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Introgressive hybridization and density of stellate hairs on the

abaxial surface of leaves of Quercus acutissima and Quercus
variabilis, around lijima Town, Nagano Prefecture

Yoko Saito, Yuji IpE

LIEUBIC

TERZCHEL X, R ZTEICET2EAEMOKLETH Y, MPYHETIEILIZLIERONLHE TS
% (MALLET, 2005) . FERIAHEC RIS 19812, FEORIE AL, FR O RRBER L & OfFH &
B9 % (ANDERSON, 1949; ArRNOLD, 1992; TwyrorD and Exnos, 2012), % 72, B A0 E & 13,
HRAERY 2 A S ME & R LACHED ) K LIZEE, — OO AT 2 oFfi~5 4 12iE L T
WS Z L TdhADH (ANpERSON and HUBRICHT, 1938), (B MEACHE % 4T 9 M Tlx, Lo X H 1
RHARARAHE ) R LR LMEAATH & 12 &Y, ©DNA D25 AL EHAIZERY 7 W EEAS
HEEEN, RSO HIE L XSO0 % kb, 20720, T TICHHFOEIE O TV 7254
WA, M0 OFEDSIER 2 RS ERBEEMEEIT) ZLI2E ), A ZEDZRCEDESHIZ
A EPERKTE S (PeTiTetal, 2003), 2O X 912, ZEEHE, MO S ALK S EE
LiEEE R LT b,

BAMTYH, FvrelE (Hamicton et al., 2013; Tsupa et al., 2016) %7 >~ /3J& (PALME et al.,
2004) 7 &, % ORI HRE SN T2, T+ T8 L% { OB S 1L (Tamak
and Okupa, 2014), = —1 v 7S KFETIE Quercus robur X Quercus petraea (RUSHTON, 1978; Aas,
1993; PetiT et al., 2003), dbko 5 EFER (Quercus alba, Quercus macrocarpa, Quercus michauxii,
Quercus stellate and Quercus virginiana) (WHITTEMORE and ScHAAL, 1991), Kk @D Quercus
affinis X Quercus laurina (Ramos-Orrtiz et al., 2016), EiffRECToOT AT Y - v 5ah T -
7 7@ 3R (Lee et al., 2014) 7% &, BE L OWEIfTONL TV, HRENTH I X
FI-aFT- IO 3B (Z5  1996; HF , 1988; MarsumoTo et al., 2009) % 5 71 -
vy (QEF-RH, 1979) 7% &S CHEOH BN 2 IE % oMk S5 ShTn b,

I T ROKMOIIZENL, TERITHAE & MK L OILEZL . (RusaTon, 1978; BLH 5 ,
1995; BLH S , 1996; KREMER, 2002) R°7 = / 0¥ —#& 7% &2 X 5 HRH O W RENE DR

(FE5, 1996), ANTARREIC & 2 AEORMEOWEE (EH 5, 1999) & E2fTbhT &z,
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PAETIE DNA ~ — 7 — O#ERRL 7 — & T T OB LIS, 356K DNA 23R B2 3
LA THASIN TS Z & (Okaura et al., 2007; Kanno et al., 2004) 2SS 27k o720 &
72 Quercus crassifolia & Quercus crassipes D XTI BT, BRELFRRIIE~— 7 — %2 H\wT
2 M H AR 28 HE %2 (Tovar-SaNcHEz and OvaMma, 2004) & 1t 7z, ¥ 5 12, % SSR (Simple
Sequence Repeats) ¥ —H — &S X7 5 A1) V7 &M 72T, EOREIZL > T2H
BN SINDET AT EY NI OMICEETREIANH 5 Z & (Tamakn and OKADA,
2014) bR&E N7z,

