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ERBIBARMREENAE

FlH2 RRR? IWBAS ReE TERS

BE : 2REMETREAE 358 GBREEY FER T MBS (Ancectochilus
formosanus Hayata ) R EHESHUE ( Anoectochilus koshunensis Hayata ) 4 » BE={AH
OIR R - EITESEBABEE (Anoectochilus roxburghii Lindley ) EBESM ( Odontochilus
inabai Hayata ) BL @ #@/BM ( Odontochilus bisaccatus Hayata) » B (A for-
mosanus ) i F » MAF—RMHE ~ BEHA - AELARERDRETRRE - &8
2 600-1,000m HiF 7 SRR S E - FRGER PLAESHERERR L
- BHRERREER - KA - P8 H2MKERA : SRS i

Bh o

FlI R 55322 BEH43 | T primer #C1A : SCGCGGACGAT3' » TIHAREE 4 S & il
# > WEH| RAPD SHTAT{R:Z 14 8 DNA J Bych » 653bp B2t H0E2 365 K B » Hits
13 R EH S Bt B  AELUERIT FERE S8R - 11153 684bp BN EBRS
g » [T B 97 1bp 77 HA T HESARUE » 20T 9 L M S e AT AR -

IR R S RROE - HPUH LI 1 R R R 5.000me/ke B0EARE EIGL o
FE AR A BRI 2 S R - 5 SR + 90300 A AR R A i A A ]
ERERIEAR » IR RSELT « RS 7 R 14 R - MRS S i g
BHE - R ERSRE Y B EIRER SRR R RO B -

FREAD ¢ BARE - SREFRE - i  EHIETE S AN DNA - Btk o

B B

BOLRER » BES BRI & AR B » T ELSE AR A SRR B M R T 2 ~
RRAE ~ R B BRERANSE - I REHR HURIAZ 3 » B - KRS RSA R o S B
PR BT A B B - AR RE A RS R S

SHRLIBAL (Orchidaceae ) AR ( Anocctochilus Blume ) % 4.2 BN - S4CH/FIEH
BRI AW (Jewelorchid) » RBIRHEVIE T REBAT—B AR - T4 » FEBK - £ 0y
SRR E GHRARIRRL - JEGEIAL - FEBDEIRN T » WHEEA R CENE S22
WA R L ARSI LS SAESRELE - SRERIIEEY R R » 2EHS
LR - SRR - HIEERA ~ FIER - 2505 - MEBRERRII  SRESR®E, -

L SRR WIIE 195008

2 RAMEBRARE BT - MY LN B -

3. HB DR DA A -

4. KRR REFR R o
5. EMERERYBVARTERSEREE - 58E AHE B -
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SRR B 7 1 R BB PR B AT AR 25141518 o

AR EB.Z Y AN ~ ENE ~ EBAIHELIAR ~ 598 - MR E - g E % e (New
Caledoria ) % B —WIRH 4  [FAETERE 35 8 > £ RPUHE 500~2,000 m 7 BEiRFRAKEEHT
H B 0O e BEE L SHUES M ERE LR AR - Wrrhs LIRTE T ATTRET . - WEEERRE - K
> B ~ T A PRI L ~ YRUE - BEFERE B L8 o e T R L
Pl BRR - FEERHIRE S ~ K38 ~ BIWE S ~ Bl - EHE LB S LAR A ~ 10~ K
B~ B FBREREERE A ~ B ~ KBH - R LR R B A PR I SRR -
aJ R RO o

RAREE A RERBLZOEHR ~ IR - IR T R R ORI - SAREEE 0§ 13 B
B (J03,000~5,000 Lux ) ZEERENEE » YR AN S BHMEZ ERET - ShEK
B fERIE 28°CU L ZRBERA R - M@ EFRE : SCUThAREE » RERMORER 15~
20°CE10 o GiRUEEM A2 - WERE - REHZMHEBES 75~85% L RREARERR
Bf o ISl AR P A R RITERIAA T - M EZ A RERAS EE 0T 258 - SRR R
T~ R ~ HEK REF ~ 3 pH {H 2 #M% (pH5~6) % -

B MY R — NS - AMEZSRES HRES A SRR S
 HIF LHATEMECEN SHEAET - BRMEHES - BB RTEY - DEEANL - $ik
BTRIRAE A - MR EAERRIME » BAR ~ € ~ sRBESURNL - MM - RE B E R s e s A e
SR - Rl E R SARESEAT « AMERE (Anocectochilus formosanus Hayata) ~ s
# (Anoectochilus koshunensis Hayata ) ~ TEIEBH/E I ( Anoectochilus roxburghii Lindley ) -~ B3 8§
BB ( Odontochilus inabai Hayata ) K —ZEpB ( Odontochilus bisaccatus Hayata ) (1013) o g L #8445
# (A formosanus ) A ZEMET S - MHiE LANBE—BSR - BENR - RS ARERS /%
AR

BRERE IR — WA 2B RPEE: - ERBHE S A LR RSB T - 5 T IERES
PR WA S SRR > BRI RIS NEEE - 2B HREET D ER o HE R
FrERRERE LRANHE - RPTEAZ BRRSESLEMLGSE - LA EEME - B
K%t LT m SR - B ~ S SR MY 2 PR A - DR O LRSS - R B
PREEYREBRE - THEM L B AZ BN HCEE M~ LEHRBML% - HK
HRIT BT A4 & 85,5,25 i A 85024204 BRIE o LUK ERAANE 86,3,20 /U EIFEL 30713
BRER AR FEARGERARHZEYFREN > BATREETZZHIMER BT
- RRRREE G  HEEEREMD ZFAEHEANA - FEATHEEET 22
B 0 T R R AR 2 BT 7 SRR A -

