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Thinking about the ex situ conservation of plants in China
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Abstract: With the intensification of human activities and global climate change, biological
species loss has being rapidly accelerated. Ex situ conservation of plants is a crucial approach for
preserving plant diversity and will play a central role in the establishment of the National
Botanical Garden System of China. However, issues regarding the concept and range of the ex situ
conservation of plants, and China’s rare and endangered plants, as well as the goals for ex situ
conservation of plants in China, are still under discussions. Thus, the concept of the ex situ
conservation of plants, the scope of the China’s rare and endangered plants, the differences
between the threatened plants in China Red List of Biodiversity, the National Key Protected Wild
Plants of China and the Plant Species with Extremely Small Populations (PSESP), as well as the
specific targets for China’s ex situ conservation of plants have been thoroughly discussed and
clarified in this paper. In addition, three issues related to China’s ex situ conservation of plants are
examined and also the specific suggestions are proposed, including the effectiveness of ex situ
conservation of plants, the documentation of plant collection, introduction and conservation
information, as well as the development and management of National Botanical Gardens of China.
This review provides a theoretical basis for the ex sifu conservation of plants in China.
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e [ B XY E B E (Royal Botanic Gardens KEW) 2023 4 &A1 (- FAEY) A B B
JRILY (State of the World’s Plants and Fungi) Z7~, ERZAE 45%ME TEEYIR 75% A1
RGP F IR K 246 A (Antonelli et al., 2023). FK[E 3 Ji ZFE S, 15%~20 %
FIWDFh e 52 B AP 2R (BLHG T AR GE, 2018). 40T, ZEWWH IE DA N I 5 &k AL K 4,
ENRKTED . AR ENRERZEE T, WERAEAEDERN, FRERT R,
HAT1EITE), G HEZ Y AR FIE 2%k

HER L Gnositn) PRI AT Cex situ) (RS HEY) 2 FEVECRY 19 W Fh 2 2 5 20,
XM A B A A8OR B L R AP 5 R e b AR A, R, 7 4 AT A 3RS A RN N 873 30 A 7 o el
BT, SoYM e R A A FE AR K AR N 2, BUEEYIM B B J0VE IR BT, R
FERE T H ARG 0 AT H R 24— FhiE A 7E B 7 Wi 15 B K A R B, b (R B 2 PR X —
W I e E LA T, S AR X AN R e BRI TR BT AT SRR R AR
A . ST ORI AHEL, ORI BB /R R m,  HLH A A X ] @A 2 bk 2 22 35 K R )
T ER . SENFY, BRI Ko FetEA S (BREMS 4, 2024). 104,
I A A K RS R R, & B AN AT Gt B B E YA ) 23 An X5 B AR
PRI AT SIE RS . ARG SRR, EM T EERAEEDP TS, SO ORS 1] 1%
(Li & Pritchard, 2009). JC4E, FRIE M) 2 AEPER A RORY 2075 1 2t R4 5 1T M ORI A 45
BHGER R

At A Y SR DR AF T 29 80 000 M, (A YEEEYI AR r 2 —, HEY)
W AMAE AN Z FEE RS b R 458 AR, AP BRI A L AR 2 Y7985
YRGS B IKEAERFZETIT, DR RN ARZE &7 G B
(Chen & Sun, 2018). KT EEMITHRT I HAR. Prslz. mEEERE, Cf & T
TRV (Rt 4, 2024; {E#E, 2024). ACETEHEZFENHEDR TENAER. 14
2=, BEXTHEIT R FINE S . 2RI E AR 090 Rl LA S 3 1B A P i OR3P P A AE () — 28 1]
B, RIRE OB, AN R EEYE R RS .

1 RTED T RS

YT LRI Cex situ conservation of plants ), Fi 48 A= 77 F1 EA7 52 21 7™ 51 gl by AR ) —
oy (Fhr. ek B EHEMASE), suld N TEHE MRS =Y, £H BRI
YN TP B8 B2 T AT ORATF o R IT M AR 32 B A X0 B2 0 000 A A 470 g R B 2
2 Rl AR 2 AT T B AR ORI A ORI G B A 52 B P L PR B AR B bk e |
YT R CIE Y R 2 X Z RS (Guerrant et al., 2004). AE YT MR35 (1)
T EAE IR A I A OR [l Bl Atk M BT B I (] R ) AR OR3P Cex situ living plant
cultivation). P ZIEERT (Fh1-. 16k, EFHR LA DNA MEE) R4 (germplasm
banking) LT HREFREAR MM B A LRAE (in vitro plant preservation) 55 2 Figit