TARIYF LI AFTIIF TR XFHOMTHY), TO2HHTEMELIT) LENTnwDE (F
I, 1943) WO TR IEE 2 2 2 BEOGFEESE L S Mo TBY, IV TN (AH,
1949) 7 ~N7 X ¥ (G - &)1, 1988) =& &WENnN s, THMRIEE 2R TMEE, diE
W7 & (BB - £J11,1988) TR ONADS, KRB CHRAETOMMENIZMHL TWLHEEZ
5D MR DMFAET A 2 &A%, Hirokr and Kamiva (2005) 1I2L > THR#EEI N TW S, WO
WREOEEIZOWTIE, —f&IZ7 XF L) TRIFOFPEETIHSILL, 7 XFOREIIIE
MOLOHNHY, FLWEOEBTIEZ AFBEEBPIILALZVOICHL, TRYFIZERE
PEETLEINTD (S - @I, 1988). LarL, HEOKE SRIIKRO B 5 Wik % X
T5ZLIFEEL < (GRS - @)1, 1988), WD 7 XF, 7RI FOGHIIEEEOEEH IO
T (HE5,1996) & & Twh,

I RAFLTRIFOGANLIEL, 7 AFE A= VET, TRYFIIT Ny NEEIE ST
BY eA - HH, 1979), BARICOHAT A7 AFHEIZO2HEOATH L, ML b H24
BY2RENLBETHY), 7 X FHOMYBEISHILRHEROBHE 2L SRBMSNDE (I,
1990) 7 & EHL O AL D FIHENTE 2. BAETH 7 XFIFEEMICIEZELRETH D,
VAZTERE L TENTWSED, 7TRXIXIEIARBELTHLEIND (BEE - 4, 1988),

INFTIZXAFETRIFTORHIIOWTHEEY =D =2 HWIEIITb BT, 72
NTAHNS & B HERIBC B b 2 MEE D T O T WA\ O FEE R B % 1T
STWDH, F72, HHNRBEOMEEAIAR YL ICLZHEMA LR OPIHAS Lo TR, 22
T, AWBECIE, BUE, S E SN TWREITICET L T A MEZ i IS, EBRIZSHE A
CTW20h, 72, (EROEED S HFT 23 BEEOBNIZ L THLO0EHLHIIT 5
CEEFHME L7ze BAMIZIE, BEEICOVWT, 7 XFLTRIFOBINEEL o TV HIER
@Eﬁ%ﬁ@%ﬁ%?%kﬁﬁﬁ,%ﬁ%%R?%ﬁ~H2$R7~ﬁﬂ%%wfﬁﬁﬁﬁ@
AL L, BEEHORLE LT, 1) EREOLEL L ENTWSED, i) B DNA OR
A (DY, #EMEAS) R oTwab 2, i) BRI L OEEN S FRS N D3O L
R AE OREE L IZRED D D 5, 12DV THRE E 1T 720

2.MEEFE
E
ﬁﬁ%%#ﬂ%?ﬁ#%ﬁﬁ%lﬂ I2E 2 HALR 6km, HEH 3km OFFH (K1) 1I2EFT S, 7 X
FEHIBARD ) BT ¥ AIEAT 108 R E MR E L7z, 1 S BRIRELZBIRT 57200
R I, BEAMHOEL IBERIL 72, BEOITHOREL, W CERE F CEiltL, £
D, I ET-30C THRIE L 720 BUBM1E Hirokt and Kamiva (2005) ORFZE THERE S 7258
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Fig. 1 Location of the study area and reference populations

HMEMERRIX 60% 22, A E WL CRINL TR > 25 Ch bo 72, BIZHTO
NI — 8 2155720, REHANE Tl B L O HEER T O 7 X FEFZ T 47 ks X
O 13 Mk, ZRIREATICETT 2 7 N~ R 42 8E (1) 2Hw

WHOBRERD AT

7 AFET R FOSGEMEIE, WEOFMILTEESY L L L SNTwEYS, EORESCHEK
DES I H, FEMOZRIRE  (1FFE - @I, 1988), #BlERETH L, —F, 7 X
FIIEOEMIIERELFCT, TAYFEAEHORKELFD, £2T, sGEEKEZ#T 2
g1E L | C Hirokt and Kamiya (2005) 12> T, #HEOERMOAROIEIL S 9FH E 10 FKH
DERMOBREEZ 7> N Lo By M UKD 720 3KDEIZOWTITY, FEETH
iR (A1) 2 /XA SZX16) # W THEFH L, EHEA Iy Ea—FDE=ZF —1THERK L THEL,
0.5mm WG DORIREOE L2, 3MOFEEZZOMEDHEE Uiz, /2, 2EMEET 57
DT R FER (WETT) OSHEEIZONT, £ 1 ROEOLRIREHE Y LitoHETH A,

