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Summary

Korean people traditionally call the orchids imported from
Western Europe “Western orchids”. On the other hand, the
expression "Oriental orchids” includes both orchids from China and
those native to Korea. The Korean have been making a clear
distinction between these two kinds of orchids. The difference
between these two kinds of orchids is not limited to their countries
of origin. They also differ in aesthetic value, display form, method of
appreciation and selection of cultivars. Thus, it is rare that a Korean
is the lover of both Western and Oriental orchids; in general, an
orchid lover in Korea is a devotee of either but not both.
Traditionally Korean like to have Oriental orchids by the influence of
Confucianism. But Oriental orchid culture system was not established
except only the establishment of culture method by the hobbist.

So Korea has been known as the most importing country of
oriental orchid. This experiment was more focused on the
establishement of culture methods and production basis to improve
quality of onental orchid and to prevent import from Japan, China

and Taiwan.

(Exp. 1) Effect of Artificial Inoculation of CyMV and ORSV in

Tissue Cultured Orchids on Growth Response and Production

-13-



of Virus—free Cymbidium through the Use of Vidarabine in
Vitro

Growth responses in tissue cultured one or two-year old orchids
by artificial inoculation of Cymbidium mosaic virus (CyMV) and
odontoglossum ringspot virus (ORSV), and virus-free plant
production by wusing antiviral chemical such as vidarabine were
evaluated. Inoculation of odontoglossum ringspot virus was more
damaged in terms of plant growth and survival rate than those of
Cymbidium mosaic virus in both of epiphytic and terrestrial orchids.
But the degree of damages caused by single or both inoculation of
CyMV and ORSV was different as affected by genus, species and
cultivars.

Temperate Cymbidiums showed more devastating effect by
virus infection than those of tropical ones. Among temperate
Cymbidium, Cym. gyokuchin had the most sensitivity with 100%
death by inoculation of CyMV and/or ORSV, and Cym. ensifolium
had a little resistance to virus infection with 73.3% survival rate.
But the survivals were not influenced by virus inoculation in tropical
Cym. cv. 'Golden Gate’ and ‘Sundust’ and showed severe growth
inhibition of shoots and roots compared to control.

Number of leaves and subsequent growth in Aerides japonicum
was significantly reduced by virus infection. Cattleya showed

reduced number of pseudobulbs and defoliation of infected leaves.

-14 -



CyMYV inoculation in Den phalaenopsis had much influenced to
reduce cane numbers and growth compared to ORSV. Addition of
vidarabine to the nutrient medium in concentration up to 100 mg/L
reduced survival rate of shoot tips and formation of protocorm-like
bodies (PLB), and increased the occurrence of abnormal PLB. At 150
mg/L. vidarabine, severely inhibited the regeneration of shoot tips.
ORSV and CyMV free plants could be obtained in concentration up
to 100 mg/L by ELISA analysis.

(Exp. 2) Isolations of Orchid mycorrhizal fungi from the
orchid plants

This study was to identify the orchid mycorrhizal fungi and to
test whether the orchid plants antificially inoculated with this fungus
showed better growth them uninoculated plants. Symbioses in the
root cells of the native plants of Cymbidium goeringii collected were
observed and the digestive forms of peletons were also observed in
various native roots. Two types of hyphae, thick (7~10¢m) and
thin (2~44xm) in thichness, were conclusively found to be from
various native orchid roots. The symbiotic fungus was isolated by
several agars and identified as a Rhizoctonia repens or a R.
endophytica var. endophytica. Symbioses on the plantlets of C
karnan and Cymbidium hybrid 'Onomoron’ were evaluated as the

isolates inoculated on oatmeal agars. The growth of plantlets were
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measured with the formations of mycorrhizae in the roots. R. repens
was shown to be the better isolate than the other in growth
stimulation of plantlets on oatmeal agars when grown for two
months. The two types of hyphae in the root cells under nature
were speculated from the different fungal isolates of Rhizoctonia.
Further isolates would be needed for application works for the orchid

industries.

(Exp. 3) Effect of Orchid Habitat Soil on the Growth of Tissue
Cultured Cym. kanran and Cym. goeringii, and Observation of
Orchid Mycorrhizal Fungus.

The temperate and terrestrial orchids of C. goeringii and C
Kanran were cultivated for 16 months under the conditions of green
house, using the various culture media and the soils collected from
Korean native orchid inhabiting areas (KNOA). The growth of C
goeringii were observed to grow well in the pine bark and the soil
of KNOA as culture medium, and to form orchid mycorrhizae in the
roots. The plantlets of C. kanran grew better in the non-sterilized
soils than in the sterilized soils collected from two different KNOA.
The values of total-nitrogen of the roots grown in the non-sterilized
soils were measured to be higher than those in the other culture
media, and even though higher than those of the shoots grown in

the same soils. These growths of young plantlets of C goeringii
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and C. karnan were revealed to be related to the orchid mycorrhizae,
and speculated to be involved in the metabolism of nitrogen sources.
Thus, based on this result, the soils of KNOA were collected from
various areas, mainly Southern and Western Korea, and applied to
cultivations of three different orient orchid plants. The formation of
orchid mycorrhizae (mainly peletons in the root cells) and the
periods of infection by orchid mycorrhizal fungi (8 to 12 weeks)
were different for three different orchid plants. Host specificity were
speculated to be resulted from the interactions between orchid plants
and fungi. Also, more than two types of fungus were, at least,
confirmed to be involved in the orchid mycorrhizae for the oriental

orchids.

(Exp. 4) Effect of Eight Kinds of Potting Media on the Growth
and Mineral Content in Four Temperate Cymbidium.

Water holding capacity, drying percent of media after watering,
stomatal conductance and transpiration rate of leaves, growth
measurement and mineral content of shoot and roots as affected by
8 kinds of potting media with Cym. goeringii, Cym. kanran 'Jeju’ X
Cym. kanran 'Dosakwan’, Cym. neveo-marginatum and Cym.
gokuchin were investigated. Water holding capacity in sphagnum
moss attained highest as 1.109% whereas 132% in pumice as potting

medium.
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But drying percent as affected by days after watering iIn
sphagnum moss after 20 days in watering was 98% whereas 37% in
pumice. Stomatal conductance and transpiration rate of leaves of 4
kinds of temperate Cymbidium had sharply decreased by increasing
days after watering. Stomatal conductance and transpiration rate
directly after watering in Cym. goeringii showed 1.55 cms”’ and 9.01
zgem 2s™ respectively, but these decresed as 0.15 cms ™ and 1.03 «
gcm_zs'l after 4 days of watering. Shoot and root growth was
stimulated when cymbidiums were planted in the bark, leaf mold,
habitat soil and carbonized rice hull as potting media compared to
sphagnum moss which favored for the growth of hybrid obtained by
crossing of Cymbidium kanran species.

Nitrogen content of shoot and root was incresed when plants
were potted in leaf mold and habitat soil as potting media and had
related with promotion of growth. Phosporus content was highter in
sphagnum moss and carbonized rice hull whereas potassium content
in carbonized rice hull and bark. Leaf and root analysis indicated
that there is a high demand for potassium in order to optimum

growth of temperate Cymbidium.

(Exp. 5) Effect of Nitrogen:Phosporus:Potassium Ratio on the
Growth and Mineral Content of Temperate Cymbidium.

Eight kinds of commercialized liquid or solid fertilizer which
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have different ratio of NPK were employed to investigate the growth
response and mineral content of shoot and root with four kinds of
temperate Cymbidium.

Each Cymbidium showed slightly different growth response,
especially in terms of root growth, as affected by the ratio of NPK.
Shoot and root growth was favored when the ratio of NPK=5:10:5
liquid fertilizer was supplied. But healthy and compact plants were
observed by fertilizing high content of potassium in fertilizer. Plant
height, number of shoots and leaves in Cym. goeringii and Cym.
gokuchin were not much influenced by kinds of fertilizer. But there
was significant in the growth and weight of shoot and root as
influenced by the kinds of fertilizer in Cym. kanran hybrid and Cym.
neveo-marginatum.

| As result of leaf analysis, nitrogen content was highest in
treatment of NPK=30:10:10 liquid fertilizer, and lowest in NPK=6:40:6
solid fertilizer. Potassium content was highest among analyzed major
mineral nutrients and higher content was observed in root than leaf
tissue. Nitrogen content in leaf was higher than root in four kinds
of Cymbidium but phosporus content in root was higher than leaf
tissue only except Cym. goeringii. But we could not observed the
synergistic and/or antagonistic effect among mineral elements by

fertilizing different ratio of NPK fertilizer.
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(Exp. 6) Effect of and Temperature on Photosynthesis and
Respiration in One-year Old Five Orchids

One year old five different kinds of orchid were employed for
the measurement of photosynthesis and respiration as affected by
photosynthetic photon flux density (PPFD) and temperature.
Photosynthesis in Cym. 'Water King’ attained maximum at 25C and
incresed by elevating PPFD from 25 to 125 gmolm™?s™’ but
decreased sharply at above 30T without regard to level of PPFD.
Only respiration was observed at level of 12 #molm s PPFD or
dark and increased by elevating temperature.

Photosynthesis in Den. kingianum was favored at the level of
63 to 125umolm’s™ PPFD and at the 10 to 15C but respiration
was markedly increased at above 15C. Nobile type Den. 'Permos
Glory’ exhibited maximum photosynthesis by incresing PPFD at 25T
whereas sharply decresed at 30TC.

Cat. 'Spring Mount’ revealed that photsynthesis attained higher

! PPFD but similar photsynthetic

at 20C under 12 to 25xmolm™s”
rate obtained at level of above 63 zmolm™s™ PPFD at the range of
15 to 25C. Photosynthesis was sharply decresed and observed
respiration at above 30C without regard to PPFD.

Photosynthetic rate in Phalaenopsis 'Lipstick’ showed similar
tendency as in Cattleya only except observed photosynthesis at 30C
under the level of above 25zmolm %s” PPFD. Only respiration was

observed at 35C regardless of level of PPFD.
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dendrobium mosaic virus(DMV) % orchid fleck virus(OFV)¢] Z¢ o]
gd Ao’

aejy g3 A Eed ZFE uhelgxd AGwy, gy, AT
Sol BaHdE tax 2nl? solgloy ol wioly st zA WY
B ZAHAE o detve ALE R AsHF A Al @

A9 BuY =2 A9 g A 2
gebd 2 dPE A2AX ¢ Az AWHA A FE AL
2 22z CyMVs ORSVE Z9® AZAdA €488 08 o8

zAw I vl oz ZANAS W YEts AFNAE 2

a7 slstel A s

l
l

o

N\

<AY 2> I3 A B ddFZHF (orchid mycorrhizal fungi) ¥2]

de RIozny dd Agd o2sAX Age A A
9% BAlA 2728 cHGrolier, 1993). J/Ee A} A

A

2

(n

o
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ol o} 2 A (terrestrial orchid)®} A 2 (epiphytic orchid) o 2
TFEE 5 Atk(e], 1984). 4L FEHNAM AE3 JHs W@ A
wWolA sislsle dx ok ¢ AHF S dIFEAT FEH
25 dA 5 3ol A¥s9 2 (mycorrhizae)S ol F
3 Aoprke AL HiEo] AtH(Arditti, 1992).

AAA S48 oF 5%7F #2¢ P4t Av AR 4eA
Aed, dRAENA F29 FALS "dE AHEFH dHN dIdd
(ORM)2. 2 E#A 2 Ao, ¢FZT(ORM fungi)® & VAM fungi
U ETM fungi®}t ded, Agjd o2 tt=20 (Harley & Smith, 1983).
HEEY] ¢ AAFHAA BIFHES & QU seedling stage £
A5 Blle Aoz g&A Ao Z717F 05-10 m =Y 29
FES 7IR wiR7E AAY Aol x wigd ZHoln. FA7}

P& dol= Hgoly A e AFHI AFEARS
xgrsit, mgetA Fe FArp Lol T2 T (mycorrhizal fungi)
3 Aol ok F2dol FA HAF3I wo B4 EH S
FIES FTEEE HZL APYH & 7BE 2@ (Grolier,

FS vl BEI] YA 2E Y
Z7] dAd 2 @A A AR BaHo 9t (Uetake et
al., 1992).

AQ e A Agte G FA dol F B@FEE, F7) G, v
Yl 5o 4IES dFITY 2% Fo A FEor AF
Hoz Azt A& A$ BE 45429 £ AR BAY
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dtd= $AE°l Ao (Harley & Smith, 1983). Ruinen (1953)2 24
G FAT B HPAAN B HALo da2Fy FIHF=EAH
O%A L BeERG Aol FrtEtASES #IY. Spiranthes
spiralis7t 1'd °]44E AslodA BUHEA d29 EFo2 @48 F
Fotil vtE gFad REVE AAddn FANIY (Harley &
Smith, 1983; Wells, 1967).

ol £ AdFE ¢ AEY ¥ MHAse 4 d7d 2¥E F
of gxo AABQA HEFAA FFAFLE JAASHE Rhizoctonia
TS s, #d Ho I Tl A dn|F dFE FA
o Hygso gt dTE BESAY. £ L€ R repensdE =
8, QxRE 49, T, ZHT HITEAAE W Z4 B Ao
¢ £ EHAG

<Add 3> ¢ AYA EFo] A Gd £3H 39 4Fd vA
= 4% 3 3879 ReAFF

@ FAE FYEES 7 wf7E 7] dEe, 479 =Fglele
Aol A ol ¥ & A Yo, aEY dd2E JF 5
ST E Holrt FRH ABSo| w2 (Hadley, 1968). TAF wol&
A& Agdle dool B2 orAxXe ¥ FHo FxE HeFoz
N GA G e £ AEE FE FE AFAZHEFAEY)0]
Bus3 glth(Hadley & Smith, 1968). H-2dl Ao AAst= G

5]

oz ]
=
ZZEFE 4N FHFG0IH Aol FAHL JELE AT 9
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7R & FolA sk, dE 2ol FEd MAe B Ful Ao
ojFol=d nvla] w]FAH wiFdAE A F F& Fdo] Ady
(Stoutamire, 1974). ¢& 29 ZFol FEALY F719 BAH AF S
AASA FAsty vgde 23X Retx, FFAH AHstet veq F
LS v deixd dEd2yg #E9e 39 EAYAIYgE UH
g #do] Avke Bt Ach(Arditti, 1967). o8l g RAolA FEFzt9
Wolot dAiglo JEFE v e G diF AFE o dLNHE
drsted e Fosvtn Azdd G FATY FABANA, &
o] "3 HHolo|=AH(Harvais & Raitsakas, 1975), E3et3tE
(Bernard & Burgeff, 1959) 2 cellulose (Smith, 1966)& A #3 %t
g3t FAden Hudgo. EF olFo] 4ol dE fungus-hoste
BAZHANME o]Fojx i YA daiXe 2 L YA goy
Hadley$} Williamson (1971)2 Zd 2719 A6 dojd &= Yotz F
FAct. 22y olgjdt BuoME HEZ FALEo] AR 43H7] o
ol AL B3 AA FUES olsAIIE F& Frolgln F&5
I AT o9& sty olBonye 4R HEol A ol o FTA
9 necrotrophic parasitism % 3tuela AzZstn QukE ARdolt
(Smith, 1969). o]21g WHellA Wolr}l oy, AGo] FTo] &) =&
g g FAT g B sz A7V FLIIYT A4
O 2 A4¥L2 TYUA &L Z AFeded g 2 AYA B
Fe ol&styq dEAT i AEE w1, 7 e ¢ 24X
Ed dig 71230 ¢ FHAFE o, FNFY 54 B
&t sk
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<AF 4> 8F9 HALEI 4F 2 2dd Huggo 4FI} ¥
g 3 vlAE= T

QuHoz ol TAAND A= LA uolge B
Q3 gwte auAdel dA 2Eaw gom Ae gRE A
Aol £@ch Ay okl A ua mFLE] A o
2olA QA @2 AN AAstd T2 AuAWASd o A
o, Waol olRojn om, Fae AYsn: A R A
33 AEozyE +9® WEo SEHTL = Aot (AT,
1904). =% Sola Antigs Aus 29 T2 FaAsds o
2 AT ANEEel oJa Y4Y AMBY A As rE S
APgEs) e AN HASEER o &5m U7 ol FEFU] 2
"ed 988 Qulan = UAelThAt W, 19%). ek £
U4 AU e +UT SEA AWM R ANU} ZwolA 2
W oZA AWAS A 4 glon, AuBy ¥ AIVAINE 2
dol B
oSt 2o TAWL AAsI] dstel AR ATHEL FAA
s2ste] ghol 4 AFA Fol, $A, 2aW 4D, YL AxHE 5
2 HAZ el Al MAE F¥E ZAH B A gulg dE &
Gy SEo Ha ABY ATY Folt ZaY FAAHE Aol
58S Rn® EEE Ucklee, 1994). T8 2ot} ¥ Aue
BE g% 4% FEIFBR SHFY G wol mio e

WFEANA BFFo] Bt EHAH JHKim etal, 1997). 22Y ©]E
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=EEL oY & T I3 ¥ 2d4 AudeE d¥AR=
st Algtd 8 Eo APyl WEA AMEHL Fuiddl o wEbA
2 A8 AFgAol g 204 A S As2sto gnn F
dat7] &olg wWFEd AAsAe W AFS SAAT 2 BAHE 4
ZE + dE 2344 IEE AE3y] 93 AAEA .

