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Shuichi NosHIRO : Variations of Quercus mongolica

var. undulatifolia and var. grosseserrata
on Mt, Makihata, Central Japan
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FETE, d¥EE, AN, WE, A, B PE
W AHAET2EAT, FOBERIEREROR
Bl TH %, BLUME (1850) it 2ot L CHIMRE
T Quercus crispula BL. %, E:AHKEDOHD LD
T Q. grosseserrata BL. #ENE L - # D RE-
HDER and WILSON (1916) Wi bk ®> oV F
2 Q. mongolica FISCH. ex TURCZ. D% HE var.
grosseserrata (BLUME) REHD. et WILS, ¥ L Tfif
B, BEREATY ZORENTREhsZE
Ay (lbid#0H, 19795 A, 1983), —F 3 ¥
vF Tk, AL AT I EREOEAELT
#HIH (1933) k> THRERKFEL»&Z LD TH
&, FOHKITAMURA and HORIKAWA
(1951) ik o h %, NAKAI (1915) 28 Q. mongolica
var. laolungensis (KOIDZ.) NAKAIL f. undulatifolia
NAKAL 3 X tF . fumebris NAKAI & L TEEHL
bOLEICHDEAZLT, TEXTVF70FLE
HANE L BESH T HEvar.  undulatifolia
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HAE - QRO - FE (1979) 2XH (1983)
B LoTEREN TS,

IO XD, MSEBEEAWEEEREOZ
LTLhEEHSA Tz WS, Hiwnika{EiE
Nz wI &b bahs, TWHILLHEAEE T
Bl b b, 3 A7 7 i3 EADEEN (LMH)
B EERMET, 7 EENORTRR
B, WIRWO R, LBET - EOSAER
i &R T 3, —T 8 v T AR
WD 5 B A4 O, LR S IREAR O HENE
Vi@ A EEILE (WEH, 1952) o TEe S0
HiEs IR TERAEONES 0L % (G,
1978),

DX BERICHEDLIAFTTE I PT)IHE
HEMEE TG L2 94 »OfiRicfE T 2 %
ELTHHEA NS DD, £ o0RL2EHS
WEREREE L TEESES N ORI REEROMETSH
%O%CT%ﬁﬁﬁﬁ®547wm%15b®ﬁ$

FLTwaEE | BwT2oBEEMET 2L

ETE L THREMERT %, BFER LOREL
EEBUILDRUTCREBCET T 2WMED
EEEDE £ EDICL T Quercus mongolica com-
plex L RET B, & BEMMPEL 1979 FifTo

A B

R R AT ABE QR EM 12 km
O EHERE E, FE 138°58 dLi% 36759 ZhEET B
i%%}?g'fm DITH D (Fig. 1), IWHOREMEIZIZH
3, RFOZODRIZB S TNLFHFBIENOUT
Bh, 20LEEK (660m) o BEleEEL
TIEACZZBNEAE->THWD, HEZ 0B
HRE# U BEEEE (730m) 225 AEE (1740m) &
TOMTIT o7z, BHEFL D TR FEHEP+ v
PFBEENRTEY, NEHI D ERYHERLE
HEREE-THWS,

AR OOMEEZLTO LS Ch 5, EHEH,
HASE (1128 m) T, E8OIL 7% Quercus
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Fig.1. Map showing the study site. The bold
line shows the investigation route.
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T ZERAMHEI <. 7 1000 m {FiE A S E TR
*OEEEL, AEBLHAEGE (13%2m) TR
Q. mongolica 1T ¥ A X 2L ZE T FOITIAE
L, FEOIU - Q. mongolica RAEE»S
LTI b IH RS, 1160m ETHHT 5,
EEAE» S BERRD Q. mongolice bW b
11,1230 m 2 TEL LT 2, AEES» S 1230m
R & TRIESBIR LD 77 2R LR RE
LOEREEOEEZE>TB D, BARRE L UER
RO Q. mongolica F\ T ZOEIEFLTL
B, 1230m & B ETI2 1420 m & T Q. mongolica
AT L Tk,

AGHE LD RIS 20 m fiko 7 KB
H, LLMO0m &Y TR FBEET 2 &
S, 25101420m XD L TRBOCHEL &
Q. mongolica B7FREEPboT{, 7Hid
1530m & 2FOLEREL, ZOLIAFEET
(1730 m) & TERRD Q. mongolica B SHFE
£ B{EARMEE < o [EARMIZ B TLE v»ICE
HECEEEs LD, BHERES SRR
EErbb,

