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Abstract: The botanical history of gymnosperm classification was reviewed and dividied into six major phases since the
initiation of modern taxonomy in 1753 according to landmark concepts or creative classifications. The first phase lasted
from Linnaeus to Brown during which the concept of gymnosperm was not conceived, and gymnosperms were not treated
as a taxon. This phase was represented by the sexual system of Linnaeus. The second phase was from Brown to
Brongniart. In this phase, the concept of gymnosperms was proposed and gradually accepted by botanists at that time,
and Brongniart treated gymnosperms as a group in his classification system though the linear sequence, family delineation
and relationships among taxa were ambiguous. The third phase was from Brongniart to Braun. In this phase, the
gymnosperms were treated as a group within dicotyledons, the classification of Bentham & Hooker was considered as the
representative classification systems. The fourth phase was from Braun to Pilger. During this period, the gymnosperms

were treated as a separate taxon from angiosperms, the spermatozoids of cycads and ginkgo were discovered, the main
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lineages of gymnosperms became established, but the family delineation remains ambiguous, representative systems

include Eichler and Engler. The fifth phase was from Pilger to Christenhusz et al.. Numerous classifications of

gymnosperms were proposed in this phase, various categories were applied to lineages of gymnosperms, different lines of

evidence were obtained and utilized including morphology, anatomy, embryology, phytochemistry, palaeobotany,

cladistics, the focuses of debates were mainly on the relationships and systematic positions of ginkgo, taxads, and

gnetophytes, and the taxonomic delineation of Podocarpaceae, Taxodiaceae and Cupressaceae, the classification systems

of Pilger and Wanchun Cheng were representative in this phase. The sixth phase was from Anderson et al. till now. In

this phase, people accepted the principles of cladistics, and conducted phylogenetic studies using DNA sequences, and

also integrated different lines of evidences in taxonomy. The new classification of gymnosperms proposed by Yang et al.

was introduced and the features of this new classification was discussed. Future studies should focus on species

delimitation based on Genomic barcoding, integrative taxonomy, and conservation biology.
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ST 2 NGBy /BB I L OOE A W SE VN
FHEY, & AL S W (stilbenes ) |, {H R & B i 25
AL A9, Fok s A B Q% 2 s
R MR B DURE =R R AR, f XL
B, B A A R O P C R A, BT
HIH ;% 3 B A SR, AT T AT
Bl XU AN () ARG, F kA AL
2 H., 458 BH&A S LS (flavones ) FlJER
167 & (proanthocyanidins ) , A& EREY, M5

R B3, S BN RBGE,, MTEIT 14
FIZERY PR R G, A R AR R 7y 5 M H
BIRLAH BA H M H (B EAZF Lebachiaceae |
fRIG 2Bl Voltziaceae . Ul ] 75 B} Pallissyaceae , £2
FE AR B DU ZREB R EERL) (40
F2 H (LELGAZRE) Mt H (BSUAE) .

Kubitzki* RRFAEHIRI 53 2 1T (R8T
I"] Cycadophytina FIFAFAE[] Coniferophytina ) 4 24X
( Gingkgoatae . Pinatae , Cycadatae ,Gnetatae ) , 5 A< i}
WAL Z B R G ZAAE T DA SRR 40 A
AR, I B TSRS 1 ; @R/ MM
Wikl 44 1 B 4 B, BB E B ( Bowe-
niaceae) JNEREL( Cycadaceae) FEMF} ( Stangeri-
aceae ) FIFEKELEL ( Zamiaceae ) , A A2 F} ( Phyllo-
cladaceae ) \WB UAAEL >, A BEAAZ B o0 1 45
TR IR AR ME LA = JRAZRHAZE i s T
TERMEN T b B ML GAZ B 8935305 %8 M DA
FRF AT HER

Biswas 25V R4 T Stewart 25508 B B A
Yoy R R GHESE AN AR TR AN R0 3 R TR
( cycadophytes ) FIFA 12 ( coniferophytes ) , [A] i 5
GEads TR TR E) KT JRIG A
G55 TRT TR (E0 T3 30 S F 98 B AR i
FERDETN

