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Characters of Leaf Epidermis and Their Systematic Significance
in Bupleurum from China
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Abstract: Leaf epidermis of 13 species in the genus Bupleurum L. was examined under both light micro-
scope (LM) and scanning electron microscope ( SEM). Stomatas of most species occur in both abaxial
and adaxial epidermis, and only B. longiradiatum Turczaninow has stomatas in abaxial epidermis. The
shape of epidermal cells in Bupleurum examined are generally polygonal ,and the anticlinal cell walls are
either straight or curved. Only a few species are irregular, with the anticlinal cell walls sinuolate. Guard
cells have thickened walls, forming polar lamellae at the polar end. Under the SEM, the cuticular mem-
brane in the genus is usually striated. The wax ornamentations are flaked , striate to wrinkled or granular.
These uniform micromorphological characteristics in the genus are important in classifications of studied
species.
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Table 1 Source of materials
GBS REEH SRAR I H] GATZS
Species Time of collection Voucher
1. BT B ] 00607 O Z Wang & F.D_Pu( £k,
Bupleurum commelynoideum H. de Boissieu Dali, Yunnan WA E) 374627 ,SZ
2. KIHLEH RIBITIRE 2006,/07 C. B. Wang( FK:5¢) ,200607,
B. longiradiatum Turczaninow Yichun, Heilongjiang (Jia Mu Si University)
3. 4155 I AT 2007,/09 C. B. Wang( FK-52) ,200607,
B. scorzonerifolium Willdenow Huanan , Heilongjiang (Jia Mu Si University)
4. /NEEHH ~EEH 2006/09 Q.Z. Wang & F.D. Pu( F& &,
B. hamiltonii N. P. Balakrishnan Kunming, Yunnan R ,348618,SZ
5. DR FE LA Y1 e 2007/07 Q. Z. Wang & F. D. Pu( TEak,
B. malconense R. H. Shan & Yin Li Huangshengguan , Sichuan R ,357521,82
6. 2L P 2006/09 Q.Z. Wang & F. D. Pu( F& &,
B. microcephalum Diels Kangding , Sichuan R ,356516,SZ
7. Rl g HTHRAR R
B. thianschanicum Freyn Miquan , Xinjiang 2004/07 H. Wang( £41) ,04 -0111,5Z
8. B/R 4254 HTHRAR R
B. krylovianum Schischkin ex Krylov Miquan , Xinjiang 1998/06 H. Wang( F41) ,0271914,SZ
9. Fri-Le i PR 2005/09 Q.Z. Wang & F. D. Pu( £%7&,
B. marginatum Wallich ex de Candolle Maoxian , Sichuan WA 5 ,361530,SZ
10. A=A -5
: pu )i Eb e Q.Z. Wang & F.D. Pu( F& &,
ls?h ar;za&rzggzialfuLmi var. stenophyllum ( H. Wolff) R. H. Wolong, Sichuan 2005/07 WA 374614,S7
11, 8% P 158 EL 2006,/09 Q.Z. Wang & F.D. Pu( £#H &,
B. chaishoui R. H. Shan & M. L. Sheh Maoxian , Sichuan WA E) 361536 ,SZ
12. 4HAw SEEA PO E 2005,/09 Q.Z. Wang & F.D. Pu( F& &,
B. gracilipes Diels Maoxian , Sichuan WA E) 361529 ,SZ
13. 4t L& BRVE VG % 2007,/08 Q.Z. Wang & F.D. Pu( F& &,

B. chinense de Candolle

Xi’an , Shaanxi

W& ,362550,SZ
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T8 KT REE EASISEERE S & b SRS 7E Hi-
tachi-SX-450 A HL G T WL, 8 T LL 8, B Ah
R HIFEALILEE 20 AN AL , BRI K ER KIS
AR,

