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Parentage Analysis and Parental Care of Chirixalus eiffingeri(2/3)
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English Abstract

Chirixalus eiffingeri is an arboreal
breeding rhacophorid frog with unique
parental care behaviors. We developed 11
polymorphic microsatellites as genetic
makers for parentage analysis to resolve the
ecology of parental care. The number of
aleles per locusranged from 2to 17. The
observed and expected heterozygosity
averaged 0.433 and 0.656, respectively.
Total exclusionary probability of theseloci is
0.984 when no parental genotypes are known,
and is 0.999 when one of the parental
genotypesisknown. Theresultsindicate
that these markers should provide sufficient
resolution for inferring genetic parentage in
C. effingeri. Male C. eiffingeri provided
attendance during embryonic period. We
found males were present in nests with
clutches more frequently during the night
thantheday. We analyzed the relationship
by polymorphic microsatellites makers
between an attendant male and the embryos
of aclutch. The results demonstrated that
embryos of clutch were offspring belonging
to the attendant male.



S

%d 2P
4 # (amphibia) s k& # (anura)

B gt I RAER
#ohoF B g4 g N
M P AP s B AP N XM FIE
£ % 1 % (Duellman and Trueb 1986) - 4oyt
SR B 2 Y o de P2 Ty Bt
+ F -k # (phytotelmata) &_2L F #rk 04 58
= ;% (Duellman and Trueb 1986; Ueda 1986;
Lannoo et al. 1987) » k&t £ -k i (4 &k ~
PE)E- BRESS R F MaTRB 0 ¥ S
ZAAL AR RN RS e RhaK
AAHA AR %2 s (Laessle 1961;
Wassersug et al. 1981; Lannoo et al. 1987) -
Fleb o 3F 5 AARK A A anfasaiw i 4 Sk
SERORCE I TC A . R A TR
(Wells 1981) -

4 E R T U D e 8 il
g 0 Roks kR RIAR S e
ferimitgp PR i r i L 0 AP -8
FIR e 3N o N FE P enr L 5T MR
R dEtr 2 T RMPRE B g
SHARESHRE S OEE R TR
KR A2 H “f w5 B e (Wells 1981,
Simon 1983; Townsend et al. 1984) - @ # =
LA LT G TRE H kR R
5o Bl SR S ey
(Ueda 1986; Lannoo et al. 1987; Weygold
1987; Brust 1993; Junfer 1996) % 4 © 4v X
FIREARFEAE OFZR F R
Ko AR PP SRy eniF % (Lannoo et al.
1987; Thompson 1992) o il 1t vf #r
(Oophagy) Kfgid-gden R AF 2 4
fo b AR 5 AR AL o Pl b e 0T
ALY (TR Z X BT T

5}
Bk~ mh
H

EERPE N

‘% i*")’ B2 gE A Py F KB B S RIT LR

TF G o PRMA [ R oL SR eha o
& L_é”rﬁ?v#f' SRR R B
SR e B2 HEne Tt B - B
Bdad FHE NG MRy 2
TR RE o
B L BE R E L e & §

(Iromote Is.)fr # 32 § (Ishigaki Is.) (& f=m
1982; Ueda 1986) =7 % = #ti+ (Chirixalus
eiffingeri) - E_5 4P o v - % B
ks A EF BFARRARTFE2A
BE 0 AT AR AR T Sk E S
& 4 o A+ §* (Rhacophoridag) c % = A
B0 B4 ogE o N F ek 2 ek A BHF
BT R fRis o B M P - REREE AR A
+ QQ,J;;A 3 oep ég:o Hh o ,}g‘— ¢ 10-14 =

TR g BT SR (E
1988; Kam et a. 1996) - 7] = st'»sL-— S Sl
& “r(Obligatory oophagy)(Kam et al. 1997,
Kam et a. 2000) > F]pb > & dphid smit o
Bk 2 E MRk g T Y KAk G AKX
AF Pl o B OB R R B S
(Ueda 1986; rt 1998; Kam et al. 2000) - H
BN T N e ke w A Ren
Fle T PR f A LA PRl d Zedb i
EE AP eh 1T A Pl ke 8 B d MRiE R
(B

AR ARIE B RS 6 ALY P
Fehim s o AR AR T W
oo ek P enis LG 1
(borroding) ~ vz #- 2 #% G DR N

*‘?f%?