<49 5> A4:44h:@E Y v go] 4F 9 A4 g g A3
718 &3 vA= 9%

LUt Al g(elst sg@olet A S ddAd d(olat FFolzt
A)ze g8 Aol me =g Lol ¥ EAS A1 A
o =3 SEA AtnEAd] s wH Ad s|Fo] F@oxe 2ol
F2ae Aol oldn d& st ddFH £S BAE o
Fogde steEo FEFo len ZVs FAa 4wty
o AAH g ZE TYWNE FaAEn Utk HAE = ¢
i e @A @] i HujrtEd &) A7E Auzt FE
Fo Ao TR o] FoixA] ekol Ay HFHol HA &I e
AAolth. metA Aol Aluyo] AR FH AT Ao 1
e g BAAE Z 24 UA F7] Wi nHHoR2 HAAA
LE FHuAuztE MY 2idte F97 dEEolth a1y o
g WS dF Aufolle H&38t7] oz YUE Eole Ao
H712 ok e doME de FHFY ASGAE vge 24
Ale)dd o]l B3k | F(Poole and Seeldy, 1978; Poole and Sheeha,

i
o
2]
tlo
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1982; Hew, 1990)7} ®o] o]Folx AAl s7tAud $&85H1 e 4
Aol

Fad 2ol FEH UAAM = AlulY oy ¥z FHRI A
ol nXe dgo FHME 2 7€ vt e A 2o Odw F
5 FFAYAA ®o] At HADE FHLE FAidHALeG =
Yol Ao ulgo] FFAT AAd vx= I (Wen and Hew,
1993), ZEAl& FFo| BF3EFH Wl FFd vX= PP (Chen
et al, 1994) Tl &AM Bxd v dov A Avjo] =go] 2 @
U AFZ2 3" AL ¢k (Pan et al, 1987). @l B gL
AME ¢ Auszid HrojAurtsel Beol AHgdn e AFs
Hol e 7712 ¢ §714 ¥lgY ¥ vEE dYstd 4% ¢
ol AuEtHE W A v g FU1E FFE ARSI 9
£ EdE FIT Ao A 384 vl59 HAHES FHI}E 7
ZA8E B&3ua Axs.

<43 6> 5F9 194 @3 A Ed YolA FEAEL dx9 2=}
B SFRL A= 9F

FuelA] FAAUe B s5d50] AMEA 42haol A AT =
1586ha2 Z7betel 3776%9 & AAAE Hedou il AA AW
A 5050ha ZolA ¢ AW Aol AASE HFL 31%el BHao,
oy 33 AA A 49359 7Fed 12.2%<%0 6029 dol d AL
e FetsE RN ofs B Adols @ & AT, TS
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AbR), ol9)zto] ¢ kel ¥R MR e HAAA:E EFIL ¢
Aoz 71 FHE EE EGEHAE AZ o ARste WHIGEY
AujgA o] FFol wet xtol7k At R L9 FrleL dEY A
s 2ustn Qe 5 Auzisdd o8 JiA EARES AYa
ATH1994, ¢ ATF3)). 53] ZAMNG ¥ &AM Aol Aolzt 317
o Fol] FgAo] HdE dold F v XU WUE] F& Ao %7]
AAE ZRAed EHH ot do B FFH mekd dax
A AR olg Holvd WEE g2 948 /A de FFe G
(Calvin-Benson “Z2)ol 43} (Arditti, 1979, Hew, 1976), Cq4
(Hatch-Slack A 2)° %3le ¢ ZAAFH¥e=2 FHEd ¥t gloy
Ar?dina graminifolia 138 4& A2 AF3 A =29 ¥ 5% F
ol mAH MCo 246%7F malate2 EAste Aol HHA Cy ZRE
23 3gA 1A E dAst AoHAvadhani at Goh, 1974). ©-& 3%
2E AR e 39 YREELS Crassulacean Acid Metabolism
(CAM) WA A2 E AXcd ABFEd nsxo G727 EAE o
malic A+9] &4 o] Z7}sth(Arditti, 1992; Sanders, 1979). o] &} o]
g B4 A2E Ul E doll oM A EEY] 27|33
FRA717] A e HdY B0l dojd e FExA
Fo] F& Aol dasitt watA B AP2 2w 559 1
& AERde 2ot F=7t BFAEA mixe dFS FHs L
b A A sk
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O Az 3 3

<AY 1> d9 Frd CyMVe ORSVY <SI3 zrgo] A4t
nx = & vpolglx $WF Yo v]X = Vidarabined &3}

1. ORSVS CyMVe A9 #g
1) gtolg{ 24
£ Ao Al8d Cymbidium3 Cattleya ©18FE dLFdddHd
o dssde & AujdAA FAYE AU Fx4 FF
Hrzela ¥AS vehdle AA 48 SU% HAL T3 Az A,
A A3 ORSVEE CyMV &8H & ALL3F Ouchterlony 3 & olF
S ol&ste] ORSVY @& 4 CyMVee E3adE gdstdd
th. ORSVSE CyMV @5 Zrgo] &€ de d& 47d 7HE
&8t ddsln vdEAd Y& F -20To FEAEEAA A9 A
22 ARSI

2) FA] vlojEx

A vlolelae ddITRHEAY FY S olfdd 4oz J& A
A % (Gomphrena globosa)® Cymbidium 783 E vldd 23 HL A
T 5 IRHEAEL 38 Aduigstd £tk ol & @l (Nicotiana
tabacum cv. Samsun)oll FAA1Z H violg A9 F3ldoR Al &3S
o} vlojlx HEYLE CyMVSt ORSVY @57 d¥ Cymbidium 4&
vl 8 4F L A(sodium sulfite 1%} PVP 02%7F FHdE
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Na-phosphate 0.1M &)e 2 ZHY 1g@d 5~108F 343 F A&
sk o}

3) vtojeix9 3}

vpojgl 29 &3t FA| ol =Y E Eul(Nicotiana tabacum cv.
Samsun)lA FAA 7 H HIFLEZFE 14~164 Fo HFHE +&
3] -20Co SZAREANZ F £319 AsE ALY dHaHo
2 " AsE d97E JHYE A Fdsto -80THHA BB
BaE AlS 100ge 200mL vh& €38 9 (phosphate buffer 0.1M,
sodium sulfite 2%, pH 74)% Ef3td FHFE71& ol&3to v &
3 AW A A Triton X-100 (Isooctylphenozxy ethanol)S HZ &
E7F 4%7F HEE At olE 4TdlA 241t mytstm 239
cheesecloth® o33 £ 10,000mpmolA 2087 AR AR
2l & #4459 459 Polyethylene glycol 6%2%} sodium chloride 0.1M

Q1 Z AT A 1417 el 10,000rpmol A 1587 A28
o 10mLe g4F&Rez JAEZS 55U F 30% sucrose & ol H
F& ¥ 30000rpmell Al 9082 2% AR AT 2 AE
g T3 AEAY ddE AAT IHEL 53 3mL A=Y
$4Zgdo 2 HAE 5o LAE 433t Sephacyl s-500 HRE
& 5%X30cm column(Bio-Rad)& %3 ORSVS CyMVE ige:=2
FAstAch £ ORSVY FX7l Img/mle] HEE $5% ¥ 1mL
A BF3t 80T BasAY FARZINA A5 AYAER ALE
it

0,
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22 & vlol2 28 ANA 22 FFAI7] Hsted =Augslo 1~
2do] ZAdd & olgsdr. 3o FHRIY BE2A(Cymbidium
gyokuchin), A¥(Cym. ensifolium), vlo}& X F8F(Cym. gracilliumX
Cym. gosai var. hakuran), AFFI(Cym. kanran) L ATLBN(Cym
sinense) £33 ¥ Aultg “Golden Gate’®t “Sundust’ 2%, &
dlok  “Castero’, WHHFE A (Aerides japonicum), W H(Dendrobium
phalaenopsis) Pompadour’ R A€ F(Zygopetalium maekati)E
ALR3IAT olE dF FEYL slo|l=rE, T HE 6vI, dEIFT
< 7Y FHE HAARE g en G #els 22~-2B6T=2 =
A wioleix AL 2AdA PP o2 A vt

5) wpoli2o HFH Faf =A

A7l el 833 CyMVeE ORSVE 2% polyvinypyrrolidone
(PVP)Z NapS0:; 02%E #FH$ 44384 0.05%(pH 7.0)9] 5~10
2 3Male gdE £ B3 AR HIAAE HAEANE @3t
& TS o @A Y oS 4T volydAE Rew FEYA E
A FAD JFo] €9 AELS 22H A AL 98 & ’il§°ﬂ
ZASEA 11708 T wiFE ¥
F AU E A ed A gAY Fo g FEEL 10

AEE, AT R

['
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2. Vidarabine(adenine 9- B -D-arabino-furanoside) * 2ol <3t u}oj
& T3 g3

violgj 2~ AA A ORSVY CyMV7E AstA #AE| 594 & A
g oA AgE A MFAREZE ol &, ALY A7I= 4
471 101E R st en, Mg 7~109E stk 71 2uj & MSHl
A g AR o™ 9 3%, gelrite 02%E H7MAIZH T wix] 9] pHE 57
2 z4d3l9d. Vidarabine(Sigma)el H7le =& 20, 50, 100,
150mg/L2 T&3t9 022me WBHA =2 47 F 14T
Aol Hrletd ok Aouide 10mLe wjgHS 53 AF T 1A
A HEAn AEE dAAZEE HEA EBFE AWM ey
30mLe] &F ¥ 100mL Az Fetx=Id Adiulgst iAot

e HFS(1500x) 02 1643 2 eHA 23£2C2 24
Gl A vl FatsTh

A AEE ZAE WG 65 Fo Psidon AED P2 R
B 4" dgAe FLuiAdA FAANYD bdF Axg EIFAAC

7AWl A 25t AEHY x7Fo] 7~10cmol Z3AE o ol 4
EAZRE FU4& ANFH3sto ELISA(Bio-tek instruments, EL- 307)%
Po2 ORSVY CyMVe Zdode $5& ZAsigth £ A4
AEA e dFE w3 AAS tbF FE A2 HoAA AuistHEA 16
ME F 23 vidarabine T =E AFAHATE ZAEIAT

3. U ZAMGLAA FTA TP D Fde vl HA
S UZE =AM G 5FAM wFFd ZIHEE 22 ORSV
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¢ CyMVe] ZEAFE AT

ZAIE doze FAFINELEZREH ANT FIZIEFEHOmM
forrestii)  “HN', @A’ 2FH/ WDEJ(Cym formosanum) A}
A 1F, FZBAHXEE(Cym sinense X unknown tropical Cym. X
Cym. sinense)® & Au|ty£223¥  Oriental King’, ‘Ayako
Danaka’, “Sundust’'E ZFAlstPEd ol5L AdujdoZ e A
Agsoltt, olsjelE FARE WFLZVE de BelEAA(ERY
), g5 Z(Aerides japonicum), 2= AE @ (Neofinetia falcata), A&
(Bletilla striata)S £33l F 11FS Ao

AA L Latex agglutination test(LAT)® %o g s1s 9. 71w A
249 & =HRAPEE o] gdt Z widE F 5000rpmol A 10#3H
AR TBS(0.05M)Z 10~1,0000H 2 3] A3l c}. latex HAA &
HES 710 latex& ) 20u4Le FMEA HFEHS TUY Hojxagm
E&& F 110rpmoll A 20~3083F & EE9° Fof wolgix ZAIHF
g ZAMstA o

"~

4. AN E vholezo) B QAT 2A}
AZ 17049 GAMSHE ooz wolgxe Az4d Y A
22ALE ANSAEY o]F 4Tl $F 605718 oz AHE B

N,

<AY 2> 33 HEA dF2H (orchid mycorrhizal fungi) 2]
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d3 019959 1¥-1995 6¥ Alold] £-8] vzt d=e o7 AR
9} dEdoA DA BE3HCymbidium goeringii) 9t ZZF w3k
Lo g Aol F 5F L FHEFAT (Table 1).

Pz d B XY I+ (peloton)E #E37] A ARE G2
25E g F2E& 2-3m A=Y Zolz AT U FHRFE AT

rE

€ trypan blueZ2 |M3A I} (Koske & Gemma, 1989); Z+
Zte]l g ZZ}E 25% KOH £ ol 121TeA 1087
autoclave 3te] B2l & AZAZTH 2] W £2 4o KOHE AlA3%
Atk ¥ Mol oJF & H4 alkaline HoO: £l 3087 7 &
stk FAM trypan blueZt 2 A=A st7] 98 1% HCl €4
o] 24A17F G7FF A}, acidic glycerol /0.05% trypan blueol] o] 121
CollA 3¥7 autoclavedtd] @3t glycerold] ¥ol 23] @n]
Aoz #HAsAY. G4"E e glycerold] & M2 JF 2@
Aot

w2 g ol b g AY ¥ dEdn HII wHAE AHE
3l W 2] Lo e WATITES #3389 (Richardson et al,
1993); ¥ =Zte] EHE 50% ¢F &4o2 FA}L FHRTE o
g W Ao A gF oA 2Zer AREY 24EE 2% Aotdadt
UEE £9(NaClO)ollA 187 89 d¥3la BF FHTE 2 AL
t} 5m AE Zol2 AE Y29 4z2Z4E& GS agar (KHPOs lg,
MgSOs 1g, CaClz 0.1g, FexSO4)3 0.01g, Glucose 10g, Agar 15g,
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Table 1. Native and cultivated orchids (mainly Cymbidium) used in the study and
their collection data.

