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Abstract Recruitment pattern of workers was studied with a Japanese myrmicine
ant, Pheidole indica, by using four types of bait (honey, powder cheese, solid cheese
and living insect). Colonies of this ant employ a mass recruitment strategy.
Recruitment pattern of minors as indicated by the cumulative number recruited
during 1 hour varied among experiments with different sorts of bait, especially
between honey and living insect. Ratio of the number of minors recruited
during a five-minute period to that recruited during the preceding five minutes
was high (in mean) and varied among experiments in early phase, but then
approached 1 and became stable. More majors (soldiers) were recruited in
experiments with solid cheese, though it is the living insect that caused quick
recruitment of majors, especially during first 20 minutes.
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SBROBEPHEEPLC2 0 = B CEE LT BBDTIVICE LT, T—p— (~25%
79) BEATOIRBRI(EXRAL, ENESHIBEELMETHS. —BCT7 ) OEOR
RZF + VACEKFE LY TH DD, RELLEORACIIIE XE AN TIRETH D L FHX
No. RRLEELRSETH- VETELITHEARIE, BTRE- THEIZ B X 54
ENT BT LBEVN, Tz ¥ BETTE (recruitment behavior) & FE.g (WiLson, 1962, 1971).
BRI AANLCUTO3 204 1 7250 T 5 (HOLLDOBLER, 1971; HOLLDOBLER et
al., 1974; Supp & Franks, 1987). 1) #&{T# (tandem running: FRAjE LC 1 E&EO7 Y %8
BENIFEB), 2) 7 v— 75 E (group recruitment: & EERY7 = v 2 LT, E~F+@
xR BHE~BAT5), 3) KEHHE (mass recruitment: RWORREDOZ TR, HE~BE2h
K7V IBERKROELan=— 0 2 v A ~BRYEETS. BY7 = vV CHEREYER).

AAXTHT Y (Pheidole) B, HRPORM, BEZHH L, 400 LEOBY AT E L /1
—7T, BEMLIZTE SHRT\W 5 (WiLson, 1976 a; SNELLING, 1981; OGATa, 1982). K&
X7 —#—=AA B LS LVZH (dimorphism) 2EET S - & TELT, BETHICSES
EDORE, TENCIIBARLEV-ARES5h5 (CREGTON, 1966; ITzKOWITZ & HaLey, 1983;

NI | -El ectronic Library Service



The Entonol ogi cal Society of Japan

AVYEAFXTHT YOHAESST — v 449

WiLsoN, 1984; R, KREK). cOBEIBHATHCE D X 5 w8k LETHIIFE KRG
WIS ETHD. AFRTIE, BAMNEHFTTAA Y YAF X7 H 7Y Pheidole indica MAYR % B
v, EORECAT =T == (A Dy —LRE) ENEVTAF T —h— (D<A T —
L) OBE R — vy, BEYT L TH~N .

#HHEEHFE

EEr BEIT, BERETCHIEREAFEBARIVCLOFLARERTHAV FAFXTAHTY
D¥E A, 1986 £ & 1987 D = v = —DFFHAER 5 Anb 10 AWAORICTic~1. 3
EHEBETRFED 2 v = — X TN TCLFERAETH D, |3 HACEHALEFOLDDT Y E
IR LT WA ENSholc. WoltAERBRTITRY &, 2 v =1 1ARREND BHAREEL =
ENHAFEINREOT, |EORTERL ARG OEREYHET S LIRYETHY, EFERE
BAERAEL Y2 THIFE L. £2T, BR7IVBEOEEILR A1 2EFH Vv voF- 2
m=—% 9{E (A-]) B, BiEdRE L. EFENLAEREIIEAORROFTHLBNS.

KRBRELURR

1. BhaT8Hos47

2r=—DkEX, FHTHEINDE T —» —DOEEHH D, AEIKREHEXTH-T5 L
HEINRLH, ThETOLIS, BEISRIEENVREBRR>ECFHOEGYHET S LITMHE
FERToW., FCCUTOERY TR, KENKBBHREARY LEHONE I B B
BoRIFPRIEONSDar=— (F) B\, BLLTIRF - X2FEALLT.