’L#‘m

‘Pl 2 35 ek % 5 (Wells 1981; Townsend
aal%q z*ﬁ#mﬁﬁwaﬁvp

7L g BT IF___I_L *’?ﬁ%}ﬂja"f‘v\ AE*;L}_ =
HargTHREEFRTAESFP DEE
13 SR o0 = At S - B

W ELihHa 2R AY L - A



TELREFY

HPE R R B M T
Rgre Foar g BB S E R MR
G E R E LB GRS 0 TR
BEFH N R TEFRELE LT BT
Wih b AT G RAT P 2 F A A
PRAEH 4 b enF o q&a‘aﬁa:«’a R
R+ N Ep e SR TR P
(confidence of paternity) » # = & fg+ ~ &2
e gy 0 F o2 7t #2 (Westneat and
Sherman 1993; Whittingham et al. 1993) - &

eEaagLiidD e LI & SRS Y

P eurtlk- o F Y - ek (E
1988) » fhm > K ArE G- Baeik g g T
% M PR X “r(Kam et al. 1996) - iz &
Bt s v e H gL
3 F#Vaiﬁo;\ﬁmﬁt’—xaﬂi
ERETE RS ICIE I T N
kg o Y RAETAIR L e
DA A FRA AR R AR o

W HT ALY AR F el
BB 2 FEP R & RIFETE T 75
P MR vE R i S 2 HA R B
HF|EE o Fls C(D)E A SR I A i
7072 bR (QBRE yrRLt L7 b
QitmF? 3 5 BEI T Pk fp
TEE G ABERI AT R T A E
LRATASEEEE G AT L T
IR SERIAE SN R e

EER I TE Y SR C TS LN

A

w

FARE AU A

et diRie éjvif’,%%+ B ET o g
(Queller and Goodnight 1989; Queller et al.
1993; Avise 1994; Avise et a. 2002) - & #3F

fif-

SR e kAR TG
2RI BERNEE NI ¥
xzﬂ;,j Yo RABRRTE - A - L4

AT R R E TR > PR
HPF gt Apa
mating) > BE & T F 5 G h e kAU g
4% (Hughes 1998) - @ 705 ¢t 2 & gL 3|
e T s fasEs FlaF R B o
B R AnE 5 enATeRT A % 0 Bt
A R g R i 0] (Avise
etal. 2002) - izt FTEF M EF (7 5 4 B2
AR R T

L W (kinship)—%i? FO
(parentage) e7:f & %2z (maker)F 37 % f&> @
Mg AR S B &2 BA ;L&ﬁtﬂ’** AL
A d g bona 5 B4 s(Queller et dl.
1993; Westneat and Webster 1994) -
BT S B Rce KRR M R
T s ERIFE (D)= S TR AREANE
R IR enEiE 1 07 5 QB Y i
edp s 75 2 BB )R HAE
AR IT R FRGE PRI Y X e

LG B % o

2] A 4 24 Z
}P\»—}’F{ﬁ?

% (extrapair

3

T

g 3 i
17 &t

Fok s FER BARE L F %R
AT P HRE T o A 23
3920 » & /£120°4810 » 4 # 410162 & >
# T8 B 917°C 0 # & £ 5 530002
BoHAaE LG PR EF%E B
¢t E & 23 90 (Kam et al. 1996) ©  pF
A TAEd AL FHRRENE R
7 (Phyllostachy edulis)f- /7 (Snocalamus
latiflorus) e = chvi 4k 5 4 o % F F]1 A
EHER G RPRE 0 FL S 2 RN