KWL £ B ot B S SAREA F SR 2R SRR ZEETRE  F
R 1T At ] il % DNA FYZKHUEE RAPD 434 » #8 LU B ARG 1T 38 i S 40 Al 2
MR - P SAE R AW TR HSREZBYE S ]2 FR - DEasAa s
A ETHRBFEME - HLAGT R EEESRENERZ L2 - HRSRERESE - #55%
4 - ITREEHBENH L% -

TRIERTS A

— iR
HBGHE (A formosanus Hayata » 8 4 ik« —fA - BEMR - IR R REIRSR )
> i ESARE (A. koshunensis Hayata ) xR 45 2 ARG 208 -
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— - SRESE
OfbRE S EREH R ER. HE RS R W
SRR B G S AR M 3 K {0 L 20 0 O S 0 ~ TR BRLERRAS 0 FUN
LHUHHRS - #8 2,000 £ 68 F1K ey A 1 /s » » ERBERE G ER - RIENELL
BRALE R R IR LB E ﬁuféiﬁiﬁ ~UEARTE S EETEBN RS BB o R 2-4 8%
» BIERPER R e R ﬁﬁﬁﬁ 5x5 cm > FEREERENTHIE K LIRER A& -
SRR BRI S - B RS L R 15°C * MHEERAFRZERIVBIER
HtRZ 13 BREEKPTAEZ 8RS - MR R 15 b AU R — TR A 60—
70 D6 EICHEE AN R - AIRLERENES) - R, - A BB R RIS AE A T i
R - DL HE SRR VTR B SRR F » (SRR 2 Rk 43 83 453 - EAER AT A
K BKZAKBAIRE - HESAE A S 358 R A R R TR e O L i e o
HERHERE - 21035 B AHEERRE G & iR e P 2 SRS A » AR A TR A B A - SRR
Rl E AL - RIS o SRR E IR AREHP R ~ %18 - TRIB
FBSENE ~ BB E MR AT E0Y » ML TR - 3 LE % BEIR i o
—RECRESBAE 6 F 8 B A - IR B - AIRERERE 8 A KT 6 AR s

P : RSB R (IR tec) ~ S 7 (FRBR tbf) - B SHOERTEE R (R

trl) ~ BB RERER R (R tsi) ~ BMESRE R R (R BR kso) B i e < R E— R R (R

BR ynq) » T L LR e hs R R o R PR B B L HEEEE GG E RS

SRR R R R E R RERREE - HEGESERER

BEBRINEE 20 B » B4 3 K LIZR#GMEZ Y » 610 LSD 3k Holst 3 B0 B2 o

WEYIH & B2 TR B R RALORAL LR £ 550°CY% » Ll 3N HCI ?”é"ﬁﬂfi%ﬁﬁ 50ml »

#1 Na ~ K & &L Coming Co.;Z Flame photometer 400 RUEFEARHN5E : Ca~ Fe~ Mg~ Mn ~ Cu ~ Zn

& &) Varian Techton Atomic Absorption Spectrophotometer Type AA-5 B % : N [, Kjeldahl 3%

%€ : P &t LA Phosphovanadomolybdate method %2 @4 ; ﬁ}#ﬁ;@ﬁtﬁﬁﬁﬂﬁﬁﬂiﬁ 2g:2 &

# > BUFRHEZRZ -

OE:hE RAPD 5347 S F] ke 7 o2 I 4 BB
SRR 15 Ba > AEEESE SR 5 ECRRLE L) : a,b,c.d.e(f %

MFHUR tea.teb.tgc ted,tge ) ~ BEBFFLFR 4 3KIE ¢ a,b,c.d(fRAE the,tbtbe,thi ) ~ §T T F 2 Hi «

a.b(FRER trl,trm ) ~ BENR 5 % 2 3KUR = a,b(FRBR tshitsj ) ~ B REGRE—AE SR (SR kso) Fe gk

A — B R (fRER yng) -

1 B#0E DNA Z#H] : INSHEIEF 0.2g » A RE S8 B B UM 5K » BEMA 600ul () CTAB(
hexadecyltrimethyl-ammonium bromide) extraction buffer (1.4MNaCl ~ 2 % CTAB ~ 100mM Tris
-HCI pH8.0 ~ 20mM EDTA J 0.2 % B- mecaptoethanol) » &3 65°CAi 30 4388 » LA
600ul chloroform/ isoamylalcohol (24:1,V/V) » & 20°CH.0) 14,000 rpm 10 534846 » BV FiEaEin
A5z (5 HRIY 10 % CTAB IR&H%) » EEABRHBZ B » FINAZ{SRELY CTAB
precipitation buffer (1 % CTAB ~ 50mM Tris pHS.0 ~ 10mM EDTA pHS.0) » R K I 30 4758

o BiE-0f% pellet /4 high-salt TE buffer (10mM Tris-HCI pH8.0 ~ ImM EDTA pHS8.0 ~ IM
NaCl) » ﬂﬂiifgﬂﬁﬁ 95 %IEFRR A7) » BEOBTLL 80 BREE—K » R 28 iR
fit TE $210 » 52 4°C » fft RAPD 432 o