EE 1. ZEOEMEK (=4 ) S (Bosb 18cm) 2ER U TH b 10 HRNIEHSCHE 5
7—H—FEBHCERTEE, 10955 30 A TOBVERETAE~AF—2BHEKORF TR

Fig. 1. Bait site set on a wall. Minors laid a recruitment trail between the site and nest
entrance (arrow) across the wall surface. ' i
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HETRGC S, REEKCXAERI/KCELLVE 5 L. ERE T 558, KRB X
DRNERTEELOTRY7 = v/ 2ikbhit X 5K, BECHARY BRI TEREYF
Teodc (B 1). ZOKRT, 1986 £ 7 F 25, 28 B0 2 @ffisotc. WThb, BEEGHEES,
BAMECRErRD LI, 10 HRHRTHEETRBEEI B LD LAWS L 7 8§ 25 Hok
REE 24 R Lic. AENCHE T RAC (Returning Ants Captured) &5 LT % 5 Bl CREEME
FxfTigotk. HEXFIETAE I HEREKIIHE LTI LD,

CEER 2. LoRBRTR, REEEHEOCRCHEABMSEILIN, ThCL>TELLY —» kY
DRASBHATH LI LTEEASS. 22T, BAROKBI MR EBEOBRESD
PECIDZ Lemticd, BlEL “DAKOBEOL” ¥ALEPELERY, Alaw= —%
AWTTH29BL8 A1 HO 2@k, #0558 A 1 HOH®E 2B iR L. =0
KRBT, RYIOT —» —HR% (Ensb 32cm) #FBRALTHD 5 4 45 Bk b 16 463
TORK, BREECLZFBETY -5 -0l (HEBROEBELES) 257\ (RAC), A R
PULIOERRLICO BRI Y (D, BE Vv~ ANREFCHER LABEE (26 4 11 1) <1 4 4
H, REETHRBEOHLEDOH (Disturbance of Recruitment Trail; DRT)* % T7c o #-. DR

r
”
.
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Fig. 2. Effect of capture of returning minors on subsequent recruitment of minors. Re-
turning ants were captured (RAC) by an aspirator. Following this treatment fell the
cumulative curve. The mere disturbance of the recruitment trail (DRT) with the tip
of aspirator tube did not cause this effect. A: July 25, 1986; B: August 1, 1986
(control experiment was carried out on August 4). For all the experiments, the same
colony was used.

YREEORBCETTET Y EHEL, MEBEKEHBE L L & LEM LKL 52 £,
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B, B L OIS Tel, 0B LBEROBIILE s & bhichotc. —F, 8 A
4 BRPLar=—%AWTiTleote, BEPHEILLY -T2 v b v —ARBR T, fHE
CHEENA =1+ - MRFEHECEM L. BEoz bnb, KETERAENLBHAINY
—h—LIRHEE, HOBREYROELEETS, 2V AREHAFRNELEAL V5 ENB LR
mwI k.

2. R4 F+—QEENY—

2a. REBRMBO 5~ <4 F —OEFAOHE - F - v EFRBID, EOHAD
22 60cm FIBEENICBITCHESXRT, HER,S 1 BB I CCBHE S hic~ 1 7 - DEHK
B @Zranc i@ L, S, Forvdol LTBRELRF—X, Wb L LTEBF - X
tdxicdh, o 4 BEYAV. BEXEEY KT 4 BCHFRLUBHEHRCSLS T8, AL
ZRAERNCIHIRT A I R AEEHNTHECEYX, 17 - XX 25cc BEYE 2 1. B+ - X
1K Smm S HbuWOsFFT 4 B Yo T THECEV-TN, A2+ -2 HHLEFERT
ABRLBEEINDRC =AM F - K3 THEIDEVE->TLESDOT, 4 BRMBRIRY VT
WECEE L. £x-m, ERficEE L ey yerFa 9% BE Y CRELTCE 2. W
ROBA S EXRERR (1 B0 LA TGERK D bW T OB R B Fo.

HBEGRE, SECHEbLR <A F— % T —F L a—F L IBBETREL, bLThHEs
T7F—7%FEE, S HECLOBEREYEL, RREGERY 75 7AKKE =, + L.

