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ABSTRACT

Background & Aims: In the realm of plant conservation, in situ conservation often faces challenges that stem form
climate change and unresolved issues. On the other hand, ex situ conservation poses genetic risks linked to the erosion
of genetic diversity and genetic drift. This paper conducts a systematic review of the merits and limitations associated
with both in situ and ex situ plant conservation. Furthermore, it amalgamates hybridization analysis within natural
populations with previous research findings to elucidate the role of long-distance pollen dispersal in gene flow.
Progresses: We introduce an innovative conservation approach termed “parallel situ conservation”, which integrates
elements of both in situ and ex situ conservation. This methodology is conceived with a focus on the dynamics of gene
flow, using pollen dispersal as a means to sustain genetic exchanges between the in situ and ex situ populations. In
practice, it is imperative to establish ex situ conservation collections in proximity to or within in situ areas, such as
natural reserves, while considering the range of pollen dispersal. This step is crucial in ensuring robust gene flow
between ex situ population and their natural populations. This integration allows small ex situ-conserved populations to
connect to the gene pool of large natural populations, effectively safeguarding the adaptive evolutionary potential of the
ex situ-conserved species, particularly those that are rare and endangered.

Wik H #: 2023-06-04; 52 H #: 2023-08-29
ST H o ERFER LY A 151(2021ZWZX18)
* J@WA/E#E Author for correspondence. E-mail: huanghw@schg.ac.cn

https://www.biodiversity-science.net



LRE: SEEYMH R 5T IR 1M T %6 Y LR (parallel situ conservation)

Prospect: The effectiveness of this approach hinges on species-specific solutions derived from a comprehensive
understanding of pollen-mediated gene flow and thoughtful design of ex situ conservation plot. Parallel situ
conservation, when combined with other existing plant conservation strategies, holds promise for the future

preservation of biodiversity.
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AW 2 R A 2k © RO 4 BR M SE AL (UNEP,
2021), W2 R B ORA O 52 314 BRI B A O
BRI (EERAEDZFEERE) 8, RIMEH RS
] g fifp e A= 22 A5 1 PR At 2 ) el A e T AN iR
%577, {8 (2011202054 Z FEIE & THRID) P
R EEZ A B AR (YR A0 BhR") kA
— T 58 4 S FLEE E H #7(SCBD, 2020), SZhrsh R
ZmE HAR(PBES, 2019). Bc&HE (EWZ et
29) A HIREEZ) 7 K43 (COP15) 12022412 H 19
Hilt CE-FEERIREERED ZRAEMHEAESR) ( (B
FHEZE) )IARK—2, HEZEHSL T 4120505 E9) %
BEPE IR 5K H AR A1 2320304 4 BR 473 H 47,
AW 2 R ORI B TS, A N IS B T I 1 7 0 Bk
iz —. HPEVENCOPISEEE, JkeimFH
FERIE LR HE T EEEH, IS (RSEESE)
H A St A PAT Hh R A5 75T A DK 1 45 S 5 4 A
o D250 SR ek Ayt [m 4R 8 328
COP15, #RIL T E Frft 2“4 25 e B AR B[R],
X ERA A L R B H . fECOP15% S A
o b, WEEA: “REFRZRHARE ST R
LG RN, Bshdbat TS E ) ik 5
W, A ERI T AEY) 2R IT H CR AR A bR
PG — I, 4 51 44 BROR SR SEILA M) 2 A6
PRAPFEESANAT BT &I

T 2 R 20 R AN 2B 25 2R 40 1) B 4 A
57, e NAL 2 PGP KRR 4L e AN ] Bt (1) il
AR . BT N RIE S S AR T f Had i) A= 58
IR S R 2R B, A BRAE DM 52 g8 e A 2
1$40%, FHAnE4ks: ETHR S (Humphreys et al,
2019; Antonelli et al, 2020; Buchholz, 2023), K&
BRI AT 15 2] R IR, BRE DA M IR
PR AR R AR, BRI 2 FEEIR
FIRAZ SR M (Roberson et al, 2020; Huang et al,
2023). TP Z AEVERY 32 B B R 57 (in situ
conservation) F1iE i £ 47 (ex situ conservation) i il
AT, (HRX PRI E A GG, B, —Leoddy

& R B M P Ok 37 SR g AH 4K 52 Y (Husband &
Campbell, 2004; Laguna et al, 2004; Volis & Blecher,
2010; FhILFE, 2013)0 ASCHE T ANFIEAD ORI HEWE 1
JR AR RO, B T AT R S A R
FHHE Z R B RAEER NS, S EG1EH
I B B A S B, R S E IR S
AR 1 (-3 (parallel situ conservation) 5B .

