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A chromosome study in five species of Lucanidae
(Insecta: Coleoptera)

By Azuma Abe, Kohji Kudoh, Itaru Kondoh, and Kazuo Saitoh

Department of Biology, Hirosaki University, Hirosaki

79 H % v F (Lucanidae), #ic s 74 4 @ft (Lucaninae) DEHRI, FAVHE
HLATED, pOSEENME SHELLBINTV I bbb 5T Qe iiaZigm
TREBEACDIT, ChETIRAARTIE 2%y 7 744 Prosopocoilus inclinatus Mot~
schulsky OREAENIEN LA T ICEE 0 (B E 1956, Smith 1953, 1960, FIRH - 1L
4 1937). % 7- Virkki 13 Dorcus parallelopipedus L. OYefafhzi# LT\ 545 (Smith
1960 i X3, 77HZLVIECPATI2E A OMBZNHNRIIAERZT THAEE bR
FSAYZRINAR

COHE T, FTERHNMREED 2DFRE O 2REEMRICL2 77 7 2HR 48
5 FBIC OV T DR AR AT R R~ 5.

#®H & F E

BHENTHREINRBOEE L 2. Allen PF.A-3 BTEER, /87 74 Vik
DT 100 OEfEY A £2D2< b, Heidenhain Ofi~= b+ ) v ThA, BRA/EK
3,200 5 CHEEL .. COMRFETIIPIGERDEE & REARBOFEICE NEENEDY,
B I RIF PR DWW TOAITIEY, BEETOBEMIEE K« DRICDOWTED
LTHb. BEEDRY Y Fickd Abbe OEEBEZH V. NEORBRERICIZEES bR
KRG AERL, TLBEELhBERCOGLET BRSSO EAIE, 2hE
ZOBOBEOEM E LTl L. 8, BEOSTRBEEREEZH ohic L LTl
INBERETHBEBDLNADT, COBETRIBEOHKEOSTIZILEZS. T/,
JaF) IR 2 TRINC BFRS — ) YERIZBER OB L OB LEAE DL 2T HEW
BRI DR, 3B, ZEEHR (1963) ik, HRafRonAEROX 4 Smith (1953)
ICPEDTe.

1) FHREOCBRKETIHE GATAEIYLEEHESR) 16,
2) FHHE : AFNETETLENIEERER.

3 EARITAR X FRRK.
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B 2 # =2

1) ¥~ 9H 4 Lucanus maculifemoratus Motschulsky Ok @ FEERSEEETE
JNEE (17-VI-1965) o 1 BROEE KR L e, BEHROBIFLSEBEZRA S0 Dieds,
BREABOPHRITEE T/, 20 7 ORI TE | HRPIORERER LIS, Bk
it n=13Th2% (F1HD. MEATHRELEOAOIGRBEFMICENS L A/NOGRE
REOBRZ—gn@Alsn s (B2, chREREERLTE O >TREVHFIT X BEfk
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Figs. 1-3. Lucanus maculifemoratus. 1. Metaphase-I, n=13. 2.
First division, side view. 3. Metaphase-II, n=13.
X : X-chromosome. Y : Y-chromosome.

Figs. 4-8. Prosopocoilus inclinatus. 4. Spermatogonial meta-
phase, 2n=19. 5. Metaphase-], n=10. 6. Meta-
anaphase-l, side view. 7. Metaphase-II, n=10. 8.
The same, n=9.

Figs. 9-12. Nipponodorcus rubrofemoratus. 9. Spermatogonial
metaphase, 2n=10. 10. Metaphase-I, n=5. 11. The
same, side view, n=5. 12. Metaphase-II, n=5. V.
Metacentric chromosome.

Bottom bar: 104,
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GELROX), MNEWHFR Y gk (B2H0 Y) LEbhsd. FE2H0 XY doxé
WEEIE Xy, BICEY T2 L EDN S, H2 4HOTELRERIT 32 Offifa TR L7228, 4
EEBIIAN S n=13 Tho7c (FEIRD. £ 1HZEE TR S h 2 KNEEKDIIH
XY 3T X & Y Emmicantud, 82BN TRERAREN n=13=12 A+X,
ALY L2208, SE2APHTX &Y 2842 LREBEREDSHLLODT,
X—75 2, Y= 7 AQPABEXA L TORTCERELEL .

