PERE: BRI 20254 $55% £ 1H3:52~61 CPIERRE ) Zekil
SCIENTIA SINICA Terrae earthcn.scichina.com SCIENCE CHINAPRESS

CrossMark
& click for updates

o [ R 5 A X R R IR BT IA R

kAT

oh E B2 B SRNG5S R oL, ZFA RE WA Z R E PR G ST %, 2 B HGH AR S W R AR H i =,
BhAE 666303
* W IE, E-mail: zhuh@xtbg.ac.cn

WA H #A: 2024-05-19; WS EGRR H #1: 2024-09-27; 252 H #1: 2024-10-14; M4 AR AR H#H: 2024-12-03
E K HARBHFEIE G0 H (31970223) =4 BT 1 B0 1HI 170 5 0 2R 78 P AR G137 P 0 & T H (202203 AP140007) 2B 48 #4is VAR5 5
5 B 5 S286 5 T IO E(202305AG070003) R [ 578 I 9 e 30 H (KY-24ZK02) FHifE g 44 55 A5 0 112135 H (ZDYF2023RDYLO1) % Bl

HE FEHEFINANXRAREE-PIIARTHERRFFEA HAF, SHBFTENRARRALY
RHEFHGABFENERERFI W, BARETHAFNEY, RLANLTHAACE WAL, AT ANE
BHEMABEL TRARR BTN EEMFR AL, XFEH S ER TN TR Ra AE I B BE S £
REBWEFL., ARXFTML) TEMHEF R RETH EMHERL R LT, 2 A BFCFH#URDHE M
fb, FiEE SAERFENERFTAEN HREF B RERTTHFHFRERZEL, FHEFH(D15Ma
B), BESCEAREEE T IAANMTE, oMo R AR, wyMnf Rt ot, THERSDE
AW E M BRAURE T E NG ERERE, B THR b, Y F 5T 58T 46 37 -4 37t
HEEmEHREE AT IR FE AN ERA X R, EREREHRL)REHFEHRLTT AAHR
WWAEHAER R, B REF AT NLH TR T RARER IO AR AFNOCLE. A X A5
RETTEHENENE A REALERN-WHGAM L THBE, XEERBFAARLIER G HREHT
B R e T B A P ULE O ETAE. AR SR F A A X R LA 748 i w5 R IR L B A B, K
NTRARE . EEMFRARBEEANSEHEL TR LR E e LR S RITEFHGEVX RORE SR
fo, 0 T B BT E] AR E P HH, YRAFITER S AWK R RIR SR AR EKE.

KR S TRAERE, £WHE, SEWF, EWRARE, BE 5

1 5§ T HAIX R IR . S B LA B
MU 5 T S S e, ST MR M A AR R e

R S B R G SE, SRREIE ML B EM SRR — 34, ERAI, WS 5E
FE20km (BT A2 40), R SO0 SAMEAEE A B MRS R AR X AR AR B L R AR ).
FIZI 0% Fl, AEMARAOES A VR T BN RS M FARSe 0R0 15 MR WF 704 v i 1 7 T A 20
USHYIX AT, 0 WS M KRERYIX B4, & FEAEIAIAIE, X S KA WIX 2R KT 54

T35 AEE: SRR 2025, E R S AEMIX RERIREHTAN, TPERREE HIERBEE, 55(1): 52-61, doi: 10.1360/SSTe-2024-0130
5| A Zhu H. 2025. New insight into the origin and evolution of the flora and fauna of Hainan Island, China. Science China Earth Sciences, 68(1): 52-61,
https://doi.org/10.1007/s11430-024-1440-3

