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Observation of Leaf Epidermis and Its Hair
of Begonia from Yunnan
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Abstract The leaf epidermis and the epidermal hair of 46 species and 3 varieties of Begonie L. from Yun-
nan have been studied by SEM for the first time. Their characters are classified and temminologized . The eps-
dermal cell morpha can be divided into six types { multiangle, irregular oblate, spheroid, papillate, and con-
ical}. The cuticle layer of epidermal cell can be divided imo six types { smooth, tuberulate. reticulate,
striped . comet, and spiral} . The morpha of trichome cell can be divided into four types { square, multian-
gle, oblong, and elliptic}. The cuticle layer of trichome cell can be divided into four types { smooth, tuber-
culate, piliferos, and cormute) . The epidermal hair can be divided into three categories. and six types (u-
niserial: lanes and pubes, complex hair, mmltiseriete: tubercular — based seta. conical seta and rugh
heir) . The result shows that combination of various characteristics for epidermal cell and its hair varies from
species to species. Therefore, they can be used as taxonomic evidence in the classification of species and va-
rieties. However. without identical characteristics in each section, they are not significant in distinguishing
sections. Nevertheless, in Sect. Begonia, the diversity of epidermal cell and its hair may indicate thal it has
some relationships with some other sections, Through the analysis of the relationships between hair ocour-
rence and plant living emvironments, it is proposed that Sect. Coelococtron may be more primitive than the
others and a possible evolutionary relationship of various sections from Yunnan is inquired.
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FEREW R RAMEN, HAREMESEFELHBERBR S FRAENZEL (Jo-
honson, 1935), —H4REH CHE AT RHAMITHRHZT (Stessy, 1990), Hig % & H
BT EEAEIRYE , L HEEE SEM A RF T, X EE El I E W BT A X8,
UM Fapaceae (Jones, 1986) . Combretum (Stace, 1996a, b}, Quercus (HEET T-2F, 1990; Zhou
et al, 1995), Y THEHAREN —FEDBERIE (Poe, 1971; Payne, 1978},

BOBER G 4 BT R (Immsch, 1925; Smith et o, 1986), RE L&, HBEKER
( Begonia L.), AR, ESHAERAN T AR, zHELKEREEBHADHERE .
RHBFENBE, EFRBRINBEHEZRBAMA0RT, EREBREPESET, £5
HTERMHE, HTEFHRRI#HMTH, DEAMRZBNRSAHHEREESNES
FHEH, RINZHEFRER. X RPBREM B 46 # 3 B8, HHAMERBHRT
AMEENE, M RERREWT.

1 #REMAZE

FROFsERo R A A f Rl R 1, BFAMERESEEBRW R, FESPKLHE 0.2 omx0.2
em IS, FILR A FAA BB, 16 h S E TR A RE AFEN FALABER>Z
Pk, ERRAK-BEBERERLCHE ~HCP- 2 WIER ST HRE TR -UHE-ESHE—>S
- 100 AR M E N,

2 &R

2.1 M EREMAERESHFE

(1) HEER, 628, EHME (multiangle), HELS~6 (~7) i1, HAHER, H
BRAEKNRHEK, REFHE, BET, 1~2; AHIE (imegular multiangle), ZAH 3~ 7
NAE, BASHE, BEAMN, X2, HEEBKSSER. BRI, 3: BERE
(oblata), HHEINT FBRIE, MEEHK. EMTE, BRI, 4; BERE (spheroid), HHIEBR
B, BMARK, BRI, 5; FL354R (pepillate), HMHRE LR, BEEY, TSREER, BMKR
1. 6; BH#E (conical), HMMFEHERE, AREHE -Hikk, BRI, 7~8.

(2) MEEARE, X625, JEA (smooth), HIHIZE M A FZEIGHE IGE S8
Bagtr, BRI, 1. 4~5; BER (wberlate), HAME@mA R/ MREMME, AR,
3; PR (reticulata), B MBI, B L, 9; H£L0R (striped), ARE@MEA
HRLIMBRIL, BRI, 2, 7, 10; AREE (comet), MM INE R AREE,
B, 11; BREAR (spiral), HMBERBLRME, BRI, 12.

