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Abstract This paper deals with the phylogeny and geographic distribution of the Tribe
Astilbeae. Based on the theory of evolution, the general evolutionary trends of the angiosper-
mous characters and outgroup comparison Penthorum, the polarity of the characters of Trib.
Astilbeae is determined. The basic chromosome number (x=8) of Penthorum may be con-
sidered as the primitive one; x=7 (8—1) of Astilbe and x=17 (8+9) of Astilboides have
evidently evolved from Penthorum, whereas x=15 (7+8) of Rodgersia is derived from x=
7 and x=_8 through hybridization. The striate-reticulate ornamentation of pollen is more ad-
vanced than the striate. The Axile placentation is more primitive than the parietal. Carpels,
stamens, petals and sepals have evolved from more to fewer, then to absent in number.
Veins of sepals have evolved from uninerviate and pinnate together (or uninerviate) to pin-
nate and arcuat together, then to arcuat. leaves have evolved from simple to simple and
compound together, then to compound.

A schema showing phylogenetic tree of Trib. Astilbeae and its outgroup Penthorum is
given according to a cladistic analysis using the method of maximal same steps by Xu
(1989). In the schema, Rodgersia and Astilboides is a monophyletic group having a sister
group Astilbe, Rodgersia is more advanced than Astilbe; Astilboides is intermediate; while
Penthorum is the most primitive and had a common ancestor with its sister group, Trib.

Astilbeae.
The Trib. Astilbeae consist of three genera. Astilbe, Astilboides and Rodgersia. Based
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on the present author’ s revision, this tribe comprises 24 species and 13 varieties (excl. typi-
cal ones) in the total. Takhtajan’'s (1986) Eastern Asiatic Region has 32 species and vari-
eties (all of them are endemic) in three genera, ranking the first; the Malesian Region has
three species (endemic) in one genus; the North Amerian Atlantic Region has two species
(endemic) in one genus; the Irano-Turanian Region has only one species, ranking the last.

In the Eastern Asiatic Region, Japan, Korea and eastern Jilin-Liaocning of China (The
main part of this area is Takhtajan’s Japanese Korean Provine) has 17 species and varieties
in three genera, which constitute 45. 9% of the total in Trib. Astilbeae and include the

groups at different evolutionary stages and 15 endemic species and varieties, of which Astilbe

 platyphylla, A. simplicifolia and Rodgersia podophylla may be considered as the primitive

ones, However, the Hengduan Mountains region (west Sichuan and northwest Yunnan)
has 11 species and varieties (10 occur in west Sichuan, 9 in northwest Yunnan) in two gen-
era, which constitute 29. 7% of the total number of species and varieties in Trib. Astilbeae
and include 5 endemic species and varieties. From the above mentioned the author suggests
that the centre of origin, present distribution and differentiation of Trib. Astilbeae should
be in Japan, Korea and eastern Jilin-Liaoning , while the Hengduan Mountains region should
be another centre of present distribution.

The more advanced species, i. e. Astilbe biternata, A. crenatilobata, A. philippinensis,
A. apoensis, A. indica, A. khasiana and Rodgersia nepalensis are found in the area far from
the centre of origin. Thus the Trib. Astilbeae plants may have migrated from Japan, Korea
and eastern Jilin-Liaoning northwards and then southeastwards to southeastern North
America through eastern Siberia and the Bering bridge, southwards to the philippines and
Java through South China, and southwestwards to the Himalayas through the Qinling-Daba
Mountains and the Hengduan Mountains. At present, in eastern Siberia and most parts of
North America there are no plants in the Tribe Astilbeae, Which may be explained by their
extinct ness there during the Quaternary glaciation.

Both Astilbe and Rodgersia are distributed in the Asian continent and Japan. Japan has
been isolated from the Asian continent since the late Tertiary, so that both Astibe and
Rod gersia had undoubtedly occurred before Japan was isolated (Early Tertiary). Therefore,
the origin time of the Tribe Astilbeae may be considered as the Early Tertiary or may be
traced back to the Late Cretaceous.

