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Abstract: Based on a specimen survey of Quercus subg. Cyclobalanopsis in the main herbaria of China, this paper con-

firmed the distribution of Quercus acuta Thunberg in HongKong and Guangdong Province. The diagnostic character-

istics of this species and its affinities are given and discussed.
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1 Introduction

Quercus acuta Thunberg is native to southern Ko-
rea and Japan (Ohashi ez al. , 2006a; Ohashi ez al. ,
2006b). Other floristic works record its distribution in
East China and Taiwan ( Camus, 1934 — 1954;
Menitsky, 1984; Frodin & Govaerts, 1998; Ohba,
2006). In contrast,in the latest local floristic works of
mainland China and Taiwan , Q. acuta is absent (Hsu et
al. ,1985;Liao, 1996 ; Huang et al. ,1999). Ohashi et
al. (2006a) concluded that records of Q. acuta in China
and Taiwan were based on misidentifications. But re-
markably,Ohashi et al. (2006b) excluded one specimen
(Konishi 17) collected from Taiwan, which differed
only slightly from Q. acuta in the number and promi-
nence of the secondary veins, without mentioning
which species this specimen should be attributed to.
Also their survey only covered specimens in Japanese
herbaria, without other records from the main herbaria
in China or Taiwan. Therefore, their conclusion is not

totally convincing, The puzzle on the distribution re-
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cords of Q. acuta from China is still not well resolved
and the diagnostic features of Q. acuta and its affinities
seem ambiguous.

The goal of this paper,based on a comprehensive
survey of specimens in the main herbaria,is to clarify
the distribution records of Q. acuta in China and to ex-
plore more comparatively stable diagnostic features for

the taxonomy of Q. acuta and its affinities.

2 Method and Results

Specimens housed in the main herbaria of China
(PE, KUN, IBSC, IBK, BFC, SZ, SYS, SFC) were ex-
amined. The results showed that the most specimens
of Quercus acuta were collected from Japan, but also
that four specimens collected from HongKong and
Guangdong should be attributed to Q. acuta (Fig. 1).

Q. acuta Thunberg in A, Murray, Syst. Veg. ed.
14; 858 (1784). ——Cyclobalanopsis acuta ( Thun-
berg) Oersted, Vidensk. Meddel. Naturhist, Foren. Kj ¢
benhavn 18.8 (1866).
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3 Distribution

China

Guangdong: W. Y. Chun 107591(PE).

HongKong: Botanic Garden of HongKong, 1
July 1935, W. Y. Chen 10232,10232A (PE).

Japan.

Ake-gaahi ; tokano, tosa,1 Sept. 1894, Anonymous
s.n. (PE); Hondo: Prov. Hitati, Mt. Takaba, 26 May
1934, F. Mackawa 7816 (PE); Honshu: Pref. Shiga;
Suzumitoge in Mt, Hira, Shiga-cho, Shiga-gun, alt. 500
m, 24 July 1973, G. Murata & H. Nishimura s. n.
(PE) ; Pref. Hyogo: near the summit of Mt. Mino-san,
Aioi Shi. In dense evergreen forest, alt. ca. 470 m, N.
Fukuoka et al. 837, 1176, 1271 (PE); Pref. Osaka:
honzanji, Takatsuki-shi. alt. ca. 500 m, 28 May 1968,
M. Hotta 1234 (PE).

Liyoto: Anonymous no, 46,500(SZ)

Kyushu: Miyazaki Pref, J. Murata 9758
(KUN,PE,SZ).

Rikuzen: Sendai-city, on the temple Zuifo-ji, 18
Feb, 1977, M. Takahashi & M. Sat 8 (PE); Tokyo :
Cultivated, Leg. Kuenburg 191 (PE); F. N. 10346

(PE).

4 Discussion and Conclusion

The specimens collected from Guangdong and
Hongkong (W. Y. Chun 107591 and W. Y. Chen
10232,10232A) were firstly examined by Dr, Chun W,
Y. with a determinate label as “Quercus hongkongen-
sis,n, sp”. Metcalf (1942) cited these specimens as
“Quercus sp. nov. ”in Fl. Fukien which indicated that
he thought these specimens were belonging to a new
species,but no any valid names were published based
on these specimens. According to our research, we
conclude these specimens should be attributed to Q.
acuta Thunberg,

The related species Q. acuta Thunberg, Q. nubium
Hand. -Mazz. (now Q. sessilifolia Blume) and Q. morii
Hayata were grouped into “Series Acuta” (Camus,
1934-1954), “Group Acuta” (Barnett, 1944), “Section

