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l. 

SGveral ant species may be associated with the same honey-

dew producing insect 1n e1trus orcharda. Recently antagon1am 

and competition between two such ants were reported from Letaba. 

This report stimulated the pre-sent study, the purpose of 

which 1s to aso~rtain wh1oh ant species are most numerous 1n 

eltrus oreha~ds ln the Eastern Cape Province; the reasons for 

these ants being able to occupy orchards; and, finally, their 

relat1onsh1pe. 

A survey of the aun<!ays Rtver Valley and the Fish River 

Valley revealed that three species - Anop1oleE1s oustod1ens Smith, 

Anoplolepls sto1ngr~ever1 Forol, and Phe1do1e megaoephala 

Fa'brlc1us - were commonly found in o1trus orchards in assoo1at1on 

with Soft 'Br¢wn Scale insects. The territorial relatlonah1ps of 

these ants wore determined by plotting their dlstr1but1on at 

intervals for over a year. 

It wee f ound that th$11" distribution could be correlated witt 

seasonal climatic conditions, the effects of farming practices, 

brood r~arlng requirements and behavio~ral differences between 

th~ three spec1es. 

The ant, A.stein~oever1, h8d not been previously studied, 

and since foraging is en integral part or territorial behaviour, 

somo aspects of its biology, and more especially its foraging 

o.ot1v1ty. were investigated to compare it with the known biology 

or the other two apec1oa. 

Observations on the foraging activity of A. stftl;ngroeve:t-1 

wel'o made at monthly lnter~als for almost a year, and correlated 

with climatic conditions prevailing at the t1ma. 

So me seesonal and dally variations in foraging behavtnur 

could not be readily oxpla1ned in tnrms of the offecta of 

temperature and humidity on the ante. Other f actors, 1nolud1ng 

trophsllaetlo at1mulat1on and overcast ekiaa, were found to 

influence ant activity. 



Ow1ng to the p rent leek or into t1cn tn the lttera~uro 

t poaa1b111.ty or pttt!od 1e bo 7~ , f'l!loc!uotlon by ott Brmtn 

Scale 1:ast.!ets oontrolllng •nt act1vtty a 1rweat1sst8<1 1n the 

labot- tory. 

The resulta ot thla atu4y 1howd tt-.at 1t was not 11brlly that 

honttyt'Jew ex~ret1on reetr1oted t.he actl"flty or the nta. ~vellal 

lrY~atts-tor.~ haTe nlao tound that ny 1nte~rels~ ol1 t1e 

t ctors 1 corrol t.d vlth ant toraslng havlour, but h&~ 

%presaed d1aeAt1atDct1cn at not belng able t o reach the arux 

ot th tte11. 

'l'o olal"1f'y the 1s ue a eonetant te ra ture chaaber vaa 

conatJ~Uet.d 1n vb1ch e c:ol()n,y of CM tor!-atel" art'U ""' houaoc. 

um the nta W!ll're eubj et4Kl to • s r le of' te Mtt~• at 

~ lf'f•rent ht' 1d ltlea, all otb r t ctol'a N el1m11'211t.ed or apt, 

oon3Unt. The ertocta of' then t-wo r.ctore on the thermoklnetlca 

ant! to~ g1ng ectlT1ty of' the anta wre regtate~. 

!h1a \bea1o e~nt 1ns a • ral a~otton•• and nt the end ot 

f980h the reeulte arc dlseu a 1n the 11gb~ or the avallable 

l1tftreturo nlf com r1eona ero drawn betweftn the apee.taa umer 

1nY atlSCtlon. ~ ln rttaul ta re gtv n 1n t.ho au ry. 

Af't.oJt the auUM~ary t.11o oppend 1ee11 a" 1nclude6. . n& 1o an 

ettf!m!)t t ,., eo!DP8re the eff'oct on ent a 1ze or thft hone)'Ctew d 1et 

or orchard eolon1@8 wlth the protelnaceoue d1et o~ veld ant6. 

!he other a~pend 1-r 11 n x rl nt t.o eontttol cttl'ua nte w1th 

an 1naeet1c16~t. 



3. . 

INTRCDUCTION. 

Th1e dissertation embodies the results or an 1nvestlsat1on 

into the biology of ants nseoa1eted with citrus orchards ln the 

Eastern Cspe Province of the Union of South Africa. 

Citrus farming is practised there 1n r1ver valleys on 

alluvial deposits. Variegate~ alluvial so1la drain eoslly 

which make theo pre-emin&ntly au!table tor c1tr!eulture. 

The eh!ef citrus productng a~~as are the Gamtoos, Sundays 

River Valley (S.R.V.), ond the Fish R!vsr Valley (F.R.v.). 

together with its tributaries, the Kat and Koenop rivera. 

Citrus is produced ln othor river valleys to a lesser extent • 
. 

In thts 1nvestlgat1on only the S.R.V. and ?.~.v. were considered. 

The industry la concentrated in r1ver valleys since 

successful farming 1s dependent on 1rri~t1on. The surround ing 

country, sa a result of low ra1nfall, has a sparse vegetation 

whieh Dyer (1937) and /. cooks (1953) term 'Karro1d'. "~ere over­

grazing has occurred it approaoho~ typical Kar~oo 1n character. 

In both the areas in question the annual rainfall is about 

15 1nchsa. 

Irrlgetlon hoe turn~d these valloys 1nto virtual oases ln a 

semi-d sort. Thia ta particularly true in the S.R.V. Plant 

growth is at1nrulated both in and aroum aohards, thus encouraging 

the spread or 1nd igenous and lees hardy· plants which would not 

survive without irrigation • The insect fauna hue reacted 1n a 

s1m1lar manner. • ~ny insects formorly living 1n the surrounding 

ae~ub have moved to this attractive environment. (Smithers, 1953). 

Many non-indigenous insects, ospectally citrus pests, have been 

1ntrodueed. or have invaded the area, am attempts at biological 

control of these peats have l"eaultod !n the introduction of 

p~odetory ana paraoitic 8p&c1es. 

Among the introduced ins~ot pests of e1trus are honeydew 

secret1ng Homoptera, especially the Soft Brown acale (Coccus 

hesPE:?r1dum Linn.), the 01trus Mealy Bug (Psoudoeoccua o1tr1 Risso), 
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the Australia Bug (!cor~~ Eurcheai Mask:_l.), nd th Citrus Aphis 

(1oxoptera aurant11 Fonsc.). tosether with o few other Homoptera 

of lesser importance. Many insects, ospec1ally ants and Dlptera, 

are attracted to the honey~ew on which they re~d. The insecta 

associated &lther wlth thft secretion or the consumption of honey­

dew, tosether with their enem1os, may be spoken of as the 

*'ttonp,j'dew Complex". 

The richnoas of the insect population or orchards la shown 

1n the work of Smithers (1953) ln the S.R.V. He counted the 

dead lns~cts which fell onto plnet1c collectin~ sheets during 

fumigation at n1ght. Hn estimated that his catch represftnted 

only a quarter or the total insect population nor~lly present ln 

e1trus trees during the day. The number of insecta he recorded 

per tree verie~ from 33 to 269, with an avers~ of 126. The 

following is o llst of tho orders into which the insects and other 

arthropoda f~ll 1n order of decreasing abundsnoe:-

Coleopters; Arnne1da; Diptora; Hymenoptara; 

Homoptere; L~Pi~optera; Nou~opter ; •~mipter ; 

Orthoptera. 

The env1ronmnnt 1s subject to fr8quent change. Farming 

operations such ae harrowing, ana apray1ng of citrus pesta w1th 

lnsectleiaea, disturb tho flor~l enO faunol populations. In th1a 

way tbe orchard lnaect fatmD is, both directly and 1nd1r&ctly, 

effectod detrl~ntslly and 1s always ln a state or tlux. 

Ants have been recordod in citrus orchards ln many parte or 
the worl~. and thoir suecoas 1n tost~ring 1nfostat1ons of 

Homopter ana hindering predators and parasites of citrus pest 

insects . make them economically important. S1m1lttrly, ants are 

also to be founC! roater1ng Homoptero on suoh crops ao coffeo, 

cocoa and various othors, which are grown 1n plontat1ons. 

The ants whlch are cone rn d in th b1onom1ca ot the 

orchards in the S.R.V. and F.R.V. are:-

(1) Anoplolepts custodlens Smith, 

(2) Anoplolepls ste1ng~o8ver1 Forel , 

and (3) rhe1dol e megoc8?hola Fobrlc1us. 
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Formerly !r1domy~mex humills Mayr WOS ~~ported !n the S.R.V., 

but 1t !s appersntly no longer prteaont. 

Ants, like moat an1mala, ere frequently roatr1cted tn their 

d1atrlbutton by cltmsttc factors. 3ka1t& (1955b) has shown that 

th8 ~rgont1ne ant, Irldo!frmox hum111a J~yr, 1s limited 1n lta 

clstrlbutton to low-lying roglona with a mild, equeble, 

me~1terronean type or ol!mote 1n ~th hemispheres. In ~outb 

Atrlea this snt ls moat aueeeaaf'ul in the srea arouDd CaiXt Town 

!n the ;estern C8pe Province, elaewhen it finds the cllms'te too 

severe; this, to~thar with compot1t!on from other nnts, hampers 

1ts sprea<l. 

The Cosmopolitan Brown House ant, Pheldole moeacephala, on 

the other hand, !n ad~!tlon to ~lng round 1n both hem!ephereo, 

has a w1dor dlstr1but1on then the Argentina ant and 1a not · 

restricted to such narrow seograpn1eel reglona as the latter 

apeo1ea. Th!s 1hows thRt the Brown Houao ant io adopted to 

tolerate a mueh wld r range or ollmatle eond1t1ons. This ant is 

well known and is widely d 1atr1buted ln nouth J\frlee and has 'beftn 

recorded both 1n lo•-ly!ng ooeetal areas (Carnegie, 1955) and the 

hlgh veld ("Br~lthuyaen, 1948). Tho Pusn-ctous an:ti, li· crustodlens, 

bss a a1m1ler dlstrlbutlon ln South Africa to thot of the Brown 

House ant, and both spac1es are known to oceur in oroharda 

(Sm1t, 1934; Steyn, 1954 , l954b; 5totberg, 1954). 

Competlt!on betlMon etrre~nt spee!~a of ant 11 well known, 

and the alze and behaviour ot two competing spee1oa of.ten d1tfer 

considerably. Where two species are co.npotlng for the same !ooc.l 

eouroe and for a c~mmon habitat, that apeelea whleh la beat 

aeaptet'J to PJ:'e'\'S 111ng cond 1t1ono r1ll tend to dom1zwto the otllrr 

Thus climate may offer on& or other epoc1es more 

atl1teblft cond1t1ona at d trroront a~asone, wh1l~ fnrm1ng operations 

~1 create del&ter1ous or boneftetal cond1t1cns tor one or other 

·or the two apoc1oa . 

Tbla m y ~ put in another way: o1trua orchsrds are subject 

to the genert:tl c11m9te or their a reo, but the env 1ronment 1s 

nlter4td by the various ol)erot1ona celled ror 1n eitr!culture. An 
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ant species most likely to succeed under such conditions ls one 

which thrives in the particular climate or the ar~a and is least 

affected by farming operations. That such an ant will tend to 

become the dominant sooeles has been shown by .. :lay (1953) ln the 

cocoanut groves around Zanzibar where oecopbylla longlnoda Latr. 

has been replaced by Anoploleple longipea Jerd. Subsequently 

_A.lone;lpes has been driven out or certain portions or tho leland 

by A. ouatod1ena. 

