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     The deciduotis oal<s ( LeP'idobala7tzts ) are important forest trees in the
nortk temperate regions. In Eastern Asia, they are used for Chacoal
<Q. acz•t'tissima, Q.Ph•ittyraeoi.cZes etc.), furnitures ( Q. mongolica var. gresse-

sevrata ) and tanning materials (Q. clentata. etc.). The ciassification of them
has lately been complicated by the publication of some lnterspecific hybrids
as species. We here propose a revision based upon ecologicat observations
and upon laerba;'ium xvorks consulting dried specimens and a few fossils.
Recentl}r E. C. BARiyETT' (1944) enumerated 47 species from Eastern Asia.
His work is a coniprehensive anCl useful one. But some of the species enu-
merated in his worl< are in reality interspecific hybrids or subspecies of poly-
eypic species. The fossiis of Qz{erczss from the Crettaceous period have
alrea(iy been reporÅí"ed. In Japan, several fossils oÅí living Quercus are
reported, namely, Q. aczetissima ancl •va?'2cilbilis from the lower Pleiocene
epoch and Q.serrata and Q..fnoi2golica var. g•rossese•r•rata from the upper
Pleiocene epoch. Dr. Liou (1936) pub]ishecl an interesting work on tliis
genus. I{e described many new species ancl hybrids from China. He
considers that this .g.roup is nosv in cour$e of rapid evolution and is
differentiating naany new species. We consider that the species of
LePidobalames are ratlaer bradytelic and many of them laave not changed
since the PleioceRe epoch.
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Folia sempervirentnc, parva cor!acea 3.5-6cm. Ionga. Maturatis
fructus biennis. Sect. X'le.y .............................. Q. Phillyraeoides.

Folia decidua, majora plus quam 7 cm. Ionga, chartacea 2.
Foiia lanceolata, petiolata. Squamae cupulae refiexae. Maturatio
fructus biennis. Sect. CerySs 3.
Folia obovata petiolata vel se3-silia. Maturatio fructus annua. Sect.
?rkius syn. Dz:versiPi•losae, De•ntatae. 4.

Folla adulta subtus gtabrata. Cortex non suberosus. Q. acutissima.
Folia adulta subtus pilis stellatis canescentia. Cortex sttberosus.
••••...•....... Q. Vapt•iabiliS.

Folia subsessilia, lamina basi auriculato-cordata 5.
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5

6

Folia distincte petiolata, lamina basi rotundata vel cuneata
squamae cupulae imbricatae ........................................•.•••••..•. 6.

Folia subutus dense stellato-tomentosa, sqttamae cu' pulae elongatae
refiexae .................,....................,............................... Q. devetata.

Folia subtus parce piiosa, squamae cupulae imbricatae dorso
tuberculato-gibbosae ............................................. Q. maangolica.

Folia subttis pilis stell.atis c,it pi{is serlceis praeditae, parva 7-IOcm.
Ienga, tenuiterchartacea .......................................... Q.serrata.

Foiia subtus pilis stellatis albo-canescentia, magna 15--20cm. Ionga
crasse chartacea ......................................................... Q.aliena.

  1 Qtierciis aeutisslma CApxR. in journ. Linn. Soc. Vi, 33 (1861').
     Q. serrata (non T}ivNB.) Rm-imlli et VVTiLsoN ln E ARGEN'r, Pi. Wilson.
III 2, 217 (19i6), BAk'Nm"'r in Proc. BoÅí. Soc. Edinb. 34, 162(l944). var.
sePtent•rionalis Liou in Contr. Inst. Bet. Nat. Acad. PeiP. IV, 12(.1936).
     Nom. jap. Kzen2Jgi. Nom. chin. antiquuni Li 'fagE <Shil<ing B.C.500). Tso i';:•

<Shi-king. Tsi-min-yao-shu. circ. c500.>.

     Dlstr. Niepal, Sikkim, }.lolatan, Assam, Upper Burn?a, Udawn, Lftcos,
Kwantung, Kupeh, }E[tman, Szechtian, Kuichau, Chel<iang, Kiangsu. Hopei,
Shanttmg, Shan$i, Formosa, Manchu}"ia, Korea, Kiushiu, Shikoku, Nonshiu
( Northwards to Ugo and Rils'uch{D. Fossils. I{onshiu, near Seto, P]eiocene :
near Kyoto ancl Shiobara, ]ower I'ieistocene.
     The utilizatioR of Q. aczt;rissin2a in North China began ealier t.han 500
A.D. It has been cultfvate(l net only for its tiixiber but also for several other

purposes ; its leaves are Åíoocl for fsiik worms (Saturinia >, a.nd its acons for
pigs, while its cupules are used fer dyin.q. black. Q. Clze"ii NAKAi of Middle
China has not as yet been fouRd in japan and Korea.