2. AR M E(PCR) « XIS DNA I e R Sng/ul » [E2-20°CF » {17 PCR

R+ PEFSIERR DNA - FILF 10 {RKH BT HIBE83] 7 35 TR AT M NE AR 1R D) »
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EITRARREAE - ERTRE 250 » 9% lunit Taq polymerase (Promega) » 1xPCR
buffer(50 mM KCI ~ 10 mM Tris-HCI pH9.0 ~ 0.1 % Triton 100) (Promega) ~ 2.5mM MgC'gz ~0.2
mM dNTP ~ 0.2uM primer J 25ng template DNA  PCR #5383 Touch Down(HYBAID) » [ i
MEERTE : fEl cycled 94°C 3 4348 ~ 37°C 1 4188 B 72°C 1 434 : 83 44 {i cycle & 94°C
15388 ~ 37°C1 533 ~ 72°C2 5358 - [RPERSHISRER 4°C » LURBIRIHF -

3. B8 DNA AUtk ByigfR - #8 PCR %2 DNA » HY 12ul A 6 f559%8 AR (6x
loading buffer : 0.25 % bromophenol blue ~ xylene cyanol ~ 40 % w/v sucrose) ~ L) 2 9% agarose
1 TAE buffer ( 40mM Tris acetate pH 8.0 ~ ImM EDTA ) i fT® ik o Ik BREREH Mupid-2

» BRRIRE 100 R - EIKIRFRHIKY 30 5398 - FEHREF? 0.5mg/ml Y ethidium bromide thiffh
20-30 35 » FHERS UV JEFEP » B1H agarose B . DNA S84 R By » LB HEAH » AHTTF
B R #4405 1S1000 Digital Imaging System ( Alpha Innotech Corporation ) 1 » $E{F4MF <

1. SMETF SR ZEN : FAIHEESHEERLEF M4 SR DNA Mz 2R
o FIERERRIERAT DNA K BOREHREE € KA1 & iR - DRSS HNm s 2ES
# o

GO
TSRS AR Z O RR R - HIEREE 1998 £= AEREMNA - HBESEE

FREEAAR T SRR SR SR Y A Y BB T IR IR AT - AT BRI RIS (R 15 22 BUR R B S Wyl ig e

HIl » B ARl 1R B AR SRR PP s 3 20222 o

1. BESASER - PRI R ok R B 2 RRBY E & 100g » MK 400 cc » b= /i - HIBY
SHAL AN - MR RRR (MU tec) - SMSRBBEER (U8R tbf) -
EESRETRAR (RRel) - EWSREERER (R%si) - EHSERE—RRER (
OBk kso ) BobliRd AR — G R (fRO3R ynq) Z iRk & 7 AES 125¢c ~ 105 cc ~ 150 cc »
135¢cc ~ 125 ceBr 120 cc »

2. (3B : TOERNAZ Wistar SR B, BB E BRI G801 283 YK BRAT SPF
BYEE ZHE 8 - BeER o IMEMLZRRREETHE - Bk TR
3 /MR B RIE R 4 /NFEE RS - PR ERIEUE 2 # - #3987 R Z K (Rodent Laboratory Chow
5001 # ) Rfkok o BhYIdRE = BRI DU IRAE 25+1°C ~ JREE 50-70 % B 12 /]MRFIE/12 /iR
W YE AR -

3G BRSL T .

(1) kB 405 2 L B B — YR B o2 BB » IACHRBE LU W RS 5,000 mgy/kg BRI » B HEAH
M EREK > TETSEH -

QLB EE LBE (HL2250m £E 95.0mn) - HABMEMAOR -

B)FEREREMR 1/2 ~ 1 ~ 2 B 4/0Ry » ECRE EEMLERAPREEAR ~ FEAR T ~ HE R TR
HRRFREREE 2 K - MBI 1 K - TREHH 14 Kk -

(FEC IS ATHEATAR S - M T AR AR A - .

(5) EXBRRE AT B fE LA Probit analysis 534 » SRE LDso » 53 FLisSABARH S5} WA~ S b
» BT HEE 2R (P < 0.05) -

/R

— HIREZENSE - REREEHRBENECEEREYESEZIER
EEENREE SREMESSEEHE (Anocectochilus formosanus Hayata ) BLE HESA50H (
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Anoectochilus koshunensis Hayata ) » 345 = f@¥g L1 68 » BNTEZEBA/S I ( Anoectochilus roxburghii Lin-
dley ) ~ BHEEESH ( Odontochilus inabai Hayata ) B — #8888 ( Odontochilus bisaccatus Hayata) -
MEBERE (A formosanus ) Z AT E » il LABE —AZEH ~ BESS - L3 o 7 B R
RE o RS 4 5R ~ B R R S R (B 1) B ERREAT -

BREARE (A formosanus Hayata ) R 600~1,800m 7 KBRS T 2K » BB ) R B M
HEY) - ETEIR S T R SE RER AT S~150m » 5B BT o T RO IR -
P © BIARAY Llom » 3EF 4~6 B » itk - H 4 > 2OWEREIE - %5807 » FERHY 4om » BHY 3

