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Foraging, nutrition storage, and phenotypic plasticity in the major worker
subcaste of Pheidole noda Smith (Hymenoptera: Formicidae)
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Abstract. To elucidate the ecological significance of worker polymorphism in ants,
quantitative analyses were conducted of the division of labor system and phenotypic
plasticity in Pheidole noda exhibiting dimorphism (major and minor workers) in the
worker caste. In the laboratory, we examined the numbers and behavior of major and
minor workers and their modes in a foraging area with emplaced a whole prey cricket or
minced cricket. When whole crickets were provided in the foraging area, many major
workers appeared and worked mostly at prey dismantlement. Minor workers mainly
transported the crickets without dismantling them. In colonies comprising only a queen
and minor workers, we observed several times that the queen appeared in the foraging
area to dismantle whole crickets. When subcolonies of three types, i.e., those with 20 mi-
nor workers and a major worker with a distended abdomen, 20 minor workers and a ma-
jor worker with a normal-sized abdomen, and 21 minor workers, were kept under a
starving condition, the survival period of minor workers was significantly longer in sub-
colonies with a major worker having a distended abdomen than in the others. That result
suggests that major workers with a distended abdomen have the function of nutrition
storage. The major worker ratio was not significantly different between subcolonies that
had been fed only with minced crickets for 63 days and those that had been fed only
with whole crickets during the same period, but the major worker head size was signifi-
cantly larger in colonies fed whole crickets than in those fed with minced ones. These re-
sults indicate that P. noda changes the major worker phenotype, not the ratio, in re-
sponse to different foraging requirements for the subcaste.

Key words: ant, division of labor, food dismantlement, foraging strategy, sociality
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mErtErEEREO 7 VIR, T =L Vot =R FOMFEEL, FRENEL B 1RE 2
fHoZrT, an=—f3h w2, 22O 7 VEHOERE, Hooaa=—MIcEB T 250%
MBI L > TH b SN eEZ 5N Tw 5 (Holldobler & Wilson 1990). an=—IZEF 3+
BB OB T —Hh—h =2+ TH 205, BUFT 3329505 b v b44)8T, v—h—h—
Z N NICIEREZE R (W —Hh —2RY) 23016 1T 3 (Holldobler & Wilson 1990).
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UUTx Ve =) Cho/NS <At F—0—h— QAT AFT—) PHAETE. TFZXTVEDA T v —
&, I EMS T e X by ZICKREEL TE Y (Pie & Traniello 2007), <A F— ¥ 1384 2 {1H%
HoTwa Zer»yillanz.

FA X7 VBB L TE, FiE2 2 7 24 (Wilson 1976a,b, 1984; Wilson & Holldobler 1985; Burkhardt
1998; Seid & Traniello 2006) %° /7 — 2 I O£ HE (Feener 1988; Calabi & Traniello 1989; Kaspari & Byrne
1995; Passera et al. 1996; McGlynn & Owen 2002), % — 2 b+ PUEZERK (Wheeler & Nijhout 1984; Smith &
Suarez 2010) IZ D W TOWHEPHEATSTEY, V—h—h—Z FHODEIIOVTUE, <4 F—dFY
Lo, S, WotHEE e HATORME T, XYy —idau =—[ife B, oM eic
HMYEL T3 e E 2 5T (Wilson 1976b; Droual 1983; Wilson 1984; K & (LR 1990; Tsuji
1990; Dejean et al. 2005; Mertl et al. 2010). 772U, 7 —h—ZROMIENEFE L AL 213 2 L TRE
¥ 74 % o AR OO 7 TN 75 AT I BE U TSI 75,

HRERRCE T, &0 — 2 bR EEI 25 G, REEFOZIsSC T, ar=—
NOEH — A b OEIELIMKO BN TN 228 T 2 €& 2 b T 3 (Oster & Wilson 1978;
Kaspari & Byrne 1995). ZE DA 2 n =—HNITHIEL T3 7 VEICY - ¢, HEJHOERIZA
FACHECTE DD THEETH Y (Kaspari & Byrne 1995), FRENIC B THEED H— 2 315119 2 Fifjilns
HIbH T3 (Holldobler 1985) 728, EIEROERLHIWIG L/ —2 M HESE I —2 FOBHEIZE T 3
A R Z e TS N 5.