1T NSRS B ) B B R R0, Mg LA
R AR ESRGE R HPSR, B2 KEY)
2 B HE IEH I K Ao A, AnAS Ry SR
AR ORI FE T, BI2UHLOR, A 213 = 4
FE YD 2% (Pitman & Jorgensen, 2002). [X|itt, EHi
SEYR AR N BT A BEAS 2 BRI,
FICHb ORAP AL I PR 7 2 P B 2 B R AR P it

R A f il g J AR ORI A T B,
JRA AN B ARA S RGEBEAT R, AT ZERE RIS
YRR AE E ORI AT AR B AT AR (S
%5, 2012; HKAE, 2018). WL IR E R R
TGN TT %, RAFAE RN 23 B sl U AR T
TR AEBE PR 2k A8y W S A B A 4 i)
o [FINS, b ORIP SN P R MR T AR
JEE R RS NI 73 BN e 55 77 THI R R 1 (12 7
%, 2015). TR HORRERCE AR D, B R A
B BRI, AR JFAE B DLA I OR3P 08 2 B
o A Ao 5 4 N SR W] 47 550 RSR AR ) 2 R R AP D
— HEF B B, it ORA AT M R AP AR A B
BONANTE, BOEHATIR IR EEZETE. 5
SR AR LE, T ORI T AR TP B, 4R
WD A BEAR, HE MR A IR, SR L 2
FEVEAR, DRAP VDRI A A7 BEAL TS I AP AT E

AL DR AP AR W 22 RV ORI b i BRI — T
o, EPRRUEY) 2 REVER) BT B, #Z20214F,
RE CEALA74 E K G 3 AR RSP X (http:/Awww.sta
ts.gov.cn/xxgk/sjfb/zxfh2020/202202/t20220228 182
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7971.html); 20214F, F&HEEXE 7 75MNE KA
(http://www.forestry.gov.cn/main/5944/index.html)
PRVAS SV SAIERE AES P /N T N il s P E e R E
Ykl S ORGP, 35 E B 20t 4 70T LR IR 1R I8
A7 R85 (ecosystem approach) it F1 A7 1k
HATHEDRY, FFIAF T — % Rk (Lee et al, 1982).
R CEMZRNEAL) E X, ARG ELS
SEEE . AKFVEMBE, AR RS
AT 7 B2 FH 1 A% B (http://www.biodiv.org/doc/decisi
ons/COP-05-dec-en.pdf.2000). 45 ARGk 152 —Hb
A ORI 3, R A S AIE
A RS H ORI BT A0 I AL AT 7 82
J&(Shepherd, 2004). %A1, B EERSEARL, B
iy ORAP FR) [ A7 R VR AE )@ H 280 S, i, S
G2 R R AR, & T 5 SRR
i A% 3 T AN F 3l A AR AF A AT (Huang et al,
2023). Flhn, oA T Aedb X e T &2
% (Lonicera oblata) % &2 IE 70 BURK, J7 s A%
A T N FLREAR RN AR 73 W7 2% WY 4 3R AR I i FLA
SR e IE PG ) B R R 2 —, ARSRAURARI 2
ARHAG X it — B R4 I AER (Wu et al, 2021).
Wang 45 (2016) %5 H [F F 5 SR PR 47 X e R 47 I 61
FhBSEREYIBEAT TR ARSI AURAR T 2 A
H AR R DO B IR P BE 70, T IXsh e E
Yk g HAR DRI X, VRSP BARR L T RE
SRR DX IRV L R NN 1% ), B H SR PR XA AT
RETCIRY Ko [FI, BEAYZ R S HIX 2 80k
Jek I Mk = B S IR, B AR ORY X B A S
HARA TR BIRCAH LR, AT ASBE R IE ) IR
FHITIRE

