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THE PHYLOGENY AND EVOLUTION OF GENUS RHODODENDRON

Ming Tienluv, Fang Ruizheng

(Kunming Instityte of fotary, deademe Siniea, Kunm'nr €50204)

Abstract In order to study the phylogeny and evolution of genus Fhododendron, we
detail six problems as follows,

1. The problems of classification and system of Rhododendron are discussed and
the recent articles by H. . Copeland (1943 , H. A. Seithe 11960, 1980) , M. N.

L Philipson and W, R. Philipson (1986) are also reviewed. We believe that the system

proposed by H. Sleumer (1949) is a matural system.

2. The systematic position of Rhododendron is recogmized as a reprecentative
original genus in phylogenstic process of the family Erieaceae.

3. From the habit and the characters of leaf anatomy, indumentum, vascularization
of nodes (or leaf traced , and the positon of the flower buds om a stem, inflorescence

types, corolla forms, the mumbers of corolla lobs and stamens as well as ovary
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locules, seed types, the numbers of chromesomu vte., the vvoletional tendencies of
these worphology and anaiemy are discussed.
4. The evolutionary relationships among subgenera of Rhiododendronr are showed
in this paper.
Based on the morphological characters and some recent studies such as anatomy, I
cytelogy, chemistry cte. have demonstrated that the phylogeny of this genus are
evidential. It can be regarded that the Rhododendron with cvergreen tree, glabrous -
and elepidote, the numbers of {lower parts indelinite and with comples trilacunar
node arc the ancestral eroup, The subgenus Hymenanthes apparentiy represents a
primitive state 1n this genuc. Among those sahsccls of subgenus FH ymenentfes. the
subsect, Forfunea, Auriculata, Grendio, Falcorera are the primitive groups or can be
regarded as the descendents of ancestar of this genus.
Closely associated with the change of Thistorical geological periods two large
branches nearly parallelly cvolved {rom this genus. The one has been developed imte
the Jenidote tropical epiphytes and alpine taxa, including the 4 subgen., Rhododend-
ron, Pseudazalea, Pseudorbodorastrum and Rhodorastrum, the another one into the taxa
which are more or less haired, semi-evergreen or deciduous under temperate [orest,
includine the 2 subgen.. Azaleastrum, Tsutsusi, Pentantherao.
3+ Two prebicms are discussed on three phylogenetic stage of development and
evolutionary directions in each taxa of this genus. All of these phenomena closely
associated with the great changes of environmentzl couditions.
6. Phylogeny of Rhiododendron reflects the vicissitudes of paleogenic grology and
climatc, namels, closelyr related to the evolution of palleogeographical environment.
The plants of Rhododendron were originated {rom south margin of Laurasia in late

Crelacenus Lime, probably under forest envirommenr in the tiropical mountains of
southwestern China.

Key words Rhiododendron, Phylopeny; Fiolvtion
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i EE B R S RAbE, 4 IBE 7850 H, I HARISEASANR (Serivs) , AT
B—ARMR. HPhxBSEREITMEREERE- MW REAE, REBALHHRN
LREFFEAKE, HWEREHZ R0 BRE,

H. F. Copelanduty ek i B &5y o2 T herorhadion, Azalea, Azaleastrum,
Rhododendronft Hymenanthes 5 4B, BRMEHR MBI LORER, EX—H
SIFHE - HREFNE AR A YRR, HETXGE LH--RARA.

H, Sleumeri?, 83 MEEFHEFRFHEELEME, ERBE. RENMHTHES
WEEHRYIHSHE, ERTUSERSATRE, 198, FRETERSRFFRHAE
B, RERERMFHEETRREE, E4NEAAE-TEBEEENSBRLE. J.B.
HabornefnC. A, WilliamsCo ot phaS Bayfh# 0 R WM, WEREEM (catyatin)
EEGHBITRE subpenus H ymenanthes B4 E, UL TR cvbgenus Tsutsuss
ST EE (rossypetin) INFHFE (coumarins) , THEMHEBERE -ubgenue Penton-
thero R FEMOE Sy, MM AH. Sleumer B0 TR A R R T IEE.

