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To elucidate ultimate factors that have caused in the evolution of the biparental carein the sub-social
insects, I examined the reproductive behaviors of the burying beetle, Nicrophorus quadripuncratus Kraatz, and
clarified the role of males in the elaborate system of biparental care.

The breeding schedule after pair formation is divided into the resource manipulation perio'd and the feeding
period. To test the hypothesis that the investment in resource manipulation by males influences the feeding of
larvae by males, we investigated parental efforts in the résourc‘e manipulation period when large, medium, and
small chicken pierces were supplied as resources. On the small resources; the time spent on resource
manipulation by males was short, and the males left the resources without feeding the larvae (maternal feeding).
On the large resources, the males spent a long time on resource manipulation, and the male participated in the
feeding of larvae (biparental feeding). On the medium resources, both the biparental feeding and the
maternal feeding were found, and the time spemt on resource manipulation by males was longer on the
biparental feeding than on the maternal feeding. This suggests that one of the reproductive roles
of males in the absence of predators and/or competitors is resource manipulation, and the paternal efforts
change depending on resource size. A longer time spent on resource manipulation by males may be a trigger for
the males to participate in the feeding of larvae on large resources. '

On the medium resources, there appeared a tendency that males participated in the feeding of larvae when
the time spent on the feeding by females was short. This suggests that a male assists a female in the feeding,
compensating low feeding capacity of the female. ‘

In the field experiments on temporal resource utilization of burying beetles, ants, flies and rove beetles,
using chicken meat as baits, V. gquadripunctatus, ants, adults and larvae of flies, and the rove beetles were
frequently attracted to the bait. The ants were attracted to only fresh meat, whereas N. quadripunctatus adults,
the 3rd instar fly larvae, and the rove beetles appeared on older decayin g meat. The results suggest the presence
of temporal resource partitioning between N. quadripunctatus adults and the ant, and the occurrence of severe
competition between N. quadripunctatus and flies or rove beetles.

In the laboratory experiments on the reproduction of N. quadripunctatus in the presence of competitors, N.
quadripunctatus adults excluded adults of the fly and the rove beetle. The proportion of N. quadripunctatus
males that participated in the feeding of larvae was higher and the time spent on the feeding by males was
longer in the presence of comﬁetitors than in the absence of them. These results suggest that not only the males
exclude the competitors, but also the presence of competitors promotes the participation in the feeding by
males,

Therefore, it may be considered that larger resources, lower feeding capacity by females, and the presence of

competitors mainly trigger off the evolution of biparental care by V. gquadripunctatus.

L




(FHLEE 9 BN

FURXEBEEHRROER

FAHREE | FE B

=E EE RE B HE—

Bl& EH R FRO EKXER

BEZE |BE ERE X% HR R

BlE EH R EE E—

BlE RBRER XK¥ EH BF

EEWHOHE

GYREVITAOER T T B &S

(The role of males on the reproduction of the burying beetle,
A |

Nicrophorus quadripunctatus Kraatz (Coleoptera: Silphidae) )

BASMERRCBNT, AN TFORFLTERAITELOFAVE, 7oV As
B, 7HFIALVE, 7 FavBREOSEOBICIBRLATVWA, ZhbDiils
PRAOEHRICL S FOMEREL L TELEBMERZMHT L DI, I VELEL
VTAVDEDEBITHETENICHA, EOCBE~OREDBEVWLLEREDBE %
ZE LT,

AEOBRMBEIT, GIRAHEY L BEMICHT B, TRE O OMEEOITE
AT L 7=,

T, BRAEH TR, B L2 FEMBE~OBREIIHIC L IBHCEETE L 005
BEHRERTET 20, BEBEER (K, THEOIAY A XOBH) 52 2 R0H
HEDITE 2 MAT Lic, N4 XOBATIE, BOGHRLEERITES . BITREicsm
Labofdt, KA XOBATHENGEICSINL, Mt AREORKEZ EREL
BIZBER LT W, B4 XOBNTIE, HEMLFRGH & ERAEO MG R4 T,
HEAFGEOFNHEEMBAE LV O BRAEEMIIE b ok, 72, HOTEAEE
FITHEDKRE~DRNORECEELZRIFLT W, TALDBEND, HITEREER