Steyn ( 1954a) records that P. megooephala and A . custo~ lens 

era &nt gon1ste, or eompotltors, in citrus orchards at Letaba. 

These two ants are associated not only with Soft Brown Scale from 

which they obtain honeydew, but also with Red Sc&l9 (Aonid1ella 

aursnti1 Mask.), although what benefit, 1.r any, the ants derive 

from th latter relationship 1s not known. He also notes that 

there is a s~asonal change ln the ~hav1our of these two ants 

towa~ds each other. In winter!· mogacephola becomes more aot1V@ 

and makes attacks on A· custodians at night, but the latter 

species usu&lly recoups its 1oat territory during the day. Thls 

1s an 1natanee of' olimate favouring one species. Steyn also 

mentions that farming operations 1nfluence~J custodians in its 

seloctlon of nesting sitos. 

Th9se observations at1mulatnd the undertaking of a more 

deta1le~ study with a V19W to finding out: 

l. which are the dominant ant species in the s.n.v. and the 

F.R.V.; 

2. what nre the relstionshlps (a) between dominant species and 

(h) between them end suboro1nate ant species oocur~ing 1n 

orchards; 

3. in What ways the climate and farming operations favour or 

handicap the d!trerent s~clos; 

4. to what extent, if any, the selective forces operating on 

ante in th~ orchards have modified thG behaviour of these 

ants. 

Fully to anaw r theao quostlons a study of tho t~rr1tor1al 

relationships nnd the activity rhythms of the different ant 
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speo1es undet• cons idet-at i"n 1s necessary. 'thus the 

1nvest1gat1on r~solves itself tnto two ma1n aspects:-

1. The torr1tor1al and general relattonah!pa of the ant speeles 

under cons1deret1on; 

2. ~e aot1v1ty rhythms of these ant spoolea which would 

enable us to assess wh~n th~ ants are most active, and 

how cl1mat1o factors affect thetr toreglng potential. 

From the results of these studies the relative eeono~tc 

importance of the different ant apeetes could be aeoerto1ned. 
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J\. A NT T~ITORY. -
I. l!STHODS. 

The tnveotlgatlon, 1t was decided, could beat be made on 

the following l1nes:-

(a) ~0nalve quantitative surveys of the farms 1n the 

S.R.V. and F.R.V. to establish whlcb ants ~ere the 

1110at wldes~ad and the dominant s-pecies. 

(b) From th~ae surveys 1t was hoped that suitable orohards 

vould bo found where at lasst two dltferont species or 

ant:a would be compot.1ng ln the saM orchard. Th~ 

territory each apec1oa oocupiod, 1n tor~s or the ~Jmber 

of tz~es it foraged, would be recorded on mapa. Such 

distribution records were to eov~r a period of between 

one year and e1ghteon months, ana individual maps wore 

to be made at intervals of about threA months. 

(c) During these regular v1slta to orchards, observations 

of the 'l:>ohavlour ot d1tteront ant spec1 a towards eaoh 

other would be made, and thus their relationship might 

be eatsbl1shed. 

Two cr1ters wore emnloyed to determine the territory held 

by the ants:-

1. Foraging territory, 1n which citrus tr$es were visited by 

ants from nests outside th~ treo 'islands', or uncultivated soil 

benesth the trees. It tree was considered as being the territory 

of a particular species if one or more individuals were found on 

that tree . Tapping of the tree trunk w1th the fiat had the 

effect, in ons&a of doubt, of bringing ants down the tree. 

2. Settled territory, 1n which the tree 'island' oontninad 

one or more colonies or snta of the same apecles. 

such a territory need not neoessar1ly be fora~d. 

The tree of 

Th1a ap-plies 

ea~c1slly to A.cuatodiens which has a partial h1bernst1on during 

winter. 

fhere an obvious ant nest entrance '~a seen, but no ants 

appeared, stamping on the ground or blowing tobacco smoke into 

the nest brought out the ants if they were present. D1gg1ng up 
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the upper portions or nests confirmed the results der1ved by 

stamping ~nd tobacco smok • Frequently there was no reaponse, 

and ants wer& r~eorded ae boing absent from that area or island. 

This happened i n winter, because in the polydomou~ nest1ng system 

of !.custodtens~ 'outpost• nests are vacated and the ants 

temporarily withdraw to base Mats. 

E· ~ gaoephale, becaus~ or tte burrowing habits, presented a 

similar problem. When no individuals were seen on the trunk, 

the surface sell around the base of the t}.'tunk was dug up. If 

ants were found by this means the area was considered to be 

!• megocephala territory. 

All territory observations were made du~ing times when the 

ants ,.,er~ most aottve. and tho r~sults wore rffleordod on maps. 

In these maps foraging and settled territory were not 

differentiated, and wo~ atmply ~ecorded as being the territory 

of the ants in queatton. 

d 1scusaed later. 

Thore 1s one exce~tlon whtch w1ll be 

No attempt was mada to estimate the density ot Soft Brown 

Scale per tree, and only 1ts pr~sonce or absence was ~ecorded. 

It waa felt that the categories la1d down by Steyn (1954b) were 

not practical and hence they were not used. Simil arly Rphlds 
') 

and Fulgor1ds (Hilda patruella stal) were also recorded as bolng 

present or absent . 
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II. PRELIMINARY SURVEYS OF ANT DISTRIBUTION. 

(s) Sundays Rtver Valler. A survfty of this vall~y was made 

dur1ng March, 1955. Where poastblo, farms with known heavy 

lnf.estattons of ants W0rs vtalted, ~t tn fact tho survey 

extended along the entire longth of the vall~y. In all, twenty 

:f'arma wero v1a1ted nnd A. custoo lens was round to be the dominant 

ant on all those farma. 

The following ants occurred with A.custod1ens ln the same 

orchards:-

Pholdole megaoephela on two farms; ( 1) 

( 11) Crematosastor serateeekerl D.T. var. 1n:fsceta Sant. 
on two farms; 

( 111) ~notlolep1s stetnsroovert For. 
on hree farms. 

A.ate1n~roever1, although not 1n any way so important or so 

widely d1str1butea es A.custodlens, was the only ant which seemed 

capable or competln~ w1th lt. In one orchard 1n ~rtteular 

! •J!te1ngroover1 wee sufflclently numerous to make worth while a 

more detalloa study of the ralat1onshlpa of these two spoc1es. 

At s~veral pleeea the two SPAelea foraged adjacent trees, and lt 

was felt that the relat1onsh1ps of these ants celled for closer 

study s1nc~ the1r almllarlty ln most respects ma~a them \fell­

matched competitors. 

c~thAr species of ant were found in orchal"ds but dld not 

sppear to be associated with scale insects. 

species are listed ~low:-

Thea subordinate 

Monomorlum dlstlnctu~ Arn.(va~. lev1eeps var. nov., M. S.) 

Tetramoriuf quadrlsp1nosum Em vsr. eudox1a For. 

Tetramorlum skerman1 Arn. (var. myera1 var. nov., M. S.) 

Technomrrm~x alblceps Smith race forel1 Em. 

Dorylus eff1nls Shuck. 

Monomor1um dclago~na1 For. var. bell! For. 

(b) Fish River Va~ley. Four far~s 1n the F .~.v. 1n the vlclnlty 

of Fort Brown end Piggott's Br1dse were surveyed. Citrus 

cultivation ln thls district ls discontinuous, contrasting wlth 

the continuous cultlvvtlon in the S.R.V. Ind1v1dua1 farms are 
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separated by farma wh1eh do not cultivate citrus, and 1nd1v1dual 

orchards even on ~he same farms may be several miles apa~t. 

The orchards are surrounded by overgrazed scrub. F1rst 

impressions or the survey made in April, 1955, suggested that on 

any one farm elther A.eustod1ens or A.stetngroever1 was to be 

round, but not togeth$r. thus tb~ d1str1but1on of these two 

ants wss different from that 1n the S.R.V. 

Other sPAcles of ant wero found 1n the orchards occupied by 

the two £nop1olep1s species. These subordinate spac1es were in 

moot cases 1n small isolated eolon1es end did not have any really 

s1gn1flcsnt bearing on tho problems under consideration. 

However, on the farm 'Dunbar', where A.stetnsroever1 was the 

dominant Anoplolepis ant~ colonies of Phe1dole mesacephals race 

punetulata Mayr were equally numerous, 1f not mora abundant. 

Thls latter sltustlo:n ideally eJl.l1t9d the eond 1t1ons under 

which 1t was hoped thnt the 'PrOblems outlined above eotlld be 

1mrest1gat~d. 

on th sam farm several other species or ant were round 

11v1ng close to, and frequently wtthtn, the territory of either 

A.sto1nsroever1 or £.megacephala. Two or them er~ predominantly 

gra1n- eatlng, and ss such di~ not compete for honGydew in the 

orchard. The prosenco or ~etn-eating s~ctes rofleots the 

ertd lty of tha srea a1nae theaA ants usunlly inhabit deserts. 

Also the numQroua s~cles round on a slngle far~ indicate that 

th1o env1ronmont was invaded by ants troln the scrub bordering 

tho orchards. Most ap~ct~a found in thP. veld slso occurred in 

the orchards. 

The overall 1mPraenion ga1nad from these ourveye was that 

on 'custodtena'farms only e fow other ant species were tolerated, 

and these cocup1~ rather poor sections or th~ orchards 1n whloh 

1t 1s thou~t ! .custodlens had no real interest. Thnse 

subora tnstP. anta, with the oxcmpt1on of Cr matosaster app., do 

not occupy any speetel niche w1th1n thP- orchards. \fuero there 

is a a nse ~pulatlon of A.custo~1ons 

found. 

these ants aro not 



'stelngroeverl' ~arms proeent~d e different picture. H re 

several e~c1oa of ant apnea~~ froA to roam through the 

torr1tor1es of hoth !.stelngroaver! and Pheidole. Thla 

rP-latlonsh1p will ~ explained lQtor in terms of food requ!rementf, 

and the hBblta of the ants eonc9rned. 

Crematogaster was round in thla area and the S.R.V. on c1trus 

tree a 1n p':ior cone ttion and 1n a state of negl ct. Once e tree 

has been neglected, and not termed 1n any way, lt mu t be 

cons1d~red aa no longer betng part ot the citrus orchard 

environment. Thus these ants d1~ not form any ~rt or the 

'honeydew com~lex•. 

In 1948 ~ihitohead made e brief study of A. custod lens and 

Cremntogaater 11onsmt For. rae~ waetzaecke1'1 E. 1n the S.R. V. 

and he records:-

u •••••• thf'lse two speeiea or ant are seldom .fou~ on the 

same trees. ~ben a blgh pereentase of tho population is 

meda up of ~.custodiens there 1s 1nvarlsbly a complete 

absenee of £.liengne1 and v1ee veroa. The occurrence or 
Q.llengme1 waa too isolat tt d • • • • • • • • 

The 'isolated' occurronce of Q. liengmei corr~e~omls with my 

observations. 