ARG & & pF o AEEREEA K
AR MY -2 2 LR
Rt

2.DNA 3B~

2L F148 (genomic)DNA z_ 3B~ 5 #-%
RFior s IR U P S G N
Breaoks ko de 2 2 F 2 (ml) e 7 5 Rk
(lysis buffer; 50mM Tris-HCI, 10mM EDTA,
200mM NaCl, 1% SDS, pH 8.0) 2 50ul }é
B i% f2p% % (Proteinase K; 10mg/ml) -
348 BB CokigAe# T R };;{;\
f% o B {8 4v » 20pl RNA % f2f% % (RNase,
10mg/ml) & 55°C-kig ® &% 1 | pF o ¥
I * &% ps — & 7 (phenol-chloroform) % B~
# 2% 5 P~ DNA(Sambrook et al. 1989) - % B~
ke DNA B3 TES 3% 0 5
22000 % * o

/Pb

SHCHE M A FI R & E 7 FHAEE A
2 BRI A T e TR s 3
Food k- & 5 Bl p o pE
(restriction enzyme) » Btk A AL 718 DNA
*7 = 300-700bp -] B0 £ I * Bt g
e B TR ‘p%—]’o‘?ﬁ(ar : PUC18 ~ M13)
2 ? g (vector)dx & (ligate) - ¥ 4 1 &
78 (transform) & g ta(de & = B; & ?ﬁ)v‘ °o 32
& AR > I £4 R 75 ACis~ TCys
ATi5~ AAT10~ACGyo~ GACAg 2 TC(TTC)s
F 3 1§ $ e odF £ (repeat sequence
probe) > & itie & F & (hybridization) sk en
(target) - # Fthit FAe 8 F o %3
FRARFIRE T TS 0 45 DA A TR
g5 7] (FF, 1999; Scribner and Pearce,
2000) - % * A A FI R T/ {E o TE
FU* 255 Primer3 (http://www- genome.

wi.mit. edu/ genome_software/ other/primer3.

3

html) (Rozen and Skaletsky, 1996) 7 £ F] i
Bk PCR 31+ o

R e K R L FIREDNA 2 iR
(template) » #1* #7223+ eh51 + » & 6] #4PCR
» J&(polymerase chain reaction) s 7§ & % if
£ p3E > PCRA # 1 p # %5 ik (automated
sequencer) MegaBase 500 (Amersham) @k
%] 4] %3] (genotyping) » & iE N T ¥ A

5]

el

33

(amplify)® & % 3] (polymorphism) i sE
A T
AT RE A FI R T AL A 4T

42 3% MSA  (Dieringer and

Schloetterer 2003)3+ & ¥ < #is = B g
A T chendtiy AF P > 2 AR 24
A B % & (observed heterozygosity, Ho) 2 2
% & 48 ¥ & (expected heterozygosity, He)
((Nei 1978) - ¥ 12 GENEPOP version 3.3
(Raymond and Rousset 1995):* & A ] & &_
f3 = fi= (Hardy-Weinberg
expectation) ¥ i 4 7 T & (linkage
disequilibrium) - # {5 2 CERVUS (Marshall
et a. 1998):* & it AL F1 A 2 M B %
HE #%%?°

-

A
e

B.zedfEor iz BRI B ARE

;_;ai?“%zr,g’—;tﬂi t“‘g_‘?
Wnﬂwpfv#°z=¢mnvw@i!$éﬁf
o g A D 2 E T o XA
TRREADFY 0BT 0 Pt
FREEEL - X2 AR FHRE T
3 XM PenT 415k ’Eﬂu%aiﬁimriﬁ’:

% (7%
2EE7 8

e e

hr R PP F T TR
ek N H 84 e
SR F RCATEAE
E i—ﬂ;/\ﬁ}g‘é(]lol4; R
T;_L ) ub‘fﬁ'—ﬁa\ﬁmqii, B = S

)\T1FFf°



PlE S RF(rtic R E R E)
* gk 2 (toeclipping) # % © F ¢ #
PIRiE i A M T Y L95%IH

B s T D AR M T ERL T o

6.7 F13] 2 A1 M B R

e s & S B~ DNA B0 0 )
N AR Tk 2 51+ 7 PCR >
A rrp & T B RWAFAI L > FY
EUE AT S SRl S

G iE

HF P e ML o

FEaH®
LACRE R A PR e 5 3]

