] 128F oA 7HE mokth ek dA7+dH ol E
Hal+detolElY] EFGERT QKo ufg Az WEFA
o Z234e 51~57cm, ©3E 16~3.1lcm, 5= 82~929, AAL 16~
|= 2 zol7F ATk Aok Ase] AT AESTS
raste] 1283l A 7HE =dern, F8 1 2008 EC 0.5dS/mell

N

rlo
1

1

©
{
NG

A5

il

o
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N

o rlr M
&

;
5
S
ll
i
Ay
.
K
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o
N _lg
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2

E 3-4-8 W% AEE e wAs T 48 FAEEE ASEAG10-7.10)
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oFoll . A A AEF
F 1 %Ei;—j %g ;Hm:'é 3 +% A4 37 (mg/F) (mg/F)
=] T 4 (dS/m) | B 8= (cm) (cm) (1) (mm) Aan | s | aan | qee
05 49 12.9 47 29 26 1555.0 | 711.0 440.4 83.3
198 1.0 49 6.7 48 19.7 2.3 1,431.7 | 1,0427 | 3689 156.2
2.0 49 7.6 7.9 15.0 2.2 673.0 646.3 177.2 89.2
o 3t 49 9.1 5.8 125 24 1,219.9 | 800.0 328.8 109.6
W Ew 05 48 76 49 187 2.6 11140 | 635.0 302.4 84.4
1+ 200 1.0 48 42 4.1 117 14 662.5 4655 198.9 779
HelolE 2.0 49 5.7 5.1 14.3 1.8 715.7 305.3 2015 52.0
1 1t 48 5.8 47 14.9 1.9 830.7 468.6 234.3 71.4
05 42 6.0 3.8 137 2.2 629.0 254.0 168.9 46.3
288 1.0 49 5.1 43 12.3 19 380.3 255.3 101.5 41.8
2.0 49 6.0 5.1 155 2.0 1,0735 | 3485 318.0 69.7
1t 47 5.7 44 13.8 2.0 694.3 285.9 196.1 52.6
05 1.2 54 2.3 8.0 22 552.3 109.3 178.7 28.8
198 1.0 1.4 5.7 2.7 77 1.7 379.3 132.7 121.8 325
2.0 1.3 6.1 43 12.0 1.9 390.0 80.3 128.8 20.7
1t 1.3 5.7 3.1 9.2 19 4405 107.4 143.1 27.3
0.5 - - - - - - - - -
fﬁoﬁ 200 1.0 1.2 45 25 9.0 14 385.3 82.1 183.4 24.3
STy 2.0 33 5.7 3.3 9.3 1.8 350.0 61.0 50.7 28.3
1t 2.3 5.1 2.9 9.2 1.6 367.7 71.6 117.1 26.3
05 1.2 7.6 2.4 14.0 1.8 268.0 62.0 31.6 10.7
288 1.0 13 36 1.2 1.3 15 165.7 38.3 46.5 114
2.0 1.2 5.0 1.3 9.3 1.7 341.3 52.0 104.5 16.4
1t 1.2 54 16 8.2 1.7 258.3 50.8 60.9 12.8
x1~5 1l 9E aBe 3RE 445 5iu9-oF
sk 1) kL
BALA AR EY e x|} el A FdFEd 4SS A 23 JER+
HejolENY EFEENA MEFHEE 45~482 FH 1 F59 s wet & Ao|7t
fom, 24L& 59~65em=z 1285 M 7H¢ Eskrh 128F 3 2008 E FAEET S
TE =3 283F A =59~6.002 H|=3A Y. L 46~6.3cm, §5E 6.8~10.8", HH
2 21~26mm= 128F A 71 =gt A2 = 2 Aoyt gldlew, XAdH AAF
AEFE 128F0] 714 Zth Astio AT AEF Eiil Tt S e T E A
12874 7H¢ =k =3 AA7+deto| B39 £3148 EOﬂ T 200 ol Ak s Rl 128
T} 288F-2 wWto] HZA| @row 200% 9 AEE IE +ﬁ46}°1E154 g LEHRT W%
Fatith. WMEFAHEE 120103, 28L& 42cm, e%% lem, ¥4 53w, 4742 1.8mm=
sz = 2 o7t §lith AR AT AEFS G EC 2.0dS/molA 7 =%k
oy A3tHe] AAFH AEFS Z Ao/t YA THE 3-4-9).
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A5 2 A4H5.10-7.10)