Names of the orchid plants Collected areas mark status date
Cymbidium goeringii Seosan, Chung-Nam J wild 95/3
Cymbidium goeringii Namwon, Jeon-Puk K wild 95/3
Cymbidium goeringii Kochang, Jeon-Puk L wild 95/3
Cymbidium goeringii Cheongyang, Chung-Nam M wild 95/5
Cymbidium goeringii Seosan, Chung-Nam 0 wild 95/6
Cymbidium goeringii Namwon, Jeon-Puk P wild 95/6
Cymbidium goeringii Kochang, Jeon-Puk Q wild 95/6
Cymbidium goeringii Kangjin, Jeon-Nam R wild 95/6
Cymbidium kanran Japan Kwang Myoung Orchid Ins. G green house” 95/2
Cymbidium kanran' Cheju Kwang Myoung Orchid Ins. E green house 95/1
Cymbidium kanran® Cheju Kwang Myoung Orchid Ins. F green house 95/2
Cymbidium kanran” Cheju Kwang Myoung Orchid Ins. N green house 95/5
Cymbidium sinense” Muju Farm H green house 95/2
Cymbidium spp.” Keochang Farm 1 green house 95/2

U It was unavailable from natural habitat, although it is a native to Cheju island, Korea.

? The Cymbidium was known as an import from China, but no information on original locality was
available.

¥ This individual plant was known as grown by tissue culture.



Distilled Water 1L) =¥ 2% Water Agar®fx] (WA ; Agar 20g,
Distilled Water 1L)E ¥ %3 petri dish (85cm diam.)ol °o]4}3lH, 2
5C aolA st ¥8 zZoz2RE FAF At 4w
Potato Dextrose Agar (PDA, Difco) % wix|2 Q¥ 3qc. 429
2eld FAle & @ s FFo duE BHs YA
ZpojHo] Qe AL tE 7oz mslo £sid.

5% : PDA ¥ viXdA AEd & 532 338 A= Ad
Fate] & eF EYUIAG. &5 RS Y dnHEH 5 &
Z3t7] 918 slide culture #HE AHEHT. vlY F FA Age=
cotton blue, trypan blue, =& PVL (Polyvinyl alcohol lactophenol) &
Hg Algste P sEtol=g HEUT #3F #v|FselA TR
(spore), & A 2} (conidia), ¥ #}13 1 (sporangiophore), ot P

(conidiophore)2] E <, Mz 37|59 5L #AsIEd. = 8§t ¢
A

#Zate] A keyER AT EYUTELS S(genus)E WA EFRIUZ,
Al 289 FERE 8 £ 54 o2t 25% Oatmeal Agar
(OA ; Oat meal 25g, Agar 20g, Distilled Water 1L), 2% WA, Corn
Meal Agar (CMA, Difco.), Carnation Leaf Agar (CLA ; Nelson et al,
1983)59 A3 wixE AMgstd widstdeh Zb wiAfelA wWFHE
o agare]l YEld %9 FH, AZ2EY EAL St R HF d09A
o2 {A3A JE3}n FEFRA AHEHA



AHFT - d 5259 =7 widE (A7 Ten, =] 16em)o] OMA 8%
160mL & Y3, £2¥ R repens & HEFs Fo] wjz ol w4
HAS o (F 1FY ¢ W), 22 g T 5437 HIGEE o]
4ste] 1996 1€ 25U B FEO A wfjFdoA wiGd 5%
dozg  AAHFA  xQ(Cymbidium hybrid Toyo), Qx=2E
(Cymbidium hybrid Onomoron), A& (Bletiela striata) ¥ 2@ A
d ZF & (Neofinetia  falcata)o]llx, AT FAJA (S
(Phalaenopsis aphrodite)S A8 8, LxRE 44, ¥, 34
¥ e T, ARE 20d 5 A g F AAAES o
st AAFS SAHAJAG. S £9 157 HAA FAE FH 3
AAF2 Yo 170 BAZFES 7S AAT BAFS o] &5tdo
MG AFES Faderm, g3 AAE (p= specific grow rate,
AR/TR, R=fresh weight g) Q1 ¢ 2 AAtslgch FFuX 9 27T
HEo] HwEoh 2/0Y, 471Y FUX ¢ BEES OMA ®iAdA BF
AlZ Fo BeEls Zepr EF 7Ro] HHE T ¥2E FAA E 3
AAZHY. Y d¥el= VA mycorrhizae? ¥ o=z dA3o
259t Koske & Gemma, 89; Lee et al., 94).

<Ad 3> ¢ ABA EGo] NI T @39 AAd 1A
= 9% 3 3T PeTd

GHEED do HAZ A&yl fa 1994 59 ~9¥97tA 43]o] HAH
T MU dExz AP BEF(AF Scm olstelA HHAF EFS



soil2 EASHG T, BEol 4 ¥4 EE 5em ol ANP =L
QY A RYEzZ JARL)E AFAUY. B G4 1P 2
A 47 5o W A4x EFE 27 1594 £PAT EFY 04
29 E32 Yoluy YA ALEE EFE W@slel 121T 1N 2
F¢ AASAT. AAZ ALH AT GEEe) 23 4K FE 2
PEEE JYATA el AE, F712HF A2 FY, FEAY
59 B4 SGTHE 1. 23t Avels ALHT Qe w3, v
gelole, +d, A4, 4, dERs HelolE 52 A2 o] &5%
o,

Table 1. Chemical characterisitics of the soils collected from the
Korean native orchid inhabiting areas in Seo-san (A, B) and
island of An-Myeon (C, D), Chung-Nam.

Soils collected pH Organic T-Nitrogen P20 EC

‘ (1:5)  matter(%) (%) (ppm) (dSm™)
Soil (A) 5.5 0.9 0.04 42 0.30
Leaf mold soil (B) 6.5 1.8 0.06 21 0.25
Soil (C) 5.4 1.2 0.05 237 0.15
Leaf mold soil (D) 5.1 3.4 0.21 884 0.80
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. Table 1. Effect of artificially inoculated CyMV and ORSV on growth of two-year old

tissue-cultured Cym. gyokuchin ‘Kwanum’ after 11 month cultivation in

greenhouse.
No. shoots Shoot Shoot Root Total fresh Survival
Treatment /pla.nt(*‘SE) length wt./plant wt./plant wt./plant rate(%)
B (cm*SE) (g£SE) (g£SE) (g£SE) ° |
Control .
6.8x1.2 27.6x3.4 21.3x3.5 37.4%x29 585%x3.2 100
- - - - - 0.0
ORSV
3.5%0.7 18437 17.4*26 20.7£3.2 37.3*x2.8 26.6
CyMV 0.0

CyMV+QORSV
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Table 2. Effect of artificially inoculated CyMV and ORSV on growth of two-year old

tissue-cultured Cym. ensifolium after 11 month cultivation in greenhouse.

Treatment /;2;1:(}1_;:;) ( li}rlg:}tl Wtsi1 gl():nt wtii?;nt Twoté/l pfgisth ?;1;;’(1 ;;1)1
cm*SE) (g£SE) (g£SE) (g£SE) :
Control 7.4%*1.8 25.4*3.2 26.4%*1.9 25.3%4.5 51.3+3.4 100
ORSV 6.0x0.0 22.4+4.3 20.7t2.8 25.3t2.8 45.8%2.7 80.0
CyMV 6.5+1.2 25748 23.33.2 27.3x54 50.3%x3.8 86.7
CyMV+ORSV 5.4%1.3 19.3+%3.2 19.7£2.1 23.2%*3.6 42.6*x2.7 73.3




..Zg_.

Table 3. Effect of artificially inoculated CyMV and ORSV on growth of two-year old

tissue-cultured Cym. gracillium X Cym. hosai var. hakuran ‘Kumbongkum’

after 11 month cultivation in greenhouse.

No. shoots Shoot Shoot Root Total fresh Survival
Treatment . length wt./plant wt./plant wt./plant .

/plant(+SE) (¢.m+SE)  (g+SE)  (g*SE)  (g*SE) rate(%)
Control 84%t1.2 23.4x3.2 18734 356*x45 53.7t3.8 93.3
ORSV 5.7%£0.5 12.0x0.5 2.2%0.9 2.6x0.9 48*1.3 20.0
CyMV 5824 19.0%£3.1 4525 6.524 10.3%3.2 33.3
CyMV+ORSV 6.7t0.5 15.4%£2.9 2.3%£0.5 2.7%£0.7 49+1.4 26.7




ORSV #dFE 20%, CyMV ZET+ 33.3%, F Hlolg|&
26.7%Z @A3 ol wiolgx ZHel wi¢ VI W
3.

5 #d+e
< UEAHE
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Fig. 1. Growth of tissue-cultured Cym. gyokuchin "Kwanum’' as
affected by artificial inoculation of CyMV and ORSV after
11 month cultivation in greenhouse.
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Table 4. Effect of artificially inoculated CyMV and ORSV on growth of two-year old

tissue-cultured Cym. kanran ‘Jeju” after 11 month cultivation in
greenhouse.
. No. shoots Shoot Shoot Root Total fresh gyrvival
Treatment length wt./plant  wt./plant  wt./plant
/plant(£8E) (cmtSE)  (gxSE)  (g¥SE)  (gxSE)  rate(%)
Control 7.4%*1.6 21.6x3.4 16.4*x2.5 32.7£3.6 48.6%x3.3 85.7
ORSV 6.2+0.7 16.4%£2.6 4.7+2.2 3.5*1.6 8.2%x2.4 40.0
CyMV 5.8%1.2 17.8%3.1 6.4%x1.7 52%1.7 11.5%1.5 40.0
CyMV+ORSV 5.0%x0.7 15.7£2.9 50x1.6 4 5+0.9 95*x1.4 33.3
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Fig. 2. Growth of tissue-cultured Cym. gracillium X Cym. hosal var. hakuran
‘Kumbongkum’ as affected by artificial inoculation of CyMV and ORSV after
11 month cultivation in greenhouse.
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Table 5. Effect of artificially inoculated CyMV and ORSV on growth of two-year old

tissue-cultured Cym. sinense after 11 month cultivation in greenhouse.

No. shoots Shoot Shoot Root Total fresh Survival
Treatment N length wt./plant wt./plant wt./plant )

/plant(£8E) (cm+SE)  (g*SE)  (g*SE)  (gtSE) rate(%)
Control 86*24 27.4x3.2 34278 53.2%t6.3 87.2%6.8 100
ORSV 7.2%X1.8 23.0x4.4 25.3t54 406*x54 654*x54 73.3
CyMV 6.0x0.0 186x3.0 23.7x1.9 44276 67.4%x4.7 80.0
CyMV+ORSV 6.2%£3.2 19.824.9 22935 40.5*x5.2 66.9%4.3

53.3
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Table 6. Effect of artificially inoculated CyMV and ORSV on growth of one year old

| tissue-cultured Cym.

in

‘Golden Gate’ after 11 month cultivation
greenhouse.
No. bulbs Shoot length Shoot Root Total fresh
Treatment wt./plant wt./plant wt./plant
/plant(£SE)  (em=SE) (g+gp) (g% SE) (g=SE)

Control 2.4*x0.5 43.5*4.5 34.7x7.5 63.7x 7.1 98.4* 6.7
ORSV 2.3%0.5 32.3x£3.3 25.8*%6.3 50.1%x19.1 56.5+18.8
CyMV 3.0£0.8 31.6%x1.4 21.9x55 38.7£16.9 75.9%125.1
CyMV+ORSV 2.7%£0.5 29.3%5.3 20.56x3 4 39.2x11.6 59.7£14.9
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Fig. 3. Growth of tissue-cultured Cym. ‘Golden Gate’ as affected by artificial
inoculation of CyMV and ORSV after 11 month cultivation in greenhouse.



Table 7. Effect of artificially inoculated CyMV and ORSV on growth of one year old

tissue-cultured Cym. “Sundust’ after 11 month cultivation in greenhouse.

_Z9_

Shoot Shoot Root Total+fresh
No. bulbs

Treatment + length wt./plant wt./plant wt./plant

/plant(*SE) (cm:SE) (g*SE) (gxSE) (g SE)

Control 3.5+0.7 34.7t54  257+3.6  34.7+t54  59.6%4.3
ORSV 2.8x0.5 31.3+x3.9 20.3*5.4 30.6x3.2 50.7x4.5
CyMV 3.5%£0.7 30.7t5.6 19.8+3.2 28.5%4.3 48.2*t3.8
CyMV+ORSV 2.5%0.6 28.5x4.7 20.0x3.7 29.7+2.7 49.5%£3.3
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Table 8. Effect of artificially inoculated CyMV and ORSV on growth of one year old

tissue-cultured Aerides japonicum after 11 month cultivation in greenhouse.

No. leaves Mean leaf Leaf Root Total fresh
Treatment R length wt./plant wt./plant wt./plant

/plant(*SE)  (cm+SE) (g=SE) (g SE) (g SE)
Control 6.3x1.2 5.5%£0.8 4.4*0.7 40x1.1 9.0x1.5
ORSV 2.3%0.5 3.3£0.2 2.5x0.5 3.6x1.7 56x1.8
CyMV 2.7x0.5 4.7£0.6 2.7x0.4 4.5*0.8 6.8x1.2
CyMV+ORSV 3.0x0.8 4.2*0.6 1.9%0.6 4.0x1.6 54%*1.6
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Fig. 4. Growth of tissue-cultured Aerides. japonicum as affected by
artificial inoculation of CyMV and ORSV after 11 month
cultivation in greenhouse.
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Table 9. Effect of artificially inoculated CyMV and ORSV on growth of two-year old

tissue-cultured miniature Cattleya ‘Castro’ after 11 month cultivation in

greenhouse.
No. shoots  No. leaves Leaf Root Total fresh
Treatment wt./plant wt./plant wt./plant
/plant(=SE) /plant(£SE) (g*SE) (g*SE) (g+SE)
Control 10.5x1.6 18.6%1.3 56.7%£6.3 25.3x3.4 100.6x 4.2
ORSV 5.6x0.8 6.7£0.9 19.4%+3.8 13.1x4.5 42.4%+13.3
CyMV 4.0x0.0 47%£1.3 18.2+x4.4 20.3x5.2 51.1%11.9

CyMV+ORSV 5.0x1.4 6.0t1.4 19.4%14.7 13.6£5.7 44.6*16.5
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Table 10. Effect of artificially inoculated CyMV and ORSV on growth of two-year old

tissue-cultured Dendrobium phalaenopsis

cultivation in greenhouse.

‘Pompadour” after 11 month

Treatment

No. canes No. leaves No. nodes Canes Leaf

/plant  /plant /plant
(£SE)  (*SE)  (*SE)

wt./plant wt./plant
(gt SE) (g*=SE)

Root Total fresh
wt./plant wt./plant
(gxSE) (g*SE)

Control

ORSV

CyMV
CyMV+ORSV

52%1.4 13.7+2.6 21.7+3.6
4.0+1.4 10.6%3.2 19.3%3.3
AT16 9.4%26 19.6%45
3.70.9 6.7t0.9 16.3%4.5

38.4%6.5 16.5+3.2
34.7t£5.6 14.9%2.0
28.2x46 9.0%£2.7
24.1x45 7.8%2.8

17.4%3.3 72.3%12.5
18.4%£2.5 68.9% 5.3
10.6+2.3 47.8x11.9
156.7£1.6 47.6% 8.7




Fig. 5. Growth of plant tissue-cultured Cattleya  “Castro’ as
affected by artificially sap inoculated CyMV and ORSV

after 11 month cultivation in greenhouse.
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Fig. 6. Growth of tissue cultured Dendrobium phalaenopsis
Pampadour’ as affected by artificial inoculation of CyMV
and ORSV after 11 month cultivation in greenhouse.
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Table 11. Effect of artificially inoculated CyMV and ORSV on growth of one year old

tissue-cultured Zygopetalium ‘maekayj after 11 month cultivation in

greenhouse.