The pollen morphology of Penthorum sedoides L. , Astilbe grandis Stapf ex Wils. and
Astilboides tabularis (Hemsl. ) Engl. was examined under SEM and is shown in Plate 1.
Key words Trib. Astilbeae; phylogeny; geographic distribution
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Rodgersia ¥ Astilbe 4%, Astilboides W) & — F# 2 [8] ;s Penthorum B 3% P AKN K, B 52 A LFHHE
e YEA Rk, CATE S AR 24 R 13 A RRUEARERSN) . 43 % T Takhtajan (1986) R T X .k
LXK FRE-L2XRNEREEX. ARER, BA GBH#MPEGHK-LTRIE 3 E.17 &0
AR, HIXER SEM SN 45 9%, Kb EFARIE MK PO EB M EIEIEL B E Astilbe platy-
phylla, A. simplicifolia Fl Rodgersia podophylla, 1 K & % W HIRE IR A .0 BT A5 O R AR L
BETILXAE 2 .11 MR, & 20. 7%, B 5B —BAAM .0 . RIRBEGHACHI B Astilbe biternata. A.
indica.A. khasiana 1l Rodgersia nepalensis %, B FinERFE S O X . 8 HERT, 2 A9 AR
B4R T B M B A BAEEAN o ) G AR- 1T TR 30D b a8 i AR 78 1A R . A0 4 Bt B > 4 17 1) AR S 3 AL
FEREE; ML P E R EIEAREAE; F R - KB L BT AB DR, %R
Astilbe F1 5 ST 8 )8 Rodgersia ¥4 T M KBEA B AR 05, T H AT HB =L LK. B 5 E W AR5
B REN AR RITER MR H7E B 35 T KR4 B Z A7 . 38 M3tk 50 . 95 57 13 7R 64 A2 YR A i) 7T B
ERE=4 RTEHERAEEL,

XEIA BWERAK RELT HBELH

1 RN RAELRE
VE 1AM Astilbeae Miq. & F 108 Astilbe Buch. Ham. ex D. Don, kKM F/Jg§ Astil-
boides (Hemsl. ) Engl. 1 *T#J§ Rodogersia Gray (&8 4r,1992), B BB ¥} Saxifra-
£1 EFHEKEREIERE Penthorum) B H R

Table 1 Characters of Astilbeae and its outgroup (Penthorum)

REH | FEBBU | ey

CRE | ORI | R | BB | BAKE

R No. of Pollen Placenta- No. of No. of No. of No. of | Vein type W
Genera chromo- |ornamenta- ) Leaf type
some tion tion Carpel stamen petal sepal of sepal

Rkt
- w i i - gt
Penthorum | P 18:18) BEL T L0 g 55 | aeto] B8 | (gs | PR | st
x=8,9 Striate lacentatio —0 Uninerviate| Simple leaf
pace n or pinnate
BASOR | i
_ 2 o i _ _ _ Ha
Astitre |PPTIHZ8) BEL | TAgeT | 3y | 1078 L ST TS B g
x=7 Striate- . (—5) —0 —4 Uninerviate
reticulate placentation con:po{und
ea

RESR | e s

Astilboides * Zn=34 W.Iiﬁ‘( Parietal (4—>2 (8—)6 5—4 5—4 IR . ot
x=7 Striate- . Arcuate |Simple leaf
placentation '

reticulate
2n=130,60 E%%& RS (5—1 (7—6—) ;ngﬁvfu ot
Rodgersia = S Axile (3—)2 | (14—)10 ; Compound
x=15 Striate- . —30 5(—4) pinnate
i placentation leaf
reticulate to arcuate

* Astitboides BB AR 2n==36, B—FBEM AR BRFIART .

gaceae Juss. Fx JRIG A — & . FLAMKBEREAR K8 Penthorum Gronov. ex L. 5z G HIEH
EREXRR, HERK. fmEREERNER, LEMRENOGENRELET KL SR
KBHKXE. F, BXTLLE 4 BRIk B (Goldblatt e al. , 1990; Goldblatt, 1985;
Fedorov, 1969), TE¥r&rifi, F 5 T EBEI AR EE S, 0 B RERE  FEMFNE 5 0% R kR
BB FEMRHATH L GR D REFHLBMg PR EREL S B, & 4L 55

~n =M™ -

N T 2 -1
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¥R, 8 MBERECKHFR).

Fig.1 The veins of sepals and placentations of
Astibeae and its outgroup Penthorum,

showing the probable evolution

1—2. uninerviate and pinnate veins 1. Penthorum;

2. Astilbe; 3. pinnate and arcuate veins (Rodgersia) ;

4. arcuate vein (Astilboides); 5—7. Axile placentations

5. Penthorum; 6. Astilbe; 7. Rodgersia; 8. parietal pla-

centation (Astilboides).