DNA f#bT
K GARR > SERILL 7235 520% CTAB #:% T DNA 2 dhith L7z difa~—#H—& L T,
1% SSR ~— 71 —6 i, beqm42 (Mistva et al., 2006), sstQpZAG15, sstQpZAG36, sstQpZAG110
(STEINKELLNER et al., 1997), CsCAT15 (MarINonT et al., 2003), QM69-2M1 (Isacr and
SUHANDONO, 1997), 3 X N ##F A SSR~ — &1 — 6 &, udtl, udt3, udtd, ucd4, ucds, ukks
(DeGuiLLoux et al., 2003) % fIv:7z, PCR K512 (& Multiplex PCR kit (Qiagen co.) % i\,
KT TA—DREN02uM & 725 &9 BUSEZMI L 72o PCR GM%, MINEMEIL 95T 15
GO, BAEMEIMTCI0H, 7=—1) 7 54C Biv—7n—) $72348C (FERfk~—7—)
T, MESET2CIORE 1A 7 ve L, BR300 A7 VT, 2Ok, RFEMER
J& % 60C T304 MAT o 720 PCREYOESIKE B & C#EZF RO REIZIE ABIHO
Genetic Analyzer 3100 B X O RIf#ET Y 7 b GeneMapper & fi\: 72, &R BIET— 5 2145
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TERRIR SSRO JED T T 7 A v A 2D W, NTuy f TapEL, KEEOIEREN
Ty A TePE L. 72, M SSROTF— & &HKIC, HxPEET O L BRSO
88 4y, Hp Fig) % Fgpar (Goupet, 1995) TR 7o PriTcHARD 5 (2000) D7)V T1) X 4
(23D WTRIZ &7z STRUCTURE2.3.4 (2009) Z# HlWTARA DT 7 525 ¥ 7 %fT\n»

(LU, STRUCTURE f##7), &MEED 7 5 A5 —~OIFExHM L7ze 75 A% =5 KT 1
2 5 8, 200,000 [A] @ burn-in period @ %, Markov chain Monte Carlo ¥ I = L — ¥ 3 »
200,000 [ & |72, STRUCTURE HARVESTER (EaRL et al., 2012) % i\ A K (Evanno et
al., 2005) %G L, m#ik s 7 AY —HaxdEE L7,

TERE ST S 2 RHEDORRE & AR TR 6 R L OREIZBIE DS 2 0 xS 12T
5720, &0 RIREHE L STRUCTURE T O REP /LN 7 T AY —~DJFEE&
& OMBIIZDWT, Spearman ONAMAHRIFRELE FI W THE X 1T - 726

3. R

BHORNRTEEE

EHEDOEREOREZ 2 1R, BEREFEICLILZL AN 2%2M3 IR T, Imm’ H7-
0 0~928 RT3 236.7 (£294.9) KTHY, 0~100 KKmDEAIL 0 o72, HE (0 A/
mm’) DAL, 30 A TEED 27.8%TH Y, 1A /mm’ LLE 100 A& /mm® Al o 413
34T 31.5% CTHotzo TNHIE, FEOEFARRMEICAZ 720 WIRTHEESHS2ICHR
2550l%, BEREFESBBE1400 A /mm’ LT, HEHE T CLEOSENEIREICED
N5 EIHICR AT, BIREHES 400 A /mm’ YL EoMEE, 36K 33.3%) Thoto 7
N2 FEFHO 5 MEEOFEIE 1036.0 A /mm* (920 A /mm°~1120 A& /mm’) T - 72,

0.25mm
OA/mm?2 216745 /mm? 9287 /mm?
2 3 RIS BT 2 HEEO RIKREOMT
Fig. 2 Stellate hairs on the abaxial surface of a leaf in the hybrid zone population