T

(1




No. 2
EUCERABICHLTHEPERICHET 5 0M kD TS0, B0 LY EWERL
BEMAEORE~DBMOBEE L 2o TV B MEMERRBR S L, B4 208K

T, BORERMAS VB SCBESRECENT @RI AL, BOKER, &
N OE DML T 5 RE LA T,

BAZAVE LTy T ABAARAEOGEEA A CHT B HAERORE. 7 U
FRIEARBERCET L, ZOBRO LER, 9VEVEL LT AV IBRNES 3
HREBHBRLE, LER-T, 7 VBRI EERDYORELFAT 25, Ao
BREPETL TV RWHTHL2RHICBONIEE2bNh, aVERYELY LT AL LT
MBI EREENAT TV EBHBE L, YR 2 0 HBRERITD 25 -
M BYRYBUT AV EHBRRHANER T, Eh, BT AVEAMSHEAL L 3
~4 H BT, %ﬁ@/\i@@ﬁiﬁ\ﬁ%l’ﬂﬂﬁké’%%hto Lo T, FEANRT T e
THEOYRPI YR LB VT AVBNEET AIEARABESE THAZ EAYBE L,

NTDRBEFENTD 7 UREFETIE, MEBEE LI b OBSE PR+ 5178
Bhbhl, Sk, BEEREET L2 L CHASRETBIZBM T BHENRE 10 .
HEOKRBEMAHEM U, TALORBRIE, BRESEEERTIET TR, B
HEOFERBEORIETNERET 2 L2 FBR LTINS,

LEDRERNL, SYRVET VI TALALVDBEORE~DOENITIE., E— it BRENY
FBL, RICHOKEESN ERFEOHFEEFIREL, Tnb0BRAMEMIC LD T o3
DHLERELELEX DN B,

LEDEsic, AFETHE, aVRYEL ST ALEFENSE L. #5087+ =
— I R ERBREAEENICRT T D2 L L - CHROFMR 2 Bk, EENERL
B RETHEES T AR B OB A AR 102 BA5 LERBEEEA L, &5
12, 0D EBEREHTCH, NIRART 7 S ERUD LS BBSEOEEICE - C—
BEOEEPENT 2RBHMRBLOHTHS, =5 Lie—BOHEIT. HiskLtHEOw
BRRICBTIEERNGHIME - LTORARRREOBRBBRICH - 2B % b7 b
TLOTHY, BAOEBABLOEEOLA LT, BARBHAEROERSIT K
BT2b0ThHD, LT, FEZE—FiIZ. AHTHE+ (B2 o%un
LTH4aiafifEndsboLRELE,




(AL 1 0 SHR)

No. 1
RMRBEROEE
EMEEE | RE &
£ %
E® OEE O K¥ OB E—
BlE G| KR¥ MO BKRE
EEZE BIE ERB K¥ ¥R R
BlE W OR¥E EE OB
BlE EREB K% EE BE
BEHNE
EREAR H Frk23% 1A 278
RBRLE (RY0bDE0OTHEHIZ L) - BE] =%