H. A, Seithels] 3tz @ik R B, BRAEMEMRAT I BBZHE, B
MPE B2 ER 3 A TERRY S4B 1. 4B BT BChorus cubgenus Rhododendron
(BETHE#RM4ATRE) RS FMETHEE, 2. %0 TR Chorus rubgenus
Nomazalea (G35 subgenus Azaleastrum, Tsutsusi and Pentanthera 3 A~1E) AR
imng; 3. BT BChorus cubgenus Hymenanthes (AU XEFHEEER) A
kgL TH., AHHSHEYTRBANTEHLBRS N Riododendron, Azalea
Hymenanthes 3 A~B. HAZHETERRLAR, RITAAN. ZEERROEFEREFAR
Rk AR fERRE, REERINSREBROEFRER, B, F2., EIBTRFRRE
FRUEKBRSE, BEfHEELL—RHERE, NERETS, Bk, RAHAEHENE
WHABTREESBRBERRER, RSERSBFHUS L EBASE,

19784E K, AEEEZTEAXMYRAZENHAEABETREITIE s 1214, 3
WEMEBAET FEMNA, AEERNS LB AAERREALHE, J. Cullen' 23 $HH
a4 TBEER -AEXNWEE, Blsubgenus Rhododendron, M. N. Philip.on
and W, R, DhilipronQOH148 B4R TF Bsubeenus  Azaleastrum BFiTis, WEFH
A FsE (AEE#HESect. CondidastrumfI A A BB Sect. Mumeazalea) BFF
R EAF R subgenus Condidastrum and Mumeazalea, FREMB W T ERESS
MESTHL K EAFEMER—-SMBE A, il Cullen 07 “HIF” WA, SIEN
HLMETR, BLOTRE. HFHHBERAFNE 1 A8, K2, #FEM. N, Phili-
psonZERY RIS AR B, P M B TE subgenus RAododendronh B # B Sect.
PogonanthumF S HLBS 4 Sect. Vireval@ A m-TEE, B EX H. Sleumer F&th
TREGEBITHARLY, EF/FTH - FHTMBEE. &5 RNV A HF M. N,
Philipzon ¥ Z EJH B B T herorhodion BAHBEPIEN I T RAHE, BRATHESA
R RARIE S S B A R et B AR HIL S, AHESE L 2 BRANMHRERTS
A R ok B8 IR EA B A,
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ABUWE HWEFEAR, TRNEBRFA HAFERSFNN R, KFERHIT
ERREE, gk, HERRYROE, HREE 5 B, TERBEPEFMELH
Ke—7(-8), HERNTHELLFCH. FHLA RAERFROHBE, RBER
EHOR, MTEH, AHEELY. ROaELHIZ(20 =260, FH4. 6. 8. 12 &M
MRRER., EVHAB LAY, BEMEEHBRER P& RIERAMBERE, BEH
BEAFAAHREESSHBAOE RGN, D ENE, SAREHBTNCRENE
W, ZBAERHLBER S BREGHE, REFLS0RM, JHHlLERS 0,

B‘

-. e

=, RERFAERDIES. BEMEARE

HEAHNIEHAFBE AR EFEESE TR A E R,

J, Tutchincon” D3 HFEMBE AL LS X EEHN, EfRRIFHALERF
FulE s FE IR AR, 83 LR A AL J B I AT E B8 W cubseet. Falconera @R
SHEeskBDilemaefik 2 B Maognolic G BEVIREFX R, MSEE, sy 4
B &5 o7 JE W) o 46 B kL BY 4 Sect, ChonfastrumB #EH B WK K Camellia, WF=ITE
A EREHEWROERRAERYK, ZEP LRI TR E N
JB A 36 R i B4 .