HHT, — B S R A bl i 7 1 B A AR ) b o P o R A B R AT = AR R A, IR
e [E B e B WA Pt 5 i A LV e A AR R BT B R . AR 2023 AR, TP P
e B AR AR AT BRI E CLORAT 10 602 Fh 94 596 4 BT A AE A 101 2 246 FhET AR R I RS Ak
REFR MR 23 270 43 AR 9 145 FAEYI S DNA 3t 71 829 43 o 15 1% 5T J2E ARAT HI A P Foh i 5
Pk, BFET 5852 M A A LI M1 22 277 4, 192 o3 AT AE 2 5 I B K E R
F YRR T 714 41, B KB IR BT A A L T [ P e X AR AR A A
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BIE 14 239 5 25947 i WL, A0 5 B AR B R A M ORI RO T B AR

2 WE 2RI

ERE D RA XL E S, Wi WfEHEY (rare and endangered plants) (37 [F, 1991;
YHE, 1998). Bt (rare and precious plants) (3432, 1998). EMMGIEY) (rare
and endangered plants Y, rare and threatened plants) (3Z2if]%5, 20065 EIZL, 2013; (L5,
2016; MEAEZE, 2017; 7K1 R45E, 2017) SG5G/EdkH . HAT, 2MEUGHEY) —img) iz M8
F, AR SRV BB 7 22— WA . 2 MG ) IX — W& BLVR T DR IR Jy i A
RE M D . HETECR R A K4S B AR Y. ST EMRBEHEDIN S, 28006k
{% ] “rare and endangered plants”, {Hf§ H“rare and threatened plants™ AP B A A& - EEH
P SEAE W) 12 B ] 5K (R4 B AR AR A L 5 T TUCN (International Union for Conservation of
Nature, tFEIRORG IR VPAARME TR B B A W) 2 FEIE 205 40 b 1) S2 U ) (B
k& CR. #ife EN A1 506 VU %D« BLR FE S A0 757 BURF OR AP R o AR /N e B A A
¥ (Plant Species with Extremely Small Populations, PSESP) (#h L3, 2013; #h ZH%E, 2019;
INEFS, 2021)%%, EAIEETES, HoAwha, XEAMES, EEMZFEERT. T
M 257 T K3 EEAEH .

FEl 5K E R AR B AR A 44 s R IR A R 52 B SRV IR 1 B AR ) SR, S A el e
LRI ANE, ERAEENZG. X, BIE AREOME, TSI E 5 E f R A
WA (BIRF%, 2021). FRET 1999 48 H 4 H, ZE SRS TH—H (HX
H AR EAEEY AR (EELR RVEALE 4 5, 24z 8K (4K EiFlak
J&), 3419 F ONE B BIF YD, Hrh—Z 8 SO/ 67 F, 0 R4 352 Ffe 2021
£, P (EXRESGEPEAEDLSE (2021 BOY KA (BRMHVAEFR R RLAR A5
NHE[2021715 5D, [FIRFERIL T 1999 SR AN (X E R R B MM A5 CR—)). K
P8 2023 4 5 H KA EAD YR 445 2023 RS, (FE & & S AR B A Y 44 5 (2021
FROY BLE 138 B 333 J& MEF A 1229 A, b [ 50— R R R BFAE MY 136 F,
KR SRR AR 1093 B CRARERSE, 2023).

BT IUCN R R TR AL a5, T — MK EREEERTEEN () )
TR 32 BURAS s (EW G 55 2 i B0HE JF A e LR S5 [R) TR D0, JR ARG — &
FORBCE Z R, TS A RN T EER IR TR (k. 2022). Giit (P EAY)
MO F-SEEDE (20200) BIPEERRY, A Z B 4 088 B, E
e 602 Ay WiSE 1365 Ffl 5 & 2 121 Fft CERIEI P EFRAE, 20230, xfb (E%
H A RIPEFAEEY) (2021 BROY BIIR, 7E 4 088 M2 EYI, A 649 PN T IEI K E
Y, BFEIIE 140 B, PSE 249 M1 Y G 260 Fl, R 22T 52.8% 1) 1E 2K # fi iRy B 42
TV 4% TUCN VAL A Z PEAl I 32 B 28

