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Reintroduction of rare and endangered plants: theories and practices
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Mengla, Yunnan 666303

Abstract: Reintroduction is defined as an attempt to establish a species in an area which was once part of its
historical range, but from which it has been extirpated or become extinct. As an important strategy for species
conservation and population restoration, reintroduction is increasingly applied to the conservation of rare and
endangered plants. However, reintroduction is often a relatively high-risk and high-cost activity, and needs to
be conducted under the direction of sound theories and reasonable techniques. Plant reintroductions often
face specific challenges. Orchid reintroductions, particularly, are often confronted with more specific diffi-
culties. Reintroduction, when combined with research efforts into ecology, pollination biology, propagation
science, mycology, and population genetic diversity is termed integrated conservation, and has been demon-
strated as an effective orchid conservation strategy. Based on scientific literature, this paper provides an
overview of the reintroduction of rare and endangered plants in terms of definitions, criteria for success,
theories and methods, and also summarizes the possible risks and problems of plant reintroduction.
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PR B AT, (HSEEE b, AE IR Ia] ) — T e R
6 A 2 R I H R, A R4 1 [ U A 1 o
K AHHIE R HAR R . ek, BN EA KT 2
Wi A A A a] U A, G R ) B R 4 [ B (BGCL,
Botanic Gardens Conservation International)f! 2z [
B EERF A I B A 2 B 48 e 4 H K B E R
H AR PR X 5 R TF RE (1) <22 W Wi AL ) 2= v <
B B R AE R S R ] a5 s
T H (BGCI, 2009a); BGCI 51k R g4 B A6 22 21 1
Pl 2% [ AR AR AP DX 5 1L SIEEG X T e 1) 3 [ Ry A7 22
i Wi K B il (Davidia involucrata) i) [o]J- Al {3
(BGCI, 2009b); HH 7 R}y B A e i 420 el I e 1 bl
fi. Fh 52 B4t (Tigridiopalma magnifica) i) [7] 5 Az AH 9%
WFFT(SCBG, 2008); s =k 4 X i 46 K A kL (Myr-
icaria laxiflora) ) [1] U5 5 | b R AR 22 (19 05 17 45,
2005) 445 . HRZ 8 ARGk = 5 2E4kiE,
CL PR AT e AT BT ) M /5 B2 PRI

ASCUAK B SCRRTERL G 2R, R (B (1) 1R
o IIARE S BEAR RN I PR RURS: R A AR I
) AT T ARUR G, FERE G 2 RHE ) (1) 1]
SR, DA A B R O e 22 i e Al A 1) 1) I
PRSI

1 EVFREEE. BRI RYERAE

KR NN AR B B R A 21 H AR A H AR
WEid, SR, HE R DR N
H W rmEE S e N UE . BRI EE 2 (Council of
Europe) T~ 198544 [B] Y i a2 SR il [m] 21 3L 43 2%
FECLHT 20 AT DI F AR AR B rh RN HE . S, [ B
H AR LR B ¥ (International Union for Conservation
of Nature, TUCN) T 19874F48 [m )5 52 oM “ft—Fp
YA BRI B A AR AR — o XK, e
T NGB E AR K FE, S PIEIX— X3 &
TR B SE— Py e TR B e K 4. it Bl 5 L
FEREAHX S, UCNYM A EZ RS
(Species Survival Commission, SSC) I J& [0 5%
% 2H (Reintroduction Specialist Group)$E T {IUCN
[MJ3457 ) (IUCN Guidelines for Re-Introductions),
T 199544 3 e 5+ 28 7 (12 U+ IRTUCN B 55
4 L Atkife, B GG (TUCN, 1998), (HRm) 1A
Wl 7 [0V 48 (0 2 A — AP b H BLBUE (R I AT 23 A1
DX 35 B 28 K 44 1) [y S 0 A DX sl P 3 S8 e R 1)

S I P s A 3 N/ (21 = S B SR O
(reinforcement/enhancement) 1 # % (restitution/re-
establishment) AP 2R . TLr 18552 4 T 89 iz
PR eI AN RS, 5l o R AR L) 0 A X3
FFT L AZ YRR

e U1 ) 5 3 A H 1R 2 S AN FE A BR Bl X3
Bl PR 9 e 58K 408 1) 4 i A G DA T B 4R AR 958 B
A DX TR @ AT AT YERE . [ RO
B, JFREA N T WK 15 B /ME(TUCN, 1998). 3L
b L5 £ B 70 BT A1 B AR RS o K0 A= 47 11
ReJ); fE—NMESRG P E P E LA KD,
YERFRIE BRI 2 FETE; O K Bty i
W20 R s, 3w IOV ES RS 1 2 R A (TUCN,
1998). E1 it it B T BARFIAE . HEY) ZHE AR
TEITHLARAT T Bk 7 BRI =] Y= v (4 B 2 )
KR

