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Allozymic Variation among Geographic' Populations of Chrysolina
aurichalcea (Coleoptera, Chrysomelidae)

Sei’ichi SAKANOUE! and Shizuo Funyama?

Department of Biology, Faculty of Science, Shinshu University,
Asahi-machi, Matsumoto City, 390 Japan

Abstract Genetic variation and differentiation among nine geographic popula-
tions (Yakushima, Miyazaki, Fukuoka, Kochi, Matsumoto, Utsukushigahara,
Miho, Akita, and Wakkanai) of Chryselina aurichalcea (MANNERHEIM) in Japan
were studied by electrophoresis. Allozymic variation in general protein products
of 4 genetic loci (Pt-1, Pt-2, Pt-3, Pt-4) and enzyme products of 7 genetic loci (Amy,
Cat, G-6-pd, Lap, Me, Got, Mdh) was examined. The proportion of polymorphic
loci to all loci of the populations examined was 0.439 and average heterozygosity of
intrapopulation was 0.139. Levels of average heterozygosity did not vary signifi-
cantly among populations. Pt-3 locus was diagnostic, indicating south-to-north
geographic cline in allele frequency. Average genetic distance between populations
was 0.035. Based on genetic distance values, the geographic populations could be
divided into two groups, Utsukushigahara-Wakkanai groups and the others. The
genetic distances of intragroup and intergroup were 0.019 and 0.058, respectively.
The reason why the Utsukushigahara population is genetically similar not to the
neighboring Matsumoto population but to the distant Wakkanai population is
discussed in relation to three possible explanations.
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2 % ¥~ A v Chrysolina aurichalcea (MANNERREIM) 1%, = &% Artemisia princeps PAMP. %%
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BRI ibhicl & Bhh 3. Suzukl & SAKURAL (1978) it AREO B E ST ORI % 2L
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A A, ABORESMIRNC X o TR EL BRA I EXMELL. L LTLOFEED 12E LT,
EEOBHENNS Lz 3T, Lichia T, LhEThoigE4HL, soR00RER
I{BHELEEHEE - TWBEEL BN S,

D L5 BEERAYE LT T ATcD, AEOS F L AREOHBHERC OV TOHRES
Heb T B (HELL, 1986 £JB). Funvama (1979) i, & diAQOREO _EFEORES T
REUEELMCL, FOAZVHBERBRE Lo CTHRFShTWREHELL. Blb (1981)
X, AEOYHORTIERIETRECOKEY 3 OORKTCHEL, ThOOFHHTREBRL T
NEROREEOETEGRELAEL TR D Z L P LM Lic. i, ML« REE (1984) ©
ERME (1984) ixzhzh, FBEOIMAIEL RRKIROMIEHERCOWTHRL, Th b Ok
PR AKROGE RS BB RM CRENC RS L LR L. ThHOMREDI B, &
B L (1984) LB EAKIR OB B b A~ FOKCBA BEEH L% RESHOXR LT
oot FhOOEOMERSE 2 ROEFEI DL UB L EL THRREBENSINTERIo el
LEBELTWA. SO Ehb, REOHBMEAHOMIING Y ORENERLSFET S L
FECES. FOREBUERYEROCNEL, & OROMBIEHELE T OEBERFEFHPE
BT L BRSO THEET B & LIV A TR

& v 2 BO Y VRGN, HHERS « ARTHRE B d HE { LT BRA ST,
LR O BEI A Lo R BT 158 & 5 2 T X e (Avisg, 1975; AYALa, 1975).

F o CEPFRTIE, FAVEBEABEXBWT, =X sy OMBEMBEERREORENIEOR
R, DTRroBErHETS. ¥k, hiTe@bhicEBEeBFaMmRCRERE
@%E&%bb%hﬁf,K%oﬂﬁ%@%ﬁﬁoﬁﬁm%weﬁﬁmowf%%%?6.

MHEE&HFE
BRORELHE

4 Lo HuREARE, Pig. 1 R LRI (Jedd), #mm (KER), HrEER (REF
B, PAKTT (BUPI), 2678 GRBUR), Bam (MR, BT (BER), EHN (BRR), BA
B (ERAEE) ©9I2THS. REXUNLLIRELL. FoE ZHEEB I D S0 @
ISR LIC.

o ﬁﬂru,EM&Lfﬁ%bf%tm@&ﬁﬁoﬁﬁ&&m%mun Linl, ErFEEGRHL
RGOV T, FE LR BELTCELHEROREL A, EHEFFHEOWTRE
m, RHRELERCRRMAELLORERLL.