  2 Qtiercits varlahXifi BLurvi}{', Mus. Bot. Lugd.-Bat. I, 297(i850). var.
breviP etiolata NAi<AiinTokyoBo't. Mag. Xle, 165<IE26). var. Besngeana
L!ou, 1. ' c. 11•<1936). Nom. 3ap. Abemalei.

     Distr. S. E. Tibe't, lnvlu})el3, }Iunan, Yunnan, Kui-chau, Szeckuan,
Hopeh, Shantung, M'anchuria, }<o]`ea, Formosa, Kiushiu, Shikoku, Honshiu
<wild and cukivated, northx•vards to Uzen). Fossils. IIonshiu, near Seto,
lower Plelocene.

  3 (iguercus den'tata TiiuNB. in Nov. Act. Reg.. Soc. Sci. UpsaL IV, 33,
38(1783). var. grandifolia KomzvMi in Tol<yo Bot. A•Gag. XXXil, 161 (1{ 12).
f. Iatisqgta?na• UyEKi in Journ. Chosen Nat. ffist. Soc:. 17, 51 (1934). Nem.
jap. Kaslzizva. Nom. chin. antiquum Xfu. ira"-? < Tu-king-pentsao A. D.-1062 ).

     Distr. Yunnan, Szechtian, Formosa, I-Iupeh, Shensi(Shian !), Shansi,
Chekiang, Kiangsu ( Kiangpu-hsien !), Hopeh' , Shantung, Manchuria, Ussuri,
Korea, Shikolscu, Kiushiu, Honshiu, I-Iokl<aido, Southern Kuriles.
     f. pinnatifida (MATsuM.). var. Pi72natiR-da• MATsuM. in Tol<yo Bot. Mag.
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V, 9 (1891). Nom. jap. ffagoromo-gashiwa. Culta. f. I)innatiioba (MAKINo).
var. Pin'natigQo' a. MAmNo in journ. jap. Bot. V. 46. Nom. jap. Efowo-
gashizva. Culta. f. iaÅëhiiata (MAmNo). var. Iaciniain MAKiNo, •l. c. 47. Nom.
jap. I<itl'alez{-gashizva. Culta.

     var. fagXax NAi<Ai in Tokyo Bot. Mag. XXXI, 3 (1917). Folia subtus
pilis simplieibus brevibus praedita. Distr. Korea sept.

  4 Quereus iy.ongo}ica FisHER ex 'I'uRcz. in Bttll. Soc. Nat. Mosc. XI,
101 (1838) nom. nud., XXVII, 409 (1854). LEDEB., Fl. Ross. IIL 2, 589 (1850).
Q. ieirinensis NAKAi in Journ. Jap. Bot. XV, 524 (1939).
     Distr. Ussuri, Amur, Manchuria, Mongolia, Hopeh, Shantung, Shensi
(Shian I), Korea,''Saghalien, Hokkaido, Southern Kuriles. Konshiu. f. dio}i-
chop}k}'gla (UyEKi). var. dolichohyZla UyEKi in ActaPhytotax. Geobot. I,
255(1933). Distr. Korea.
     var. iiaotungensig. (Komz.) INfAi<Ai ifi Tokyo Bot. Mag. XXIX, 5g
(1915). Q. zvtttais;za•nica MEy. in Fremdlandische Wald und Parkbaitme fÅíir
Europa, 504, (1906). Q. Iiaetun.cren•sis Komz. in Tol<ye Bot. Mag. XXVI, 166
(1912).