Pavlik(1996) 1 15 H 44 24 25 % L& 5= J& (abunda-
nce) /7 (extent) . Yk & JJ (resilience) . £
(persistence) YN T7 1. F= & 4R EIARHHE R H 44—
52 IS ROPR AR — 5 1) B BB BE 1, AMARE
IR 5 A i A, T B AR AR R &8
(1 2% 1] 5 A R ) (BL SRR 70 45, e 5 344t A
SRPPEEE N — 58 IR AR, W A2 R [a] A A B 7 A1
T RFIAT P FREE S AT T Ak SEAE TR RE )75 Frst
PSR DA RERE Y O 4RI HAE S Ra
RAE— 2 )6

[ 8D 5 75 8 — AN R BRI N . 5T [m]
PR H A E B, AR b, A S S G
TENEAR P SGE . AR LR GERE; T H T
B E 00 el I — AN L Ak, A 4E el )y
i RN DA SR BB 2 AR IR A B SR BURT AR
PECK BT AR R B 45 (Guerrant & Kaye, 2007).

Pavlik(1996) . 25 1 [BI - Bl 2l 1) VP A vt Ak
FEALRAT R IR TP S PPN R T AT LA
AN ()P Rl RETE [ VA M SR 56 kAR v
S5 Q) REMA ZEAT S AT RGBT MR, B
BEREREMN TR DH —ENZK T, FRA T 5
FURE W BB RLT BRI, Q)R FRets 1 1)
AHBEA (B A R, SR HL, TIAE
(EIEE: NSl RV RS s S S i AR DR e Ul
ANTITH: (V& N ASH 2 VR N8, BB 7870
FA A8 K B ) 50 L B AR, e 5 S A Fh
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Fig. 1 Flow diagram illustrating the relationships among natural populations, seeds in ex Situ storage and their use in reintroduction

(Redrawn from Guerrant et al., 2004).

FORERICR, RS RG P A IAIIEE; (2)fE
g3 2 e/ NIRRT E AR, JF LR BL4ERF R, )i
SRR BATAE QAR TR A N E
FMZIBE T, (HTETE B RPN AT T,
S ST IR (BT R BEA A FF R IR A2 5 R A

2 [EYIRYIBILE A

21 BEFEBISKIBREERFELMEE

M20H ZE204E A4S, 1K 7K SC IRk A 18 A o 4 R
[IEAE 22 A B2 6 e AR T R RS AR 2, O WIE )
MR Y22 B Sl . PRfEIA— A B AR5
A A SRR . ARSI, B A
HEZ PN AL 2% o B2 0 T AR IR AR R AL
MIAE R, AT B0 RO B0 58 3% B 1) R 00 588k
S, &N IR AR RE ) BRAK, G0 T MK A
X[ (Caro & Laurenson, 1994; 5K K 55 132 5 1E,
1999).

it N R T B e B A6 1 AR 45 A 2 5708 1R A
B, WAFEMRER N . MARCEA IR, 77 Az AL I

ARFEA RGBT REa] ) TAE, A
T N T AR R gL 2 B IARIR 3R .

T N % U A B AN IAT SR PR IR g AL A,
WEFUIAT EARFIRE (1) a4 % 22 AR 3 A) 3 A, A
TR 7 D0 56 DR AP (R RloRE, V08 (Bl U oo ) 5 A 45
Fay o A LA I R A 15 AN [ RORE R b - 5 S BB AR,
PAAIR A AL IR B 2 AN AL A7 s 1 IR A R 4,
T LU Tl e pAY 3508 1 R e K () a4 22 FEVE B
HEE, P IE N ISR RE ). B ERER R
MR BE(Guerrant, 1996). AHELE N )RR E A
{A(co-adapted gene complexes) & F7E I W A=
BE R R T B, AHR] BE A R F AN [RRORE 1) > 44
Z I AAE B i o, RRPT IS e S 8B I G . Akt
Gt A FEIR G [ A MR R (AR, NS g
BRSO AR B A AT BUr RN s, A BT [E]
VAR A B PR I S Y b AR B . DRI, e A AR
o S B AT B st 2 VR AR R [l A
BEHPIACUE,  [F] I I 48 55 1% R0 R 1) i 2B 358 T BE S
B — S0 S AE D [A] ) H (Guerrant, 1996; Cap-
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TN AL R0 I AT BEIE | AL AR
IR AL B I HME A5 2R 1) R N ASE A UK (Barrett &
Kohn, 1991), &8 %t i1/ MAAH 7T fe i BR AR 1)
AL RN . — BNk, [T AR b A P 1 20
PRI AT AR I PET - SR e 1 A K, (Al 2
J& 20T AT 1,000 ML Tk, A2
A48 /b 5 ZEHE 500,000 ZIHAN A, BIAZIE AN 14
5 B AN AR 19 L ) 2 1:500(Caplow,  2004) .
Guerrant(1996) 1 5 [F] )= 3xf B2 v 45 A 2050 A4 11 K/
XoF (LA BT 5 AT T RN, AR/
10 B AR AR ) KA 1) RS SR o 5 R ] e 5%
ANIVETEAR A KRR S . AR, KA
B R ) J A A8 45 Dy A A A 7 A dg AL R P 11
£ 4% (Templeton, 1991; Pavlik et al., 1993). [A L 7EIE
ATIRNA S BRI, JsU) F R Sl A S B Ak . R
W R A, T EAE DL R SR Hh oA b
Se AT, BB ACE AL 2R, DR AR
355 55 [l R A 05— B A, SR R
BEANIE R F o IbAh, TFZEORUEF - BRA% 7E 0] )
USRI R, BB AT i A 5
AT SRRl OE A BE R IR ARS8 5 2 [ ),
Ty U5 B B AR IR F % A SR Ak, ]
VAR L L ) e (o S D R B AT RR S, LA
Tl 1) ¥ 955 R 37 (ElIstrand & Hoffiman, 1990).