TEPIE R P B S AL SRR I L b o 55 U
[ L Ao B AN AR ) B R A5 5| AU R S IR AR TS
Vi, FF. AMERFERAREARNSET . MR
SRBEAE R B/ D BB AR R RS 00 T S BURE B
W AT ORAF, (HZ TAE PR AR T~ A BERRAEAE
e A PR H Bt = 18 1% 2 # ¥ 1) (Schoen & Brown,
2001), XFFFh-F A &KL A (recalcitrant)Fh 1
B AN R R B A7 ) e BEAT IR R AR B
(Volis, 2017) . V& HE PSS A& AL bl PRI AZ Lo 0 R,
HEWE VR YT s OR AP B AL, AR
2k T T R A R ORI AR (R AR

2015) . EAE ) el 7 BIR F¥) 2 1) R K508 D K ) o 5 e
AR, W R T a2 R RTE, Y
P S DR RO R 38 o LA N R RERFAE, R e 2
BUEREN M AR, RN TR R, JERE
RANARIZL S 38 A% 20 PR S0l AR T3 2k
T EE o A AR AR S NI A AL BE T B PR
TRAP 38 % 22 A B R OR 4P APt A R8s 0 (R4,
2005), PRI, fnfarfig ok = AL AR Bl 8 0 1k 4
1A% RIS A2 DA 0 el 375 A DA ER AR B ) 3
M ORI (A% o 100 L (35 7 SR 51, 2022)

X5 2 F 0L A 0 b O R b R O M LR 4 2
LYk 2% BRAR R AL XU CRAP P ) 13 A% 2E A0 7
J1 9 BAR(EEWIZE, 2005). AEtHB RS, BAR
Tt 1) o A 25 A RS B e T PR AP e gl e =X, bt
5 A el T SR A R B AR b, SR B —
il BEXF K RE (Ursus arctos) FhAFREAT 7 34, DN Z28% 1
HRER R B AL Z RV DR, s 2 R
2% (Miller & Waits, 2003; Haroldson et al, 2010).

XoF T PR BT A A S Hb A 2K T S0 B A
KARFh, TR ME— T AT ORGP R . A
WFERERFEASMNERESRGERY R
(Bgwss, 2012; 2 AE, 2018), ORI &R
EMEEEREZ A AN R TR %, Hi
e P38 A JRURS: I B A R A o AR Il A2 i o R 3 B2
W fEAEY) B B35 B, ABALE VR G A W R AR 5| ol
AR, AR RS BR AR ) A AR a5 A
R4 [ (Hurka, 1994), 43 HCOR4 IR R T
— RAR AL RS, R 0 R SR Aa R i =] U 5
FhiT, XM 2 BAFH AR .

2.1 IBfEZEEMEL

WAL ZFEYEIR R T R — RS R s B A A
(AT A 25, e MR AR A7 S s AR
ViR . T MY 2 NN ERE, MR
B, AR G a5
WRIAE . R, — AN B % A8 R W el i 3t £
EREY) T, AR G DB LR,
P — ok A 2 A ) EE 510, X hAi1S
T el H A ORAF B 246 K38 53 22 W e i ) A e IR
R AP i A = I F T U L A LN
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AL IR, ORI H Ar:

2 /L TE1005E AR FF)FP90% LA L 1) isii5 2 FE 4% . [A]
I, ARG AR e AL 2 A R AT MR A, R
1l 1 M OR A SR A RO B RS AN DB PR AR o

AR5 (2005) VEAL 1 eCBURE ) [l 51 A ) 50
=¥ A (Eurycorymbus cavaleriei) & H:200 % # 14X
Y A R, I FLREAR a5 A 2 FE AR T
10%, RHUAZP) ML Hh OR 37 5 B I 184 22 FE MR
o EhR b, DAEARE—AT M, 2P A
P ZFEME AR, AR, TR B 2
FEVEARYE Tk 5 B ok B A — SR AR BSR4k Rk
T (R D EAA o FEH BB B P8R4 R A ]
AL ORIP ) PE 5 Mg (Vatica guangxiensis) #4175 6 U
ANTH], Li%5(2002) 4 2047 el 3 -5 31> E AR A
HEAT S Z R LU, R DI B 5 ) 8t A% 2
FEMEIA S 1 H AR R 188.3%, i BAXS ) 7h H A 1Y
TR ORIPFE L 2 AR MK EREAGR B, BR
IR — 28 5 R o B v (R e A S5 ik DR 38 5 0 B
Feo Sihr b, 204K MR T LA
fFHFEL R EE, PELS/DNER, LBk 2t
MR 2 LA, & B 0 HURE SRS FIE > ) A
T3 R AT DLAERE H 2 9% (848 Z A
22 EXE5HEIR