2) /aF)yvH 4k Prosopocoilus inclinatus Motschulsky DYk : JLEFTTEA
(10-VII-1965, 1 @) LU #MIATEE (28-VII-1966, 1 & ; 10-VIII-1966, 1 @) O 3FHD
BRER U BREROPRLAEARLAEKRTER 257 DMla THE sz, Yokl
it 2n=19 TH % (F4ED. HOTHLEEREZ—DTHEEEAONE. F4KITRLE
BRI DWTAHZBOTIE, D 2n eEABIIERRO3 r& VAERBLET Moy aik 16
FEORDEND. B ARPHOREKD LERICE T 2275 ORI TEE L,
eI n=10 TH 5 GBS, h~BHOMEE Tk 1 BT 3 e fn—o0
WO, ChHREEAXEEEREZELILNS GE6RD X). 82 43tiRogu s
ERAEBCECTARE 16 7 OFIETHRE LY, chod5 5104713 n=10 (575D,
6 rid n=9 (F8) THol. FIFIIHLER (X EEK) 255, BERETMVE
EZohb.

SABITI B A FEE (28-VII-1966) D 1B TR DB L DB LERIC I 2EETY, &1
AT n=10 OREAENFD O, WEBRTRET T3 aEN—2ED ohiz (B 19,
200D, FHH2ARTIIGLEMAEE 10 & 9 O 2 BRI Shic (8821, 223).

3) THTY I T/ % Nipponodorcus rubrofemoratus Vollenhoven D¥ufffk : FHER
+Z38 (13-VIII-1965, 1 38) & X0 JLEMRMETEE (11-VIII-1966, 1 &) D2 FED BHE %
BL, BEMRE S IOCEEHEO hRaREmERTICEE T . BEMEOhE
Qe RIT AR 28 7 OMIBETEE LIS, REAME 2n=10 TH 3 BIKD. oM
REND LD 20 GBI, D8 r KOMHEICKEI TR 2—HOATD V B aik
pEFEh GEIROV), BE L 28 5 OBFEMIETC O— i3 EICHB shic. Hje
WE27rE8FhTOBLEZO0 50, FBINOHIKTIREERD 1 708 X ik, SR
DIrnB Y REEPEHEEINS. B14RPHORERT 17 X ORI THRL 7203,
BAREIE n=5 TH% (FIORD. F1HIKE n=35 OREERBED D3 EEEERT
B8, KNREEEDOHP—DBD oM DG, CHIIHEEENT, I¥< 2702 AS
VWEDS X BER (FHEO XD, &k YRk EURDY) ©b55. KE
b Xy: BoaLBbhs. FIOKNOn REAFTOR/NORERITS ( XY HTH
55, BLARTYOREMIIEF 15 7 ORIE TEHE Lichih dREMAEi n=5 T&
5 GR1I2ED. EAROBEMERIVEZIDNIBVT ATV I IA 2 THE2 BRI G
2EETHOT, Ra X R Y FEAZEULEDLRS. F2AHHTOIARED V 36
HWEHEh 20 BLR2RO V), XEYEZKET 3 EREREEAELSHLOODT,
W77 2%2RLTRRT 3 &2z, FREOBIRY 75 ZATROIEEDRA.
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Figs. 13-15. Macrodorcas rectus. 13. Spermatogonial metaphase,
2n=18. 14. Metaphase-I, n=9. '15. Metaphase-II, n
=9,

Figs. 16-18. Macrodorcas binervis. 16, Spermatogonial metaphase,
2n=18. 17. Metaphase-I, n=9. 18. Metaphase-II, n—
9

Bottom bar: 10 2.