Brid 15°C, L:D=11:13 DT ek FEIF S i, IRV EET S (Bl D, 1983) O
< 4°C CERMERFolc. T0%, Tk 20°C O&BTRRE, SLlicthRefRs Lic.
= omY 20°C, L:D=16:8 D&HTTE Tle. HEEBVTHETAHBARIL 4 MRRICREET
ot —F, REEBEVBHAKIE, BAES (1984) oRBHREOWTOHREEZSEITL, Rt
%1TCJAD=H13D%#TK%%%E%%T%%t%»%%Kmbt.Kk,@§®%oﬁﬂ
aeFeRvic.

BRUKBIE

APRCTIE, A7 FRIMCEBT 1 A 7 DRARBBE CHE LT -7 WMELL S v 7L
#@Di%22, General protein (Pt), Amylase (Amy), Catalase (Cat), Glucose-6-phosphate dehy-
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Fig. 1. Localities of populations used in this experiment. Codes of populations are YA=
Yakushima pop., MIY=Miyazaki pop., FU=Fukuoka pop., KO=Kochi pop.,
MA =Matsumoto pop. (alt. 620 m), UT=Utsukushigahara pop. (alt. 2,000 m), MIH=
Miho pop., AK=Akita pop., and WA =Wakkanai pop.

drogenase (G-6-pd), Leucine aminopeptidase (Lap), Malic enzyme (Me), Glutamate oxaloace-
tate transaminase (Got), Malic dehydrogenase (Mdh) Th 5. B DS EEV5. 4 fHghER
YHAWCHEY T o7 & v 2 Eix, Pt, Amy, Cat, G-6-pd, Lap, Me Th h, REZAVD
oL Got & Mdh “Ch 5. '

i) HEEBREOFEH

a. $hE—24 BERELIAK 4 B Lirot-sily 2 BHEAZE, TORBEEITRTWH 22
PER X BEEEH b | BRI R, ZoshEY 0125 240 b Y A - HEREE (PH
=7.0), 0.4 ml CKEER: L. EREY 1.5ml omitgic A, 12,000r.p.m. € 5 HREEODHE
Li-. #OFLEI 60% 07V er—s, 02ml & 0.08 ADFA 27 ) a—AE (PH=6.8) &N
% —20°C CHRELL.

b. BE—kR» bEDLERY 1 BERA IR 0125 =40 b Y A «EREGHE (pPH=7.0)
0.6 ml CHREEER: Uiz, BEREY 12,000r.p.m. T 5 HREEOGHEEL, L0 EHEK 60% 07V«
r—, 0.2ml it —20°C CHFEFELL.

i) #HrofFil
AW THIEEELTT 2 I A7 3 FRBY, FAOfFEIIER (1981) ©it- 1.

£ RV RIBDFVEELR, Pt, Amy, G-6-pd # 7%, Cat, Me, Mdh 2% 5%, Lap 7} 6.5%,
Got 52 8% & L.

i) BRIKE
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Jed{ 158 Bromphenol blue (L% BPB &L847) M4/ AR S B & 21, ¥ 1D
1l mA OEFEMAE %P L, BPB 2 43HE» MIz A 5 EHATCE % 13 mA 12 EtF 7. BPB A48 #
WA DH 5cm Bl Lich S CRIx EDi.

iv) Bt ’

Ko D & 757 BoOGetsiwid STEner & JosLyN (1979) o FHEkw B vic. f=#°L, Pt it
Amido black 10 B THufs L, Cat & Me ICIIH R (1970) OB B i,

F—5 DieRE BN

BRI & v 2 s OWBEY, BOCHE, ThZEho 2 v 27 B84 50 ETFEOB
SR TIDELTHERALL. LadoT, HLO7 v F A aRMILAGETFELTIHFote. #
BOBEBFEXDOE VA7 EYRT AT, BECHNTE 5 QETELG 2B B,
FADFRCAE S D0 SIRCEFEOFT TEF L. WIUEFOIERICIE BPB i+ 515t
BEEZAWe. AXFTR, o L ERETEOKSOEFCERBIEL S0 T HR L.
ThZhORETFECH LT, FMRECHOREBGEIX, FHTH 45 BETHS. 2L,
FIHEEND G-6-pd ILRIAETH 5. ' '

