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Research paper

Characteristics of leaf epidermis and its taxonomic

implications of Viburnum L. in Taiwan

Chien-Hao Wang' Hsy-Yu Tzeng' Yen-Hsueh Tseng"’

[ Abstract] Leaf epidermal characters were relatively stable and significant for solving systematic
problems. The characteristics of leaf epidermal cell, stomata, trichome and extrafloral nectary of 15 species
of Viburnum L. in Taiwan were investigated under light microscope. The shapes of upper and lower
epidermal cells were irregular in all examined species. The upper epidermal cells were usually larger than
the lower ones. The anticlinal walls of the epidermal cells were undulate, curved or straight. Stomata were
present only in the lower epidermis and were mostly anomocytic, rarely paracytic or mixed with paracytic
and laterocytic. Trichome were present on the upper and lower epidermis in all examined species. Trichome
were divided into glandular trichome and non-glandular trichome. Non-glandular trichome were unicellular
or stellate hairs, and absent only 3 species. Leaf extrafloral nectaries were divided into marginal and laminar
leaf extrafloral nectaries. Knobs were present on the anticlinal wall of the upper and lower epidermal cells
of V. urceolatum Sieb. & Zucc. , and absent on other fourteen species.The research results supported the
particularly taxonomic status of V. urceolatum Sieb. & Zucc.. Leaf epidermal cell, the anticlinal walls,
stomata, trichome types, extrafloral nectaries were obviously different among different species in Viburnum
L. and could provide evidence to identify and study the systematic relationships of its taxa.
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Donoghue et al., 2003; Winkworth et al., 2008;
Zhang et al., 2003) ° 4¢3 & 2 {1 A K 2005 »
JEIZ 77 i 7 AL AR BRI R 4 BR A B 58 2 st 3 L
MR B FE AP aR > Je DA AR AR T S8 st 1t 175 2%
(Clement and Donoghue, 2011, 2012; Donoghue,
1983) » 275 15ff(Yang and Chiu, 1998)([&]
1) o Hara(1983)% % T 5L iy 3 51 J& 77 £ 10 #H
(section) » 2 B4 (sect. Odonotinus)
& (sect. Pseudotinus) ~ [B] #f #H (sect.
Solenatinus) ~ EREZHH(sect. Tinus) ~ BEAEHH(sect.
Tomentosa)F ¥R 2 #H(sect. Viburnum)Z:6#H(Yang
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Table 5. Key to characters of leaf epidermos of Viburnum L. in Taiwan.

1 BEARELTEIIEENR <ovvvooe e 2.
1 ZEELTEINEEIR cooooeevveeeeeeee e 7.
2. BERFE RN ELRZIRTEEIEE - oot 3,
2. BETRE FAHRITEERE ~ B~ BIRTERBE oot 4,
3. B PR AR EIIIIE L oo (&I EMER (V. sympodiale)
3. TE FR AT (EFEAE) S P EHIELAE(V. plicatum var. formosanum)
4. BE BRI R B EIRIRIIE oo, (AL FEAE SR (V. urceolatum)
4. TE N T AR FE BEA ELIRIRIIIE ooovvveee s 5.([ElsERH)
5. BE PR ELIEIRTETEIEE oo ZHASE(V. taitoense)
5. BE PR EIIRTEEIBE .ot 6.
6. FEFFFZELEITE oo SNV, odoratissimum)
6. BETRFERAEIIT oo e A S (V. arboricolum)
7. FEAVEEIREATIERE oo ERIZHH) & L3 (V. propinquum)
7. FEIMEEIREATIER oo 8.(FAHERH)
8. GFLIEIHIEBZEATI oot 9.
8. GFLEEI IR ANTET oot 11
9. FILIHERIB TR > HAREHFIR o WREEHSH (V. foetidum var. rectangulatum)
9. BALBHEAIBAITAL » TAEAFHIFII oo 10.
10, BETRFRZELETE oo EIHEAKAE (V. integrifolium)
10, BERFFERELET oo H AZE2K (V. japonicum)
11, 5 b2 BRI EIRRTEFEEE oottt 12.
11, BE B3 R R IRTEREIEE oottt 13.
12. 3£ FREZARRE - BB RER BRI e /NEEFGE(V. parvifolium)
12, 35 RRIRRE o BRBRIBRAIIZAE BT AIRS ETE R ... ... HESESEE (V. betulifolium)
13. BE FRGAMEERR  BHFIERIEEEE oo FAFH ECHESE (V. erosum)
13, 3 35 AT ELEIRTEREIBE oo 14.
14, BREFAIEF FRERE M - B N FREEIRES T BT 1o, FRFEK(V, luzonicum)

14, MRBAESAARIENR » TE TR EARE S Y ECAHE 10, AL T3 TR (V. formosanum)
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li 1. 23 B (Viburnum LOKEY) o a: A HEHI#H (V. arboricolum) : b: HEZEZE (V. betulifolium) ;
c: MAH FCACH (V. erosum) 5 d: JREEF G (V. foetidum var. rectangulatum) : e: L F 3 (V.
formosanum) ; f: T |14F KM (V. integrifolium) 5 g HAHEFH(V. japonicum) 5 h: &R A (V.
luzonicum) ; i: HFFHIHEH (V. odoratissimum) ; j: /NEEZE (V. parvifolium) : k: ZEEIIGEELERE(V.
plicatum var. formosanum) ; I: /5 11I3&5(V. propinquum) ; m: {E##iEK(V. sympodiale) ; n: £ BUAE T
(V. taitoense) : o: & {E3E (V. urceolatum) o