EREDNAONTO ¥ 4T

TNENOERKSSRY —H =D 7T 57 Ay b4 A XL, pdtl:90bp, udt3:129bp,
udt4:139bp, ucd4:101bp, wcd5:81bp, ukkd:115bp D 1Y) TH Y, mEIhin7Ta sy 47
X12THhHo7s T4bb, HERETOMEDRFR—DONTO Y 4 T2Fo Tz, ZONT
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Fig. 3 Density distribution of stellate hairs on the abaxial surface of a leaf in the hybrid zone and Quercus
variabilis populations. Only 5 individuals were used for analysis in the Quercus variabilis population.

Oy A4 7% wHRELLZ2o007 XFHEMETNYF | EFOEEEONTO Y 4 TER LT
29)071:'0

1% DNA % 5 A7z BRI % #kE

¥ SSR v — 7 —%MH L CROZEH T, BETHEITEOBEHEEEEOIRIEZ F 1 IR
L7z0 HEHOMRMERRIEL, SRR, WATER (7X<F) ONET, A & Hy L5125
{, TRTCOEMTFEAEEICODLLTFN TV adhole NIUBEEFITEICRLE, 4,133
DOMETHE (beqmd2, CsCAT15, sstQpZAG15) TRMAFEMOEI RO E L, KhD 3o
DBEFETHEETHER (7XYF) 25 d B o720 Hy \33CHE £ H D54 D O BInF
(beqm42, CsCATI15, QM69-2M1) Tixd @<, &0 ORI TFEIX, N2 1 ES O
TR (7R F) L7 XFONETFEFATRLED o720 Figld, MR £ O QM69-2M1
THEIZO2H5TNTWD, ZOMORTBIZTFIETTN—T 4 T VNV TFHIZH D,
FTRCOEFIMTELRBEEL TH - 72,

#1 ZHHBLO XF, TARIYFERIBIT 58 SSR6 #InTHEOBIZH LRI
Table 1 Genetic diversity estimated using six nuclear SSR loci in the hybrid, Quercus actissima, and Quercus
variabilis populations.

AR(26) He Fis
HEIZFE B ¥ 7&‘_7#— Faven eSs 7&_-\'#— paven eSs 7&‘_—\'#—
NEF X&) #@FH NEF Sl fiVakil NEF Sl GiValin
bogmé2 120 82 9 9.1 0.887 0.809 0.853 0873 0.099 0.106 -0.173 0.155
CsCAT15 82 82 7 72 0.830 0.829 0.801 0.763 0.009 -0.026 0.040 0.158
QM69-2M1 54 30 3 59 0.753 0,651 0676 0.742 0.173% 0.183 -0.137 -0.059
ssrQpZAG15 93 89 9 638 0.822 0.839 0.798 0.729 0027 -0.040 -0.157 0.021
ssrQpZAG36 40 10 1 41 0.682 0 0 0.648 0071 NA NA -0.103
ssrQpZAG110 95 93 8 10.1 0.833 0.842 0.788 0.847 -0.027 0014 -0.073 0073
Fiy 8.1 6.4 6.2 72 0801 0.662 0.653 0.767 0057 0.041 -0.100 0.048

Ag: 7V v 7 U o FRA, He ~7T aEGHEOYIRHE, A BERE, k0 1 DARICTH T 5 (p <0.05)
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Fig. 4 Bayesian clustering using STRUCTURE. (a) Changes in the log probability of the data and (b) AK
statistic. (c)Admixture proportions of two genetic clusters in the Quercus acutissima, hybrid, and Quercus variabilis
populations.

F2 EEHTLOr ¥ T AL —HE
Table 2 The proportion of Quercus acutissima cluster in each population.