bo & HAEDEVNSEEFOHED 9% UToL &, rOMEFEYSHEGTHS & L.
~T rEEER (Hr) ko X > CHEL. °

He=1-3 x¢

ST x REFORETFEC ST S i FEORNILREFORETHS. Licdis T, MsEERED
T~ T v EEHRILBE Lic TN COREGEFBO He OFETH 5. KHISEEEOFUEFE
THREINICRETFRBPEN, ~—F 4 « 94 v 7 OEFHRIED SETFEH o T hBNnE G M
Z, P BEERACTRE L. MRESHEIOFRE~T v A hRO R 457, DUNCAN
(1955) @ new multiple range test ¥\ TIRE L. % - HUSBERER CO £ R ETFEOR 55
E?%ﬁﬁmoﬁﬁﬁ%%&%tﬁ.ﬁ%fﬁﬁbh.mw@@ﬁ%@ﬁE%%kwﬁﬁm.$ﬁ
~7 e EEHRE XU Ne (1972) OREMBEREL FIT5 2 L ko TRLE. L, SEFH
LB RRIBERER, Ner (1978) o T X b #B1E L.

T - S R

AELICBRETFETHRETE 7 ¥ 1 20 ANBEHE t REFE 4, B LT Fig. 1 &R
T 2E'FAAVCHAELL U BETED 5%, Pt-l, Pt-4, Amy, Got @ 4 ik, LHBEER
THRUMBEFETH -, SUNNETEORLETFHEE % Table 1 2R3,

SRR FEDRBERIKD LI ) Thote.

Pt: 4IRS ROMEBBEICIERO v A7 ERGETEYRECEL. 2hbo b b, BEEI
TERDDRX A BETFHETHD, ¥ VORASES D26 Pt-1, Pt-2, Pt-3, Pt-4 & L7 (Fig. 2).
STHSRETFEIL Pt-2 & Pt-3 T, £h®h 2 Do rUEFIHFE L. SHRETFE B
T, ~TrESER IV EC 2ROV FERLT.

Pt-2 ZBILTIX, AMIREGNL SELHTHLUETIE P20 TH 5. Pt-20%8 EFEE3
0.010 22> 0.030 &{K <, B, w4, AKX, TKEHOBEGHTILEE Ligh » i, :

Pt-3 RBIL T, Lo ETFHRE bl b ARk LT, Ticbhd Pt-30% j3 5
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Table 1. Allele frequencies at 7 polymorphic loci in 9 populations of C. aurichalcea.
Codes of populations see Fig. 1.

: Allele frequencies of each population

Locus _ Allele ;

; ' . MIY FU KO MIH MA UT AK WA

Pt-2

n* 50 50 50 50 50 50 44 32 50
0.56 0.030 0.020 O 0 0.010 0.011 O 0.010
0.58 0.970 0.980 '1.00 1.00 0.990 1.00 0.989 1.00 0.990

Pt-3 .

n 48 49 44 47 48 50 44 33 48
0.68 _0.844 0.959 0.818 0.691 0.365 0.570 0.625 0.515 0.438
0.72 0.156 0.041 0.182 0.309 .0.635 0.430 0.375 0.485 0.562

Cat .

n 50 50 50 50 50 50 44 33 -50
0.45 0 0 0 0 0 0 0 0 0.060
0.49 1.00 1.00 1.00 0.990 0.970 1.00 1.00 0.985 0.940
0.58 0 0 0 0.010 0.030 0 0.015 0

G-6-pd .

n 49 40 . 50 50 50 39 30 47
0.21 0.214 0.350 . 0.340 0.450 — 0.400 0.359 0.300 0.532
0.24 0.684 0.587- 0.600 0.540 — 0.410 0.641 0.600 0.415
0.27 0.102 0.063 0.060 0.010 — 0.190 0 0.100 0.053

Lap

n 50 50 49 50 50 50 40 29 47
0.50 0 0 0 0 0 0 0.062 O 0.191
0.52 0 0 0 0 0 0 0.075 O 0.064
0.54 0 0 0 0 0 0 0.450 O 0.287
0.56 0 0 0 0 0 0 0.212 0 0.213
0.58 0 0 0 0 0 0 0.088 0 0.085
0.60 0.020 0.050 0.123 0.040 O 0.010 . 0.075 O 0.053
0.62 0.090 0.230 0.163 0.200 0.120 0.110 0.025 0.138 0.011
0.64 0.790 0.720 0.602 0.690 0.880 0.810 0.013 0.793 0.096
0.67 0.100 O 0.112 0.070 O 0.070 0 =~ 0.065 0

