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Abstract
Dung beetles serve as decomposers in the ecosystem by decomposing fecal matter into organic matter thereby accelerating
nutrient cycling. Consequently, dung beetles can be used in animal husbandry as a biological control agent against coprophagous
flies. Domestic literature on the life cycle of dung beetles is fairly limited. This study explores the morphology and life cycle of O.
rectecornutu at Hsiuhua Ranch. Its life cycle is as follows: oviposition over a period of approximately 1.84 + 0.60 days, hatching for
2.62 + 0.65 days, first instar larva stage for approximately 2.18 + 0.43 days, second instar larva stage for approximately 2.53 + 0.69
days, third instar larva stage for approximately 5.93 + 0.98 days, and the pupa stage for approximately 12.58 + 1.80 days. There is a
significant difference in life span between males and females of the F1 generation. In the brooding ball produced by a male-female
pair of O. rectecornutu, the higher eclosion rate results in a higher ratio of male O. rectecornutu. A significant difference in body
size and horn length between male and female O. rectecornutu is found in the wild. However, among the male and female
specimens of the F1 generation only the horn length differs. Horn length is correlated to body size in both wild and F1 generation
specimens. Understanding the basic life cycle of tunneling dung beetles (i.e., O. rectecornutu) is necessary for a more in-depth
investigation of their tunneling patterns and behavior.
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1970; Hughes et al., 1978; Moon, 1980) -
RS RS B R ER YIS Y)
w2 MG o (0 Ll Ky EAE G (dung
microhabitat) #Y {& 2 % (Hanski and
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Fig. 1. The Hsiuhua Ranch of the Livestock Research Institute, Council of Agriculture, Executive Yuan; specimens
were collected from the area marked by the yellow line.
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Fig. 2. The difference between male and female Onthophagus rectecornutus; the sixth segment of the abdomen is
wider in females and narrower in males: (a) a female specimen; and (b) a male specimen.

ha > JE&) 31 m ([E—) - E HFERE K
24.6°C - e A 7~ 8 H 2719 31.8°C £y
REN G ZRDA 1~ 2 HRORERIE R R 7
8 By 11.1°C Joq - BRI &4 B 1,500
mL - HEEFRESR - FHstARHEE S
EE 4 (Bos taurus) [ &7E/K4- (Bubalus
bubalis) »

= RERSREEEEAR

5 FoAth 55 0 i & B B SR IR AR B - 7Y
W& 4 A2 5 AMME MR ESER
PR E S N £EZF 7T~10 HREAAIEH
—Z/ NGl (Kingston and Coe, 1977,
Edwards, 1986, 1988; Doube et al., 1991) -
Pt DA 5 30K 25 S E B HDRAVE Z=RART - B2
DTEENNHE RV AZE o (RIS 2010 £ 4 &
10 H e b 405 1 el & S Be B A it

(Onthophagus rectecornutus Lansberge) »

230 GBEE&SE=TIUEE=~1Y
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Table 1. Catalogue of dung beetles in the Hsiuhua Ranch

Genus Scientific name Chinese name
Aphodius 13455 Aphodius insularis Petrovitz, 1961 =Nl )
Aphodius marginellus Fabricius, 1781 paSEey e )
Aphodius sublimbatus Motschulsky, 1860 wmHITEE
Aphodius postpilosus Reitter, 1895 InEIFEE
Ataenius G4 EE Ataenius picinus Harold, 1867 NELEEIFESSE
Catharsius Gl E Catharsius molossus Linnaeus, 1758 LRI
Onthophagus i E Onthophagus nagasawai Matsumura, 1938 BRI
Onthophagus rectecornutus Lansberg, 1883 A
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Fig. 3. Procedure for measuring the pronotum width
of Onthophagus rectecornutus using a digital
vernier caliper.
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Onthophagus rectecornutus SEARAIEAT » LL
BFRHEFRRAE o
Fig. 4. Procedure for measuring the horn of
Onthophagus rectecornutus using a digital
vernier caliper.
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0.65 X —iie4hanpl & 2 s aarYIFHE 4T
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Fig. 5. Number of Onthophagus rectecornutus collected from 15 dung pats in Hsiuhua Ranch every month from April
to October 2010.
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Fig. 7. Comparison of longevity of F1 generation between male (n = 63) and female (n = 50) using independent

samples t-test (p < 0.05; mean + SE).
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B\ Onthophagus rectecornutus ;2 4 ER R BEEXAIRRE (@1 B+ b =BeAhad » o 4H > d : Bi&R) o
Fig. 8. Morphology of Onthophagus rectecornutus at each life cycle stage: (a) egg, (b) larva, (c) pupa, (d) adult.
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Fig. 10. The relationship between the number of adults that emerge from a nest and the ratio of males to females
using to simple linear regression (/2 =0.22, p <0.05, n = 37).
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Fig. 11. The relationship between horn size and pronotum width for adult Onthophagus rectecornutus found in the
wild according to simple linear regression: (a) male: #=0.827, p <0.001, n=210; and (b) female: #=0.676,

p <0.001, n=216.

