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Geographic distribution of the two types of chromosome number and frequency of two colour forms in
Chyysolina anvichalcea complex in Nagano Prefecture, central Honshu, Japan, with special reference to

natural environment

Shizuo FUJIYAMA, Akinori SASAWAKI and Mitsugu NAGAO
Department of Biology, Fac. Sci., Shinshu Univ., Matsumoto, 390 Japan

Abstract : The chromosome numbers and the frequency of cupreous-form in two colour forms (cyaneus-form
and cupreous-form) in Chrysolina aurichalcea complex (Coleoptera: Chrysomelidae) were examined quantita-
tively for 73 populations from Nagano Prefecture, central Honshu, Japan.

The two different chromosome numbers were detected for these populations. The ones with 2n(¢")=31
chromosomes were distributed widely at lower altitudes than 700m . (Table 1 and Fig.1). The others with"
2n(3") =41 were distributed at higher altitudes than 1100m and they occupied all of five mountain areas
examined (Table 1 and Fig.1). The former has a low frequency of the cupreous-form (usually lower than 25%)
while the latter, a high frequency (usually higher than 50%) (Fig.2). The populations with 31 chromosomes and
those with 41 chromosomes were usually distributed allopatrically. However, when both populations inhab-
ited near the boundary, the sympatry was seen in a few cases(Fig.1). What caused such a distribution is
discussed in connection with the topographical, geological, and vegetational view points.

The former populations inhabit under open habitats such as the surroundings of cultivated fields, villages, and
recreation facilities while the latter ones, under conserved nature such as in natural forests and copsewoods.
The displacement of distribution from the latter type to the former type were discussed in relation to the
increase of artificial effects. Consequently, it was suggested that the distribution of the latter type can be used
as an indicater animal of a good natural environment.

Key words : Chrysolina aurichalcea complex, chromosomal variation, colour dimorphism, geographic distribu-
tion, altitudes and environment
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Table 1 Number of individuals collected, the phenotypic freq’dencies (%) of cupreous-form and the chromo-
some numbers in Chrysolina aurichalcea complex in Nagano Prefecture, central Honshu, Japan.
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Code number, Year Number ¥o. Pheno. fre. Chromosome
locality month Altitude cupreous- cupreous- no.
collected collected collected form form % (2ne)
l,Sakaemura "8§8. Sept, 250m 66 0 0 3t
2, liyama .
Ootaki "88, Sept. 320m 134 0 ) 31
3, liyanm ‘
Kamisakai '88, Sept, 480m 16 0 0 31
4,livama
Mizusawa '88.5ept. 300m £4 0 0 31




§,Nekano

8, Nagano

11, Kitaotari

14, 0omachi
15,5uzuran
'IG.Bandukoro
17, Sawando
| 18, Nakabira

13, Inakoki

21,8hinmura

22, Hodakacho
Tanaka

23, Matsumoto
Fautago
24, Matsumoto
Hirase

95, Akashina

26, Toyoshina
Noda

27, Matsumoto
Miyabuchi

28,Mat$umoto
Shindenn

29, 8higamura

I EXLUEEORBMHRE

5,Shigakougen '88.Aug, 1250m
6, Kusatsuonsen' 88, 8ept. 1350n

7,Jizoutouge '87.Aug. [500m
"§8.8ept. 360m

Odagiridamu '88.8ept. 450m

10, Yasakanura '88.8%ept, 480m

"89, Nov. 380m

12, Minamiotari’ 89 Nov, 510m
13, Hakubamura "73 Qct. 700m

'89 Nov. 730m

'87 Sept, 1500m
"86 Sept, 1300m
"90 Sept. 1100m
"86 Sept., 1100m
"86 Sept. B20nm

20, Shinshimashima’'86 Oct.800m

87 Qct, 620m

"84 Qct. 570m

'87 Nov. 610m
"87 Nov. 570m

"87 Nov. 560m
"88 Nov. 560m

"87 Nov. 630m

"81 Nov, 650m

21
26
21
165

61
50
22
22
60
25
88
20
22
26
25
28
.62

43

22

217

35

21

47

38

12

14

16
]

58

11

87,
53.

76.

3.3
10. 0
4.5
0.0
8.3
1.0
65, ¢
55,0
31,8
30. 8
56, 0

32.1

14.8

4.3

10,5

1
8

2

41
i1

41
31

31
31
3t

31

31
il
41

31041

41
31, 41
3

31

31

31

31
3t
3l

31
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Nekayashiki’' 84

30, Matsumoto
Arupusukouen’ 90 Qct.

31, Hatsumoto

Hirata "87
32, Matsumoto
Asahi "33

33, Matsumoto

Nemiyanagi '87

34, Matsumoto

Gakenoyu "7

35. Matsumoto

Izumi "81

36;Matsumoto

Susukigawa '87

37, Matsumoto

Misuzuko "8

| 38, Matsumoto

Ushidate '8

39.Matsumoto

Hachibuse ~ '87

40, Kakeyubyouin

41.Mat§umoto
Hakamagoshi '87 Sept. 1700n

43, 00gahana

Oct.