Doweld T 2001 4FFg & (9 732 RG] T
I"J(superphyllum) \[] 40 SE24  H FHEF5 58T
HRI 50 10 17127 #4067 H (125 B, xRS
BT AFERE LA R e R GRS ISR A E
D7 T, FEAEAIE A FRAE TR W+ R G
WA o AU S JRR T S TBCTE 3 R R FAA RS v 8] T
WA KA T Bn , A A B IR WA,
WATFE T R G E ST I T, LK Ay 3k
RBEAD AR HIIER 53R DAL A2
94, JEREFLE DT, ) AN AL T AARE R
FHRIRGEAZRE, RIS R LR G AE ST FE R AL
it EHOIAR 2 | W] R o3 adk A, AR AR AR T AR
[EPNIR RSN R N RN E /NS IANR
FARAYN 6 4 TERBT TC R T /NBE, | SRR
X530 15 BE, B DN (G20 219 % DUATE) BX
X530 12 BE LLGAZ IR 53R 4 B

AW B TR HE P A IR A AL A A AN
Fi S PRI e B T A ) 2RO — R B B R )
% Florin™* " 7£ 20 {48 40—60 4 A%, W58 T K i
Mot AR R AR A AR B ) S5 6
TEAS WY 800 55 J7 T A UESE , B2 T AR Ak
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EIRR RS SRS R E R A
ORI TRHARIK P E AR, AR H L A E
] T RS SO AR A S A
CANGR AL EEN i1 N1iS7 VR 1590 E LEANSR 7
AR a3 1 1400 A A B0 X RA A 28
BT EZ AR, 2 ATAR T i & 3L
FIBFSE. Beck 45" 7E 20 T4 60 4FAR & B —I3
Frtw B ARIE S A AT SRR TR ) (H LA A6 7 Jr U
FAIAE YD, 845 F 14 B ( Archaeopteridales , £z ¥]
A 44 4 Pityales) | JRUREE AR H ( Protopityales ) £
Jelk# H ( Aneurophytales) ., Hij B4 4 (1) A& BLAH
PR NMIREERD A2 —UGR IR, BR A A & —
ASBZBE, — 7 TR PIAR S g AR B AR Y
SNERSSE TR S TO KA B TR T AR R
75— 07 TR/ NI R AR BRI BRI ZE 53k - 14
HArR TR R CT TR IR £
TEI, JE AR, Benson™ B H2 1 MBRBRE K &
t 3 AL, BIHG 2 (Haplophylls) & & Hi 4
J /N2 (Meiophylls ) 73 U449 Rk H
BT HRAMAA H 102042 126 (Meriphylls ) 846 H R
e TV SRR AP T A . R IR AR 3
Y 2RI T A MG, Greguss HETHRF
TR AN Al S AR A AR TR o =B I I
BRI RAYE FEVERZ R B USRI A2 H R IR
TR 2N ( Pteropsida) , FABHE IR T #2124 ( Sphenopsi-
da) , TIAZRARARHE IR T A A4 ( Lycopsida) (4]
152 5 xHpkFFk

Hennig T 1950 457 T 43323 5%, ik &4y
KW RIE E R EAR I Xr REE A
R HIBRZ M5 m AR S B 7 vk 2 O 244
TG 2 5 (g RS 28 =2 ] f) 55 2% G
F AL RIS E | 70 S BT LRI ZRREZ ) Y
REGRF BFERER] o3 B BEA S ) IEATAE 5
SCAYSTRIZEREAE . 20 T4 80 4R 21 Hh2,
FE) 53225 v B TG BR A 50k 93 3093 282 it
5%, Crane'™ .Doyle ST Sy T — I SR SR
W, I JF & M 7 HE W 19 53 32 53 S BF 5K, Hilton
GESURET Doyle™ MBS M, L& THEZM
FTIREAEY) X LERTEFE REAHRE o T 58 b 14
L/BVERSW S P SESAE Rk /L =t b LN
SR O T L — I R BF, TP
AH QO FIRAEY S — 12 2O T H
AEF UL, SCRPRCT R SRR e 218 A b A AR - Bk
AN IR H | IFE B A B R R R
( Anthophytes) **"" | 5k #4155 15 5 W LR T

BREHEY) (5 F AN MY Glossophytes) ') ; @/ i
FE T LRI R B i A =
BT R B RS 5T SRR B 28 5 b B T 1 KA, DA
T3 3 357 A 2% U4 ( Pseudanthial hypothesis ) " |
IXLEHF ST E AT TR T A N AR R 4 ¢ A
I3 BT R A5 T 22 ) 1 O A% ) AU A 79 30 i
Pt A I 2R Y — AT S Y
IRRTHEI 2R RS