Th~ subordinate ants occurring in the F.R. V. orchards are 

listed oolow~-

1. t1 custod ieM" formes-

~-!onomorlum d latinotum J\rn. (var.lev1cepa; vsr.nov. H. s. ) 
Cr~ma.togaater per 1nguet1 Em. 

2. '1siie1n.groeveriu rarma:-

~~ssor bsrbarua L. race £!R!ns1s MAyr, vsr. doc1p1ena Fo1. 

Tatramorlum ~tul!ferum Em. V9r. eluna For. 

J.tonomorlum albop1loaum Em. rse·e thales For. 

Camponot~s rufoglauous Jerdon, race veatita Smith. 

Cemponotus rufoglaucus Jerdon, race clnctells Gerst 

Camponotus maculatus Vab. 
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( o) ~ummarl• 

1. :1• custod lens ln \n'X!oubt~dly th dQW!!nAnt anc1 most 

"~1et~s rn"e"d ant in thE) s. R. V. • but &IIJV~'T"4l subor~ !nate 

sooc1ea ....Ol' also fcum. 

2. · In the F.R.V. ln tha area aoout Fort Bl'Own a peculiar 

s1tuat1on exlata where 1n some cases entire orcharda 

are dom1nat~ ~1ther by !· ate1nsrotver1 or 

! • cuatodlens. ln oth~r orchards mlxed populations 

of 1141nly .!· ate1ngroever1 am ,E. mee;acephala, tog•ther 

with other sn~s o~ no economic lmportsnce, were round. 
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III. OvNDl T!CNS IN THE SUNDAYS RIVER VALLEY AND THE FISH RIVER 
VALLEY. 

The behaviour of' the ants und9r consideration must to some 

extent be dopendent on climate. It is, therefore, desirable to 

havo on record the seneral conditions under which the ants 1n 

these two valleys 9X1st. In recent years greater consideration 

hss been given to climatic factors within highly looalls&d m1cro­

hab1tata since the conditions obtaining in these niches are 

frequently more important to the Sp$o1es concerned than the 

regional climate. Micro-climates, however, must be considered 

as offshoots derived f'rom macro-climates. 

Maaro-cl tmatlc oond 1tlons a.re usually expressed in terms of 

a1r temperatures, air humidity and rainfall .• These conditions 

are markedly effectad by the topography of the region, but within 

a given area small features such as vegetation, soil typo, a:nd 

slope of the l.and, give ris& to a aeries ot m1oro-envlronments. 

(Edney, 1954; Gosawald, 1941; Wheeler, 1932). 

These micro-environments intergrade, but w1th1n certain 

l1m1ts they have considerable value for different species of 

Isopods (Edney, 1954). Gossvald {194l.) has shown that the 

t't1str1'but1on of ante of different spse!es within forests, grass­

lands and oth&r habitats, 1s largely limited by the speelfic heat 

requir·e'ments necessary for the successful development of the 

brood of each speclos. Some ant species have overcome the short-

falls of the climate by constructing mounds of earth and twigs to 

obtain greater Insolation and run-off of rain (Andrews, 1927). 

It hna been mentlonRd that Pheidole and Anopl olepls are 

widely distributed throughout South Africa, and that species of 

thaae two genera res~ond 1n different ways to seasonal changes 

in ellme'te at Leta'ba in the 1ranevaal. In the Eastern Cape 

Province citrus is farmed in low-lying river valleys, :1nd the 

climates of the two valleys under consideration will be 

oontraatea with each other and wtth that or Letaba. Th~se 

climatic data are usefU1 in explaining population fluctuations 
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of insects and how orchard environments may be derived trom a 

maero-cllmate. 

General conditions in the S.R.V. and F.R.V. w111 be 

described and then summarised in s table, together with detailed 

records of el1mat1c conditions. 

with those of Letaba. 

{s) General conditions. 

1. Sundays River Valley. 

The latter will ~ contrasted 

A stretch of some twenty mlles along this valley from Addo 

to Kirkwood 1a under il'r1gat1on, which !s regulated from Lske 

Mentz. Monthly irrigations are made throughout the year e~cept 

1n May, June and July. Thls gives an average of eight or nine 

1rr1gationa per year. This number may be increased or decreased 

depending on the rainfall and the amount or water available in 

Laka Mentz. 

Irrigations are made from a canal running from Lake Mentz to 

Addo. This canal 1s tapped at intervals and the water is led 

along furrows to individual farms. The 'Bes1n System' of 

1rrigat ion is widely practised. J. bas 1n is made by bank1ng up 

the soil along a row of trees, each tree being isolated by 

shorter banks running across the main banks. Ind iv1dual bas lns 

vary in size according to ~he s1ze of the trees. Frequently 

there is an 8res between the main basin banks which is not 

irrigated, and ls known ae the 'lane'. The l.anes are not. 

irrigated but l'ece1ve seepage on which weeds and gt'ass thrive. 

The soll basin banks are not permanent and at-e destroyed during 

harrowing, which makes bank rebuilding necessary before the next 

irrigation. (Fig.I) 

Cult !vat ions (mainly harrowing) are made after every second. 

irr lgst lon. 'Clean', or more assiduous cultivatlona, are made 

ln December, January and February. Moderate weed growth is 

tolerated ln autumn and winter to assist in retaining moisture 

during the 'drought' months. 
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2. Fish River Valler. 

There are considerably fewer citrus farms here then in the 

Sundays River Valley, a1noe citrus farming 1s a harsher 

propos1t1on 1n this area. There is no asm r~om ~hloh stored 

wet~r may be drawn for irrigation. Water is pumped directly from 

the river to orchards. Small wnlrs bold back some of the water, 

but for the main part irrigation in this srea 1s a tunctlcrn of 

the water level in the r1ver. Droughts are not infrequent. The 

val.ley 1a deaply 1nc1sod • nd the alluvial deposits are restricted 

to a .narrow bank along the river banks. 

Terracing ls imperative, since the orchards nro set close 

to the river. Virtually every row of trees 1s on a terrace. · 

Ter~ac1ng is oomb1ned w1th the bes1n syat&m of irrigation and 

therefore the raised terrace banks are retained ss pe~anent 

structures and not ~estroyed during cultivation. 

The 'long bao1n syatom' ls used in conjunction with the 

te~raoe banks. Rows, o~ groups, of trees are 1~rtgated in the 

same besln, not individual treoa as ts tho praottoe in the S.R.V. 

(Figs. 1 ana 7). 

Cultivations are not ao r~gular as in the S. R.V., and each 

farmer uses h1s own discretion os to wh n he harrows and weeds. 

Harvester torm1tes ar~ more numerous 1n this area than ln the 

s .R.V., and their cropping or grass and weeds has an effect 

somewhat similar to that of eult1vatton 1n that the soil cover is 

r emoved, but the soil surface 1s not disturbed. 

(b) Climatic conditions . 

In tho S. R.V. records of rainfall and tempeztature have been 

ke~t since 1934 and 1936 respectively, at Hermitass, by the Ottrue 

Research Officer. There is no met eorological station st Fort 

Brown 1n the F. R.V., and rainfall recoraa made b.Y farmers are the 

only climatic data available. 

During 'the course of anoth r saotion of the investigation et 

Fort Brown, both alr and so1l tompe~aturos were recorded for one 

day 1n each month for the poriod June. 1955 to May, 1956. 
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Readings of the soll and air tnmperatures were taken at hourly 

intervals <luring the day on which the observations were made. 

Some of the records are incomplete. Nevertheless, these records 

have some usefulness for pu~sea of comparison with those of 

th-e S.R.V. They cannot, however, be considered as being a true 

reflection or the average ~onthly a1r temperature. 

The mean ave~age monthly air temperature reoor~s are 
mean Max. mean Mln. 

derived on the bos1s of 

Similarly, mean day temperatures were calculated ~rom the 
!-tax. Min. 

formula 2 

(c) Comparison of the climates. 

(1) Temperature: The figures 1n Table 1 reflect the similarity 

ot the air temperatures of the two valleys, but the data 

for the F.R.V. are too incomplete to make more accurate 

comparison. 

The figures do, however, show that both these areas experience 

high temperatures. 

(2) Rainfall& Table 1 also g1ves the ra1ntall figures for the 

period covered by tb1s 1nveet1gat1on. Both valleys reoe1ved 

almost identical amounts of rain during 1955, of leas than 

15 1na., which are below the averago amounts usually received 

by the-se areas. 

~heso figures ind1oato the relative aridity of the surrounding 

scrub. 

Both a 1r temporatures and ra 1nfsll are higher at Letaba 

than those reoo~ed 1n the S.R.V. and F.R.V. 
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l._ ~~~~~~-o~l~1~M~.t~i~c~~~~~~1~n~th~e~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Atr tomnfttaturei 0 0. 

-w -- -
Month . I II III IV v VI VII VIII I: X XI XII Av. 

total. -
s • • v. 1936-1954 22.o 23,g 21,9 19.1 16.2 13.9 1 ,5 14,6 16.5 16 .0 19,6 21.2 18,3 

1956 22.1 21,3 21.9 17,6 17. l .o l .a 12,9 15,2 16.6 18,9 20,4 17,7 

1956 24,1 s:.:a. 6 22.7 18.1 
•. 

14.C - - - - - - --- - -
~. '1.. v. 1 65 1 .o - 10.4 16.9 17, - 16.8 

1956 25.& 10,0 17. 15,5 13,4 - - - - - - -- - - -. t b l94a·l955 23,9 24,3 23,5 B1,2 17,7 L6, 15,1 17.2 H~. 22,2 .US , 23,9 S?--"JI--'Qa -- ___ ...... ._ ..... _...., _ __....._._ _ ____. 

I 
w;!int:o 1,!. 

-- -- - ---- ---r--
• . v. 1910-1954 - - - - - - - - - - - - lo,ltL 

1955 ,81 5.4 1.4 o ..... • 1.0 • l.lo , 57 0 ,3 2,14 1,78 1§.,_67 

1956 1.51 0 ,8'7 1, ~.6 o. 2') 1,78 - - - - - - --- ~- -- --
• .v. lJ1 -1929 - - - - - - - - - - - - 13,49 

1 J6 1,55 1,8i' 2, 17 o. , 
0 .1 1. 76 .1 0 .42 1,0? l,ll 1,75 O,B4 !2,:56 

~ 

1965 o. 0 0 .62 l,S 0 ,£ o. .o .23 - - - - -- -----:..-- -- --1-- --
_,et bn 1925-1955 - - - - - - - - - - - - ~!!.111 

1958 e. 6 10 .26 6.45 2.22 t.l 0 ,32 o . ~9 o. 1 0,2 2,5 o.~o 9,67 ~"(.78 

1956 .63 20.2M 6.?.9 0 .44 1. ll 0 .16 - - - - - - -..._ ____ 
·-- - ----- ---~ - ~~ ------- - ---l..---- -------
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(d) Soll t~mperaturea and brood rearing. 

,o1J. te'!t'Per&tu:re r-ecorda at Fort 'Srown wore m de by 

inserting ther~ometers !nto the ~ound •t su~race level 

(0.25 ina. (o.s em.)) and toe llepth or 12 ins. (3(, .5 em.). 

Te~raturee or expoaed bare soll were taken to~ther wlth those 

or tho 'udbrella', or sbo~ed ares, directly beneath c1trua treea. 