© 2024 (PERE) FEHL www.scichina.com


https://doi.org/10.1360/SSTe-2024-0130
https://doi.org/10.1007/s11430-024-1440-3
www.scichina.com
earthcn.scichina.com 
http://crossmark.crossref.org/dialog/?doi=10.1360/SSTe-2024-0130&amp;domain=pdf&amp;date_stamp=2024-10-16

rRERNE: HIEREE 2025 4F 55 % A1

5k BB, BUNARZ F BRI L AR 7 S H T AR
R R AR H g B TE LR T (30Ma) 1% 12 i g A1
T, TR AR AR R B FE AR B WO AR Bl e, 5 B
MERETFTE L, BN S I AR B S 55 H 17) 7R 1 . 396 3% (Tap-
ponnier¥, 1982, 1990), i HEA—A/NHbFIAR
P, MR R A T R AR R RS B I £ e (Re-
plumazAi Tapponnier, 2003; %%, 2018). 7EXT 7 Fd
WA A L, MetcalfeZ5(2017) B UL 28 111 4%
Hr#k(Ailaoshan  Suture)fE£124°NE 73 N L, —3L
WELRGE ], 53— SCUY AR B o 1) TV RO - 3 6% 6 2.
(Dian-Qiong Suture). VH-3i4% 54 E24°N ., 110°EAb S
B, T B RS By i 1) 2 i, IR PE ML A I b R
TR S SR AL R A BCR. RATE
AP X AR ) LU T B T U R R R e A
I PR AE Y AR R A A (Zhu, 2016). 3T HIXHE RS B
AT T RGO BN, AR
V5 5 AL 5 R B 8 AT R IR R e ANV S D) AE
K, NIRZREMBAEDX RRITSEASRE TR
WA R SR N B TE AR T - T R A
B AN AT P T A R R R X R (Yao S,
2009; Jin, 2009), KR T A MAL T HLLE B Ab(4
ST =) AL B (LiufIMorinaga, 1999), W A4 X
RIS ASR AL T S, 1% SR IR R
TR S R A B R A

W AR N e 5 BN AEA) X R 5 R A e B I
R, FUOR) T, RS B B UL )R, R
VX R L, S E 11048 S B FREE,
ETANE ST R ILFRA (Zhu, 2016). 7L R 5 HIE
MXARE, BEREZIEBRIN TR R,
JUPRTE R AR AR, BT,
Ko A, BEAMYS AL, £ F, HEsT
IR . B B LA S &, KRS
BAEY R ZE, 0 H AR S RGEH (Zhu,
2016; R, 2017). WA o Aiikg Jm e B SR T AT Ae AR
ST 2%, ERESEH T (R a1 B, VR R S KR
T B R AT 2 IR b R, (HER AR
ARERLR ) PUPU R0 g e A e G i e e sl
AEAE Rl % 42

ARSI TR R T i R S E R S A — A
FEILAE B S~T AR B AL B, ZERT AR, Bl AL
BRIFER, CH -2 W s R A T R R

¥a(#sh TN, IR TR (e 1
14.1°+5.5°)(LiufIMorinaga, 1999), & 2i& T BLEK)
fr B (B EESE, 2010; B4, 2014). 7 & 5TE M
By 2 [0 B BN M I AEAE 20, IR T AR BATT 2 [R) W] R
FAERPIAZGERE T, 1990, 1996; Yanss, 2006). &
Vb FLA ST AR H A R B CE LR I T e R B
F PG (Zhu, 2016; 21, 2020).

AL I A AR A0 SOOI, R i DAAR [ 7Y
P 75 R T DUR T AR R 5 A AL A 7 b B R R A
TV RA R FARFEIT, S 1 I BeHh [X 32 SR 1 1)
FEAR IS0 AT B A 46 F - 8 tHsk O B(Linnemann
% 2018, Ding%, 2020; Tang’, 2020; Wu’, 2022).
TV R BRI B B S Y IX RTE RS
BALIRAE T 2R (R, 2023).