_ orol N A& HneEs
B %ﬂ% };g ;HHE‘ 2| 2|97 | B (mg/) (mg/=)
L2/ B T a2 (dS/m) | B 8= (cm) | (cm) | (%) | (mm) A A A PE
0.5 4.7 5.1 70 | 6.0 | 25 783.0 3475 160.6 52.3
198 1.0 4.7 64 | 45 | 115 | 26 1,728.0 1,060.5 4277 150.3
2.0 4.9 80 | 75 | 150 | 2.7 1,334.0 5185 298.7 75.9
g ER 1t 4.8 65 | 63 |108| 26 1,281.7 642.2 295.7 92.8
05 45 47 | 49 | 1.0 | 22 390.0 143.5 90.6 25.3
=1+ 200 1.0 47 52 | 42 1130 | 21 766.6 550.4 181.5 79.1
Hg}o] 2.0 45 79 | 47 | 65| 21 387.3 319.3 114.6 49.3
3t 4.6 59 | 46 | 68 | 21 514.6 337.7 128.9 51.2
El 0.5 4.4 59 | 39 1100 | 21 264.0 154.5 61.1 26.4
983 1.0 45 6.0 | 35| 20 | 22 663.2 281.0 134.8 359
2.0 4.7 6.1 82 | 145| 21 861.0 245.0 225.3 53.3
iy 45 6.0 | 52 | 88 | 21 596.1 226.8 140.4 385
0.5 - - - - - - - - -
1.0 - - - - - - - - -
128 50 — — — — — — — — —
3t - - - - - - - - -
A7+ 0.5 1.2 3.6 1.0 | 60 | 20 86.5 31.0 30.2 10.3
Beto) | 200 1.0 1.3 35 | 25 | 50 1.4 99.7 26.9 29.4 7.2
= 2.0 1.1 56 | 27 | 50 | 20 317.6 30.9 109.3 10.8
E3 3t 1.2 42 | 21 | 53 1.8 167.9 29.6 56.3 9.4
0.5 - - - - - - - - -
1.0 - - - - - - - - -
288k 50 — — — — — — — — —
3 ot - - - — — — - — —
x1~5 1B, 228 3RE, 4945, 5SS
sk | W2
B2 AR EFa wiA e FYa A el ASFS A 2 JER~1+E
golEle] RGN MEFHEE 41482 Zea 57 B @4E gasdnh %o
ol mebds 2 Aolst glglow], 24 56~8lem® 200304 71 Btk 24e 4
7~49cmZ WS8R, A4 Z3 1 12833 20084 1.9~20mmo= H| L. 1ey
28801 13mm ki, A4S AAFH ABFES Fela F47 MRS E Hasl
1283 oA 7HE =okth Ao AT FY1 57t SUMEFE Sy, AESS
1283l A 7Hg =tk Egh AA7+Hepo]|EZel EFREAA = 72 FY 2 338 ko] HA

e krh(E 3-4-10).
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E 3-4-10 sh12 A

=y

=
=

o) wixe} el

=z

AF(5.10-7.10)