AT, 7—Hh—Hh—R M BB FO 4 4 X7 Pheidole noda Smith %R LT, ¥4 X3
B 2T 2 XYy —¥ <A F—ORATEI 2 ERMNIENT T 2 ¢ v big, R EZRTLEOX
Tr—r=<AF—0lR WUFH—2 L) PRI CTHEERKREZHI vEZ N2 7 —H—DH
IR EL 22 2Rt LTz, 510, XV =108 2 BY s A2 T8 L 7.

MRE L UAE

FFIT7Y

FA X7 VIEFEHARICL 2 L, ek, MPANcER T 2ihE Rl kofficd 2. LLTMET
an = —WNICEFHICRERH T 2 EROLEPHET 2. v—h—0EER, <4 F—2»K3mmT, x
Ve —H45mmTH Y, AV —0EBRIEHICEREL T2 (7 VET - 2= 2o v —T
2008). fiE¥p<e 2 a4 diHEHRHECROHER, @0 L ¢ 2 LT\ 3 (Yamawo ef al. 2012).

BHAIO - —ORECREAIO=-—D/ER

2011 F 4~ 10 AR AT L8 & i H O RRILEA O MG CMIN T + 27 ) R HEER
L, dan=—%8ELE FELcan=—B LI eHERHELRY, P52 F 9 2 %2 v8—
(355 mm X270 mm X 120 mm) I AN CTHBTHE L. i LT, Fap=—I1210%D 2 7 n— XA
2B (018 mm X 180 mm) IC AN THIME L 72 b DB HIFS 2, I — v —420L&3HIC1ESZ /.
RELLan=—035b, 9an=——nzhZhdrb, <A F—4700E, X v —300L, ZZE1ILDH
BHAan=——%2EX LT XV —FFan=—; UFZr—70Qr$3). 36, fio9an=—»
5%, =4 F—50008, ZEINCOFEBEHar=—%223 2L XV vy —FfEfarn=—; LT,
IN—70, @rT2).

INLOERBHar=—1%, 25C, RLRDOFEMAF I VT, A2 Fr—)vs — 2 (180 mm X
90 mmX45mm) D37 mmDE I FTEWOLELATTHL, B3I 8mmoORH L2 e ATHICT Y &
BRI, r— 2ROBBEIBMIIMINREOn 7 7 > 2M61, BAEZHETHRE T2 L5l
fo. 2F v — vy —21E, 90 mmX45 mm DA RHY 722 &5 ICHE L T EmE Yy, Rel7
) —F ¥ L TR Y — ) )vRER (310 mm X 235 mm X 100 mm) O 235 mm X 100 mm O HI[E 5> & 15 mm DAL
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B2 590 mmX45mm DR E HF, AFp—nr—20 FHCHESIVIZ. 2AFn—nr—20 EEiC
330mmOEI FTERM X AN, BROrxARKREIEGIREICL, |RE7 Y —FiE, BEr»o
25 cm ONIE B ¢ L TR — v (49 mm X 68 mm) 25 0 (1772, 87 ) —Foflmicizz vy (Rl
FHIE MR 210, 7V OBZEERHIEL. 10% R 20— 2 ERERREICAN, fRLed
DEERET YV —FICHES®, WERe L OBt 33 Lol

YA DR S EEDHE

FENCEEL T, By LT —20C CHtE S ¥/ 7 2k ¥ aF 1 ¥ Gryllus bimaculatus De Geer O %
(RERI2 cm; B 263~666 mg) & H\ 7o, FERBHAR L RERTRTIC AR L FMA L, 30 0B IR E & IlE L
fo. KO aFu¥e KRS, WAESKTHEMELI b0 UNS QT v LTER. K
ZHE 52 2 XTI, 7 Y —F oI 2 AR Y Y CEEL TH AR, NS REYEZ 30
X e HEEESFE IS 2 & 510, REOBIERT ¢, GAladn ¥ oikikER TuibmnmL
4RI S 7o, /NS 2N 7 2 ) v PEOTE (65 mm X 50 mm) (R TH R 7.
aFuFF4AHICIRIOHECH 2. HBRo ki, Zv—7OI3 kS %3045 2 7:1%, /NS
BEHE 3G R T, Ov—T @GRS B E, =TI HIONS REY 52 hEnE
L.