4) 2/ 7744 Macrodorcas rectus Motschulsky DZutaik @ JLERRHIBETEEC10-VIII-
1966) o 1 HOEELHL, BE, BEERohELrakzticEgcal. BEERD
thiRge R 127 OIS TEIZ L ic SR EA K3 2n=18 TH 23 (FE13ED.H>T24 D
BREENEENS EEZONS. RENSHPREE BRICRLL. £1485I0%
2HRO AR Efki ke R8I0 1850 WIET BE IR, Mhd kit
n=9TH B 14, I5FD. 1 HHOEEE CHRAEREMIITE 2 X5 TBITES S /7
DO, RBEMRO 2 roiviakss X ks YREEKRTHE DT, 8148 THEC
Lo BLERBARCE X—27 2L Y2728 T&3. Ll B140TEX,
Y REEEHERL TR0, B2 0B THREAEZEEIT A C L BER EAE S
PLOOT, E2HETHERY 7 ARRAMLTRR T4 &l LEhor.

5) RV 2 UH & Macrodorcas binervis Motschulsky ®¥uafk : JLEMR IR (16-VII-
1966, 1 @) 4 KLU EEEREEETE )IE (10-VIII-1966, 1 &) D2 GHOEE 2% L, o
2n BRUnPERTAERTRICEE TS, BEMREOTHLERIATT FomiaT
BREINTPZEAEE 2n=18TH 5 (F 16D, piERE, Ba2sr (XBLUYL
BH) ZEULEAOND. BIONRRENT DR THS. BlANBIUVE2LED
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Figs. 19-22. Prosopocoilus inclinatus. All are from the acetic dahlia l
squash-materials. 19, 20. Metaphase-I, side view. n=10 ?

in each. 21. Metaphase-II, n=10. 22, The same, n=09. |

X : X-chromosome, 3
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|
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Bottom bar: 10 2.

P EAIE R L 1277, 9 X ORI TEE L g diidtic n=9 ThB (E17, 18
D). #1580oEEE CHREAGERETE ML DL, B2ERBER TOBLEED
BRSO LVOT, #2871k X—, Y—735 20REFsbirok.

Z 2

FIAMRD S BORERBICONTEERT S, MROED I Y=< 2 U4 4% Lucanus ma-
culifemoratus TIIREERROTPREAEZR T3 CEL P2/, L LSRR ico
WTOBEPSHE LTI OB 2n Yeakliiz 26 CBbhE. / ax ) 2 UH & Proso-
pocoilus inclinatus |3 ¥ TICHIRZMICHERONAAT CRYE—D I I H £ 0RO
BTHDT, F - LA (1937) iw &> THOGEEKDS 2n=19, n=10(D, 10, 9(ID) &
By ShT03,. COBERFAOLSEOKBEL—-K LTS, THTY 2 IH & Nip-
ponodorcus rubrofemoratus, 27 77 % % Macrodorcas rectus 33 XUV 2 Y 7 74 & Mac-
rodorcas binervis [LELOBTHOTI I/ IH 2 ERY 7 UH £33k 2n=18, n=9 (J,
ID Thao o afidae S L0y, chkHdLTT AT Y2 94 £ 2n=10, n=5
(A, ID THAB,A5a09HFERY 7T AR HEEEE2 FEETHIE 20 OF
LB 16 100, THATY I IHAD 20 D2 NERETBETE2MEESE, Ei
TAT Y7 TH #2322 T Macrodorcas Bt il ST 7zhs (B - thil 1950), B
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2T s 548 X T Nipponodoreus BT M 6T A DIZBHMODBO TH 5. etk
BOEMBBBOMCOENRERELD > 200 ThE, THATY, a, AV2TH
RCH LN OPRBEBOBRRIZ V2 6V BORKENLAEBE T2 L EE THA
5. 1338, Macrodorcas s —F& Dorcus parallelopipedus T% 2n=18, n=9 (I) ®
b EEOEE D SN TV 5B (Smith 1960).