I 2 AR R R AR G MR E R, TSRS
MR FEEREFRPRIE, NEIKE, RBIEAE
5 DAL PR A At ok () AR B FE T I L R IR 1Y
BRI, T AAE T 21 0 5 805 7 BE R AL 1
e I T BEAI G A 2 FEE, TN — AN KB A% 2%
N . Newman Al Pilson (1997) %} 5@ i 1¢ (Clarkia
pulchella)/NEEE(N = 12)AN A1 A2 FE B 1) K 24857 5%
BEATHR ORI, B3R, i B 5T Ja A R K 40k
R BT BRI 3,605 o« FERE Y [l AT AR T
PErb, DRIAEY I )25 (8] R PR, ORAE BRSP4
EHEA R, Pk, 58 M A2 5 1R i AN n) i
oo [FINE, I ORPE BRI AR A, W iReh =3k Rid
X, FEFE—FKRXEEEEHE, WEEM 7R
FIRIS . AV TR EE PR ACIE AE 3208, VR4
() 5 R A R G 2 0 . @ e
SRIRBLIAER S =, A H BN T8k, 2k
PRIE]ANMA I AE I R SRR I B i, 2
W el Jos B A B R A RO R

XTI EYIRI R, A58 7 A i as AL XU
A & &% % 18 (outbreeding depression) . it 1% [ 1k
(genetic assimilation) 14 K] #7% (introgression) % &
K] 7N P K 45 (Seehausen, 2004; Todesco et al,
2016). LK, fESEEMAAE G, B Ak
JE R A Wy A%k (Juglans hindsii) PR 4k 35 R AZ bk
(3. regia)Z A T T I K 2 1) AU (Ellstrand & Elam,
1993) . I A AR JE M JH 73 A7 B — Ff R AR AT R B
(Spartina foliosa) 7t HAE K E(S. alterniflora) A% )5
H2ZRAEZAE, FENRAE G LT S E A
PRI K 4 (Ayres et al, 1999, 2004; Strong & Ayres,
2013). (HAFERKIE, ZREHI PR AAT S IFA
SEWSEYFh, X 15 BH 44 A8 WPk K 248 1) S AR
SRR T W fEYI
2.3 BEER

I ORA A ST, DRI RS P45 5 L
A WP ZE R, R R N EATE R A
WE A BN T N R ), USRS K
A 3 A& B 2AE (Husband & Campbell, 2004), iF
H RS T BT S AR TG0 B AR Y iR AR AR,
M AS BE 52 B8 LB A8 [5 )5 1) B 1 (EnBlin et al,
2015). S W fG A A AE AR ) el M DR A (1 i FE
T AR B I AR AR B A ROHECE MR A L
P, MTERAL. UM A i 5 45 5 T R A AT LA
L AR IR IR, IXPhARAZE J5 B Fh (1) BT 41
[ A 7 AR . B 45 (2001) &I, K7
M A R DB 805 ) K g B IX 5 o 38 470 [l 11 R
PSR, ERSMATE LS TRAE T AR
FEMARA . DRI, FEW G AP i) T gk 3 12473
RS, S N A RERE, HH R —#R R T RE
H 93k /1 WA A A0 Ao £ I M DR SR A T RSB A% 3 R
A%, SchroderflPrasse (2013) & 8L T #:E55 (AE Y0 Fh
TAHECT B AR P R B H B R T . X
A BN B B HE IR AT M DR B 1) S A R A AR
TN Ji o B A AR R B A 22 KRR FE 2, {H
JE DUE B AE A0 A6 3 DR 47 0 R rh HC st A% 38 87 14 1)
Ak

3 BifEiE

A s OR 37 Ji B )38 A% U A HER Y, I
b ORI Jo A B 2 (i 2 D 6 o A ) 38 A% AR R A 38
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LRE: SEEYMH R 5T IR 1M T %6 Y LR (parallel situ conservation)

R4 (genetic drift), H 7845 B L b A7 21
ALTEIR L MPIRIARAT L ARSI R A — R BI X
W o LML ORIT ROREIEH /N ERE, S5/ EREAR G
{1 Jer R AR A 2 R I M AR 7 R A LS T .