% n |zda| 29 e 24| 28| 95| A4 (mg/7)
A A (S /m) | B8 | em) | (em) | (W) | (mm) A P
05 48 [ 7350 [ 30| 17 1273 19.1
g L0 49 |52 a4 [47 | 22 2272 86.4
2.0 48 |74 | 53 [120] 18 1686 323
e At | 48 [ 66 | 49 | 66 | 19 1745 45.9
05 44 [123] 61 [21.0] 21 109.3 172
= [0 47 |57 12775 19 80.2 37.2
Ha}o) 2.0 48 | 631529720 246.7 42.0
At | 46 | 81 | 47 [127] 20 1456 32.1
El 05 32 | 43 [ 48 [ 80 [ 14 64.8 262
ogg L0 48 | 65 | 42 [115] 20 146.3 438
2.0 43 | 60 | 54 [11.0] 06 60.9 26.0
At | 41 [ 56 | 48 [102] 13 90.8 32.0
05 - — 1 - | - | - - -
1.0 - BN - -
18— - — - -
3 — — - - - _ _
A7+ 05 - - -1 -1- - -
epel | 200 3 S T S e - -
E 3w 3t - - - - - _ —
05 - - -1 -1- - - - -
1.0 - - -1 -1- - - - -
288 - — - - - -
DT - - - - - - - - -

4. 4 =«

1 A o] e, A& 2 d&:EuUyel =99 dEE 5Ad A A=
ER~L+ HeglolEle] F9toH F81 47 BETFE AAFS TUted oY, A0 F
A gEon, Tl ¥4 20077 A @, G R Eold s d54 e U
AR ZF7tHo] Aol oy, FAsE EC 1.0dS/m7F 53 AAZe Ws 1
guf 7 Fokh = AA7+ HEpolEl SR A= dolrb HA AL Hol & A& o]

A Aok, A B sk, 120 AE Fela
SEMAE AAT7+H ol E3 £ A Hrhs dERXAL Heo]ELe] EFuATE Fke
H, Ze 4L 2008 FAEEE EC 05dS/m7t A3 AAAAUE 1y & B

g Eet.
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A7 AER % EE 5 A2
AR A 3-5. d&F ¢
1. /Hi

A& Qo] AHAo| uwet e dGgdoer dgiiym doddoz= ofzdo}
(Rhododendron simsii)®} 754 ZHZ(R.obtsusum)©] o] AMujxEz g}, o7 ol (azalea)s
Wrjo e} vdedtols SA4E dEFcR e £& I /ety A Addo] 9o
HdeH oz 717l w2 B3l8 dZFoly 3 dZHS dy JlgAnt dForw Bg A

P

b
Qe AsAelm shao] teFste] /L W Wk ohe WEHy

Qe x2 AYolAN o2
= st 2 AdsR o8y Y (3, 1992)

al

A A s 59 80T/HA AbA Eam A el AstaL 9l Ao 60001F o] e
# (Alfred, 1974) -2uhebell = 20013 = A vk, 1982). &
A, A ARy AFERe WIS 7 83 fdakdor o] &5 o] ghrh(gt

%, 1981; Creech, 1988).

El

FET54L 1820~1830d 4 FE w7lo e} ulder=olA wlxz|et o} ol(Belgian azalea)E
SR v, P, dE FoAE A AALY HwEs EYete] Ao AT bt
B 535S S48t 23 vk (3, 1992). o]AH 33 A=ES FF 1 JALE F5H
Tt FAo FFS grety FAHY SEEAIEY VR vy AFFo] TaEHIL 9

Teuvgte 3 4o FFEL Bl dFde Eeal FES5AY Arke #
F7F o7 JddAGAaolM Rhododendron simii nw%£ <l Belgian azalea <} AFd 2 sf g
5 wujste] Yigkgdo]l et AETS S4(F T, 1983) oM E FEEAHA B =¥ e
of oF gt}

T HAS FE 7 AR H AAAA AAolF FRl o dAlAE g 2 A Abg e
o #BaAS FAE7] 93 AAGAEY] =g ow AL Fado]l FrishwA Aujw
Aol wid Frbeta el A Hol AR AE T A= 19999l 110haol Al 2000 o
i 143ha, 2001\d°ll+= 18lha® wEstal itk 2y AjE = FFE2 719 57 9 5elA
=dE EFFo)H WAool BEWE o] B Aol 7 ufY FETHHY A &ntE
AA FHo] dAs] dastrt.