YA XDEL ST SIEET

P A ZADEI BT 280 — 2~ ORETTEIOBCETIR D o), 2 v—TOICH A 2O 3]
PHZIBOAF—C X T v —OfFE1Z © 54 H X% 5 K 3RFRY L. K T7%, -
7CEHZEIN L, WHEBPHE T 2oICERZAEL 2. HEZ4HIC1H, HEA T Tan=—¥r1iC
60 CKS7EH3RID%, NS LEH3E) FhEL 7.

R L2 BIWE, HRon=— v ICHEREL TR L 00BN T A Yy — <A
F— OAEEE & T % © 7 A IR SRdER L 7. ITENIEEOERATE) (BB 5 o9k-> T3, &
2V ATC ), RKTE) (BEZWAYIA S ¢ LT 3), ST OB N OCHEO E2 BT L Tv
3), ffaiRE) Gibikz > A ZIE->T03), 7v 73— ay (A F—[LaslfE L oL
TWw3), < bRBEIHER ECRKELIAMNITN2), XV —ORFEDTY7 (XY r—DOKEY <A
F—=WRKETT 7 LT 3), Zv—3v27 (HHOKEHITr 7 LT\w3), HAfTH) (il g, i
DU —=H—IfN T 3) OIDIKYL, FITEZ R L TR EZF~e. 2odT, Ficsy
TRUCEBERITEIC©H 2 BHOER T ¢ MAITENCHEBE L, 71— X FEOERT- 7. HeblE» 5 3
REERZ ICEHOMRA (BO—Eo0EbN3 ) OEMEIRLE. 2 Yy —BIE8e LT, #EHFoR
KHBIRX U v —BE I L7z, B Y v =Sk ¥ 72 2 RESA 088D 2 551, B~ 1 F—Hhiie
R BMEEOT— 22T,

12, BEADR Y v —TEDFELWHL2IZT 210, XV v —DMHET 2 0—TDC XY v —
AEDZN—T@QOMTKE ZEHE 5 Z 129D D 3ENOWT, FERRH A O itk o A2 R L
gL 7z,

REBZMHICIG LIch—XR FLERUREEO TS

BHY A WIS CTch— R P HEB L OTEREOREMEZIH G 22T 2 7018, 2 v—7@ Y@L ZhF Nk
S /NS REPZ A1 OMEETE 283, 25C, RLI2DOEMTHE L. 10% 2 2 n— R7A
WEHBE I AN, fRLCDOE 7Y —FICEES Y, 7Y HPHERY COTHENTI 2 L951CL
fo. Ban=—OfHEERDFARTH 2 2 ¥ 2T 2 7291, 24REHIRICHIL L 7BEDES 2510,
X VHEEER | =R O G E - TRI%OEEE] 22 6 IHER 2 HEE L.

BAUPRSFREEGNRIC G 2 5582 LSS 2 fooic, flBEREY S 64HHICH 2 v—7Ic kS k2 5
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Z, 10743 SRFREIG 2 EREEIER L, fICHIR L o X ¥ v —$ e Bl ok A2 sl L. G0
AV e —HJOFHINE, 1070 ORERLROHP TIRA Y 74 o LR O E v/, Wiz v— 712, [
CHHNan=——dko7an=——[lTRE0EL G A (EREDTH! 1681232 mg, i X!
76 mg). EEE TR ZEINL, 5o HERD AR EZMR L. 20%H 65HE) 12, &a
n=—0O< A F—KH, XVv—KR, LF, <A F—0 xXIv—WFoMEAEEEH. 20K, LF
PHEATV R an=—Yil, Yl WASHERSNAE» - an=—I38iffEan=——c L, 550
FN—TDR7 an=— I LR LT EEREBIIER, San=—»20 XYy —2ffke <1
F—24PLE UL, 60 HRFFIS0CTHMES ¥, SHMEARDTEHE (BEIREL Y FETRbIACTD) ZHlEL
2. Z0rE, XV e —OEBDAIELLI R ThHotcan=—13, b5 —TOINV—TDR7apn=—¥
R D SRS L 72,