Com o FEFELATEY ¢ SRR - TSRS » IEF IR 5 16 » SrakaRask » DIRGEEE AN S

MR EEIZALE RS o HBSHUEYTE 8~9 BME » o~11 HIITE » HE—T0% » PERTER: » TH
B N TERRIE S~15 276« TaaLE - BIREST - S Mme » 2 ZHRFRBN - GFH
RGBT - FBEH 6 B> BEA— - GBS 4 RR : — 0T - BER ~ ALE SR B EER
RZEESREHE A A0, (B 1) » iR 2 IERHT dom » ELHY 3om N SRR Sk A
ST NS — 8 5 5 e AR B E AR SR 0 HBERRY dom o B 3om PR R 2 AR
RAREER » FRERBE > -EIRSREIR SR 2 SO OTHE - AR ELi » 364 Som » K 4
om o KLHERRZ AL - TUIETME 3 BR 2 RAM - BIFB/D » B4 3om » B 2.5em (&l 1
~F ) o

EHERARE (A. koshunensis Hayata ) 4 SHAHGHR 400~1,700m 2 K NARRHRIS: » B2 B 7r B ARl
L b T PER M - FPERET - RIEPAE - TR 10~15em - FEER - IRRELHIE BRP
i# > SWER RO » I - SeamsnE » BB I~15cm » BHE 5~10 B » HERE RO R
MRt o ST AL - BT HIRRAL » B ST € > 28R 3.5cm » B8 2.50m (M 1~51) o
HIMBSR G EROEREDL > (ASCRRIRR - SRS » B RA BB SRR -
HHERREAITE 7 A BRIAIE - 8~10 HRIBRATE - BIRTER: - TR » BERE—T6R » g1t
#J 8~20 ¢ - BHEITER L » BB ch i T e S o

RS 2 BARERE E Y 12~150m » REEHR » rhimeTme » 3R » ZEER R BT -
AR - BERRAY 1~1.5cm » BEH 3~8 o » R » iG55 1 Csass - F R BRIk o AL
BRI B B > R dom > EH 3em (B 1K 1) - HOMRH B SRS AL

R TR B R

Table 1. Comparison on the plant growth characters among different varieties and lines of Anoectochilus spp.

Plant Leaf Leaf Leaf Stem Stem Root Root Root
Var. & lines height length  width  number length diam.  length  number  diam.
(cm) (om) (cm) (No.) (em)  (mm)  (cm) (No.) (mm)

LEMERE — % ec 1000 389 2850  588b  7.45ab  267a  7.0lab 328  0.65a
2EMSHWERERR Of 12802 458  383a 595 6726  322a 796 3.52ab  0.84a
3EMEMEAESR ul  1157ab 2744 215c  7.50a  896a  257a  442bc  3.67ab  076a
1. BMEACERIRGA 5 10.86b 399 299 595b  453c  203a  475bc 4282 0.63a
5 TSRS ko 10.89b  334c  254bc 7172 620b 274a  6.19abc 343b  1.16a
6. SRR yng 11.87ab 3856  2.85b  2.80c 8352 2792  3.50c 2.15c¢  3.80a

“Means followed by the same letter within each column are not significantly different at 5% level by the LSD test.
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1. FRSHERERZEWEZE (SBSRE4 BRI a: —M%R > b BERR
o FLESA o d s BEIRELR o BIME o RIESER £ MBEAE)
Fig.1. Plant shapes of different Anoectochilus spp. including 4 lines of 4. formosanus , ie.,a : Com-
mon line, b : Black-Jewel line, ¢ : Red-Stem line, and d : Dominant-Vein line, as well as e : A.

koshunensis and f : Anoectochilus originated from Viet-Nam.
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HRB BB A A 8 8 AR Z £ SRS » RS ER 2N - SEE 6
AR B BOKLHE R SRR SRR B R BRR LB RA » ELR T B B o 7
B2 o ALR R RS > 38 8.96om » HIEBRTR L LA 2.03-3.22mm 2 » BEFEE -
ATERZIRS > BRG AR ZIRBORS - TSR M AR - MR SR » 1
REDRLRERE - RERA  WERRE B AHRAZIE » 1 4 MR PI%32 12.800m
*4-58cm ~ 383 cm J 7.96 cm » HEERK « IRBBURR L ARG T - HISBIRCR MBS R
mR (1) o

FEBEBARE R R R EE 8 (LA B A AR 2 A T A 1 2RI AR T
EUAMSRERRERARE - 29 405 & 2.05g : ERBHEHILKIRRF - EIRT R RBRS
RO © BORIKKR 112 ~ 1.29g R 1.29g » BEH VR ATEE - (IEEER L SEREE - i
ABHNERZIRANHL 0.19-0.70g 2] » ZFTEE © BRILZIN > HTEFEEELALES S 2 MR 51
WmRRE 2 07g (R2) AR | RR 2 AFMRIE 7 BERITL - SREFREER
FEME 8 LA RERER - LIABERE B R AR 4R/ » FERERE 5 R 28000
BEH -

|2 SAGET RS RS R 2
Table 2. Comparison on the plant weight of each plant part among different varieties and lines of Anoectochilus spp.

ik & s Plant Leaf Stem Root Other
weight (g) weight (g) weight (g) weight (g) parts(g)
L HEEEHE AL tge 2.85bZ 1.23b 0.79% 0.70a 0.13b
2. B ST R tbf 4.05a 2.05a 0.99bc 0.31a 0.70a
3 EBEREIT R ul 2.25b 0.82c 1.12ab 0.26a 0.05b
4. BB HEER SR i 3.40b 1.39 1.29a 0.61a 0.11b
5. E AR R kso 2.66b 1.24b 0.93bc 0.36a 0.13b
6. AR S A58 5% ynq 2.35b 0.77¢ 1292 0.19a 0.10b

“Means followed by the same letter within each column are not significantly different at 5% level by the LSD test.