Me

n 50 50 50 50 50 50 44 33 50
0.19 0 0.370 O 0 0 0 0 0 0
0.30 1.00 0.630 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Mdh :

n 50 27 26 44 26 50 52 22 35
0.21 0 0 0.019 © 0 0 0 0 0
0.24 0 0 0.096 0.011 O 0.010 O 0 0
0.29 0.040 O 0 0.045 0 0.020 0.019 0.068 0.129
0.47 0.960 1.00 0.885 0.943 1.00 0.970 0.981

# Letter n represents the number of individuals examined.

0.932 0.871
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Fig. 2. Schematic presentation of relative mobility of allozymes and typical genotypes
observed in Chrysolina aurichalcea populations.
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uencies of Pt-3%-98 allele in Chrysolina aurichalcea.

C HEGRE LT oEENE L, ABERE S E- (R P CRMoBSEERS). o
ﬁ%ﬁﬁﬁﬂmm;ofm%ﬂcght%omam.%hk%%ﬁﬁ@ﬁ#fﬁﬁwﬂﬁbhéﬁ
£, Tieb bLBREFRBOMREAEIC L o TERIHC Rt o TW e LR E - TE ¥R 2R
t%@k@#,%%ﬁ?%t&ﬁ?%k#ot.CC?C@%%%EE%K%?k&.%W#&%
HIFADERBEREL Pt-3% O FEDBIRY Fig. 3 WR{. ZoMMIIERNTERYRL, A3
AIBIT % (r=0.77, P<0.01). SIEEAI 1T 5 HEIREIRES Y b2t D TR TV B, *
DEREERBED & = A 5hTlxfels,

Cat:
7.

FHBBAGHEEHLRTARB L, 3 2OMIRETF, Cat™-, Cat®*®, Caf-® piHcx
~T e RAEOEMKII2AD Y FERL, BEGOEETHSLEBLIES.
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ZIIREEREEE S, BhT 5B ETFIE Cat*® Th oo, Catd®® DPE 0.010 7B 0.030
LIEL, BRE, BN, W, 0, 3R EAOEGRIEE Uitk o f. Cat™® 1IHERNE
I LOFEERT, TOBER 0.060 TH - 7.

G-6-pd: 3 DOORIMET, G-6-pd>?, G-6-pd®*, G-6-pd*¥ HRHETE L. ~T = BatkoME
fhix 2 Aoy FERL, BEHEORERTH S & Bbhs. G-6-pd™? fEE 0.010 5 0.102
LIEL, FEyERENCEEE LS ote. {0 2 2ORILRET I E OHIRE R T b hERY 7L
RETHEE LK.

Lap: 4 DOBREFENFEET S EEbhSH, BECHNCELBRETELD - L 3HELIBH
THERGTHS. RILEEFOIESEL, 9 2, Tib® Lap®®, Lap®®, Lap®®, Lap™®,
Lapo8, Lap®®, Lap®®, Lap®®, Lap®® % B&CTE L. ~7 v EAEOEFL2ARD AV FER

. L, BitkomERThs L Bbhs. Rkl LT, Stock & AMMaN (1980) 1, 271 A ¥ D
—4& Dendroctonus ponderosae CEHBERN~T v BEAEORBTLARD AV YERRTZ LMD, B
BETHLZ EFFRLTWS,

%y ELHENOEGRTIEADEETFORAS L, MOMRBEERICIIEFE Uiy Il faT,
LapO.BO, Lapo.ﬁz' Lap0.54, Lapﬂ.ﬁs, Lapa.bs ﬁ;ﬁ& LT\:-

Me: 2 DOHMIEET, Medt® & M™% 27 Lic. Table 1 X b BIBavs & 51c, AIBRE
BEARTORE bR, COEGHRETTHUL R L. ~7 r BEEEOBEMX 3 KDY FRR
L, 2 BkoBEETHS L Bh5. JacossoN & Hsiao (1983) 1%, = ®» 7 F-~ &> Leptinotarsa

decemlineata CHBEN~T n ZEAGEORBTC2EDAAv FERTI END, BRETHD EHRE
LTw5.