BYETiE

XV % =BT 3 BYNEIREOBMEMRGET 2 o012, EHEDIEN TV 2 XYy — DA T
BORXV e = HE LI AF—BLUIRA F—DADEFFTOA F—DEERE L. T
PORELEYD6an=——F 2R ATHICER S, ATH I, BRE0EKITKE AN
30mmOES THIR L, HOMBTICIZBERZF 2 — 7 (6 mm X 100 mm) %@ L THike L, 7v3 KA
WTEHARR b D i, NTRIGMEIC A Vv 285775 2F v 23y b (373 mm X273 mm X
63 mm) DPNCEIE L, fHY L C20%HEKZHBE ICAN, fiklicbons i 3SR /2.

AT —DI L, FEPELIENRTEY, BEHEPHOS > THEPBI T2 ke BFEEY 7,
JEER» 2 BT TR WEEE ML v AL, PS5 TH o 3EMKIE, fan=—»05
Al <A F—=200E, XVv—10L GFEA D), Bl <A F—200L, XTv—10E (FEfEL), C: <A
F=21ED3 %4 TOY Tan=—%Fsic. ¥ 7an=—1374 24 v 7 (¢101 mm X44 mm) D&
IR LB AEZ IO HRARICE L, MR FIck v, HHA F—0EFRERL, Tl
PR B D BR e, IER RO DI, BHERS TSI OKE S 2 72, AFEIL25°C, 12L12D
DR TITo 7z,

] R

Y4 D ERLSBERICKT T HIFEETT

KNEDLLDOBEY 521G, 2o PEHETRIICHALIEDIE<A F—Th - 7o (n=54). £
P4 Lo T4 F—OHBAAREUCIERE 2GR Shar o720 GHEDH 3 thE, t=1.042,
df=8, P=0.33,Fig. ), x V% —R@3R3ILME25ALEICABRCEZ CHEILE IS0 & 3 thiE,
t=3.141,df=8, P=0.01,Fig. 1). fIcB 2 2 Vv =t XV vx -8 2v—7n—8) bRz L
A E DT HEREICE D - 12 (Wilcoxon DFF SIENHIEE, n=9, P=0.02).

BB 2 <A F—r X Vv —Of78)% Table 11IR L7z, KEREZE5 AR, <A F— Tl
RATE) & 7R U 7 RS R ATE 2 R L Ic ik E D AERICZ o fc ISD & 2 i, t=5.445, df=38,
P<0.001). % ¥ v —TIRRATTEN 2R L 7o EASSHEITEI 2R L 7cliik E D AR Z o Tc GHGD &
3 tHUE, t=-8.216, df=6, P=0.001). %7:, <4 F—b X Vr —dEEZBMLIGE (791D 12,
AT 21T o oD~ A F =232 L, AT 2T 700X Yy =02 otc GHLED D 2 tIRE,
HITE): 1=4.943, df=6, P=0.003, fittkfTH): r=-13.00, df=6, P<<0.0001).

REBICEITE AT v —RIEDHE
XV =B an=—TIl3E270 Qavn=—X3[E) OREF24ETK X ZEHDBADA SN
2. =4 F—0ADan=—"TIE27 B 3ERAEI A SN, =4 F— O ADIMEE 1T - T2 EHIZ
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Fig. 1. The number of workers of Pheidole noda appeared in the foraging area where minced or whole prey
crickets were placed. Asterisk indicates significant difference (Paired ¢-test, P<<0.05). Bars show SD.

Table 1. Repertories of minor and major workers of Pheidole noda in the foraging area where whole prey
crickets were placed. The values indicate frequencies (percentage) of behavioral acts.