I i R R AR M B R G K B R 1)
Hiy RS 78 i T 5 B AR X R IR A T NIE. i,
TP B ERHYE S & 8 (Metapetrocosmea) Fil
WHRHE A E & 8 (Deinostigma) 15 F R R 5 7L (Li
&5, 2022). RS0 A BB JE R 4 220 S (Wang
S, 2024). W ERH B RHR R EEY R T AL
(Wenchengia) )Wt 7t [ S A2 Bk 0 1 OS2 AL FH
(Zhou#¥, 2022)%%; ZhWAHE U e K R (Nomas-
cus)(Thinh%, 2010). JLEEHE & (Leptobrachium)(Li%E,
2022). EEUEJE (Nidirana)(Lyus, 2024). 7Lk S
(Cave Stedocys)(LuoAILi, 2018). 1 [E E5IRH# bR
MIERIE, 2018) 375 R I8 (Neohylomys hainanensis)
(Abramov&, 2018). V7T R I8 (Goniurosaurus)(Zhu
&5, 2020)55F I FUIY SCHFHE RS B 5 04 74 B AR
JEEAG I AR B R,

FRFIE 2 B V1 o Al e A IR, R ) AR 30Malh)
hAb A e B AL A T P P S A B, ELF
15Malt} i B & 7] AR A A% 1) 7 AEILAE O A2 B (Replu-
mazAfl Tapponnier, 2003). X & B & 7E T tH: LLAT, 7
By FEM X3 ORI A 5 404 1B g G A 75 78 g
WYX ZRAEEVIRR. UG, ST,
Hgr By OB TR AL E, B, 5 E
MR 2 R B, X R X 4 A ) 5 G )
RHE, BRI 5 v ) B R A AT A SR T
SR S

ASCAREL T R S A A H B ROV S A DSk
P S S E DRI R GUR B AT A Vb B AR5 A
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KA R ARV X AR HTIAR

HREP A LIRSS, 256 A4 B I s o e 2,
BE— PR B B A X AR, it i ) R IR
ZESR AR .

2 RFEIGHHRGUEE ML T A
/AN i)

e Rk IR AR AR RL, 1094
i AR )RR TR AR, BT R BORI R,
TR Y, PG T R — R ~T R A, KA T
JEUG G AR AE A AT I B(Lan®%, 2012). ZAHE
YILE G W B A 138 29472F, LG ARG £
FEALH 0o (Ashton, 1982). JRMGEFRHE DI HH 26 B KAE
IR X BLAA B iy i X (AR Rz B, 38 B RE AR BT
9T i H B0k R T T S 0 Tk 43 1k K g (Bansal 5%,
2022). 5L I A R A H B TR T B R
(Bansal%, 2022)H1%6 58 B o 5 AR B ST 2R % 44
(Feng%%, 2013). W SA & RHEYI2JE3F, 75
R 22 (Hopea hainanensis)(53 41 15/ 5 A ek pg 16
HB) BRI (H. reticulata) (534 T FE 5 A ER D ) A5 A
(Vatica mangachapoi)(53Ai T/ B M AR F 4 ). 3
DRI 22t Fe i 1 3 22 ke 5 b [ 2= i v R 2R v
BTV R AR AL A B S A (H. chi-
nensis) A LSR5 K R (Wangs, 2024). 4. B
FVBR 3 221X 3ANFPAE3S. TMadF U s A 2 3, Horf—
SN2, i SONBR BRI AR Bk A B 22
1£23. 7Ma R 5 FF(Wangss, 2024). tHEE 2, Y22,
RV RN e 22 0K =N I — > 3L [F] 4H JE 7£35.7Ma
£23.7Ma, BIHHHIHE AR, W B EHE S
I AAE = P rE RN PRV R Ve (V. guang-
xiensis) RRAEF — KL &, BRI ] 7E53.9Ma
(UHFTE)(Wang?s, 2024). HuFH g B (2 A7 X 8] W) &4
PR RO — A E BN 2, 55 B AN BHE ) (1 2k (5]
MR F R s B EAT B R G K B AV PR J5) i
T {5 L R N R R R e LA e, S
Ry T X — A3 B 0 1 J5 e B A RE A8 B & B 25 DL
fERE.