2.2 BRESE

(1) BHEIER, 2H 48, HE (square), EREHE, BRI, 5, 10~12; £ih

E (muliiangle), KR 1.5 F, MR T, HHEF, BRN. 1~5: £FF (oblong).
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ER/UEAT 1515, @A, Mgk, H78F, HED, 2,8, BBEI, 7, 9~11;
BT (elliptic), I 1.5 1%, i, Arnes. BRI, 9.

(2) BHREEARZNBEMSN. 743, TBR (smooth), T4 &M EF
B, TmERec, BRI, 1,3~5.8. EED. 4~7,9; BAR (wherulate), HHHFE
mE®/ AR, EERI, 12; BREE (piliferous), EYREZEEAAREEEEREER,
BT, 7. EKRIM., 1 ~3: ARREE (comue), BHRLHEARERAWNERE, EK
0. 2,7, 0. BREI. 8, 10~11,

(3) BERELSEMN, HEHOBEMARMEREYNSHBHR, A I KB KHY.

A. BF|F (uniserial hair). HTBRFIGHAEAR, BHEEFTH, EHBEAEERITE (X

HEHE, KB’

A.a. 8% (lanes): BHK, K& 500 pm, fHEMELSE, EEI. 1~2.

A.b. FE (pubes). EHE, KA 500 pm, EHE, EMI. 3~4.

B. 4% (complex hair): FEENPFIE, TEEh2-4 FIHBEAR, KEA—.

B 0. 5~8

C. ZWE (multiseriate hair): HEZ FIHMWAR, BTN, FEZ THHE, BEE

BB E

C.a. RIEX (seta): BB, i, KK -BAHEISF. PHERKE. 40
IWEEI5HILL L, HARFAXKABFT, EHERENIHNE, 2HE, ZHE

C.a. a. ERE (whercular seta): BTEEHAE B A, BHM P RHREH .
Pl A, BRI, 5~6

C.a. b. #RAIE (conical seta). HREFWRM A, LK 4HRATE D, FHMW
A, BT, 10~12. ERED. 1~4.

C.b. BERMER (rough or hard hair) ; BIREHEK, FHRE, ERFTETHRE
M, KK TSEFU L, BN KLk, HEEAKFTE, HAIEF.
B, 7~11.

HETHESTMATRH, FRERARMEREERESRBL., F& TR

B EEHMEES . FYRoBEREEEYRENREBAEEREFEEL (£ .
1 T REECGE M M A7 AR R B E R A
Table I The character of leaf epidermal cefl and epidermal hair of the Begoniz
from Yunnan by scanning electron microscope
FEE tEiH