Frequency of behavioral acts

Behavioral act

minor major

Transport 194 (25.5) 1(0.86)
Dismantlement 7 (0.9) 55 (47.4)
Walking 269 (35.5) 18 (15.5)
Antennal moving 111 (14.6) 7 (6.0)
Antennation 13 (1.7) 1(0.9)
Search for holding 38 (5.0) 18 (15.5)
Care for major 8(1.1) 6 (5.3)
Grooming 34 (4.5) 7 (6.0)
Examination 87 (11.4) 3(2.6)
Total 761 116

HHETH D, 3EOVTNLLEDPEPSHEL Cat uXoliz gLz, KEOREASIMEA Y v —
Bugvnan=—T0a&AHLNH, HBEBEEIZKL, XYy —0FMC &Y HBRICERE MBS h
ol (XYY —fL: 2/90n=—, XVr—HH: 0/9a0n=—, V*ME, P=045. ZEOHHES
AIEERT 12 30.01£21.60%) CEESD) THhote. <A F—DAHDAR=_—TRA T Yy —H\dan=—
&0 LEPIA ST 2 BEPARICE» 5 72 (PRHE, P<0.001).
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Fig. 2. The head width of workers of Pheidole noda in the colonies fed minced or whole prey crickets for 63
days. Asterisk indicates significant difference (nested-ANOVA, P<<0.001). Bars show SD.

BREBZMICIG LIch—R P LERUFRED TS

Iv—7Qr QO OEHERICERES IR o e RHSDH 2 tiRE, t=1.929, df=5, P=0.11). fiHf
DFEIZE > TRA Y v —HE, XV v —pHLl, XY =8, XY v —lflt, an=—%+4 XICH
BARBEL o7 GHEDH B tHE, * ¥ —HBE: =0, df=5, P=1.0, x ¥ v —Ifi%: =1.062,
df=5, P=0.34, Wilcoxon DTS IEMHIRE, MEx Vv —tk: n=6, P=0.92, x ¥+ —lfilL: n=6, P=
0.60, A B =—H4 X! n=6,P=0.71). XV »— 0L, KELEHPGHRIVv—TQ0DFH/NS 28]
BEZIVv=7®&Y b KEH o7 (nested ANOVA, B4 1 X1 P<0.0001, 22 HAE: P<0.0001,
Fig. 3, Table 4). —J5, <A F—OUIEE, WHXHETECIZASLNGD -7 (nested ANOVA, B 4
21 P=0.10, X HAEH: P<0.0001, Fig. 2).

GAHHICKE 2 5 270K, MAEICIUHEBTE AN Lo LD H 2 thiE, t=
0.402, df=5, P=0.70). Z7:HEHICBINT 2 X ¥ v —OFBIC b EREAZZA SRR -7z GHEDH 3
HREE, t=0.181, df=5, P=0.86). {FHILATTO A ¥ v — e AR ORI IIAE R EOMBEL & 6
72 (r=0.944, P<0.0001, Fig. 3).

BYRTE
LAYy =039 7an=—(A)F, ¥7an=—B)BLLFO)IRTHEIIA F—

-t

OHETFEIHE D ED - 72 (nested ANOVA, 7 an=— " P<0.0001, R 7 o —=JkIC & 3 ZHITIL,
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Fig. 3. The correlation between the number of major workers of Pheidole noda appeared in foraging
area and the mass of dismantlement of whole preys provided on the 64th day in colonies that had
been fed minced (open circle) or whole preys (solid circle) until the 63rd days.
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Fig. 4. 'The survivorship curves (mean=SD) of minor workers of Pheidole noda reared in different sub-
colony compositions: (A), 20 minor workers and a major worker with distended abdomen (solid cir-
cle, n=6); (B), 20 minor workers and a major worker with normal abdomen (triangle, n=6); and

(C), 21 minor workers (open circle, n=6). The survivorship curve of (A) was significantly different
from the curves of (B) and (C) (nested-ANOVA, P<0.001).