22 ERFBERKERESZELNER

XTI A 4, TUCN(1998) 2t T
DU LA B (D)BIE N A 5 | PR fe 5 K
o 1) IR 35 AR AR SR IR i A R4S (2) 11 N AE Al By
7 B R AR BE AT B 2 )3 T HEA T (3) AT 245
72 A9 b gk 2 £ AR DR 3% DR 23 48 I AR ) Ak
A BeSARIEAT O o 1] U5 M R R BN AE A R
A 53 A DRI B A BT A 0 IR R, AR R |
PRI AR 2R D7 s o AT, AR ADREAE A [B1 U5 21 g 50 53 A
D3 o R g 50 93 AT X8l AT BEA7 AL AN R A A7 1)
AT, BRI e AU B AR I AR R, A
FHAFP AR T B A & A 0 A B 40

HART R, Bl Hh i 7 2 R LR A
o (DA S B RS RRAE, W R B
BT, MU SRR A RIRL ER
ARG P15 AR TSR K HiE h
PRI SR AT 0) . QYA RUER B, X+

WA YA AR UL, S Ak 2 S B
(K BTG, T B A AS KA K ok 5 B 2
ik, w5 B XY AR E AT AT )
Shabiin B2 A AR R UM BRI CR, A
LY RN . B AR B AU RESE I
A S R A Y], ORI (R T i P RE )
RATHEAEYM . SRR MRS, EE 5]
Ao QVEZRGERE, WRERTI. R,

A2 25 [ JEURAE AT R IHE PR IR S, X6 R 5 [P
M R IR AR R, DA AR 5 e
P IR IE BN AET A AR AL B AR
HEALERF AP I8 AR 2 AR, AR IR SR
AR BRI AR BRI o [T e R
RSP A 5 A . AR AR Fh 2
VPR B, SREBOD 2 (R A P TS PR AR 5. AR
BN R, B e AR K o B TR
BRG]

3 EYFIFEZEIE

DI FE BB 9 S s i T4, R B — Sl
Z 5 RHRTE SUBIEIC IR, B VS Bt SRR, B
PHHMER I, RN 22, &P
RL(BURT HARBRRE FEER T FEBURZHZR. K 3)
Wil D ) 2 DI A (TUCN, 1998), 5256 51k
VA PR 50 W0 [ U e D ) P A B2 PR, i
ARG B AAY BT, B SR BISE A
LS B R B S PR A BT R AT I S
TSR AR AL R Rl f AR BERRAE . R
TR JIT A0 T 1t A7 E8 R T 4R 3t S B A 1 0 5
77 1 (Guerrant & Kaye, 2007).

R FEAFRIRIRI R Bl BRE
PAARGE o R — P B A A (DA )RR R,
FELGEEHIELN TN Z: IR RGP B
AeJy fEsss B) . P 2 H, e AN s BEASRE B 1)
B2~ v A () %5 A 4L & 55 (Guerrant & Kaye,
2007) 0 48R0 ] R FH - 458 b 2 TR AREIR (1) R 145 A
BhEAR. AWII0AR, TR B TR A,
FEAER AR ) LR, Re R s AR
Ft(Levin, 1990). 35011 ZE R FEAE Pk 52 35 82
S 3D R ) M RE R ) AR R R AR H
(Maunder, 1992). B IR Bt A2 0 20 2% G 11—
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ANEZLEWN T, H T AT 10 BRI R, T 28 S ist A
SRS @ v = (E I = 29 vivk =2 g L L S vk = 2
Tofr 70 ] DA v AR i AR A AR 11 B B85 B R )
BHHAE T, A RO R 0 B R A (Guerrant &
Kaye, 2007). I $E AN Tl 1500 A 2 M 1K,
HR T SEBRG OL Se 36r /7 3K

Bribz 4b, BRI 7 X, RIS B
(RN T] 5 A5 2 B U S R B 2 B R A BEASE A,
A2 5 [ R 11 T L R 5

R [ W] 4 AR P EAT, —FEnT 434
YIRR IR (0 EE R T (LR % . ARSI A
FEAEAS I AR A% 240 Jast A 22 FE 1 43 i
ESNS VLN A EIPEY Y PN ER N EIVEE: Y
P [IEA BB BORE R [0 2 S5 (RS e
R BS A B .