No. shoots Shoot length Shoot Root Total fresh
Treatment wt./plant wt./plant wt./plant

/plant(£8E)  (em*SE)  (g+gE) (g*SE) (§*SE)
Control 3.0x0.5 22.5x3.2 37.6x7.9 59.1x12.4 90.7% 9.8
ORSV 3.3x0.5 154%t1.4 16.4%+5.3 25.3* 6.8 41.7%£11.6
CyMV 3.3%0.5 16.7£1.9 18.0£5.2 24.3% 56 42.3%15.7
CyMV+ORSV 16.3£0.5 19.2%£1.8 24.8% 5.3 44.1% 7'.'1

3.3%0.5




Fig. 7. Growth of tissue-cultured Zygopetalium maekayi as affected
by artificial inoculation of CyMV and ORSV after 11 month
cultivation in greenhouse.
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50%, 150mg/LAME 40%2 ZT 100%°] Hl&ll @3] 243t o
g3 Aae @] Anigg %Al rbavirin(virazol) 100ppm A g+
M= 7|BESIT o]FAAA 1 AELE A3 A}HJAdE g
A o}

¥ vidarabine Mzlo] @& wiol X JARHAE <] A3t &+
2]g ORSVS CyMVE o] &3t nux & A& A ORSVE 0.03
olgtoll = WHAZ, 0030|432 oHAR AF3Fon, CyMVE 0010
olgt +X&= AAHAZ, 0010 ol FME olHAZ 3t

ORSVY CyMV E5F diZ7o| ul3 vidarabined F%7} 37t
ELISA A7} Z4Ho] vlolg|2 FE7l Roldde AL I +
Atk 23y ORSVY AS 2 ¥l 794 AAE & + & ¢F &
oz ELISAXC 2 Ao] oy CyMVE ZEE ¥°l UF FHoA
ELISAR & A3 & & UUd. Agszd EHE E¥ 100mg/L o4

o
He

S

32
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Table 12. Effect of Vidarabine level on the survival of cultured shoot tip from virus

infected Cymbidium ' Golden Gate’ after 6 weeks in culture.

Vidarabine Conc. Total cultured Survived survival rate
(mg/L) shoot tips shoot tips (%)
0 7 7 100
20 7 7 100
50 7 6 85.7
100 10 5 50
150 10 4 40




o ¥5E Ad¥ S uwolaia FHE zde Axdzn B F oy

vidarabine A 2lo] wE& TR/t st AGEHUG. olF 1dem

BEA R vidarabined Fx%¥ Ao @& ORSVY dAadE 433
¥ Aoz JEIYH(Y 8).

Dilution time
——x10
—8—x100
——x1000
——x10000

ELISA valu

4] 20 50 100 150
Vidarabine {mg/L)

Fig. 8. ELISA value of ORSV as affected by vidarabine level in MS
medium for the culture of shoot tip taken from virus infected

Cym. “Golden Gate’.

%, §Z 7] 8l8] vidarabine®] 100Mg/L #71EAE A ORSVY »
T 543 #ZadgeE 1S ¢ F A 23y 100mg/L o4 2‘37]"‘1
ORSVY % JAEZHE A9 vojg ¥ oflz} wiYgd Avy Y&EEE
¢ WolR=2 100mg/L 77t viEA e sxen AZHAY. 28y
vol2j A F o] & zpolrt Ao vxE g disiA EAZ E &
A7 A3, ARG AEA e Ay Aol ute}l vidarabined] & E
apol7t & Aoz Azbdn



CyMV A& 3}d] ulxlE vidarabined E#E ¥ 218 99 2t}
vidarabine® A2 ZF$ CyMVe ELISAX|7} WE 2o} Hasxzt

fo)do] ARHA ket

0.025

0.02 Dilutiion time
—g ——x10
© 0.015 e 3100
& —a— %1000
z °O ——x10000

0.005 |

0
0 20 50 100 150

Vidarabine (mg/L)

Fig. 9. ELISA value of CyMV as affected by vidarabine level in MS
medium for the culture of shoot tip taken from virus infected
Cym. ‘'Golden Gate’.

a2y 108 3149 9 vidarabine® A2 ¥ =7} 0914 50mg/LE =
7t 7% ELISA $2& @43 Zasts @4 debich 28 50~
100mg/L 9 WelAE datolrt i en 100mg/LAA 150 mg/LE
=& 37MIAE 3¢ ELISAXE oA Zastgd. webd ELISA £ 2
2od stolglx AJAMETE 108 49 ¢ 150mg/L7t 7+ &
A2 ARHYod WY F H2ge A, AdAA YY) A4 $¢ x
AAohd 100mg/l F=7t Y@ Aoz FZAHAD ol F olfFE 100
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vlol A 10,0008 34N HasEZ ELISA o & zto]E Yehgx
¥orng feolAo] gitta AGss| wio|gh

g8 Ae AHge ADuYAl ribavirin 50~100ppm 2] Fol A&
vtol2l 2 QIA7t BAEHA ol vpojals AAEHIL Avn o 2 AY
Fe Aol AJE ol AXEnZ A BFad} ELISA 22U 4
# zto] wEolzgl Aztdrk =g w 02 A zAuFA Fulolyx
A Ql ribavirin, ACV, AZTE uiXd] H7IAlA B ZAF} nbavirino]l 7}
FRHoR e AAFEE 29ppmelztn AT 2y Fujoje] 24 9]
o ginte] X2 vlolda g e @dd HAE & gornz Ay
3g T AEHo2 AHesFolof i FFol uhel wpolaiar &A3F
EXHE 7ol tt2og FFo g Hgr|zte] Ao dfn §
=3

¥ 4% 243 vidarabine ¥ ENME ELISA HAog 3v|de ufo]
2l 53] ORSVZE EA3tn ASE A & AAh webA, PCR A3
Holul AAEuF A B2 T AAYHS 2elye o vlojgxe &4 o
Bol o= Aozt Y 4 uE AL & 4 Ut} vidarabine ¥ E X
oA dolR A EZA o] EAste Il ulolg el Exlgtx o]y
27 F4371el feEld ol HAE ¥HAol YEld F de FAH &2F
< 4 AUz Az Holol & RAolth mEA F o HAAHI BHE
A3 HAEAJA EAsn e Fo 2 H}C’lﬂif‘si AAE & A=
o] FrEojol & Aoz Azbdd

@H vidarabine MFEEZ Aoz A EAHE dAujSAAAN 1E3
Avjs] B AF(2Y 10) B2 F BoE 150mg/L A2 FollA & &4
7b AR 2 AR Aol gFsaen At ZdsdAc a8y
0mg/L AT dx79 vz s W 2 AFAo]E YehllA &g,
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Fig. 10. Effect of vidarabine concentration on growth of Cym.
Golden Gate’ derived from shoot tip culture of virus
infected plants after 1.5 years cultivation in greenhouse.
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Table 13. Virus detection by Latex agglutination test in in vitro plantlets of

commercial plant tissue culture laboratories.

Virus*
Species or Cultivars ORSV CyMV
X10 X100 X10 X100
Cym. forrestii  Chige’ + + +- -
Cym. forrestii ' Whanguwhajung’ + + +- -
Cym. formosanum  Saranbaekwha’ o+t o -
Cym. sinenseX (Tropical Cym.X Cym. sinense) + + + 4+~ -
Cym. " Oriental King’ + + + -
Cym. ' Ayako danaka’ ++ ++ + -
Cym. ' Sundust’ + + ++ + -
Phalaenopsis ' unnamed’ + + + + +- -
Aerides japonicum + + +- -
Neofinetia falcata + + + - _
Bletilla striata + + + +- -

“+ : Virus detected, - : not detected,
+- ! not clear but there is possibility of virus infection



33U 2AMFLAN wMFFA 9 vio]H2=HA

ool ABZ mol T ZAMFYMNA HIFY PR ve
ORSVel 5ol glom(® 13) 2ol et AARA 22w Y]
& 3% Westhn AZAch 53 2GFWL ORSVA WA=l gle
g AusdelA Adez del BEY A$E ATk

4. Awllx71e] vlolelx Fa 2 AT FA}

AR BEZA G F wolgas) 424 JHAE BN &%
s a»}—g— %2 UEhiW 0g 2o

@ wholel 2o} 7S AzeA Azetn AT—97%

@ Htolg2x RAFE dHr] AR BTH-95%

@ Aist Askel WX Fo] Uch—28%

® Bl FAFL B3] Perh-28%

® BgFANE AL A h—-33%
2 yehgtd A2 538 2R BE H7)H28THE%)E LA
N AR Z4e JehlA g 4gds A AHE st Y= AAolm
28 ST AuisollA volg A o¥FE AL AWm Yt AL o
23 4 g 2y Aol B AMIIEL nolg o¥EE ©
udelg 2ol Basd Austd NHA AP AAew Bujsn Y
o AE 2 g Aute 539 A AM AWES sed 20~
30%7} wlolgla ZPoz Qs AES A7X ZHUL FPE vl
qx olMFE F2 uAAR ASELL UEYAY J1¥5s} 2as
7ol B S47t FABT voldagd o] R HEEAZH O
slolgla gL BE 7YUA BAZ Aon AZ@T-95%(0] AEoE
zAWFRE BASE TFe ST FHACR Guside)

32 i
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@ AuiRHF vlol 27t ZAHAAUT-T6% @ Hlolgix FHF A S
THE BR7F AAEGR JHFo vixdE: TIAE oAt Uth—95%
® 5% 7HAA ol ¥rl Axold AZsivtu BZAHAY7? g A&
T 80%-°1d°] 2009 A= @k ol Az BN dEx d A
Hsrte vholx A& A4S A AFstn Jdon FHFA @@
7% o ¥vde AE 4 5 Ao @M SU 2RI A o=
Al 7te] &F& Hobsto] Hiolg A RHHA A BE 7HHo] tha H|
Auete Aitsle FFt= AAE e ZFojor & Aoz Azdrt

<AFH 2> 43 BN IdFZTHF (orchid mycorrhizal fungi) ¥

FeaF - AFE 4 24A dojd dF T FFEHAME Z
Zt ZEEe s ZFA FAsAY. AP A& gRrE de
B AEoda Fgol FEF AL FREY + AU AFIT FAIE

molx FHA 3t FF(peloton)7t Ao hodeh. Fdn Al
A FRHE FFE B A WelA gdAdE deldd #7E
FAdste TAY Aol td¥Eder FASe o U FH L
7o A4 F3e DAV ggeA BAEHAG(Fig D). #7788
dete T ARL FdoA AT BEF Helo HE Ao
B 7~8mol Hdl 10moA7tA] o2& F& T #F7F FHE
o] FA}(Fig. 1AB). 1 & tiF& & A9 dols 2~3um A
Ztegd@ @ArEe] 78 dAdsn UAATHFig. 10). 19 Awig A
FZ A= Jte AR FAE 70 2AHEA 29 (Fig. 1D),
a7 dAe FAe 9 AFAA AIG &3 79 TAS 4

AL
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Fig. 1. Various peletons in the root cells of Cymbidium species; A 128, B 320 the dark hyphae of peleton
in the root cells of Cym goeringii collected from Nam-Won, Jeon Puk; Seo-San, C 128 the thin hy-
pae of peleton of Cym goeringii collected from Cheong-Nyang, Chong Nam, D 320 the thin hypae
of peleton of Cym kanran cultivated, E 128 digestive peletons in the root cells of Cym goeringii
collected from Ko-Chang, Jeon Puk (the bar indicated 10 pm in length).
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L3tk #FHY G AEESoe AT B dFd dAA U=
TTFE°] UAAN(Fig. 1E). AYD FAIY dol Hx, Aol 594
AAY BHaA A de e T4 A 7] AR 4%
At Adol JAHAAM FAL] do] @otAA #uau  AHsA
A3 1 o Yoyt AFole AEA FEAEHO] TS FHI HA
a7t 37 A3k(digestion) @AI7E HE TAY FHE 2£EHE
F e TEY dojate] #FHAUNL(Fig. 1E). 71X A8 31A]
Fe BAAAME 7Y TAEC Holn ¢ e BEE B o
=3 AeE FS TAECl ENAY HB|A FotA 3 A
W B FER7HA 22 £ AU whHd A, HGY Ede F
BEATF LA £ AFFJAME FAEC A2l 594 UM
ot FHGAFaA FHG AFAIAME FAIEC] AZ EFH A
mol1 AY Ut HEHFEH o] ¢ FgHo FAHY dAH g
E AeH7A] gEA #FHAG. olgd #F Ane Sy A
At G E dIdd FATEC] AFHAA ALE FHos

o
o
AN

*

AT A FelA U2 AN gFd TV A= YA
A FAHE 2T 2EE 252 g¢d A BRAAE I
2 glen, oz ZtAe AEHATE BAHAY. 2 FoAM TR
RS AREA Fe FAE A widstd FFAHE HAA OA,
2% WA, CMA, CLAd wWi&3td FALE &AdsH. 94714 Yerd

B £ T4 FAA FATLE JAAHE 8T (Pl P2, R P3)
e AL APHoz FAHAIAJSG =9, 2R AL A A9 &
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Abe B3 FAARE Hodtr] At & 48E A

Rhizoctonia repens Sneh, Burpee & Ogoshi. 1991. Identification of
Rhizoctonia species. p. 39; Currah, Sigler & Hambleton. 1987. Can.
J. Bot. 65:2473; Epulorhiza repens Moore, 1987. Mycotaxon 29:91.