BERE LR, BB SN U ST R,

I Hh OR A FE A EE T T S AR T VR 22 X L B
W& (35 %3, 2018).
3.1 FMRIPEREEIERER

{# 5 L X 41 2% (conservation genomics)if 48, 1
T B P 5 AR PR R F FEAIG 1 BRI A3 b id B FL A
DRI B RAR, AR AR A 6 R A K ()38t 4% 2
PEBE 7T 2K 1 %7 B 32 HL (Avise, 2010; Ekblom &
Galindo, 2011). T f#WifErE YT AE SR HE B AL Z AR
KPS T i 52 A R R SR S AR L . YR
(2022) %} % & & (Primulina tabacum) ftj 17 /™7 4E
JEFEEAT A S R A A 7, ARAE A IE R A HF
M, BHA S HA . FEA R FIRAS3FH R,
FRATIR) I C 28 AT B A4 300 7 05 (Y et al
2022), XAFACEL RGN IEE B JE R 26
PEIEAT T LR, I E ASJE B A 138 A% 2 FE A7 5
I 2 AL S B B 27.7%, T S
60% 1)1 1£ 2 FEE ] DAFEAT A — AN S ACHEAR TP g 4K
o XFFEEAA R, W R R A E R
HORE, ORItk ZFE M ttls . AWIREE S
ZE R DU, B REE 2 R 25
ARAEJEHER], 177 573 AE A (10383 4% 20 1 14 0] A
FESEREN o FESERR TAE, RS T 18 4L 2 4
PR ICARAE— € WAE, S b n] ARSI R 1 7
i P, AT LB E RGURHIE SR HI
WAL Z R AT A . VP (1998).5 45 2 4 (1)
SR, INANAREA R ARG AR
B RGUERHE, B M ] 2 A 5] R HORE g, [
(NI ERINYSPONE & 7/E P N S L VA <]
10-20FR/ESA AW el 15 ZT M LR

FERT IEIE MR R B IR 2 8B T, B TR
Tk Z SRR ] #RAS, AR ] () o A8 et TT R HE—
SEAEF . SRk, BRI e A i 2 1) A0 25 6 1Y) SR BR 1k,
HHKIRAZDEIUNME, ARz 8 T
JEASGI M. ERmIE YR YE N SRS K
A o ) A8 S SR YD, I IR (10 36 4 VI A oA
75 G I R B R S B E AL A —

Zhang %5 (2010) i i 52k #2152 36 R B, T Hb AR 3
8 BB A [l 1) 22 i AL 6 ) ol R A% (Sinojackia
xylocapa) F1 8% G FFE4E 4 (S. rehderiana) 7= A& Fif i) %
A2, RHRHORG Wb BT b R A7 I AR BT i B
FSAE 23558 B R ML) el b R R B AR . IX P
SE[FFER] B K AEAEYIAN N, 6] — A Ak T AN ) AR 5
AT E RSN F SR, R REe
S8t 5 i B VE (local  adaptation) f 4 0k A1 35 [X] 7Y
k.

20 M DR JE A I B i A 5 T A e A A )
SEORAE XHEAT AT, a8 3 N U AN P A . R
AT RE M9 D A P b A S DR A S5 R TR AL I
B2, TUCN E CAE WG A ol () Ji 7 i 3t 30w g A7 3 b
TRt I HgE % N~ Bk #% (http://www.iucn. org/the
mes/biodiversity/sbstta7/plant_strategy english.pdf).
3.2 HAbEYRIFREG

VRS 25 (2009) 4t 1t 1 Hh A A7) el mho s fr
POHEY) AR ANIE R, R U YDIE ARG 18 2
PEACZE, IF HAA NG I b 4 SR i) B R R 22—
T () A 28 38 0 Ry B A R0 40 3 DR 47 1 AR A8 36
5355 R 5 HH ) 22 S BBOR BT (VF F 45, 2012)6
AR A b OR3P ) S A AN BR85S
BB, 2 m A MO T 8 T 20054 42 Hi “i b
{#47” (near situ conservation) (A&, BIZEY) AR
A AT X () Y8 LN B, e 4% 5 AR R AN
AL AE B 3 S N AR s (7D 2, 2013) VFHFE
£5(2012) PA3SH [ 5% F i GR AP EF AR NI TN R,
XPEATT R T 5 30 . R RO E AT T LR
F, 4R RKIT AR 38T E MM fa Y, &
N R b e E192%, Hom Ry R AR 1 AR K
a7 P AR 38 AR K Bz AT ey T R AR . 1%
s R AAE T, FIH B IR B G b Oy s
HEM AR ETE 2%, BATIIR B Z 0 FE B8 E 2 7%
PR I R F R . A, I PR 3 Z R A
A AT BRI/ B A 2, HLiX ey
TR fe K AR 2 N R A BHig sh A A A 855, 8 H H
S E RGAAAE SR ARG R . 0T ARG
HFF JE/NFROBE () P 0 H AT B Z B 5T . Volis Al
Blecher (2010)#2 th B “#LLahi i R (quasi in situ
conservation) 5 U Hi R 47 JE & AHALL, 5 I 78 1T L LR
P R SR AR AR AL ) B SR B B AR B T
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LRE: SEEYMH R 5T IR 1M T %6 Y LR (parallel situ conservation)