B — AP AT T EEEAT RUA R, e
IFEE YR IIAR, CLFETE a0 D IR 4> sk [ (1) 2
AL AR . REYIE ABUER R, K
i [y KRS PE Al S AR I 3 o FLUOR D s A5 IR A,
CLFEDFPAE DI AN 7 503 A 7K S B 2 e
[y S A ) SR P RS AR B SR S e T )
2 TP R IR PR LR R R S B A B

WA PLIT R (R VA )RR AE 1SR FATOAFAE AR
FIEE, DAZRT R VRAN I AR 2 ARSI, W
FER B E DR . B e w2 T RS ATY 5t
AUFRANE S0 PIHEEAL S50 i U R 288
tiadh; HUGEDF ST R LI, A
A . AR AEE . AR KSR RO
Tias BHAMGESE; 55 T R R R A A
EAEYIREE TR, PFE RS RG T IER kIS
5 EEAREER, RS RS DS A3
Y. BRI A H R R

(5] U b i (R RS % B AN 5 T ) ) . —
£ T8 1) M AT " R 2 R RS AR L AR K T
WAEAE ST AANER B 5 5, R AR
RN T TR A2 555 25 A 1) e i S 4% (Guerrant et
al., 2004). N2 FEIUANTT I BRAE, DYPEFRUED
M S K SR BRI T AR bR S R M A
AT T RIEE AR A B EARE T ER ARG
SUIRR A BN VR Py s b RO SRR v U
FEAZHh SR D) s R A DT R i R B,
DA AZ - R R AT AT RE S SR (1L 53 1) A= 855 (Fiedler

& Laven, 1996). MAMETTE T i TG4 1t
(A 52, an SR p T S BN Y RO R ) 5 5
Pedh, TN B N8 T B AR IR 1, T
RN 22 F e EEEA T AE B TAE(TUCN, 1998).

FEWNE VR AE S B B, 20045 21 - M T A7 35
() E A PR O] M . AHCBUN B
(PSCRE, [FIINEFE 2232 0T e 5 N MRS 4128
W H G AR, SRILABNI R . 55— 5, Ak
D N Ay RN BT 520, 55 R FH R AR BEAATE > 1l
FEX T AR AW FBE, 1 RAM R =R
(IUCN, 1998).

[T RA LR JBCHT, B R AT R, SR &L
(48 it 1917 1 5 ol 5 Ry AT B4 N R
Mt VR, MEREMGEE . REA E A S i 1 0] ) e
PN, B R RIS M R . EIRRIK Sy,
B2 B AW AR E G . TR R 3R
W, N LR 75 RSB TR (P ast AR A e . MRS,
AEREAR S 8 R I T 2E(TUCN, 1998).

AR R B, A 20N IR ol B B AR A T
FREL IR I, DA B3R N T B RO AN 4 (1) K 3 ek
MR FE . AN R AT B RN (B A48
R, ansAmg . AP PR A AR R 1 i 5
XA R AR ) PR . PR R AR
FRAES TR 705 8, A A I a8 (451 2 e
T TR V3, AR EA TR PR LA S
(A R sgii, h BUS B RIS HE o (RIS 1 4
PORAEHL, EFEGE K. HEAE. i HUERE . BN
Y4 A, A B OR [B] A R D 1Y BB BR TS (TUCN,
1998).

[V — TR I K TR, F K 2ot
YR MAHSCIBUR . VR SRR S Rl e —
J5 T A] DU SR SE W &5 R i, (B — it &4
U Hh ARG R —E I Rg . Rt Rl I H T
VAL SR ) el SNy T L & e VA S T TR A
R AR BN TR R, DAORAIE RN R AT 2
WA RO o A SR BRI S BIRER o 7 EE I,
WU 2 FE S0 B B b o SR B VA R ] B
FIARFERM By B, 7ETFREIRH 2 /i 2T
FIAHSCBUR AR S 25 BUR I SLVF(TUCN, 1998).

4 [E1YAFFE P F7ERYXURL F1 j5) 35
[ 350 H fn RSE A 2, AME 2 S BRI 2K
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W, 3] fig 2 0] (81Ul 0 AR A BR B 08 Sl AR 5%
Wi o DAL T 2 70 03 1 MR IRl SR 1 AT e AU, IR
A 25 I n LA B

TG AV G [l Y R o e XU o B A
ERMRN AT, PR RAT R, AT RE S AN M A st
TR AL RAAREE R B 2K, B A AR 5 I
FIAMAR . BRI B RIS, BT
SEP IR RO IVF AR, RN PRI, AT RS A
iR ) AR A T B, B AR CEARI I, B
AR IR BACYE ST, R ASHA IS S . BT R
I, AT B AR Rl A SR A v A A2 2 1 5
BV, BN IR AR R AT R
AP LIRS &, P2 TS VF2 2R
FEh S A5 BRI A

FEINE R, 2 SR o JE A R &8
R AL EIEAR, 1R2 5 3 B AP () B U5 vt o (]
VAT e 51N BT B s S R, S BUR F YT
A AEBE I N R W] e 20— LeRE I AR Kk
Hr ARG, R F AT 24T T AR RN
ARSI IR R, AR MU M i N A B3 58 A il
BPIIAAT R ER I

FIAN, AR BRSNS B R Bl 22 0%
o WS ENIHE, A G ) SR K]
PVEALORY™, R AR Y AL X T R RS R, 4
PR AR DIF RS =R, T S N A DR 36 Rl U
Tk

AT J AR [P A — s 2 1l 1 ), i 30
JE I ST AN [ AR I AR B B 58 22,
(O] 2Z 5 (A SRR 2L 0 27 A BEA 2 ORIk 0]
8 Eh I 48 (TUCN, 1998; Parkin, 2007).