F. Kingplor Ward. 7173588 BFF RIS EESMTR GBIV F M REHE K
BA, XERAHASWRTAFIE, HENH0R A8 (L5 T Esubgenus Rho-
dodendron) R EBEREER, HERBEYFHHE — THHEH, WL —F
. EHEETAHAR, FHRERPOBLEHES. BENHLERHETEEHRR,
WAL 4 F T R R I IR B NI A, SRINEHETBRAXZFHRRNG R, HERER
R Y.

W. R, Dhilip-on and M, N, Thilip-onZé) SR BEFRITE BT, B
BB B uvhrenus Hymenantiecs RERPEHBEW, HRER ( SBESEERARD .
B) LFELRBENER (KSEETRBPHREHRYESSect. Choniasirumy If B[ RIHHER,
M5, BEAFGTERANR) . FEREEAME D = REOHARSR, A EH I
BB EEH{RETE, SHHEE,E. W, Sionott and L,H, Bailev[$# 3| 5C. B. Back,
REEEFIOXTRFHETYHAAHRU=RE ‘AR (RERH.EXE.
FERUEFEEHFEHONFHHEBDNSE) , ERETHOHEEK ERERBAT. BN
W X-—Ie A, BIE OB R iy = 0 BR E E TT 3,

MEPF AR, H. A, Scithetd. e bR BEREHAMSEAEGTT HH1HR, ANBE
MAE (MEHWRE) PR NHBERBER, CHAERUATRERNRER
ErittiE TR (BHEDRE, BnlaEFmTHM I TR EFENRGEES, bk
SHBEANEHRNIBETERINESMNESARATER. R EEN S8 TR R #H
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HFEBFREMRERRE, NS HMES subred, Fortunco, Hr th 58 E 4
suhocct, Awriculoty, BERHERIFLY subscct. frorrate 2%, EERKESHERTR
M EH N M R R R B REREH A ERH,

HSBERLHEZE N, “=” (Ui, B St miEeE, eNEs
TERPMIER IOWE L3I TFIRE, SEUEs, Wi LS ER et l, FieE
A FLERERHE, FEAWMIIHTE —. 4 GEHRRANRR) BRIEMSHINE
WG, B, SRIDSFIE, — & 5S04 iE F0 40 i 5% 1E 35 B R0 5T = Sl sk R R R 2
R, SAoERTaAEE, RIMNMANEEREEETTHEALEUTREH KL I X
B,

1.3 —— A,

2. HWE - R EEEHE,

SLHRERREA, FERHEMR (2—) 32, FX, FKA4, ARERK. nEZEY
(WRHBIER) — A EEERER, Bh, REHL2 2, 44, TREARX,
KA H, ARER, HERY (GHHEE , SRR BHK, XiEkas, H
B2, Tl GErTRBMESRERE .

LEPERERILE ——RESERSE — WA EAR AL LNEH.

5. HE=EMB — EHE — BRAELEHNAVEATER — ¥R,

G.EFTAL: —> (TIEFEIFEETTEN) HE BEF (EFSEHRFFAE—WF
i, WRUGER) -—EEESF (ZHIH, NEHHEBER) .

T EEBREELR — PR PBEF-— (3R L,

8.IEER, HHERE L RPE--—ELD, B, EHERIAREIR, EER
K8, 7. 6-—>5,

G.HERS M (25-—20—) 16, 14, N-—10, 8, 7. 6—>5; M, HMEMHEK
HEBHEk —BREFENKTEZLETE.

10. F5 (35—) 12, 10— 5 %,

11. BIREBAR, Hyr-—HMERMKKT, LE.

12, FFEB A RMEE - — mE MR R KRR,

13, MefafE, 245k (N =26) — 4. G. 8., 1245,

M, 0 TE) i fh SR &R

AL H. Slamer RER—-PMARNSREALE, MHEBRINERET&HRE—
ERAmEAXRE. B 1 Hn, DESKLEBERENER, SR EESMarReiix
8

B ERIES, e sty, BT Esubrenus A yvnicnanthes 74 8
ZAERPOEEER, ST —BRBIER, SAFREREAR HES, i, X,
HEXARE, BIE, REETBRE, FHEHER (2—-) 3B, Firth, %k, F:
AT, ML, Kkl WHBENAEMERMEEES®E - TE S =R
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THERE BRI R, FESIRTESREEERE, EEX, RHERFIRSE, ¥R
IR, B (8, 7, 6—) 5, #E (22, 16, 14, 12—) 10, FHUCEL E—)
10E., RWEPLAF, P E¥RE, REKSN2 FiH,