1. Technique. 

A hol o wsa bo~d in thD ground to the required depth w1th an 

swl or the same dlemeter a the t-.rmometwr. A close tit betwen 

the sldes of th~ hol e &~ the ther~ometer 1e necesasry to prevent 

the a1r temperatu~ aff&ot1ng th~ thermometer. Cart~t was nl so 

taken not to remove the thermometer oomnletely from the soll and 

only to draw lt out auff1e1ently for the reading to be taken. 

Nonetheless each reading ~st be taken quickly and accurately 

when ~xtrem t~mperatures ero prova111ng slnae the soil 

thermometer ls affected by both the alr temperature and the soil 

toD rature gradient. 

So11 suz-raoo temperatures (0.25 1na.) w6rG obtained by stan~lng 

D thermomot&r upttlght with the morcury bulb burled 1n the sam. 

The rematnlng exposed portion o~ the ther~m9ter ~as shelt ered 

from the sun by plae1ng a cyl1ndr1osl cardboard cover over lt. 

The thermometer voa t11teo to the south to ~event lts shs~ov 

bo1ng cast over the ao!l at the base. The bul b ws s le f't un-

dlstur~ while road1nge wero tnken and only tho cardboard eove:r­

woe lifted slightly to ~ke the read lng. In th1s way lt is 

hoped that a true reflection or the sotl surface te~ratures 

was realised. 

2. lcroenvlronments. 

Tber8 are three d1at1not environments w1th1n orchat'ds Which 

are available to ants . Thesg are the shaded area beneath the 

treea, thA exposed portion betwe n the trees, and finally. th~ 

baeln banks. '~are the areaa between the trees or terrace 

b&aln 'benka are permanent, thay have d f"in1to survival value t"or 

the ants. 
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The fi~1res 1n Tsbla 1 allowed a aompar1son to bo mode 

bet1teen t:o!l temperatures at depths of 0 .25 ins. ana 12 1ns. 1n 

e,.-poseo s rera and those at nlmilo~ depths beneath the umbrella. 

It will be seen that the temr.ersturee 1n the former aroa, as is 

to be e:Kpected, are considerably hlsher throughout the yGar. 

The exposed soil temperatures also show a marked seasonal 

vsr1st1on, While those beneath the umbrella are less variable. 

Similarly, the soil temperature variation is more marked 1n the 

exposed aoil than beneath tb~ umbrella where the variation 1a 

slight {Fig. 2). Temperat~es taken at depths of 0.25 ins. and 

12 1ns. below the umbrella approx1mata closely, and at times the 

deeper soil ls hotter than the aoll surface, while the reverse 

applies 1n the case of exposed soils. 

Th1~ h1gh~:r tem'Pflratl.rre of tha deeper umbrella soil is 

expl31ned 1n terms or acoumulatton of heat over a series or days. 

At a depth of 12 1ns. the~e 1s excellent insulation; 1t requires 

several days ~or the soil to warm up, but onoo having reaahed a 

OE'rts1n t~mperature it takoa eq1;a1.1y lott.g t o oool down. Low­

han~1ng brGnches buffe~ the effects of w1nd and n1r temperature 

which ult1mately affect the soil temperaturoa at lower levels. 

Surface layo:r:s are part i.eularly susc·ept1blo to tEJmperature chan.g&s 

by loss of heat. and by moisture ev~poratlon from the soll which 

1s accelerate~ bW the w1nd. 

It has been pointed out that ants require a temperature above 

a oerts tn thrashold for brood dev~lopment. and the ability of the 

ants to eeleet and transport dev lo~lng brood to those portions of 

the nest best sultea for maturation or each stage in theil' 

development ls well known (vfueeler, 1910). 

3. R$aults. 

Teble 2 shows tho d!fference, over the brood rearing months, 

between ao11 temperatures st 0 .25 ins. and at 12 ins. 1n exposed 

and shaded areas i11 an orchard at Fort Brown. fhese temneratures 

are correlated w1th the data produced by Steyn (1954a) for the 

rate of brood de'\felopment in 1ts different stages at different 

temperatures. 
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It •~nears that !.ouatod1ens brood could complete 1ta 

mst~rat!on in exposed areae ate depth ot 12 ina • • ~t woul4 

he eble to p~oduoe only a limite~ nuMber ot broods. However, 

1teyn' s data, whloh apparently cor!'espo~ w1.th the time taken 

for the developtl8nt of brOOO 1n 1'eld n Its, llel'e oota 1ned :f'rom 

brooa rear~ 1n J•net neats kept in 1nsectar1ea where, 1t la 

assumed, th nesta we~e not subJected to d1reet aun11ght. 
0 

Hence they did not receive te pere~uros higher than 36.6 c •• 
which 1a considerably lower than those preva1ltng at soil level 

1n expoaed place• during the ~ay. The abseooo ot th&s& hlgb 

temperatures ~Y aceount ~or Stern's 1nab111ty to rear many 

pupee. 

Later 1t 1o suggested t~m the dlstrlbution of 

!.ateingr~er1 that 1t prefers bott8r and drier loeal1t1ea 

than !.oueto~iena, ena may require higher temperature• tor brood 

maturst 1on. 

Ob'l!.oualy, the te•pereturea 1t both ao1l depths beneath the 

trees a~e qu1~e unsuitable for the rearing of ! •custod lena brood, 

and almost certainly tor !.ate1nsroever1 aa wel4. 

! · •te1ngroever1 colon1ea proved extremely difficult to 1n~ain 

1n artltlclal neata which l)t'evente4 111'e h1atol'7 studies being 

ma4e on this SP8o1ea. 

P. mesacephela, howeTer, would be able to produce lroo6 

under the umbrella •• Bro khuy•en' s (1948) enta suggeat, but the 

exact nosltlon. or their brood ch•mbel"• 1n relation to the atom 

nd umbr~lla w re not deter 1ned. fh ~aller1ea of 

~. mef§!oeph.Dl!' xt tX! :t'!-om the baae of tb9 t.r•e atem to the 

pel."ipheJ'Y of the l.HD'!?rell • Should the temperatul'ea beneath the 

umbr lla prove unaat1ataeto~r. t~ brood coul~ un4ergo the1r 

deYelopaent just outalde the umbrella ln the 1naolated soil. 

{e) Wind am ao 11 temper turea. 

!be ettect ot wlnO 1s clearly shown ln Table 3 and Fig. 2. 

Tbeae data were obta1ne~ 1n Spring, 19551 on t o ~aya 

( 23rd and 25th October) oloae to eaoh other. un the r1rat day 
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TABLE 2. 

F.XPCSiro SCIL UMBRELL4 son. 
Month 'rl. Time ' T2 T3 Tl-T2 Tl Time I 'r2 'f3 Tl-T2 

(houra) (hours) 

1955 

IX '.15.9 9 18.5 19.11 7.4 18.1 7 16.5 - 1.6 

. x 42.1 lC 2t:.l ~0 .9 22.0 18.2 10 15.6 15.6 2.6 

XI - - - - - - - - - -
XII 41.9 11 22.5 21.4 18.4 1.8.9 9 16.4 16.4 2.5 

1956 

I .47. 3 12 24.9 24.6 22.4 - - - - -
II 3v.9 8 26. ~) 26 •. 1 4.9 (20.2) - (21.4) 21.4 -
III 2~.4 7 19. 0 18.0 3.4 (15.6} .. (18.8) 18.8 -
IV 31.3 ("!. 18. 0 re.s 13.3 19.2 7 17.2 17.4 1.8 ;., 

A. eustod tens. 

13rood davAlopmantsl t !.mea: t, l\rperatu:re ( AftGr 3tayn, 1954a} 

Stnge II 1~ett llV 00 t:e r: ·emp. • ~1-( ~ys) 
Lowest liv. 0 :teen t emp. C. 31me ( nys) 

Egg 22.8 t 7.2 l G-11 2v.6 ! 6.7 17-18 
Larvae 0-'lncl') 23.9 ~ 6.1 16-17 22.8 t 7.2 22.w-23 
Pupae ( ~Hnor) 22.8 ~ 7.2 33-34 22.8 ! 6.7 39-40 
Pupae ( M~d~ ) 22.8 ~ 6.1 37 ... 38 19.4 ! 6.7 50-51 

T1 is the mean sctl surf'ac t mpe!'St.ura for thElt. pel"iod 1n hours 
when lt 1r greater than at 1?. ina. de~th. 

!'2 h: the ~an tenrpettsture at 12 1ns. d~pth, ovn-r the same period 
as '1'1. 

T3 l th~ me!ln te!lr~:rature at 12 tns. depth fer the tot.sl number 
~f o~~rvet1~ns dur~ns tb~ ~ay . 

'rl-'1'2 1n t.he d 1:rf€l'~nee bet't·:een thl"' mean t ~peratur~:s at o. 25 ina. 
and 12 1~e.,rn~peet1vely. · 

The figures tn brackets rep~esent ovoPoest dsya ~ben t he so tl 
S1lrf~ce te'tl~..,ratures o:r t he umbrella C! 1CJ not exceed those at 
12 ins. 



1t was w1ndy; calm on the second day. 

The axposed soil surface 1a rapidly coolea, while that of 

the umbrella 1s not affeoted to such o marked degree. Thls 1s 

esused directly by the wind reducing the tempe~ture of the aoll 

surfaoe, and lncreas1ng the evaporation rate. 

In exposed soils at 12 1na. depth there 1a net much 

d1ffer~nce between calm and w1ndy days. 

It 1s ol~arly noticeable how little dally var1st1on there 

1s at 12 1ns. depth 1n both nxpoaed and shaded areas. 



TABLE 3. 

Tho effects of w1nd on soil temperature (1n d grees Celsius) 

1n exposed and shaded (umbrella) pl a ces. 

Time 

Depth C· .25 

!!ndY. 

5 a . m. 10 . 0 

6 tf 1Ue9 

7 tl 18.5 

8 It 19.3 

9 .. 38.4 

10 tl 39.0 

ll 1t 43.2 

12 .. 44.6 

1 'P· m. 43.5 

2 
,, 

39.8 

3 " 37.2 

4 H 31.2 

5 " 25. \! 

6 tf 18.1 

7 .. 12.C 

8 .. 11.5 

9 " 10 .6 

10 .. 10 .3 

11 .. 9.2 

12 tf 9.1 

EXPOSED 

ins. 12 1ns. 

Calm. ;ttnd;r. Calm. 

- 2G.4 -
12.5 19.8 19.5 

16.0 19.8 19.5 

26.5 19.5 18.5 

38. 0 19.5 18.5 

46.1 19.5 18.5 

5<> .8 19.5 18.5 

53.0 20. 0 18.5 

52.5 ~0 .2 21.5 

47.0 2c .5 21.0 

42.3 21. 0 2;? . () 

32.8 21. 0 22.0 

32.2 21.5 22. 0 

21.5 21.5 2~. 0 

17.2 21.5 22. 0 

14.5 22 . 0 22.5 

13.2 21.8 22.5 

11.5 21. 0 22.5 

10.8 2o. o 22.5 

10.2 2(;. 0 22.5 

23: X: 55 - amy day 
25: Xt55 - Cal m day. 

UMBRELLA 

0.25 ins. 12 ina. 