Armstrong f Seddon(2008) 7F Jj& 45 T K & 111 5))
WAl TAE R LG b, A IRDEEMEE . S E i
(metapopulation) R A2 2% R G K- _EA7AE Wb Z0U iR W 1)
104> B i) i

TR 7K ST, A 1] U Ao £t S AN 4 R AN T
[P EIVEVE il = avay iR R A EPER i PNV
J8 3 K RSO (R U AR ) gk Dy Sl ST AR TR RE 1 52
Wiy 2 R TSR FHURE TS 1 47 B 25 TR 5% i AN 44 1Y) A7
TEATHC? AR AR AE R T R S AT A
FE AR A 958 25 A 2 [0l A PB4 DAGE 35 i aa 200 H 2 3t
A 5 RE) 2 o8 [ D P PR A 5 7 A TS ()57 2

AR AR S B = J7 ) 1) B,

RIS (DEDAXER R ), BE—
ANZATPRED, MUEFP SR T AR AN [R5 1)
MR R, 722 KFEE LR AN, ANE XM
B ARG Q) BN AE & AN [E1 I R 43 BT
IR ? BARLEAR 22 AR 50 I #48 A2 BE ALY,
E 584 AT LUE R BS F ) S p 5 1 SR ¥t 52 (Rout et
al., 2007); (3)72 15 M AZd i AMAR I 8 K31 Br AN &
Z )P 2

FARIENA M) H ) EA R W, B4
R 2 H S T A S R 0 H TR 4 BG4 o
AR AR R G2, 204 R = J7 T i) 8 (1)
B R FI 2T A R T REESREMNA LY
Tofr 2 ] U 5 8 0 2002 7 WA S ) ol DA BT B T
AT TIT FE(TUCN, 1998), X mlir ol ifs 27 1E 51 AAE
KAWZ5EY); Q)EVAYIFI RIS AR S0 RS
ARG BRI 2 (3) 13 1R 4] 536 i 5
LTRSSy 7 3K VD S Bl A RO Al A
HIMEEEE LR,

X 1077 THT ) ) S8 A 1T HOAEHG T A&k )3 4=
WIEEI R e T 1), 6 (RIS R BRI 70 R S B A LA
HEMHR TR

5 ZRMEYIAIEYI

RV R TR R R, A
BRVE S PR IR R, O AR DR )
LA R (P B S5, 2003) . A3 138 2 F i 5 %
FE R 2RI K 4 ¥y 15K 3 2 )i PR (Hagsater &
Dumont, 1996). *=FHEPIN A R GE MR A
S, o T AR A I e S — R, T
BRI AT BE B SR B . R AR
MEHZ M AHERIMHEXR. T REZH AR
FLE L A HSEET N E R S RHEY), R
S BCLWING K A1 F R, 0T IX Se Rl ok i,
[l U= 2 B A A ROR b B LR B 5K W (Maunder,
1992),

T BRI, =R IR s 5 5 13 3
AR BUN TR BRI SRR f# (Swarts &
Dixon, 2009). k2 JL 145 & 5 Hi X 1 22 56 R 1,
2 RHE YRS (0 AR LA BE R OR A A BRI P
8, T HYAEEY A ED Y. BHEAR,
T 24 FRP G A5 2 FEMERT UL b T B 2= R
W IELE B E B A R 2R PR3 SR B (Stewart
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& Kane, 2007a; Stewart et al., 2007; Stewart, 2008).
SR, R FE R BE, RHE Y B[Rl 45 Ak Tk
AW B, H L D A -t O S ORYE N T
BHED I ENAERAE T S8 o e g 5 I e (1) F Ho g
J& I Liparis loeselii, #J=%(Cypripedium calceolus),
{815 2% (Anacamptis laxiflora)fl1Dactylorhiza majalis
var. praetermissa(Ramsay & Dixon, 2003); 8 KF]IE
[fjCaladenia huegelii, Thelymitra manginiorum, Di-
uris fragantissima (Ramsay & Dixon, 2003; Swarts
et al., 2007; Smith et al., 2007); #i b 3%
Grammatophyllum speciosum (Wing & Thame, 2001);
EI1J¥ [ Ipsea malabarica fl1 -k 4t J7 45 >4 (Vanda coe-
rulea) (Seeni & Latha, 2000; Martin, 2003). [ Py 1 fil;
S SSRGS S R A R 5 T R GE, (R
2 1) A A1 v A8 IR R S A A OS5 L,
X 4 #5924 (Paphiopedilum  armeniacum) (¥ [1] U5 1
FH IR IE C 4 IOAF 1 By B i R (x4 45
2006).