HWE P —_— BB T EHB TR EHHRARE  EHEARLEY ::017]
1 Begonia panula G £ 1S TE K ER EsEHBE L.u
2 B. lohephle k Sk 300 TE KR EfR #HAE 119
3 B. gushanenus F&TE it i £t e #HAE
4 B, fimbrutpulo P it ErR A ER. AR OHBE [.8
5 B. loborde MR maR B KR ER AR A E
& B. grands ssp. LI 50 &EH R KR Eir #SHAE
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LtRE B ¥4 .
wE #E - . EHMER EMMAEE MW ARH 2l
T B, g. mp. swmensis  AHIAGE o stk i, A E1R HEIRFE
8  B. wenshanensis ARAE L F.EFH KN .m0 EEE B L.9.0.7
9 B. copridimoniana FHE s E2ug A R A E H.1
10  B. yunranensis AR o sk ¥L.EHLEF R HREE
11 B olecloic Al L JoRrs >3 3 1
12 B. moryulic ARE MR FHRHN I, Atk LE NG R
13 B. obsolescens [LIE: i3 IR HE KIFE Fm LE.XE . ER 0.
¥ B. setifolia AARE it HE EHE bt § HRHE.BE
15 B. ruboides FHE Fm HERAE M, AR LER NN CES ;”' 12,9
16 B. rotmndilimba FHANE X% I K% FE ERME 0.4
17 B. gulingingeniiv  FiG¥ mER . FAE H* e ERME 0.3..12
18 B. malpmenus W R FERKNE iR, AR F EREE I.5.18,12
19 B. wogu AHAT PR X X x
20 B. cavaleriel T e x x x
21 B. obliougfplia REE mER  FHEEFE i1, X5 HEME .5
2 B, cwma LIk 5, o R I KIE Fi% X&5E.8% 0.8
21 B, ceracorpa £ Nk L Jot K E X% wEe 0.1
X B. balarsana £ S ¥ e Fei% HEIRRIE I.6, 1.4
5 B bdonsana var R AR KHE bt NE m.e
rubrogiloas
26 B. gasimsiis FHF Rk R 5 °3
27 B. tetragona FHERE b J=E i o stk HERME
8 B. cwhayana LB K gk I 348 bt ERWE 0.1
20 B. palmats v ik R I FHE x% mEXA. Im.s
hemyi L E 1S
3 B. palyriche pU Ok ARLENE F %, B4R %E 1.7,0.11
31 B. mengieang F K f i HE . EHE e, Ak HE
R B oillifdia RERTE W FE.EFHEF Y, f ik L I.4 0.0
3B B bmiensis E 31 walk  FE.ETE x® NE
3 B. purwilsba -F- 4% Ak HE FUE *x HBRHMERE
35 B. edudin HER WAt HE.ExE xm® nE
36 B. hemsleyono ik xn I, FHHE EH HIRNE In.s
37 B. orodora n=E ¥ HE KR e . Fatk ®nE
AW B wrsicotor E a3 AECHR I FHKF J % 5% I.20.5
¥ B rx MR IR FE.EHE Yo, ik EERE I.12
40 B dowrishanerwis  AEME  MEAR FHE Fin. 3% B £33
41 B. laminarise FHRNE Mak  FE.FAE e R E 13
42 B. pedatifide FERWE &Rk HE.EHEH e, ik BRRERE
43 B. mirenda FhE Wetk  HE.FAE K Ak X& ERAE o.w
# B mogumenis  RERE EL 4 . 5 fai BE I.10
45  B. lacercia WEE bty HE K b, e HERAE
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tE=E EERA

# MM B2 WSS ;210
e WA — .- EE MR b ]
4  B. rubropunciata ES- 1.5 Lk HE KFE iR HRWE
47 B. padophylls EihE E.d x x x
48 B. cucurbitifolia RRNE E.d x x x
49 B. purpurecjolia EJul L Jokd KiA%E W, AR BE
i : Sect. Reichenheimia. 1~ 2 Sect. Begomia, 3 ~ 20; Sect. Cocloccentum. 21 ~ 223 Sect, Sphenanthera. 23 ~ 27; Sect. Plalycen-
trum. 28 - 49
3 it

3.1 REXBENEEAMSIIE AR OAERNIRETH O ER S AEPER.
FZ 1 BAFTRBAMMERUSEGTASMEATKY, LER &3 FREEFHME
F, MEMNBKEA ( Begonis rotundilimba) T #h W EK 8 5 ( Begonia gulingingensis) , £ %
K H (B polytricha) FMIEH B K (B. cathayana ), MM Bk ¥ X ( B. laminariae ) 5 I R #K
% (B. maguanensis), Fr L8 % (B. balansana) ST T F LR E X ( B.balansena
var. rubropilose ) %F. HLAI R, ARERETHRERK. AREMELSM., EREN
B ESHESRHIE. RUENKSFAERORMIESRIE.