     Pistr. Kansu, Honan, Szechuan, Slaansi, Hopeh, Manchuria, Korea.
Usualiy feund above 1000m. This is a well-inarked geographlcal race witl}
smaller leaves and acorns.
     var. grosseserrata RE}{DF.R et WiLsoN in Sargent, Pl. Wils. III, 2,
231 (1916). Q. crisPula BLuME, Mus. Bot. Lugd. Bat. I, 298 (1850). Q. grosseser-
Tata BL. (1850). Q.cTisPala vat". sachalinen•sis KoiDz. (1912). Q. crispula
var. manchzerica Komz. (191'I)). Q. g•rosseserrla vay. crisPuLa NAKAi (1949). Q.
7nongolica vae. laciuiata NAKAi (1931). Nom. jap. Mixuna•ra. Distr. South
Saghalien, -Southern Kuriles, Hokkaido, Honshiu, Kiushiu, Shikoku,
Quelpaert, Korea, Manchuria. FosrDsils. Honshitt, near Akashi, upper
Pleiocene' : Shiobara,'Pleistocene. Insouthern Japan, var. g•ressese?'rata
is usually found above 500ni. In Japan vav. m•ongoliqa with round
dentate leaves is rarely found. While vav. g-rosseserptain with acute
dentate leaves is cominon.
     f. IoRgifolia (.NAKAD. Q. grossese?'rata va.r. crisPula f. Zongifol•ia
NAKARn Journ. jap. Bot.XXIII, 98(1949). Distr. Honshiu. f. macroearpa
(NAKAD. Q. g. var. macreca?'Pa NAi<Ai, 1. c. Distr. I{onshiu.
     var. uRrflilatifolia (NAKAi) coTnb. nov. Q. Gnongolica• var. Iiaottenge n•sis
f. T{nd'eslatifoZia NAKAi in To!<yo Bot. Mag. XXI.X. 58(1915>. f. fzsn•ebris NAKAi,

1. c. Q.Keixo-Kishimai YANAGmA nom. nud. iR Jotirn. Soc. FOr.XV,305
(1933). Foliis minorobis 6-9cm. Iongis crebro acute serratis, fructibus
minoribus. Nom. jap. Mi ama-nara. Distr. Honshiu (mt. I{al<koda, mt.
Kimegami, mt. Yakeishi, mt. Kigami, mt. Taihei, mt. Asahi, mt. Chokai,
"it'Ta EiZY.a.Y],e',?S"[l;?h,KAggh.i."f6as'.l5iilBIIIR•gl?gki.iiitller.)eazzarkedgeographi-

cal race with smaller leaves and acorns, and is di$tinguished from var.
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Jiaet•tt•ngensis by its acuteiy dentate ]eaves.

  5 Quereiis creliena BLuME, Museo Bot. Lugd.-Bat. }, 298 (l850). f. mo•n-
stTOsa UyEm in Acta Phytotax. GJeobot. I, 255 G.932). var. aczs.ticarrPa• UyEKi.

I. c. var. heteroPJtylla UyEKi, ]. Åë. var. rubripes NA]<Ai in Tokyo Bot. Mag.
XXXI, t.i <1917).

     Distr. Sikl<im, A$sani, 'CJpper Burma, Indochina, Thailand, Szechuan,
Hupeh, Chekiang, Kansu, Kiangusu, Hoanan, I-Iopei, Manchuria, Korea,
I<itishiu. Shil<ol<u, }Ionshiu (. n6rthwards to Uzen ).

     var. aeutidientata MAxii)vf. apud WENzic. in jahrb. Bot. Gart. Berlin
IV, 219 (IE 86). Q. aezeti(lentata I<oiDz. in Tokyo Bot. Mag. XL, 339 ( 1926 ).
'Nom. jaLp. TsuJe•ztshi-oh•nctra. F'oliis subcoriaceis acn'te serratis. bistr.
•Yunnan, Szeehuan, Hupeh, }lunan, Konan, }'Iopeh, Foi'mosa, South Manchu-
ria, Korea, Klushiu, }Ionshiu (northvva}'ds to Iilikuchu).
     var. Pellucicla BLljix{i-], 1. c. :Rom. jap. Ao7mragasi'tizga. Folii.s.,.• subtus

glabratis. Distr. Honshiu, Kiangsu, Honan,.Kopeh, Shansi.
     The vicarious species oÅí Q. aliena in Middle and South China is ([2.
Fabri "ANcE, whlch has smal]er acorns, shorter petioles and larger hairs on
the underside of leaves. Q. Eabrihas not yet been found in japan and Korea.

  6 Queycus serrata M.vRRAy, Syst. Veg. ed. 14, 858 <1784), 'I'HvNB., Fl.
Jap. 176 (1784). Komzu.MAn Tel<yo Bot. Mag. XXXIX, 313(1925). Q. gla7?--
•diel'ifera BL. I. c. 325. RE}misi{' in journ. fu'nolcl. Arb. XVIII, 27Ll (1937>, XIX,
'28•4 (1938>. Q. 7?eo-Stttxbergi.i. }<omzuMi, 1. c. XXIV, 166 <1912). (}. nee-gla'n-

d2{•iifera NAKAi in Tokyo Bot. M'ag. XXXVI, 62 (l922). Nom. jap. Ifonav'a.
     Distr. I<orea, Kiushiu, Ehikol"i, IIonshiu,'Hol{kaido. Fos$ils. Honshiu,
Shiobara, Plei$tocene.
     f. pimiata (I<oH)z.). Q. ?2eo-Sim.xbergi2r var. l)ixeeata Komz. in Acta
Phytotax. Geobot. I, 24•(19321). Nom. jap. }Iagoy emo-aoneT a. Culta. f. pin-
natifida <I<omz.). Q. •}'teo-St•t{ gbeygi•i' v. Pinizat'i. da KoiDz., 1. c. 25. Noni. jap.