BT E R ML AR AR ~ A0 ) IE 2 YR » Al oRE: - RS s
B TR AR AR OB TR 2 B ST ELBRSIRAN T > SIS 4 B RIS K ~ Mg ~ Zn &k Na 2%
BYHREE  HHR B A8BE B TEIRSBI - N 8P 2 &R LR « RZBERR
P Fe Z BAB L7 BUREEBLTE + A Ca~ Mn 8 Cu & BASLIESIRE - BHESHEZRys
BFEZ NP ~K~Fe~Mn~ Cu~Zn i Na » HIEQISKERZ Ca K Mg - RIS 802 328075
H|ZN~P~K~Mg - Fe §l Na» fEERA S8R Ca ~ Mn ~ Cu ¥ Zn - A AR R R e
TR R LRAR A - EWSHEAE Cu - Zn 8 Na 2 S B  SBHGRBEN P K Ca &
Mg TURBAG S : TRERI SAEHILE Fe 8 Mn —HZ S BRE (£3) -
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Table 3. Comparison on the element contents of each plant part among different varieties and lines of Anoectochilus spp.
. Plant N P K Ca Mg Na Fe Mn Cu Zn

Var. & lines g
part % % % % - % ppm ppm ppm ppm ppm
1L EME&HE  root 2.49 0.23 2.86 048 0407 3584 485 190 4143 1428
H—BRE  stem 0.85 0.15 1.37 0.60 0201 2879 104 62 1614 49.4
ge leaf 2.28 0.20 2.60 047 0200 2793 220 196  56.18 73.6
2688 root 273 0.25 2.82 050 0384 3693 436 219 4649 1531
HEWRA  stem 0.75 0.14 1.34 048 0170 2562 78 59 15.87 415
tbf leaf 231 0.24 258 051 0203 2780 227 230 69.15 85.5
3. 5L root 2.60 0.33 3.44 046 0327 2571 421 79  28.88 61.3
ERREESE  stem 1.29 0.29 201 042 0237 1825 109 17 3.82 21.0
trl leaf 2.55 0.30 2.40 049 0248 1435 438 58 7.81 452
4. 58| root 2.49 0.20 2.93 045 0335 2467 344 19 6.02 46.4
SEEIRS S stem 1.36 0.17 1.55 048 0171 1749 102 17 2.18 19.0
tsj leaf 2.60 0.24 281 0.56  0.191 1809 248 T 7.94 33.2
5 EHESH  root 325 0.42 424 048 0342 1839 463 99 8.96 88.7
H—RE S stem L7 0.42 228 0.66 0375 2377 130 43 430 254
kso leaf 3.13 0.29 2.79 0.67  0.390 1618 456 94 6.15 443
6. BRI B root 2.55 0.20 1.89 055 0173 726 458 350  14.01 63.7
ERESRR stem 1.78 0.24 1.72 063 0205 734 856 89 6.78 34.4
ynq leaf 2.56 0.25 257 048 0222 1077 844 163 8.40 39.3

— » &ifEZ RAPD iR A RER &R

FIHAEFBA 10 [EETRFIIRBEMS] 7 35 1 - BTRAMREMRIE (PCR) - #5 B5M
B[ primer #C1A : SCGCGGACGAT3 » AT ABE M SMEZ AR 2R (H2) - BT
IRl A8 R R DNA RZRHUR » FIF primer #C1A ¥E{T PCR M - BRHSKEFF FHER LB
DNA MBS 2-5 B8 (R 4) - ¥ RAPD 7}47F7#3.2 DNA FEYRBIES 14 18 (%5) - Hipr 1 %
» Hl1 653bp - {EBNTRIH - BEMPIREE R TTIE 73(tbi %) - BB HSETR FRERATEE + Bl 13 i
SASUERRRE  HhfelilE 21 2/ B 684bp » EFEREA S (ynq) » FILATBE
SERRREL R R BB 5 T B 971bp {ETFR RIS (kso) - MESRIEMILSS » WS HS 13 » JRAl#E
Z B A AR TR R ¢ Fr B S73bp (3RAE 19) K 893bp (3ME9) HIERRES L & Mok -
HEMS B BT Z SRR RS » AT AP D B B L A Bt R IS
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bP
ar:
936 = ",
653 = 684
573
e s A oo ‘s_%_?g:r-g?;?g:'ﬁm CINIS IECONEL G~ 15 . THF
B2 RESBERRRFAI primer # C1A 754472 RAPD Bk, -
[El 3% 77 i RS 2 A R SRR S AR, IR A 2% 4 B9
Fig. 2. RAPD profile of 4noectochilus spp. generated by primer # C1A. Numbers on the
top refer to the respective Anoectochilus material used the same as in table 4.
|4 SRUETF SRR primer # C1A 7.2 RAPD {58807 Hoi
Table 4.  Comparison of band numbers of RAPD profile of different varieties and lines of
Anoectochilus spp. generated by using primer #C1A
No. Varieties and lines Abbreviation Band number
1 SRR a . tga 3
2 HEMOHE A b tep :
3 SR . tge 2
4 EESHE—RR d tgd 3
5 SWESHE TR 2 the 3
6 ERSEEESRD tbf 2
7 EEEREERER tbg 5
8 EMSREEENRd thi 2
9 B SRS R 2 tsh 3
10 BRSEERSR b tsj 5
11 EBMERE— TR e tgk 5
12 EBERELENR a trl 4
13 ERSETESR b trm 4
14 ST a kso 5
15 - AR BRI R a ynq 5
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|5, BAEAIR primertC1A 7347 RAPD Bk #6872 5 7B (bp) BU3RAL 7 Hods
Table 5. Comparison on band molecular weight (bp) and strength degree of RAPD profile of
different varieties and lines of 4noectochilus spp. generated by primer #C1A
No 538 573 653 684 743 754 770 790 304 823 852 893 936 971
L.tga 42 39 19
2.tgp 19 41 19 21
3.tge 51 49
4.tgd 48 34 18
5.the 48 23 28
6.tbf 61 39
7.tbg 18 14 28 31 9
8.thi ) 73 27
9.tsh 33 52 15
10.tsj 29 19 19 16 17
11.tgk 20 31 31 9 9
12.trl 37 30 18 16
13.trm 34 32 15 18
14 kso 23 14 ' 41 9 13
15.ynp 19 21 25 28 ’ 7
= BEORSET