(Teleomorph : Tulasnella calospora)

Z71A: PDA 3% wWiAdA #FL ZENE el A (Fig. 2A).
AR &xe 9 =84 25T, PDA HF XA 10¢ &<t T F
8 A&l 44m BE (0.18m/hr) ST OA H# wixldAE F o
wa] =t 108 $¢dl 75cm A% (0.31mn/hr) &stch A ©@A oA
oW 44 ¥xzt9] AT PDA, OAMIX A #E=A] gkt A3}
E #F9 3AE dAE dEE A A AXM(submerged) AHH
I, 2HY YA FH3t9 AZE dElRA g9kt aerial mycelium
3} #FY(sclerotium)e BJAEHA Gt (Fig. 2A). FIA T4
(vegetative hyphae):= ZHo] oo £Hszn, EXHAAN I 5
He A% Qo #FAHmain hyphae)el AHZL& L-6 & 25-35m,
J-7 & o HA 5mell o2& A& ANew HHAA FAE U
t}. HCI-Giemsa @A #AF A2 AXW e & 2742 4F
5 A} (Fig. 2B). monilioid cell2 A ¥¥o] gy T ZFS
g, Bd8olqtt. 3vlE (85-145)x(11-20)mA 2 X7 AAY
e #F2 Ale s ¥4 (Fig. 20).
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ore 4 R
Fig. 2. Two isolates of Rhizoctonia species; A 20 colonies on PDA, B 800 the binucleated hyphae ob-
served, C 800 the monolioid cells of R. repens identified; D 30 colonies on PDA, E 50 aggregated
hyphae on PDA, F 320 binucleated hyphae stained by Giesma solution, G 320 the monolioid cells,
and H 320 other monolioid cells of Rhizoctonia endophytica var. endophytica. The marks of ar-
row indicated the nucleus on the hyphae (the bar indicated 10 um in length).
— 84~



FAA - A% (J-7), 2% (L-6)

% ¥ ! KNUE D-82

= 9 ! Currah, Sigler & Hambleton®] R. repens & X3 &
A% £%71 006 m/hrEAth. aerial myceliumE =€ 45U 2,
553 & ZFL2 FHo] wiA oo EFojAH Uoe HelA H9
Z 719 g%t} (Currah et al, 1987). Bernard (1909)& o] &9 F
8 EAE ZF9 Mzol 24 Yol U dYoe A, #L Aled
monilioid celle] AttE FE SR EF Curtis (1939)F monilioid
celle] g 714 & ZZ2HE FA7] W&ol aerial myceliume] ¢l
RAE R repens & EF3IAY (Currah et al, 1987). o] &dTL&
aerial mycelium® # 3 (sclerotium) URAA T, TAF A EWY Ao <
7t 2780l9, dALe] A o] 25-35 mE Rhizoctonia W & F
£33} 7151, monilioid celle]l 78, el d8oln X171 AAY =
#Fe AL S gA4%tE HolA R repens & $A33AT. R repens
o} o} 9 FAE §A & JelWe= R anaticula’® monilioid celle] EFY
g WA 28 Zdolx, AF ME ASA e ¥ EEY F
g(Zdol7t 14-18 moll ol8rhozE JdAAYE HoA 2. R
repens< Dactylorchis purpurella (Smith, 1966), Alberta X &2} X] A}
&2l Platanthera obtusata (Currah et al, 1987), 2 2E# A o}l9]
Diuridinae, Thelymitrinae, Dendrobiinae (Warcup, 1981)¢] 2] o] A
2L dAsle do2 250l .

flo

1

o4

Rhizictonia endophytica var. endophytica Sneh, Burpee & Ogoshi.
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1991. Identification of Rhizoctonia species. p. 39. (Teleomorph

Ceratobasidium cornigerum)

3717 PDA 33 wjA N #F L 248 g AF == @

A 25T, PDA 3 ujx|olA 3-4Y F<ol A Eo] 85em ¢ petri
dish 7} A3 tH0.98 mn/hr). Aerial myceliume 3 ZMojn 2
I BY. AIdes A2 FI A2tdrt LA HY riefetol BF )
Aol A EU(Fig. 2DE). 389 27l AEol 05m °]ste] oFF
e AXE 7mol o2y AZA YRt (Fig. 2FGH). T3
(sclerotium)®] @A o] 2} Yoy <3 Zof Mzol w7 A
gMog A BFAHJG(Fig. 2DE). A Fo A 7= Yz W
T AA AU e HEHAE UUH. FFA T AH(vegetative
hyphae)e ZHo] glon], A% x4 WAL ZMolm, EXHA
= #A7 $2d99%. main hyphae 9 A73& 35-6ume],
HCl-Giemsa @4 olA @A} AEo] AXY & & 272 FEAHY
H(Fig. 2F). monilioid cell& A X H¥o] g3 22 YUY, ¥, 7}
2227 2 ALY AE AR 27lE (11-16) X (17-32)m %A

I EX7F AAY == e AE S 8439 HFig. 2GH).

FAA  FF (H-6)

¥ ¥ : KNUE D-83

= 9 : R endophytica var. endophyticax AEW o] 7} 27841

Binucleate Rhizoctonia ©] i, PDA Ay iR A HA YR= 24
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22 HuEUH(Sneh et al, 1991). FALS] A AL 3-7um, A F
730l 2-10me Z712 B 1 H A monilioid cell®] A7l (9-12.5) X
(18-22)meol ok, o] & F 9 monilioid cell® Z 7]+ (11-16) X (17-32)
m=z Z]A=HY A ZATL 1 YFEHIt R endophytica var.
endophytica®t T 43 Aoz AZIEHAUT PDA HF vfA|oAo A
Z, dALe A Ao dAstx, 53] dHe AV ¢E FEHY A
Al Ade HAMx dxslmg o RaTFE& R endophytica var.
endophytica® SRt R. endophytica var. endophyticas
anastomisis group AG-Ad] ¥3 5= Aoz <43HA AH(Sneh et
al, 1991). AG-A9 E7EL HUY LYUTER 279 HegE A
Al d3l(root rot), ARF, d|utelr], EvtE, Qo5& TEFA =
(damping off) ¥le] doix Fo} k3 FF o mnFEs Mo
et A4S A gAo] dHsA e HAME o] 1§ EIT
o] EHMAY B A?JF]- (Sneh et al, 1991). AG-A 1§79
g Folle 4 #2 #AE FAse Tl Adde A+ AN
vt R. endophytica var. endophytica @ ol dig FA o] v
g A dFE oA QAT

M o

A

AT}

FAF . 2ALE & HE FIFHE OMAC AL Fd, golA
223 #& HEAAY. A= Tables 1, 29 ooy 229 Az

oz 2F Axlstdn. ¢4, 33 HFAA AEY BFE
HE3AoH, ZHFANZ A Eo] AAFo] FAHTable 1). FAFL
Z ERE o, gAZ FATFoE AAHE Fol wI dFo AP
HxFol v& £ ZAF} vt
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Table 1. Growth of Cymbidium kanran seedlings artificially
inoculated with the three different isolates of symbiotic
fungus for two months on the culture booles®

Growths of Seedlings and Mycorrhizal formations in the roots®

Isolates” Leaf  Number of Number of  Root Fresh  Mycorrhizal
length, cm  leaves Roots length, cm weight, gm  formations
Control(30)* 105a 3.0a 3.7a 2.7a 0.45a -
R. repens(30, P1) 11.6b 3.6b 42b 4.8b 0.65b ++
R endophytica(4, P2)  11.2ab 3.8b 3.5¢ 25a 0.56cd ++
R. repens(30, P3) 11.2ab 3.5b 3.lc 29a 0.53d ++
Mean*SE 11.1£02 35%0.1 36%+01 33*01 055%002

®The nuseries of plantlets was 6 to 7 cm at height when inoculated
with the symbiotic fungus. They were cultured on the culture bottles
containing the 10% oatmeal agar for two months under the artificial
conditions.

®The fungal isolates directly cultured form PDA for a week
inoculated three days before planting.

“The different letters in growth of nurseries indicated the different
values at confidence level>of 99% LSD. The plus or minus in
mycorrhizal formations indicated formations or no formations of
peletons in the root cells under microscopic observations after
stained.

“The numbers of replicates; The six plantlets were dead for
two-month incubations during the experimental period, where the
isolate of R. endophytica inoculated in the plantlet.

A7l A ALEE wiAI e} BEE 7|10 AfolHo] Y, RFI FY
3 Wyoz Het #F& AHFHAHTable 2). ol U2 Aaz2 z#F
do BAF Frhs B2 A7t YENH. o2 A= OMAWA
oAl olo] ¥ Fi o FTFHo] dFd AoE Hol, dFZ Tol
G g9 AR dodF Aoz A4dd. 53 & HE HREo
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Table 2. Growths (fresh weight) of the five commercial orchid plants® on the oat meal agar’
with and without the inoculations of the Rhizoctonia repens.

Kinds of Commercial  Growth Months Growth (gm) Growth rate  Observation of
orchid plants on Oat meal agar of fresh weight® (per month)? peletons in root ®

Cymbidium hybrid TOYO

Inoculated (A) 4 0.22 0.117 +++

Inoculated (B) 4 0.22 0.149 +++

Control (B) 4 0.10 0.066 -

Cymbidium hybrid ONOMORON

Inoculated (C) 4 0.84 0.262 +++

Control 4 0.32 0.101 -

Bletiela striata (A}&)

Inoculated (C) 2 0.31 0.246 ++ +

Control (C) 2 0.01 0.012 -

Phalaenopsis unnamed (E£3 &)

Inoculated (C) 4 1.85 0.399 ++ +

Control (C) 4 0.90 0.183 -

Neofinetia falcata (F&)

Inoculated (C) 4 - 0.62 0.140 ++ +

Control (C) 4 0.30 0.110 -
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®The five commercial orchid plants obtained from the tissue culture (Laboratory of
Dr. Paek's laboratory). The growths of this plants were conducted on the big
tissue culture bottle containing 1-2 % oat meal agar and under the condtions of
artificial light commonly used in plant Lab.

®The oat meal sold for foodstuffs was mixed up with 10 g of agar per liter . the
solutions containing the 5 (A), 10 (B), and 17 (C) gm of oat meal per liter
filtered with the gauze were employed for this works

‘The weight different (gm per plants) were averaged from 15 plants

IThe growth rate (per month) were measured by growth (gm) of fresh weight divided
by the months of cultivation.

*The peletons in the root cells observed under 8X16, and 8X32 microscopes and the

detail of Fig.2.



Zol] AFsld, & AE Ao EFE FE ALE AZHG, dAH
d FANME GFZ9] Hdo] Y& Ao WUHTL BRI AX
oA daZe Y4 vmF FAL vhe AR E}% A+ A
(Warcup, 1985; Currah, 1987; Currah %, 1989; Peterson® Currah,
1990)k= Atelzt ARy, AMES F79 A3AAE AFF 2R F
Qgoz AZEAd.

<Ad 3> d AYA EFeo] 2AWGE £a3 F3e] G vH
t 333 3 A4 pERY

ZAWF 294 FIEE AYA FE LT 8F Y HMigE 4
A ok 16709 £ ARZF 4 AR YF EE 2AE Ade
® 29 2 A3E EY FYUENA 30cmZ 7HE FEIAAL, FA ]
U vt E S - 21~23cmE EZFEATH ol AL HE2AT A
T % gEFdME vxd FFoldtt. 2y FIAEFE Y AFY
ojuf AuF wE, RYENA 47482 B wFE v FEEHA
on YA FAAME 42712 Ho|ETolEY FolE R FEH 4
ARE AR 3.

HH9&S BE vIETL 31%E MY BRI AAA Foly Ao
9%t 4%= Hsith. HEAY IAMEL FRAECAM 40%, TE oA
20% dom awte] WiFENME 100% HEES HEHHH

ey e A4F AxE EA wGEE AT A AEee
ofzke] ztolzh gl eH HAFAFE 2T AU AR &F 2
FHEANA F3aAx, THY PHAEE 137 B2 EFA e J
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Table 2. The growth of Cymbidium goeringii on the various culture media for sixteen
months under the condtions of green house.

Shoot Growth

* Media Leaf length Number of Leaf area  Number of Number of Death rate  Survival
(cm) leaves (cm?) bulbs old bulbs of leaves(%) rate (%)
Pumice 21 4.7 19.6 4.7 1.8 4 100
Sphagnum moss 28 5.8 21.8 3. 0.5 19 80
Pine barks 29 5.7 25.3 4.8 2.0 - 100
Silt soils 23 4.3 19.2 3.7 0.3 31 60
Leaf mold soil 30 5.8 23.0 4.7 1.2 15 100
Habitat soils 25 5.5 20.8 4.2 1.6 9 100
Vermicultae(1) 28 5.5 23.4 3.3 1.2 20 100
+ Perlite(2)
Peat moss(1) 24 4.5 21.8 3.3 0 20 100
+ Perlite(2)
Root Growth Plants
Media Number of Root length  Root Fresh Dry Orchid
roots (em) weight(g) weight (g) weight(g) mycorrhizae”

Pumice 19.5 20.9 10.2 18.0 4.6 +
Spagnum Moss 13.5 16.6 8.7 19.6 5.7 -
Pine barks 27.2 24.7 19.1 36.6 8.4 + 4+t
Silt soils 13.0 16.2 9.9 19.2 4.9 -
Leaf mold soil 20.0 17.7 15.5 30.4 6.3 +
Habitat soil 24.3 21.1 14.4 30.6 7.0 ++ +
Vermicultae(1) 17.0 22.7 7.0 14.3 3.8 -
+ Perlite(2)
Peat moss(1) 6.8 10.0 8.0 20.1 5.5 -

+ Perlite(2)
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ZThe observations of the root cells: - not infected with any fungi in the roots, +
few cells having a peleton observed in the root cells, and + + + much cells having

a peleton observed in the root cells of plants after 16 months cultivations.



JEmAs YetolE EEEANA 6842 S BFAAY ol 3
g wele 43 ARANE A Aol WA $a] FAE u
W AU 43, 444 & 2 $UEA FESRD S, ohAE, o
ngetolest HUole EFEAAL 10g oot B A2
o AAFH A2F BT 4o FEAY 2UF w2, A4 F 2
PAEAN FEHYT ANl vhAE, muFetolEs) HYeholE
EEAAE BRSAT. ¥ 167019 ¥ Relol U@ FAARE
ZAb 2 A% avbPubast 34F FlAE ALY Be WFIo
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Table 3. Mineral analyses of the shoot and root parts of Cymbidium goeringii cutlivated
on various culture media for 16 months under the condtions of green houses

Minerals (%) of shoot (S) and root (R) parts per plant Plant
Media N P K Ca Mg dry weight (g)
Shoot Root Shoot Root Shoot Root Shoot Root Shoot Root Shoot  Root

Pumice 1.57 0.57 027 0.15 194 169 1.10 057 0.32 0.47 1.99 2.61
Sphagnum moss 0.64 0.26 049 050 2.15 297 143 091 0.26 0.40 3.17 2.53
Pine barks 1.05 0.13 033 0.24 146 169 098 0.88 0.17 0.44 4.02 4.38
Silt soils 0.68 0.38 0.40 0.26 2.71 251 048 0.12 0.38 0.78 2.37 2.53
Leaf mold soil 1.25 0.73 0.37 0.34 134 108 071 068 0.20 048 3.09 3.21
Habitat soils 0.79 140 0.31 0.18 103 079 0.73 066 0.13 0.46 3.7 3.29
Vermicultae(1) 1.01 0.93 0.37 020 1.67 202 083 094 0.26 1.10 1.94 1.86
+ Perlite(2)
Peat moss{1) 1.13 140 0.55 0.55 1.54 2.14 0.76 0.36 0.28 0.64 3.28 2.19
+ Perlite(2)

Minerals (mg) accumulated in the plant shoot and root parts per plant® Shoot/Root
Pumice 31.2 14.9 5.4 3.9 38.6 44.1 21.9 14.9 6.4 12.3 0.76
Sphagnum moss 8.5 11.4 6.5 21.9 284 130.1 18,9 39.9 3.4 17.5 1.25
Pine barks 42.2 57 13.3 10.5 58.7 74.0 394 38.5 6.8 19.3 0.92
Silt soil 16.1 9.1 9.5 6.6 64.2 63.5 114 3.0 9.0 19.7 0.94
Leaf mold soil 38.6 23.4 114 109 414 34.7 21.9 21.8 6.2 15.4 0.96
habitat soils 28.2 46.1 11.5 59 38.2 26.0 27.1 21.7 48 15.1 1.13
Vermicultae(l) 19.6 17.3 7.2 3.7 324 37.6 16.1 17.5 5.0 20.5 1.04
+ Perlite(2)
Peat moss(1) 37.4 30.7 18.2 12.1 51.0 46.9 25.2 7.9 9.3 14.0 1.50