NI, FRAE DM 78 3 1 B HE AR AT B )5
g1 Fhe

Laguna ¥ (2004) 7£ it th O 47 1) FE Al E4g s T
“PRREFIX” (micro-reserves) )5 i, AR X 45
T/NT20 hafty W dk i) /N B OB b 4H e X 4%, 1%
T R A R T DU S A 2 2y, FEANEEST R
TR ) E AR DR X BTG HL T, PRg T 2 DLt f 4
NEREYICRAE RS AEAFE R B, PR X
(%) B Ty 75 DAAS [R] O 3 b 5 76 A) P 25 TR A2 i T4,
Rl S 5 Wi fe #9200k U, MR Hb R E E
(connectivity) & e AF A7 FIVEAT Y 21 EAR B (Yesuf et
al, 2021), L% (edge effects) Al Wk &% 7712
FEAER A 5 BE B 4% 2% W & . Husband A1l Campbell
(2004)FE H T “[a]HhfR47™ (inter situ conservation)ft)

&, BB EYR R T RSN . S, Burney
FIBurney (2007)%x /MR HEATHHRE, FE4AH TR
ITHTT R, B2 ORGP 5 BEREAT 5 A IRl B, 18+
FR) [0 U5 b A =4 /i TG A o A B & T3 3 g s
MR, S8 AN SEIAEERIVR R . {E\VolisAl
Blecher (2010)\ 1% 77 SAAAE— M Elan ki, BIZ
77 R SEBR 2 B AR R A AR B T 53— AN R
P, R R DR A R 18 A% 22 PR SR K ) )
@, Uma Shaanker & [ BAHE H T “ AR AR 3L K]
(forest gene banks)[{I{R# 771k, 1%L — N EHE
(R ORA R, A O IX 5N A5 A
A, BL B B — AN 2 BB (Uma Shaanker &
Ganeshaiah 1997; Uma Shaanker et al, 2001, 2002),
V27 VEF AR Tl (18 Aol 57 5% 08 AR 4 2 — M RO
m, HS VS A IR .

ML FHE P OR3P SR W )R S AN D7 VR AN
HMER I, SAETF KB ORG FIT LR (1) b [ADIRZS
B HEIEAR, RN ok G &k O 5 3t fR 4 (08
FEBEFHT 75, (AR WA, JCH A 20 T X
T b AR ) o B 088 A 22 B P RT3 A 9 D 1A A
RAF

4.1 EITHRIPSERER

B A% 2R VAL — NP B B R 4 R
B G A5 2 i B B R bR, B KT B 2 BRI
TRE A R0 B AL T 738 SR AR A R B, 1

R FERAL 2 FE AR, AT 2 I B A8 SR Bl
JRREFEE T 15 5 3L T {68 s B 52 B A A BB (Spielman
et al, 2004; Markert et al, 2010), ¥e5 2, Y1
JEECKAARTT E R L ZREVERE R . FAIE R
PN T T G bR Z B R AR AR, K S B
BUEITAR . BRI, B A8 IR 4 JE B o)
BER; U] it i 52 DR AP S e 5 B AR R 22 TA) B 2 ]
AT ), R AN BN O, Bl s AN
SMERESIANAMESE . SRIM, H TR A X TRy
Jo B 5 B A S B DR B 1) ) R DR A I
ESIESER