2R, T A L AR A B2 )
WIME, BT FREH GRS Ak, LE
FL B DA SR AR BN A 2 8] (A HLOG R AN, 56
LR ) o) U [PV R 2. R 2R A
LERESTRVESGEAS PSS % N = 21 IR G e e I 4 4
Ay 43 2T KW N 5 & FE (Samira et al.,
2009), {HN T 2RHEDI A TEA AT, 2P
e e R AR TAE B AR TR A A, BL Ak
ZHREWHESIASLR, REURSLAERKRKT IR
FIPHAT . ZRHEYR SRR BN Z, AR
AL AR e, M AAR R B BN, DR Ty
1 B 2R AT AT RO T, T A2
M55 58 2 Witk (Fay & Krauss, 2003; Stewart & Kane,
2006, 2007b).

BT = RHE A 70k Z R, M7 A N 42
PR AE I, BRI B AR K R R (Batty et al.,
2002) . {HIE I 7 AL R B AR AR A A s AR
TR DU PRIX [ o AP AR 3 X ) 2 3
BEE TR AEAFE: AU CEE N TR R
7%, JA#H M AL E 7R (Wright et al., 2009). dF
AW R PR B m e BT R R, ARAE
95%L)_F(Huynh et al., 2004), {H4 & HIF] HRIE
Bi P e R BUIC, ARAE S R T L IR R R
(Anderson, 1991; Oddie et al., 1994), Z ¥4 424

A A 7%, AR TS A 22 B — g (5K
F

LA R H R TR AR € (1 5 5T 3R
TIIE I MR BB, R, g Kd
£ R R AH B B AR PR b IR A0 2 3 B TR AR
#fj /< (Johnson et al., 2007; Wright et al., 2009), H i
LR A AE 22 W B P 202 N . K
AaRr . FUb R OE RN 7E R A L AR
T b 35 o b R O TR R P R 7R IR R R
SR L N SR R R M R 0B ) B W
(Wright et al., 2009). FRAFAT 25013 Az FL B 2w e /T
PIFRR T AR 0 R 2 I G R 7, HT E 2
M 2Z B P B AR TP 4y 5 3R 19 (Batty et al., 2001;
Johnson et al., 2007), W T B&AR H nl B[R] IR A7 7E
KEAE A AR BB, 1K A A54G 25 b 1)
TRy B8 TAERAR %, FEAE 4 2945 21 S0 R A
—SEREMS AR R TR . AR RIX — ), R R
FASHARAG P72 SR AE ML AT R, P AN R TE ik
(1 JRERZE T 2 B EC P, AR IR A B 1 D) S AT
(K] 772 (Batty et al., 2001; Dearnaley, 2007; Fi [l
24.2007).

R /NG TR R () A7 e Al A 2
75 Bt #E 2= (Epidendrum  nocturnum) i 5] )5 32 4 o,
MREARK N TT emf, HTORAE A2 TG H AR
W, WA R LT RE, B AR/ I3,
AEH A BT S (Stewart, 2008) . [AlFE, Hidz 4Lk
SRR, MR AR KO, BT BT 1 Ak ek, [
VA B 75 50 B B D) (Smiith et al., 2007).  [BIE AR
FE TR T AMAA TG 278 IR, ALK
SR L LG AL 7 PR HR 5 1R A4 R A7 36 6 55 (Smith et
al., 2007).

gr PR, SREAR RS T R RMEY) S B
HAE KRR ARKRFIE . DU IR AL 254 ik
RERE JRAEBTRRESESEAL b, AT 2 A A 2L R
GEEZ/IEIVE R S I

B3 3k

Anderson AB (1991) Symbiotic and asymbiotic germination
and growth of Spiranthes magnicamporum (Orchidaceae).
Lindleyana, 6, 183-186.

Armstrong DP, Seddon PJ (2008) Directions in reintroduction
biology. Trends in Ecology and Evolution, 23, 20-25.

Barrett SCH, Kohn JR (1991) Genetic and evolutionary conse-
quences of small population size in plants: implications for



104 £ ¥ % F M Biodiversity Science

19 %5

conservation. In: Genetics and Conservation of Rare Plants
(eds Falk DA, Holsinger KE), pp. 3-30. Oxford University
Press, New York.

Batty AL, Dixon KW, Brundrett MC, Sivasithamparam K
(2001) Constraints to symbiotic germination of terrestrial
orchid seed in a mediterranean bushland. New Phytologist,
152, 511-520.

Batty AL, Dixon KW, Brundrett MC, Sivasithamparam K
(2002) Orchid conservation and mycorrhizal associations.
In: Microorganisms in Plant Conservation and Biodiversity
(eds Sivasithamparam K, Dixon KW, Barrett RL), pp.
195-226. Kluwer Academic Publishers, Dordrecht.