ETHEIEEZ/,

RENLLOVICHREZET D LRD T,

EERVEIER, FR23E1H2 7TA0AREESIIB W TSR HE
LT, ZUHBRIXOABIZ OV THHAA2RD, BEEEIZOWCORBE21T-
oo BARBIZHBIRO LY REBREER 2 ER, WTFROBEBEICH LTLERT

b

Z %

UEDRRENS, BERBSIT, HHEEMEL (B%) O2M2S 551 0E

-~
1




B &

i

HEALREE

K 22

[(EM1] —EOAHBRERRIBR—F0BMETR L. BIAKEY L0 L
TWa, BB, 1HIRMOEFABEL 1ET o7 e VOB Th -/,
TOBEBEEFBEILOL WD O,

[EA 1] BORLTH, AX+ > H 2TV U/ LE-T30BORETEDE
MOTSsERT IS A REEHEEIT > T, BESFH LT 5 HERAED 5,
L L, AHETH, FEMGRIE IELEHMOCT T RES 10 6 HEDEL
TEDOHREMFLELZ S, BEABRS L CKRETABICIZ, 18055 0EH
Bk oE (BEE Bhdolo b, ZO&BIHE—L TH -,

(2] BEBEEOHNE LB RORETB~0OBEER 0L > A EERE L
LTWBEEZ BN, |

[E% 2] BEFEBOLEIICE » THOBKETHAERT 52 L EH 0, S50,
EEFREIEMT 2L, MBAN S TORBIR Lo THLZOFERE R MNT 5,
FTORR, BEEEFIZDZHHRORF I RBEBZ, LMo T, :5_1,7”:2?1&0)
RE TP EORE~DBMES LR ST OB TEERE D,

(HEM3] OBERMERIT, TOROERMERINICEES 5 2,

[BA 3] ENERTENEEME BRI MEMD TEN, HELITOHS
KBTS, AL RHIBOF NP FRA HERARCRETHEZ AL TS
FOWRZTONDE, LEB-T, EERKBRIRDEL2EDL b0 LTRSS,

[EM 4] 105 DL EORERMICERBECENT 5HABHE>TND &S
ZETHDIN, BEIMHOTESIC L > TEEL2Z T T B0,

(%41 ARECACOAEMBEDT 1 X1, BE—T<Ths, k. Bi
ko T, MO EOREADE R E RO RN B EE ST s &
BERLC D, LisoT, MOBMITH S BB RIT L. 5o %EF B 5
B SN B & B B,

[(EHM 5] 10g DGR THEOHENET EN D DO H?

~1
f|




Nao. 3

[HZES5] BBLIXL1gTIULOYBOEREZHL S, LicdioT, 10g OHEL.
%w@@%ﬁﬁﬁ&iﬁﬁo:kxﬁéo

[Efl 6] WA DHESFERRABEDOI Y RLELVIFTAVERD D LT,
[lEZ 6] BRI, 123, kEERZ L TOEHRCET S I YR T2 L5 A
VORMBEEREAHIZRMED SN, LER-T, 25 L-BEFCRER
MFEERDILELDHIBILOLEZLNAN, LA ELAMIIBIT ZHD
BREBVWTE, AEMBEROIY R B L v FAVRESE L LTITHT 258
TIC B L7 o T,

[EfM 7] ORDYCHOBRBENMZIF-BE,. ZOBIZRECENT B,
[HE 7] ABZHIEHETANRTHERBIZ., THALWVWEBICLIVHERISh B -H.
BEZEMT 22 Xk,

[EM 8] SN ABMICHFEART 7 & & ANTES S DR R 05 8RR
ANBUHELEB L THERERRZNE NS I L Thori, 57285 &
WFEHIEH, 2RAARAEECEE-TVALIERLB, ThiZEDL 5 s
%D, |

(B8] AENKHLEIER LB TIRAETHVWEAEREENE bR
Abofe, Ll BBEEEICLIY o — LK EREKF BT 55 050
BETHX, o HEROIICHAERERBERATEMEZHI LD LE S,

[EM O] HEMXA THEMAHE LT VBT — 55 ASE IR % 8] & L
EEA. BohMRAREONECLERTHET B L 510k 5 h,

[(E&E o] MR RIZTHER VI EvE s, ABCERAHZ-A2LTEY . i
DIFEDODHEEIZIZTIZLEALEEE LS T 20,