A AgHol= S5 o] AWea "olAm M JRA[7F aAbetAY A=A A A7
== YR Qlate] FEF Ao A = A Aol oHe] 2HEoRE ol & AL Hi 9l
o AEHE ] A 259 dFgo R Fa(Levitt, 1980)¢F FEFT 75 2 A A=
At Ax3(Kozlowski &, 1991)7F A& I&o] Fash ddo] Ak WstgdS TTC HAH
of &% A= -20TolA 4841 =9-313ls Wl HEdo] Ad TE50] e AR Hily
I JTHE 5, 1980)

=
ojgtz o} FEFF7F %‘ﬂﬂﬂ -0} %71{— Azxol o3 vz fdsta Athd 7,
1996). FHEL ddxdl osto] Alak AL w©&o] Ao 2ol guE Fol A2 £
ofste] Al 224 A2 =&o] Fwebd WA A== SuistE th(weiser, 1970). A2 A= A=

AEALE Bod A U B4 ABERS 5390 453 smdad v A
AAAE 2AS BANY F e B2 Ble

7]
2 %Li A QT Carvalho® Amancio, 2002). Polle(1997)

rlo
1>
i
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N
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42-48cm= WxE 3

4.4+0.1
3.7+0.1
3.1+0.1
4.9+0.1
3.1£0.1
3.8+0.1
3.6+0.1
3.5%0.1

S
=

=% =
=

o

5.5£0.1
4.8%0.1
45%0.2
4.2+0.1
5.6£0.1
42%0.1
4.3£0.1

42+0.1
o B 76ms Qo wE

1

(o3
AR

I e E
3.8
3.2
3.7
3.7
3.8
36
3.6
3.4

o
s} e A A Fol ek (17 3-5-1)

i
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pu

fu
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.15
.13
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3. 16
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% ¥ Means of three replications * SE.
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e

Y
0\
A

o | AA | Al xS Al =& | A 7FAF
2} /= 3E S 76 W amTT Aty = (s}
§/25 ) em) | (ea) (cm) cm)

i
f
e
g
e
g

P

v |32.840.77|35.4+1.4x28.2+1.2| 0.92-1.16 {1.8+0.1| 3.1+0.3 | 14.3+1.4 |0.8+0.1

S | 20.7+1.821.3+0.5%16.5+0.5| 0.97-1.25 {1.6+0.1| 2.3+0.1 | 7.6+0.2 |0.4+0.1

44 130.343.1[33.9+3.0x26.0+2.6| 0.89-1.16 |{1.6+0.1| 3.2+0.4 | 11.8+1.2 |0.5+0.1

A% 1435+1.6(44.541.9x36.5+6.0| 0.98-1.19 |2.2+0.2] 3.1£0.3 | 16.2£1.6 |0.8+0.1

gk 7 40.145.642.142.9x34.8+3.5| 0.95-1.15 {1.7+0.3] 2.9+0.2 | 16.4+3.6 |0.8+0.1

T3] 140.5+4.436.2+3.7x31.1#2.9] 0.96-1.30 |1.7+0.1| 3.2£0.3 | 14.6+0.5 | 0.840.1

Algd] |30.6+4.828.5+1.7x22.5+1.0| 1.07-1.36 |1.5+0.1| 2.8+0.4 | 11.5+1.5 |0.5+0.1