Mdh: 4 SORIIEETF, Mdho-#t, Mdh®?¢, Mdh®®?®, Mdh®-¢ 2B TE . ~7 R EAHED
B 3 A0y FERL 2 BEOBRTH S EBbI 5. JacossoN & Hsiao (1983) 1%, =w» 7
Kb oT, REENRA~T e BAEORIET 3 ADAY FERTI LD, 2BETHIEREL
T3, ZHBEGEEL b, BhLTWARIEETE MdhY TH o7, Mdh™* ZEREEER
COREEL GRE 0.019), Mdh* 38R, &M, MAROMAGEHCHFELL (HE 0010 26

0.096). ¥ 7=, Mdho-® i3, =IF, B, LHEOEGIHLE  hRAEERCEE L GRE 0.019 »
5 0.129).

E£HIRBE GRS MWREFEOLIA L SWIEBRTEDO~T v A HRE X UFHIBEER O
T~ v Ak y Table 2 1R, ZHIREGTEROSEAHRETEOEE OFHER 0.439
TH b, FE~T nESEROEHER 0.139 THote. Nevo (1978) X r L, finkHToz
hHofEt, SERRETEOEIEA, 0.147 (ARLEOTHE) 7 b 0431 (Y2 v P2 v =DF
BE) Th D, FH~T v EAEES, 0036 (BIIE) 75 0.140 (¥ 2 v ¥ 2 v3=) THB LS.

Y LietteT, FEFALCOSHERETFEDEAE LT~ n BEAERN, MoLPETCoME
L Z s, LA LAERKE X ) ZOECEVAR BRSO T, BEECOWIDT ~ &%
% L3%C Table 3 R Lic. Ehvb, X4 VORREGHOLHIRIETEDOSE L FH~
F e EAEEN, BHBEROEOFHERE T &bk b,

EFHIRESEOARETECEEShic~7 n BAERY Table 4 ©RT. * REOKR, £
B, ®H, BROEGHD G-6-pd T~T e BEREN =T 4 « 74 VA7 OFEEREH DR
Ihaf kv A EBRS L, BAE, 515, 8f, &, #ROBEER D Lap T~7 e BEGHENE
Bihirhot., CORERE LT, FRZE, #8, oY I+ 4 X, Wahlund R,
HRFIR, B8, silent allele DFLE, HMERBLOLRDH, ZhbD5BERKIBZONHLAT

NI | -El ectronic Library Service



The Entonol ogi cal Society of Japan

444 TR — « Bl
Table 2. Proportion of polymorphic loci (P) and expected average heterozygosity at
7 polymorphic loci in 9 populations of C. anrichalcea. Numbers in right-hand
column represent average heterozygosity per population, and those in
bottom row represent average heterozygosity per locus.
Codes of populations see Fig. 1.
Expected frequencies

Pop. P -

Pt-2 Pt-3 Cat G-6-pd Lap Me Mdh Ave.
YA 0.455 0.058 0.263 0.000 0.476 0.357 0.000 0.077 0.112
MIY 0.455 0.03% 0.079 0.000 0.529 0.426 0.466 0.000 0.140
FU 0.364 0.000 0.298 0.000 0.521 0.583 0.000 0.207 0.146
KO 0.455 0.000 0.427 0.020 0.506 0.477 0.000 0.109 0.140
MIH 0.400 0.020 0.464 0.058 — 0.211 0.000 0.000 0.075
MA 0.364 0.000 0.490 0.000 0.636 0.327 0.000 0.059 0.137
UT 0.455 0.022 0.469 0.000 0.460 0.729 0.000 0.037 0.156
AX 0.455 0.000 0.500 0.030 0.540 0.347 0.000 0.127 0.140
WA 0.545 0.020 0.492 0.113 0.542 0.812 0.000 0.225 0.200
Ave. 0.439 0.018 0.387 0.025 0.526 0.474 0.052 0.093 0.139

Table 3. Levels of genetic variation observed in natural populations of
’ coleopterous species. :
Species P H Reference

Agonum decorum
Dendyoctonus jeffreyi
Dendroctonus jeffreyi
Dendroctonus ponderosae

Dendroctonus ponderosae
Dendroctonus ponderosae
Dendroctonus pseudotsuga
Dendroctonus terebrans
Diabrotica barberi

Ips calligraphus
Leptinotarsa decemlineata

Leptinotarsa haldemani
Otiorrhynchus scaber
Strophosomus capitatus

Average
Chrysolina aurichalcea

0.498 (0.333-0.647)* 0.203 (0.134-0.266)*
0.388 (0.294-0.353)* 0.135 (0.107-0.153)*
0.333 ( ) 0.138( — )