PR ROEZ TR & LUR R (5,000mg/ke) HAMANE - TBRABET (£6) -
RN T K14 K - BHIERE2 T B EA R LA B L (R7-&8) - BHEE
HESRE A2 T I B L ASRRAT T » 35 7 KAVES 7.8%82 9.6% » 55 14 FHIES 14.3%88 18.3% » 55 14 K
FLA 7 RAUHIE 87% ¢ 5,000me/kg BEFIAH HESE 2 755730 B8 HE 4SRRI K » IRKAVEBES 7 Kz 3.9
%L 3.4% > R85 14 RZ 7.6%8 4.0% » 55 14 KILH 7 KFUGE 59% - HHEEIHE (87%) tH2H
KR (R8) < BRTH 14 KME A MR ME R HRRMEERY (R7) » L% 5,000 mg
Ikg BEFIRLZ FIMMEFAREIIMRES 7 B 14 K » S AHIBEEIRE (R 7) » THIRBLATRHE (&
8) o FLUNESAEIR IR 5,000 me/ke MERH IR, » RS A EAERER (%£9)

AHERAEE] 288 B 7R R PSR S B & -

) ®6. TSR RSN O R RSt
Table 6. Comparison on the death distribution of rats treated with different varieties and lines of 4roectochilus spp.
Var. or lines and Days after treatment and death No. of rats Total Death
rat sex type 0 1 2 3 4 5. 6 7 14 No.
1. BB EHE R tec
male 0 0 0 0 0 0 0 0 0 0
female 0 0 0 0 0 0 0 0 0 0
2. BBERE IR Of
male 0 0 0 0 0 0 0 0 0 0
female 0 0 0 0 0 0 0 0 0 0
3. BE-SRER RERR ul
male 0 0 0 0 0 0 0 0 0 0
female 0 0 0 0 0 0 0 0 0 0
4. BBEHEREMR R s
male 0 0 0 0 0 0 0 0 0 0
female 0 0 0 0 0 - 0 0 0 0 0
5. R e alE — AR R kso
male 0 0 0 0 0 0 0 0 0 0
female 0 0 0 0 0 0 0 0 0 0
6. BURTE AU — i % yng
male 0 0 0 0 0 0 0 0 0 0
female "0 0 0 0 0 0 0 0 0 0
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R7. WERASRENQETORE LS
Table 7. Body weight changes of rats treated with different varieties and lines of Anoectochilus spp.

Var. or lines and Concentration Days after treatment and body weight (g)
rat sex type (mgrke) ' 0 7 14

1. SR tgc
male ck 198.8+12.3a% 214.2+13.3a 227.4+15.9a
' 5,000 199.6= 6.5a 210.6+14.7b 208.8+£25.9b
female ck 194.4+10.0a 212.2412.4a 229.0+ 7.6a
5,000 189.4+17.1b 197 .8+27.4b 191.4+20.2b

2. BIBEHE bf
male ck 198.8+12.3a 214.2+13.3a 227.4+£15.9a
5,000 211.2+12.4b 211.8423.5b 231.4424.4a
female ck 194.4£10.0a 212.2+12.4a 229.0+ 7.6a
5,000 188.4+16.3b l 190.6+20.8b 191.2429.6b

3. Bt 1
. male ck 198.8+12.3a 214.2+13.3a 227.4+159a
5,000 192.2+18.0b 195.4+£25.3b 208.8+43.3b
female ck 194.4+10.0a 212.2+12.4a 229.0+ 7.6a
5,000 191.6+15.9b 201.8£25.1b 202.8+26.5b