Acuta” (Menitsky,1984) or “Subsection Acuta”(Deng,
2007) by uniform features of the deeply cup-shaped
cupule with dense gray or yellowish pubescence on the
outside of the cupule wall, which covers half of the o-
void acorn, the prominent convex style base (Barnett,
1944 ; Camus, 1934 — 1954) and the scattered simple
stellate and two-armed hairs, but without any glandular
trichomes on the lower leaf lamina (Menitsky, 1984;
Deng,2007). The grouping of Q. acuta and Q. sessili-
folia as a clade is also supported by 96 bootstrap value
of the latest ITS based molecular phylogeny of Quercus
subgenus Cyclobalanopsis (Deng,2007). Meanwhile,a
series of differences exists and can serve as diagnostic
features for these three species.

The leaf blades of Q. acuta and Q. morii are ob-
long to ovate with a primary vein, regular secondary
veins and reticulate on the abaxial surface. Both species
have a long petiole (2. 0—3.1 cm). All of these char-
acteristics are different to the oblong-elliptic to lanceo-
late-elliptic leaves with inconspicuous secondary veins
and distinct recurved margin in Q. sessili folia. The en-
tire or undulate distal half of the leaf margin of Q. acu-
ta is different from the margin of Q. morii, which is
serrated in the middle and distal portions.

Key to the species in sect, Acuta (Camus) Menitski

1. Leaf oblong-elliptic to lanceolate-elliptic, secondary vein
slender, irregular and inconspicuous on both sides, leaf margin
obviously recurved, petiole 0. 5—0. 8 cm eeseres
sesnsennees Q) sessilifolia Blume
1. Leaf oblong to ovate, the regular secondary vein obviously
convex on the abaxial side,leaf margin flat, petiole more than
1.5—2.5(3) G eeserrersersrraserrnaesnnsesrsesarentonnrerien 2
2. Leaf margin entire or undulate in distal half,acorn elon-

gate—ovate cessasssvsreresrtes et tesasr s rnenan Q acuta Thunberg
2. Leaf margin serrate in distal half +++-- Q. morii Hayata
References:

BRarnett EC. 1944. Keys to the species groups of Quercus, Litho-
carpus and Castanopsis of Eastern Asia, with notes on their dis-
tribution[J]. Trans Bot Soc Edinburgh ,34:159—204

Camus A. 1934—1954, Les Chenes. Monography du genre Quer-
cus and monographie du genre Lithocarpus{ M]. Paris: Lecheva-
lier

Deng M. 2007. Anatomy, Taxonomy , Distribution & Phylogeny of
Quercus subg. Cyclobalanopsis (Qersted) Schneid. (Fagaceae).
Botany,Ph. D thesis_D]. Beijing: Graduate School of Chinese A-
cademy of Sciences

Frodin DG, Govaerts R. 1998. World Checklist and Bibliography
of Fagales (Betulaceae,Corylaceae, Fagaceae and Ticodendraceae)



P RHFNEFEETERT RO HICR

733

N
.

Plate T Specimen of Quercus acuta Thunberg

(W. Y. Chun 107591}, collected from Guangdong Province,



734 i - G|

28 %

Royal Botanic Gardens, Kew, Richmond, SurreyHsu YC, Hang
CC,Ren XW. 1985. Fagaceae[ M]//Cheng WJ (ed). Sylva Sini-
ca. Beijing;China Forestry Press,2:2 311—2 313

Huang CC,Chang YT, Bartholomew B. 1999. Fagaceae[M]//Wu
CY,Raven pH (eds). Flora of China. Beijing and St. Louis: Sci-
ence Press and Missouri Botanical Garden Press,4 ;380 —400

Liao JC. 1996. Fagaceae[ M]//Committee F. o. T. e. (ed). Flora
of Taiwan. Taipei ; Department of Botany, National Taiwan Uni-
versity,2:51—123

Menitsky LL. 1984. Qaks of Asial M]. St. Petersburg; Leningrad

Sciences:1—119

Ohashi H, Ohashi K, Takahashi H. 2006a. Identity of Quercus
acuta (Fagaceae) recorded from Taiwan and China[J]. J Japa-
nese Bot ,81(5) :268—74

Ohashi H,Sasaki Y, Ohashi K. 2006b. The northernmost limit of
distribution of Quercus acuta (Fagaceae)([J]. J Japanese Bot,
81(3).:173—87

Ohba H. 2006. Fagaceae[ M]//Iwatsuki K,Boufford DE,Ohba H
(eds). Flora of Japan, Tokyo ;Kodansha Ltd,2:42—60

RMEREFEERER FHFIMIER

B, EARE,

0

(LpER2E BUHEYTIGEH Ay SR A Y E KR E, B 650204; 2. PSSR TE 20
2 5 AR S e, VTG M 341000; 3. {,;E@*t ﬁ Ej; P IR T, I Rk 541006 )

B E: ETHPEEERFEANTNERIFENSEEE, XPFFRAIE LR F K (Quercus acuta Thunberg) 7E
PEEBETREF ST I EERIIRTEF R R EZ LSRRG TIHEMRE.