144) F1 QR PR 5 4 = BB A ME RS AHEHTY
FAEEEMHESE (independent sample ¢-test:
p<0.001; E+)-
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F1 A R e i e B 7 = BB 28 A/ N AH B
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Fig. 12.  Comparison of the horn length between male and female of F1 generation of Onthophagus rectecornutus
using an independent samples t-test (p < 0.001, mean + SE; male: n = 173; female: n = 144).
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gazella 1> 29°C Z 0 T > (€IS B 2 AT
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4J3E 29.8 X - Dadour and Cook (1996) #H%%¢
Onthophagus binodis 154 HE&EFE 30°C
HF o AETELAT R 40 RAYEFRE - Hunt et al.
(1999) WisefsH Onthophagus taurus j>

25°C IRIET - UL g amim i =4y 2~3
K o dhiEadE B LR E A RIHAZY 30 RigEL
I fBiER 4y 2~3 KEIPL Kl 82 -
Gonzalez-Vainer and Morelli (1999) 5%
220 O. hirculus 7> 22°C BBET » HIIE
i I E] Ry 44 K TilEsaESan fy 74.3 =
10.28 % -

BB HEEEIZET > Liu (2007) #ETT
8 R —RedE (0. trituber) BEAIET
e (0. proletarius) WIETAT Fy#ig2ss
o SRR Ry 27.68°C ZEREE TS » JNAKH

3~4 RgWHbrsha - shaiik 2~3 3 M
IRES A 5~T K1 &% Fyfkas - Hsu (2008) §f
SR T B R [ o T A AT st 1 A 1S A8 e ik
(0. viduus) Bl JF & 5 K E % (O.
kuraruanus) ARSI THTSCHER > G
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Fig. 13.

The relationship between horn size and pronotum width in F1 generation adult Onthophagus rectecornutus

according to simple linear regression: (a) male: F=0.742, p <0.001, n=173; and (b) female: = 0.416, p<

0.001, n = 144.

30°C IERBDRIE M 4haay AR R 4~6 2
S > plgdes Ul 1~6 fHH -

£ 2010 £ 4 = 10 A ERESAacE:
B S By 28.55 + 0.58°C > FTLAAE BRI

27°C W= RIREE N TEES - Onthophagus
rectecornutus HYEERLTY 3 RNBEHTEREE
HEEE - Onthophagus rectecornutus {{EYIE%
B R ESATERIL 32.8 K - JN&KHEL) 2~4
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Table 2. The life history of Onthophagus dung beetles

Body size

Temp.

Duration of

Species (mm) (°0) development (days) Literature

0. gazelle 10-13 mm 29°C 29.8 days Blume and Aga, 1975

0. binodis 8-10 mm 30°C 40 days Dadour and Cook, 1996

O. taurus 10 mm 25°C 36 days Hunt et al., 1999

O. hirculus 4-6.4 mm 22°C 44 days Gonzalez-Vainer and Morelli, 1999
O. trituber 5-8 mm 27.68°C 35 days Liu, 2007

O. proletarius 5-7 mm 27.68°C 35 days Liu, 2007

0. viduus 5-9 mm 30°C 4~6 weeks Hsu, 2008

O. kuraruanus 8-9 mm 30°C 5~6 weeks Hsu, 2008

KAWL — e shas - —Heshas 258 =y
SRR BRI T A Ry 2~3 K~ 2~4 R
4~T7 K - {E4he: AR S A A R
ol e VL2 A AL FIEYHE A 3 (R R B Y
NEE » &8 (=80 4hasg L B CrVEREM—
(e IE A i =2 0 B0 - R4S 10~15 K
PUL Rl s - AEERAIMTFTAE R EE BT O.
trituber 91 O. proletarius BV EFH{EL » £91F
27.68°C HYIRIE T » [FRRY 3 RINSERFTA &%
HEIE > AES (ONZERGER) &JFE 35 K- 4hak
fHFs 2~3 > & 9~13 RPHE (Liu,
2007) : O. viduus HIpKEAE 30°C AVEREE M=
ESEY 4~6 1 > KON F4FE 3~4 K &)
S HAY 3~4 1 - 1FHAZY 11 & (Hsu, 2008) ;
M%—E O. kuraruanus HYFR A EEL 5~
6 > UNRYEE AR 4~5 K - 4haEfidy Ry 4
i BFHARIZ B 18 K (Hsu, 2008); Hunt
et al. (1999) WH7EssH O. taurus > 25°C 2
BT R E ARl TE % MR RN E A B S
HIIN= - O AE 2~38 RIgWH L is4hEs -
Hhasdt B L EE LY 30 Kigzg I HHECrYHE
EEFIE =L - (bIfREY 2~3 RETPIME
ks o 5540 - Blume and Aga (1975) #f5%
f&tt > Onthophagus BN =415 5 HA
K& T K> BEASREIARWTT = #e4h 250755 BHF
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L R -