ZO XS EBULOFFERED Q. mongolica
complex X 7+ MO ALK Lo T, 1230m BT
A2FT 5, BAE X UEROEED S L 5 FERER
b, 1420m Bl EicE 3, BROA&L S22 1
HBEEDZOEFIILENATHDS,

REFE

MAEEEO I FRUTO L1270/,
TEHEFC W TRRERS 10m Lz, BB
HOIESE) Mk 51 E%E (HL 205 50 1 @8
OB IEER LB L), BERMEER 10 B
kR rneEnBLE s RBAY, L TR
2151 205 200 £ 7B LU 1165 DIEFRSES 2, B4
Bz 80»s 80 g ToEGBEE2ETNFNEG L
fzo EERERIE W THRGEHSm I ki 53 E{E
PR, 155 542 KB 2 TolEESEOT
72o BAEEE 14 B2 5RO & D CHEESFERL
72a
—RCAEMOBENB S > THESR TR
WIE, b ATERE RO OB BEATE
L, ZOEEBDENLBRERL TS EELS
T s (BRI, 1977), LT8R e LT,
B4 RE & T R ORBESICIRE L TR L
720 ENLEIEETIRHE LI E TESE EHTRE
LA, HEISm OB LDTE 3
HiFEOBES N TR VWSS L f2, R
1@ D% 30em s 0em ORI OHEL 1
A Uiz, PEEREEEIE 1979 ED 8B TH B, 727 L

BTG 1B, (No. 200) D &FEE 10 BiEERRL
7o

HES & RS, MRiRFFEIvPTSIE
ORBIEE LTHVvaRT & 2181 LB, Eox
EEEFRLELTUTOEREEZ DWW TITo 4, &
BINGDFRER, $ FEFATOZDER £H#~,
FhEb LW LT complex WTOLEEIT 57z,

B2 E LR (tree-type) X BER (shrub-type)
EDZ DI RBIL, BB dERNE o201
TENFNMETERRMLETI ORI, i
BERN L R TOELTERMAG-EDRT, &
FL7-8Dzhensdtl EEES»ILb Lt THE
HEATHOR, FTERMEPFLATLThBTLICH
ERES L DE VI, 2O Q. mongolica complex
KB TRERDHEICED bDIFIEEAYES,
THOoESHEEOEM ST OKERLEHE (No
159) Q&M HENEEBEERL T,

Q. mongolica complex OIEIXEWIAER KT
1255 R2EOEoVEEEL TV, i3
XF5Eivei o b OMTREOKE E0HEED
s rnRSL shTELDT, O RER

[g)

b

Fig. 2. Measured leaf characters.
a: Blade length, b: Blade width, c: Intersinus
blade width, d: Distance of the widest point
from base, e: Length of the longest vein, f:
Intratooth vein length, g: Tooth breadth.
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THE LT ToREEOME®21To (Fig. 2),

1. #ESE (blade length. Fig. 2, a)

2. EHIE (blade width, Fig. 2, b)

3. EHFHRLUE (intersinus blade width. Fig. 2,
)

4. BEBELIRERE (distance of the widest point
from base. Fig. 2, d)

5. BEAINRE (ength of the longest vein. Fig. 2,
e)

6 . $EEMIRE (intratooth vein length. Fig. 2, ) :
BEHRD A 2 BRI OIRE,

7. $iEIE (tooth width. Fig. 2,g) | BEMIRO A
Z EHE DR,

8. FHE4L (number of teeth) : PP r 2T
5 7 8,

9. IlRE (number of veins) : BERE® 2 T
&l o 4
BEEE (WHA) oBaREEHES I U~ r o
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PR,
FOFERIVWTFRLOBEC S-S THELERTH
207, Flk LTEMEEE (No. 184) 0IERD{E
BNZER%E Fig. 3iomd. OB 42 TH 5. M
BT ARTHEBETHD, Mo sBE %
EoTHD, EEEIL 40mm 56 148 mm iR,
Z OFEE 96 mm, ERER A mm Th 5. EE
fEid 19mm &5 73mm ihiz D, EHE L OHE
W r=0.953 LEV, EENFGER 16 mm » 5 62
mm OEREEZRL, I r=0940 tESELD
HEAE Y, ESFAMER 18 mm 26 97 mm
R, SR OB r=0973 X 8HE s o
LbhHEHY, ORREMREO2BEOZAL LI
BT 2k, BEIZMHBRICKE 20 TIERL, B
BWRE (3 oN THEEREHO AN 2B
B LREHD, BENEERICLL 2 EMbh
2, REAREIR I5mm »5 9 mm k&Y, -h
b r=0.962 LEEE L OB E -, EBEARER
3mm» 5 8mm & T, FEIEIZ 7mm »5 14 mm
gTEEL, ¥EHE L OHERENFRr=0.769
BEUr=0730 LIDRBHEIC { 5TRR{E, 8
B 655 1610, £-{IRENL 8595 1954
BV, R EAOESEEOMHER r=0916 B XU
r=0924 EF, 2o e HEORBERL Y, 5l