M-3R P ARG FE SR (17 -19],

HRESH

3.1 MREAEXFRHETRIHE

TR BMBE T, WAL SEHAJR 13 P 3R 5
FHE(ZE 2)
3.1.1 REAMEHE

3

MR AN AR N 2L T

(polygonal ) FIAHMIFE (irregular) , 3 J&l BE AL Dy -F
HE-57JF (straight-arched ) F1 3 IR ( sinuolate ) , &
PR B A MIAFAEF] 232« (A) 17 M-3R B2 i) 40 T
RE R 20T H e R R P B-5 8, indtsk
BA(EIRR 1:3,4) LL548A (AR 1:5,6) (2R TE RS B 2
B (AR 1:9,10) ES /R BESEH (BIRR 1:15 5 A I
16) L EELEHA (B R 11:17,18) (/NSedA (R 11:23,
24) ;(B) 1T M-3R B 40 MO R A 2 3098 H 8
BEAE IR BOR, an AR se ] (AR 1:1,2) , 56
(R 1:7,8) A7 Sl (IR 1:11,12) , R 1l 5€80
(B I:19,20) , BT/ 2 5835 (B i 11:21,22) 5 (C)
EREAMIE R £ 30T H 2 5 RE A E O B -
S, T 3R KA METE R 0 A IR H 2 8 BE A
B RERARTE , WS Ay S A R0 R - S50 (IRl 1:13,
14; BIRR 11:25,26) .

20 M [ 45 SR R TG ] B, AR A0 e o B R 7 =X,

R2 RFERERETHIRGBEY IR R
Table 2 Leaf epidermal features of Bupleurum under light microscopy

£ H  Adaxial epidermis

T K Abaxial epidermis

4 5 BE &)
o mwen TRERE S cclm o coxmmpn RIS BEAR SIS qen
i Pattern of Pattern of KE(um) (%) Pl
Species Shape s Stomatal Stomato- Shape of W Stomato- ate
£ Iil anticlinal . " ¢ Iil anticlinal ~ Length of  Stomata ¢
ot cells walls apparatus ype cetls walls guard cell index ype
WS FAOWE RWOR e AFE FAE RER 150 e FFH 5
B. gracilipes Irregular Sinuolate Present Anisocytic Irregular Sinuolate : : Anisocytic * *7’
et iy KO e orem zup RLEP A
B. chinense Polygonal S;zlhgelg- Present Anisocytic Polygonal S;zlhgelg- 29.9 18.2 Anisocytic [:3,4
i - A Y - A
oo Z0E Nugl g rsw o gwp o GGV o e KA
nerifolium arched arched
sy AEIY KRR REW OB BRI 0, a5 FEE [ g
B. chaishoui Irregular Sinuolate Present Anisocytic Irregular Sinuolate ' ' Anisocytic * *"?
SEAENG B S vy FH-SE vy FH-SE
B. f;mmely— P%}%E’ o Stralﬁglg— Pff i‘;t Aﬂ?fc%c P% ;%;E’ o Stralﬁglg— 26.1 18.6 Aﬂ?so%c%c I:9,10
noideum arche arche
rbEE IR WO e RSB RAIE RER 5, s FFE
B. marginatum  Irregular Sinuolate Present Anisocytic Irregular Sinuolate ' ' Anisocytic * ‘77
ZEFr 5 =t
B. marginatum  ZiQE qétrﬁalg%hil; I%ﬂ AHLNTE /J%ﬁ’[k 18.2 2.6 Z:%ﬂ I:13,14
var. steno- Polygonal Present Anisocytic Irregular Sinuolate Anisocytic
phyllum 8 arched &
wmess s WP g osmum s RGP L L
Straight - Straight 25.1 25.5 - 1:15;1:16
B. malconense  Polygonal arched Present ~ Anomocytic Polygonal arched Anomocytic
RS vy FH-SE vy FH-SE
B.microcep- 2 gmaighy. fEE - RBUIEL o FE g 240 206 AR pog g
halum olygon: arched resent  Anomocytic Polygonal arched Anomocytic
iy
FUEH rmap mER e RSE O REIE REOR 55 5 ASE oo
S Irregular Sinuolate Present Anisocytic Irregular Sinuolate : : Anisocytic ‘777
chanicum Ch Ch
WRESH e REOR A R%E O REIE ORISR 5, 63 AE o0
numry Irregular Sinuolate Present Anisocytic Irregular Sinuolate : : Anisocytic ‘77
A s GILIP e e L I e
B. hamiltonii ~ Polygonal arcli} d Present ~ Anomocytic ~ Polygonal arcli} d : : Anomocytic — *77?
RIM-5EH] g TPH-SE Y
Bllongia- ¥ simighi- A N L 23,2 MR g5 6
diatum olygon arched sent rregular Sinuolate Anomocytic
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ALk 2 28 TR RE B SRR AR, an 546 RS 4R 3.2 FERMBRETHMHRBESFE
SEHH DR FRLEHA (K L SehA (BT /R R 468 R 44 R F BT, WAL R 13 My R