RIECHBCETERLTESKY. TTREBRTHEZBEOT ATV 2 IHNEZTRIAREOD
V Bl A @Al Eh, FROBETIE 2n A ciz—, F2 53 T-ONEICED
SNTW5E., ODTLRRBTHT VI 7T 2OBBOBBO—2EBELON LS. Bicke
A& X774 2 Nipponodorcus montivagus DEFIHs¥iiE Nipponodorcus & Mac-
rodorcas ODEFREZ—EH LMD I B LKA,

oD SEB XY Dorcus parallelopipedus DERERRES D EE 1 RICRTED
THFDOTCIVYTITINE, THT VI I7H2BXU D. parallelopipedus (3 b ~F
aD XYBTHD, a7 THEERYIIH2TREROBOE X, Y ZHERL TV
Ve BEVEEREERBEN ENIZBOMME 2 LT TR EEEL IR EOT, b
OHREETEICREITPLETH 20, BoE XY BEHEE &b ZOLDBHD
XY BERBIC ), aFXF ) 20T 20X OMTHBC LR CTHEREENS. COBDH
REDPOIIATELVEOBOL S ESH &G XY THEDT, MY OERITED
TXOLE210h, TH& b LM E HRER 2—2b 22T TH 24 DO/ME
CHSI. COBRERESL—D2DOFEE LTHEBOAFF 7/ a¥y 774 % Proso-
pocoilus dissimilis 2 714 =/ ax Y g 7452 P. motschulskii O FRISEAIBRENE &
NBERTH 5.

HREHRDS XY HOINSED I TN ZLVETIE, F15RTXYHUNTEE0IY
2 0O HRETHT YO RE Xy &, Dorcus parallelopipedus s neo-XY & (Smith
1960) THOTHARERIT—H TR, COHORESLEE Z IR Ch LOER S
EETHLLENDAD.

Table 1. Chromosome numbers and sex-determining mechanism
of lucanid beetles studied so far.

Chromosome numbers ; Sex-determining

Species mechanism in the male (Reference)

Lucaninae
Lucanus maculifemoratus 19 %8 (%, III%; XYH(PresSnt study)
iTus incli g, (D, 10, 9 I ; XO (Toshioka & Ya-
Prosopocoilus inclinatus mamoto 1937 and present study)
Nipponodorcus rubrofemoratus | 10g, 5 (I, IID; XY (Present study)

Macrodorcas rectus 18g, 9 (I, II); Probably XY (Present study)
Macrodorcas binervis 18 g, 9 (I, II); Probably XY (Present study)
Dorcus parallelopipedus 18 g, 9 (ID; XY (Smith 1960)

g: Spermatogonium, I: Primary spermatocyte, II: Secondary spermatocyte.
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BHRENTHRESNI2 747 % 4 ¥F (Lucanidae) @ 48 5 BIC DWW THEDYEAET
i, TR L ORL, PEAEEBICHEREFRE—EL TR IRICORLIY, BEER
RRD XS ICEHENB.

I ¥= s 7H % Lucanus maculifemoratus [Z8vE & n=13, ID TH>T, #1
ST XY WrEiTcas (8L, 2, 3. sa¥ysy 7 & Prosopocoilus inclinatus
12 2n=19,n=10(D), 10, 9D Tk % (&4, 5 7, 8, 19, 20, 21, 22[X). ZDHFERZ
FIRE - R (1937) ofEE—FKT 2. F148TE, —RICADTHETT 2 HERERX
wEfR) D onB (BE6, 19, 20D, THT ¥ 7 H & Nipponodorcus rubrofemo-
ratus 13 2n=10, n=5(1, II) T&>7T (E9, 10, 11, 12, KF¥D V B EKihEE
iR —, F2REBMRIC—raEh T3 EBIND V, F12MO V). /o
ETHEILSET XY WrHiTxs EILR). 227442 Macrodorcas rectus (3
13, 14, 15) & 2o 27 94 4% Macrodorcas binervis (8 16, 17, 18 &) 134+ &4HT g
BUTHoTHic 2n=18, n=9(, 1) Th 5. WA ERIHELS XY LiEEIN 2. i
HOTXOMTHZ/ aFX Y7 I HLRCNODS BLTRBREETHE. 4k, 1 3
BTO XY HERRT 2 EHARRRI Y/ IHEET AT V2 74 54 rod BTHD §
T neo-XY B TH 3 Dorcus parallelopipedus S BD>T53. $7THTY 2 IHE L }
JIHABLURAY 7T H 2 OGREEBOBERIER SN 5. ;g

|
i
|
]