Loconte %57 56 39 AME 45 AE X T HE 9
11 MRRSERERY 73 303 KT SR G IE 2S
I (TR H— (IR H— (A H— Rk
H—#erH8%) ) ) ), KMk B A 11 9 o iH ik
BE AN Anaspermae JFAFEZEAD Anaspermae 130
Mesospermae , £ 717 F1 Mesospermae 14 i Cladosper-
mae, 75 £k H 5 Cladospermae 14 i # 48 4 ']
(Spermatophyta) , Doyle!™ & J& T — AN (K &
FRIEEE 615 1 36 N ZEHER 91 IMEARHE, il
3 3 X — D MAEF FE R ED
( Glossophytes ) F) 7 32, 40, 7 K bR FBE H 8% F 9 .
8 & ( Caytonia) AN 774k H ( Bennettitales ) | .
HEARJE ( Pentoxylon ) FlH 214 25 ( glossopterids ) %5
FiF Bk, Hilton 25 3T Doyle"™ 1K A HHAE
W ST T — BB SRR AE R L Fr 54 2R
(31 MK 23 A BUFRY) A1 102 AMF BAHIE,
H AW R TR B R G A &R RS 1
BRASHE W 1 OC F o, ABABATT A W 5% 45 () i 4 T
DNA JFAI B 53 F RG RS R AR, 7 F R4
25 ¥F Gnetifer BY Gnepine HRE,

B BUAE AL A SRS TR A L TR
SY AP IEEST . Hart'™ 3L FHMAZE 63 JE 1 123 4>
ZAMZ SRR 1 03 3 Ay RS I D
MR — DR LUK TS AT
Q&N & ( Sciadopitys ) NS —FF, BRI EL; @2
FHRIERIE, NS HRNE IF @A GRS =R
FHEIRIREE ; QR VEAZRHS B DRI AL B A
o AR Y R AR T A E
T, Miller™ JeF LIS 43 343 F & BAA M2
AL 3R 1 PR S RIS RL 5 2
FEAZEL  ZIAZEE B DURBHFIRARE  H b 2 100
FHR = Z2RAZFE N AR, AR F B VEAZ B Ry 4H 1k
20 3 BEUAL S L A2 R 7 B HE A, M-
er "V HENE T — AL B AR AR AR AR R BRAR A A
e 33 Mk M i B A B A 12 AMARAE, Horp
11 DB T HEBRR NIRRT ATk, 2t 147
SO AN N . QLG AR IE T Utrechtiti-
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aceae ; QIAFIMAAZILABFL L IR T Majoniaceae , Fi
LB DUAFE =R B AR RAZRLER 53 IR
(Athrotaxis . 5 B 12 )& Taiwania MV J& FIAZ K &
Cunninghamia) E Majoniaceae ik ok H
TRARHR L, B DURRHHIR , =R AR5 2
FATEAZRE, T FARE AR RSB - i (V% P
K28 ) 4 i AN Majoniaceae H (%% Dolmitia ) 43
iR . (E AT AR 26 2% OC F WL A A 1 3]
T RGN