EEx 1986, 87 WED 5~7 gt 35 @iy, TOSbEFELHBATHOR bR 28 @D
BEREYSVSGE L. IoREEHNOoEREET, BE IE (=== AS5H, B1H, C2 H,
D1E), $5—-<X8@ (A3E,B2E,C,D,E& 1[E), B¥F—<7E (A 4@, D3 ME),
textd 4E (A2E, B2 E) Thoi.

<4 F-—DRBHREGHRER L TH L H- 0T, 1 BB RBEBREMGKY 100%
LLTr/ 7 7FbLic. 5 28 BORBROFHEXRLICONRK I THS. BB - T3k x

100
%
Li
(n<4)
H
\Wmm
501
e/ KL
n:8) SC
(n:=7)
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15 30 45 60

{min)
Fig. 3. Recruitment patterns of minors for various types of bait. H: honey; PC: powder
cheese; SC: solid cheese; LI: living insect (butterfly).

NI | -El ectronic Library Service



The Entonol ogi cal Society of Japan

452 B2 — ¢ IWRIER

100 — T
% 0 Living insects oy
1986-87 5

== 5 30 4 80
(min)

Fig. 4. Recruitment patterns of minors for honey (1986) and living insect (1986, 1987).
The results of all the experiments are given to show virtually no overlapping between
the two baits (results for honey in 1987 are omitted because of their close similarity
to those in 1986).

BHTPBHWGE, BETPLCHMEARL, BF— X, BFF - XR@EOFMTH 7. Lo,
EOBBOHES, RREITETO A7 2&hh-koT, B 4%, £E7H (1986, 87 ) &
B (86 &) O&fixmLic (87 FORREIL 86 EOFh LB L% — Y ThoT-DTHE L),
ORLLHLMARI T, £XLBRIBEORTIREALERIALRI. DF ), BETI
A~ OB AR - K p#EMTHORI L, £EFLEATRIOHEOCBHER,E L, Bl
B BEBEDETES & &d3bnb.

2b. BHERROEIL wiZ, BHEROE(x Roricdic, LT — 2 XAV THITET S 5 5/H
OBEFRORR (SHMBAL) #RD7. B 5 €, fEIBHER, BiBREELRT. M, 8§
REFAND 5 H5~10 40 (X)) CHEIhIcEE 0 H~5 5O/ (X) CBHEShifTE-
(B, BEORWOBEE (2 b 1) BRI TVWS. ZORTE, FHEXBRTEY, @
R R TRBRIO-A 7 2% (@if) #XbLTH5. WThoEEoBE&L, FHETRS L, 9
B BEELBHREO EANRZ BN, §i¥ 13 TRERBOAFOENAEXVC EHbrb. LPET
WH50, REFCEVHEEEZRTOANRSHZEN, 207 2 —XDEE L2 5. # 2/3 TRF
HiE 1 HETEEL, ERMOA 70 HWH U5 LAFH TS, EAM- 54— vid 4 B
DEFBLTRALTH - 1.
. AL+ —DEENS—

3a. <A F-—WREE 2 vy —HBHEOEES

<A —Fk 4V -ORBEHREGBLIERS LCEHLRONL. #HE, £RCAEOH
BER F 1, By F — X (1986+1987), 4 x7- i (1986+1987) 3s L ¢ 1986 £ L4 CHEEIN RS
hic (Ehth r=0855, 0.959, 0.583) », ThUACRARERBERREORh-. Z0zk
b, vAF—HEEE 2 Uy —HABLOBCE R DS LB b Ehbns.
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Fig. 5. Ratio of number of minors recruited during a five-minute period (4, ) to that
recruited during the preceding five minutes (4;,). For example, Az lA;, is plotted
at 1 on the horizontal scale. Means are connected by a line to show recruitment
patterns. Vertical lines represent observed ranges (@: 1986, x: 1987).

Table 1. Ratio of majors to total workers recruited.