Tareiza-hagoroneo-ao7ia?'a. Culta.. Åí. flgependeRs NAKAi ln Buli. Nat. Mus.
27, 27 <l9L19). Nom. j'ap. SJsld<xcre-leoJ2ara. Distr. }Ionshiu. Åí. Nkori/1;iearpa
(UyEm). Q. ser 7' a'ta va}". Zfi. iz•gic.q blPa• Uyiti<i in' Acta Phytotax. Geobgt. I, 256

<l932). Nom. jap. ATagami-.F`oiz{tra. I)istr. Kerea.

     var. brevipetiela'ta NAKAi in Tokyo Bot. INtlag. XL, 165 < l926 ). 'Nom.
jap. Taizt,an-leonara. Folii$.; brevissime petiolatis. Dl$tr. Szechti.a'n, }<iangsi,

Chekiang (}-Iang-chcaol), Honan, Nupeh, ShantLmg, Korea, i<iushiu,
SIail<oku, IKonshiu.
     var. donartam <NAKAD. Q. donariecm NAKAi in Tokyo Boit. Mag.
XXIX, 60 <!915). Nom. jap. Ter?:haleonara. FoliisE ahgustiorS.bus chartaceis,
supra lucidis. Distr. Korea, KiuEhiu, Hox}shiu.
     var. pseude-variabilEs NAKAi, l. c. 1.><UII, 450 (19. 29 >. I.amina oblonga
14--16cm. Ionga 58-7.3cm. Iata basi rotundato-cordata minute serrata. Nom.
jap. Maruba•tleonara. Distr. Shil<ol<u.
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     Q. serrata is the commone$t oak in Japan. It usually grows on di'y
stinny hills, and resist$ clrought and acid soil. Var. Serv ata has not as yet
been foundinChina. .TI-iis is represented in China by var. brevipetiolata.
Var. donarinm is growing side by side with v ar . serv ata.

  7 Quesccus phi}gyraeoides A. GRAy in Mem. Am. Acad. n. s. VI, 406•
(1859). Noni. jap. Ifb.ame--gashi.

     Dlstr. Szeckuan, Kulchau, Fukien, I{upeh, Liukiu, Shil<ol<u, Kiushiu,
Honshiu (Bingo, Bizen, Harima, Awail, Kii. Mikawa, Izu).
     f. Wit'ggktii MAmNo in Zissaiengei XXV, 20(1939). Q. Wrig}xtii
NAi<Ai ( 1924). var. WT ighiii MAsAMuNE ( l94•0). Nom. jap. Skimaztba"zegashi.
Distr. I{onshiu, Shikol<u, Kiushiu. f. erispa <MATsuM.). Q. PhMyraeoides
var. crisPa MATsvM. in Tol<yo Bot. IN({ag. V, 57 (1891). Nom. jap. Clzi7'imen-
gashi Culta. f. subce'ispa (MA-No). Q.Phillyraeoides var. smbcrisPa "!iAKiNo
in journ. Jap. Bot. VI, 10 (1929). Nom. jap. Ftfleu.re-ubame. Culta.

}Xybrids

     In the gentts Quercus, natural hybrids between generally recognized
distinct species are not uncommon. We find sometimes. a few individuais
of intermedlate forms of two marl<edly different species in regions where in-
dividgals of the two specie$ are abundant. Intersectional hybrids are very
rare. In Sect. Dentatae, hybrids between all the fotir species, namely, Q..
dentala, Q. aliena, Q. mongogica and Q. serrata•have been reported in 6
combinations. Among them Q. dentata hybridizes more freely than others.