+ Perlite(2)

®The minerals (mg) accumulated in the plants were calculated by the above data multiplied
by the the dry weight of plant parts measured.
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Table 4. The growth of Cymbidum kanran on the different culture media for sixteen
months under the condtions of green house.
Shoot growth

Media Leaf length Number of Leaf area Number of Death rate Survival
(cm) leaves (cm?) bulbs of leaves(%) rate (%)

The soils collected from the Korean native orchid inhabiting soils in Seo-San. Chung-Nam.
Soil 18.3a* 3.0 15.4a 3.1a 0 100
Sterilized 13.1b 3.3 11.1¢c 1.64d 0 82
Leaf mold soil 18.6a 3.0 15.5a 2.4abod 4 96
Sterilized 15.4ab 2.9 12.0bc 2.5abod 5 95

The soils collected from the Korean native orchid inhabiting soils in An-Myeon Island, Chung-Nam.
Soil 18.9a 2.9 16.4a 3.1a 7 94
Sterilized 16.2a 2.9 14.2ab 2.0cd 14 66
Leaf mold soil 18.4a 3.0 15.7a 2.9ab 0 100
Sterilized 18.5a 2.9 14.8a 2.1bcd 0 100

Root growth Plants
Media Length Root Fresh weight Dry weight Shoot . 8
Number "0y weight () () B /Root yeorrhizae
The soils collected from the Korean native orchid inhabiting soils in Seo-San. Chung-Nam.
Soil 6.7ab 15.1abc 0.7c 2.7bc 0.9ab 2.9 + + +
Sterilized 4.7b 8.5d 0.6¢ 1.7¢ 0.5b 1.8 -
Leaf moild soil 7.2ab 16.0a 1.3abc 2.7be 0.8ab 1.1 +++
Sterilized 5.5ab 11.9bcd 2.4a 5.7a 0.6b 1.4 -

The soils collected from the Korean native orchid inhabiting soils in An-Myeon Island. Chung-Nam.
Soil 8.4a 12.7abc 1.3abc 4.6ab 1.0ab 2.6 ++ +
Sterilized 5.0ab 11.5bced 1.0bc 3.4abc 1.0ab 2.4 -

Leaf mold soil 8.6a 15.5ab 1.5abc 4 3ab 0.9ab 1.9 +++
Sterilized 6.0ab 11.3cd 2.2ab 5.0ab 1.2a 1.3 -




®The observations of the root cells: - not infected with any fungi in the roots, +
few cells having a peleton observed in the root cells, and ++ + much cells having
a peleton observed in the root cells of this plants after 16 months’s cultivations

Means within a column followed by the same letter are not significuntly different
at P<0.05 using Duncan multiple range test.
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Table 5. Mineneral content of Cymbidium kanran cultured on the nonsterilized

and/or sterilized orchid habitat soil and leaf mold soil after 16 months

culture.
Minerals (%) of the plant shoot and root parts per plant Plant dry
Media N P K Ca Mg weight (g)
Shoot Root Shoot Root Shoot Root Shoot Root Shoot Root Shoot Root
Soil 0.51 1.99 037 0.42 0.96 095 087 030 0.25 0.54 0.67 0.23
Sterilized 0.75 '0.23 0.39 034 0.90 084 0.68 0.07 0.21 0.45 0.32 0.18
Leaf mold soil 0.74 0.87 0.37 039 0.70 0.78 0.70 0.3 0.15 1.00 0.41 0.39
Sterilized 0.98 0.31 0.36 0.38 1.05 080 0.91 0.22 0.26 0.91 0.35 0.25
Minerals, (mg) accumulated in the parts of shoots and roots® %}{1222
Soil 3.43 458 248 097 643 2,19 583 069 168 1.24 2.9
Sterilized 240 041 1.25 0.61 2.88 1.52 2.18 0.13 0.67 0.81 1.8
Leaf mold soil 3.03 3.39 152 152 287 304 287 207 062 3.90 1.1
Sterilized 3.43 0.78 126 0.95 3.68 200 3.19 0.55 0.91 2728 1.4

®The minerals (mg) accumulated in the plants were calculated by the above data
muultiplied by the the dry weight of plant parts measured.



Table 6. Microscopic observations of the roots of the three different orchid plants
grown in the the four different soils collected from the Korea native orchid inhabiting

areas.
. Cultivation weeks after the orchid plants planted in the four different soils®
Soils 8 12 16 28
A° B’ B A B A B
Kang-Jin in Jeon-Nam
Cymbidium goeringii® - - v ++ v DP v
Neofinetia falcata - - v ++, DP v DP -
Cymbidium kanran - - v ++ + ++ ++. DP
Ko-Chang in Jeon-Puk
Cymbidium goeringii - - - ++, DP - DP +
Neofinetia falcata - - v + + v DP -
Cymbidium kanran - - - + - +. DP -
Nam-Won in Jeon-Puk
Cymbidium goeringii - - - ++ - ++. DP -
Neofinetia falcata - - - + + - ++, DP -
Cymbidium kanran - - - - - - -
Seo-San in Chung-Nam
Cymbidium goeringii - + + ++ + + +. DP + DP
Neofinetia falcata v - - + + - +, DP -
Cymbidium kanran - - - + - - -
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“The observations of the root cells: - not infected with any fungi in the roots, + few
cells having a peleton observed in the root cells, + + much cells having a peleton
observed in the root cells, ¥ fungal infections observed but not the cells having
a peletons in the roots, and DP the cells having the digestive peletons observed
in the roots.

®The soils (A) and (B) indicated the treatment of soil sterilized at 126 C for a hour
after packing 1 Kg of the soils by the heavy plastics.
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Fig. 1. The various peletons in the roots of Cymbidium kanran
(A: x800) and C. goeringii (B: X 800) : thin hyphae
(A) and thick hyphae (B).
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Table 1. Physico-chemical properties of Cymbidium goeringii habitat

soil.
Habitat pH OM P205 Ex. Cations (cmol"//kg) CEC EC
an (15) (%) (mg/kg) K Ca Mg (cmol"/kg) (ds/m)
Buan, Cheonbuk 5.2 2.8 59 0.52 2.3 09 9.0 0.35

EGY Adxe 52 #71E ¥FL 28%, Yol Nué§FS
90mol/kge 2 Uit EFHG HnH {7 8o FH3 o35 54
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on 3 @5Q Ffde 261%2 F/HstAY & Eve Afde
283%9 Fr&€ UHehly vlarztee EFEHIYE A$ole BI%2
Aot TA HAF FHE 5ol 1,109%2 AEF 114 o
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Table 2. Water capacity and drying percent after watering as
afftected by potting media.

Pot Dry Moisture Moisture ~ Drying percent after
. Media wt.  content absorbing watering (days)
size @ (@ % 1 5 10 15 20
Pumice 584 772 132 6 15 20 28 37
Pumice(1):Bark(l) 372 767 206 6 16 23 32 45
Bark 213 555 261 6 15 22 31 45
12X18 Sphagnum moss 34 377 1,108 10 37 59 78 O8
em . Leaf mold 408 771 189 4 10 2% 38 51
Habitat soil 280 493 176 8 20 27 40 55
Carbonized rice hull 202 571 283 1220 27 42 57
Carbonized rice hulll 230 578 251 7 20 27 42 57
Fine bark(l)
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Table 3. Stomatal conductance and transpirtion rate of temperate
Cymbidium leaves as affected by the days after watering
planted in the mixture of pumice (1) and bark (1).

. Days after Stomatal conductance Transpiration rate
Species

watering (cms™) (zgem's™)
Directly after 1.5532 9.0095
Cym. goeringii 2 0.8899 4.4052
4 0.1473 1.0326
Cym. kanran 'Jeju’ X Directly after 1.5297 45410
Cym. kanran 'Dosakwan’ 2 0.8653 2.2758
Y 4 0.5776 0.4810
Directly after 1.8895 8.5208
Cym. niveo-marginatum 2 0.2241 4.0615
4 0.1779 1.3093
Directly after 2.0377 7.2458
Cym. gyokuchin 2 0.4444 4.5619
4 0.2178 25712
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Table 4. Effect of several kinds of potting media on the growth of
Cymbidium goeringii after 8 month culture.

' Pl.ant No. No. No. Root Fresh Root Death
Media height new length rate

(cm) leaves ot TOOLS oy wt.(g) wt.(g) (%)
Pumice 23bc® 37¢ 27c 116ab 197a 14.1ab 7.7c 0
Pumice(1):Bark(l) 24ab 4.0abc 2.8bc 114ab 223a 14.8ab 88bc
Bark 26a 4.1ab 3.2abc 11.3ab 205a 17.7a 9.6ab
Sphagnum moss 20c 39bc 28bc 9.0b 149b 116b 71.7c
Leaf mold 25ab 4.2ab 3.1labc 1l.lab 13.1b 14.3ab 8.4bc

Habitat soil 25ab  4.0abc 32abc 119a 153b 159ab 9.2b
Carbonized rice hull 26a 4.0abc 33ab 11.7a 157b 181la 105z
Carbonized rice hull: 25ab 4.3a 34a 102ab 16.1b 184a 10.5a

Fine bark(l)

B bW 0O

“Within cqlumns, figureé followed by the same letter are not
significantly different at the 5% level by Duncan’s .multiple range test.
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Fig. 1. Shoot and root growth of Cym. goeringii as affected by
several kinds of potting media after 8-month culture.
From left to right : Carbonized rice hull(1)+Bark(l),
Carbonized rice hull, Habitat soil, Pumice, Bark, Leaf mold,
Sphagnum moss, Pumice(1)+Bark(1)
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Fig. 2. Shoot and root growth of Cym. kanran 'Jeju’ X Cym. kanran
'Dosakwan’ as affected by several kinds of pofting media
after 8-month culture.

From left to right : Pumice, Pumice(1)+Bark(l), Carbonized
rice hull, Carbonized rice hull(1)+Bark(l), Bark, Leaf mold,
Sphagnum moss, Habitat soil.
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Table 5. Effect of several kind$ of potting media on the growth of
Cym. kanran 'Jeju’ X Cym. kanran 'Dosakwan’ after 8
month culture.

. Pl.ant No. No. No. Root Fresh Root
Media height new length rate
leaves roots

(cm) shoots {(cm) wt.(g) wt.(g) (%)

Pumice 20bc® 27a 24bc  69bc 17.1b 93bc 4.6d 38
Pumice(1):Bark(l)  20bc 29a 30a 76abc 196ab 11.9b 6.1bc 13
Bark 24a 31la 27abc 90a 183ab 153a 8b5a 4
Sphagnum moss 22ab 3la 29ab 83ab 203a 168a 9.0a 8
Leaf mold 22ab 3.la 27abc 7.8abc 10.6¢c 10.3bc 5.0cd 4
Habitat soil 20bc 2.5a 29a 64bc  11.3¢c 90c 45d 5

Carbonized rice hull 18¢c 28a 26abc 65bc 171b 123b 6.3b 17
Carbonized rice hull:  19bc 2.7a 2.2c 65bc  10.2c 8.4c 4.2d 13
Fine bark(1)

ZWithin columns, figures followed by the same letter are not
significantly different at the 5% level by Duncan’s multiple range test.
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Table 6. Effect of several kinds of potting media on the growth of
Cymbidium goeringii after 8 month culture.

Plant No No. No. Root Fresh Root Death

Media height " new length rate
leaves roots

{cm) shoots (cm) wt.(g) wt.(g) (%)

Pumice 16bc”®  22a 30c 75ab 131bc 65c 4.0de 17
Pumice(1):Bark(l) 18bc 25a 38ab 76ab 153a 839b 5.2bc
Bark 20ab  2.4a 42a 78ab 150ab 11.0a 6.la
Sphagnum moss 20ab 22a 33bc 85a 11.1d 93ab 5.8ab
Leaf mold 22a 22a 31bc 6.1b 8.3e 6.3¢c 3.2e

Habitat soil 20ab 22a 38ab 84a 9be 82bc 4.4cd
Carbonized rice hull 16bc 24a 39ab 6.0b 150ab 94ab 59ab 1
Carbonized rice hull:  20ab 24a 36bc 6.7ab 115cd 87b 50bc

Fine bark(1)

W~ oC O

“Within columns, figures followed by the same letter are not
significantly different at the 5% level by Duncan’s multiple range
test.
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Fig. 3. Shoot and root growth of Cym neveo-marginatum aé
affected by several kinds of potting media after 8-month
culture.

From left to right : Leaf mold, Sphagnum moss, Habitat soil,
Bark, Carbonized rice hull, Pumice, Carbonized rice
hull(1)+Bark(1), Pumice(1)+Bark(1)
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Table 7. Effect of several kinds of potting media on the growth of
Cym. gokuchin after 8 month culture.

Plant No No. No Root Fresh Root Death

Media height ' new " length rate
leaves roots

(cm) shoots (cm) wt.(g) wt.(g) (%)

Pumice 41a® 33ab 39a 115ab 20.7b 504b 27.4e 0
Pumice(1):Bark(l) 39a 3.1ab 3.3a 89b 255a 502b 28.4e 6
Bark 4l1a 34ab 44a 1l.1ab 199b 56.2ab 36.7ab 6
Sphagnum moss 40a 3.0b 39a 108ab 246a 51.3b 29.1de 12
Leaf mold 44a 3.5a 34a 101b 187b 516b 30.5de 6
Habitat soil 44a 3.5a 41a 135a 21.1b 63.1la 38.6a 0
Carbonized rice hull  4la 3.ba 3.4a 95b 21.4b 5b6.0ab 34.6bc 6
Carbonized rice hull:  43a 3.1b 34a 89b 21.1b 54.1ab 32.2cd 6

Fine bark(1)

ZWithin columns, figures followed by the same letter are not
significantly different at the 5% level by Duncan’s multiple range
test.