Fig 1. Viburnum L. in Taiwan.
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li] 2. 22 14 S B (Viburnum LOREY)SE 2% B2 o Scale bars = 50 pm © a: ZZE 51V, arboricolum)
b: HEZEZE S (V. betulifolium) ; c: #AH [KFE (V. erosum) 5 d: JRIEH G (V. foetidum var.
rectangulatum) s e: £L7-#€5% (V. formosanum) s f: K [LIFEAASI(V. integrifolium) : g: HARFE (V.
japonicum) : h: = ARFEH (V. luzonicum) : i: HEEHEI(V. odoratissimum) : j: /NEEZESH (V. parvifolium)
k: S5 IR {L(V. plicatum var. formosanum) : 1: 5 [L/Z&35 (V. propinquum) : m: {EHEK(V.
sympodiale) ; n: ZH (V. taitoense) : o: 7 {L3E (V. urceolatum)

Fig 2. Characteristics of leaf upper epidermis of Viburnum L. in Taiwan.



258 Characteristics of leaf epidermis and its taxonomic implications of Viburnum L. in Taiwan

[ 3. 2218 3% 5 B (Viburnum LOKEYIHE N R EZFHEL - = ATEFRRPITRIRLES > SiEEZR g AL
#¥ o Scale bars = 50 pm © a: Z LS (V. arboricolum) ; b: HEZEZE (V. betulifolium) : c: FAH K
AT (V. erosum) ; d: FREEHE TR (V. foetidum var. rectangulatum) 5 e: £Lf-3& 5 (V. formosanum) ; f: &
[LIEAAS (V. integrifolium) : g: HAHEH(V. japonicum) ; h: & ARFEH(V. luzonicum) s i HipFAE (V.
odoratissimum) 3 j: /NEEZETH (V. parvifolium) : k: ZEIGEEE/E(V. plicatum var. formosanum) :
1: & [LIA& 5 (V. propinquum) : m: {EA#EK(V. sympodiale) : n: 2 BUAE (V. taitoense) : o: & (A& (V.
urceolatum) °

Fig 3. Characteristics of leaf lower epidermis of Viburnum L. in Taiwan.
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4. =858 B (Viburnum LOAEY)HE R B2 IERERF# o Scale bars = 200 pm ° = fFHJEFRREHE »
ORIBEFR2E S YT - IKEOFTEEF R EARTE - a: AV, arboricolum) T 2E1H] ; b: fiE%E
HEH(V. betulifolium) 2817 : ¢ HESEDETH(V. betulifolium) N[ 5 d: FART K AEH(V. erosum) |2
[ s e: FAHH KA (V. erosum) 3R 5 f: JREEH TR (V. foetidum var. rectangulatum) [ [ 5 g: L
FHEH (V. formosanum) TR : h: 3 RFEH(V. luzonicum) TR it /NEEZEH (V. parvifolium) |
KM : j: /NEEFSH(V. parvifolium) F 21 5 ke SEEMIGERERE(V. plicatum var. formosanum) 2%
T 5 1 ZEIEEEERE(V. plicatum var. formosanum) 2 s m: {EAHER(V. sympodiale) N ZR[f ; n:
{EAER (V. sympodiale) T Z[H : o: ZH L (V. taitoense) N ZE[H : p: @ {L3E (V. urceolatum) T
i e

Fig 4. Characteristics of leaf epidermal non-glandular of Viburnum L. in Taiwan.
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fES. B (Viburnum LOREY)HER BZIRERFHEL © Scale bar = 50 um © §iEHFOR ML E R
(998 © a: LA (V. arboricolum) 2 A7 5 b BEZEA R (V. betulifolium) F K7 ;5 c: fiEE
A (V. betulifolium) N5 Bz 5 d: FAF K€ (V. erosum) T2 5 e FEER (V. foetidum var.
rectangulatum) TR : f: AL-F3€ 5 (V. formosanum) F30H + g: K [LIKRAKASH(V. integrifolium)
EFH 5 he HASEH(V. japonicum) T 5 i: #ARFEH (V. luzonicum) BRI 3 j: & ARV,
luzonicum) I Z i 5 k: /NEATHR(V. parvifolium) N2 5 1: /NEESE (V. parvifolium) F 21 ; m: &
JERIMEERERTE (V. plicatum var. formosanum)_ b1 5 n: 1 LFE5k (V. propinquum) F 20 5 o: 225
HE (V. taitoense) T 1A 5 p: & {E3E35(V. urceolatum) T [

Fig 5. Characteristics of leaf epidermal glandular of Viburnum L. in Taiwan
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Bl 6. =183 & (Viburnum LOREYIAEY MR 1 B L BE 3R RZRATIRT L © Scale bar = 50 um ° 58
FTAEIVEIR » BAEHENRG) > a: WISV, propinguum) = FAEHEL(b-) » b-d: HEESET(V.
betulifolium) ; e-f: #AH KA (V. erosum) : g-h: JRIEFL (V. foetidum var. rectangulatum) : i: £
HEFf(V. formosanum) s j-1: T | LEEKASH (V. integrifolium) : m-n: H ARSI (V. japonicum) 5 o-r: =4
P& (V. luzonicum) : s-t: /NEEFE (V. parvifolium) o

Fig 6. Characteristics of extrafloral nectaries on leaf epidermis of Viburnum L. in Taiwan.
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