Major Total no. of
Food type le\;%egf worjkers (A) workers (B) A/B
ments Range (mean) Range (mean) Range (mean)
1 Honey 5 2- 9(5.2) 553-1272( 923.2) 0.0022-0.0078(0.0054)
9 Powder cheese 5 2- 7( 3.6) 448- 918( 614.8) 0.0029-0. 0089 (0.0059)
8 Solid cheese 4 9- 40(18.3) 1514-1764(1609.5) 0.0057-0.0229(0.0110)
6 Living insect 2 7- 12( 9.5) 491~ 755( 623.0) 0.0143-0.0159(0.0151)
1 Honey 4 9- 40(23.5) 136-1462( 683.8) 0.0239-0.0662 (0. 0435)
9 Powder cheese 3 10- 69(43.3) 511-1141(1094.7) 0. 0196-0.0447(0. 0355)
8 Solid cheese 3 28-119(72.7) 623-1382(1083.7) 0.0225-0.114 (0.0742)
7 Living insect 2 31- 32(31.5) 1165-1302(1233.5) 0.0238-0.0275(0.0256)

3b. Ao+ —DBHEAZ—V

KED AU —OHEEE LTE, BEOEFORRE, SEOBEH, RADONHEIERLLOLS
NT &t (Blxif CREIGTON & CREIGTON, 1959; WiLsoN, 1976 b, 1984). HE Y E T HETII,
HLBESEOENEEIND &, BEYMbLT~ M r—0B2rk2 v - BHRSKD. FHE
<, A7 —DOKRBHENT bR TRTOERT A vy —OBHEASFR AL, F—2ikFx
T, =1 F—DHEAZ - VvERNE, ABCHLEOTHS.
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hongy
capowder cheese

CJsolid cheese
Wl living insect

Number of major workers

Cumulative number of major workers

0 20 ' ' BT ' @m0
Fig. 6. Recruitment patterns of majors with various sorts of bait (1986). H: honey;
PC: powder cheese; SC: solid cheese; LI: living insect. Histograms (top) show the

mean numbers of majors recruited in each five minutes to different sorts of bait.
Vertical lines represent observed ranges.

BN S ER->TVAB 22 o+ — R LE LERR IR, HOE—RRBERC L - o flikich - .
B A~ORFD £ ¥ » —DOHBERHFBIOFEEXHE L TAB L, BE 16 4 48 # (n=9), ¥+ —
A 10 4y 56 B (n=8), BH+—X 12 4 2 % (n=7), £25H 94 36 ¥ (n=6) Th-ot:. &
HEREOBR, HoBER CTEEREYRE T Ll cehr ot (FHREHREOEHIIY
oo Tk, £EFCHROBETIFEN IBHLUACKT L2 6h, BT 50f0EH A ERT
BfmEIN LI LT -2 cingtc). 1986 £ (K 6) & 1987 &£ (R 7) #H#k3+5 L, 224
—DRBHERKIIMBLULOZN D1 (ZOBHITHTHD) M, X —vOENLRE ELT
DIFEANR LRI, 1) £X L EOBE, L0 3 SOHFBREXTHHNOBAR»S, L
1987 FORBR TR ZOFHAEAPFEETH -7, L L, Bdii#EnEsrds@msrEbhi. 2)
B — AT, BEIZMVCAZOBRIEACHE ML, BREBRIES Lot 3) BECRID
BRE DL, 2ORBEEELERF - X0B40 13 BECLEE 1.

FHETRB &, 1986, 87 WE T2 — v ZRLTW A2, WTFhoFELHEYRHLTER
Bio s oEhKENIC.

4. 1ZEARFTOEE

AR, LELERRBE m %8257 VB ECERETH T Tw5%. BoBADH,GEL

BEN B TREVWEYRELCEE, BREROBHEHMAITI LD TIFERNTC, EEYEEER
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Fig. 7. Recruitment patterns of majors with various sorts of bait (1987). For explana-
tion, see caption to Fig. 6.

EHINTLE SRERLSS. TDXHRES, HORREDY, REAPLTEN > zn=—"

AV A—TEREREEL, SHEA~FE T, #EYREIERETHIITCHS. SERERTHEL
FEWT VERE 3 r = —dikehotoked, 7Y BCH> CEOHADAI S 1 m FiElnicSn
5, BEE 10cm 3 Fh BT, HY¥BWTHELk. =»=-B,E,F,G, H, I ¥EH3%
R, FITBER AR, 1986 £ 9 H 26 HE 10 A 1~3 BEit 12 @ERETiE-% 5 b,
10 A 3 Ho 2 E0ORE CTRIKEVCERAG LRI

1 Gl Tk, 16 B 18 D OERE L I3 LA FRARCHEIEREGC L IRR I, RRERH
2 B EEEYER, FEsb Bom BhisAT 14— 1 BECHES-, BEL, ToE4Y
RSB E L. :

2 FlHCE, SEERERERO7 VERCIETET, JOFLVEXIFIRIBLE~NR- . £
OEESRB LIy — e, LELIBBEORTY Z v F AaREBZE - CTWIEHEEGED 5 b 1 @R
ADRL, FREH-> THBCIE L. T08BK, ROORRECHREIhic<A 7 —2¥EM1D
fFe4 BE L.