TR AT R enéFE iFe &
3F 2 % % % 2005 "Molecular Ecology
Notes (Chen et al. 2005)° 4+ 4 /%2 % 3 ¢

VARHERH O BETHH G 5 A
PR A FI R 2 11 o A TR e
Table 1#77]

1113 25 7]k crdt i 25 F1lc P 8 2~17
B> T3BLT727T- R EIRBELIHL
0433> H % ET1550.656 3 61 A& F| &
IR L AR A E B R T §A(P<
0.01) (table1) - £ » 5ip & %] 5 £ % & 44
= (heterozygote deficiency) m 1i# (Ced08767)
g 75 B % £ 446 #)(heterozygote excess)
(Tablel) - ik des 8 T 7+ & . F] 5 AP
A KRR - B n R 0 F]R
— ¥ f2 & ehiT 2 fie(inbreeding)
R ABF FE2 groatid 2 Fl(null dleles)
W AR T oo

AFEFad 4 7 THERREL P EE
(P>0.01) » &7 B &) & F1& ¥ 4R 5 M2 &
B B8 o 11T "edz s CERVUSTE R
GERZBEE S o AWILE AT A )
oo B* - G2 B wopE o

= o

LL‘l‘,

B3 B

F7 20999 @ <A 2 AFAF A
FepE o RIS S S 5 0984 (table 1)e L
B RELITE RS M RE T °

2283 L P (7 5

Fl# bR N R A
by 75 0 BEOAHEL EFMESE
FEIR fo T
(DL A 38 2 2 5

i J5 317 i clutches 3256 =& nest
checks s #¢ i 2 E}L Eerh f oy Bzl
FESpMIEE S I IT o 2R k3 BT
X3 g TP F A5 > Bickford (Bickford
2001)#-2_ - % intermittent attendance- 1 3
P EMDTHFY > UA LSRR
N AT FpErE R AN efig 1o
FHRBEZFEFIRA LD S R 247
BEFLDF b FIRRFEREY
B et plRop B A B (4736, df=1,
P<0.01)(fig. 2) -

317 clutches ® 3 137 & & % § % R7
ze 94 1) I en(unattended nests) © @ K & 4
43.2% - fo i & 3 5 o pE 0 K R e
¥k ¥ &_4p % % v(Woodruff 1977, Simon
1983; Townsend et al. 1984; Lehtinen 2003;
Bickford 2004) - #% i - clutch s 38 &~ 5
ﬁréiiﬁi’%%?if?lﬁﬁwﬁr“@“ﬁ
il e clutch s 2 & 5 =% > 2R ;
RT o ik 288 1 Frif B S 8
F 2k B e clutches 2 #1825
% 4 B (X¥°=0.079, df=1, P=0.78) (fig.
) Fli XAMriRy kg § 70
o i g T R RS D
M % & ¥ (non-obligated or facultative

& o clutches »

paterna care) -
Sedk R R PR g IV ERRE

SRR I S A



(Wells 1981; Townsend et a. 1984) - ¥+ *
A Y AP na A 5 0 LA kA
APFEEFEE BT - FE R FE
(Duellman and Trueb 1986) - %% = gt
LA P A 0 R A HHE 2 BT i R
¥F4p§ £ & o (Kam et a. 1998) - 82
B~ @ik clutch &E R
7 * N e clutch iy Bt ch L & oo e e
MR kSPEF LY FEIEPETRR

Fﬁ,‘? v RipF LR B2 ER -

Q3 B 2] %

patirea lEzessd 534910
BRA P 6 BACEHMATL R HA
T4 4o table 20 4 B @ orE 1 gk A &
F o S M RAE PR T ko
GEES RS TY CIEE R Sy
B - LA s oo d Pk Kk
B M AT A SRR
BET (Feho