W BOE A 1 285 R SRR R IR
3T, B, T MR A % 5 A i AR
2 EZ A XA S BT LR LR L B RS
FW5E, A S A28 ( Pseudotaxus ) K2 @ ( Metase-
quoia) | LEEEE ( Wollemia) . 4= g ( Xantho-
cyparis ) 55 F BT Y)Y B, 10 A K 18T ) gk
RIUFHEIR A AN T T 2 R A
INTEGFTRA Ly HABBF SR T =& 5t
BRI . 55 = TP BT 25 PR IE 1 WL EE I
WF5E, AR TR R IE RS , 5 W A5 R Ik Y
WS R BN OB 25 ) b IRIG 2  4n
L7 R A AL SRS XA T
T TR BRI SE A B HORS 5 1AA
A, A WA AR A S RS
FAFNTT B FEAE ) OIS TS5 A R AE , R T
SR TEFRAR (15 R BT AR A7 180 5 R
FLUK BRI A W) 1Y 2 1 BORAIE , 38 & Jé Y PCR
A HA 3B A IR A DNA F BT R RR 14
VIR R GE W9l 2 R R GEE AR SR 3
B BB B et R B ZE A Rtk ie X AL
PBRYSEE N3 3 A AR R &, DL K& gy
Mok ny R e Ses M, 51 A B 7 ok T
AR AT AR R 73 285 3038 r T &
geop g R AR R BRI K R PR SR 2 26
FIT TR BOMPRE . 5 Z T A9 #1702 S E B
B B I8 7 1A E, X8 Ab BREE ) Dy A T
BB R8T, AR, ZE TR0 S0 Rt oE i &
B T 53 25 2# GO RRE 1Y 43 Al A By, 20 42
80 4EARLISK , 73 3 0r 27 5 DNA JF 51 455 T Y
T RGFAMRREIL T 70 30 2K i e, B
B EYE B P i, B A 2%
FETET- 6 T DASIE B 2 A B0 18 R e e A 4 A, X
R SUTIRY/ e S < | o i (A
1.6 SFREFMESTENH

LW B Anderson' ™ F 4+ LR R U2
LAY 303277 1 B 2R O SR S i B A U A1) 2

B LA a8 DNA |40 T RGN
FEAl, = R B LA ZH 2 E R U H R R B DA A
ESRE VA SR i K7 N

Anderson %5 IS A FAE RO T R G0
HIIBR ORI T — MR R RS, B
10 44,37 H .84 BHHI KRS, 8 Doweld HY F
Geb TIRZ . M TH AR T A A 4 4 4
H 13 B BN (I H ) TR (IR E ) AN
CRRAYH) KRN (R H ) A H 0 6 41
FEERE 3B ERAE 1 AR KRR 3 4
Bl BHIRE , XN RGIE LGt o Bl s
G301 AT RN F R GRS RE TR LAY 43
KRG, WA 758k B 2507 T R 90 B J& Steven-
son' " AR AR IR T A S AT A A 2 R 43
96 BHUJE R T Quinn 25 B ULE  (BAE 4 4
I LRAEHEWUT: b S 7K SR 7 28 AR R R4
Y6 53 S LA, LA TRk R A | SK
JR I 20 A HEZ DU 2 (B P HES , 245 5% Gnetales-other
gymnosperms LA TTRE K BRIBE AR 1y JEE A6 43 S
PRG35 0 145 32 07 R e 2B 0
K B RORH 53 A A2 R R 2 AR, H
PR S TSN 2R E (A ES &
J&) W53 303365 oy ¥ R A s g e fam iz
FHAE &R ) E— IR,

Judd ™ 7E 5 F 5 G5 2 1 AR R 3 AE < Plant
Systematics: A Phylogenetic Approach™ %5 1 fH, X
PR AE I 53 28006 25 R BT =2l 43, 47
FEGERYIRERE VR AT 28 AT FI 3K BRI 2 1 A
B TR ELR R BB oo, AR — A IE
KMHFERG, Tudd ' FEZ AT 3 4R
TR 530 4 B 13 BE AR 70 85 50 7 2
55 Yang % AR (XTI T 05 DNA P41 A
BRI BR T or F R G IR R IR AT
FE WS RRBEZE Y R Ge o & R R, DR I A A H B
FEBHEN . I FRGE R, (R RE S WUHT 1Y
RGP R G L ERR
FZEAE R B R, —J7 1% R G0 B AR XA
FKNEBATHES e TR o & HEA i — P H
Xz RGN 51— 7T LR GAIRFEZ AR
H— BRI AFL D TIF, 2 NAa R
S AT AR B IUA WA th 2142 BB FAR ) 15 B
BT 5 I R AT, BOZR R

BV %% Christenhusz 251 5E T2 T R 502
R THTHY 4 WH - H 12 RIS KRS, 4
KA PRE G % AR TR BRI, RS