/AR AR M 5 T B AR A B s VR4l B AMARREAMARU D L AR . N
PO AR KRR TFEIT AR R B A Y, A E RWA R, s R
ROLAeE . Batt, el R E S, JRhE R T AR ORI YR AR RN R
SYERRUE (Fh LFREE, 2021). H M 2010 F = FE AT RN FERRUR S TAE LK,
N F e B A TRBOR G BRI AR /NP B A fE A 274 (ERREE R NEE), &
HA NRBUNHE R (=AY R IR RR S RI A EL (2010-2020) AT TATH)
TR (2010-2015)) w1y 62 FiEY) (ZEUR[2010]15 5D J5HE ML R A E KR & TR
R 4 [T A /N R BB A A R RO DR AR AR (2011-20150 ) 1Y) 120 M8 ChRAE & [2012]59
T AU T [ B N e B A R R R DR AP T ZED R 100 MR CIp P [2022]133



5 M = FE A N P RE R A IR BOR P AR (2021-20300 ) H Y 101 A4 Fb
(https://Icj.yn.gov.cn /htm1/2023/ zdlyxxgkqt 0113/67991.htm)

Guit I, (U A EAR /NP EE R A R PR ROR S 8 22) 19 100 MR, 89%
(FIPFR (89 Fit) Ay E X s R4 BT AR (ELFE— 44 Fl. 4% 45 F), 86 P ELIFAS 1)
A CEIENE 46 B, WifE 28 MG fE 12 Bl (5 8 /NPT A A P PR RS
Bl (2021-20300) 1 101 M, 49 PO E oK E SR EF A MY (RFE—2 12 F0, =
237 MO, 66 FOACIFAL A2 BUMMEY) (RIS G 28 Bl BifE 26 FiF1 5 /& 12 FlD . FRE
WA, DINE KT (B0 DLAeTRBORS BRI MRE BF A= 18 Y e 22 S 1R AT 58T
A XL D2k BFERPE LRI B Ar BB 25 K 4 XS (1) P S B 530 B, A fi B H B8 R AR R
T2 AL T Wl KD M (Fh TLHEE, 2021).

3 BRI 2 DR G IE

FEE LY R R A5 B 1E 1995 & 12 H 24 H ¥ 2018 B HEY I <f 2yl
AR Z FEY), A2 BONBE T TR S b, FhOTT BT IR R DR B, B} R ) R AR R G
IRINEFEAL” . ok, XEREFE K BT EEATICERRAE, FEN BRI EE YT R ATt R
P, RIRE Y AR . (PEAMM AT (2023 BOY IR 39 539 ANMEYIF,
FIET 617179149 H 542 B4 509 J&, b4 tay) 35 714 M, 29 5 30E B A ) 2 4
11 90% Chttp://www.sp2000.0org.cn), R 10% P A EHEE. 8. SEERE. 5
2022 R EEEL, 2023 RROFTIEEYIFR 351 M. AT, BAARFHIERNIANR. KRR
L, NSRRI RIEARR I R P R5EE 2 . Wk, HEYEEY) TR R E
SEEGRIE, BT 2R T ANEMAAL BRFB. Wit kS 2 R R, TRy A AT
RESZIL 100% 1A% - B A= e 4 4 7 76

2T, P E AR E G LR A T IR E L) S0%AS H BT AR S AR (BERCTAE, 2023).
29 59% 1) 32 BB AT 72% ) B 2K B R R B AR AR (EAIFRASE, 2023) . Ren Al Blackmore

(2023) b H E SAE Y T e o 3 H AR, BIE] 2050 48, 74 sSELORE RIE 50% LA _E 1
ARG 85% LA b 1 1E ZK E f ORI A AR DL S A8 156 Fhbl/NPREEET AR H bR, It
HIEXG R RFEST T B IR ZCE AT R AR5 20 260 . IR E R A 57 55 05 1) PR3 TR
R ERH ARG, A BEIREE BN, ] DUSEIL o« FoA T il 5 2 58 B 1) B W AR 40 el i
TP H ORA HHE 7, RREAEY I CE Ry e LA ) GE o PR () B o SR 3 B A2 A
Yicik s61 A, v EREA Y 1495 M, BRONFREEEF AR 124 Fhy o (oD T4 E AR N R
FEE AR RAR Y @ W7 S E 100 NS EERM, BEAWHEYE TR T 49 . H
A, ERWIRE el (AR N AR B A A T B OR3P MR, 2 BORAHEERLE 25 #RLL B, i pe
FEA (Carpinus putoensis) 56 ¥k (EFAMT 1 ¥R T HEHS (Pinus squamata) 47 ¥ (Ef
MY 34 #R) . PUBETE X (Quercus sichourensis) 47 ¥k (EFAMY 17 #) 45, ERK HE SR
R AP 29 (Paradombeya sinensis) 1A% 480 ¥k . 1% E ZHEY A ZAG R R, G
AR 10 A2 I B SR I Dy 51 40, R A0 el 2 3 DR 3 s 2 D 3R IR AR 2 e P
Pl ECR DTk .