RS SRR T g) o i SR Pl N
PCR & » 5 L ACAE R A FI1R € 7 43 7]
ﬁ’%%mﬁ%%ﬂmﬂméﬂﬁc”ﬁ
EATH A PCR %2 & 7 17 - =t PCR #3
42 o7 B DNA i PCR BF »
‘E #S =t PCR > A i Fa %28 %3] =
e Fg i (Taberlet et al. 1996) o Fpt » &
ﬂgagmﬁé%%mlm’m%%ii
R e i

N

EFEEE

x

X
\m’»

L;.)d

A k- Eg1 (FHEP
1.DNA mwg‘rj_ T A FI R R e B 3
FElto i @ chb ok Any o
m’%f‘“ - SN S O Aar 1
2o A RFHEF RIS T LT
Bt 2 AR

SR L L F

F) A 2o fh F)A ) 7 A AT azegE 8 1
[ SR I R e oy S A
HE PR A gE Lk o

2B AT (TR T R PR Z L
B B o MR AR P 2R BT ) R A
PR B P R LT B A 4T B

FURMEAR R gp T DA B ek o

$4 2

Avise JC (1994) Molecular Markers, Natural
History and Evolution. Chapman &
Hall, New York.

Avise JC, JonesAG, Walker D and DeWoody
JA (2002) Genetic mating systems
and reproductive natural histories of
fishes: lesson for ecology and
evolution. Annual Review of Genetics
36:19-45.

Bickford DP (2001) The ecology and
evolution of parental carein the
microhylid frogs of New Guinea. In.
University of Miami, Coral Gables,
Florida

Bickford DP (2004) Differential parental care
behaviors of arboreal and terrestrial
microhylid frogs from Papua New
Guinea. Behavioral Ecology and
Sociobiology 55:402-409.

Brust DG (1993) Maternal brood care by
Dendrobates pumilio: A frog that
feedsits young. Journal of
Herpetology 27:96-98.

Chen Y-H, Kam Y-C and Yu H-T (2005)

Isolation and characterization of

polymorphic microsatellite loci for

parentage analysis in arhacophorid
tree frog (Chirixalus eiffingeri) with
unusual parental care. Molecular



Ecology Notes 5:430-432.

Dieringer D and Schloetterer C (2003)
MICROSATELLITEANALY SER
(MSA): A platform independent
analysistool for large microsatellite
data sets. Molecular Ecology Notes
3:167-1609.

Duellman WE and Trueb L (1986) Biology of
amphibians. McGraw-Hill, New York,
USA.

Hughes C (1998) Integrating molecular
techniques with field methods in
studies of social behavior: A
revolution results. Ecology
79:383-399.

Junfer KH (1996) Reproduction and parental
care of the Coronated Treefrog,
Anotheca spinosa(Steindachner,
1864)(Anura: Hylidae).

Herpetol ogica 52:25-32.

Kam Y-C, Chen T-C, Chen Y-H and Tsai I-R
(2000) Maternal brood care of an
arboreal breeder, Chirixalus effingeri

(Anura: Rhacophoridae) from Taiwan.

Behaviour 137:137-151.

Kam Y C, Chen YH, Chuang ZS and Huang
TS (1997) Growth and devel opment
of oophagous tadpolesin relation to
brood care of an arboreal breeder,
Chirixalus eiffingeri(Rhacophoridae).
Zoological Studies 36:186-193.

Kam Y C, Chuang ZS and Yen CF (1996)
Reproduction, oviposition-site
selection, and tadpole oophagy of an
arboreal nester, Chirixalus eiffingeri
(Rhacophoridae), from Taiwan.
Journal of Herpetology 30:52-59.

Kam Y C, Yen CF and Hsu CL (1998) Water
balance, growth, development, and

survival of arboreal frog eggs
(Chirixalus eiffingeri,
Rhacophoridae): importance of egg
distribution in bamboo stumps.
Physiological Zoology 71:534-40.

Laessie AM (1961) A micro-limnological
study of Jamaican bromeliads.
Ecology 42:499-517.