- pEmEa
1£ 27°C WS H &Y teaEErE R

N > O. rectecornutus 1y F1 AR R &7
HEAanEI Ry 67 K HEMERER T FEan4Y Ky 95
KBRS ar I RN » EEE
PHERY R ES R B I EE 5 2 FE 2 (EAERA - B
TREERAEE » MR B2 -
e Ex MERIEL IR A e - B a2 S
M~ MR/ V&R BRI P

—E0 AFEHERIEMEMERIEE (operational sex
ratio) FIEE(YE 1:1 A LLYfdE & A1 F EAAY

JIEAREEEREEERIEE Ry 101 > 40 Metcalf
(1980) 3% Polistes metricus 53R » [HHiE
Bl e MRS R A M - M Y B AR e e
oo HEHRNMENKED R 11 -
Onthophagus rectecornutus ;%45 HF BEAY MR
TR > B DA AT R T I EAN Y - 0k
HrAp iR Ae R ELE SR N - DU IS SR A -
BER ﬁﬁﬁﬁ%ﬁﬁi% BRI 1ME
PEMERILLI FTREZ 1:

iz‘z%ﬂ%ﬂjﬂj%auﬂ MM S C B2 YRR

2 F KM (Cordts and Partridge, 1996;
Kotiaho, 2000)~%32fi¢ (Kotiaho and Simmons,



2003) ~ 2K, (Simmons and Emlen, 2008) -
SN TH 25 (Moczek and Nijhout, 2004;
Parzer and Moczek, 2008) - % & £ 4%
(Cotter et al., 2008) J¢ BiH A ff 455 5+ E
(Gaskin et al., 2002) i 51T B EEEAVICE
t#0 & f2 B (R e Y & dn (Simmons
and Kotiaho, 2007) - Tijlifel4: a0 Rl e
R B e PE Y SK {8 (Partridge and Fowler,
1990) ~ %l (Fowler and Partridge, 1989;
Chapman et al., 1995) ~ 458 (Dean, 1981;
Partridge et al., 1987) S 2#E 5%t (Hunt
et al., 2002) FRFBAVEERMAFE  MHEHEH
#9 O. taurus FIWFEEEER » ARACHC 28 H M 23
RE S I RN ACEC SRS - TR FAC
BCTT R P BB RE B B R B asan - BAACHC
1% IMfE 23 75 FFE BE 25 A BE B R /= AR T ) F e
BE1%HIEES] (Hunt et al., 2002) -

= HIMERRMEREE KRR EER
REREETEHY O. rectecornutus F A
ARy A B K /NG fR S 2 5 - AR 0 BTERY
F1 tREEFIMETE(ERE — 20 fam S i aRE
s - BEAY A/ NEITE A R K BH R W S P
HYIEAHRR - HEEMA R EFEEERFRE - |
2 HEEEEE AN O. rectecornutus i
PERER (EAE > (ERSHA/ NELTH = B B oK
AR SN R MR R R E S - RN B B IR
RIEfEED A HAM SRR R0 (Asilidae)
K& 1% (Reduviidae) HY#5 & % (Chen,
2002) =EEBEAHEFNRESITHEFEY
FIR o I EEP MY E GRS HIIRS - S
HEHEAY K o Bk Bz % (Larsen and
Forsyth, 2005) » 7 & {153 5862 H#riE
BYERFA - FHLEE=EAEE S O.
rectecornutus Wi ([ #EHG R A EF 7MY
Efg - 598 > HNESENILERNS - KEE

BRI RIRE (Hsu, 2008) - {EEFAMY
BE T ENZER - HEABRERR 55
RGBS 4 s RO A H R E T EROE 5 ALk
14 » LHE 1R (Scoliidae) HY4hEREZT
SEHEEBENLHRS L GREESELSEE
WHI K > BEFESEL)EIISET (Chen,
2002) ; M{EEE =R E B MR EIE
BT BER=EEHETENSES  FFHREY)
FIRNGZ BEEE A REihE s 2]
HRLERRERIAN -