— MY I RS, MR EGE R BE 2. FERE, FRESGE L
MM RIE RS . A8 58D, DASHIRZZAE . B NEZ IR Z IR0 . R — M Fh )
TR, EAERNBIRE, “BE R B RO SR B3 1 FR id - 1Pl 104 2 0in 5= DR
FERBRE . BT AR RN JE DR 2 i 55 7 S5 -1 7 B AR A B R R
(Nielsen et al., 2023). A1, WA G — /NI HVIR B BERAE, SRR GEY,
R Y E RN (Ph FRSE, 2021; Rosenberger et al., 2022). FFHER/INANEERS, 25
FER /N AT SR AF (proportional sampling) I 43k 55 22 (18 4& Z F£1 (Rosenberger et al., 2021).



Wei I Jiang (2021) #4E 77 1900—2017 =[0I KK 1) 3 599 j HE AL H ORI i85 22 AEPEAR G
WIS, W 84 JR AT T meta 7304, S5 RAI, GMAEFEESI M B YR
X JBA AN FEFIREAMABOC T 5T 30 54 50 B, iR RS 0 A R AL 2 BRI TS
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FREE, BATE VAL, R EAFEEE . s SR b ORA S HARIE S OR Y 2K
P, XATRESARAS T X — AR R A A . BN AT /A TS A EE (MVP, minimum viable
population size) FiEHE H 1A FHHE /N (Ne) “50/50077% 1 (Jamieson & Allendorf, 2012),
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FR R I A T8 77, AESERR TAR, AN 5 SEil; AT fe SEIUN BN Mgk AT 8 4% 2
FEPE AT AE OB B 28 B, IR BT SRR, Bk SR R R Sebrml i
PR Z TR UL, MAFEFEE S M EEmF D AAX . BAMEEOR T4 T 30, 8P nlE Y
T3 E T H RS 1 2 % bRt

4 HTAFAE R — 28 ] R L

WEAEY T R AR AE —Se R ) R, REAWTEEH . VG SRR AT T

1) A el v R A 3 AR5 ORGP A 2 D T . 2 EE T iRy, 75 20T e
IRy it fe Z eI R M (REMBEE, 2024). REBEYREEY A+, 51
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ZRENE . 2D AR REOE NS, H 2 /DY IR R A AR, X LG A R R AT AT
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ANTT REXS B — AN M PR VAP T B AL 22 FEE VRS s 352 S-GB4, A 4 20
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WEE o IE ORI RE IR R0 LRI R, 75 EER IR RN 49 . S LE CRUEY) P = 78 25 P
IHTHE T, HE— 2B I RS WG R Tt R 3 A PR PR A

(2) VEAEYT R B FE BRI . 15905 T RHE 8 1T AR B 1 4 7B A0 & 28 el 4
Pirp, 2 RE RN — LeAE ) b 44 SR I BN AR T SR . R ESRIE A R
KE VI REVIBR BRSNS R A SRS Ol o AR R T RE 2 £ 1 5 Pl kA5
B Z BOANEYE, B IHE B B0 S A TS AL . R A7 7R B 2 51 A S B
O B E M X B AT AR AR A 2 R SO SR L IESRANIYE . Bl RANAE D
HIRT (UFEAERKIRT) FREN G FEEDITH R P E B Re xR, 2 RFED
AT IS, WA [ DX T — M el 1) R AE. (GO B 4SS, 2021). WU [ 5
XA YIMIE A B, X0E, MUY N ETE RN B v AT N T BRI
EEEY . KR EREMEE . PIERHIESEE R R e Il %,

(3) B ZAE el Sl AN PR 7 1T o R T A A DAL 5K 20 el Dy =3 A 1R gl b DR 4 4 2 0
DL ZAE D) [l oy 51 S AR K 22 (Ren & Blackmore, 2023). it 545 %0, I IE Y I
TR B IR Aok B Hh B RS, - ORAF T2 X A A el vh, 1 1 78 g R G b A5
W 22 FEVE R R XS AP E T L ORI ARERPE AN = (Ye et al., 2023) 0 SN 0] 1 75 6
i XAE ) BT MR IR HE I 2 X 3k [ SAE A el Q)3 D B o bAb, e A [ Y [ SR AR ) bl
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