PR S
x=8 »>x=17 (8+9).
Nx=7 (8—1)—=x=15 (7+8).

Bp.0—1,

Nl =2,

R ALY~ BEASCRME(ER D,
Bi.0—>1,

oG - A R (B 1) . B 0—>1,

O (8—)5 H—~(4—)2 Hr—~(3—)2 #.
Bp.0—>1—>2,

B (16—)10 F— (14—)10 #—10—8
(—5)H—=(8—)6 #. Bp:0—>1—>2—>3,

b8 (8—)5—0 #—>5—4 F—>5—1—0
B—=(5—1—)0 ¥, Bp.0—>1—2—3,

BE 11—5—4 B~ (8—)5 M — (71—
6—)5(—4)H—=5—4 t. Bp:0—>1—->2—>3,

B 5 B B R B PR Bk A~ BB R
PRFIICAR Bk — B YCR B (E 1. B 0—>1->2,

gnt—an FHHE-ErH 8. 0>1—>

[\
o

BT ET LR, ¥ Penthorum Fi Astilbe %
4 RERRE, MBEE R ZWE 2.
Penthorum ¥ 8 PR T, H 7 LT IRLHR
oA 1 TAT 1 ZFRE, HibiEE
RLMHEZT BRI . Astilbe 7 3 Bl LR
PR > 3T 1 3 A MR R 3 01 2 A AL

W LBl 9, B BRI B Bk, Astilboides BIBELIEECY 13, RR B I Astilbe Tt
.. Rodgersia W ALI8 8N 14, BV E 4 B BtiLE . REBHTRE Astidbe M Astilboides
B @R BT GBI IR T Penthorum(x=8,9) . Astilbe Rk E B x=7,EFFE 8—1,
TIRER 8 B R Y 5 AL, Y kW 1 TR B Astilboides HIR KB R x =17, 4575
2 8+9, AR —R W ENZEILEIREY T Rodgersia )R A A RH x=15, IET5 2
Astilbe ] x=17 5 Penthorum tf) x=8 ZHl, Al R R W 4L &R .

* Bk, R BRI AR, UBAE 0,1,2,3 MR, BN RERR — A H LRI, B ZAERENE.
O BB BPFRARFIRE . ME-AHOTEHRRBMRZ LW, P, BURRFE—-LHE—H
RIHCBRE, TS L B R TR —RBOHLEE.
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Table 2 Data matrix and advance index of Astilbeae and its outgroup (Penthorum)

x| oRR R pa | cmw | eE% | BRE | B4R (BAHD| W sk
i Placenta- | No. of No. of No. of No. of {Vein type| Leaf Advance
Genera |chromoso- fornanenta- . .
R tion Carpel stamen petal sepal of sepal type index
me tion .
Penthorum* 0 0 0 0 0 0 1 0 0 1
Astilbe 1’ 1 0 2 2 2 0 0 1 9
Astilboides 1 1 1 1 3 1 3 2 0 13
Rodgersia 2 1 0 2 1 3 2 1 2 14

* Xt b JRE (Penthorum) R RBEFRME N 0 KK, BA— P IFRBHERBHFHIERA RS B R
R LR ES 0 M5 KRR

14 12 10 8 6 4 2 2 4 6 8 10 12 4

B2 EFOREENLBAERERHREN 1 AHRER; 2. EHOR; 3. AFR 4+ RITEM.
Fig. 2 The phylogenetic tree of Astilbeae and its outgroup Penthorum 1. Penthorum; 2. Astilbe;
3. Astilboides; 4. Rodgersia.

Z I, MRS (1989 KB KRB HEH#T 2 30091 AT HEF i Astilbeae ¥R J
5M IRt Penthorum B R GER " (B 2) . B, LUE O AT AR ¥ L FREmRRAF KL
B RRARAFR Z B (W RO RREWT AR NR(QFELERE . B 2 85 Asil-
boides F) Rodgersia 2 — B R K¥[8 Rodgersia TRk . Astilbe N RHIPIR PR LR B IR
W BT REMMBT B, FILT Penthorum, 5MAsHE Penthorum R DL L 3 M HKRE, B
AR T Astilbeae J%, B 5 2 FILRME, BB RGN TH, EBIFH. XFH Astilbeae
JRATRER] Penthorum AT Bty & H3E R AR RS E R BII K 0, B —4
KERH