4. M SR tsi
male ck 198.8+12.3a 214.2+13.3a 227.4+15.9a
5,000 197.2+13.6a 205.8+23.4b 202.0+27.8b
female ck 194.4-10.0a 212.2+12.4a 229.0+ 7.6a
5,000 . 203:2424.3b 207.2+19.5b 209.0+17.8b

5. TR HEBARUE kso
male ck 198.8+12.3a 214.2+13.3a 227.44159a
5,000 198.0£10.7a 214.6+23.2b 223.2421.5b
female ck 192.0+ 7.3a 214.0+15.2a 229.8+ 8.9a
5,000 185.8424.1b 192.4432.7b 196.6:+34.6b

6. BRI HRUE yng
male ck 198.8+12.3a 214.2+133a 227.4£159a
5,000 203.6421.8a 211.8+28.5b 221.6+31.4b
female ck 194.4+10.0a 212.2+12.4a 229.0+ 7.6a
5,000 187.7+24.9b 193.6+15.0b 198.4£15.9b

 Means followed by the same letter within the column of each rat sex type are not significantly different at 5% level by the
LSD test,
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®8. MGEMASHE 7 KR 14 Rk E R EE 8582 8L
Table 8. Increase rate (%) changes of rat body weight after 7 and 14 days of treatment

with different varieties and lines of Anoectochilus spp.

Var. or lines and Concentration Days after treatment and body weight increase rate (%)
rat sex type (mg/kg) 7 14
1. EME0E tec
male ck 7.8+ 1.7a% 14.3+ 1.8a
5,000 5.5+ 5.5b 4.5£11.7b
female ck 9.2+ 5.0a 18.0+ 5.5a
5,000 . 4.3+ 9.6b 1.1+ 7.1b
2. EBEHUE bf
male ck 7.8+ 1.7a 143+ 1.8a
5,000 0.2+ 8.2b 9.5+ 9.0b
female ck 9.2+ 5.0a 18.0+ 5.5a
5,000 1.2+ 6.3b 1.4+11.8b
3. BB HE tl
male ck 7.8+ 1.7a 143+ 1.8a
5,000 1.5+ 4.9b 7.8+12.5b
female ck 9.2+ 5.0a 18.0= 5.5a
5,000 5.1+ 5.2b 5.6+ 7.0b
4. EBEHE
male ck 7.8+ 1.7a 14.3+1.8a
5,000 ‘ 42+ 7.4b 2.3+10.1b
female ck 9.2+ 5.0a 18.0+ 5.5a
5,000 23+ 6.1b 3.3+ 6.7b
5. TR HE B ARUE kso :
male ck 7.8+ 1.7a 143+ 1.8a
5,000 8.4+10.9b 12.8£10.1b
female ck 11.5+ 7.1a 19.8+ 5.7a
5,000 ) 3.1+ 5.4b 5.3+ 6.6b
6. B HE ynq
male ck 7.8+ 1.7a 143+ 1.8a
5,000 3.8+ 4.5b 8.6+ 6.6b
female ck 9.2+ 5.0a 18.0+ 5.5a
5,000 42+ 7.4b 7.0£11.0b

% Means followed by the same letter within the column of each rat sex type are not significantly different at 5% level by the LSD
test.
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Table 9.
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Maximum symptoms of rats observed within 14 days after being treated

with different varieties and lines of Ancectochilus spp.

'Dose (mg/kg)
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1 B 7 S R % B e R A e e S T A 2 TEBEBRAS ) (AL roxburghii Lindley ) B[R —
MY - HE 1914 £ 0 ARAORE L > SESRHERIEE 2L ES > BB 1 - LBRIVIGER
FREA - SERAIETEIERRS M - MR —THEY)  PRBRELREEERE (A formosanus Hayata
) ¢ BN FEHERRE P RUR— - AL AEH L BRI ERBRR AR 2 EESRE (A
koshunensis Hayata) » B SA0E" o Ih —F8.2 KA 5 AV IS - BLAR ~ 3 - kIS8R
B A TEBTEN f g S A R IERE S 1t -

—RETS » BEEZSHES R G SO R S - e L B At e
EESIREE T - REREEER - AHCAMBUSRIMA o » DIBSREREENEA - SRl - %
BHORRIEE » BTREARIMEHET B - {HH RAPD Pk RIS SR 2 (i ~ W E SLAREE » BIGEE R
—HER[FA— % WERERFERAASA—B (B2 R4KEKS) - SHREZHERHRCHHERE MEE
B (Ludisia) » RIVEHLEEERZESHEE ( Odontochilus ) Z FYIM# - 1A - BHENMEELIZH

HEHMB (Goodyera) Hi¥) > MR B RIT UM - Kol ~ B4R - 26E - @ - OANIGE . £
TEHFN 1,000~2,500m ZRIEAAT » 3R ATHF - BRIV ERIMR IS » KT8 m 7 H 5 B GO
FLERBUBE - TEHA9~10 H ; WEEY U B WE ( Goodyera velutina ) ~ $R#E ( Goodyera matsumurana
) ~ WEERH ( Goodyera schlechtendaliana ) ~ FiR2HIEER ( Goodyerarepens) % » HIEEIEMEA B S8
A ERML - BAERRETE 150 » 2 RS - PUR] B A SRR SR B 8 BB AR A ROO