ATEM 14, HPEREERLRACHOT 4 B SR ELE cubsect,
Fortunea, HEABR LA vh oy Huvicnivia, RMFEBE L subsret, Grandio FIPRE
HASMZE ~ubovot, Faleonere, BT EHRTESHTHPOEEFARNAF A ®
HIREAR, Wi, EFLE, 2P REREFEMLOEFML, TEhitdH
H6—7 (—8), #HEI2-16 (—22) , FHI12—-14 (—20%) , THAHGEROLE
BEMERA AR BRERECENMAEARROIEGERH. L4 DRBLN, AR
Srfgl, PEEBRFSMEABM, 7 AL, #. RS EELE, IRERE
O X~ KBREFORREABHEYEFENEREEMXRBBE (B 209, AR
KREMRYHEYN, TERARANZBBEANMES B, SPERALMELENENE
MALAS WA B, HMAHESEREXFREFEN AN BB TFEHMBTE, £
BYRARTBREDLE FRBBRARTERE AR,

Bz 4-rHEHFHANSEE
Fig. 2 The disributin of 4 primgtive subsection.
— — — subsews. Fortunceay 0000 subsrl, Auriculata,

+  cubiect. Polcorera

subsect. Grandia.

A B, AWK WEL WA AR, —BOh I, H-siEEl
BE. LEM ARG RBGRR, HERAGHEEEERR (1) EFHAEERE (2)
RERAEL, BEMTHEEURAIEML (23) EHRKEEERHANDLR,
(4) FHBEERLENENREW, (50 SEERIEA RN THEN,

181 & B B LR, AL 4 R KBS Bsubgenus Rhodndendron, ¥nt
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880 B -ubgenus Pseudorfiodorastrum, EHHHS I Msubgenus Psevdazalea 3L TE

BT B cvbeenus Rhodorastrum, HHEHESHISE A BB E, MESLREET

B JE AR B AR R FR BRI, 2GR Y BUEIR T M BL IR A 5, RmT SRR

BN EHRERAESKEHEELRFTARYE (FRTTRFRIE HEFLBMLRE

Bl — AR A, HERTBRRT X SRtk 2948055, ARTE WS 2

LR T, BEBABASHRE, 4K 344, HHLRSFER HREAS B R HHE

A, HEEEBA, THEXER, B, HEHMER 2R, ok, TRIAKK, T r
K, MERE, EREM JLENAREN; EFEHA: (MWL) , £, W
HEER, RHBERSARER, 5%, #EI0—5, FEI0—5%E, REKER?2HFE
#h, B (4. 6. 8, 12) M EFET -SA¥s P, ERIFERRE AR
Wi, EmAHRE . Kingdon Ward S22 X i{nH BT RENFTRPUERRABHRN.
LSS cl. Rhododendron MR REE, RE10. SELAFRAME, F
WERRAN. AV EHKEELubect, Maddenfapg—ipRiEd s —7H, &
F12—25, FRHE2E, HHERREKR, THRBMTSHENRE (Fo¥SHBERT
B ULE o B EE AR 2 B B He b L BT BB AS TR A5 R4S T B 2 IR R
BBER, WA FHATHR -S4, EERER. HE1OHAFE, BRTES
F5HEG#Sccl, ircxofIBR R, BEXSHERM A BA, SFARRRERH RS
B, EEHRREI R, EERBER, #5110, REE, FRE HTHRELEK
BARM B, S TTHE 53 E /i ¥ b g2 8 2 18 09 7 % ok T8 JF £ 191 1k T S ) B B
WHTAEEORAERE, EERAERR AN SIERES L, FRBEEXM.