&£/ Ty o+ EHEREE
RHEE 0391 =+ 0208
. N\EF 0995 =+ 0005
S
SR 0984 =+ 0008
TARI* HFM 0010 =+ 0.006

AR RS

STRUCTURE AT D58, 57— & O BHERIZ K 252 /05 3 THITHIC o7 (M 4), 72
AKIZVTAY —HB2 0K, IwKehole 7F7AY—=FD2 DK, 7 XFLT7XTFOM
Rix, eneENBOr T2 =B L7z (UF, 7XX 7 IR —BLOTRIYF I ITAY —),
BT L 72 MR S O & COERDS, WISV 22 AFETRIFORNF D7 5 A5 —DRE
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ol (M4), FEMOI XX FAY —EEEZE2ITRT, 7 XFEMIE, Z1210.995
(\ET) BL1r0.984 GEMRTT) THY, IXTOMEDI X7 5 A5 —HEH100% (20
Dolze TRYFER GEET) 137 XF7 725 —EE&250.010 T 1% 127z kr o7z &
MR BIT A2 XX 9 A% —0HE4A13 0391 (£ 0.208) Oz & 7228850 X
WREL, FHERITEICRE & 0.104~0.778 T, BIEAREORREIZIZERD - 72,

RRBEEL 7 XX IR TRIFZ 5 A7 —~ORIEHE

FEEDBIREEE L 7 X ¥ 7 5 A5 —OERIZOVWTIE, BIREBEIEVIZE, 7 XX
T Ay —EEHMEL (5), Spearman ONENAHBIRE kD72 L 2 A, HREICADHEL S o
72 (1=-0.5940,p <0.01)o —F#, BEEOREAETL 7 XFI TAY—DEDLEEIZITIEIDH -
72 (n=21, ¥ 0.579 + 0.163),
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Fig. 5 The correlation between the density of stellate hairs on the abaxial surface of a leaf and the proportion of
Quercus acutissima genetic cluster in hybrid zone individuals. The Spearman's rank correlation coefficient was
significant (r = -0.5940, p <0.01).

4. BE

WHDRIRBEED O RIRHAT DAL

AT IL, Hiroki and Kamiva (2005) 1I2BWTC, HEEOZIREEE D S ML &
HIE SNABEOEE DK 60% TH b Eh o 2 EFEREBIORBE Lz, —KICT N F &
7 2 X FHEOEMOERTEOHMETHERI S, SOHEERII oM ESNLD, RRTEEZDH
fEDEFEIL 7 <, Hirokr and Kamiva (2005) TIEWIR TR TEOESIHNEDE TV F, %
DEDOBHREF 721 IR EBITED OO0 ) LHHE T TRIREL RO b 02 Mk L LTw
éo—ﬁ,ﬁﬁ%(w%>@i RETHEMGEZ O THOTRICEIREDSA SR TH —FIHIE
FEOHBEDPICLVEAICIE 7 XFL L, ERICEREDSHLO NP BEL D WG % 35
ik, BREX DRV Z <E$¢# SBONLYEETANIXE L TWh, &b LDHMED S
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WIEEME L SN T e/, & EUEETHR T2 2 L IIW#ETH 5. AWIFTIE, 400 K
fmm’ P EOEEIZARTERESEEICHC R, »OMEME T TLEOLAIERTBICEDL
BEHICRZ DD, 400 A /mm’ il OB T RARTED D A REABEAERFZE D 53 D SR 5
CIFIZRFE L E 2 T2 T OIMETIIARNIZE TORMMEIAE G113 38.9% L 0 1), HEN O R
MABRDSESHEE CHAE L, SBNEUNMEN CH LI L 2T 5. —H, ZOMAEEDE]
A1%, Hmrokr and Kamiva (2005) O#) 60% £ 1) IRNETH 528, I E#ENEEIIE—5
Lz &%, K2 Tld4 108 k%> 7k L7278, Hrroxi and Kamiva (2005) 1% 13
EETH Y, o TVEPKE EH T EDPMEERE G OEN I S N2l H 5, &
BIZ, AR TSEME LzT7 N F (EAH) ORIREHEL 1000 A /mm’ BEL 2D, 5
DD L 4 BEIIZHEF CROBEIHEELI ) OB EL 2o/ (K3), TDZ LIS,
ARFZE Tl EIRBHL A 400 A /mm’ ML EOBEHE EOEEA L RA 70T NvF L L7
S, IS AR TH L MREME L RIEL T d,