A-B: P<0.0001, A-C: P<0.0001, B-C: P=0.63, Fig. 4). #"7am=—(A)Ti3, Kfix Y r—¥ <A

F—HHERVED T2 & 2TEEER I, 7 an=— B)TIRZD LI Z{TENIIIEC A LA
b otz

z 3

YA DR BEICHT 544 X7 ) DIREKRINE AP v —DIRE
BIERORS, N4 F Itk D RRSN, 2V y—R@U—2—BEKRICRECSmMLE. L
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oo T, AV —IHEFITHEMICHTEL, SEISOLC THENCRENIER T2 v E 26N 5. ok
WA C b 2b 5T, RELIHLTEINZL DAYy =D FHEIN T, ZOZerdh, <
A F—=PEHOKESEERL, ZRICEDE AV —0FERZTEL V20 EZLNS. [E
O Pheidole pallidula (NyL)ICBWC, BIE 2175 ([MASEHOIREIS U TA 2 L2 74 2714 D
WL SEAIE2 I ersMEINTEY, FHOIcH T 2 SvBEE RO 2 Uy — i L TE DL
WF 4 RAT LA I 2SN T B (Detrain & Pasteels 1991). F4 X7 ) &L, BV A 208
KEVEFFHR LIz A F =725, FMOGIETAY » =Y A4 XOEREIEZ, BIEZ >0 T2 AHE
Bhs.

TENRITORER D S, A4 X7 VB KIBEPFETZ ¢S, <A F—I13#ERTE), x Vv —3fHAIT
e v s, R DEERZ Y > T0d Z e L 2ICk 572 (Table 1). X ¥ v —i3BHTH 2 2
FuFolieffUiRa 2 BERKETYVEL, Hofkrirorz. —/~4F—1F, atuFoli
SURONEE DR THRKREEIRL, 2V y—2UDEEL 7t nXolko/Ng L, Z OHAEEE A~
T 2ITEID IR S . AW TR B L 7o ooy 2 L 72 7o o, Bk o sigtc sz
o lohs, AR CIIEEEREERL 2555, FRRCHALED 2 ¢ v ) B s he. e
Z O THAL, /NI L TRBES Y w S RETENS, FEEBSEr o Ebuc Wi LE ko 7
JTZ<{ A543 (Yamamoto ef al. 2009). 4 X7 Vid L EEMETH Y, B EEHEEO 7 ) vzl ik
0, BRENL CPHAT 2 ETEBL Tw 3. Lo T, AR E» L OTHE L 2 ZTT
W R BIGHEACREDH D, 2D DICHR2EEHER L 2275, Z20—#ERR EAHPAL 2 v
5, iRtk e SERE FIRHCTT S SRR R B L Cw 3 e B2 b 3.

IHIC, AVY—NMEDaR=—TI3, KELHEPHGRAGE, BCAYHAT2 e Ta3Lro
fz. 27 OFEEH, 3EOEORAIBESNLD, ZROETRTLLEIRLEZLDTH-72. LichH-»
T, A F—HlTcRESEG R ataFo k) LEOMAIAIETH D, XV v —OFENAAIRT
hrrEZONL. SEORA D v —[REFBRICL D, X Vv —3FEHPIRL E 2 K & (L1IE 1990
TR, FHTE 2894 ZOMEOILAICHERRL T2 2 e p2 I L 7.

RO & S CARIIZE T, I & RO RATEI IR S e, BB R vz, FEHS ORI R
b,:nm7uﬁfwamwﬁfé% TR, AV v — YT OEBISIERINCELIL TBh, AT

DI LIZIEIRZ LT 3. 212, WEDOBIEA Y v —RMEan=——TOABRINL. EEICAR
»Hiﬁb’Cf T =DFEL R WVIRTUE, FEr L Tan=—0RRYIICA LN 2 (Kaspari & Byrne 1995;
B KFER). AV vy —RAMEOan=—1IB T, LEORE~OZIME, FIHATEEZHER O 0
FIRZR 2 KIEICHRS® 2. Fic, AIRIHO/NS an=—T13, Z0fEHRELIOTHI T
sz, AIEROKEI, ﬁix?U@ﬁbe/v RAEET L TEREICAELZML, XY v —
YRRk O 2 R rc SRREME R R L T 3. S, BANCB W THIEDSFEBICERENCSM S 3 2 ¢ s
HBPMERT 2RI HB1ZA 5. KIIFETIE, XV v —OMNMEP L LEORBESINOEE 25 TH B
ARSI NI, an=—H% 4 XL ToOEHE, H2 CIEEOEDECIC L o THEOZINHRIG
i 2rb L. 5% EDFEMCHET 2 2 v T, ZESRENIBINT 3 500 2 OIS 72 I
DWTHHLPIZT I EHTEIBITAD.