W5 R Mz BBl 5 E R,
ZRHEYER 2 = KT, AT R R, R A
T RARMATERIGEATY B, 2 PN AT AR AR A
Ykl A SE R R J& (Horsfieldia) il i i 2445

54

DRI AW P, SR FE S A 2N Pl (Cai%E, 2021), BRI
Wi(H. amygdalina)(5y A £EH E 5 &6, Q35 R & SOR
B E) A XU AR (HL. hainanensis) (i RS B REA).
SRARBEDI M P o, g WA 5 70 AT 7E 2 7 B B
I PV R R AR (H. tetratepala) R AE— L,
H AR5 121 B A (R AR50 AT BT 2R 0 VAR el 55 4%
(Cai%%, 2021). W ERHEY 2 R AR [E AR Y Cai
202D HEMI T BE R AE R AR W, I KUWCRE 5 VR R
JAPR AR 3K — R GEL AR P 53 A1 s Jos R T S, SRR I 7l
W ] R Bk e AL AR P e .
TEXTH & BHY B AT E M E & & (Metapetro-
cosmea) N Wk B 73 #E B & J& (Deinostigma) 15> 1 &
g eEmt e B (LSS, 2022), FIHPAMZEER F BRI AN
2R ADNA v BRE T JE M E & BALNLE S KRBT R
GRR, RIEGHESHNERMEETEE, £ T R%
KRB EEA A T AR AR TV T AR A
FEEE RS, X248 17 A6t (8] 14l v #E30Ma(Roal -
sonfllRoberts, 2016). 1% U H 8 i g 7 & 1 1%
P B R AN G VY R X — B RS R G T MR R IX 2
A& B o Ak JR S A G R (LiSE, 2022).
HEEDIX RZF, R R ENFTMRA R
10%[)45 5 Fh(Francisco-Ortega®s, 2010), JEHKHI4%F
BHEER TERAEY X FRIRE IR, 2R 5
DHERRAREY, mATRMETESRE, ES5EHE
BRAES EREA—F, OH@EINAEHF, HCIERM
R JE. RELEES % Py, J e’
F SRR A R, R I T S AR (ZhouSE,
2022), ‘B - AR, X PR T
TR B R M, Bl T S G R
IRIX P KR B AR JE AR ) R G K B
S FAEY IR T R, SCRFR R R B SR
T V5 %) B A BRI 2R W AL
ENVIRRE b, REKBKE BN R E KB R
FHIRE A A — AN, B2 K SR (Hylobates(No-
mascus) concoler), &6, H A F# R Bid
K& % (Hylobates concolor hainanus){X 53 A TE#E RS 5,
HAWSW A e E =/ B . 22 5 R o I 2
(Colinf1Wang, 1990). 3T 1AZH i (2 K bk (K 7 51
Bt K E IR B T RA W TR, 18N
BAETAF, BIET MBS, REKEE
@R, W BRI E R (Nomascus  hainanus)F15y 4
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TR bRV PO R A AR SR e R (N nasutus)
BB RGEW o, HERAE— R Bk
B (Thinh%%, 2010).

7S P 2 R 1A M T B SRR — AN, TR
Moy F RGUFRE SRR, 1R & 1R 7 52 e I b2k,
UV RE 16 R (Goniurosaurus  hainanensis)F %5 F UG &
(G. bawanglinensis)5 & A6 A0 HH [ 778 74 R E
P BRI N F — 3, BNITAEZETIRREG LR,
AT A KL R 7E34.7Ma(LiangZ, 2018; Zhu
2. 2020).

A S 40 FE s (— SR B AU e o) A& AR T [X
= MR R, 285~ ZERIET /M, IE
I [6) £E 438 T (46.4Ma), A1 AR IE 3 BN 22 FEAL (LSS,
2022). XJiZ @ P Fd ) 4 5 R 4H B ST R S R
TN, WA REE P RS FEWE (Leptobrachium  haina-
nense) (I & BV B ) 5 ) PR REAT Bl PG 400 BE A
(L. guangxiense)(F=)" ¥4 P4 B 0 SEAE — AN BRI S I,
BoR T EN TSI HIARE(LISE, 2022). BERFA) S5t
JEA 1ORF, 7040 T - T A4 A #G L [X, 1% 8 iR
T E PR, TSR AL IR 2 AV (SNPs)
iR LB ERRAKE SR, ZEARR, EF
T27.2Ma, H53 AN R(LyusE, 2024). HERA
R 52 (Nidirana  hainanensis)5 73 A 1E 25 8 2 FE 30
Tk AL TP B BEME (N, chapaensis) RALIR—3C,
DNURIRAE, X 2P AL [RIFE 10Ma, EA15 T PE I
BEBME(N.  yaoica) M43 Af 45 H VY B 8 AL 35 0k (V.
daunchina)FFIR LR BZBFH—M LR, XML
RAE15SMall i, 1%3C 55 B B AT 28030 X 43 A
HIFAEERE(N. adenopleura) A HE1E20Ma M IE [F]HH 4%
SRS R (LyusE, 2024).