V1nd;t. Calm. Wind). Colm, 

12.1 - 16.0 -
12.5 12.2 16.0 15.2 

14.0 13.0 15.8 15.5 

15.8 15.0 15.8 15.5 

17.e 15.7 15.8 15.5 

18.8 16.5 16.0 15.5 

2Ci . 5 17. 2 16.0 15.5 

21.3 18.3 16 . 0 15.5 

22.1 19.1 16.0 15.5 

22.6 19.8 16'.0 15.5 

2o . o 20.2 16. 0 15.5 

19.0 19.6 16.1 15.6 

17.4 18.7 16.1 15.8 

15.5 17.2 16.1 15.8 

13.8 15.7 16.1 l6.o 

12.8 14.7 16.5 16.0 

12.5 14.2 16.3 16.0 

12.0 13.5 16.1 16.0 

11.5 13.2 16.0 16.0 

11.0 12.5 16. 0 15.8 
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IV. FACTORS WHICH Ilnrl.UENCE THE DISTRIBUTION OF 1\NTS I N vRCHARDS. 

These factors are listed below and w111 be considered 1n 

the order indicated. Each of the three ant species will be 

dealt w1th separately, and compor1sons w11l be made between 

rAact1ona or the three species to these factors. 

1. Food 

2. Sell cond 1 t ions. 

3. Shade. 

4. Irrigation. 

5. Inaoctlcldes. 

(a) Anopblepla custodiens. Most cbs rvat1one on this ant were 

made in the sunaays River Valley near Hermitage, 1n an orchard. 

of over 6lA) 6-year old tre.,c belonging to Mr. I. Mathews. The 

comments which follow ref~r mainly to the behavivur of this ant 

in that orchard. Observations made in the Fish River Valley 

will also be dlscusaea. 

l. !22E.· 
Flg. 3e correlates the distribution of ants with various 

honeydew secrotlng Ho~optere ln the s.R.V. orchard. 

From Table 5 1t ls obvious that lees than 50~ of the trees were 

foraged for honeydew. In May, 1956, although the aphlO 

distribution was not recorded, a distinct drop ln aphid numbers 

vas noticed. Soft Brown Scale on the other hand showed some 

local d1strlbutlonal changes, but the numbett of infGsted trees 

vsa virtually unchanged over almost three months (75; 79). 

(Fig. 3ft Tables 5 and 6). 

F igs. 3e and 3f (March and May, 1956) show that a 

cons dersble number of trees were foraged for rood other then 

honeydew. !his must consist largely of ins~ets not included in 

the honeydew complox. It la interesting to note 1n contrast 

that all Soft Brown Scale infestations were tended hy ante, but 

this, aa Table 5 shows, 1a not true for aohids. 
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TABLE -'• 

Co~relation of ant species with number of trees foraged. 

1955 1956 

Trees March June October November March May 

Total No. 641 % 641 ""' 641.-d 641 . ~ 640 64.0 .iJ-/'-' 

66.1 
l• ' ' 

Unfor- 284 44.3 427 66.6 424 299 46.6 342 53. 4 393 61.4 
aged. 

Eo~age~ 357 §5~7 214 ~3:.4 fo gl.z ~3..!9 342 ~3.!4. _228 4§.§ 247 3§.§-- -- - - - - . 
A.eust. 343 96.1 199 93.0 206 94.9 328 95.9 282 94.6 254 94.7 

A.fiein. 12 3.4 9 4.2 . 10 4.6 13 3.8 16 5.0 13 5.3 

Other app 2 0.6 6 2.8 l 0.5 1 0.3 1 0.3 - -
Totals 357 214 217 342 298 247 

TABLE 5, 

Correl ation of trees forag§d for honeydew and other food 
sources. 

March, 1956. Trees foraged for all honeydew sources. 
Honeydew A· ,!. 
sout-ce. custodi!ns st~ingroeYe£,1 Total SOUl'Ce not % of total 

!"or aged. :foraged (298) 

s.B. scale 73 2 75 - 25.2 

Aphids 27 4 Jl 8 10.4 

Fulgoride 4 - 4 - 1.3 

Totals 104 6 110 8 36.9 

Therefore other food sources 63.1 % 

TABLE 6. 

May, 1956. Correlation of Soft Brown Seale and trees foraged. 

Honeydew A· !· 
custodiens steingroeveri Total Unforaged % of total source. f'oraged(247) 

S.B. scale 76 3 79 - 31.2 

Therefore other food sources 68.8 '. 
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Soft Brown Seal~ 1s present throughout the year, though 

population numbers may fltlctuate. Appl1eattons of 1nseet1c1de 

substantially reduce the Sof't Brown Seale. In this orchard the 

ftrst use of 1nseet1eld$s against Soft Brown Scale was made in 

January, 1956. Tb1a,eoupled w!th the unusually cold conditions 

in 1956, resulted 1n fewer trees 'being foraged than at the same 

t !me 1n 1955. 

The great~st infestation or acale 1s found along the orchard 

borders where the marginal effect 1s most pronounced. Thta 

would seem to indicate that the sueoess of the seale 1a 

dependent on the ants. ~ere 1s no evtdence that otther 

!· custod tens or A· eta1ngroeve1'1 actively transport and spread the 

scales. However, it is ce~ta1n that crawlers that are not 

tended hy ante appear to have little ehanee of survtval sga lnst 

enemies ana des1ecat1on (Stofberg, 1937 o, b). 

It ls not known to what Gxtent an 1nc1p1ent infestation. of 

scale may attract ante. .Ants scout 1n en exploratory manner, 

('~xploring', Talbot, 1943a) outside the ar~a wh1oh ls yielding 

Toad on the off chance of finding another food source. onee a 

food sourtet~ !e found the ants are quick to establish olftlership 

of 1t (BTtan, 1955). After this the ants no longer wander 

about, but set about fora s1n~ 1n the most. eYpe<11ent manner they 

know ('trailing', Talbot, 1943s). 

The foraging field of thnae ants !s 11m1ted by the foraging 

rense of the workers, the number of 1nd1v1duals available for 

scouting, end the deuee of set1atlon of the colony. It would 

appeer thet the foraging drive of !• (mstod lens 1e synchttonised 

with the seasonal copiousness of rood 1n summe~. In the s ection 

dealing '"1.th :foraging activity 1t will be shown how 

A· ste 1ne;roeve:r1 may f"orage tlnd~r sdverse cllmat i.o cond 1t ions in 

summar, '\<thile unaezt similar eond 1tlona 1n wlnt~r they rema tn 

dormant. Th1s 1s lat-gely attrtbutablo to the ·presence of brood, 

which activAtes the workers ( 3chne1rla, 1944; Vowles, 1955). 

During 'drive' pe:r1oda ants f'ottage all available food to 

meet the demands of the brood. In this respect thay are 
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limited by their own foraging ability, ana also by phys1oel 

obstacles created during farming operations. 

From the above observations 1t appears that Soft Brown Seale 

inrestat1ona do not lit~~lt the d 1str1but1on of ants. to 1nf'est.ed 

trees, end ! .austod1ona also v1s1ts tre~a which do not support 

insects aasoo1ated 1n the honeydew complex. Thus scale 1nf9ated 

trees may attract most of the foraging ante to them, but do not 

restrict the movement of ants to healthy trees which apparontly 

orrer other fooo nourcea 1ndepend nt of the honeydew complex. 

2, Soil cond!t1o~~. 

The orchard situated in the Sundays ~iver Valley shows throe 

distinct zones of &nt distribution, the northorn densely 

A.custodiena-popul eted region, n more or less distinct unoccupied 

central belt, and a small po~t1on 1n the southern end oecupied by 

h.ste1n~oever1 (F1g.3a). During the surveys a few colonies of 

small snts of th genera Monomorlum and Tetra~o~lum were found in 

the central belt. 

If we oacept Jteyn's (1954a) obS~~vatione that P.megae phala 

la able to 1nhab1t fine loose sandy soils, while ! ,eustooiens ls 

restr1et9d to oompaot heavier ao1ls 1 the presence of these small 

ants seems to indicate that the soil in the central belt 1s un­

suitable for nest purposes by Anoplolep1s. However; 1t 1s clearly 

noticeable ln F1g.3e when compared wlth Fig, 3a, that there was a 

spread of A. custodlens 1nto this forwerly unoccupied area 

before tha winter contraction shown ln F1g. 3f took place. No 

s oll texture analysis of this orchard has been m9de to establleh 

if the cllstribut..ion of the dl:f'feren.t ant species is aeterm1ned 

by the soil type. 

After eult1vat1on. 1n the Sundays River Vall$y o~oharde the 

surface layers of th so11 are broken up 1nto flne particles 

which hamper ant !Ilovement ana fo:t"eg1ng. ·'Islands' of uncul.t1vated 

so 11 Gl'e o:ttested around 1nd 1v idual trees which are isolated :from 

each othor by the loos~ cultivated ao11 between them. This 1s . 
temporary, and once the so11 has been m~tened bJ irr1gat1on, 

raln. or hoavy dew-fall, the aoll Sl.lrface particles are once again 



bound togoth~r and the an~s are able to mova easily over the 

soll. The uneven so11 surf'aee esused by harrowing ond 

construction of basin walls accentuates the d1ff1oult1es in 

terms of the an~1on-tra~ pr1nc1ple. 

The 'islands' result from the mathoa of cultivation by 

t-r-actor drawn 11arrows. h mars1n 1s loft aztound each tree so 

as not tc onmage 1ta roots. The island is square wlth the tree 

occupying the c 1rculs.r central port ton, leav 1ng the tour corners 

of the island exposod . The portion covered by the lower 

branches I have termed the 'umbralla'. F1g.4 shows a plan view 

of a typical 1$land. 

In this orchard the entire border waa cultivated. There 

were no roadn or tracks and the only permanent undisturbed 

cona0lldsted ao1l \las that o:r the 1slar..da. This strip ot loose 

soll around the orehard tended to tempo~arlly disrupt the 

communlcatlon betv~en oreha~ and extrs-orohard mother colon1es. 

Stoyn (l954a) reports that A.~todlens ls loath to return 

to a nest whleh hac be n partly dug up. This he attrlbutes to 

the re ulttng abnormal watorbelance 1n the soll after lt has 

been broken down. It would appear then that the only nesting 

sites available to the ants tn thls orchard are tho islands 

which are not ~lsturbe~ by cultlvstlon. 

A detailed account ls glv~n later showing that 74.3% of the 

nest entranoes of "-·ousted lens oocuiTed ln the northern corner 

of the tre-e-1alands. Uo counts vere mede of the nulllber of neat 

ent:rances occurrl.ng outside the 1alanda atne& these were so few 

1n num~r 1t was not thought worth whl.le to correlatG the number 

located h&re wlth that of island nests. 

It is ostlmated that at least 75~ of thB nests were 

located ln the oonao11dnted laland aoll. This 1ndloat&a that 

A.oustod1&ns has a mar~ed preter~noo for undisturbed so1le 1 and 

1n th1a respect the ante are 11m1ted in tho dlstr1but1on by the 

amount of coQpaot so11 1n the orehaPd. 
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Thla ant is obviously very sensitive to 1ts nests being 

broken up, and where possible will nest in a place free from 

such disturbances. Such places are usually found along foot-

paths, roads, and around human dwellings \'ihere the s '"> ll cover is 

kept down, the aotl surface is expoaod to maximal insolation, 

and the sell is compacted by vehicles and man. Insolation, 

compacting end sotl stah111ty are all interrelated, and any one 

of these mav act as a limiting factor 1n the dlatrthutton of 

!·~todiens 1n orchards. 