Lannoo MJ, Townsend DS and Wasswesug
RJ (1987) Larval lifein the leaves:
arboreal tadpole types, with special
attention to the morphol ogy, ecology,
and behavior of the oophagous
Osteopilus brunneus (Hylidae) larva.
Fieldiana Zoology 38:1-31.

Lehtinen RM (2003) Parental Care and
Reproduction in Two Species of
Mantidactylus (Anura: Mantellidae).
Journal of Herpetology 37:766-768.

Marshall TC, Slate J, Kruuk LE and
Pemberton JM (1998) Statistical
confidence for likelihood-based
paternity inference in natural
populations. Molecular Ecology
7:639-55.

Nei M (1978) Estimation of average
herterozygosity and genetic distance
from asmall number of individuals.
Genetics 89:583-590.

Queller DC and Goodnight KF (1989)
Estimating rel atedness using genetic
markers. Evolution 43:258-275.

Quéller DC, Strassmann JE and Hufhes CR
(1993) Microsatellite and kinship.
Trendsin Ecology and Evolution
8:285-288.

Raymond M and Rousset F (1995)
GENEPOP(Version 1.2): Population
genetics software for exact tests and



ecumenicism. Journal of Heredity
86:248-249.

Sambrook J, Fritsch EF and Maniatis T (1989)

Molecular cloning: A laboratory
Manual, 2 nd edn edn. Cold Spring
Harbor Laboratory Press, New York.

Simon MP (1983) The ecology of parental
carein aterrestrial breeding frog
from New Guinea. Behavioral
Ecology and Sociobiology 14:61-67.

Taberlet P, Griffin S, Goossens B, Questiau S,
Manceau V, Escaravage N, Waits LP
and Bouvet J (1996) Reliable
genotyping of samples with very low
DNA quantities using PCR. Nucleic
Acids Res 24:3189-94.

Thompson TL (1992) Reproductive
Behaviors and Larva Natural History
of the Jamaican Brown Frog,
Osteopilus brunneus(Hylidae). In.
University of Florida, Gainesville,
Floridae, USA..

Townsend DS, Stewart MM and Pough H
(1984) Male parental care and its
adaptive significance in a neotropical
frog. Animal Behaviour 32:421-431.

Ueda H (1986) Reproduction of Chirixalus
eiffingeri (Boettger). Scientific
Report of Laboratory in Amphibian
Biology, Hiroshima University
8:109-116.

Wassersug RJ, Frogner KJ and Inger RF
(1981) Adaptationsfor lifein tree
holes by Rhacphorid tadpoles from
Thailand. Journal of Herpetology
15:41-52.

Wells KD (1981) Parental behavior of male
and female frogs. In: Alexander RD,
Tinkle DW (eds) Natural Selection

and Social Behavior. Recent Research
and New Theory. Chiron Press, New
York, pp 184-197.

Westneat DF and Sherman PW (1993)
Parentage and the evolution of
parental behaviors. Behavioral
Ecology 4:66-77.

Westneat DF and Webster M S (1994)
Molecular analysis of kinship in bird:
interesting questions and useful
techniques. In: Schierwater VB, Streit
B, Wagner GP, DeSdlle R (eds)
Molecular ecology and evolution:
approaches and applications.
Birkhauser, Basel; Boston.

Weygold P (1987) Evolution of parental care
in dart poison frogs(Amphibia, Anura,
Dendrobatidae). Zeitschrift fir
Zoologische Systematik und
Evolutionsforschung 25:51-67.

Whittingham LA, Dunn PO and Robertson
RJ (1993) Confidence of paternity
and male parental care: an
experimental study in tree swallows.
Animal Behaviour 46:139-147.

Woodruff DS (1977) Male postmating
brooding behavior in three Australian
Pseudophryne (Anura:
Leptodactylidae). Herpetol ogica
33:296-303.