REBZMHFICIG CIch—XR P LERURED TS

ARFEZ BT, YA ZWIE T X Y v — ORI IE & b Nis e o 7o, REGE%R 5 2 70L
B DA, XV v —OHEHRY A IDBHERICTKE - 72 (Fig. 1). MUK O T, HEHRCRENZ
ap=—%A R, 24 F—OBHRICEERLECIERD ONAr -T2 280 b, ZOEVIE, —HOUL
Ef@%TE@zgtlté%®fia<,5xtﬁ®gug;5x/v~%ﬁ4x®7£ma&m1%
2eHEZ6NE. IHEFTOWMRT, T4 X7 VEIFHEEKZHEEDFEITIGE T, XY v — 0L
R T ¥ HHIL N T8 (Kaspari & Byrne 1995; Passera ef al. 1996), AHERIC & O AJE1E »
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U —BOALL T A XLAEITTEETH 2 Z U BEL IC o Te. T, ARFEERTIEA Y v — ISR
MBHLNED oI DL, XAV Y =0 A DIGHVAGRETTHETH 2 ¥ & 2 bz, TEEO KT
&, BEOH MO IOWREREL TEY, EOMNELERIE T2 I erTillshns. —7,
<A F— TS A ORI A S Nz - 7z (Fig. 1). 26 OFERIE, BNk S CEll»ELsn
BERIBICS L SNIRGEE, AAXT7VEXA Yy —DAEDEHDOY A 22 KEL L, LHEHORAIEL 7
RZHET 2 2R LTV, L L, ARERTERFENCSINLIX Yy = Fan=—T—ET
BvTce, XY e — 1847 ) OAR 2 ERIMNCEHIIT 2 2213 Ta3 Loz, SHBEXY vy —0DIF
REMNZA s SREIRNRIC RS 38 2 SERINCHGE S 2 B0 dH 5.

AT v =D —h—ORYIETEIEEE

KREFREY, TAZXT7YV DAY v — I3 BEYEIET 2 WD o TR Y, an=—oflffd
iz m o 2 8 255> 2 ¢ APHIBI L 72 (Fig. 4). [FARROFEHRE, A4 X7 VEOMEICE »THIE S
NTE Y (Tsuji 1990), X Vv — 2B 2 BYMTEHEERIAE T3 —RMICR o3 eSS h 3.
EIRSAT T3y O{E# (Yano 1994) 2 {E5}# (Blitthgen & Fiedler 2004; Yamawo et al. 2012), ¥
I F a Ut (Pierce et al. 2002) % 7 75 & VHA(VOIK et al. 1999) O HB S T EFE L THEITLN 3.
2RO OEOERTIHMEH L RO v LI RKIEYTH Y (VoK et al. 1999; Pierce et al. 2002; Wolff
2006), FIWCT—h—OiFH=r vF e L CRH3INZ & Z 51T\ 3 (Davidson 1998). %7z,
Byk & Del-Claro (2011) %, X7 % 7V J& D —7Ff Cephalotes pusillus Klug (Myrmicinae) (25T, FE¥)
OIENED an =—KEICRKS CEKL T3 2 ¥ 2HlE LT 3. IFREIERE, B2 b O BRER
DRI TICBCTH, 7= —0EEFELAREICL, BEZENRan=—KEICEMKL T2 L0
rEZLND.

2O &I BEOIFRAEIE, Y Y R T Y (Myrmecosystus) (2 3\ T 2 BT S 11T H D (Wheel-
er 1910; Wilson 1971), {REZ(LATR L W HU i 5  CHE(L 9 2 ¥ & 2 51T % (Creighton 1950;
Wilson 1971). 4 X7 VgD &7z, MM Oz & LT v - 7o mimithis S iz g &
TOMELCEREICAERL T2 (Wilson 1984; Langen ef al. 2000; 7 J 857 — & N — 2{ER 7 v — 7
2008). AWHETIE, BYIIERE I OBERMLRET 2 Z 3T o108, 5%, A X7 VED
v oEEERBE CHPEEE ) ¢ ZBES T TR T 2 2ok b, IREE 0L SR 2 H2 e T3
21249,