Tb~so f a cts may ~e related to orchard condlticrns. Weed 

clearance improves soil insolation . but does not disturb the 

prot~ctlve d~ep, or 'mulch ' layer, within tnalvldual tree-

islands. Weed ln~ affects only the i mmed iate surface. Deeper 

penetration would damege the roots of the trees. Extra-island 

goil is weeded automatically during cultivation, which involves 

harrowing. Thus the s~11 is disturbed to a depth of at least 

six inches and the mulch laye~ ia broken down. 

We may conclude, therefo~e, that the aotl surface influences 

f'crag1ng bP.hav1o1Jr vh tle the etab1l1ty and the amount of 

1nsolet tc:r. J."qce lvad ~y the w.ulch layer influences nest 1.ng 

bebav1our. No P.XpPrt~ents werA undertak~n to determine 

bow lonp; and to ·Nhat extent foragtng hy th,::') ant,a was interrupted 

by looee ,freshly cultivated soil. 

3. Shad£.. 

In oonjunction with the selection of islands for nesting 

sites, the phenomenon of 'corne~1ng' was noticed. Most of the 

nest8 were found t o be situated in the northern corner of each 

island. Nest entrances, howeve~, did occur elsewhere. A 

survey with the view to finding out whether this superficial 

observation was correct, and 1ts s1gn1f1canoe, was undertaken. 

Each island was d1v1~ed into Aight segments based on the 

cardinal compass polnts,and the position of each nest was noted. 

If ther~ werA A group of nest entrances tn a ~egment they were 

t aken to r e-present one nest. f;ne or more nest ~ntrances 
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located elsewhere on the same island were recorded as being 

separate. Nine categories were used, the eight compass 
0 segments of 45 and that of nests occurring at the base of the 

tree trunks denoted as ' o'. By chance one corner was almost 
0 0 due North, and 22.5 on either side constituted the 45 :ror the 

0 
segment with due North in the centre. Thus segment N. ~ 337.5 

0 0 0 
- 22.5 , and stm1larly segments NE. = 22.5 - 67.5 ; 

E. = 67.5°- 112.5°, and so :rorth. 

The results tabulated below are obViously s1gn1flcant and 

require no statistical analysis. 

TABLE 7. 

N. N.E. N.W. E. l'T. s. w. S.E. s. o. Total 

No. 200 31; 28. 1. 1. 2. 1. 1. 4. 269 

~ 74.3 11.5 10.4 0 .4 0 .4 0,7 0.4 0.4 1.5 100,0 

The distribution of ant nests wlthln 'islands'. 

From these results we deduce that A.custod iens responds to 

the amount of insolation the consolidated soil receives. By 

preference the ants select the northern corner which receives 

most sunlight and heat. 

Fig. 5. 

This is shown diagrammatically in 

Three distinct stages of umbrella development -

'umbrellisation' - may be recognised in the life of an orchard. 

Initially, young newly planted trees have a small crown of leaves 

and cast a small shadow, or umbrella. The stems are long and 

bear no side branches. Here the umbrella plays no selective 

role as the stem base 1s exposed and directly illuminated by the 

sun. Nest entrances are found at the base of the stem. 

Subsequently, at the age o~ about 5 years, side branches develop 

which form the 'skirt' and t hla grows down to the ground, and 

prevents the sun from striking the ground. Once a tree is 

skirted, the ants have to move outside the umbrella, as is the 

case with A.custodlens. In the last stage with overall tree 

growth more soil ls shaded, and in some cases entire orchards 
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may become unsuitable for brood development. 

The overall effect of the final stage depends on the 

spacing of the trees, and to what extent thoy have been stunted. 

Where maximal tumbre111aation' prevails ants are forced to 

produce brood outside the orchard, and in this respect shade 

(1) limits the area available for brood rearing; 

(2) forces the ants to forage from extra-orchard nests, 

thus their foi'ag1ng potential 1s reduced.; and 

(3) causes the death of a number of established orchard 

colonies. 

' Umbre111aation' is a gradual process. Fortunately I was 

able to carry out th!s tnvest1~t1on at the crucial time when 

the tree ak1rts dro~ped, and the nest entrances were shifted fro~ 

the stem bases to the corners outside the umbrella. Each 

orcha~ from the time of its ~lanting until 1ts fullest 

devalopcent bas a parallel 'shade life', wh 1ch 1s or great 

significance to the ants. 

It would seem logical to asaume that when an orchard has 

full shade, eondltlona would become more suitable for forest­

inhabiting ante, or species adopted to temperate aondltlona. 

But for some raaaon such ants as Pheidole and Crematogaster do 

not take over th1e environment 1n the S.R.V. This is possibly 

due to the ext~naive use of insecticides to which both species 

are highly ausoopt1ble . 

The significance of 'die-back' 1n terms of 'umbrellisat1on'. 

'Die-back' 1s a term applied to citrus trees when through 

the effects of scale insects there la pr~maturc leaf-fall, some-

t1meo culminating 1n the death of entire branches. These 

branohes are pruned away, from whlch the term 'cut-back' is 

derived. The net result ls that the tree becomes stuntod, and 

sk1rt dropping 1s delayed in young trees. In older troes there 

ls a reversion to the con~ it1on found in young trees where the 

·-etem and the ao11 beneath the tree aro exposed. 

The relat1onsh1p or the ants, scales, d1e-back and other 

impinging factors 1s best repre sented diAgrammatically: (Fig. 6) 
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since there 1s a chain of interacting factors which have a 

cyel1cal mode of operation. 

The 'symblotlo', or 'mutuallstlc' relationship o~ ants and 

scale insects ls well known (Wheeler, 1910); in this instance 

the r~lstionship has greeter long-term s1gnif1eance than was 

for~erly thought. 

(A) The ants foster scale 1nf~etat1ona mainly by disturbing 

and attacking the natural enemies of the seale. 

(B) The Soft Brown Scale 1noeets 1n return 'donate' honeydew 

to the ante, and at the same time the ants assist 1n 

reducing possible scale mortality through aep.hyx1ation by, 

and fungal lnfeotlon in, honeydew. Anoplolepis ls not 

such an assiduous for&@er as Oecophylla (Way, 1954b). and 

a coating of Black Sooty Mould 1s found growing on the 

e~cesa unforaged honeydew. This mould 1s highly 

diagnostic and characteristic of Soft Brown Scale 

infeatat ions. 

(C) There is an enigmatical association between ants a~ the 

non-honeydew-secreting Red Scale, where the latter is 

found 1n pure poPUlations. Whflre both Soft Brown end Red 

9csle insects occur in mixed populations. 'aolncidental 

infestations', the latter benefit from the presence of anta 

whose attention 1a directed more to soliciting honeydew 

(Flanders, 1945). The benefit is largely protection from 

the natural enemies of Red Soalo. 

{D) Black Sooty Mould has several deloterloua effeeta on the 

leaves. The bleek colour of the moul~ absorbs oonaiderabl€ 

rad 1ant heat and the leaves must be cooled by abnormally 

high transpiration. 'rh1s is a serious water loss to 

trees whloh depend on irrigation for thelr survival. 

The mould also .fllters some or the sun's rays,wb.ich 

results 1n 1~rrect snd reOuoed photosynthesis. 

(Wh1tnall, 1940). 

(E) Red Scale is more pern1c 1ous alnco lt lacks the unhygienic 

habit of secreting honeydew. This enables it to llve 1n 
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mo~e crowded eond1t1ona without any fear of suffocation 

by honeydew. Its matn effect on the tree ts a general 

drainage of sap from leaves and branches. 

(F) The combtnad effects of (D) and (~) result ln premature 

leaf-fall, and the d!o-baok of heavily lntested branches. 

These effects oulmtnate ln stunting the t~ee. Dead 

branches are pruned away in the hope of stimulating new 

growth, bUt this is of no avail as both species of scale 

~refer new succulent growth. 

(G) Young trees up to about six years ol~ are particularly 

susceptihle to die-back before and after the onset or 
skirt-drop. This stage, as I havo pointed out, is of 

great aign1f1cance with regard to the nesting behaviour 

of the ants . If no control measures are taken against 

the ants or scales on young t~es, die-back w111 1n-

definitely delay skirt-dropping. This allows the ants to 

anjoy an extended period with an abnormally high level or 
insolation. These conditions. which resemble first-stage 

'umbrellisation' in a healthy tree, may also result from 

skirt-dropped trees becoming heavily 1nfeeted with seale 

and srrts end then dying beak. The lower branohea are 

most prone to die-beck because tb9y are most easily reached 

by the ants. Also, honeydew secreted by scale higher up 

1n tbe tree collects on them. 

(B) The overall effect of dle-baok, besldea delaying skirt­

drop, is that the ants nesting under young trees do not 

have to change their nesting e1te. In older trees d1e-

back causes a reversion to cond1t1ons of 1nsolat1on 

similar to those 1n first stage umbrel11sation. Thus the 

ants are provided w1th optimal foraging and breeding 

condlt1ons. The shadow cast by crown leaves of the tree 

r educes soll temperature immediately below the tree, 
_. 

while temperatures outside the umbrella become excessive. 

The r emoval of the skirt or lateral branches from die-back 

allows insolation 1n the early morning and the late 
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afternoon when 1t 1s ~ost n9edGd by the_ ants. This tends 

to g1ve a more even distribution of heat throughout the 

day to ant nests situated below the tr~a. Ind 1v1dual 

ants also benefit from dlreet radiation from the sun,wh1oh 

promotos foraging wh1l& low alr tompersturoa prevail. 

Steyn (1954a) mentions briefly the correlation of dle-baok 

with ant-scale infestations. His observations correspond w1th 

mine; but he ~r senta no evidence on which to base h1a 

conclusions. 

Formor ent control measu~s involved banding tree-trunks 

w1th a sticky ant-barrier snd keening the t~e high-skirted, or 

the lower brnnohos f~om touching the ground (Smlt end Bishop, 

1934) . These measuroa hav~ not proved successfUl, ~1nce the 

barrier soon becomes covered with debris and is easily crossed 

by the onts. Some of the bonding materials caused bark-burn 

which stunted the trees. The height to which the trees ware 

skirtea varied considerab~y, but obviously the ants stood to 

benefit from increased insolation. 

An extreme case exists ln the F.R.V., where high skl~ting 

wsa maintained by introducing sheep into the orchards to reed 

from the lower branches and on weeds. Figure 7 shows the 

orchard 1n question with msx1mal exposur~; 1t bas the greatest 

lnfestet1on of ! .eustod1ens known to me. 

4. Irr !gat ton. 

In the sundays River Valley A.custodlens 1s confined, 

becauae of its temperature and humidity requirements, as 

expressed by 1ts prererence for e~rta1n noattng sites, to 

undisturbed, insolated and therefore warmed northern corners ot 

the tree-islands. 

These islands aro completely inundated with water to 

depth of about six inches during 1rr1gat1ona. Thle suggests 

that flooding is of minor importance to the existence of 

colonies. Steyn (1954a) notes that at Letaba this ant also 

nests 1n 1rr1sat1on basins, hut when ne1~hbour1ng nests are 

situat d on h1gh ground. artor the water hos subsided, ants 



41. 

from flooded colonies transport their brood to nests above the 

water level. In the orchard in the S.R.V. no permanent basin 

~nks above the water leVP-1 were available to the ants. 