40.2£3.2 [45.7+4.6x33.8+7.8| 0.88-1.19 [1.8£0.1] 3.3£0.5 | 12.9£1.3 |0.8+0.1
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£z e 9 [z 4
LI 34 3.6 3.6
Ot 4.6 4.8 4.2
ALA 45 4.2 4.3
qF 3.7 4.1 3.8
sk 35 3.8 3.5
=318 4.7 4.5 35
A 46 43 14
o = (8 ) 3 3 3
2) £33 FF 54 #7158 2AF
Seete] 2ol 4n Fejeh FoAVE w2390 F AWAY AL AAeH FA
717k o] ®dol wolof st ZahAzlE 2 A AA ] o] Al7le] AFI o] FolA
of @l E3-55% BHE EFE ASA L AR, HE, Hi, 54 5 24 Aol

o,

& 3-5-5. w3E EF9 JHEEA

- - 19N 5l = 3l 7 Z_]— SlHlTE) S i B

B 2. 16 3. 12 28 3.2 36+0.1" | 3.4+0.1

o1 Ak 2. 23 3. 25 27 33 45+0.2 | 3.8+0.2
g 2T-(22]) | 2. 22 3. 21 27 33 42+0.1 | 3.6%0.1

EoI A S o] ETel sel EFE AshA 29 229 o], AYAE 29 23l o

2159 A% Al #ES & 5 Ak Fel A/E S35} Suz v

o 5%o] 36emi AT £ EFe] 42emsh ASl W £ag L, 9
L

=
= [
W oSaE 2o gl e BE A4 AR gFyel gt 4
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AstE o] &ato] HIolE & wf M olFTHE FHIE Eolok Fo] 111629 HE Ze e
w7 7 o)A eleta (A T, 1994). 2 £HEe nE B U|E FEA ‘)
7F 1 :1.05-1.3591R=d Alg FF2 1 083-1.692 AR HIE el o] B8z A4
7HA = A= AR AT e 2382 Az AxAolrt Adete] #eld W
gt FolE Vo)A Yol HE o] Fa, Azbdo] Fol Xk o] #AATIAIF S A<
o 7€ 39 ‘2 AxSE 4270, A2 88cmelR L, AFEE 03cmeoldE=d AlE
FEY AxFE gzt A2 Ao, xS ALY A Ao, A vzsho )&
FEH AolE YERAl & UATHEE3-5-6, 19H3-5-5)

E 3-5-6. 23§ FF AF 54
FE G | e 2R 8D e | e | em

B3k [17.6+1.37| 21.1+3.6x17+2.7 | 0.83-1.03 | 1.2+0.1 {3.940.6 | 85+1.5 |0.4+0.1
1 ekak 130.6+1.2(25.7+0.5x18.1+1.4| 1.19-1.69 |1.4+0.2|3.0£0.1|11.9+1.30.5+0.1

26.5%2.0 [25.1£1.1x19.6+0.3| 1.05-1.35 |1.1+0.2|4.3£0.4| 8.8+1.0 |0.3+0.1

* ¥ Means of three replications = SE.

wohe el dgmel wrk sbzkel Q7] wiEel Qo) /v FHE el Yabel Atk
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dojclal o] 25 FF9 &gl 2 FdH TaE AFE AfF F4 FHe FRU}
oA HAoh FElvels AWAXA AA] o]F ZF 2x] gAY w=gowm FPst A 4
AN7HAE o5 A 7HrE e w8S 7]&ola th 2A4sE Ao we HEe] A2e] g
SHAl H&dH oAJEMNSES T2 TEWolY Fde 2L 2AE o8 o I F8E
A&EHo R F7HE ZoR ogdr. o|gd oEsgom §4% FFEY M 5EAS
ZARSE A3 § 3-5-93 22U At 7€ 552 719 v e Ak 21-26Y
A& ot FFL ‘FA2F, ‘FA4T, ‘107 R FFEQ V|HHET 2 Ao 7 FALY
Al st B5 A A Fo|
& 3-5-9. o FIstE FF MNEEA
= = Ml | NEE | sz | 18 st S} s}a1
oo (£.9) | (£.9) () “T(ea) (cm) (cm)
334 1= 4. 26 5.18 22 1.8 4.1+0.17 5.3+0.1
317 2% 4. 21 5. 12 21 2.4 5.8+0.2 5.0+0.1
37t 43 4. 18 5 14 26 2.6 5.8+0.1 49+0.1
337} 10 4. 23 517 24 2.6 55%0.2 4.6+0.1
37k 14% 4. 21 5 14 23 2.6 4.6%0.1 4.2+0.1
271 H) 4.9 5 1 22 34 45+0.1 4.0+0.1