Botanic Gardens Conservation International (BGCI) (2009)
Symposium on the Project of Conservation and Reintroduc-
tion Demonstration Test of Rare and Endangered Plants
Dipteronia dyeriana, Magnolia odoratissima and Manglie-
tia aromatica (2MIGHY) = G BEF L 2AFH
ARFE GRS 0 H 51 FR B 7 VE AT 23). http://www.bgei.
org/china/news/0644/ (Accessed 5 April 2010) (in Chinese)

Botanic Gardens Conservation International (BGCI) (2009b)
The Successful Startup of Reintroduction on Rare and
Endangered Plant Davidia involucrata (¥# ¥ ki 47 i

) Bl Bl U4 B B )3 Bl). http://www.bgci.org/china/news/
0643/ (Accessed 5 April 2010) (in Chinese)

Caplow F (2004) Reintroduction Plan for Golden Paintbrush
(Castilleja levisecta). Washington Natural Heritage Pro-
gram, Dept. of Natural Resources, Olympia, WA. http://
www.dnr.wa.gov/nhp/refdesk/pubs/paintbrushreintroduction.
pdf 6 (Accessed February 2010).

Caro TM, Laurenson MK (1994) Ecological and genetic factors
in conservation: a cautionary tale. Science, 263, 485-486.
Chen FQ (5:7%i%), Xie ZQ (#f4%5%), Xiong GM (FE &),
Liu YM (XZ ), Yang HY (#43%) (2005) Reintroduc-
tion and population reconstruction of an endangered plant
Myricaria laxiflora in the Three Gorges Reservoir area,
China. Acta Ecologica Sinica (Z:#&243R), 25, 1811-1817.

(in Chinese with English abstract)

Dearnaley JDW (2007) Further advances in orchid mycorrhizal
research. Mycorrhiza, 17, 475-486.

Ellstrand NC, Hoffman CA (1990) Hybridization as an avenue
of escape for engineered genes. BioScience, 40, 438-442.
Fay MF, Krauss SL (2003) Orchid conservation genetics in the
molecular age. In: Orchid Conservation (eds Dixon KW,
Kell SP, Barrett RL, Cribb PJ), pp. 91-112. Natural History

Publications, Sabah, Borneo.

Fiedler PL, Laven RD (1996) Selecting reintroduction sites. In:
Restoring Diversity: Strategies for Reintroduction of En-
dangered Plants (eds Falk DA, Millar CI, Olwell M), pp.
157-169. Island Press, Washington, DC.

Guerrant EO (1996) Designing populations: demographic, ge-
netic, and horticultural dimensions. In: Restoring Diversity
(eds Falk DA, Millar CI, Olwell M), pp.171-208. Island
Press, Washington DC.

Guerrant EO, Havens K, Maunder M (2004) Ex-situ Plant
Conservation: Supporting Species Survival in the Wild.

Island Press, London.

Guerrant EO, Kaye TN (2007) Reintroduction of rare and en-
dangered plants: common factors, questions and approaches.
Australian Journal of Botany, 55, 362-370.

Hagsater EE, Dumont VE (1996) Status Survey and Conserva-
tion Action Plan: Orchids. ITUCN, Gland, Switzerland &
Cambridge, UK.

Huynh TT, McLean CB, Coates F, Lawrie AC (2004) Effect of
developmental stage and peloton morphology on success in
isolation of mycorrhizal fungi in Caladenia formosa (Or-
chidaceae). Australian Journal of Botany, 52, 231-241.

TUCN (1998) Guidelines for Re-introductions. Prepared by the
ITUCN/SSC Re-introduction Specialist Group. [IUCN Gland,
Switzerland and Cambridge, UK.

Johnson TR, Stewart SL, Dutra D, Kane ME, Richardson L
(2007) Asymbiotic and symbiotic seed germination of Eu-
lophia alta (Orchidaceae)—preliminary evidence for the
symbiotic culture advantage. Plant Cell, Tissue and Organ
Culture, 90, 313-323.

Ke HL (f[¥#f[), Song XQ (AKA7ik), Tan ZQ (&), Liu
HX (XI4LE%), Luo YB (¥3%) (2007) The technique of
orchid seeds baiting in situ and its applications. Scientia
Silvae Sinicae (FkMEA}2), 43, 125-129. (in Chinese with
English abstract)

Levin DA (1990) The seed bank as a source of genetic novelty

in plants. The American Naturalist, 135, 563-572.

Liu ZJ (1), Liu KW (XA ), Chen LI (M F)H), Lei SP

B M), Li LQ (FF5#), Shi XC (ifile#7), Huang LQ (¥

>K5) (2006) Conservation ecology of endangered species
Paphiopedilum armeniacum (Orchidaceae). Acta Ecologica
Sinica (ZEZ&%4R), 26, 2791-2800. (in Chinese with English
abstract)

Luo YB (¥'5ih), Jia IS (374 2E), Wang CL (£4%) (2003)
A general conservation status of Chinese orchids. Biodiver-
sity Science (ZEW£ 1), 11, 70-77. (in Chinese with
English abstract)

Martin KP (2003) Clonal propagation, encapsulation and rein-
troduction of Ipsea malabarica (Reichb. f.) J.D. Hook., and
endangered orchid. In Vitro Cellular and Developmental Bi-
ology. Plant, 39, 322-326.