HES AT RIS Edsubsect, Lapponical i T RE MM TERLE N (K. intri-
catum) REEEM S B (K. complexum) Hyphds, BriEAmEELMEYE Sect.
Pogonanthum FRBRE, BESEEERBIE S LR, ETTWER, EERD
¥ 54 B, RENBTELE T, 2VHRLHTIFESE. BEAMBI LB
b i ¥R IEAEEE B4 ~ubect, Badleya, FBEHBBIEEH subsecl, Heliole pida, BRITHAY
E2 sub_cct, Salucnensia, REPHBEIEL -uvbsoel, Cinneborine %, XEEBRHHFIE
My R EERTRHEN, #FHRXPAGNREEER, EEFHTRAR, SHER
WHBEER, BMEE (4. 6. 8, 12) MBYFETILEERY, HRBURESRE -
BEWT W BRA sr RO ES (E 3 0, EfIREFEEREA IR SRR RENE
LB R, 220, BEMHMBEAREIS - SHLELRERA.

H—BEH 3 ANDER, FIEWRAAREL, EESRELENRETRENEL .
BB, BHHMBER (8F) AWRIER, MEMHEEHFHERFE, R4,

HMBI0— S . KPR, racemosumTi S TEFENEEL R B HEE R, virgatum
¥ HLES R, scabri foliumiBAR A E M RBOTRET WAEF — WA 7 7 i
BT, EHABER (58 MAEHBER2# S REERET O R H, A
HEFG A, PEHFKEE, B-ERE1 (—2) &£H 4L, MEEE. X34 ERE
HAETRPAHBHEE —EF% iSSPl = Egsubect, Triflora-—FHF
RER, Jrin)T (29208, NREWAE. L ERE) MRR, Kb bhmg e
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B3 i ks W E R AT A
Fig. & The d.stribuzion of polypluids in Asian Rhododendrons ¢by E. K. I. Ammal. 19500,
( In=26)
-------- teicaploid 2n = 52: — — — hexaploid 2n=78
————— ocioploid  2a= 104 vevorrre  dodecnnloid  2n=156

HALFTAERBE, HETENRHE, ATRRTZ-HERBRNEER.
Aot (H1 A8 SFE TN, PERAETNIS TR, THRIEER
subgenus dzelcastrum, Bl 4T 8 subgenus Tsufsusi g #LES TE Bsubgenu: Pen-
tonthera, X—HEHC L XAELFMERBERT T2 EEGE.
GHRFETEAFEEFHELR, REHFNE, EHEERBTHEPRLE, £F
MEd:, WAE1L, EFERAE, 53, #EI0—s5, FHSZF. 44, HE30MH, &
MTFERT (X1 FREGEHAER) o HPREHBEHASect. Chomastrum FDLAIEH
Seete Azalcastrum JFAEQHEE, rHHEREWER, TRIDE, EEEHHT
AHBKEE (RE, FERRE) , WiEFEFH 4 —06 5E, BELIOH RER, #TF
AHRY, VERRBHASTERMNE — SRR “BRBY B, ATRRT AE
SBUBTR—DEEERRANESSEXE, JREHSWET RS, BHRYRHR
B, 1 —2kEE, BESH, MPEAMEY, BARW -d#t, B, mEE
AL AN TE-NEHARA, S350 REE, SHIEXRERNAEDMR
#] Secty Candidostrum BMATETEAET. 1 —2 &4, #E10%. ~“HAExHA
ARG Secl, Mumevsulea FHRMEEENEE, A2 BXZHN G, EHs5, -
T2 RS R 2 WE, G - TREA K EHBEFEATT R, FASHANME SR
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B, HEERRGKT.