FAZXTVICHIIZD—h——BDEE

AW & 5T, AV v — DIFEGREROIER L ¥ OBEZIROBHETR € & - 12RO R Y v -
fo, EPAMCAAE S 2 kA e Tl - IRIEOBIEIR OGN ORISR S CEBL Tv 2 2 e 2SR S e,
AV v —=Hii 2 BRI L - g, oA E ORI FIREIC T 225, ZOAMEIIIKE 20
2 FDES e EZ N2 CRE & (LR 1990). EEE, AFO X Vv —DEREE, <A F—0f6.6f%
(R KRR ThHYH, 204EFEI R Rz M, <A F—E b ERTTHE. &/, an
= — OHEFRCEFINIC R E Y SN2 OBRC LT B L RO MFRICIE~N, K& 2O A R E O
FIH e o BB B e SNBHEEIRECIEA S, T4 X7 V1, FHNECHE OB IS L TERE
IZXLOELZN =2 EMESEZIICED, VA —OREHLEFID 21T ¢ EZ LN,
SIENZEHETRICBIRR L 7 RENCIEH L7c2s, RO X Vv — I3 B0 15 L - BHo it o1& EH3H b -
TR HEEMED & 3. 1213, Pheidole JE T3, FEHFENZ VR TIERA Y v — DA EHSLEHGA~D
BRSNS 2 2 € 2YHIH 1T\ % (Passera et al. 1996; Dejean et al. 2005). &4 X7 VIZEWTH,
FELIIA Yy —PHRADRAE L, IFFICBIRMCIR2 55 e 2L TBH, hb OFhEmN
RRENEFRZ T, AV —Dan=—~OHMKEMBINFHMI TSI 2 e EZLNE. SEIE A
Dy —O®RE R S OIHBRNCGRART: ET, v—h—h—2 OB an=_—1lb b TAREea R b
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pagmiel, RY 2080552724 5.

i E

7= —ZRIOMEb e 2 OEREANER L RAT 272010, 7—H—Il 78 XYy =B F—
T—=h—) HBHLNEFF AT Y ORI @RI T 2 i, 2 Yy —OHEEM D ECEEREMT
TC, A=A X Yy —TEREROTENZLDEC 2002 BEEL 7. BANTH A 208 2 (K&
WED 7 xRy atuFiE, NSO KSR HERTLICb ) 252, BRICEHNc - —
DAL X ¥ v =L, 1TEIREN, BHOMAOERR PR L. REIBELE5IIES, XYy —»
BHIICE (BN, <A F—20EATENCEH L, X ¥y —DRRITENCHERE T 2 v W O WA 0¥ A
N, AVr—Pwzan=—7T3, FCACHOHIEINIOICHL, XV —FEDap=—T
BIAEDEC DR HTH»THY, WThbLZFEICL3bDTho7tz. 63HM, K3nfrE527/an
Z— YNNI REHOAEHAan=—0OX Yy —lNRUA Yy —OHRA IR LI A, XV v Ll
EVCIE A LN o oS, FEEICIZEEO K S SIHBI L 72E w234 Ule., JEERICHRE 2 I L 72 X
Vy—pwi¥T7an=—, L TRV AI Yy =P FTan=—, XV r—20gnH7an
=—E ZNZFNHMEAICEC TEFER YRR LSRR, IRl XYy =2 avn ==K A7
MpEDPofz. U EORELPS, 34 X7V OFRBICE T 2 7 —h—OWMERFEESI e 2 Vv =12k 2
BYIRFEREEDSH S 221272 Y, XV vy —JBREOABNZER LRSI, A Y v —h— 2 MMIBHOfRES
FAEMTBNC B RE 2 H - TR Y, HEROBERHHFICRE CEIRL Tvwi eE R LN,

E:l 53

ARHERIC B 72 2O TS 2 - 1B RF O BRI EREREGR, FIE—8%, EH AW
WeEZ, KTFEEML, FH L, 830, 7427 ) 0fENERLFHBRTEI DT IR
W RPEEIE AR G L [T A, AR O3, AAREMIRIASIIORE (REH: 1L
585 BNEFES 234305) OB &2 THES 1.

51 A XX #k

T VT — 2= 2E 7y — 7 (2008) HAME 7 V) HHER 7 — % ~— 2 (http://ant.edb.miyakyo-u.
ac.jp/J/index.htmD).
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