Maunder M (1992) Plant reintroduction: an overview. Biodi-
versity and Conservation, 1, 51-61.

Oddie RLA, Dixon KW, McComb JA (1994) Influence of sub-
strate on asymbiotic and symbiotic in vitro germination and
seedling growth of two Australian terrestrial orchids. Lind-
leyana, 9, 183-189.

Parkin M (2007) Reintroducing native plants into the wild.
Written for the New England Plant Conservation Program
(NEPCoP) by Mary Parkin, U.S. Fish and Wildlife Service.
http://www.newfs.org/protect/rare-plants-and-conservation/
policies-issues/reintroduction-policy.html (Accessed 6 Feb-
ruary 2010).

Pavlik B (1996) Defining and measuring success. In: Restoring
Diversity: Strategies for Reintroduction of Endangered



513

JAFIRSIT 5 BB Bl BE A SL 105

Plants (eds Falk DA, Millar CI, Olwell M), pp. 127-155.
Island Press, Washington, DC.

Pavlik B, Nickrent DL, Howard AM (1993) The recovery of an
endangered plant. I. Creating a new population of Amsinckia
grandiflora. Conservation Biology, 7, 510-531.

Ramsay MM, Dixon KW (2003) Propagation science, recovery
and translocation of terrestrial orchids. In: Orchid Con-
servation (eds Dixon KW, Kell SP, Barrett RL, Cribb PJ),
pp. 259-288. Natural History Publications, Kota Kinabalu,
Sabah.

Rout TM, Hauser CE, Possingham HP (2007) Minimise long-
term loss or maximise shortterm gain? Optimal translocation
strategies for threatened species. Ecological Modelling, 201,
67-74.

Samira C, Satyakam G, Rao U (2009) Micropropagation of
orchids: a review on the potential of different explants. Sci-
entia Horticulturae, 122, 507-520.

Seddon PJ, Armstrong DP, Maloney RF (2007) Developing the
science of reintroduction biology. Conservation Biology, 21,
303-312.

Seeni S, Latha PG (2000) In vitro multiplication and ecoreha-
bilitation of the endangered Blue Vanda. Plant Cell, Tissue
and Organ Culture, 61, 1-8.

Smith ZF, James EA, McLean CB (2007) Experimental rein-
troduction of the threatened terrestrial orchid Diuris fra-
grantissima. Lankesteriana, 7, 377-380.

South China Botanical Garden, Chinese Academy of Sciences
(SCBG, CAS) (2008) Success in Mass Propagation and Re-
introduction of Critical Endangered Plant Tigridiopalma
magnifica. http://english.scib.cas.cn/rh/200810/t20081010_22-
821. html (Accessed 6 February 2010).

Stewart SL (2008) Orchid reintroduction in the United States: a
mini-review. North American Native Orchid Journal, 14,
54-59.

Stewart SL, Kane ME (2006) Asymbiotic seed germination and
in vitro seedling development of Habenaria macroceratitis
(Orchidaceae), a rare Florida terrestrial orchid. Plant Cell,
Tissue and Organ Culture, 86, 147-158.

Stewart SL, Kane ME (2007a) Orchid conservation in the Ameri-
cas: lessons learned in Florida. Lankesteriana, 7, 382-387.
Stewart SL, Kane ME (2007b) Symbiotic seed germination and
evidence for in vitro mycobiont specificity in Spiranthes
brevilabris (Orchidaceae) and its implications for species-
level conservation. In Vitro Cellular and Development Bi-

ology. Plant, 43, 178-186.

Swarts ND, Batty AL, Hopper S, Dixon KW (2007) Does inte-
grated conservation of terrestrial orchids work? Lankesteri-
ana, 7, 219-222.

Swarts ND, Dixon KW (2009) Perspectives on orchid conser-
vation in botanic gardens. Trends in Plant Science, 14,
590-598.

Templeton AR (1991) Off site breeding of animals and impli-
cations for plant conservation strategies. In: Genetics and
Conservation of Rare Plants (eds Falk DA, Holsinger KE),
pp. 225-238. Oxford University Press, New York.

Wing YT, Thame A (2001) Orchid conservation at the Singa-
pore Botanic Gardens. In: First International Orchid Con-
servation Congress Book of Extended Abstracts (eds Barrett
RL, Dixon KW), p. 26. Plant Conservation Association Inc.,
Perth, Western Australia.

Wright M, Cross R, Dixon K, Huynh T, Lawrie A, Nesbitt L,
Prichard A, Swarts N, Thomson R (2009) Propagation and
reintroduction of Caladenia. Australian Journal of Botany,
57, 373-387.

Zhang DY (5K K55), Jiang XH (Z£HH) (1999) Progress in
studies of genetic diversity and conservation biology of en-
dangered plant species. Chinese Biodiversity (424 £ ¥ 11),
7,31-37. (in Chinese with English abstract)

G TS NET)