RHMEAFIT BT B BT

TEARIK DNA 1, MR EMBLOREE L7 XX L T7TAYFOEHETHER ENTa S A
TICEE SN T Wz, TAUIHH L7238k SSR ~— 7 —6 275, 7 X ¥ L 7R~ F CTHET
HHLWREENEZ bND, LML, S (K5EHR) &, ALv——ty bEHOTHARDY
W, REKEOZ XFERMBTL, 23N 7Ta5 4 TR L Twib, LzA->T, n7a
5 A TH N DIZEE SN TR LR OBRHRETH L EEZ XD, ZDOT L
Mo, TONTOE A FIE, 2GS DT OMIEER D S HREF SN TV A D, WHETIREN:
RHEDZ o T b -0F SN/ L EZ oMb, TFEMEHTMEITH 2 - @RI, 2o
I ICFEETNTu s A T2 ET 5 2 LS Rt S (B 21X CAVENDER-BARES et al.,
2015; PemiT et al., 2002), HAREMNIZBWTid Kanno et al. (2004) & Okaura et al. (2007) 75,
aFr7, IXFT, AVT, FIAVINERENTOS AL TEIEL TS ERIRLZ,
T en7a sy 4 FIE LY IEBIIGH T 5 2 EHL VA, RIFETIINT B A T985—D L1
ST, 7o, MEEEDBE, WM & R CHIPETH 572700, ZOMROARDD
ML RN L B3 TR T E o 70

% DNA 76 A7 BN HEEIL, 4z, Hp & 010, MW EMTROEL hofze AF O
2B % O. castanea £ OBARMEHENED, FPTET T 5 EBFEOMEEL L T LEE R
LI EPHESNTEBY (Varencia-Cuevas et al., 2014), FEM O L 0 EHMICEZ0%
BRSPS HEZ ZIT TV B EERIN TV, AEOTHGTH, TNERBOBESAET T,
BRI HFEDEC RoTnb EEZ BN, F 72, DM EMPTERRENTH - 722 L1d,
RPFAEH T XF L TARIFPLZLZFATICAEFT L TWLOTIE R, BEEZHZIT>o TV
TREEZ 7R,

& 5|2 STRUCTURE T D5 R TYH, MG OMEEKIE Y XF7 FAY LT XIF 7 T2 Y
—DWRE Lo e, BUSHTEL CHEDIZEEMIE L TnAE T LD LRFEINT, %
DNADNA X7 2% 0) 7 3EANOBEBEORBIZHCOENL Z LB E v (Fl2IE
Tsupa et al., 2009), AW & FEkIC TR 2 2 TOBRIEAPIL SN D60 L v, Fl21E,
A X3 alZBIT B Q. affinis £ Q. laurina (Ramos-Orriz et al., 2016) W EKED O. mongolica
& Q. liaotungensis (ZENG et al., 2011) OXMETFICBITLXRA DT 25 AF ) 712X B
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DNA OEEINRADIREN TV 5,
T2 2000 FAT —DRADEREICIENDH 722 Lh 5, HWIZBWTIL, WO H:
DI 5 TR UAHEL MR L ORI E L TWnWa Z & LR ENS,

RIRTEED O PRI N MO LEENRA L oM

BIREHEL 7 XF7 FAY —~OIFBEHECHELRAOHENH o7-Z &b, E2SH)
Wr SN BMORE L, BEFRIG MO EDLH L EDPHONE L o72, &
DT L, I AFLTAYFORBHREORENEIREREE L VI REICEKMT 52 L 2/RL
TWh, HED & 2CHE & IR S Nk % il n~ — 1 — T O MR & a3 23l s ©
2D ENTETBY, O cassifolia & Q. crassipes D MR KL, RAPD ~— 71 — % v
Hardig hybrid index (HarpiG et al., 2000) 2 & - THet & 4172 (Tovar-Sancuez and OvAMa,
2004), F 72, O. crispula & Q. dentata DML, AFLP = — 1 — D57 — % % FFEEGHT L
PR L7z, B EA O R HICAI#E L7 (Isaia et al., 2003), AWFZE T, 38k O AL
BREOBEMRETH L I L EIRLAZTTIE AL, ZOREHIREORESEIREHE & B
WDl LaRTIENTE, ThUL, BREFEPRENLEELIZLALZITT, HIZH
WCHRENTWLREEEZ RIS 5, 72, INFETOZ AF L TR X OMFOF S E LT,
EREOBEPRIBEINTE (MHS ,1996) Z L ITBEMLBILEASRTL RS THo/2 L
Wz b,