Nov,

Oct,

Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

Sept,

B B R b

750m

T00m

600m

610m

600m

800m

T00m

580m

1000m

950m

1700m

"87 Oct,1100m

"90 Sept.

2000m

43, Tobiratouge '86 Sept. 1600n

44, Wadatouge

"87 Sept.

1500m

45, Hofukujitouge’ 84 Sept, 1100

46, Daimyoujin-
dake "87 Oct,

47, Toriya

48, Takenovu

49, Kamivada _ '817

"§7Nov,

"87 Oct,

Nov,

50,Kirigamine '87.8ept.
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1000m
600m
1030m
800m

1500m

46
54
36
88
23
24
55
128
93
66

102
32

41
112
42
53
17
28
16
22
113

22

39

11

57

10

14

21

31
88
31
35

11

15

14

14

13,0

12,1
13.9
1.1
43
1,9
5,5
7.0
51,3
5. 4

12,5

65,6

75,86
15.9

73.8

66.0

64.7

§3.6
2.6
63,6
9.3

63.6

41

31

31

31

31

31

3

4l

31

41

i1

i1
i1
i1
41

41
31, 41
31,41

31

41
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51,Besshoonsen "87.Nov. 600m
52, Kakeyu "87 Nov. T50m
53,5himevada '87 Qct. T00m

54, Takeshimura '87 Nov. 6§00m
55, Nagakubo "87 Nov. 600m

56, Toubumachi
Nakayashiki "83 Nov. 650m

57, Tateshinacho' 87Nov. 700m

58, Uminokuchi-1 '88 Sept.1500m

59,Uminokuchi-2'88 Sept. 1100m
60, Riyosato '86.Sept. 1300m
61,0gura 86 Sept. 600m
62, Tatsuno "88 Oct, T00m
63, Kokurogawa '83.0ct. | T40m

64, Mivatabokujyo' 86,Sept, 1600m
65, Nakagoshi '86.8ept, 620m

66, Komagatake '86 Sept. 800m

67, Komagane "87 Dct. 600m
68, Iijimacho '87 Oct. 600m
69, Iida '90 Oct, 450m

TO,Hirugamionsen "90.0ct. 600m
TI,Nakdtugawa '86 Oct. 400m
T2, Kanisaka "88. 0ct. §00m

T3, Mikunitouge '90 Sept. 1800n

58
121

36
15

114

28
23
18
22
30

2T

24

13
28
26
28
36
28

76
32
29
26

2 3.4 31
7 5.8 31
23 63,9 31
6 8.0 31
7 6.1 31
0 0 -
2 8.1 31
i 61,1 41
13 59, 1 11
13 33,3 41
2 7, 4 31
3 12,5 31
39 54,2 -
32 T4, 4 41
8 28, § 31
14 53,8 41
B 28, 6 31
B 22,2 31
3 19,17 31
11 14,5 31
4 12,5 31
13 59, 1 41
8 30,1 11

HREEE

RESNLETBHRAORS, HABS, EE. BHE
DR, BYSHOMELHORRREAE. RURE
g Tablel R L 7z, HEHERS & BOICHT
bUTH, REBRLEOENERL 20 Iz—E0

BB OV TR ERARENAL DS, L L, 2L
DB T Y SROERIEH % D IZ->2 ) LTWBEDT,
BBLZOBARRELZ LIITRTHS S HKL.
UTHR2ED S,

Table 1 £ 0. 3 ¥ 4 ABIREBRATH,
St (No 1) ORERE250m » 5%, BOF 4+ B (Nod2)

25




B B M b

DIERF2000m F T, 1750m LI ED K & LiEmE=0fTc
GHEL TR a5, £ LT, 1100m L EDE
WIS TSR ORBIEE T XT0%LE (&
BFREETRLLE) L&, o, REMEHEREIS
WrkBLTORI L0 H7 5, ZORBICHKLTS
MR TR, REEMIE (Nol7) 2K&E, HEEOEED
B WERE IR B D L TN A L2 Tz,

—%. 700m i OEF O TIRE S L1218
KBTI, BT Tk~ 3 — S Btk % 1 & . 46
ERORBABEH25% LT (BB THRE TH%LLT)
RV, eBRMEEIZ DL W 5 Tz, DM
T HI I R ATL N EBERRE D2 X% L EOE MEZ
RUZZEERENT. AL (Nob5). B4R (Na67) DL o
Thotz, 7272, 2o THLEFBBEEIING KRBT
PRI EEL BT o2, FRBREEREL Do T,

700m #* 5 1100m PHEE DB TiE Table 1I1RL 72
LI RBEENEL L RO A A LI, #E
BOEBRIEEICOWTL4.0%» 572.2% % THEAL
THRE A BOBREESA LN, ZOETY, Rt
(R W ENZ SR OEE B WA A L iz,
Wic. ko RT 5 ZRHORBESAIZOWT
e 5720, MBHEC"HOSHmERLZLNE
Fig.l IoiR$. 2O & Y REABNR UEEREEL L
NFIE#T 2 B TERNIC RS A ERFDH 5,
— ., RERENRL ZUELIEZ—IOFN M
(Nol7, 19, 47, 48703um) hp~C, WEII BRI
SALTRBZ LD B,

o ¥\ O FEHERIC 2 e B4R E 2 (51) =31
DUEEED A 51, FAEELART5TH 205, BRD
TERVEEEICITITEREAIC A L T 2RSS IEE
2B,

—%. BEEEN% VAT Table]l # R 3 & AEMA
B L LT, AL L267TER? ) B23EF T,
B nWENNERIcRBE VST Ev, L L.