22 Mo ARl R R (A R B R ) 5 48 %

BEA BRI T AR Z FT 3 T R G IR R
WS TR Er R, B S TN ME, BEZR
GTEET 00§ REFIE WP, 802K
A BEASS AN T« COMATTRE S JFR ke S 4R CFE T R A
WG KN Z T, AT G KRG
SRR B 21999 4 LK, KRZHHET DNA
FE 90 Z G50 4 HE I 53 30 75 3K JRR e 28 RS RO 2 A 48
B IHIRRE IS T R LR W RS L
SER A 2otk T X RS g e  (HE R R G
W It RPN — DA A6 S5
R FEAR I i R GE PR = RAZEHRIFA
K — L8 WA E ( Cupressus ) FT 2% )& , A )E
(Juniperus ) FT % J& SE A PR R NN
Fischer Z5/"Y DU SE [R R G0 B 42 Ritiva S
WY ESTEN BT —4> 5 W4 30 HIWrE R
gt it TR IRARGE X R YN 2K, T8
ARGy oe, M AT3E in T A 5K .44 Pteridosper-
matidae , 25 N, FEHEHIC T, FPFIRELN
TREREEN AR AN N ER 4L 5 TARZ ik
TP L B OFEFF B9 R 5 A4 H ;@75
PN T AN E 38 H KN ERH
( Gigantopteridales) . H8 A H ( Medullosales ) F1 Fi. £
K H (Pentoxylales) 5 > H ; @R A W49 T i1 H
( Caytoniales ) . Z5 ¥ H ( Corystospermales ) . YK FE H
( Czekanowskiales ) . #2 7% H ( Ginkgoales ) , Ham-
shawviales | Mattiellales . &5 #f H ( Peltaspermales ) .

Petriellales 8 H T 1K I8 H bFF H S FF H 4%
Tl BRI Ao A 75 ZE AR A V.2 5 (D3R JRR e V2N
TWAZ=H KRR EE 3 H, LN T
BRSO SR U H s O N R T 347
WIAH MR H M E, B E T RNHE H (Cor-
daitales) . R I§ #2 H ( Voltziales ) . Dordrechtitales .
Alexiales , Hermanophytales F1 Hlatimbiales 55 9 >4k
ARRTHWH .

Ruggiero 551 #E 3 T — AW 432K R
Gt ERGHF ALY T 43 R 4 A ) AN
TR LY, % TR AE Y A0 T il 23 DU
5% 2011 4 Christenhusz %[19] 09 4 W2 R G HI
HED 2 PA X R R 2GR A AR . O
WY N 53R 4 AW, B IR 2k (95 BT
) RN (R AT A ) | KRR JHeE 2R (3K JRR JEE I
M) WA (PR ) ; @ % A $% 52 Christenhusz
SFUR 8 AN H 4 2Ry A AN R AL 1
AH L RIZRERE A (FRER H D) VRN IR H ) |
SEIRRBE AR (LR H ) N (FAH ) . Christen-
husz 56 BRI 8 AN HAREAERE A H Y
= H SRR H O H A H 2 H EH

Yang %5121 2022 R4 1T — AN B R TR
RRG(FR ), RGNS 2 A 5k
TILAER M) R G R AT T ST 4558 S 1 4R
THWRIES i R A SR e LA KA
GERGI LA,

®1 Yang ENRFEMDLRGEHE

Table 1 An outline of the gymnosperm classification system of Yang et al.

2 class E.2M subclass H order Bl family (J&/FPEL genes/species number)

TN P/ A

1. FEAEL Cycadaceae (1/126)

Cycadopsida Cycadidae Cycadales 2. FEHRA Zamiaceae (9/255)

A AT A H AL o

Ginkgoopsida Ginkgoidae Ginkgoales 3. AP Ginkgoaceae (1/1)
MHZH

Araucariales

4. BTEAZPRL Araucariaceae (3/40)

FAE. 44

. B BUHAFE Podocarpaceae (20/181)
. & HAF} Sciadopityaceae (1/1)

5
i °
Cupressidae
P Cupressales 7. ¥18} Cupressaceae (31/169)
8. =ZRIZE} Cephalotaxaceae (1/10)
41 T KRl T, Lo
i - : 9. ZL T HA} Taxaceae (5/29)
Pinopsida FAE4Y A 10. ¥} Pinaceae (11/272)
Pinidae Pinales
\%
B 11. FREEFRH Ephedraceae (1/70)
Ephedrales
I 4 S
k!ﬁ(%ﬂ[ﬂ SR 12. LHRIBERE Gnetaceae (1/46)
Gnetidae Gnetales
AX2H