3.2 RERXEHBHEAAFE L -RHERE, EEKEXRARXRE LRET -EHK
K. 1 BRETHPELURINEFANFE, FRAOFERAHEGERIE, EERSTH,
—HEYIE— AL, TRRRFHIEEETE, FEREFNE, FE. ZHE. KF
%, ERARETAMEZEACHEARER, XBEERER, EEEFFRE (BVE)
EERAE (REE) F. AHXEREEHAFEL, SREHBEALR. AT, KEHXA
REEMEEO D ABERARSHEXERE, KEXANKCHEXRR#T —FEN
HR, MKEBHAFF3I~-5 (K1) SPRATHRESHAKFTE. FEHLBHBRRESSE
ERRE, ME—KFERRKERAFH 3~ 10 F5AN, REKSHXHAELIHI-5 5N
HER, BOSXARH 10~ 17 NEXANEFEHE-BHEER, ENTEE—TBARKNAE
B, CRIENRAE, B 12, SR SHNEAREANARBEYNARERRS R BEHMEE
F. BISEAF 19, 0WIT-HEEARKELFFHALE AN, MARHE, REAHF X
AR, FHBRUFHASEHANERBER. EESAMAAHHAERHEE, £2£
BEMXRESHENER.

33 MESKEREVYEREENELESATHENRR., HEARRFEFRENAK SRR,
KEXEAMAYNEEEAREESRAREARESEMEXVREHHN (BRI : 5.
11~12), ZREZHN, HERAFEEREREPEMN (B 4), BRAERERHEA
REEMEREY, BUANEY, LEHEFHAEM, Bk, EFHEH, WK —2H0H4E
Y. HEHLARAEEBREIRPHTSEET TR, TELTWEHRA (Ehleringer, 1984.
Berzing et al, 1978), HIREB T X, ABEFEEERMS AN, EREEHNOXE (K
2) AR EH. TEMBNERKENT, TRFFEFRPOEE L, EHERDP, BWH
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BRA, RIOAREAKCHARNTEME.
R WERRERESENE, EHNENRR"
Table 2 The relationship between the species, trichomal cell and living environment

# ERERH 6 K & =5
EE "E x£E HE

W 1 5 B, EREA RS L MBEREAZAOR
P REH 2 24 XE 28 (19,20, L% 1) FE R sect Diploclimm

L E: 3 3 k] FEHE, WRAF L

pElg 2 EFEHFHRT TRRES L B, o
X B FERAE EROE(RERKR).4-TEERRH)
& i 6 5 0 70

* RGBT RMA. BRER. (D) HBERFR

MIRAMERE#RE, EMFARESMERERAARGERT, REERUICEE
THERR, HANBHEER LN EHREMARELE, FRECHASEMNREHE
TOAEMAEMELN, HAWREN EREIFE. MY | T L RAR
RAEEARTHERFRERSERE (NKRA) sEgFT, tEASFZSTEESHDY
REMERT (R4, 1992. FHIL, 199; HRAE, 1994), BEEKERBEH FERS 2%
(Gauthier, 1950; Reitsma, 1983; Jinetal , 1995), ##M ¥ (Van den Berg, 1983) LUBAF
KF (EREFE, 1993) FHEMRE, BHRECKEERSANRLERZDE 1, WK
HEABFEHAAEE, RALRERE; HERARE MBI B RN, Kb
ERVRUEERERAWEWENE, QBEEFHITEEEERABR LIS, XFLTH
—ZRATERRE, REARYSRERWAR, MENEMETAHATERKIELRA
MM,

Sect. Platycentrum

Scct. Begonia nra
wpn | — [ownm
Sect. Reichenheimla TEE
Sect, Sphenanthera
——
Rananalll