5 Fh; R BEX SR, andb 4Ll 4T 560 | Th R 4L
ANSEER AT SEER AR PTG AARSEER SeE 8
3.1.2 SAB/EME ILEFH AR S 1
A T RESN, HE R ETREEER
FLES . SALAS MR AL R HL ] 2 (anomocytic ) FIAN
£ 7 (anisocytic) , B T /R FESEH (B 1:15; EIiR
I:16) . Th 2 LedA (R 0:17,18) (/e ih (B i 11
23 24)%njtﬂ+ B (AR 11:25,26) SR HL0 #4h
BB HAER,

3.1.3 RIMBE4FAE 880 FLOR 40 M Witk in
JEBA ., BB A T AR 2 IR (R AR , R 1L
SEHARZ IR BB B (AR 1:21,22) .

FHE( L2 3) 6

3.2.1 SILBHEME ARIEIL AP F RS
FLER, BRIL LA T R e S fLAs (B AR I 33,34) 5%
Bz 40 e R — K- T L, How et R iR R ALAR L
FHRRE I FIRES , 3 —FFIR I 25 4 7T BB 5 Se B 3
SR PTE A, T — . R DA IR NG Y
W2 InE B SR 7 i B T B B 8, A A S8 (I
JiR M:47 ~50) (7= A7 -5 80 (B R 51 ~ 54) (JL 4
A (IR 31 ~34) (AR Ze 4580 (R IV:67 ~70) |
RS T R K (ERRIV:61,62)

3.2.2 ARBYIGER BIETREATRERS
AR50 : (A) MR R4S B RISk, A E T 5

®3 PHEBRETREVEEYAREFFE

Table 3 Characters of epidermis of leaves in Bupleurum under SEM

3£ H  Adaxial epidermis

T K Abaxial epidermis

&
M5 wem e I MR “ALE LB J "
Species Outline  Stomatal Shape of Cuticul: - b Outline  Stomatal Shape of Cuticul L b Plate
of cells apparatus stomata uticular membrane of cells apparatus stomata uticular membrane
‘ SRR KRR R, KR AR
AL b WG MR @EH‘ With stripe, ANV BT WG REIEDE RO g A .27 -30
B. gracilipes Clear  Chasmal Ellipse mass granules and a few Unclear Chasmal Ellipse With apophysis, mass gua- :
squama nules and a few squama
s i e i SUOREERKITRE e UK g FRBCRRHLRIE
B. ?Zinense Unclear Chasmal Ellipse AL With alp ophysie and Unclear hNOt al Ellipse Wth stripe and a few Ir.31 -34
mass guanules chasm squama
sk N > 5 ” ¥ .
A e W g gy SEEECRRITIVREE e g mmn steaciokEsE Wik oo
o Clear  Chasmal Ellipse P Clear  Chasmal Ellipse stripes and mass squama :
folium granules and mass squama
‘ \ ‘ AR, KRR
sy TH BT W BEETE RARSCRIR R R R0k AW AR HBTE R .39 42
B. chaishoui Clear  Chasmal Ellipse With stripe and granules Unclear Chasmal Ellipse With apophysis, guanules :
and a few squama
e N
SRS e g B o SRR AW A OB URSCRKRBEE With o
" de Y Clear  Chasmal  Ovate 3 Unclear Chasmal  Ovate stripes and mass squama '
notdeum squama
s . \ o AL R R
MURH e mm MEUE RASLTOER Wik W AR WD SR .47 -5
tm 8 Clear  Chasmal Ellipse stripe,nearly smooth Clear  Chasmal Ellipse With stripe,a few granules :
and a few squama
Tt e A, KRB B, KB ARBURLR
B. marginatum  3EWE AWK HEE HW Mk MREDE
var. stenophyl-  Clear ~ Chasmal Ellipse At ?%H‘ dWlth stripe, Clear  Chasmal Ellipse At %ﬁﬁ‘ dWlth stripe, Ir.51 -54
um granules and mass squama granules and mass squama
I T TR 17 o ot bae kol S TEI 1| i STA h i
B. :r:alc;:ense Unclear Chasmal Ellipse With ls tripe and mass Unclear Chasmal Ellipse Kk ﬁlﬁﬂ_ dWlth stripe, V.55 - 58
granules granules and mass squama
P SURBC SRR T IURBC DR AR
i W M BT KEBEE  With stripe,a RV IR BEEDR  RBEH IV:59 - 62
h. I P Clear  Chasmal Ellipse few granules and mass Unclear Chasmal Ellipse With stripe,a few granules :
acum squama and mass squama
s
RWES o G BB HURGOMKEBER Wik R K OB URSURKEBEE With oo o
chanicum Unclear Chasmal Ovate stripes and mass squama Unclear Chasmal Ovate stripes and mass squama :
BRI ki WEUE RRSCRKRAER  RWN K MR SURSRKEARIR oo oo
. Unclear Chasmal Ellipse With stripe and granules Unclear Chasmal Ellipse With stripe and granules :
NSEH W Pk B BURECRIRESE R With AWM il IB BARGURIRESRY With oo o,
B. hamiltonii Clear  Chasmal Ovate stripes and mass squama Unclear Chasmal Ovate stripes and mass squama :
KIHY o SURERARROT e g poy SUERE AR B A
gialtzn"fzra- Unclear :(Vl:lt: n:l;)ophysns and mass Unclear Chasmal ~ Elliptic :(Vllut: n:l;)ophysns and mass V.75 -78
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IRERSEEA I R K (BIRIV:56,57) (el ERE (B B, 2R AR4,  RERERERTHMZEHZESR
Ji M:39 ,40) P /R & 4580 1 1 3R Bz (B RRIV:67 ~ WERR, NFR 4 7RI, /NS LS S FLK B
70) JLSEEA T R 2 (ERR:33,34) ;(B) A2 B M2 3, A AT i SE0A Fn 4 S8 i) 22 - & A
RO KBS, FE TS5 £ 2 (B RRIN37, B, A, /NEH SO E R WK B E; FI/RE
38) EEAEMSIRLERA T £ B (B IN:45,46) (K1l Sl 5 RIS D RLEH 5 TR RESEHT 7008 i
B L FRA(ERRIV:63 ~66) /NSEE ETFRE (B 5080 NEREAEE,