T 7B ik JE8 (Cave  Stedocys) e A il 761 Rl /X
HUAT e J1IRA BR (R MAIIR RS, 12 S Mok = 2534 £E B S
X, H [ P R AR &, EE T 2 AR R A T
RGFHT, BRI A 20 Ak, ¥ FE B
S JE M T AR R A R R R Rl SRR
2, EAT A R AEAE SR H - T B (Luo AL,
2018).

TEWERE B A K L I T — ANk T 4070 #iE e A
5 POk & 37 Pl ifg e 5 QMR (Weygoldtia  hainanen-
sis), T3 IRMEWR B SR 20 SKAE 24P, AR AE AT AR
. ¥ RGEFEW AR, BRI XA F S

SPATAERR DRI ZE A R S QR (W, davido-
Vi) BONGRIREE(Zhus, 2021). 20 A 76 Eg Ak 30 A0 A
H 5 R HIAE 28 (Darpa inopinata), B DNASKTERD
G3HT, RIAE IR B A S E N — AR R EE, 1%
Yy A B R Bid S (Huang®, 2019). A BKIRIGE R
(Amathuxidia) /& —> KBIER I, 1% )8 LG 34,
HPOMECHET. BEE. B, 246, HlsE
N2 [ B 25 22 K IR (A, amythaon) K3 28 R A4 FE K]
M RG K E AT, "I 2R, BRI R R R
T HO (A, amythaon ssp. morishitai)Fl 3 4G 1E -~
FARETR MEEE. ERE. DR SRR AR 1) 2 R A8 ik
IRME(A. amythaon ssp. annamensis), X2 MTE RS
REW ERAER (L%, 2024).

BRI RS K E M SR, RS EBEHR
KL 72 b AT MB35 3 AR i 7 5 B
T8, B TR & N AT B CRE PR S TR, 2018).

IRIX LG B AR RS B MY
H B A B T3 SCREEA T B YR AN Ak 5 1 B & G AT R
5] PRI g A AR O, R B BT DK, Rl 2
FESUHT, AT 2 0T T R, Rk S iR i
UM AT S 2 b g, (A E R IX e 5T A
SN IR L () 43 A e JR) A 0 3 B0 T U PR it i i B
MR, LUECHE € 2, LEIERE B AT s TalEe
BEGHIELD), @ SEE PR AR
YIRS, #wos 15 v [ 7 R R R R I SR il
FRGRR, XREFHE B E TEREE VI
A 1S Pk T 8 R R R A AR A ).

R F 4t 57 #0385 P28 (Replumaz Al Tapponnier, 2003),
Tt A LUS, R B O B T IERIALE, i
AR, ESERMFBAS 2 RMEERE. PR E
N, YRR RRAE @ I BN P B B N
filan, AW T 6. W 5 b iR
LS B X (Quercus  championii), f$H &1k 5= 4]
ZHIN P R 7V e B T X BB 5 R AT T T, K
P B 5 X A AT BRI T e I ) 1 e AR R A
0, S UK T R %, 08 B T XIS & Bl A
[ e EY B2 6V B A S B (Jiang®E, 2019). fE—L
g B AT e [ g 5 0 AT A 10 8 A 5 R AR R 234
WEFE b, GnyR 7K i 5 58 S (Channa gachua)(Fhif
I3 ALI 18] N2.376Ma)(Wang®s, 2021) M fEH#E i 554 7
i B G5 T8k (Cycas  taiwaniana)(FhHE AL (8] 4
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KA R ARV X AR HTIAR