PJE2o0r —ATE, RERFTOHELAKINARENVBEINRLCY, ThESHIRED
BEREFSELTww. Z0E,, SREENTVECIHER, TErd <17 - LB LMKMAA
CEM LGN 2ERORIN, BHECR WA bishote. BEDyr —A%KBRINE, SRREIT
EpHBEETRE - {EBELT, ENA»r->TETLHER TR,
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% =

AARXT AT IVBOTE » # = X LDTI2, Ph. pallidula arenarium, var. orientalis EMERY
& Ph. teneriffana FOREL O 2 fE% {# - T, SzLep-FesseL (1970) A EERE A S LWPIES T
KoTwad. Thiclhid, ChL2ERARDEFAR*FAL, BHACREBE~0OY 74—+
DD, EATOET, BADIKKEE, KORE L CEORECIE Ut FHEF + &
TU—bREVEREEEDTWS. SEIT, FAF2r=—AVWTOTAREE, ERH5F 0,
T, Ph. indica REVTCXEROZ LEBRTELI o1, ILSEOHETE, BHEIhB <A
FRAY DS, A—HELRVCIEATTLERILCREVWAATDEDHDZ EMBEL
BCisofc (D). HoR, AULHEHFCHOBHI CREINLEORE, BEEOFER LMD
BERAR—viEBYRIETLOLEZbRD. Thilt, K, KBTI sBHE 5 —-v i
FHBBR LA LR IR Tt o e, AL EREEYRETINRE LTLRERYPLTLELL
hE, WAGCAHRBEROVWTHE 5 — v RIEEBL, bIBECHEM YT LLTHETHS
ERTBITE L.

AT DR - HBEICRD L, P ELBRELE SR OB CEEAEENE
bivie. £ELHOHE, FHOBHERIMICENTEL, REHERKDO» — 73D 500t El
AT Shik, MOREBELRSIELT “EELETHD” W IFBRATYRBLICLD L
Eibhb. FE £F (REXR) 0BT I, £ 27082\ LSS, AiEhshrymEss
LEIZOTHIDTAKEDCBEEIFHAINS.

—7, 5 SEBALRTAS L, BEXHLYT, BHROWHC SV CREEERE\ EX RTH, =
BREDAFoEMAE. THHCBHALAE Y, 220 1 BEHEYCHOBERS S L5 i,
EBOTHOO R EERLTWA. i, A50%2kEw0i3, HOHBCETERANE
DECORBREE 2 ORBD, THEDOWTULEERIEZ $ixE oo bhos Ty . # 2/3 T
R BREXIAIRTEETS. CONHZHARBTCRD L, BERCH» TEEOT7 I 2HH
FICHEND L D IGBIT LTV AREBTHS.