FRIV:71 ~74) 5 (C) IR IZ AR ERE R B8R, 4 i

FEETF RIS R B R E (BMIV:75 ~78) 5 (D)
FARZ ARS8 R FIRURL, A TAIRSESA . 4.1 MBI REHE

FR (AR I:27,28) 41 469 b 3% B2 (B R - 31, RV BB MR B 5 T X 58 13
32) EATH S BT R (ERRM:51 ~54) ATrHsE R MR B E R AT T 2T BRI AT, 45 R
B R (B I:49,50) E/RFRSESH TR A (B RAMREHESRIABHEYR WSS MAER
IV:57,58) \Ey R 4eA BN R (B IV:59 ~62) FE R AR, ORI B — 30, EROE S
(E) AR 2 BACRER B 5 AR IRSORL, R 41 FHMERB U A M EARYE , X T e R N
WILEHA TR B (B 1:29,30) BEH TRE (B AERBHNREREE —ERE L, EHEEYT £
M:41,42) ; (F) ARZEKE REREE, (UFEE BN EERERMELUN, RALHERE —-TARY

FATH SR L3R B (BRI II47,48) P B BT R EWOE SRHEAFERS E MR 22 57

3.3 KHIBHMSIAK/PMHSEITSH RATRYEIEL B 13 > SEBIAE ) R M 3R BARAE, 7]

MG EM SR I RAHET T 2 KAR 13 MR RUT AN REERE KT
ZHRE 13 MEYRERR

LSAFETETRE
2. TRESILIEE >20%
3. SFLRA AR HLN A
4. SELR AR , T R A BUZ BARE, D &R IBORLF K 8% R
5. 8T, BT RE AR BRER A ST, bR RS, K ORIBRL «eeeeeee T JRIFESEH Bupleurum malconense
5.8 T, FREMMRBEENW , T REDMRBEAEN, EREARLS, DB R RBRAKEBE e
............................................................................................................ T, 2 45% B. microcephalum

4. 5T AT, B T EE AR ERBTIREBEH oo, JNSEEH B. hamiltonii
3. RALKE N A R
6. P TR AMPIIEERIEMT  crvoevverrrremere i ZEATILEEH B. marginatum var. stenophyllum
6. 3% B 4 MU 56 R TR BT , T 3% B 40 MO 56 R S 15 Wit
7. bR B AR, R R ER IR A B oeevveeer e HHARSERA B. gracilipes
7. PR AR LD, FE B T ERITURL +vveeervreesrrreeensineeniee et et e 85 B chaishoui