* ¥§hERE Penthorum JRRT R AW, EEEBRH S Astilbeae FEZXR.
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Fig. 3 The distribution and dispersal route of Astilbeae 1. present distribution area; 2. centre, of origin,
present distribution and differentiation; 3. another centre of present distribution
(arrow-head shows the direction of dispersal).
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Fig. 4 The distribution of Astilbe (1) 1. A. platyphyllas 2. A. macroflora; 3. A. chinensis;
4. A. microphyllay 5. A. grandisy 6. A. longicarpa; 7. A. rubra; 8. A. macrocarpa; 9. A. rivularis.
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2 MBS

P& AR B W2 A T 3 A b 2 (Takhtajan (1986) BRI X . K #-Jb £ X . 7 B8-
T2 RMERFERK) R 450—3800 m, T4 KL HRE 46 T R, (U Brh A
ZRMABEE 3. R A KIF W A TRERRILEMDREEN, L4
49°56' , JREP Astilbe chinensis (Maxim. ) Franch. et Savat. B35 X b %% ZEE W, W K £
EHIBFREM, 4db4 39°9 , Bl A. biternata (Vent. ) Britt. 43 XJb4%. HER £
W WK ERBE SR TG A JTCRE 55 CRESL % BB , 29 46 8°16 , JRBD A, indica Bl #4377 X 7§
2 TERW, MRS BB M, 29364 34°167 , B A. biternata (Vent. ) Britt. 4534 [X
K.

2.1 RMSHAE

2.1.1 EHIR Astilbe (Grierson et al. , 1987; ¥4 ,1985; 44T X 5545,1982; Hara
et al. , 1979; Komarov, 1971; Backer ez al. , 1963; Small, 1913; Knoll, 1909) BRI F 7%
AR RS R . o7 XN B A B8 B VT T et XM BE AR b B R R
Herh AEE . TR, () 0 ST B AR ENEE LIS A B A BIRR U R A KR I, [ R
VEZFHEE. EmANES ARIEE M EEENBHE. BEFBE. LR RATES

W5 BFEROMAGFREAVNIAE 1. AMT,2 BH%EHE:3. BAEHE 4 LEEFE;
5. BIETEFI6. BOEFHN:7. FRLEEHE.
Fig. 5 The distribution of Astilbe (2) and Astilboides 1. Astilboides tabularis; 2. Astilbe simplicifolia; 3. A. japonica;
4. A. thunbergii; 5. A. rivularis var. myriantha; 6. A. rivularis var. angustifoliolata; 7. A. khasiana.
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WEM. X2 EESH KAREILE 49°56" 54 8°16' ZBIFAKR L& 75°51 5 &
78°9" Z I EILEWM X 8], WE 4—6) . 4T ¥k 4503800 m Ay 14 Bz FEM.
MF  HRGFEf.

ZJRZL 18 o 10 ARRp UFAERERSF, TRD . ZRIXF 13 FF0 10 A fh, B A X
. B, A. simplicifolia Makino, A. microphylla Knoll, A. japonica (Morr. et Decne. )
A. Gray, A. japonica var. terrestris (Nakai) Murata, A. thunbergii var. sikokumontana
(Koidz. ) Murata, A. thunbergii var. Shikokiana (Nakai) Ohwi, A. thunbergii var. fujisa-
nensis (Nakai) Ohwi, A. thunbergii var. congesta H. Boiss. , A. thunbergii var. formosa
(Nakai) Ohwi, A. thunbergii var. okuyamae (Hara) Ohwi, A. thunbergii var. hachijoensis
(Nakai) Ohwi, A. platyphyila H. Boiss. % 4 #f1 8 A fh Ny H X445 A. macroflora
Hayata, A. longicarpa (Hayata) Hayata iy E &8 EFH;; A. macrocarpa Knoll 7K.
A X (E#L UV VI AR RS . U )| D #5F 5 A, chinensis (Maxim. ) Franch. et Sa-
vat. N HA . EAEE BB P E LA A. grandis Stapf et Wils. B F EILH; A,
rubra Hook. f. et Thoms. FHE., IFEMAFFLE ; A. rivularis Buch. -Ham. ex D. Don
A E.BE . E A &I E, AR A, rivwlaris var. myriantha (Diels) J.
T. Pan, A. rivularis var. angustifoliolata Hara Wy EH T EH R X BEE8. 2R # X
A FNAE T L) Bk st X CRAESRS » 1979 %8 5 A khasiana Hallier JyEVE R RFA . KPHH