Sect. Cotlaecentrun

Bl RN WA AT R R
Fig.1 The relationship of the sections in Begonia from Yunnan

i TRREVAHYARFREBRTEREZLETFTEATHY, ZEA¥EDFHRUSETEX
MEFRHTEREL, BHUERRBIASZERFTRT ORI EEEDR.
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MR RN
Explanation of Plates
Piate | 1. Begonia ruboides. Multisngle cell on adaxial surface, smooth cuticle, %3405 2. B. versicolor . Mulliangle cetl on adaxial
surface, siriped cuticle. ® 210; 3. B. laminarize. Imegular multisngle cell on adsxial surface, tberculate cuticle. x 220; 4. B,
villifolia. Oblate cell on adsxdal muface, smooth cuctile. x 260; 5. B. malipoensis. Sphaercid cell on adaxial surface, smooth cuticle.
% 2105 6, B, balonsana , Papillate cell on adeedal muface, smooth cuticle. x 640; 7. B. polytricha, Canical cell o adaxial suface,
siriped cuticle. x 400; B. B. fimbristipida. Conical cell on adaxial mufsce, smooth euticle. » 220; 9. B. wenshanenais. Lmegular
cell on adaxial surfsce, reticular cuticle, % 220: 10. B. maguanensis. Oblate cell on adaxial surfsce, striped cuticle, » 190; 11. B.
paruia. Oblae cell on adaxial sulace, comute couticle. » 1055 12. 8. rex. Sphaemid cell on adaxial surface, spiral cuticle. x 190.
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Platell 1. B. ceratocarpa. Abexal surface of leal has uniseriate tanose hairs, trichomal cells are oblong. amooth cuticle. » 105; 2.
B, ruboides. Abaxial parface of leaf has uniseriate lanose hairs. trichomal cells are squars, smooth cuticle and cormite apex. x 130; 3,
B. gudingingensis. Abaxial surface of leaf has uniserial pubes. trichomal cells are square, smooth cuticle x 105; 4. 8. rotundilimba .
Abaxial surface of leal has uniserial pubes. trichomsal cells are square, emooth cuticle. x 1201 5. B. wersicolor. Adaxial surdace of leaf
has conmplex hairs, trichomal cells are square — multiangle, smooth cuticle, x38; 6. 8. obaolescens. Abexial surface of leal has com-
plex hairs, trichomal cells are ohlong or elliptic. smooth cuticle, x 60; 7. B. wenshanensis. Abaxial surface of leaf has complex hairs
y richomal cells are square, multiangle or oblong, comute cell apex, piliferous curticle. x 190; 8. B. cirross, Abewial surdace of leaf
has conplex hairs, bchomal cells are square or oblong, smooth cuticle. x 905 9. B. ruboides . Adaxial sudace of leaf has conical sete.,
trichomal cells are square — elliptic, smooth cuticle. x 2603 10. B. miranda. Adaxial surface of leaf has conical setae, trichomal cells
are square to multiangle, comute cell apex. x210;11, 8. cathayona. Adaxial surface of leaf has either large or small conical selae,
trich croal celle are square or ultisngle, smooth cuticle, x95;12. B. gulingingensis, Adaxial surface of leaf has conical setae, Wi-
chomal cells are square, smooth cuticle. x 80.

Piate I 1. B. coptidimontana, Adaxial surface has conical setse, bichomal cells are square. piliferous cuticle. x 4403 2. B.
lichophic . Adaxial surface of leal has conical setae, trichamal cells are square 1o oblong, piliferous cuticle. x 320; 3. B. heruleyana.
Adaxial surface has conical setae , trichorsal cells are square 1o roultiangle, piliferous cuticle. x 150; 4. B. bolansana. Adaxial sur-
lace of leaf has conical setar, trichomal cells are square , smooth cuticle. = 190; 5. 8. palmata var. henryi. Adaxial sudace of leaf
has tbercular - bosed setne, tichomal cells are square, smooth cuticle, x 150;6. B. obliguefoliz. Abexial surface of leaf has complex
hairs and wberoular - based setae . trichomal celle are square to oblong, smooth cuticle. x90; 7. B. ruboides, Adaxial suriace of leaf
is hirsute, trichomal cells are oblong, smooth cuticle, % 25; 8. B, malipoensia. Abexial surface of leaf is hispid, trichomal cells are
sguare 1o oblong, comule cell apex. x 853 9. B. balansana var. rubropiloss. Adaxial sudace of leaf is hispid, trichomal cells are ob-
long, smwoth cuticle. = 30;10 , B, willifolic. Abaxial surface of leaf is hispid, trichomal cells are oblong. cell apex has B comua .
smwooth cuticle. x 140; 11. B. poelytricha. Adaxial surface of leaf is hispid . trichomal cells are oblong, call apex has a comua, smooth
cuticle. x 70; 12. B. malipoensis. Adaxial surface of leal is hispid. trichomal cells are square, cell apex has 2 comus , tubercular cuti-
cle, x 440,
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