Welwitschiales

13. B % 228l Welwitschiaceae (1/2)
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Yang 20 W BAF AL THEDIRI 200 3 405 W
9.8 H. 13, 5rRIRRGEMIL, Bk HE% 6
AR, G RE T BIT, SRR AR A 4RI
W RSN B SRR T 2R FAA AR SIS X R AL BN AN
BRI R T BIEENHE . TR nHk 1A
B BARBIARE , B BR IR A e
PERA T b BT S92 TRk N Il FARA O 3
FORS AR, (H B o3 A UM AR BUAR AN ]
TR WG Bl 43y =R 2 AR Y
A0 FL AT Al R AR LUK 7 4R B T
B ORER T IR AN AR A AN | SKRR R AN v
IR R GEIFAE AN 53 A A0 (AL 5 AR ) A
WA (RS IS AR ) o B RHS RS A
LT FEY A 27 AR it S UE D 14 SCRe  FAREAS
) T 4 A 28 A B AR T A & XU 2 1k &
Pyt MR ERARTE Y B = R R SRR
PHMEGE 73 S b PR, K SIJRR 1 M. 44 T30 1 A 94 1Y) B
oo GBI =REFNL GER  , RER A
LRI 25T R = IAZRHS LLGAZ B AHIRRE
TEA F=ARAZBHIBERR R S A RIS 4L G2
PN Fib . —IRAZBHRILL ARG A BT Bz
RAFANF] , ZHAZF 1 PR 5T 758 70 e 5T SR Bk, T 4L
AR BOR B R R T i P A% B 8RR R AR 2
AN = IAZRL S R B RN XL R AL 5 ), 21 A2
L& SRZB M IR B S Y, 551, X IRk R
FARE BRI LG AR W R R JT
BT T AR L T 6 ASHTIR, ISR ML AZ R
( Acmopyleae ) | F] Z2H1 % ( Austrocedreae ) | Jii #1
% ( Chamaecyparideae )., 7# & Y J&
( Microcachrydeae) | EL A V41 % ( Papuacedreae ) il
B RAZTE ( Prumnopityeae ) , 5575, 75 )& Y2 10 , 87
BT A FRAE (Arceuthos) (AL 4 H)E ( Cal-
litropsis ) 3¢ YN #A AR J& ( Hesperocyparis ) . i ' 12 J&
( Pectinopitys) [FAH J& ( Sabina ) F14: ¥ J& ( Xantho-
cyparis) %5 6 J& , [A]IW 2 8540 & (Actinostrobus ) Fl
LT E M1 )& ( Neocallitropsis ) 3 N RA & ( Callitris)
Bt & M B ( Fokienia ) 3 A i M )@
( Chamaecyparis )

2 &% iF

[l BRRR ¥ A 2R GE 032 200 Z4FRYBT 5T FI Kk
JEPT L BA R TAEY) R A R — 2R SR

Fi— TP IR SR B W 8 i Q
FROEAN K SR B BUE , [F]— I IR 2R R G Z [ 1L
BOARRL, AN [ YT 26 2R 8 2 [ U] 22 531 S

o Bl IR 1Y R R BT AR B 2 2R R B
e, IR TERA 7, d 5 AR Y B3 m e BB,
G FR G ISR 1) T ) 3R G HE 5 R i AR A5
Ay fER B

BN T ROSERE RGO RN AL P s, 20
ALY 702 R G0 T 1l ] 23 2R B oo 3 45 19 tE 42
fe, 19 T2 sk (1 REFIRE R 5 55 B ook B ik
KM Z MRS R A 20 22 DSk IRZ 4
KRG T B ERBIT, v 4N TR
SR RNIC, A, A AR LR 44
AR EOR HE X TR B2 AR,
11,2011 SEZ AT AR Gerh R b2 44 i 4l
R IREL, IR 2 R4 B T #3841 H ( Conifera-
les) , 3% 2 44 AN AF B i 44 6 WL ARORS Bt T 17 1 1
Pinales , Cupressales, 55 T HH ¥ 2L &L L By oot
KAL),