ERE -~ Mg (1982) & A .
NI IR

B RA (1988) Y AR E A 5 2 4T
TR SRR

Fhe B (1998) YR A & R iRl g
PEREEAERT AT B2

fbg;ﬁgz«’ 5



Table 1 Characteristics of 11 polymorphic microsatellite loci in Chirixalux eiffingeri. i, interrupted repeat motif; H,, observed heterozygotsity; He, expected heterozygotsity; HWE, Hardy-Weinberg
equilibrium; PE; and PE, exclusion probabilities without information of parents and with one known parent, respectively; T,: annealing temperature; N: sample size.

Locus Ta Allele Size No. of HWE

(GenBank ID) Repeat motif Primer sequences(5'-3")" (°C) N range (bp) aleles H, He Pvalue PE; PE,
CEr00112 i(TG)12 GCAAAGAGGAGGCAGCAAAT 58.0 20 81-91 9 0.550 0.688 0.127 0.282 0.466
(AY853675) GCTTGGCAAAACAGGTTTACTTHE

CEr00006 i(GA)gs ACATCCATGCTCATGCTCTG 60.0 16 267-297 9 0.250 0.700 0.000 0.295 0.484
(AY853676) CCAATGACAAAGTTGGGGTT™M

CEr00009 i(GA)sg TCTGCATCCAAGTACAGGCTT™MRA 56.5 19 224-290 12 0.526 0.836 0.000 0.483 0.655
(AY853677) GCCATGATGACCAACACCTA

CEr00118 i(GA)y, CCTGGTGTGAGGGGTTTTTA 56.5 14 135-189 4 0.286 0.537 0.033 0.139 0.277
(AY853678) AACACATACCGTGTCTTTCGC

CEd02641 i(AC)q,(CT)p4 GTGTATCGCTTCCCCCTTTC™MRA 56.0 16 258-280 6 0.500 0.734 0.126 0.314 0.497
(AY853679) TCCAGATTCTAGCGGCTCTG

CEd02747 i(TCC)y AGTGATGCCCGTAACCTGAT™ 56.0 21 203,212 2 0.143 0.136 1.000 0.009 0.062
(AY 853680) TCAGGCCAGTCATTCACAAG

CEd06009 (AC)s AAGTTAACCCTTGCAATGTCG® 58.0 17 88-96 6 0.294 0.569 0.001 0.177 0.355
(AY853681) TGCCTTGTTCTCCCCTAGAC

CEd08767 i(GA)s,(GT)g,(GT)g ATATCAGTGCCCCAGTGACGH® 56.0 20 243,251 2 0.800 0.492 0.005 0.115 0.182
(AY 853682) GCGGGAGATTGAAGATGCT

CEd09258 i(GA)g2 GGCTCTCACATCACCAAAATAMRA 52.0 5 364-370 4 0.000 0.800 0.003 0.298 0.472
(AY 853683) CTTACCTGTATGGGCCAGTT

CEd12365 (CT GGCCTCTCCACACAAGTT® 53.0 24 88-120 9 0.875 0.816 0.167 0.439 0.616
(AY853684) CAGTGCCAGCCCTCAT

CEd15688 (G GAAAACCTGCAGCCAAACC™MRA 60.0 24 82-128 17 0.542 0.902 0.000 0.625 0.769
(AY 853685) TTGTGTGCAATGTGAAGTCAAC

Overdll 0.433"  0.656" 0.984 0.999

Primer labeled with fluorescent dye: FAM, HEX or TAMRA * Average across loci



Table2. Genotypes of the attendant male and clutch in the same bamboo culm.
Data are for one case that the attendant male and the embryos were typed
by 6 microsatellite loci. Genotypes of the mother are deduced from those of the
male and embryos.

Locus Attendant male Embryos Deduced mother
CEd02747 202/212 202/212 -1-*
CEd12365 92/112 92/94 88/94

94/112
88/92
88/112
CEr00112 87/88 88/88 87/88
87/88
87/87
CEr00009 238/238 234/238 234/-*
CEr00006 137/271 137/271 137/271
271/271
137/137
CEd15688 83/103 83/97 97/103
103/103

* -: the allele can not be deduced from the data.
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Fig. 1. Percent of males present in the nest with egg clutchesin 24 h
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Fig. 3. Fate of egg clutchesin attended and unattended nest
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