0.5Ma)(Wu%%, 2022)5%, ‘BA1 15 KR IR 56 R 70 3
VU 201 18 T P IS ¥ P 25 5 DRt A 22 2 it i T 43 7
EANTR AR AZ RN AL 7. A EobL AR T B Ay
BRI FE I P 23 4 1 A ST 5 W (Trimere-
surus albolabris)IFIEEII AL ZHEPE, B e
BRI RFRKERR, Hn T BEITHF KM
AR, RIS SR 1B AET. 15SMaig i
T2 E AN ) AR R X, (R pK A B9 Tk AN i SR AR
T ) v B S I AR B R R A S R AN A
¥ J5(Zhu%E, 2015). EETHH e RA R HEE 7,
B SR G N THER BT 2R A B R AR 9 e A
RAAEAE T B (1.3Ma)(Zhu%s, 2015), X R
T RO AORRE FT R FE 2R AR A R 20 e B s Uk AR 9 T
kK. FERN T AR, BDEAE 4 b, TR OL IR AREER
k. BN, e SR S (Neodontobutis hainanensis)
FEAN T AAEERG & ) AR PR KA, K HE3,716
ML FER 734 Tz K R G K G R RPN R4S
K, RISRE T 25 T DUAIHE e FO AP R BB 2R, HL %
HEAL, WA VA A AR GR R, [ AR
Fe NS G A R AR ) 3R] A S T AL 1T R (Zhou 5%,
2024). FETLHRAADNAM AR Z SYEEHE, 2
A A A ]S ARy - Pty DX 30 R L AR
S| /KW (Trimerodytes percarinatus) IR B8 4% 45 1)
ABEAL D SEWF FeAR R, YRR IR T [ 7Y A
B, MACANTE R R AEE S B SR, LI A
12.68Ma(Lyu%s, 2024). 8B 12, R E R &K
WX RE . mm. BEXR/RRBEE, mHbn
J7RA BIEA Nrb E R — i A X
TSR ) — 3 (Lyuss, 2024).

TR 134, SAER E VTR =
B KRR AR, HA124NF oy A R R
BB —AF, B3 BEATQrundinaria actinotricha), LA
RIS R R M, 5 RAE 22 e i A AR P 4 K
W, AN R S5EmENRE
B ZEHEMN S TRERKEERLER, XMHE
B R 7R AR S e R R AR RN B R
(Zhang%%, 2016), Wi~ TEMBEE T, ~F A5
P & A X R AT A 3 DB 31

VR BV RS L o [ S K e R I R BT I3 A
7R 1 RIS b 2 b i R B AE R R Y 4
A REAEIAE OO, ST UK P 1 PN F B
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5K %DV R E S M Bz, B E YR PP 43
K, AT AT RER I H g e S FPRE S R Y
FIEFEVIIBR, JFA— R B R 5 KR &
BV R,

WU, HoBrth H HI(15~10Ma) & — A1 8, 78
WEHACLRD, #RATRL R B0 7R, R, B2, ©
TIMRGRKE R R R T i 5 5 6 g
PEr A VIR, ottt A LLE, ER R 2, 78
RIFPHE ()% Ak, W 523 7 B 5 K i 2 T i B
WA 22 Ok bk ZE Bz ssm, (HIREAR k. X AME
55 8 H (1) 7R g St o AR B A 1 R AL B A A

3 HAHY IR

TOEY ORI, BRifE e i LAAR ) rh [ VR
WG 46 3 H - T DR B A A AR P X R H e
KA KFIZ 4 (Linnemann%s, 2018; Ding4%, 2020;
Tang®%, 2020), 514012 B AR e 50 5C LU 2t 7 S0
BEA T 5K LAY X 5 A B L e P
(Tian%%, 2021), FEHER TIXAHIX A W Hs S 5E F
LIS AT A . 7S e 0 ) A 3 A
WeRB B T LT HEREAE, HEATR A
HAEZEYIX REFECER, UR#AE. MIXA
MR, MR EELTK)I &S, NERE
AR, AKX R RHET SR 2= 1
TRE (R, 2023). BEFUAEL, HEBDULL LR, B
L5 B 2 RN B RS, (I RIRZI R 00 7 5
IENEYIIX R, EAMDORE T IRIER 5 7878 e &R
R EEBIAEYI X R IR R (Zhu, 2016). dHEYD2A0E 70 A)
LA AT B R IR R,