NS NEEEIIIEXDS L IR L Ty
20T, EBMEHE L TITREHEENDT WL,

AP TNTHD ) REAFENEZ-EIZIEANG6
DDWFREN I B, BELZ5DDIURTREREATE
D, KAEOKRELUREZHRALETHOIURICHAHL
TWATEEHELEHOHTEY, & 52, Fujiyama®®
HELXLHETEETZE, ZORBINLDLRD
IWEBIC 5 S L Ty 2 AR v, 29 R3 &
BARICHELELS G/ LTWS E9ICRL B, Ll
ZH R B5INRICHMT HEEEIL. T OMAFEE
g, Mz EKick-TRTLATED. BEW

26

I3 AREEE AT T 5 TW B TR E b TRV .
Tz ElE. BrOUWRHTHEZ » T 5] EED
iy, ZOHDPNTEAERITTWZ EEZEZ SbY
3E, B L 2 BEEOFERIZE IS > TWaT
BelEridh b, ZDHIZDOWTIE, BTEARICEN S,
L 7 % DHLE D BEERB Rz o\ T
121 DADRDZd 7 o T s 7255, Nol7, Nol9, Nod7.
Nod8) 4 B Tix, 2 ONEEFEOEEKEIREL T
Wiz, ZORETIR. 1~7 F— NP FEEGHICE
DT 28, —D2N/5y F# % TREEN TRFTAYC
ERBL TR LIZBELS T, 220, ZOREOHHER
THIWT—ICEFFICER L TWwiz & EZ TRWTH
59 . TN 6 DML, Fig.l 7 52n(d) =310EEEE
DHFFE & 2n () =41 DBEREEDHF RO B FIC b
oo TwaEEZ NS, ZOHEIIINE TOFER
Ry —HL T3,
FRCITEHENLZ L, NdTOHE R EE,
BRENEWHBHNOERE (Nol7, 19) PEOEMIRD
BAETHBEZETHE, ZNLDOFEY DM TIZ. 2n
(N =ALDHDBREENT VB Z D5, T D2n
() =31DEEEEH Z DHIBICRALER L2, B
RTESHFIThiLL & E IR MEr LETEYS
AEL THLAZNZD, DT NrOTREEDS S
W, $FiC, Nod8OERMEERII D 7% ) Bkt ARSI Y

- HEPNTTELD I NTHB, HAETH L TOM

B REEENZHEFERLTEN., INLDT
FEME® B ( BT TV 6, F /2, Ned7OMR I3 ERIT
Evaps, EERTOMICH BHERKIC L - 2B TH
272, ZORBIZEERT T, £Zi2id2n(d) =310
ERAER L CTwviie, 22 Tit, MEOAEL & FHE
B LItRESNZ2ERENE R LIZFEICERICEH
BLTWB LS CBbNz, INLDERY, Rk
BOSAEISAHLTWE I LIEREENR VI
FPRLTWBREWIRDEZ FXRHL TV A,

B REE & A ORRIZ D v T EBRE - FIE.
MAEGEREMED T L7 20 N30) 253 FHE
W—HTHb, RERERLEHTEZ D E, FULE
DFERTEBbNI, BRFEBROBR & Z 5 1 33pEM48
NDEVEIZ s THESHLNTW RS, BAEIZME. B8t
WEED» S U >THE) . TRTUREBAENL L E O
EFicl--THRYBIN TS, BIBD L 5 i dulEf
FhOLEEKBOBEEEIIIFN £ v, Lizds
T, ZOHBAOL 5 ICEEOK BROEH 4 B
PEEHE L THERBEINTWS &, FZicERT5MH
HEZ20 (D) =310 BEAREEICER SN, EBRTLIZ L



IEXN L CTEEOYRAEE

-

\
/
{

\

s

/ f’_ ¢

b

600M 1000M N
J

5 1400M

i /

Pacific ocean

h‘
v

¢
A7) L.‘_

AT
-

O:2n(d =3

@: 2n(d=41

(: both types
Ea;hotexanﬁned-

Lo
I

Fig.1 Chromosome numbers of 73 populations in
C.aurichalcea complex in Nagano Prefecture,
central Honshu, Japan. Chromosome num-
bers were examined from five to ten eggs.
The numbers, and the numbers with M show
the c_ode number in Table 1, and the altitude,

respectivley.
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Fig.2 Phenotypic frequencies of the cuprecus-from

of 73 populations in C.aurichalcea complex in
Nagano Prefecture, central Honshu, Japan.
The frequencies are devided into seven class-
ses by considering the estimated gene fre-
quency. The code number and number of
individuals examined refer to Table 1.
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