  1 Quereus aliena Å~ dentata: Q. MeCormiekii CARR. in journ. Linn.
Soc. VI, 32(1861). Q. de•ntata var. Å~ Mc Cor?nicleii SKAN in Journ. Linn.
Soc. XXVI, 511(1899). Q. fangshanensi.s Liou in Contr. Inst. Bot. Nat.
Acad. Peip. IV, 7. Pl. IV. (1936). Q. Jeoreana NA!<Ai, Fl. Sylv. Kor. III, 30
prosyn. Q. Mc Cen7zicleii• var. ieorea?za NAKAi, l.c. pl. XVII(1917). Q.
alie?ioides UyEKi in Acta Phytotax. Geobot. I, 253 fig. 4 (1932). Q. alieneides'
var. longissi•}na UyEKtin Journ. Chosen Nat. Hist. Soc. 51, pl. 6 fig2 (1934).
Nom. jap. Ch'osenleonara. Distr. North China, South Manchuria, Korea,
I<iuskiu, Shikol<tt, Honshiu.

  2 Åëiganeretts aliena Å~ serrata : Q urtieaefoliu BLb'ME, IMus. Bot. Lugd.
Bat. I, 296(l850>pro spec. Q. major NAKAi, FI. Sylv. Kor. III 28 pl.15
(1917): Q. serrata var. lat'ifolia KomzuMi in Acta Phytotax. Geobot. IX,
                     '74 (19•40). Q. ma]'or var. la'tifolia UyEi<i in journ. Chosen Nat. Hist. Soc.
17, 51 pl. 6 fig. 2(1934). Nom. jap. Ohba-leonara. Distr. Korea, Kiushiu,
Shil<oku, Honshiu. Veryrarely. f. dependens NAKAi in Bull. Nae. Mus.
27, 27(1949) Distr. Hon$hiu.
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  3 Qiie}'ctis aliena Å~ •meongoliea : Q. paueilepis Uyeki in Acta Phytotax.
Geobot. I, 254 fig.3(1932). Q PoRt•unge'n•sis UyEm, l. c. fig.2. Nom. jap.
.Mongorinara-moaolei. Distr. Korea.
     Q. aliena Å~ mongoliea N/ ar. gresseserrata }Iybrida nova. Nom. jap.
NaTa-mizzegasiziwa. Distr. Honshiu. Yechizen, Sabae (15 sept. 1935 Z.
TAsHmo in Herb. URiv. Kyoto ). Tango Tamba, Ohmi.

  4 Qtiereus dentata Å~ mongelica: Q. nipponica var. eoreaRa(NAKAi).
(P. a?zgitste-lePidota NAKAi var. coreaeza NAKAi, Fl. Sylv. Kor. III 31, pi.
XIX <1917). Q. ang2sste-lePidota• f. brevisqamosa UyEKi in Journ. Chosen Nat.
Hist. Soc.17, 52 (1934). Q. mongolico-detata et dentato-mengol•ica NAKAi in
' I'okyo Bot. Mag. XL, 16tl (1926). Q. Pseztdo-dentata UyEKi in Acta

'Phytotax. Geobot. I, 254 fig. 5. (1932). Q. mongolieo-dentata var. longifoLia
UyEKi l. c. 17, 51 pl.6-3(l934>. Nom. jap. Ifashiwa-modolei. Distr. Korea.

     Q dentata Å~ mongollea var. grosseserrata : Q. nipponica I<oiDz. in
Tokyo Bot. Mag. XXVI. 161 (1912). Q. anguste-IePido'ta NAi<Ai, l. c. (1917).
Nom. jap. Hosoba-gaslzitua. Distr. Honshiu, Kokkaido.

     Q. dientataxmongolEca var. Iiaotu"gensis : Q. iiipponiea var.
hepeiensis (Liou). Q. hoPeiensis Liou in Contr. Inst. Bot. Nat. Acad. Peip.
IV, 8 pl. VI(1936). Distr. ffopei.

  5 Q"ereus mengolicaxserrata: Q. serratoides UyE- in Acta
l?hytotax. Geobot.• I, 253 fig. 1 (1932). Q. sen'atoides var. ovata UyEi<i in
Journ. Chosen 52 (1934). Q. crisP"loides UyEKx, i. c. 52 pl. 6 flg.1(1934).
Distr. Korea.

     Q. mongo}iea var. grosseserrata x serrata Hybrida nova. Nom. jap.
Mizec-konara. Distr. HQ,nshiu. Ohmi. Kiushiu.

 6 Quei'eus den.tata Å~ serrata : Q. takatorensis MAKiNo in journ.
Bot. IV, 1(1927). Nom. jap. I<ogashitoa. Distr. }Ionshiu: Saganai,
Tango, Sado, Ril<uchiu. Kiushiu : Satsuma, Ohsumi.

                                       .  7 Quercus aeutissimaÅ~variabili$: NAi<Ai in journ. Jap. Bot.
368(1943). Distr. Soutk Manchuria : Anto. Honshiu : Iwarni.

jap.
Izu,

XIX,