20} ¥=6.256+0.094x
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Fig.3. Leaf-form variation in the sample shoot of a tree-type individual, No. 184.
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o RIRE e EEOKRE S wit-THMY 245, 3 EEr¥EsReOMtEWEBEEROH5 Z L3b
SROENCEATZOEMOZR P2 I L2 o fons, [ERROERGMOERERS &L UEBE
Db, INHOIELD IOEFCEOTIIEDR HEFCBWTLREB SN,
Table L. Correlation coefficients between the blade length
and the other eight characters

No. n b o] d e f g h i
200 22 0.942 0.916 0.989 0.971 0.585 0.712 0.842 0.841
199 28 0.877 0.865 0.944 0.8%4 0.471 0.692 0.670 0.578
196 23  0.877 0.872 0.960 0,934 0.793 0.673 0.808 0.767
193 25 0.955 0.949 0.952 0.973 0.848 0.852 0.888 0.833
184 44 0.953 0.949 0.973 0.962 0.76% 0.730 0.916 0.924
181 38 0.844 0.887 0.970 0.903 0.751 0.616 0.866 0.861
178 28 0.93 0.934 0.964 0,931 0.673 0.658 0.735 0.773
175 28 0.909 0.886 0.954 0.954 0.814 0.6l1 0,819 0.837
171 20 0,972 0.973 0.954 0.974 0.765 0.622  0.717 0.767
168 52 0.896 0.878 0.932 0.936 0.846 0.786 0.763 0.794
167 40 0.839 0.832 0.975 0.888 0.755 0.837 0.689 0.697
159 21l 0.916 0.919 0.970 0.938 Q.345* 0.542 0.825 0.791
153 12 0.936 0,949 0.898 0.964 0.783 0.157* 0.870 0.852
88 34  0.945 0,948 0.970 0.960 0.758 0.740 0.743 0.862
87 22 0.849 0.8e62 0.912 0.879 0.682 0.791 0.839 0.797
85 40 0.933 0.916 0.946 0.949 0.882 0.807 0.831 0.870
84 54 0.887 0.885 0.961 0.921 0.784 0.778 0.666 0.744
54 53 0.938 0.925 0.944 0.963 0.724 0.581 0.778 0.800
49 62 0.%947 0.938 0.956 0.945 0.825 0.801 0.768 0.806
47 6l 0.885 0.867 0.933 0.936 0.679 0.686 0.646 0.701
45 40 0.945 0.940 0.940 0.%61 0.757 0.857 0.747 0.872
42 30 0.957  0.955 0.959 0.957 0.671 0.637 0.844 0.875
38 45 0.782 0.775 0.894 0.847 0.442 0.440 0.798 0.768
36 28 0.864 0.912 0.954 0.919 0.781 0.782  0.743 0.776
24 98 0.943 0.918 0.974 0.945 0.734 0.862 0.751 ¢.809
19 49 0,955 0,940 0.970 0.951 0.751 0.808 0.674 0.818
16 46 0,953 Q.904 0.943 0.961 0.737 0.763 0,794 0.860
13 40 0.882 0.872 0.935 0.894 0.741 0.776  0.659 0,782
52 0,900 0.898 0.929 0.%2%2 0.597 0.566 0.800 0.860
22 0.883 0.904 0.954 0.884 0.487 0.264* 0.763 0.805

Tree-type at lower altitudes

Shrub-type
at lower
altitudes

Shrub-type at upper altitudes

Thirty-six 737 9,934 0.927 0.964 0.912 0.783  0.803 0.748  0.731
individuals

No.: Individual number, n: Number of measured leaves, b: Blade width,
¢: Intersinus blade width, d: Distance of widest point from base,

e: Length of longest vein, f: intratooth vein length, g: Tooth
kbreadth, h: Number of teeth, i: Number of veins.