BACHYIbR B AL, BB, 5, Bl
SEHEATAE R (Culley et al, 2002). 7EH B WHEATHIEL
.(Vigna unguiculata) {E4 5 B A4 J& B 2 18] 1) 4% K
W95 7, Pasquet% (2008) i 7 1 Kk K 1 (Xylocopa
flavorufa) 75 5T 5 AN [] J& # [5) o : R 1) ok, 45 3%
R E W B KPR S AR R E R IR ), HRm g 3%
PEESATIAG kmo AR T-2E0ESE LA, S Al e
B A6 ok £ #E 2 G 7 BE 2 (Krauss et al, 2017;
Wessinger, 2021) . XEAL Ky /& —Fh B 24 77 2,
JR BB A Koy L A o B K 24 R B ) A R AL ) 1) 1710
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FERRIIAER R A TGy, WA RAE R i
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N TR I AR B B A 1 () AR X A ik
FERASHAE A, T, RATEIL 2 10 E K 9
HARRY XN, X RUEEAE By 78 /)N nF 75 X (Quercus
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HERINJERE . MCTERERIN JE L) LM A5 46 72 A ) 24
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FEERE S REBEE.

Fig. 1  Geographic information of Quercus myrsinifolia
sampling in Mount Lushan National Nature Reserve.
Horizontal distances among populations were labeled between
each population pairs. N, North population; C, Central
population; S, South population.
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Central  — > South
population ™ o population
© 0-56% ®)

E2 IAEFLUEREBARFRFXAENTEREEFE
RIZE, FIkRREMMERRS R, BFRNZEMEESE
Fig. 2 Rate of hybridization among different Quercus
myrsinifolia populations in Mount Lushan National Nature
Reserve. Arrows and numbers indicated the pollen dispersal
and hybridization rates.
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Table 1 Comparison of strategies and methods for the conservation of endangered wild plants

PRI SRS (SIS (SR TIVEAK A ZHEPER AFAE B 1] i
Conservation Conservation target ~ Conservation unit ~ Method and justification Diversity Main limitations
strategy conservation
LR EERR FEVE JRAERS AR o By YR AESIEK, AERT
In situ conservation Ecosystem Community Natural process a, B, y diversity ~ Habitat loss, climate changes
TR ek MRS ETE B S LUAMES o R WAL Z R R
Ex situ conservation Rare and endangered Individuals or small Outside habitats and a diversity Genetic diversity loss
plants population controlled care
W A eIt M ERE AR UM 5 35 o FEE AR R R, AME RS HE 95 1%
Near situ Rare and endangered  Individuals or small Similar climate and o diversity Genetic diversity loss, vulnerability
conservation population environment to local threats
R X R AES RS R W ES RS ofIBZ FEME LR, Fr e
Micro-reserves Fragmented ecosystem Community Urban ecosystem a, B diversity Edge effects, fragmentation
]t R4 ek AN/ E T i R T ) 8 A E 2 e U EE 2 LSRRI
Inter situ Rare and endangered  Individuals or small Temporary until new a diversity Genetic diversity loss
conservation plants population habitats found
AR [ 2 AR Ao e AL R ROAFHT R WAL 2 R BARARRIEA L
Forest gene bank ~ Germplasm of forest ~ Genetic materials ~ Natural seed banks Genetic diversity Limited genetic representation
trees
e Hh P eIt JE R A BEDR b R 2 I o MBS AR SR IR A DR 2K R ]
Parallel situ Rare and endangered  Population or H Gene flow and a, B diversity Restricted by environment and
conservation plants species population genetics natural populations availability

e IRy o, AT S EEA UL RS fE A
AT A58 4 FHL T 388 A% T A % HL 77 A FR AR % Je A a2t
. HIUEAT I, FFifry T R BUEEY,
BIVASE £ 52 PR 37 o A A0 BT A Joe 0 1) e A= AR A %
2528, TRATIE B ORY g% 2 FEVE R H K.

FEH ORI LU R 2t RIS, I O
PRSI T B OR 57 R B AR A B LA, AN
T3 5 17X Jo AR 38 A% 25 A A i 4 BEAL T BE 1)
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PR JEREIE W A KOV ZH K, el T

RAPERES B R R RO, 4k R IRy &
THE B 100 A% 20 RENVE R S PERE AT ) o SR e AT HE
YIRS SRS AT IR IR GR ) AT A0, AR R
RIS RS AR, ENESEI A Z R R
AR rPARG AR . EOAANTE . JFH IR Rt R i
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