ObViously, A.custod1ena must be immune to a greater or lesser 

degree to the effects of irrigation. This, I think, lies 

mainly ln its method of neat construction, and the wax-lined 

nest walls. 

The nest dtstrlbutlon of !•custodians was surveyed on the 

farm 'Brandeston' in the F.R.V. on 12.III.l956, in order to 

investigate changes in nesting behaviour of this ant in 

terraced orchards. 

F1g.7 shows the orchard in question, which has high-skirted 

trees allowing good insolation ben~ath the trees. Thus no true 

umbrella of shade could be recognised below any of the trees. 

Furthermore, besides conditions of maximal insolation, little 

disturbance of the soil was made by the infrequent harrowing, 

and very high terrace-basin-walls were present. The average 

skirt height of the trees was found to be o .813 meters. The 

results are · as follows:-

TABLE 8. 

Location of nests No. % 
At base of trees 39 4.75 
In basins 27 3.29 
On terrace walls ~ 754 91.95 

I Totals: 820 -
99.99 

Total number of trees: 61 
Average number of nests ~r 13. 4 

tree: 
These results show that A.custodlens prefers to nest in 

well insolated, flood-Tree t erra ce walls , when they are available. 

By contrast, 1n another orchard belonging to Mr. G.McOarthy 

at the Koenep River (a tributary of the Fish River), two rows of 
<. ' 

tall, heavily leafed, full-skirted trees running parallel to a 

typical terrace bank were found. Under such conditions of full 

umbrellisatlon there were fewer ant colonies and these oocurr~d 

on the terrace walls in the most insolated area between the 

trees. At this place the soil is least affected by tree shade, 

s1nce the tree rows run NNE to SSW and the ant nests derive full 
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FIGURJI; 7. 

Hlghly insolated soil 1n a terraced orchard on 
'Brandeston' farm ln the F1sh River Valley. Note 
the high-skirted trees with few leaves, ehoracter1st1c 
of dying-beck. 
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benefit from the sun trav&rslng E. to v. Both Anoplolepls 

s~c1es were prosont ln thla orchard. In on~ of tho tree rows 

nearest the terrace, !.st~1ngroever1 nssted 1n 13 of the 19 

evallable lnterspaeos 'between the trees; A. custod lens occupied 

the remaining 6. Tbls reflects two thlng6. Both species are 

r~str1oted to nesting in the most insolated area of the terrace 

wall, snd fewer n~at entrsnoet3 were tcund, averaging 3 neat 

entrances per tree. Thts contrasts with tbe sltuat1on st 

'Brandeston' where the entire orchard le hlghly insolated and 

no re~uler pattern in tho d1strlhutt~n of nest ~ntranoes, in 

r~latlon to tree shade, could be found. 

It 1a note~orthy that the two species did not nest ln 

alternate interspaoes at the Koenap River orchard, but each 

species occurred ln a aeries. Thls orchard was discovered too 

late ln the 1nvest1gat1on (24.X.56J to undorteke a study of 

what appears to be a very inte~estlng d1atr1butional and 

terrltorlal relattonshlp between the two specles. Th1s la the 

only orchard 1n the F.R.V. where mlxed population~ of 

AnoplolaPls ant occur 1n any dAna1ty. 

The whole hypothesis of nPet d1strlbut1on 1.s baaed upon 

the tempereturt:' and humid tty tolerenees and r~quirementa of the 

sdul t an·ta and the brood. It 1s well known that edul t ants 

aro able to withstand sdv~rse oondttlons for lon~r periods than 

their brood. FurtbermorA, the brood 1s highly susce~tible to 

~cter1al and fungnl lnfaot!on. For this roason some ant 

larvae hibernate (Brian, 1953), ,.,hils othera, or which 

A.cuatodiens ls ~n ~xsmple, hurriedly und~rgc thelr development 

in summer whil the moat advnntageoua conditions prevail. In 

dlstr1Mlt1on Anoplolepiq ts 11m1ted to the Ethiopian, 

Med tterrsn~an em west.arn port len of the ort~ntal ref51on 

(WhePler, 1922). Table 2 (aft~r St~yn, l 954a ) shows the 

optimal developmental temporetures to~ ! .custodiens. These 

f1gul"I!)A and the kno~fn d 1str1out1.on of 'th1s ganu-s suggest 'that 

they l"~<!Htr~ fairly hie~ t emper s ture:a f or auoceasful brood 

maturs t !on. 
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In this work in tho S.R.V. ent nests were net dug up to 

ascertain the number of nests containing brood. However 1 when 

one considers the large percentage or foraged trees wh1eh have 

nests aasoclated wlth them (Fig. 3d; !.custodtens 75.61%) lt 1s 

probable that an equally lar~e number of nests produce brood. 

If this is not so, then 'cornering' behaviour would have no 

s 1.gn1f'1esnce and w"uld be d !ff 1cu1 t to e,r;pls ln. 

In seneral, theaG findings narallel those of Way (1953· ) 

with regard to shaaft restricting the nesting of A.custodlens to 

insolated soils. P1okl~s (1935), Talbot (1934,1943a) and 

Brian (1951) have observed the tendency among ants to nest tn 

lnaclated situations. H~adly (1941) shows that at111 other ants 

prefer to nest ln shaay sltuatlons. RB1gn1er (1948) shows that, 

although mound building ants (Fo~mloa ~) enjoy more or less 

constant temperature conditions w1th1n their nests, ants migrate 

r~om shaded nests to more exposed neighbouring nests (alnoe 

there is temperature verlatlon between nests). 

There is no doubt concerning the validity of the tenet of 

Field& (1905) and \fueeler (1932) that temperature requirements 

for brood-rearing restricts ants to particular environments to 

whlch they are adapted. As 'Yheeler suggests. "Ants are so 

extremely sens1t1ve to degrees or temperatura and hum1dlty of 

their environment snd to the character of its vegetst~on that 

many species or aub-apeoles are eonf1ned to narrow ecological 
' 

hab1tetstt. Talbot (1934) ha s slnoe shown 1n s comprehensive 

survey that ant distribution 1$ markedly co~related wlth the 

temperature and humidity tolerances of different spec1ea. 

Unfortunately, ahe doos not take 1nto account how brood-rearing 

requ1r~~nts may influence the d1str1button of the variouB 

specles she considered. 

5. Insect 1c1des. 

Insect1o1des hav~ been used on one oecaaton (Jonuary, 1956) 

only in this orchard. I was not there to witness the dlrec't 

effects or Malathion on thls spee1ea. 
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Direct effects are usually not long lasting and are to a 

carta1n extent dependent on tho residual to~1o1ty of the 

1nseet1c1de (Malathion. about 3 weeks). The re~llent action 

of the 1nseet1c1de would tend to we~n the ants away from 1t 
b 

{ Ska tf'e. 1955). ,. Mortalltles incurred bv snts are mainly those 

foragers eeught up trees during tha a~raylng. M~ own 

experiments (see A~nendix II) show that !.custodtene and 

!• ate1ngroever1 are reslatant to the contact 1nsect.1c1de 

'D1eldr1n' to which most ants are susceptible (DUrr, 1955; 

Joubert & \valterst 1955; stofberg, 1.954). 

The ants are ~st affected by the reduction of the Soft 

Brown Scale population end the 'honeydew complex' .fauna.. It 

is almost impossible to est11~t0 the long term effects of the 

honeydew loss to th~ ants. This aspect ts reflected to a small 

extent 1n the comparison of F1g. 3d with Fig. 3e. 

It would be 1nt r~st1ng and value.ble to calculate the 

rAductton 1n populat1on potential ee a result of ~arval 

starvatton. ThP. d1$1nut1on of food de~1ved from the hon~ydew 

comnlex forces th!s dP.nse orch11rd snt populGt 1r>n to revert t~ 

r~~n1ng under veld eond1t1ons. F1g • 3~ and 3f show that the 

colotllee de not d 1e, 'h1.1t. explott~t.ton of' t.h~ orehaPd by ant~ is 

broug)lt to a temporary atandet1ll wh,.le tho aoalo population 

gradually lm11da up. 

Furth~rmottA, ther~ 1s the tlme factor. The respite from 

d te-back cond 1t1ons allows th~ t:-ees to bring out net., growth 

which roducee insolation, the e~feets of wh1ah are discussed 

lat~r. Any d1sturbance to the seale lns~ats or snts in the 

scal~-ent-1nsolat1on complex by ln9ect1c1d&s will cause the 

complex t.o break down with detr•tmental ef1" ets to t'he ~nta. 

(b) Anoplol~pls stelngroverl. 

In the Sundays River Valley oreha~ only a rew 

A.atelngroever1 colonies were found &nd these dld not yield 

sufficient data to d~nw many concluelona. More extens lve 

observations were made et Fort Brown in the F1uh River Valley, 

wher~ :1,.art$1ngroever1 is more wldoepread. Henoet most or my 
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remarks about thls speelos tt~late to its occurrence in the F.R.V. 

1. ~· 

In the S.R .. V., ! • ste!ne;roever:!, enjoys the same food ~a 

! .custodians (Table 5). F.n.v .. c~chards had a much lower leve~ 

of animul activity, clue to the 1n:f'~equent irrlgat1ona, which 

support less weed growth. Harvester termites (Hodotermes 

mossambi.cus Hagen) further r(Jduced the soil cover of weeds and 

grass, and their associated insect fauna. 

On the othe~ hand, the termites form a large portion of the 

diet of ! .ste1ngroever1. Large numbers of termite head 

capsul~s may be found 1n ant e~metsr1es. together with portiona 

of the bodies ot other prey. 

It !s 1mposa1ble to estimste to what extent ~he presence 

of ter112!tes com~nsatea for the los.a of a large -proportion of 

the weed rauna. The termites are active 1n summ.r. but continue 

the1r -f'orag1ng throughotlt the ather soasons. lt'\oraglng in 

winter neceaa1tates more axtens1ve searching fo~ food, wh1eh 

renders them mo~o prone to attack by ! • stt!inei_ro~verl. 

Besides termi tea, the ants were me 1nly rftstr 1ated to a d 1et 

of honeydew, nectar, 111nd the honGydew-complex fauna. 

The d1atr1but1on of ~.ste1nsrocver1 was not correlated with 

Soft Br own Scale tnfe6tat1ons. HowP-ver, areas 1n the orchards 

occupied by th1s ant wqx-~ eheracter1sed by Cl1e-baek tl'e~a and by 

Black Sooty Mould, which would tnd 1cate that tha marked 

correlation between J:\ . oustod.1ens and Soft Brown Seale 1n the 

s .. R. 't/ . also exists here. 

Most d1e-baok ttteea we~e :round along th~ o:r'chard margin. 

Whe~a they received moat attention fromA.ste1nsroever1 colonies, 

s1tuated amongst them· and in the adjoining veld. (F1gs. 8a-f 

and 99-g). 

Th1s evokea the question "1s th~ J)8netration or th<J orchard 

by !!· ·ste1ngroevar1 r~strict.ed to acale-lnfestod t1~ees?u 

It has been shown thnt !.cuato~ tens fosters all scale 

infestations in the S.R.V. orchard , ond also visits scale-free 

tl'eee in add it !.on, which 1nd 1cataa that the scale does not 
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CRCl!ARD No: 2. 