&

g ! . :
Q 2 5 &%
<™ 3 ’

g + _ ' .
=5 R B

H6 EFHABEWGOMASE 1 FREEFD2 H2EEHNS TEEFHE: 4 ZE%EHRD: 5 BERENH.
Fig. 6 The distribution of Astilbe (3): 1. A. philippinensis; 2. A. apoensis; 3. A. indica;
4. A. biternatay 5. A. crjenalilobala.
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-dbEXFERREE T 2 #:A. biternata (Vent. ) Britt. 1 A. crenatilobata (Britt. ) Small,
YHEERHE. Bl L2 XAEDARE GEAK/R# XU A. rivularis Buch. -Ham.
ex D. Don 1 #. BoR P X DR PG . X 7= 3 F, ¥ AR WX FEH P A, philip pinensis
Henry F1 A. apoensis Hallier hIEREL KA ; A. indica Bl. LR TGV HFE .

AREX . KAF-ERX. SRR XZE, TG H, B AL 051 (E 6),

A. platyphylla H. Boiss. 85 7—11 #, &%, =T HANXEBETH. BB ES
MAKE(E V. A simplici folia Makino HEE 10 A, B3 5(—3)D ML E K TE, B0t, 7=
) EMEXE(E S . WRMRABRBEGEF. BILHENT, Asilbe JB IR I
AREREX RN AR - M5 EHHREBRLHHEER: — MR HA, A 6 #F183F
i BERSAMSUPLZ— B RPE,F 7 FA 2 . WP E R WL
PR ML P P LA 3 R L ER . 1A 4L B FR A TG EE L B 0d- K B L X (L S T G L ) & )i
PO QR L e 1T L IR R L K BRUD A 4 780 1 B, RAEBMM A X ERME (R
TEHR B R LB BT L0 B i X — 345 A 4 FE 5).

.........

"-!@5\ L

M TRANRZ
Cm w e

¥

B7 RITERMEYDOMIE 1 RITE:2 TS BRARIE:4 BHRRITE.
Fig. 7 The distribution of Rodgersia (1) 1. R. podophylla; 2. R. aesculifolia; 3. R. aesculifolia
g var. henricti; 4. R. nepalensis.

2.1.2 KM-FRB Astilboides {{# A. tabularis (Hemsl. ) Engl. 1 #, 58 B &R TA5H . 145
FREEH LT HHESIEE, Hdus 39°30' —43°7' , R4 122°37' —130°43' , i B AR T
KR 5 ET I AARRFRILE.

2.1.3 BKT¥E Rodgersia(FE4E4#,1994;Akiyama et al. » 1990; Cullen, 1975; Hera et
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al., 1958) A6 F AR X, 4 T ¥R 700—3800 m HyARF MRk A B ILE A AR,
HAOoRXaRE R A S PERV- KB MK B0 KX 30 28 s RHmX .
RESNHHX MG E. BIHRARILE, At 24°—43°7 MK L 86°19' —142°(F 7, &
8,

BRBRAES MM 3 M. HAR-HHEEY
(Takhtajan, 1986 ; {H [6) & B & Ak-1L 7 K &
WA M) XHE R podophylla Gray 1
M OAEERE. ZRREFEREEHRER
Can: FE R BN, RTE R B K BORM 80 %
B 7—5 80 R FF A PR AR B » B
T AE AR (2n=30,x=15), J& Rodgersia |B
RERFHRNM. BE-REILBX (BEFR
A Ly 3t A0S 1L ) AR (- TR iR 1L - K
WX {UH R. aesculifolia Batalin 1 ., ZF

ME MTRRAMONSE 1 BEALE (20— 60), s gh s
BRI, MAAE: o (LR, LR RRR(n BA Bt A i R

Fig. 8 The distribution of Rodgersia (2) (I K38k (6—) 5 A, B FF k0 6R i
1. R bucifolia; 2. R. pinnata; 3. R. mbuci foli
var. est::'zg:saf 4. ulle pinnata éarr.mitrigosa. e %EMR%) ’ {Eﬂﬁ%ﬁ—%&ﬁﬁﬁ%'&