S0 UESE AR LR S AMRA LR IR
KAHE W15 2 FE , W WIE S B &) G A
A KB M T RGN R TR R IR
TOANATE, ARAS Ko 22 5 AR G A I ) TR 2
FEMIE S FAEFEAT 4026 19 b rp it US| IR

oF FUARB 245 3 1 R SR AR I R GE
SRR FEEAR 20 tHAt DIk AR ) 00 K e Al
IATIALU A BT Tl 5 B3R 2 AR BR 1 A 40 3 26 %
THYEIBEVI A EEMER LAY, R T
AR R EC IR AN AL . HE T DNA JP 31 I
Bl iy 77 R G ab 2 T KRG RIRES

ST W SRR BT 5k BB B R 9 i Jre RN 5% K
—HIEHESE R T RGN E ., LR
WA T YRG0 KB E e IR, AR X2 R
Y27 T8 SRR SR G K R AT 4028 s IR 2 1) Sl
PR NATTRF TR A 1 43 S = 2 RINRE AR A DA
LR G s — 28 T B A5 AR 5 HLHEE
B IR R 5 F G A B R R 1 A R A AR AN
Fhih B S AR LA B 5 20 S0 28 R e fdiAs
Gy T AR A T R M DNA Iy B AR 1Y
BTNy H TR S8 A A Jk PR 20 27 F0 22 2 BHIE S 1Y
Lia Rt TaTEe

RERTHEDRGE LR LBUG TR E
R (HRR TR 3 S P TS I AR 2 T AR
8, B, BE TN 53 S F g h &
BB AE AR 22 2B 0 W) b Ja 4 R B iR AR T
# AIIENE (Pinus) IMEZ)E ( Keteleeria ) WK 5 &
(Ephedra) SEJKTHE)E ( Gnetum ) S5 1R 22 J& AR A7 1F 5E
SERNS AT AL 12 BURE (1 55t |, T ’¢ DNA
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SIS, 455 G B 7 2R Ak A8 722 S URE 3 A
T IE YR 2328 R0 53 X 07T E R e R A
YIWESE T ) e 3 W AT BT AR 2R 21 T AZRHRD = 4R
2B DNA 2508 W JF & T 547 A 309 o
FEHOl R BRI R e 2R R SRR 1 2
1f0, HETA B0 XE LU A B8 B 328800 0, Xl
PRI R G 3 W90 0 T 5 28 R 20 1
K, TERG R B 2o A L e
RGEWIE, RGAEA R T IR i R
54 IR , S & TR E T KRG, I
Ly EE e PR W e G N DI ey S £ Y/ B e
PP E Sy ), U ORI R R A 2 1 s AN
IR AR N K 578k & ( Encephalartos ) KB &
(Zamia) FHNJE (Podocarpus) [FIFAJE K& R
HE R IR A, 8 = AR e S
AR R G — MEREF R, Rk
Az BE DR A 27T 5 3% I P A SIS T 6 R BE R R 719 P47
BALIG  HIFAESE T A A28 sl
FATEAZRE SRR 28 55 1 S |, AR AT R M IR B2 1Y
HRGRF, P, BOREE T ISR EX b A 74
Yoy AR U BOMT BN TS RE N T, hi 2 W
B = W IR 5% T, DA RO A R A A O
Fischer 25" i BEAR T AH 9 004k A1 JERE IR B4
HASEIRPE R G, S B 123, (H A T 2 2
THTARIBISE, A $ B i WAL, Xk A BR A
PR M A E R E . G Y AU
WA 2 BRSO T A HOR B IR | 9k
AT A FITRA R T B AR AYPRTY A AR R
A Z WP R RGBT AT, B A E
FEVEORY 2 24 4 [ B | [ 2 R S5 1Y o A [
R, 2 PR 2 A% T BOURE A A 23 RO D) 56 1
AIRSTRIRE, AN RRANEIR g 07 ) A, Bl U %
W2, FAbF 4k e A U &, © "™ 5% 0 3 % R0 Y
AAENT BT R R AR 2 W Rl — R A
ST b (Y B A, AN FE LR DR B ( Cycas de-
baoensis) EERALINER (C. panzhihuaensis) FRAT 7K
¥ KA B2 LA RS TSR AT
TR AR XS R YRR B TR 2 0500, T
B AR DB o3, HA R 28R A
PRy 2RI 28 REIR IS AL 27 1 2 B A S5
AR b fRE YR R AR M BUE R R | X
PRI PRI ER HA 2 BT X B PR L, 8 )
BAFAEY)LE fir Z RN 4328 R e T L L OE SR
WFFE RO SR RIS 34
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