* ¥ Means of three replications + SE.
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of Aol Qi s APE)
]_

AGA7E Aok AL o] &71x]7

F 3-5-10. A1 EMEHE FFo YFEA

2% = Z A7 | ARG Al
(cm) (cm) (cm) | (cm) | (c

1% [14.1+0.5715.9+0.2x12.5+0.6| 0.83-1.13 | 1.5+0.1 | 3.6+0.5| 5.2+0.3 | 0.6%0.1
sh23% [27.641.0|30.243.7x24.8+2.8| 0.91-1.11 | 2.4+0.1 |6.5+0.8 |16.3+1.0| 0.8+0.1
sh4s 22.340.6 |29.143.2x22.8+0.9( 0.77-0.99 | 1.5+0.1 |5.4+1.2|10.2+1.0| 0.6%0.1
317105 | 155+0.1 [18.942.1x15.4+1.2| 0.82-1.00 | 1.1+0.1 |4.3+0.4 | 4.6%0.7 | 0.3£0.1

= |17.1£0.9 |32.62£0.6x27.5+0.6| 0.52-0.62 | 1.4£0.1 | 3.4£0.3 | 8.7+1.4 | 0.6+0.1
o z=(719) | 28.9+2.3 [28.1+1.3x20.9+1.5| 1.02-1.38 | 1.1+0.1 {4.0+0.5| 7.3+1.2 | 0.4+0.1

N
y
J
P
Y
~
P
It

s
™

5 FN'

&
)

#* ¥ Means of three replications + SE.

S'7F 1.86, ‘5105 °E 2662 71’9 2751@} ﬂﬂur Hlszatd o o
IR Aol gl dvh( #£3-5-11).
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E 3511 BAEE EFO A5

A) O o) 2z 3z
w2 OLE(/)\] 0}%431“%‘ (cmL) Em) bl i
3715 1 2.3+0.1 7 0.8+0.1 2.73 1.85
3725 1 3.4+0.1 1.1+0.1 2.96 3.97
4% 3 3.5+0.2 1.2+0.1 2.86 3.99
3}17310% 1 2.6£0.2 1.0+0.1 2.53 2.65
37145 1 3.4+0.2 1.3+0.1 2.73 417
hzF+(719) 1 2.610.1 1.1+£0.1 2.26 2.75

* ¥ Means of three replications + SE.

F 3-5-12. o ENEE FF] 7124

= A

0
of\
pla
KO,

I A e 3.8 32 32
I AR 36 43 43
s 4s 46 46 46

371035 4.4 4.6 4.4

s34 | 47 | 43 | 43 '
=7 08 2U4-5-9 AEANFE EE 7B

2= (HyY) 3 3 3 A ZA}

Az Juol EAsE Fasea T
(1997)& #rtslgas Ao A7) 98 aAlsolak 73k abshA| 24 A& Aﬂgﬂoﬂ =4 5]
A AR S-S welshar, A A FS EAste Aar A Eo] mAMETha 94, Patori
(20000 A5 A2Ho 257 e 2455 gl st vE7F ST Baskglth
Ggrkavt wol AgEo AbstAQl 2EH AR ZEET] uited AEAE olE AAI
et 1x4 oz Hirtstyie FHE Az kst ie] afo] =rhe e UAA
ofetriar & o vk YL FFol= FuliE Aol Bl A et ey s F

=
T WY By d4 A9la, w3E FFME 2 5 BT VIS FEQ ‘2d’En gkl

o fo
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Ao} AdENZE EFE V)E X< 719 By o] e Ao g Ve THES-5-7)
0.04
- 0.03 ]

0.02

0.01

HoO2(umg-1 FW
|
|
|
1
Az [
st [
l2rak b
F]
=
1

ﬂ EE RO :l,'l_O N0 | K L I s o« | M
T | T ||’ ' = o | o0 | == SIS 2| =
W | F <H = Moo= oI R R |2
I ;'ll lof 1o} o wr ml

E=y
HUE =2 =232 =3 g8 EF

a8 3-5-7 4=AW HOz o] FF9 Aol

catalase(CAT), Polyphenoloxide-‘g—O ) tH(Kang ¥} Saltveit, 2001).