R TR R ER R ECRMI LG BPPREKFA IR AR » 4 T o 8] f #3437 . PO )1} P e
BHBME LM RIEL 197 FBMT L X R Z R R X TR A R, aesculi-
Sfolia(5 F XA, R. aesculifolia var. henricii (Franch.) C. Y. Wu, R. sambucifolia
Hemsl, (P94Z{&F,2n=060),R. sambucifolia var. estrigosa]. T. Pan, R. pinnata Franch.
(PU45 A, 2n=60),R. pinnata var. strigosa]J. T. Pan %5 3 ff1 3 /()5 2 # R HAER/
HARFEE) . REMHATHYREZHIEAERGN: TR BE S 8L RIRKE)  ET
EREBRBXAFEN. FEINEBX (MAEHEHE. CHREAD A R. nepalensis
T. A. Cope ex Cullen fl R. aesculifolia var. henricii (RjEBAERXIFH). R. nepalensis H.
AR EFHEHAPER G B R TR K, REBOERE: B 5 80 RAPIRIIUR: 78
BEMETRTEEREES), REABRRMAIHF, B HIAKK, B4 85316 KRR/,
2.2 MWSH

EFIOKS 3R 125 B HER 24 Ff0 13 F. ALK M4 GR 3) ik
T
DURB RS, A L2280 {L1 B 1 KA EXRE LR 2
MOREATRA 1B 3MMALR NSRS, A 38 19 #f 13 &fh. ERERX,BRFH
FIB/RM TR NE 1B LM SHE3I RS, BAF 2 A 7 71 8 R, PEA 3
JB 12 FhF0 5 A Rp, TS, HARMBEER- T THRIA 38 9 7 8 R, KA 5
EEIERTZE. EFEE O . WL TE. B KRS BET LR LM, BET. L
EOLUREHM B GBS 2 B2 M. A2 A 2 #M L AM HA . BILE™ 2R3

* ASCIEHATEYBBE A, AR Y SN AR. HHRNEAMYWE RS XK A Takhtajan (1986) X2
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P BIR WYL LA &7 L J& 3 b, Al EI ™ 2 J& 3 R 1 A8/, HAR LT &7 3 & 4 7,
BEFG. BN T= 2 J& 4 FrfI 1 %, =™ 2 J& 6 R 3 AEFR, IU)I= 2 J& 7 FhA 3 AEA,
AR BT L 3t DX O 0| P 80 = R AL 30D 7 6 FhAD 5 0k, b S M ERE2EZHE .

®3 EHOERESRHS M

Table 3 The distribution of Astilbeae in various regions

" K BREK SRR RAFA AR
Kingd Region (R.) No. of No. of species No. of endemic
ngdom cglon T3¢ genera and varieties species and varieties
FRIEX
Eastern 3 32 31
Asiatic R. .
KEFILER
igjlt*&tj.ﬁ North American 1 2 2
olareus Atlantic R.
#HH-+ 2K
Irano- 1 1
Turanian R.
EAHE | DREER : 5 X
Paleotropis Malesian R.

F4 BFAREPESFH TR R
Table 4 The distribution of- Astilbeae in China

=l E 1) HR B
i N
B ] 28] o ak s ot g o v | [ | e | v ) o |
. . Gui-|,, Ji- [Liao~| He- Hu- | Hu- |Zhe- |Jiang| Xi | Hei ShamShan An | Fu | Tai | He |Ning|Qing
Genera Sif NW b ling- i B SE bei 3 . \ i ld bui 1 i bei i | b ng | ng
Chuleun.z Ui apa| N0 |Ping|man | | bei | nan jiang| xi |zang|long| xi |dong| hui | jian | wan| bei | xia | hai [y "t
jiang
nan Mt su
4 3 3 3 2
Astilbe v ololo 2 2 W 2 2 3 3 3 2 2 2 2 2 2 2 1 1 1 1
Astithodses 1 1
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ARFA RIS, R KAH- XM DR T =R AFELE R = ARy, ¥
DX R AR I MR- L 2 X EREF. BAF 4 FFEMM 8 BHAZH, PEF 6
TR S A5 Bt A 2 AR, 7T 0 B 24 505 5 I 8 K R 1 78 B 28 4 E B 1)
ERTEMNS5E, BT UMW KR SIS,