28y 248 29 A4 Fol 13542 7 BT Fentast
2Y AA+utaE E88 HAAE o Zastgon] a8 Yo
e Ao Wad £5¢ Yehid Zeyd 242 B8 343 nag
E8% AMNAN B5mz RelFE Hou 2 AFsE Pl
el NS B AAo] wa Fe Rt 2A APsE Beg B2Y
F AATHIH 4). HeA AR S A4 Ay 44 54
oA A4 & A AAEAE Ay YA ol FzaAYen F
= Q% suv A4 us) Aol 453 HWYS & & AN
o BABY A9E BW 44 §5Fe) 2~44% FY L 9 FA £
PgozM 229% olstz FEFol gastd Aze Hsr wHY £
Avtn sl wekA Aol BT 29 4F WL ANAE &
Fge] 70~90%7t H4 +¥ 2ol she}(Zhang et al, 1994) B7
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Fig. 4. Shoot and root growth of Cym. gokuchin as affected by
several kinds of potting media after 8-month culture.
From left to night : Habitat soil, Bark, Sphagnum moss,
Pumice(1)+Bark(1), Pumice, Carbonized rice hull, Carbonized
rice hull(1)+Bark(1), Leaf mold,
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A & AAZ ol &3S o A vl ¥vny 2 FEE UE
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th ¥ FIE FF3 AFFE ABAIIVAE oL ol gRe
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Table 8. Mineral composition of the leaves from temperate
Cymbidiums as affected by potting media after 8 months

culture.
. . Mineral composition (%)

Species Media N P K Ca Mg
Pumice 0.23 0.37 1.89 0.63 0.27
Pumice(1):Bark(1) 097 0.46 147 0.76 0.28
Bark 0.99 0.45 1.96 0.86 0.31
Cym Sphagnum moss 1.38 0.69 1.82 0.75 0.40
goeringii Legf molq 1.35 0.37 1.90 0.84 0.23
Habitat soil 1.46 0.38 1.79 0.81 0.21
Carbonized rice hull  1.07 0.68 1.89 0.39 0.18
Carbonized rice 0.85 0.58 2.00 0.66 0.25

hull: Fine bark(1)
Pumice 0.82 0.40 2.05 0.50 0.23
Cym. Pumice(1):Bark(1) 1.35 0.38 203 0.70 0.16
kanran Bark 0.79 043 1.98 0.71 0.14
'Jeju’ Sphagnum moss 0.88 0.84 2.01 0.57 0.26
X Leaf mold 1.35 0.70 2.00 1.01 0.34
Cym. Habitat soil 1.03 0.46 2.09 0.76 0.41
kanran  Carbonized rice hull 1.04 0.82 2.28 0.39 0.15
'"Dosakwan’ Carbonized rice 1.62 0.78 2.37 0.59 0.24

hull: Fine bark(1)
Pumice 0.72 0.34 1.60 0.43 0.20
Pumice(1):Bark(1) 1.22 0.39 1.88 0.74 0.28
Bark 0.85 0.33 1.96 1.12 0.21
Cym. Sphagnum moss 0.95 0.70 2.06 0.73 0.39
neveo- Leaf mold 1.38 0.58 2.07 1.44 054
marginatum Habitat soil 1.17 0.56 1.78 052 0.29
Carbonized rice hull  0.79 0.88 2.38 0.50 0.18
Carbonized rice 0.98 0.72 2.33 0.61 0.23

hull: Fine bark(1)
Pumice - 0.44 0.27 1.84 0.69 0.29
Pumice(1):Bark(l) 0.79 0.42 2.32 0.73 0.20
Bark 0.75 0.46 2.08 0.99 0.19
Cym. Sphagnum moss 0.85 0.59 1.97 0.76 0.19
gokuchin Leaf mold 1.22 0.46 2.15 1.04 0.19
Habitat. soil 0.96 0.30 1.89 0.89 0.15
Carbonized rice hul  0.65 0.52 2.40 1.74 0.14
Carbonized rice 0.81 0.38 2.17 0.93 0.15

hull: Fine bark(1)
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Table 9. Mineral composition of the roots from temperate
Cymbidiums as affected by potting media after 8 months

culture.
Spec Medi Mineral composition (%)
pectes 2 N P K Ca Mg
Pumice 0.41 0.25 183 0.27 0.25
Pumice(1):Bark(1) 0.82 0.48 1.47 0.35 0.29
Bark 0.99 0.45 209 0.65 0.35
Cym Sphagnum moss 0.93 123 1.87 0.28 0.24
goeringii Leaf molq 1.84 0.44 1.80 1.02 0.48
Habitat soil 2.06 0.39 212 0.57 0.44
Carbonized rice hull 1.07 1.28 242 0.49 0.23
Carbonized rice 0.68 1.22 2.39 0.64 0.40
hull: Fine bark(1)
Pumice 0.50 0.49 1.80 0.13 0.22
Cym. Pumice(1):Bark(1) 0.72 0.70 2.25 0.43 0.36
kanran Bark 0.63 041 2.14 0.36 0.24
"Jeju’ Sphagnum moss 1.08 1.80 2.30 0.40 0.84
X Leaf mold 2.01 1.10 1.93 0.49 051
Cym. Habitat soil 2.27 0.70 167 0.30 047
kanran  Carbonized rice hull 0.79 265 2.32 0.27 0.25
'Dosakwan’ Carbonized rice 1.42 2.25 2.34 0.32 0.38
hull: Fine bark(1)
Pumice 057 0.40 2.17 0.58 0.38
Pumice(1):Bark(1) 0.65 0.50 2.20 0.85 0.30
Bark 0.87 0.74 2.15 0.93 0.29
Cym. Sphagnum moss 0.75 0.80 2.28 0.43 0.66
neveo- Leaf mold 1.28 0.85 2.08 1.22 0.72
marginatum  Habitat soil 1.46 0.78 1.88 0.48 0.44
Carbonized rice hull  0.59 1.59 2.44 0.44 0.31
Carbonized rice 0.62 181 2.34 0.45 0.28
hull: Fine bark(1l)
Pumice 043 041 181 0.64 0.44
Pumice(1):Bark(1) 0.44 042 2.32 0.73 0.40
Bark 0.95 1.22 243 0.81 0.48
Cym. Sphagnum moss 0.53 1.18 2.31 0.54 0.96
gokuchin Leaf mold 1.18 0.81 241 259 0.69
Habitat soil 152 054 2.08 0.86 0.85
Carbonized rice hull  0.70 143 211 0.95 0.39
Carbonized rice 091 148 250 0.81 0.48

hull: Fine bark(1)
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Table 1. Effect of kinds of fertilizer on the growth of four temperate
Cymbidium after 8 months in culture.

. Pl:an ' No. No. no. Root Fresh Root Death

Species N-P-K h(ecx rgni;t leaves bulbs roots l??it)h wt(g) wtlg) rate(%s)
5-4-6 192° 33a 24a 83a 168 80a 4lb 0
5-10- 5 19a 35a 27a 78a 196a 98z b53a 0
6-40- 6 182 34a 28a 82a 161la 84a 4.0b 0
Om g la12 20a 37a 292 87a 1942 90a 43ab 0
LOCTUEY  10-4-6 192 3la 252 69 192a 85a 42ab 0
20-10~-10 202 32a 28z 83a 1932 95a 49ab 0
30-10-10 202 3la 282 83a 180a 82a 40b 4
cm 5-4-6 17ab 27a 24a 63ab 196abc 82bc 4.2b 4
Kanran 5-10- 5 19a 323 24a 69ab 235a 118a 55a 4
e, 6-40- 6 19a 29a 23a 7la 159 91bc 4.1b 4
xj?yl;’ 8-14-12 17ab 272 21a 64ab 164c 8lc 42b 21
kanran 10- 4- 6 18ab 27a 2ba 65ab 20.5ab 102ab 5.la 4
, ,  20-10-10 16b 293 222 47b 158bc 92bc 5.0a 17
Dosakwan 30-10-10 18ab 30a 22a 67ab 17.7bc 91bc 5la 8
5-4-6 17ab 21la 25a 58ab 163a 7.lab 35abc 0
5-10- 5 188 24a 26a 65a 1552 73a 40z 4
Cym 6-40- 6 18ab 22a 29a 55ab 139a 64ab 26d 0
neveo- 8-14-12 " 17ab 24a 26a 58ab 144a 72ab 39ab 4
marginatum 10— 4- 6 18 21la 25a 51b 158a 68ab 3dabc 4
20-10-10  16ab 23a 26a 51b 140a 55b 29cd 4
30-10-10 16ab 24a 26a 64a 133a 6.6ab 3.1bcd 8
5-4- 6 39a 28a 3l1a 72ab 249a 349a 213ab 0
5-10- 5 39a 29a 33a 86a 239a 404a 233a 0
cym 6-40- 6 3ba 28a 32a 63ab 234a 326ab 19.9b 0
. 8-14-12 39a 24a 28a 58> 138 240b 120d 8

gokuchin : A :

10- 4- 6 39a 29a 27a 90a 253a 3672 236a 0
20-10-10 38a 26a 33a 68ab 21.4a 280ab 15.0c 0
30-10-10 40a 26a 33a 83a 24la 3922 242a 8

“Mean separation within columns by Dancan’s multiple range test at p=0.05
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Fig. 1. Effect of NPK ratio on the growth of shoot and root-of Cym
goeringii after 8 months in culture.
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Fig. 2. Effect of NPK ratio on the growth of shoot and root of Cym.
kanran 'Jeju’ X Cym. kanran 'Dosakwan’ after 8 months in
culture.
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Fig. 3. Effect of NPK ratio on the growth of shoot and root of Cym.
neveo-marginatum after 8 months in culture.
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Fig. 4. Effect of NPK ratio on the growth of shoot and root of Cym
gokuchin after 8 months in culture. ‘
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NI A& B NPK Hl &0 @Al 3ol A 3FE B
3 Aay Ak, Zg vls) #dFo] uig Wol FdT A
Folls & 4L 3lx Rt Aoz AAHAY. ey BAZY] 7
4 02 mmol¥ AFToAME 4o AFE, 1 mmoldXe FFAH =
F48E FMANA BFFH JRskE EIAUHD & (Pan et al, 1997)
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A detsted ol B AE2Et WiAol Zd 33 HE9 452
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-130-



Table 2. Mineral content of leaves from four temperate cymdidium
as affected by kinds of fertilizer after 9 months in culture.

Mineral composition (%)

i N-P-K
Species N p K Ca Mg
5 4-6 095 033 276 181 0.32
5-10- 5 057 0.40 263 172 0.22
- 6-40- 6 067 0.46 199 123 025
.
81412 135 035 1.92 125 0.22
goeringii
10- 4-6 135 041 1.88 1.24 0.28
20-10-10 137 0.36 1.86 1.14 0.24
30-10-10 189 046 275 166 0.33
5-4-6 089 0.39 278 161 0.20
510-5 04 0, 2.24 1. 1
Com ke 0 i 34 33 0.15
et 6-40- 6 048 042 201 1.00 0.13
W 8-14-12 084 043 2,68 157 018
Cym. kanran
10- 4- 6 031 035 191 1.05 0.15
'Dosakwan’
20-10-10 042 0.38 1.99 1.02 0.14
30-10-10 144 0.41 2,94 150 022
5 4-6 057 050 263 2.42 0.25
5-10- 5 047 0.35 2.43 2.15 0.37
. _ 640-6 021 047 245 254 0.37
O MEVEOT g 412 087 041 263 177 032
marginatum )
10- 4- 6 052 053 2.12 2.17 0.44
20-10-10 042 043 272 1.74 021
30-10-10 055 042 2.38 2.35 0.32
5-4-6 085 0.48 192 195 0.22
510-5 036 0.27 181 125 017
6-40- 6 031 0.42 2,02 154 023
Cym.
i 8-14-12 087 0.29 1.84 134 017
n
gokuc 10- 4- 6 079 0.32 2,02 1.38 0.21
20-10-10 037 0.34 191 129 0.29

30-10-10 0.87 0.36 1.86 097 0.11
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< #FHA FH.
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238 oA FFFol FRHE 3).

Zeo] FFS Aol Relor @A Fristd Aol F
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A Bag HEHTgE A% AolE YERWTH
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Table 3. Mineral content of roots from four temperate cymdidium as
affected by kinds of fertilizer after 9 months in culture.

Mineral composition (%)

Speci N-P-K
pecies N P K Ca Mg
5 4- 6 035 0.29 321 1.48 0.46
5-10-5 034 0.38 3.00 155 0.24
. 6-40- 6 0.44 0.38 332 155 0.37
m.
I g14-12 0,63 0.35 2.18 1.20 0.46
goeringit
10- 4- 6 093 025 193 113 0.29
20-10-10 0.74 0.37 2.07 1.10 0.31
30-10-10 1.04 031 - 210 105 0.53
5-4-6 062 031 168 085 0.15
5-10- 5 0.16 0,67 2.15 130 0.24
Cym. kanran
e 6-40- 6 047 0.97 325 1.46 0.33
e 8-14-12 0.36 0.79 3.30 148 0.46
Cym. kanran
T 10- 46 031 068 2.16 0.99 0.30
w
OSEWEN 20-10-10 036 0.73 2.09 091 029
30-10-10 101 0.76 357 155 0.50
5 4- 6 0,67 0.50 333 196 0.44
5-10- 5 0.17 057 342 2.04 053
. _ 6-40- 6 0.21 075 419 2.37 053
YL NEVeOT g 14-12 051 055 3.20 1.70 0.42
marginatum
10- 4- 6 0.21 057 312 163 0.23
20-10-10 0.31 063 341 165 0.39
30-10-10 065 0.42 322 185 0.48
5 4- 6 097 0.42 3.40 178 0.44
5-10- 5 021 0.39 2,01 124 0.43
6-40- 6 043 052 341 1.70 0.40
Cym.
- 8-14-12 065 0.58 3.14 161 0.27
gokuchin
10- 4- 6 0.35 0.41 2.11 152 053
20-10-10 0.50 0.37 192 1.06 0.56
30-10-10 0.82 0.40 2.49 1.60 0.25
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Fig. 1. Photosynthesis and respiration of tissue cultured one year old
Cymbidium 'Water King' as affected by temperature and
photosynthetic photon flux density.



F ZFFE0] olFolAE AL AHAAN nEZ=or WA ofF
oA E£FALIAE Aol7t A& ole AE AETAY FdE B
b2t ABER et FPA ZAEd o] & HA Rt g4 it
2 A% Jtx mFo] o] Fojx]7] ol Az H(Bidwell, 1983)

Odontiodad| X #d4%H 35 AAE A48 2745 2H(Esser,
1973) 2245 wet 3FEE FUtsly oA sFFLE o3
A FEe ARE B Aside B9 F77 Hedittn 3o
ZAME FRY AFE FIAI7] A8AE Aol AL EEE
25umolm s ol4og #AAZ "t givm AU §H F
AL Yxrt grijels 257t 35C ol AHW FIAHL o]FoxR &
3 ZFAER dojur] W& A AWM 2x9 A Ay
ge 2 AFS A&sts & 8<dolz AU

Dendrobium kingianum 134 f329 3343 33&& 29 19
29} 2}t FPAY BEE Lxo A FFE Bk 25T o] delA
T BE¢AE 2xo BAQlel Bl ol FoA A &Fti 10T 15T
FME BEAE W=7 Bemolms™ olAY W FFAdol =F
olFolF S #FE &+ UUh

TELL 2E Ao E 57t A5 o 93 vEs 3
FFol F7tshd, 3 Z2AAldle 227t 5C7ARA Fsgol wet d9A

SFFo] FUhe, FRAMACAE &7 25CTHA AsdidE

= ZIFFe & ¥gE YEhiA Edd. a8y 2571 30T o4
HY 38 &S 543 Friste d@4E& dehdo] AujA] 22 & 20T
olgtz FAAA F& Ao WEF A EFdHolzt ALHAUYG. o
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Fig. 2. Photosynthesis and respiration of tissue cultured one year old
Dendrobium kingianum as affected by temperature and
photosynthetic photon flux density.
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vt o 2 Den, kingianum< 15~25TC ¥ 9 olA, FE+& 5,000~20,0001x
A o] F3sittn L2lA U2 (Adams and Lawson, 1995) =
Auls7tANE ALH 258 10C BEE FAAZIR e Aol Ak
Hol7] W&o BAE n2EYG 23|78 Ao Aol HLHIA
o}

B AgoMe 4340 FIAE YEE 1254molm’’s” o F FA
ANA E F Q7] WEel Boh 58 F4AE B S ol &5t FAA
g0 "Xe FIFS A E et bz AAFHUAY. Y
Dendrobium ZFAAME Z¥A4 Z=27F CAM¥ S dYetle Fol 37
g & di7] T @A7t2E 1A= 27 T4 PEP carboxylased
gAo] 25~35C Hute 2318 5CoA =A UelF 22 M (Neals and
Hew, 1975) ¥ Ad#4 22 2748 ¢& F dddx 4A4H AT

Den. nobile A1Z9 #&Z< 'Permos Glory'& FAEZFLE 319
Ags) B Axes 29 3% 2o Den kingianumdte 98 #EAol
dold F Ut SE=HE st 2 Ro] EAHUH. ot FIE
Den. &° &3tojgtx Folu EFFo mat §AH S 2 a7t 3
e AL 9udd. %71 10CA 25CTE2 As8+E FF8&2
7t o™ 30T oM dA3F Hidte A4S UEHY. £F
FHAE =27t 255 FPAEEE S =2 AT AFS A
e ZS BFFE F7HA717] flx e 2B5ColA Bgas AxE
d4Z "9t it AAHAY. §H, GAHAA SFEES BE o
A A& 10~15CoANM = 3] ¥} 20~30T FHANM=
FHom 122 3BCAME TFEZE] FA3eA olFAHE &

|

)
i

;
El

©
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. 3. Photosynthesis and respiration of tissue cultured one year old
Dendrobium 'Dermos Glory’' as affected by temperature and
photosynthetic photon flux density.