BiTE . DUEMEHET S 2L R RPIEFAYERENE —EE SLUHROBE K FXR
DEE 252 ol LBERERFNRSRENFEHENTN MR SO BILEHL
LEF 5.

X B

HEETED 1956 By ARiieE, AT ; JuklE, B

B 81963 s Uh 2 AvR; RERRANE, 2:103-110,

Smith, S. G. 1953 Chromosome numbers of Coleoptera; Heredity, 7 (1) : 31-48.

—— 1960 Chromosome numbers of Coleoptera (IID; Can. J. Genet. Cytol., 2(1):
66-88.

FIRGEE— - 1LARZR T 1937 HHOLEMEREE ; 88, 5(7) :1338-1344,

BEEE - REEE 1950 #5E, bbb LR HARRXSE, ETHk, 1302,

Résumé

The chromosmes of five species of lucanid beetles were studied in male germ
cells (Table 1).

The haploid chromosome number established for Lucanus maculifemoratus was
13 (Figs. 1 and 3) and an XY-pair of rod-association (Smith 1953) was distingu-
ishable in the first division (Fig. 2). These findings confirm that the diploid
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number of the chromosomes is 26 in this species. The diploid complement of
Prosopocoilus inclinatus was 19 in number (Fig. 4), and ten elements were observed
at metaphase-1 (Fig. 5). An unpaired X-chromosome showing a precocious mig-
ration to one of poles was distinguished in this species (Figs. 6, 19 and 20). As
a result of the first division, two kinds of the secondary spermatocytes, 10 and
9 in n, were produced (Figs. 7, 8, 21 and 22). The former is the X-class cell
and the latter the non-X-class one. The chromosome number of this species
established in this study coincides with that reported previously by Toshioka and
Yamamoto (1937). This species is quite unique in its sex-determining mechanism
(X0-3), because the other lucanid species so far studied have an XY sex-deter-
mining mechanism in the male (Table 1). The diploid complement of Nippono-
dorcus rubrofemoratus was 10 in number (Fig. 90 and characterized by a pair of
large chromosomes of metacentric nature (Fig. 9, V). This element was also dis-
tinguishable with easiness in the second division (Fig. 12, V). The haploid com~
plement of this species was thus 5 in number (Figs. 10, 11 and 12). An XY-pair
of rod-association was also recognized in the first division (Fig. 11). The chro-
mosomes of two allied species of Macrodorcas here under study were uniformly
2n=18 and n=9 in number (Figs. 13-18). It is evident that the diploid com-
plement of these two species comprizes two sex-chromosomes, probably an X
and a Y, respectively.
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Pacific Insects Monograph 19

I. W. B. Thornton and S. K. Wong, 1968 : The Peripsocid Fauna (Psocop-
tera) of the Oriental Regibn and the Pacific. 158 pp.

#2p 1 A ThorntonEKZESFE THY a v kS oM O THRSEORRYHETH
HBOBLHEbHLEES. COE/ VT TCREERBICREFEED < FF+ 27
5EI07E (STHERAT) B LHTHB. HL<wiy, 74YEY, 77, K1Y
THIR» 5% { OFBHSEE . HEBIBSBLEEIN TS, TR, FE
RIF A -V EHPLOHELHV, BEORSERREFOEFEDHB L #/—L T,
BREBORETH S, FEOBHOBHULLHICET 2 ERIIEERE. EfM 1,440 5
(81, 800/), ki, B UAARNABFHEREREN VT4 v 7 - 4 V27 V5
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