B ERyEEREEHEA ERTRADHRAE, EMHRY, E£FH4E, F
HBEHE (EESEFEFFNET-HEA , EFTHRRBIE, HEI0—5, HFrEM
B, 438, H50RF AHAT(AXEEREMIERR), BRINLH Sect. Tsutsus
B8 (MEEEHAPH) SERaRTRASHRARLRDIESHER, e
P (FH, FRMk, SR, ME, B, ER, B, HETESRL, ®
FERE L, BEEL0—5, S0P, TAATE. EEBEENRSHARENN EELPA
MEWEMBEELIORAFHE, ENBERASWSRLAERPEMNHAE A subsccl,
AuricvletafIBEIEH BT A svbioct, Waculiferaf —EHS, WETEBSHHEENZREH
RO BN, - FET R FRRR, AR HEAPRERA T mEA, Bl
#Sect, Tsusiopsis(L 1 #, FHAIPREEEHIE, EE108, EITHRELE, B
HLERFEAE, BREUEE HESEHRAREELE RS ect. Bracky-
calyx (7%, REEFIRER HEXLBETNDARBEBEMES (BEERTE
RE) WA, 3 —5 FEEERGEEET, HTERELE, fE10—-5.

HEF BT A EN S SR MER, MERSHRE (ERTRERAT) |
W mA, ERESH, #ELI0—5, FPHEML, H 34, #h23f, BEMRSHIEE
AREp, REMBMFREL, - TRIOBEBEMNMASect. Rhodoramt b 2 B4R
EHREW, ®HEI10—5, EZEREIE. BrBS5p—ERPAET HBAEHIE
%, 4P, KRR 2 FEEELION, MESHILEN 2 HEEHTELS (10—7, 6,
5), HIEEFLAYE A BIHALPIRR A A Secl, TiscidulafiEnt FLA AL Scct. Pentan—
theray, T—#8 (L 1%, HARAAR) ERLFR, A, BE0H, SWAET £
BT BwEEsa (oK, ETESWIEERE - EERIE, fERAS K K
WHMEEERE, LE, LEMHMAFMEIER BREAEZE, KR LEAREH
BSLHIRME, dDSEX R Rh A IRIE, 3 F W T AL R R EERE ST B M
Bt R R (ERH B — BN AT MWk, FEZELSLE
ARG W RAY B 2REE (G , B HBSAELERBRA L FHEMRS ARSI
HK, BRERKEMLUERERE RS THN .

HiAEtEs M ERRIMBIES, EREEFY, HEI0ES, BREYR
HHUFEHBRHBEREENKE, HERMNAGERRAN. A. Seithels) BV HTH
FFAESR X 3 MEREEBEH AR,

H, REXEFHH B

HABARLALZTRHTLSNTR 3 MR,

A RAYREE A, WG RHES-— WRIEHR AR NRT AR R 9 5 L B
B. RIS, tHASRAIFEHEARAE R TR LKIER D HFKERPEERTA,
HHEET (AR  HARHEEX, HERNESREE. EFHE EHBFTR
MY, ARFEHRRABEIEAG ERFRREMS LSS, SNEHELEL
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R T I PR F R I

FHRAEFNBE_MBEAMLBAEEELEH, MRAREGTESRRIDBEBFGD B
AdbkER, 4 AEERHHTHAGERABERBT -0 (B SHFL, AR
EAREN 5 RE . HHKFAE. BHEEEEEBHER g, WAEE
P, ZMBER, 202 HEHE  WERFSEELEARRC VLR, EREK
AL R . — B Bl B SR B IR D) B B LD B B BRI B A R, S — K
AN (X8 BORUEWPEFSRUET R R TRRR, A8 (T ER B
WAHA T HER/ERE GREBR) B &R T # L L P, AANIRW.
MR bR RS, <5 90" T3RmRe R, BE, MEL/™ET — &5
fo: WRGEARBEELMAERDEEGHRARE, Bh AREE, REERA. TRER
M E SR, TEIFBUEMA P E, Ed s W, BRERL (RKEGE, BRNE
BMERE) HAER g, EEOEE D (8, 7, 6), THSE, HrHAEEHEK
MELEIFWREKBREATEHER, 7SN AREEREEEN S T
T3 ¥ 7 — Fi R . H-fEIR A FUAE S0 1D O FR Mo R 2] AT, AR BETE R £ R
B (CCE) FEEMEAESEAR, BRE, ME, BRERARE (BEMK) , 8
MR EI T BOE N AR By . FEFTE GRS HF—JFREH) UmE, s 3.
PRRERR W B, REOEED (8, T, 6) . FHIE, MTHBHENE. LW
HEH ML, '