AV —DEANCTKITBTEH V- ) =i, BEL-TWHUBLWVEWYH S, —ffiIc~
A= A2+ —DOHBENERTHIZE, 2V +—DVA— ) —3ELTS. FF—RCE
W, 2r=—RELKT DAY+ —ROUENRFEL L, <1 F—DHEYBEDEHLES LD
Wrst— b Y —pUEA S (WILsoN, 1984). s} 5 2 ¥+ —DBENT, YR, BT L - Tl
W&RD. HHRD Ph. militicida WHeeLER (CREIGTON & CREIGTON, 1959; FEENER, 1986), Ph.
fallax Mary (ITzkowiTz & HALEY, 1983) X Ph. dentata MAYR (WILSON, 1976b) Tk, £
+ —XEBOHOLDHE SIS (LMo Ty Ay v — LFThB - L0385 \). L LIEH
S+ D Ph. pallidula > Ph. teneriffana Ci, SEBHEOEMZ, KEWEOEIVH LELC LS
LT\ % (SzLep-FesseL, 1970). EFAREF (RER) 1%, BANEOABCRWT, 204+ —R X5
HOG Y LAREHRCRETEELBHISR L. FAHEOERIL, KFOESRYZEL T
5. 2FD, BREEOHFELL, HACIRBREINLELHET TS, BHBF-—X, SxtchiHL
LIcGE, WRE, BF XML LIEBEIVE DAY+ — BB IR T3, T4, i 2T
BEE - 7OIB LR COZ iR, F2EVEOBCVHLRBRL, BEENFELTY
BWHETHEOHBEYFHL, EEEOLDEEL DAY s —NEBIHIhRER L EL S
N5, Lrl, AECHETHAINF - A LEAWF - AOMCHELHE & — Vv OENELETS
L, BRF-—ADEE, BEEOTENLEOLHEVROBIE S 2 ¥y —NROEFLBEIhDE
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&#B.Wﬁﬁiﬁ%k@%k%htb.ﬁﬁ(w”)%Tﬁvfﬁf7ﬁ7Ul%jbmwSmm
T, =R IRE L L XY RE X EE LD ATy —DHBRELEERLTS.

fvv—OE%%ﬁﬁﬁa—vu,xoxoo&@iﬁ%%ﬁ(nn=—ﬁ@xv«—:74%
—H, AU y—ETAF—DOHEOHBHER, R AEBT A7 VEDE WL Y) CRETSH L
2z b5, flxE WARREE (Pogonomyrmex) % $§-> Ph. militicida %, 25 cm HLOMHF
Mmm@fk,74T—ﬁﬁfﬁmf%6PhﬂMx®%%,&K<&%%ﬂm%ﬁbx?v—o
ﬁ%u%%o%%m@ﬁﬁ%éhfv6i5f%bﬁ$fﬁ*ﬁf7ﬁ7UE@%%%&LTM,
FEA Y97 Y Tetramorium caespitum (LINNE) (SBEF, 1959), b A=y T Y Lasius niger
&mﬁﬂiﬁ,%%ﬁkﬂ¥yﬁﬂ¥?79mewSp(iﬁ%)nEﬁﬂBhéﬁ,%%Kﬁ
¥} % Pogonomyrmex @ X 5 WCERFITILILY. AAEDABOBRE, HOWIHLIZAY + —DEE
B O 1 DLt s TD EE L ba. i WHEELER & NuHOUT (1984) 1 Ph. bicarinata %
mbfﬁ%%ﬁkb,%EDV”9+—“®%QW%§ﬁ,ﬁ&@v»9+—mlofﬁﬁéh6
CLEBELMC LTS, X HIC WILsonN (1984) I I uE, Ph. guilelminuelleri, Ph. megacephala,
Ph. pubiventris ® 3 TR\ ~T=aw D=4 F—DEDBEEGIEL I TBE, 2P+ =D
=4 F—DHE (BLFotHE) ¥ERBHIL, ZOBERA Y+ —D¥E VA= b Y —h 14~
45 FECRNTS. HEL, ZORBI—FEHLLOT, 2m= —HO <A F = 2T —HHER
+5E, BHEETRCRES. 2 v — OEEOMEIIL, PERBF it oBEECEAYEBEINE
ThHbD.

EEGHEEOBVABRT L-T, R AEGREEPICHE S <4 7 IR ¥ LIEREER
kaztmﬁ%ﬁ%%%bbhfigkﬁbha.%@@%%?ﬂ:@ﬁaomf@%ﬁtﬁ%u
/ol o fehs, RERGTCOBEIVMIERN DD D 55T Lbho . & Bl OER TR
%&%D&AD#BIm%%@ﬁmﬂﬁbtﬁ,:Olﬁkﬁ(@%ﬁ.ﬁ%ﬁ*@ﬁﬁﬁtﬁﬁ
A T Db LhiEu. &, BSYH m @ UcERE T, Rk OBAOH KL R
TAHZLEDRDETHSS.

5t i
iﬁ%%ﬁbém%tof,i%%?ﬁTUEOE&KCVTSﬁﬁVtﬁbt%§E¥ﬁ(E

18 R derET), O R BT L SR T r R SRIUSF (R E FESERk, #AmH), FAM
(IR BRymEmE s MRCES LT,
X B
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