m- EREFRREmETEEER

AL FEBHIHTT T - RE TSRS H
PERI 2% (sexual dimorphism) » B[Jjf&:5H
EECHTIE A A - MR Ay © BEsR A
BB R/ NVETERE A1 - BeAUR s A
R BRI e A A EEs (Lee
and Peng, 1981; Cook, 1987; Eberhard and
Gutierrez, 1991; Emlen, 1996, 1997,
Moczek, 1996, 1998; Hunt and Simmons,
1998; Hunt et al., 1999; Moczek and
Emlen, 1999; Huang, 2001; Liu, 2007) -
Emlen (1994) Ei Hunt and Simmons (1997)
BHFCHE Y - HERRTH AR B2 RN EEN - T2
28 S AR - I R K E B E
(switch point) & EAREA ; /NARMEAIR
TH A ECIRDE S - S IHANIRE 52
T 550 F B M e <X FE HF > I e 2 [T E 3T 9
(Moczek and Emlen, 2000) - Onthophagus
Jo& P T e RV B P Y TP G — B BRI [R)RY
ATETRES - RIEEAIVHEMEE AT (guarding)
FHiEMI{T B (Eberhard, 1982; Cook, 1990;
Emlen, 1994, 1997; Moczek, 1996; Hunt et
al., 1999; Moczek and Emlen, 1999,
2000) > SFAEHEE AT 5 4 B A Bl S 0 £ Y e
PR A T HO S A LA T 1 ST R A 3
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o RSFREE N T R IR B M A TS -

AYtE O. rectecornutus HIMENE R S R
Al WwEATEA - HEARICENEE (&
) o T M MEBE R A RE AR BE & AR
(Rosenqvist, 1990; Berglund et al., 1997) -
ANt RAVE & (Weiss et al., 2009) K
5% (Watson and Simmons, 2010) -
Simmons and Emlen (2008) & 5% O.
sagittarius 15 il fe B A NELEH A Y AN
7= A DATHIAME S50 A= JERE T ~ S o iR
B o FEHIHTTH O. sagittarius HEsEESTIHY
R/INFISH A 2 FIEAHRR 5 RSB ER H 25
HAWSWETE T > sesutetitie i 2 ny = (H
& A ZHPE IR - Liu (2007) #1586
Y O. trituber 1 0. proletarius 4 58 4 845 R
BTN > e U E N E R SRR
RIRCIELE » TRRIAG AV e o] B i B Y
E5i#EE (Hunt and Simmons, 1997, 2000;
Moczek, 1998; Moczek and Emlen, 1999) -
MAEES O. rectecornutus ;27 Ml &I K
INELECEEER AN RRAREVE SR - SRR AT DA
THEEMA I TARALRST < 2RI O. rectecornutus
B W R S B B A - H SR M S
ax (VRS TR/ NAFH A RV B RER S B
Hh4R - TSN IEHRARSR MR (% - Roraasd
EORHIERS - BEARME - KER=EZEH
M O. rectecornutus wgEEN BRI PEAEAIETT
Rty T B A GHEMYIE AR - 2
PREGEEIGTERYIENL - Bl EIFE - firEs
{He BRI RS N2 RIEEEA R
KNG T P M s A e B A R RS 02 H
HHEE B AR « B O. rectecornutus BYRITE
e REEL LA JEA T Ky - T RR LA ST 2
HEAEEM -

RWFFRHRAL T H3E A O. rectecornutus %
ma A ERHTIRE ~ AUE S - RS i A
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The Life History and Morphology of Onthophagus
rectecornutus Lansberge (Coleoptera: Scarabaeidae)

Chung-Jung Lin, Ching-Hui Hsu, and Wenbe Hwang’

Department of Ecoscience and Ecotechnology, National University of Tainan, 33, Sec. 2, Shu-Lin St., Tainan City 70005,
Taiwan

ABSTRACT

Dung beetles serve as decomposers in the ecosystem by decomposing fecal
matter into organic matter thereby accelerating nutrient cycling. Consequently,
dung beetles can be used in animal husbandry as a biological control agent
against coprophagous flies. Domestic literature on the life cycle of dung beetles
is fairly limited. This study explores the morphology and life cycle of O.
rectecornutu at Hsiuhua Ranch. Its life cycle is as follows: oviposition over a
period of approximately 1.84 + 0.60 days, hatching for 2.62 + 0.65 days, first
instar larva stage for approximately 2.18 + 0.43 days, second instar larva stage
for approximately 2.53 + 0.69 days, third instar larva stage for approximately
5.93 = 0.98 days, and the pupa stage for approximately 12.58 + 1.80 days.
There is a significant difference in life span between males and females of the
F1 generation. In the brooding ball produced by a male-female pair of O.
rectecornutu, the higher eclosion rate results in a higher ratio of male O.
rectecornutu. A significant difference in body size and horn length between
male and female O. rectecornutu is found in the wild. However, among the male
and female specimens of the F1 generation only the horn length differs. Horn
length is correlated to body size in both wild and F1 generation specimens.
Understanding the basic life cycle of tunneling dung beetles (G.e., O.
rectecornutu) is necessary for a more in-depth investigation of their tunneling
patterns and behavior.

Key words: dung beetle, Onthophagus rectecornutus, life history, morphology,
operational sex ratio
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