AREAR=ZNERM A HRS — P R T SH L LR R H W~
BRHELARKBT AEYR EU2REEEIUSEETR, HFHREENES
=ik, R -FRERAKENRHBERIAEER, SEREIAREG s #8 FEHF
PR SRR L BRI 3, AL Scer. Pogoranthum (RET A —HAB IR A
A, HERFREBRIE LR, #E o8, #, BEAMTESE TR, Lih, WERE
GERE LB #Sccty TTireva) WS P RR. 5 -BHABRRERZSWFETBHERE, W
LS I F R A AL AS L Sect. Pentanthery Be—BHEE R 5 M B0 KR,
HHRBEET. TELREEBRTHE ADRE Scct. Mumeacalco S BE PN
NER, BESH, EF 2HMETIRL,

ERMAFHFEFEHEAS RSN SAY, CAGAFLBET M B REPREL
RY K R

N RGEREHHRMKR

A E R A -— R SRR AN R ETAER NN E WRERW
WX) GER IR SR B . BB X BTG I R P R PR SRR T R
WEH. BAEELEERZSRBEMANRENSE T 40 B S8 E B KR EH[H
B B ER AL, AR ERT R A AR S, BETURNET
LT AL R, S H ALK ET B TA subect, Ponfica B
HAOKR, T8, L3P EREY (JE445°) WD MERTsL, HRERMYEEIREM B &
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B IF P AP,

TR B E Y RPEERRARTEREM R AME LA e—FRE

BALES S ET R, HWMAETH subsecl, Maddeniop —BFHERQIFHER (RELR
HRBER, €86 — T, AENMTEESY, SEHEDIOHES) RETEHNS K
BHE. ERF. BRREESF SO ANEERHEBTR “RE” BRAHNEAIL
BREEEERE. M6 TEMMLENFESRZRBERRE (SEBETa
subseet. Ferrvginea FJEEH BT subsect, Caroliniana) , EEBORRILUHBR. .
lapponicum X—Fh, MHFBRMARTRE, SSRRUK, BHEAE, KN, W
AT EHEE, BHRARLSA, BERARKPARELSHGIBZE, WESHN., &
R, RBEXR2ESZNRAMEEEETROREH (LRBRYHLEHRE) , TFE
FiER, ZEB (FILILAS TS subsect, Lapponice) MEMMCHIEAIGERE
Y, MERF=LLU KA SEHTRLNERERNES, RS —BERN
MEELIEYY, FMHERLESR (EBEBEE subgenus Pscudozalea) AL
M 2B (B A8 TR subgenus Rhodorastrun) , H—RuFEELE K 5 Hm
EEFA L, WY el R BIRE ( MEBIEHRE Sect, Pogonanthum
&y 21, 22

FREAZ B 3ATH, HESMAEE b0 RFILHEL AR S5
WG R, HIFRBMNERKKELBESct, ChoniastrumBHET A L FNRAS P,
MEBEZLLRNLENEEINTEHRBETHETROHA, Hd —RpWRFHR
%E, wulaBSect, Tsutsusd M -RM (EHEE. EHEH EBRTE-SEEL
WIFREE. TR M #LA% T & subgeaus Penfonthera®3 B3RTE 0 B R 2Z AT C 8384 R
MAEFT B EFTRELE TRk,

Pl Laranm, #EMEE, ERZEME—EFHR., SSBAHS, AR
HEBRMALZLZEFRBETHHANNSEBOET. B, A—SER (DKFLABTH
subzcct. Ponfica®) PREBFRSGEER BEAM . FHIER LM R, /apponicum
B2 AT L LA SRS, FTDAGE— SN, MBS ME AN L ARRERERERSRTER
BB E BN BN ER, EXELERRE.
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