Hzo] o] HAHo 9 Fakstg s Ao FEIF Aole & 3-5-8 #3-5-9, 3#3-5-10
of Yetdet A& ’\Eﬂﬂii lete] ik art A E L o] Fle] kst AR Aty =
HA A SOD7F A& =] o, HAsFavt 22 il B4 A = PODSF CAT7 5
Q3 988 3= Aoz By (Salisbury et Ross, 1985).

A EA e  =AstE FAZ §4E  superoxide  dismutase(SOD),  peroxidase(POD),
12

=
AYE FFE oM F23 a4 CATS SODE 71EEFFQ HUng AEFEANAN =
A HEb I, 238 FEAAE 7IE FE 2’ EOE =4 YEY VE FEE 1:} Zﬂ%oﬂ
A 545 Ad slor dddn

Mizuno 5(1998)¢] #ZAe] Ao AHZE S W CATS acid peroxidase &4 o] F7}F
Hol YEld AL Ao A7) H"‘S& HE-g-o] ]‘} A& § SODS &4 PODY CATel
H|sto] Ao WstE =] grhal B sttt

oA FNEHE FFTE JolA CAT e 7|EFFR 71 By m9koy SODE ‘3474145
off Al wr& sheFS Bl Mizuno 5 (1998)9] X9} e AEgS H o)

H
g olo} e A= G40 WSl o3k Axg TTCHA o3t Wy A4 95 o
Fell Ao AolE FHskE A7k BT Aow Yrdnh
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006 2 Q%
18 net Ad pSDAL

spPS R4S SRS sRMS TR

a9 3-5-9 2318 E , a9 3-5-10 A&/ 8k8 F33F SOD,
2 CAT o] #bol

4. A8
$4 G942 A AANE AW FAse] Bk 4F RS FoEA ALH FF A5E
A% A% 2 /15Y 5 NS Aol BrhstuA A8 FYstan
& TN FE PHE 2) EF BAEE 50 FES 4% 21E FF WU, 2

g, Ay EBES Wssa

3. 189 S5t FUES At bz FEuv ggor, % sur A vxd

Ak 24/2Fo W gz Fdol 0881190 AFEES 089 136W el glo]
o g9

T , =2, 7} 5

5. #3838 wE2 M dx FE5Q 2g'eh o3t wErY vzekgla 8E shalk H| 28t
Atk A W As 54 AA, Axg, AxA, A0, 9%, 9% 55 Uz F59 Ak
Aol 2A/2E HlE dE FFo] 1.05-1.3599 =Y AEFTLS 0.83-1.692 H| 5= Ft
S UEhdo] #3t&o2A AATIATE U= AR AZAEHJY V|EAE 2¥FFE BF dE F
THT 78 ow FUrEAT

6. AFNE FF NIz, 3% stas iz FFH vz 2/2% 9 vl s
4%, ‘37 1030, ‘37 1435 x F59 1.02-1.38K 1t o} 27 g0z o] &IX7 F Ao
2 AaEdoh A 2 AS S4S Uehlle A4, Az, A0S gz 559 fAE L
Az S 130, S 4%, ‘S 105, ‘3 1437 Aol vad FHESIA Ak
5 AT ZAEJT 7|58 FAMAA BRE FFo] Fetded 1 SR sk

BT zhzt gz FEQ U, g
woh go] WEAe ¥ o BNk BARE FEe BuAFz FFeUx FF
woh g, Rl catalasedtFol ok AA A TFlA urh FUF A7t AR

@ Aow AztE A
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