2. PREAIER <20%
8. L REMMILIR N 20T 2 JF B A NP B-S5 T
9. LR I BT

10. FRFEEAAPIESBETARTEMT  c+ooveeverreerseesreessesisesite st ettt ettt e re s et eae e JLE5# B. chinense
10. T FZE R ARIER BRI B o+ vveeveerrresrreresseesseeisesistests et ae st eastb e sbe e ebe e saeseaeeens YTEEH B. scorzonerifolium
9. SFLAR KO, F FRIEAPAIE BRI -+ooveevverreerreerseesnenieesieensrenieniennans SE TG BS54 B. commelynoideum

8. LT REZ MR o AN HLTE , 38 ] B A D IR
11 LB AR, b F 2 52 40 o 50 B AN 15 i

12, F R AFREEIEBEFFIELLCLL ceerrveeerrrreeseeenire ettt F 1L LE#7 B. thianschanicum
12 FFHEEAFREB AT A RGO FIELLELL crveerrrrrreesmnreesniiiee s B /R Ze 554 B. krylovianum

11, SFLEEYRER, F TG PELERIEMT  cveooveeerrermmrrermnnerenneeenieesnite e ¥yt 5648 B. marginatum

1S TLUTRZETF IR ceverevrererseerntenntttittuttiuietiniiistiittiastiistiistessiistenseesrees FI-LEH B. longiradiatum
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4.2 XEHE—LFEFWFBR
4.2.1 XTFEMNHERANSLER T

X TSR SR, FEA L R P B R
H— AR T — AW R ) AR A A B, AR B AR
W) ke 2 Ay i SEBA AR AT I SR A 1 A8 i, FE S
SRR B A A A P A R — R . B
AP ZE IR FR b, 1R 22238 WA R J7 T B AT
TR FERZB T M FEIA R, AT Sl 2 —
ANPRSE R o AT SEEH RIS A S A P f AR
P AR EROEBCER A AR o P SEEH 4 ff s (.14
Bk 2n =2x = 14 5547 SERAGL AR BON 2n =4 =
241590 I AERAEMIE S BT SR B R T W A R
MR o Ding 26120 % B ZGHRIE ME i A FF-a (1)
H-d(3) FEZEAT AT SE A v ) & & AR AT SR Y
HRL, EYWEFEE D @ St Y 1TS
FRN MR AT, K AT S50 5 RS R &
FE—RMAZ ST SR EGE &, B
AN SHFZEAT I SEEAVE AT i St SR

FERATN MR PR G R o, E WFTER
RIZES . FTHSebH 5 20T 5650 T R E M fLIE
B RBR, AT S 14.7% , 2 AT 288 O
22.6% , WU ¢ KB BRPIE W EFBE OCETW
BEEFAKR, B R KRR RN E-5
T, T 3R K 2 R BEAOHLEA S, T Py S0 b 3R R 2 W
BEJERIBOIR , 3R B 3 R BE R I, MR T A o
BEREFBR, B S E T REMARERA &
S KE R BRI R B8 R, AT 540 FaR A
BRIZEAFRLGEVHE, TREBERFELVERR
WURLFI /Rl o DRSS G P B R  fh 2= LA
HIEWES I FER JESEENER, RAK
AR R R WUB S 1 22 57, AT S Hphe B A
SEER M ST R
4.2.2 XTFKILEHA ( B. longiradiatum Turczani-
now ) 193 /8 ie] &

MBS )2 ISR, KM Seti iR B B 32
RORZER R R K, KRB TR IE 2 EDE ,
98, BERRY R BOIE B B, — K2
AR, A FEREAR  FER T /N PR, B =4
T, o R BRI DL BT o RS . MH B E
WA ., AR ZETCE AR, FERAE T /N, i R/, — 2%
ik X3 D AT SRR (BB A3 Bk 2 RIR, B4R L FE
RS, FE T/ N AN TP LRI 3L, 20 A SR | T
HAE , ARRE, HFHRMHEHES EE—K—
Fher A B R 2 FR SRR

FPEEE A HGE T S R A OB S AR
FAER T BT FE 45 2R, B IR T [ S e
PIE) 7R ARG, ALIE K S T J8 LS R
MJE, JEHH 2 HOREH /M) RIS
WIFI N KM SR 2, A