L2L—HT, Z7XFERIBNTIEZ XF7 725 —HEH100% (ZEOIxF L, K5
WEMTIIEEOMATH 7 XX 7 7 A5 =053 0.579, K TO0.766 TL2hnrolzZ &
O, AIMWIAETTAMENRIETE, $42bLRENL 7 XFLHMEINLMAETHo72E LT
LM L BEMICITHIIF R 7 XX EIEF R WTREEDLD 5 FRICSMEEN T, EER
5 EREHEDE CBAFME TR 7 N F Ll SN b0 ) b, 7 XF7 725 —EHEDK
INTH 0129 H o722 Eh 0, MBLTRIYFLEFSARVITREEIERSNL, 2O L3, HEHE
A TH R ORI, 5L LT FEFOMEORIKEHE L VKWL D5 T L A
ETHDLIENPLLLFREIND M ICBIT A0 & TUESB L OREHNEGOREE L DO
HIZOWTIE, EHRLIMHAPLETSH D,

Db, BEHIZE Y 7 AF L TR FORMGTCTH D & SNTW/-RIFPESITE I, ARifse
Th, WENICKHMEATH S EEZONLMEEIEHETET LT, T, BEMITICE
D, FIIEFLTWAEMEDS, ERICHEOFENRGOBETH Y, W B
HELTwWEZEaRL7z, $72, HIEMREEORE L, %%@Em%aﬁkwafﬁkwﬁo%
WD, BRI XFITEWVERZ ERREFBEIVNS L, @IS 7 R FITEWEE T SR
REBEEDRBNEN DD 5 Z DL - 72,

A

KIS % BATT HI2H 720, WERFRFROEHESIZIIZEIREEZ D 7 v b 5720105
B e BEL WAL & E L, £72, MHEAFR LA FLCICIENREROY » Tve 2
JBAENZ- X T L, COREBEYD LCERLE L FIFE 4,
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Summary

Quercus acutissima and Quercus variabilis, both of which are Section Cerris, are assumed to
hybridize with each other because individuals with intermediate morphology are sometimes
observed in the field. However, whether or not these individuals are indeed hybrids of the two
species is uncertain, because there has been no molecular study on hybridization between them.
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In this study, we sampled leaves of Section Cerris species around lijima Town, Nagano
Prefecture, where individuals with intermediate morphology have been observed with a high
frequency (the so-called hybrid zone), and we attempted to clarify their genetic characteristics
by using both chloroplast simple sequence repeat (SSR) and nuclear SSR analyses. We aimed to
address the following questions; i) Do these two species share the same chloroplast haplotypes?
ii) Is the nuclear DNA of hybridized individuals an admixture of the two species? iii) Is the
degree of admixture of each individual is related with the morphological traits, specifically
stellate hair density? We sampled leaves of 90 individuals in the hybrid zone as well as two Q.
acutissima populations (Hachioji City and Hamamatsu City, total 60 samples) and one Q.
variabilis population (Seto City, 42 samples) as reference populations. The results showed that all
individuals in the hybrid zone and reference populations had the same haplotype, supporting the
hypothesis of introgressive hybridization between these two species. All individuals in the
hybrid zone were admixtures of genetic clusters of the two species, as revealed by structural
analysis of the nuclear SSR data, also suggesting introgressive hybridization. The individuals
with a higher density of stellate hairs on the abaxial surface of leaf showed lower a proportion of
the Q. acutissima genetic cluster. This result suggests that the degree of admixture of each
individual was related with morphological traits.

Keywords: hybrid zone, Bayesian clustering, chloroplast haplotype, nuclear SSR, morphology
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