XEWR . RMEFX; Fom; Sk

SHESHE SR R S SR SR KK SR SR 3K SR SR SR SR SR SRR SR SR SR SRR I SR 6 3K 3K SR SR I 6 3K 3K 3K K6 K K K K K K K

( E#% 836 71 Continue from page 836 )

Xuan WY 4EF ). 2005b. Cloning and function analysis of
genes associated with development of flower and fruit of
seedless litchl BRH B S RERFHAER W T EMD
fe4r#r)[D]. Ph. D. dissertation of South China University
of Tropical Agriculture( 4 5g i 42 b K 21 -2 07 18 30

Yu CH(ET 1) , Chen ZG(FR#E ). 1997. Induction of litchi
embryogenic calli by immature embryos and anthers culture
invitro (JIEMELEFHERERRERGALOO] J
Fujian Agric UnivGBE R K% ,26(2):168—172

Yu CH(#T ) ,Chen ZG(BE#®FE). 1998. Embryogenic sus-
pension culture and protoplast isolation in litchi(Zj & i &
BREFYNBEL . FHRAMRACEEREIEHFFOI.
Chin J Trop Crops A {EMI%4R) ,19(3) :16—20

Yu CH,Chen ZG,Lu LX,et al. 2000, Somatic embryogenesis
and plant regeneration from litchi protoplasts isolated from
embryogenic suspensions[J]. Plant Cell Tissue and Organ
Culture ,61:51—58

Yu YB(£ ¥ H). 1991. Some studies on litchi tissue culture
(BBALREFRNETHRILI]. Sci Tech Fujian Agric
(BERLHH),1):15—16

Zeng LH(E B #), Lo LXCEBHIF), Wang P(EF¥), et al.
2002, Cytohistological oberservation of embryogenic callus
of litchi and longan(FH i . ERBEH GG AR W ERA RS
W) [J]. J Fujian Agric Fore Univ(Nat Sci) (BB Rk
REER - ARFIE),31(3).331—-333

Zeng LH(S 2 #8),La LX(BHIF). 2003, A preliminary re-
port on Agrobacterium tume faciens mediated genetic trans-

formation of litchi (BB EAHEN FHEBEH LT

(1. J Fruit Sci (RIE4R),20(4) : 287290

Zeng LH(% 32 #8), Lo LX(B #i#7). 2001. Transformation
and transgenic plantlets regeneration of litchi(Litchi chinen-
sis)with LEAFY gene(LEAFY X R H B EBEAE
#)[J1. J Fujian Agric Fore Univ(Nat Sci) (B &£ H Kk
EER - BRFIE),30(4):563—564

Zhang YS(F LB , Xiang X (1 JB) . Fu JRUE K B, et al,
2004a. Full-length amplifying and sequencing of S-adenosyl-
methionine synthetase gene in litchi aborted-embryo of ¢ Gui-
wel (HHMEFRSHREFRERSBRBERN KT
MFEFI L], Acta Hort Sin(F #2%18),31(2) 1160~
164

Zhang YS(HRAR) , Xiang X (A fB) . Fu JRUEB R ) et al.
2004a. Cloning and sequencing of cdna fragments differenti-
ally expressed between aborted and normal development em-
bryo in litchi(FHEMEE R F X EHE DNA KB M T
B34 #)[1]. Acta Hort Sin(F#%),31(1),25—
28

Zhang HY (3R =), Song JJCRIBIA) , Liu ZGIER) et al.
2006. Cloning and sequence analysis of panallergen profilin
genes in Litchi chinensis Sonn(3F 8 5# 3£ & 17 48 i J] profi-
lin BERWMEERFNIWOI]. J Trop Med GRH B3 44
#),6(6):620—623

Zhou LN(FE Wi %) , Kuang ZSUBH M), Ma XI(BE ), et
al, 1996. The study of factors affecting somatic embryo-
genesis in young embryo culture of Litchi chinensis (V3%
AR R EBROBRO]. ] Agric Biotech
R EYHEAR¥ER 4(2) 161165