0.300 (0.267-0.333)* 0.117 (0.104-0.114)*

0.331 (0.294-0.353)* 0.143 (0.135-0.167)*
0.307 (0.235-0.333)* 0.120 (0.103-0.142)
0.393 (0.357-0.429)* 0.288 (0.267-0.309)*
0.351 (0.250-0.429)* .0.123 (0.115-0.131)
0.487 (0.300-0.600) 0.081 (0.053-0.123)

~ 0.750 (0.571-0.857) 0.114 (0.039-0.150) -

0.515 (0.445-0.636) 0.206 (0.092-0.235)

0.364( — ) 0.164( — )
0.830 0.309
0.440 0.170
0.449 0.165

0.439 (0.364-0.545) 0.139 (0.075-0.200)

LIEBHERR, 1983

Higsy and Stock, 1982

STOCK et al., 1984

Stock and AMMAN,
1980

Hicey and Stock, 1982

Stock et al., 1984

STOCK et al., 1979

ANDERSON et al., 1983

MCcDONALD et al.,
1985

“ANDERSON er al., 1983

JacossoN and Hsiao,
1983

Jacomson and Hsiao,
1983

SUOMALAINEN and
SAURA, 1983

SUOMALAINEN and
SAURA, 1983

Present study

P represents proportion of polymorphic loci.
Values in parentheses represent range of P and H, respectively.

from data by the present authors.

H represents average heterozygosity.
* Values were calculated

NI | -El ectronic Library Service



The Entonol ogi cal Society of Japan

FSEXANLVOT v FAL LER

445

Table 4. Observed average heterozygosity at 7 polymorphic loci in 9
populations of C. aurichalcea. Codes of populations see Fig. 1.

Obsetrved frequencies

Pop.

Pt-2 Pt-3 Cat G-6-pd Lap Me Mdh  Ave.
YA 0.060 0.188 0.000 0.347 0.220* 0.000 0.080 0.081
MIY 0.040 0.082 0.000 0.675 0.040%* 0.460 0.000 0.118
FU 0.000 0.273 0.000 0.540 0.388* 0.000 0.231 0.130
KO 0.000 0.362 0.020 0.680 0.300* 0.000 0.144 0.134
MIH 0.020 0.563 0.060 — 0.240 0.000 0.000 0.088
MA 0.000 0.500 ©0.000 0.720 0.220 0.000 0.060 0.136
uT 0.023 0.523 0.000 0.667* 0.475 0.000 0.038 0.157
AK 0.000 0.545 0.030 0.800%* 0.310 0.000 0.136 0.166
WA 0.020 0.500 0.120 0.787** 0.404** 0.000 0.257 0.190
Ave. 0.018 0.393 0.026 0.652 0.289 0.051 0.102 0.134

*  Statistical significance at 0.05 probability level for fit of heterozygosity to HARDY-WEIN-

BERG expectation.

** That at 0.01 probability level.

Table 5. Genetic diversity among 9 populations of C. aurichalcea.

Locus Hr Hs Dsrt Gst
Pt-2 0.018 0.018 0.000 0.000
Pt-3 0.456 0.387 0.069 0.151
Cat 0.026 0.025 0.001 0.038
G-6-pd 0.548 -0.526 0.022 0.040 .
Lap 0.603 0.474 0.129 0.214
Me 0.082 0.052 0.030 0.366
Mdh 0.094 0.093 0.001 0.011
Ave. 0.166 0.139 0.027 0.163

Hr: Total gene diversity.
among populations. Hr=Hs+DsT.

Ht=(HTt—Hs)/HT.

Hs: Gene diversity within populations.

Dst

: Gene diversity

Gst: Differentiation among populations. Gst=DsTt/

Table 6. Estimates of NEr's genetic distance for 9 populations of

C. aurichalcea.

Codes of populations see Fig. 1.

YA MIY FU KO MIH MA UT AK WA
YA — 0.020 0.009 0.014 0.030 0.017 0.058 0.018 0.070
MIY —  0.021 0.025 . 0.058 0.03¢ 0.073 0.040 0.089
FU — 0.008 0.033 0.017 0.044 0.019 0.052
KO —  0.018 0.009 0.047 0.011 0.045
MIH - 0.008 0.070 0.008 0.053
MA o — 0.059 0.008 0.048
UT Ave.=0.035 — 0.057 0.017
AK — 0.050
WA —
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Fig. 4. Genetic relationships among 9 populations of Chrysolina aurichalcea made by
MoUuUNTFORD’s method, using NEI's genetic distance.
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