EEEEE S SRR BRI ZSRESE - K F 2 FEEMT « G
ZRTEBE B » TE@ILE  BRET - BRSETGEE BRMRER 2l maREr— &
16 i - FHERAGEPRTEE HE S - fEafly - HENLECE L BRE L - BROIEERE /MR
{HEERARAIRIE - MR ETEI BUE R » A5 0 PHE Ak & HERE - HEok Sy B
—IRER AR - EEMEEE 6 A LLE » 3 BRI A 8 R S R 0 (T
BE - KBRAE - RETLFIAWTFE - BRI 3£ 5 Q Isozymes ~ RAPD 2 7577% » o 858 5Bl
B~ Pl R Z R RUR (0120 o K FRRI FAATRE 10 FHEEPIBEMT 7 35 7 - 1T
ROEMERMBE - 925 BWBBEHET |+ primer #CLA : SCGCGGACGAT3' » Bt Al K EER 73S AR 5
MERMcZR (B 2) - MR TN EHERERTS - A1SHE tak SR 7E 893bp L3R 9 » kso 7£
971bp H 13 » FERI BB L2 primer » DI EBE I XA R M Z 2R » SRS SR EE R
WZBURERIR - PLoh > RSl U T MM - S RTINS - SESRETES
T SRR ~ BERK - {HEUR 1895 - BMRIENE  HREMEME ML ZBRNR  BITERAR
W ISRTEE R BRE  MEER - RRISEHA S B E -

SRR SRR AR ~ BB SRR BRI - SRR S°CR » £ REEEE 5
FRiRERIR - BRI RETERS » DU ARSI A MR R - 13 S 8k o BEARIR I
P - EEEBET - RS 1 6 SHREZHRERNE 15~25 om - WSRERRSRERGTR - B
ARG ~ R DMSEZR - SHUESEEKRBGETRI » BB 2 PRIGE » FREYIR—
B o PMBCBRAS RARGER - BUE P RES A L o BVe] R BT A RIRTIR o 1E 7T b v R AL R B R
BT - HREFERRSW > 70%LL EAVHEGES B ERET » KRR IR 2 R EE -
T T PRI » LR AR —EEIBE R ) P AR B+ £E3ER 600~1,000 m B 7 $hlE - (R FEMRIE
» L RARNS - BAE 2 5K 3 AR - B AR o LR 600~1,000 m {3 M0 & AR5 S A i
» BRI - RBSEEEE - B TR o SRR BE T ¢« MR - 55
WEAF ~ RSEERKLBIRSE o IZUEIRFHETTRATR TIE 0010 -
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BRYIE RS AR SRR R (P IE R 2 AT 2 » 1P SN R SRS » 1)
ECHIIRER N ¢ K REARETIRNEZ pH (# - B MSEER OGS : Ca (REBBREFERE - HILA
Wik B AR BT B+ Mg IEROKL A2 Al SRR WA ¢ Na FETIAIINNG Z pH 1
» EFIMMAGZEEE ¢ FeliE RIRER » HLOBERIEIEA I + Mn BLSAERER 2 IEPE AT B ¢ Cu ST
RZEERM ¢ Zn R ERER G - LRBBFRZRAZ— « KIFest B b R
oI - B E R EAEERE HE SAE R 2 BB R S BT - A RS MRS » DEHAL
MBAEIER Ca ~ Mn K Culfty & BT - SLRSSROLATHURRS IR O + HERRMEP BB S » HLAEEg
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i oL H B TAF
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TR RS EEE T ) o
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Studies on the Varietal Characters and Acute
Toxicity of Anoectochilus spp.!

Sin-Yie Liu?, Torng-Wu Chang?, Jau-Yueh Wang?,
Ai-Hwa Chang* and Shun-Cheng Wang?

Summary

A total of 35 Anoectochilus species has been found in the world. Among them, five most important species
in Taiwan are Anoectochilus formosanus Hayata, Anoectochilus koshunensis Hayata, Anoectochilus roxburghii
Lindley, Odontochilus inabai Hayata, and Odontochilus bisaccatus Hayata. Four popular lines of 4. formosanus |
i.c., Common line, Black-Jewel line, Red-Stem line, and Dominant-Vein line were particularly pmducéd now-
adays in the mountain areas having a elevation of 600-1,000m. The results obtained from comparison on the
characters and yield potential of above-mentioned Anoectochilus species indicated that Black-Jewel line might
be the most promising line due to its tall and beautiful plant shape and high yield potential, but A. koshunensis
was more tolerant t6 high temperature than A. formosanus.

In order to assess and distinguish the genetic variations of all the Anoectochilus species used in this paper
at DNA level, the Anoectochilus species were detected by RAPD (random amplified polymorphic DNA) tech-
nique.13 polymorphic DNA fragments were scored for all materials tested using primer #C1A : §'
CGCGGACGAT3', a random 10 bp primer selected from 35 primers used in TARI. Among these fragments,
684 bp existed only in dnoectochilus plants originated from Viet Nam, and 971 bp only in 4. koshunensis.

The acute toxicological effects of water crude extracts of Anoectochilus species administered in single
dose of 5,000mg/kg (maximal test threshold) were also evaluated. No gross abnormalities were noted in any
organs of the treated animals at the necropsy. The change of body weight of tested rats showed significant de-
crease in male and female rats at 7 and 14 days. These Anoectochilus solutions belonged to non- or less-toxic
products.

Key words : Anoectochilus spp., Varietal character, Production, RAPD, and Acute toxicity.
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