FEJEBE T WLEE, KM S | 2R B2 AR Ak (181 R
1:25,26) 2 : T R A AL, SHEMIHLE
I ARARR S, EREZARPEREZLE, &
BXREVFE-SE, TREZARPREAHAME,
o ] B AR R BOIR L 8 DU ¢ A3, K-S 5
HEMEHAER B B N WEEMEDI M
S R B IR, R R A
B, B REARE I ARR AR B

AT R BB TR FE 45 SRR, K S
SHESRY R EYAERE XA, 5T &8
A

FGAF S 0B A i P B LR, (R AL ) £
MM RIS ERHER B, i, %54
SMERTE AR AL 3R B B BT S R X S TR AR Y
M REA —ENSHEME, %R E RS E
ZFRHEROE SRR A T — P RABT I
WA, KT B AT BB 3R BMUE S RS AE 4 R
JLARAE , S A3 TR S Ja 14 o 3 B WA, HEWT I
R BMIE SFAL BT T TE BN R GE 7 RO TEHs
AIRKEE L .
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B R ¥t BA
BRI :1~15, BRRI :16 ~26, Y62 BAUE T S4B M RECWRHE . 1,2, 4565 3,4. JLSEd; 5,6, 2155015 7,8. 55155 9,10. K TEM
BRGEW s 11,12 47 RH5E8 5 13,14, Z=ATRESEHA 5 15,16, TURBRSEH; 17,18, 4L 19,20, KLkl ; 21,22, FI/RZESEH 5 23,24, /NSEH
25,26. F ISl
BRI :27 ~30, BERRIN:31 ~54, ERRIV:55 ~ 78, LG0T Se W1 @AY 3R 52 I ARME . 27 ~30. 4HARSEH; 31 ~34. JL 5 ¥ 35 ~ 38. 4156,
39 ~42. S5 5 43 ~46. SAEMIBHLEHA 5 47 ~50. ATut-5E8 5 51 ~ 54, AT SEH ; 55 ~58. Hh/RIFESEHA; 59 ~62. TR LEH; 63 ~66. K1LILEH];
67 ~70. PFIJRZELEW]; T1 ~T74. NSER; 75 ~T8. Fon-e i)
Hep (BRI ~EMRIV)1,3,5,7,9,11,13,15,17,19,21,23,25,27,28,31,32,35,36,39,40,43 ,44 ,47 ,48 ,51,52,55,56,59 ,60 ,63 ,64 ,67 ,68,
71,72,75,76 S FEL R E 2 ,4,6,8,10,12,14,16,18,20,22 ,24,26 ,29,30,33,34,37 ,38 ,41 ,42 45,46 ,49,50,53,54,57,58 ,61,62,65 66,69,
70,73,74,77,78 K F B HE

Explanation of Plates
Plate I ;1 - 15, PlateIl :16 —26,The epidemis characters of leaves in Bupleurum under LM. 1,2. B. gracilipes; 3 ,4. B. chinense; 5,6. B. scorzonerifoli-
umy 7,8. B. chaishoui 9,10. B. commelynoideum; 11,12. B. marginatum; 13 ,14. B. marginatum var. stenophyllum; 15,16. B. malconense; 17,18. B.
microcephalum ; 19,20. B. thianschanicum ; 21,22. B. krylovianum ; 23 ,24. B. hamiltonii; 25,26. B. longiradiatum
Plate Il :27 -30, Plate I :31 - 54, Plate IV :55 —78, The epidemis characters of leaves in Bupleurum under SEM. 27 -30. B. gracilipes; 31 —34. B.
chinense; 35 —38. B. scorzonerifolium; 39 —42. B. chaishoui; 43 —46. B. commelynoideum; 47 - 50. B. marginatum; 51 — 54. B. marginatum var. steno-
phyllum ; 55 —58. B. malconense; 59 —62. B. microcephalum; 63 —66. B. thianschanicum ; 67 —70. B. krylovianum; 71 —74. B. hamiltonii; 75 -78. B.
longiradiatum
Plate | - Plate IV ,the characters of adaxial epidermis in 1,3,5,7,9,11,13,15,17,19,21,23,25,27,28,31,32,35,36,39,40,43 ,44 ,47 ,48 51,52,
55,56,59,60,63,64,67,68,71,72 ,75,76 and those of abaxial epidermis in 2,4,6,8,10,12,14,16,18,20,22,24,26,29,30,33,34,37,38,41,42,
45,46 ,49,50,53,54 ,57,58 ,61,62,65,66,69,70,73,74,77,78
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