T VE P R A T B 2 R 4 - T R 2
(22°07'N, 107°02'E, I TfI Ji H 34k £y 146m) ¥ fL 4 20
G, BT HEYAER LA R MERRH &2 R
M RRRHBRRE 8 3 B Eek Uia Rl 3, 28
2., BEWNIE(Cedripites) 12K J& (Piceaepolle-
nites)~ BRI Ky )@ (Tsugaepollenites) FVIMAZ K & (Kete-
leeriaepollenites)( T fH%4 %5, 2003). HT A X L4+
T & B Ph (58 T B M) A8 v g 35 3 220 AT AE AR
fE IR B AR - AR B, XN A R T i i
X R A — AT - T . A2 T W ETET b 28
KIL T SFERHEY), CIERE)E(Cinnamomum). HiA
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EF 8 (Neolitsea). RETFJE(Litsea). THTT)E (Alseo-
daphne) H )& (Laurus) B4 J& (Beilschmiedia) %,
7 1 H0R b BT — AN AT 8 2% ] I AR (Shiss:,
2014). F34h, FETHIATE I Z, WA A R (Zelk-
ova)(Ma%%, 2017). 32AAJ&(Calocedrus)(Shi%s, 2012).
=R A2 JE (Cephalotaxus)(ShiZE, 2010). HIAJE(Cu-
pressus)(Shi%s, 2011), X L& J I ARG 7~ T 2 [X
BA VRS Sl it 8ot s 1 AR
T b IS HE A P A0 3R W T Tk 2 3 AT i (Huang 55,
2022; NguyenZs, 2024), ‘B&J T —MREHZ, ¥a
KA EAR L.

W B Y AR A R R, AR HARAEER I
B A AT E Ak b, A80% 5 HRHED,
BR T B R R — A -BEIR AR A 55 (Hofmann
&, 2019), JF HEA WAL Y X R (Yaoss,
2009; Jin, 2009). 40, 4 B 2 asFrit b2 Aok IR
AR SRR N A A2 JE AAS SR R ) (R ) 4%
2009). ¥ r EK B AT A A B SR () S AN
T 2 P R g 0 ) G 1 e S i T S e 1 -
P TEE R PRI A R S R ) AR AL O AR B
B Ah, M B A RIE, KRR ST
A P o R AR AN o AU B I, A K S R
Bt AR R, AR, RN R4 K
W7 AR, e A R TG R B R AL
BRI RIS BR T URE T 2R % 44 B Hiis Ak
T (Feng%, 2013), iX 5 [F] I 1917 g & R AR 80K
5.

IUAE ) e Iy A FAT g AR R X 3R S
MM (Zhy, 2016, 2017), D FH R AR T
VA S 7R B G T AT R PR R A A X R A
AR5, HEFE 5 Y X R AR A T T
Py BB BOTEAR. XA SR TR AR AR i,
I AT RE S 22 B AR R AP P e SR AE A B E LR
I, SUEATE LR SR FIAE B, FH i e 5 B TR T DL
JERA T MR ARG I AR RE.

ESEYE I b, IO — SR R I R A
T g B AR X R B P SRR R i,
il J& (Craigia) P AR E R &, BIE2DF,  BIFEAE
(C. yunnanensis)FEEJEMA(C. kwangsiensis), 737> T
AUV R, EAEHE R A T R R RN TR
il J& FE 4 B A AT (Jin, 2009); 1F 25 7 4R 7 B 10 S8

) Zd, KT 5 L HEIIRA (Pinus massoni-
ana var. hainanensis)3EH BIENFAER LA A (Zhang,
2015; TangZ%, 2020). XL FHE7R T 784 tH LLAT,
S5 M ErE GBI A.
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