2.3 itig

231 SHhil FERK BA HSEMREEHF KT T KR (EHER Takhtajan
(1986) ) B A- B Fi =¥k A Y, TR B M 5T EE A SHE LM
BECHEREHBXZE. BXSHEEFEEN 3 &9 Ff 8 2R, KRR 52 %
SBAT 45. 906 Hor, & 7 KA R 8 AR AR, 5 i X A S AR AR S G 88- 200, %l
XA BB A2 3 &, T B %5 A0 AT 5P R -h &R A f
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phylla, A. simplicifolia 1 Rod gersia podophylla, BB A EIEAKFER T, EHHEH: H
A B MR EE ML TR RREN OKRER SO AR PO
(E 3, RNEFOKRREEMNBREHN—K Rz X B R REERERF L.
Hesb BT X (P9 T Z R IR A B R A%y 2 B. 11 #MEMGE 2 84
FhAD 3 R TR 5 R SR BB 29. 7% R EZ &, B, B X RIS AR
85— AR L.
2.3.2 EERE FIAKEKEF IR Astilbe F1RITEEIR Rodgersia 31531 T MK
REFD A UG B H AR, EHELERFE=4L. BXRBIHZRETRZTINK
R AN ESETER, BTHE=4. CE S5 EMNKMIECRETS,1982; REXE, b
FEFR, 1960 AT WEFERBRMARITERE B AR ISE LMK LB Z A CHFE.#
SR, B OO RGN B REERE =L, T EMERE EL.
2.3.3 BHERRAKRSHEBOES HEHOENFEHRAEBFEDIET BA G
FE AL T IR AR T A 85X — X B S B g R 1 R B R O b5 A : Astlbe buter
nata, A. crenatilobata, A. philippinensis, A. apoensis, A. indica, A. khasiana fll Rodgersia
nepalensis %, YEMHENT - FFH OB TN A BAHMBEER- L THRARB—HERZ
F A =L PR RSBERE . (BRERSE,1993), #08d 6K, BSR4t
REFEEARMA ZILERER: HLTEEBRTEFERENNMS; ARERIK-
RENL AL, B 28 SHRE K (8 3D,

HA BEMRESH-ITHAB®RX . EREHEREE =4, KREEREHE, HHK
PARE ARG E PV R - 19790 X AL A IR ST 0T BB 45 6 3T AR B R IR IR At T @ B A R AF .
P X R =LK, BARETEIE S, IR 3255 0 2 vk N R, (B KT KR
T ASKHNRE, XL, AR, FFAEAY BAERT . X & RKELUE
X BRRERE ML, R E T HIFHER. AN X, RRSLES EE 4 &35
ZUBESR, AN KR, SBEWH LT RBEE, RERFTaREYRUE—5
.

BELK, BAMNEREBSIHEFAIREES, 8-SR R REAY T
B ZEE o BT LAHEW - AT TE 3T 10 MM Y 7E VE A R T AR SR AN L SR i 2 A T B EL R4 R T
SR . 5B ULk TR AL BB A B vk )1 B 2, s Rk AE 4 60°—61°, At uk)I 1 Re
WY REILG 37°30" , VBT DR ALY AT Rt ORI » BRI T R P {0 A M AR AR AL S 39°
9 At X AE FRTE, M {URE T X ERE — M EF R 45 R L. b3 [H i 5 i 8 S5 -
HELERE=4, TMAKRRY K, BAE 5%, RiE. 508, BE5 X Y rt A=A
Ho » B AT SR A CARTEE AR LA AR 3 X A A P B BB S MR e B3
=4, BRSIENREABSEBRMN SRERMES B MEZLH, 8B 5EREREK
FHBRL. B, YT B2, R T %3 0 M I A TE 2R 100 7 1 LA 2 Fi ) B 50 A
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BhE 1 B8 Explanation of plate 1

SEM photographs of the pollen grains of Trib. Astilbeae Miq. (3 ¥T%%)8 £k SEM).

Plate 1 1. 4. Astilbe grandis (The voucher: Hube (Badong). Z. S. Zhang (JfE®) 795 (PE)): 2.
Rodgersia aesculifolia (The voucher: Hube (Shennongjia), Shennongjia Exp. 21174 (PE)); 3. 5.
Penthorum sedoides (The voucher: U S A Tallahassee, Geo. V. Nash 2352 (Mo)); 6. Astilboides tabu-
laris (The voucher: Changbai Mountains, J. J. Qian et al. 1068 (PE)).
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Pan Jin-tang: A Study on the Trib. Astilbeae Miq (Saxifragaceae) Plate 1
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see explanation at the end of text
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