* Without correlation at 1% significance level,

—119—



PR - SHERTEE

|l W29

BATN59512H

RICREERTo 20 @FCOVTESRE L1
OFE L OEBFREERD L (Table ), 30 @40
§BHET 240 MO HHEERMD D bREKELY
THEEMZ L s OR 3BE0A (FhxEl) T
BHot, HHEFE L IESEOHMMRES 0.9 LLES 17
{8, 0.8 ki 0.9 FKifihs 11 {H, MB35 0.782 L Fh
b, FEHPBEHE L OEMEE S 0.9 MU EL 18
&, 0.8 LA L 0.9 b 11 {8 & BEvs, SER A TR
EDOMBIR S BE R o bzt <, 0.9 A8
HTHREHS 0.894 TH 3, REMRE - OMEBIZ+
DIWTE <, 0.9BL EA24{E, D H70.847 KL E &
BoTwd, —F, BENRELEHEE- 3oL
bREBREEOMEMEL, 09k, 0.8
PAEOY FWBZFNFHOBEB I U THE, 0.7 LLEO.
BRMMENENIES IV IELEEZoTW
B MBS & HRE <, BREL1 Y% THERA
ZLEENBEIRCOMBICASNE, FHEHEE
IREE BESR L PPBGHEBERL, BIETIRO.
0L EAS 1A, 0.8 LAE 0.9 KA 11, 07810,
Bk 12{ECHE, BETIZ00LAEA1E, 0.8
BLEOORMEA 161, 0.7 E08RFAILE &
ToTwnd,

RLLEOEER, Quercus mongolica complex OF—
EfRR TRETE, BEEE2 by, BOFHEIE
EGRLEBEIMIELTHRE> T2 LW S,

mm
110
y=-4.553+0.534x

100 r=0.934
90

BLADE WIDTH

[
O

2. EREO complex AZEE

BTPR D FEEE M 30 BRI THEROBLENORE
b6 EEEMZT: 36 HEOBDBDMNS 20 OEE
(EL, THERAOBEER 1 EES ST 19#, BT
1 fEfED S ik 12 80 BT, SE TILEOZEICD
WTHBEEEHAIL, complex NERDHERE %17 -
Too CTOEEW L EANER LA BEE R
EL7,

EHEREI2 mm~aS187Tmmil, £ESEZ9
mmz2 607 mmic B, MEOHAMEE#HEr=
0.934 & v (Fig. 4) . HHERERIEREAORS LH
BicE ¢ (Table 1), complex IzEWT HESE L
BEEIE & ORI EAGRN & R USRI A BEREE
TEZ b b, BEEMAGRIED 7mm » 5 84
mm i RU, Zid r=0927 EESE X OHMNE
v (Fig. 5) BEEELIRERER 10 mm » & 151 mm
EEBOESE VA, ERRLOHEAERRY r=
0.964 LiE\w (Fig 6), ZO{EEENERIZBL
TmENIfE (Tablel) Wy am@Ed, B
MOEEOENNI WO THB EELSTLE, L
LIBEOESR L OERER L O, complex KB
WL HEFRDBIINIC & b 2V TER SRR i 2L
TH5OTRE L, ESRETSIEMNATCE o5
Emdlidbhd, REAKER Tmm a5 75
mm b D, HERER r=0912 TH 5 (Fig. 7).,

il L L hi " L L N L 1 I\ L L L 1 L L i
020 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190

mm

BLADE LENGTH

Fig. 4. Correlation hetween blade length and blade width ameng thirty-six individuals.
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INTERSINUS BLADE WIDTH

MM y=-3423+0441x .
BOr  r=0.927 .

026 30 40 50 60 70 80 90 100 10 120 10 10 0 160 170 B0 10
BLADE LENGTH mm

Fig.5. Correlation between blade length and intersinus blade width among the same individuals as those in

mri

110f r=0.964 . te

o~ [ - T B - -} 0w O
5 o 3 3 8 8 8

[

WIDEST POINT FrRom BASE
<o

Fig. 4.

¥=-0979+0804x

0'20 30 20 50 €0 70 80 90 00 110 10 10 10 T80 160 170 180 1én0m
BLADE LENGTH

Fig.6. Correlation between blade length and distance of the widest point from base among the same

individuals as those in Fig. 4.
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Fig.7. Correlation between blade length and length of the longest vein among the same individuals as those
in Fig. 4.
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Fig. 8. Correlation between blade length and intratooth vein length/tooth breadth/number of teeth/number
of veins among the same individuals as those in Fig. 4,

COEEEERNERICB T SR TH 3R FEBER &S r=0783, % -EIEIL 4 mm v L 31
5{&< (Tablel), EGEDEHPPREZE mm T r=0.809 TH 5 (Fig.8), WEL b Z DR
ERL T 5 BEANREE 1 mm 2L 19mm T HHERNZEROEBE LD A& { (Tablel), Za 5
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DR P TiIE S D B8R & LAEELE T’
o2& hEwbOeFELIONS, FEET 4R
WL 16.5, {AliREkIZ 7.5 v L 20 ¢, 1HBIMESIZ#
NFENr=0.748 B L ¥ r=0.731 T (Fig. 8) &  «2{H
BAFRCETAEL DEL (Tablel), RO

30r
1 Form

. B iree-type
o
W ool 00 Shrub-type
T ‘
®
L
S
e
wl
g
= 1o
z

ol

b5 7 B % W5 15 1S 15 )5 5 15 1% K5 1B 205 25 mm
MAXIMUM BLADE LENGTH

Fig.9. Frequencies of maximum blade length in
the examined Quercus mongolica complex.