Aok & 257} 30T ol HE 12pmolm’se A FFAL WX
MM F35Fol BEHYY 1 e E 3.

Dendrobiumdl A+ A3 dAld wet J3FJA H2e] wiZol dojg
X edl(Hew and Khoo, 1980) ol A% 7] dAdME C; &
€ YUt AsdAdAdEs CAM e 38 £ dLe =3,
2 Ay A2 Hol Den kingianume v E fEolu CAM 39, -
AF 2 Permos Glory's C3 9 34 &S vehiiddn 59
=4 Arditti (1992)= Den phalaenopsiss= CAM AL =LAEL
C: F2& AA &i7t2E 1A 3|

FtE ok vlUF ‘Spring Mount’' & ZAEZT o2 FYaE 9
Eo 257 BAEH 3FFEA v S 2AE B dFge 2
g 49 Zo. =Y dEzufdes 2 12~BpmomisTY @
FEAE Lol HE 20CHN FEYEol ERXT, 63~125molm s
o XA & FYAS Do 2/ 15~25TY S A
FFAEZFAN= 2 Aolg YEhiA Esdth 28y 2x7F 30C2 F7t
&d Ao FFPAel FAHT F ZTF FALo] Yol FAY F UNM
o 8 gAHY AFEASE LEQY 12zmolm s ME 25THE
ZTEAEl FASA dodFE ¢ F AR FEHEE Fol TAY
o] M¥PAHQA CAM &2 d#A Jed(Nuernbergk, 1963) TEFEL
od 9 dFE =1 2HE dAAE FaEH 2xVF FAEFE 3
Fex Fopinta sttt 2y Fel oM E 15~25C ¢ o 3§
Age 13X 5~15CME 242 23]8 Foldgn sl &A3
712 EF0 g sFol FEA tAE LEs} B 4

f

o

rir
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Fig. 4. Photosynthesis and respiration of tissue cultured one year old

Cattleya 'Spring Mount’' as affected by temperature and
photosynthetic photon flux density.



de a7l USE ¢ F AAH

T EAl2 Lipstick’e] 3$E 21 19 59 2o}

BREELE 259 Fxo met 4Fd zol7t AA=d FIFAEL
YE7} 125 molm sl E 10~15ColA H£d FFAHLL Mol
7V LX7F 25~30CE F718t9 A4l 2532 2 Aolglo] dAFE
S FAGALY BCAME BTl AF o|FoRA ¥ TFW T
QY. 28y 63umolm?s” BYAE YEXE =7 10T A
30CE F7tetuatxs AA FFAPLdE & Aol& etz &gk
25umolm sl E 571 20CY W Ho FHFAL Yz ol
227 BAY Fod FhdEe AIS BAv AFdASE dxd 12
pmolm?slHE 20TAH A o @Re 2o Fiado] ool 2
5T oldddAe TFAET UG FaEA2E $4xHd B4
flo] CAMZE 334 & 3ty d3olu &, Fxdo] daxe it
29] Fot nAFo] detzlictn daA 7] HEl(Or WR 1, 1988)
¥ Add yed ZAAgE kT vwdgd zojzt & F U
MetFe A FEIHPL o 13KIx&@F L P92 (Ota and Morioka,
1990) FRAAME 250 wet FFA Axo Ao|7t HIm FHA
o 88% F27E% U gty o2 CAM 489 3F$ sirtx
T ¥y H2QA 15TCAA &3] o Fojzgn 3ty (Kluge
and Ting, 1978) Y GAZ A7]dl FE iVt E AX Yo A H
02 AAHI dx Lol BAstAE ¥IEHE o0l FFE dojux
oe Aoz A4dd. uepx HrFFe C 2o 93 @it F
T9 o8& FAAY TJHIELY AN TYHI FAS YdEd

]
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Fig. 5. Photosynthesis and respiration of tissue cultured one year old
Phalaenopsis  'Lipstick’ as affected by temperature and
photosynthetic photon flux density.
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(Ichihashi, 1966) M¥S=7} &4 WHEHxd vl

v Z 484 UA &, FF vzl FIAA
AE 72N FE HH YFE /= +
Bats A¥o] "asign AgE.
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V.3 g

<438 1> 39 {124 CyMVS ORSVE 293 71go] AAurgo
N X 9F vlolyg A FHF YA vl X = Vidarabined &7

ORSVS CyMVE &, A gdd HF AAE A Avxoz 5%
& AT ORSV, 43 CyMV Zdoz A3 93 Hxrl oy
dsddRTgE E3A9A AFgAddel A

D vlolgx HF 25

A A@olv}t AAgo] FAIQlel Cymbidium mosaic virusBE.ThE
odontoglossum ringspot virus®] I &7} 4lslF o 5 ulolgjxo] E
& A do FH wet s A= Aozt ey ORSVY 7
F ¥z FELR AYE JAAMNINAY nAES FIHAAH.

LT FAAME B2 (Cymbidium gyokichin)o] EFF %ol n
3l wiolgjx Zgel W wES Yetdo] ORSV @5 CyMVe &
& A AS 100% nAMEARES dErddth A 3(Cymbidium
ensifolium)®] 3¢ Fdo|y} vlopA X FEFoll Hla] vlojeix HFol®
T8 733% ol AEEES Yeldo] AFgAel =i T#
(Cymbidium kanran)& ZTF 85.7%, ORSVY CyMV ZrEA] 40%, &
THEA 333%S] BEES, vl XFEFY FolEe d=T 93.9%
of dH3] ORSV Z9Al 20%, ORSVS} CyMVel 23 g AS
26.1%%2 AEEo] w¢ Wi
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a5y ddiA 4ulde  Golden Gate’} ' Sundust’9] A $ u}o
HE Aol AR F AR AFAL A3 FAAIY nAEYS
SA SR gkt

HETES Bd o 24 A4S A3 ZAAA dRF 6.3
of vla] 307 vigter EBFHAS ¥ opJE AAFE #HAdA.
7HEeloF " Castero'®] ¢ wielgix Zde AFAF7E @43 Ax
Axn At 943 4E e

de=z2v]g  FElEA2(Dendrobium phalaenopsis)  Pompadour’ il
CyMVE ZAAAES ZF ORSVET Z7|5 ¢ ARFdAdgdo] Hst
| Yelw ooy X uH g (Zygopetalium maedayi)dl vlolalx z+4d
< Az FAFodle L vXA Fou Az R AFE HA

8 sttt oo AFolA ol glo] wpolg s HFL Gl ]

)

3 TFBoNAM Ha AxrF AeHA dEeEttoen, Y& & A, YR
o BF A, Az Fart FIEAJS 53] CyMVEHE ORSV
o AFA A Fx=r} R

2) Vidarabine X gjo] ©]g ujolejx B84 3}

x4 vidarabine 2 &%E 2W ORSVY A$ 2 %ol §94
A4L € F J& UWF FEFoZ ELISAX AgAo] oy CyMV
T H2EE dol vF Ao ELISAXE ¥ + Aot vlolgix &
gA4ste] FEE FXT 100mg/L oldeleH, ojit Fx7t F71s}
Hete wpolela A EFdE A ggkon, Adge AAEE F7HA
ZAth
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3) FuUlA W FAoA wEFQ ¢ vlolg A HA

ZINFE] TR G 115E A93l9d ORSVSY CyMVE
Latex dAel o& xAls] £ Az 10u] A Aores FAMA ZF
ORSV 4 F4e] WALy CyMV S £33HA &3tk

£3) & AUt Afde dMujse BACl ORSV F4ol,
CyMVX 108 oA ZgF Aol Yelt)

9 AuE7he vholex e F A4 EA}

A7l 97%7} vrold s FAe A4 ANsn URed, ¥
B BF 20~30%7} vholel s FPo g Astel FEHE AANA 23
AKX vholgix P ANe FRFYA BAF Atkm A7l
£ A7 BRIReH, Aol HAHAE oY APRE FYH
Jx shslch

ki

<AFY 2> G A B dF 2 (orchid mycorrhizal fungi) ¥¢

A Aol dol Ae Fod EZolm, HAANN A=
vgol Erh $uee] 57 AAXAN AME FLH o FUNA
zAv sl A AUt e el FASE 7 Eelsa,
@ gAste] Anl4 BL ATt B BT T T 9
B A7t g FFE FASAL. FTFE oTE TAEY
e et Aol FE A7A GFUL, £3 GAY GIE 2
22 5 YA o Pelgol Ut WATIEL eI

3]
2]
-

|

aj
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SRR, R repens®} R. endophytica var. endophytica® 53 &}
At o9 TFE AFAAHN QLERES o|&5d TABAE =3
Aok, E£3, o 7HA] FESFH AFEY JFEA AAFT AA R F
IS 548U E o ¢l ZEd 4PTFY do] 2EF dz=79
dEig £& F7HES YEUAG oAz RE fuele A
HESM E£2€ R repens’t G344 Ed did] FATH] e G
<4 S #AUdAG

N
oL

<43 3> ¢ AAA EFo| =AuIF &I} FF9 YA v]A
= 9% ¢ AT BeF Y

A, GAME] g BYP §ES FAANA SEE A
g3kl U} BB AMsA S5 APl F4A 2 w2
2@ Aol b Egon, FIAMANE HPFY EFolA F
Ug AFL AU @ GARH BANE YR GRS
Y437 BANE Aoz gt B@Tel F4HE By 2R
A& o) ®A FAHel, ol AaMPol YAl EFHoz 7
g3ttt YA ol e BHE TAZSA B A4A EFL
At GFT YYD FT YHE DI, U@HY T4l U
gl 2 9L mATGE A% GF2Y AlHS detaAn. £
G2 YA GF2T Ul A5BANN 459 o) Bol4e B
3k 2AYel A8 AN EFNE HAE S B
e BAFOl H2¥ T Aolgolds g wPow, od UE F
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AFARFE M2 98 Aol

rir

Aoz F

e

S Ao

<AE 4> 8F9 HALEZ 4F 9 29 AudE9 P73 7
T &P vA= 97

4F o] 2diit AudeE FAAMERS 8F A AAd M ES
W Qe EAo e F&3 HxE, BFF FAd o #BE Y

A 73 FEx H FAE, ABAEE R FUIE FHES B4

ol

Al AAE FFEEL FHIE L109%E 7 %3 Ao 132%2
74 okt 23y #4209 & Az&E 29 sHZE B%E M
% AMo] 37%E M REdon HPE, AR F 2 Fu2
1~57%9] AZxE&& YEHT

o] F7o AR 7IFHEEY FAEE AFAF MY %1
AdF7t AREFE fgihde AEE JEdY £39 FAS BFREIASE
ZIZAEEE 155cm”, 248L 90lpgem sl oy BF 49FE
0.15cm™'s} 1.03zgem?s'E UEhAUT AF I X EALDG BFF A
NBAEES 2L #42F 153cms'F 454 gem s oY oy 4
dFo = 058cms 9 048 gemPs'E UElNO] A 0E Yo F
Zroll Zpoj7t QURT

ANLEE ASAEE BH do FH g zole oy I
wFEFE AY3tae iy B vl vz, BHE, (YA F E
FHNE F3F AFe BIY & AAT 2HY #F TFFAA

<)
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T FHAAA ZFol FIHAUG. 43 HEd 72 S #2 2
FE 2 ARA FE HAZ @ §EAA A9 FFo| FHIRLH,
VA FL FaoA AuPES o edu dFALFAAE L FF
o] 7b¢ it ZAEIFFH HEA A TAE M2 BEAHl AU

<AY 5> AL QA v &o] 4F 9 24 Huld 39 47
F718 &3 viA= 4

Az:akgele) ulgo] Aold FEstd odu 2 1Y wg 8%
4% Luidt Auld el Aulsge W deEus 4% 9ed ToE
dFe zAA

A& g EFo wat v AgwgdE ta Zolrt YUt
YA 0 2 NPK=5:105¢1 Hu] Al &FolA] 4R & x5pie] o]
Fzstdon AU B o] T ALTFoN JBY AAGL $
A% AL BAY + AATH Tl AAB AoA el ¢
F, NxFE v 2Fo A JFe ¥A dgon I IFTo
U 23t thh dge ol AMF 2 TZol= wgd Sl A
o QBEA Z3 A 30:1010 A TFoM A 2 %m n¥ua
2 NSRS o b Egich oFPLF B el AP e
NRTH Baol N o] ETh FA FTE de FF @AY
Aol Faol Eod odie] FAe 23L Adsne 28
ol A FFol Ekth et AEH Frjo]e A3} NPK ¥

gt

U

L2 W

%
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gl 2 o2 A4z A 2% Ade LAY F UM

<A¥ 6> 5%9 194 3 A& oA FEAS A= 2x7}
BFET 358 VA= 9F

z2wgste 1de] A3 5359 GAHNES o2 FIdat
& Uxe 2%t FAS 3FA vXE 9FS ZABIAG. Cym.
'Water King'dl UAA FFAL 25CoA FEARE X7t 25004
125 umolm™%s'2 Z7bat 1 30C ol oM E BUYASE AErt FALL
o] A8t 12g¢molm?sTY AFFAE Y=y dFHANE B
9 AR 2xt A58+ E F7M8A Y. Den kingianumol
A BEHL FEAEAET} 63~125pmolm sTol . & E7F 10~15T

W 335 3lgon oyt 257t A%3tH ¥ &o] X3 FUtst
= d3Ae 2490 a8y =293 Den 'Permos Glory’ oA 384
2 25CoA BFAE dx7t FHEF S Hdd 283, 30TAME
A3 Bastged 2B5umom s’ olate] BEAE WERAME FF
v BER5 At Cattleya 'Spring Mount’®] A$ AL 12~254
molm %s'e] ABFALE YEoXE 20ToA, 2ol49 FEoAE 1
5~25TC HHAA vx3 FFAE LS JeiRen 30T ol ddAs &
8] #asteq 3FFLo] FFFHAU

Phalaenopsis 'Lipstick’ |4 & Cattleya®t A3 232 el
oy 12pmolm?s™ AL FEE AYstue 0TAMNE FFA ol
o)A BTAMNE FFA& Yxol VA 25T BAHAY,
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