FREOBFREVWEEIBNS, Ih5 IBEORE
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DlEDFERIZ LD, complex RIEBWT S {EEA
EERCESR EEOERE t ORI I EELER
HEETZ I tdbhrol, LT, 20X
&M, complex A% & LTS REORFINT 21t
DERE DRI TR L R AT L &,
B2 UHAIEGSEEO SO S0 ORSRES L 2
DERESRFOHBERr=0971 LB LD
DOBEHEW L 5T, Quercus mongolica complex T
i, LEEOSEERL o TR L o EAR O R ATES
Bx2b - TZDEGEOESEERKRT2EAEL
TELZZRVWEEZOND, E-TUTTRIO
ETH > TEFEEARSE S,

3.8 B

Quercus mongolica complex o B 5 £RER
114 EfEEE0MPIc L D ETR BERN L 50
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130r
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Fig. 10, Scatter diagram showing leaf size, growth form, and hair density on the abaxial surface of leaves in

the examined Quercus mongolica complex,
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Fig. 11, Relation between the altitudinal distribution and the three characters in the examined Quercus

mongolica complex.
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Summary

In order to make clear the taxonomical
relationship between Quercus mongolica FISCHER
ex TURCZ. var. grosseserrale (BLUME) REHD. et
WILS, and @. m. var. wndulaiifolic {(NAKAI
KiTAM, et HORIK., studies have been carried out
on Mt. Makihata, Niigata Prefecture. Various
morphological characters of a number of in-
dividuals belonging to a Quercus wmongolica
complex made up of two different populations
each of which was regarded to be one of the two
varieties respectively, was investigated.

Various characters of leaves were highly
correlated with the blade size not only within an
individual but also within the complex, i. e., the
values of these characters increased gradualy
along with the increase of the blade length. The
maximum leaf blade length was adopted as the
basic character representing each individual
examined, because of its high correlation with the
average leaf blade length.

According to its growth form, every individual
examined was classified either as a tree-type or a
shrub-type. The maximum leaf blade length was
mostly more than 110 mm in the former, while
that in the latter was mostly less than 125 mm.
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The hair density on the abaxial leaf surface was
mostly smaller than 20/mm?® in the tree-type
individuals and mostly larger than 21/mm? in the
shrub-type ones. Thus, two populations of
individuals, one of tree-types and the other of
shrub-types, have been distinguished in this
complex chiefly on the basis of the morphological
characteristics.

In the altitudinal range of this mountain, the
tree-type individuals grew below 1160 m, and the
shrub-types above 1128 m. Furthermore, most of

the morphological characters were also dis-
continuous between these elevations. In the
present taxonomy, the tree-type seems to be
identified as Q. mongolica var. grosseserrata, while
the shrub-type as Q. m. var. undulatifolia. These
results suggest that these two populations do not
form a cline along the altitudinal gradient, but are
discontinuous from each other and represent two
distinct taxa with the rank of variety.

(Received Feh. 16, 1984.)
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Veronicastrum sibivicum subsp. japonicum form.
albiflovum ¥ asxF 2 54 /7

RESFTAI L,
Veronicastrum sibiricum (LINN,) PENNELL
subsp. japonicum (NAKAI) YAMAZAKI
form. albiflorum YONEZAWA, form. nov.
Flores albi.

Nom. Jap. Shirobana-kugaiso (nov.)

Hab. Pref. Yamanashi: Mt. Kitadake, Ashiva-
sumura, Nakakoma-gun (N. YONEZAWA ; Jul. 27,
1984 ; Holotype in KANA no.112327).

Goodyera foliosa (LINDL.) BENTH.

var. maximowicziana (MAKINO) F. MAEK.
form. albiflora YONEZAWA, form. nov.
Flores albi.

Nom. Jap. Shirobana-akebono-shusuran (nov.).
Hab. Pref. Shiga : Mt. Hira, alt. ca. 740 m (N.
YONEZAWA ; Oct. 21, 1984 ; Holotype in KANA
(Received Nov. 27, 1984)

no 112328).

: ; £-) 3
Goodyera foliosa var maximowicziana form. albi-
flova v an+7rR /v aAsy
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