Analzs1s of ant terr1tory 1n the F1sh River VRlley, 

'rr()'ee: 14onthe April July Sa pt. nee. Jan .. f.fav liov.~ 

~otsl No. 103 103 103 103 103 103 103 

Unfor gttd - - 2 - - 13 101 

For t!;ed 1.0 2 103 lvl 1G3 103 90 2 

_!.ate 1np;roever 1 46 39 42 42 33 l4 2 

F. me~ c~:ehal~ 56 63 59 61 69 76 -
Colneld nt 1 1 1 - - 1 - -
Totals 103 103 1.01 103 103 90 2 

!rf'ee oeeupi.~d es ~l'crtnta£t:JHl of total no. d tl"ena fo:ra~$4 ~ 

~. st~ 1nPToevor 1 44.66 37.86 41.58 30.77 32.03 15.55 100.0 

!•TM"f1i9C~phsl.! 54.36 61.16 58.41 59.~2 66.99 84.44 c.c 

Colno10 ntal o.97 c~ .97 - - C.91 - -
Totals 99.99 99.99 99.99 . 99.99 lvC.v 99.99 lOG.O 

T~BLE 11. 

1 d e-ea oeeup e as a ~ttoenta~ o e 0 8 t th t t 1 no t rees. 

:!·ate lnm!oever 1 44.66 37.86 4C.77 40.77 36.89 13.59 1.94 

f.megaoepbals- 54.36 61.16 57.28 59.22 62.13 73.78 -
Totals 99.02 99.02 99.C5 99.99 99.02 87.37 1.94 

Unforaged G. 98 C.98 0.95 (J.()l D.98 12.63 98.06 
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ORCRI RD Nf~ . 3. TABLE 12. 

~lysis of ant t rr1to~y ln the Ftsh River Valley. 

T rees: M th on s 

Total No. 

Unforag~d 

Foraged 

A.£!"f!e tnsroeverl 

r•.!!l3eCeEhala 

Totals 

19,22 

A 11 J ur uly 

77 53 

10 4 

67 49 

30 21 

37 28 

67 49 

Sept. Dec. Jan. l{ay 

77 77 77 77 

20 1 - 25 

57 76 77 52 

21 27 24 23 

36 49 53 29 

57 76 77 52 

TARLE 13, 

Nov. 

(l 

54 

23 

22 

l 

23 

Trees occupied by different SPAc1es es a ~ of total no. trees 
f' d Ol"Sg$' • 

A. stP 1 na~oPV~r 1 44.77 42.85 36.84 35.52 31.16 44.24 95.65 

P. oegacBPhAla 55.22 57.14 63.15 64.46 68.84 55.76 4.34 

Tot.ala 99.99 99 .. 99 99. 99 99.98 100 .0 100 .0 99.99 

TABLE 14. 

reea oecup~e )y t a b a 1rr t eren Dl 1 e c ea as a ,~ o f t + 1 o ... a no. t reea. 

A. ste in13roevert 38.89 39.64 27.27 35.06 31.16 29.87 28.57 

f . r.aesac~Ehala 48.05 52.83 46.75 63.63 68.84 37.66 1,30 

Totals 86.94 92.45 74.02 98.69 100 .0 67.53 29.87 

Unforaged 13.06 7.55 25.98 1.31 - 32.47 70.13 
-
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restrict the penetration of thls species. However, it will be 

L/ shown later tha;{ !· ste1ngroeveri was prevented from penetrating 

deeply into the F.R.V. orchard by the conditions prevailing in 
I 

and around them. The scale, rather, is r estricted here to 

trees visited by the ants. 

Although food derived from the honeydew complex is 

important t o the ants, which appear to be the mainspring of the 

'honeydew com~lex', the presence or absence of this f ood is 

dependent largely on the ants and not vice versa. Hence the 

extent of the honeydew complex food source is a function of the 

attentions of the ants. 

2. Soil conditions. 

The s oil texture was ~·nlform throughout any one of the 

F.R.V. orchards, and hence this aspect cannot be considered to 

be a selective factor in the manner described by 8teyn (1954a) . 

Both ant species were able to nest in basins and terrace ridges. 

The soil type may be described a s being clay which cfacked and 

flaked after irrigation. The cracks interfere with the 

f oraging of A.stelngroeveri. It is described l ater how the 

ants bridge the cracks. Thus cracking of the soil surface has 

only a temporary adverse effect on the ants. 

Cultivation is not so thorough a s in the orchard in the 

S.R.V. f or the terraces, close-planted trees, and the 

comparatively greater tree-size reduce the manoeuvrability of 

tractor-drawn harrows. Cultiva tion usually follows irrigati~n. 

The loose emil surface did not appear t o hinder the foraging 

activities of the ants. Cultivations between the orchard and 

mother nests out of, and along the orchard margin, breaks down 

the liaisun between the two types of colony. 

Bbrder cultivation occurs when the land adjacent to the 

orchard is put under another crop , such as t obacco. The absence 

of the population pr essure from mother nests definitely weakens 

orchard nests . The liaison is lost, not so much from the 

barrier created by harrowing, but t he destruction of mother 

nests on the trails leading to the orchard nests. The first 
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indication of this was given in the western section of orchard 

No.2, when the land adjacent to the orchard was ploughed up and 

the rather isolated territory was lost in the western portion 

of the orchard. (See Figs. 8a, b, o). Similarly, Fig.8f 

shows the result of extra-orchard ploughing, together with that 

of fumigation; however, signs of territory loss were showing 

in Fig. Be in the north-eastern portion of !.steingroever1 

territory. 

Soil texture does not pl ay an important r~e in the 

orchards under consideration. If there were markedly different 

soil types they would appear to have little influenoe on the n~;\ 
behaviour of A. ste lngroeverl. This species nest s on the 

immediate river sandbanks, where the soil is so loose that it 

may be scooped up by hand and then runs out between the fingers. 

Here the ants show signs of being hindered by steep slopes of 

loose sand, but there were a surprisingly large number of 

colonies along the river bank living quite contentedly under 

these conditions. Steyn (1954a) suggests" •...• it is 

conceivable that this small ant (Pheidole) can successfully neat 

in finer soil without dislodging the sand particles •••• 11 On 

the basis of these remarks, the nesting of the ant in river sand 

may be attributed to the well -differentiated worker sub-castes 

of A.steingroeveri. Minor workers are considerably smaller and 

more compactly built than those of A. custodiena, and the task of 

pioneering and maintaining the nest in good condition here must 

fall to them. 
.e.. 

The term 'psudorepletism' is used to denote tha 
r--

storage of large quantities of fat, or greatly enlarg~d fat 

bodies, within certain distended individuals which leave the 

nests only in exceptional circumstances. The crop is not 

distended with undigested honeydew or nectar, as 1a the case 

with t ru(repletes or honey ants , (Wheeler, 1910). When f ood 

is required from true repletes they are tapped by workers, which 

receive regurgitated f ood from t he repletes. In p~dorepletea 

the food i s stored in the f orm of fat ( wh1ch has a greater 



calorific value than sugar) but 1t 1a not readily available to 

the ants ln this form. It 1a logical to assume that pseudo-

repletes are killed and eaten when the n~ed for food arises. 

Pseudorepletism does confer certg!n·adventages. Such 

1nd1v1duala are quite mobile, although they take no part in 

~oraglng, snd should the need arise, as will be described later, 

th~y are able to move to new nesting sites. True repletes are 

completely lm~oblle. Whe~ler (1910) states that repletes 
c;~ 

require a herd compsct/\to support tbelr wel~ht while they bang 

from the ceilings or chambers w1th1n the nest. 

Pseudorepletos ore less distended and cumbersome than true 

repletes, and should the theory propounded by fheeler, and 

subscribed to by Steyn, be valid, then 1ndlv1duals ln the former 

condition ~ould tend to have definite advantages to ant species 

nesting in loose sanay soils. 

The chambers housing the repletea are d1ec-shaped and much 

smaller and flattor than those of !.custod1ena. A.ste!ngroeveri 

nests mey extend to the depth of 4 feet into the soil and this 

!a considerably deeper than most ~.eustodlens nests. Otherwise 

the method of neat eonatruct1on resembles that of the pugnacious 

ent. These shallow 'storage' ehembers atte densely packed with 

pseudor-P-pletes and thf' workers serving th~m; but a few paeudo­

repletee cling to the ee!llng,and those that do derive a certain 

amount ot support by resting on those individuals below them. 

The extreme depth of these nests compared to those or 
A.custod1ena 1s another mantfeatotion of adaptation to arid 

cond 1 t ions. At a depth of 4 toet there ls little poas1b111ty 

of the nests ~ing flooded out. and the singularly constant 

condlt1ons, together with the sedantary habits of pseudorepletee, 

makes outpost or basin nesta ideally su1teblo for storage 

purposes. 

Steyn no1nta out that paeudorepletes may occur 1n any or 

the worker sub-castes 1n !.custodl~ns. The sa~ applies to 

A.~te1ngroove~1. 31nce most minor work rs are devoted to honey­

dew foraging, for which they are the beat adapted worker sub­

caste, peeudorepletes are found mainly 1n media and major 
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54. 

-.., 

FIGURE 11. 

A comparison of the numbers o~ anta of different sizes 
ln sampl.as taken from trees, orchard an~ veld nests. It 
shows that honeydew foraging 1s done mainly by minor 
workers (lattlce)t end the orcha~ sample contained 
more minor workers than the veld sam~le. 
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workers. The latter sub-castes are obViously ~ore suitable to 

serve as r~pletAs. 

Fig. 10 1s a typical histogram of the distribution of the 

various worker sub-castes 1n a sample of 3~ spec1~ns tsken 

from a moth r nest attached to an orchard. Ant numbers are 

plotted asatnat head width; th~ latter being grouped 1nto 

micrometer divisions as indicated. Superimposed in black on 

the white histogram ls the number of pseudoreplete~ occurring 

within the different divisions. This shows that proportionally 

more media and major workers are given over to replettsm than 

minor workers. 

This aspect of the study was taken a stage further. 

Ssmnl~a of 50 ants from six d1ffer~nt trees were oollBcted, 

measured, and placed into thG mtcro~eter groupings. Not a 

a1n~le s~otmen fP-11 into thA divisions ebo~e 6, while the 

majority f~ll into group 5. Fig. 11 shows the compsrtaon, in 

?ercentagea, of thn frequency of oecurr~nce of ants of different 

slzes 1n samples of foraging ants taken from trees with samples 

from veld and orcha~d nests. It is qutte clear that mlnor 

workers do most of the honeyaew foraging, while the major end 

media ~orms are glv~n over to defence, attack and repletion. 

3. Shade. 

Terrace, or basin bank, nasts are usually located with nest 

entrancesslong the rldge of the besln wall, while the sub­

tP-rrenean portion of the nests extends downwards parallel to the 

terrace wall. These nests dtffer from basin nests by having 

queens, and brood chambers ln the uppermost parts of the nest. 

The brood chambers lack waterprooting, and because of their super­

f1o1al dlaposlttons are freely permeate(! by rainfall and 

1rrlggt1on water. The effects of excess molstur~ when 1t does 

reach the brood have been mentlon~d above. Humidity balance la 

of the greatest s1gn1f1cance to th1s species. Veld colonies 

are located on high ground w1th a good run-off. Other nests are 

situated 1n extremely sandy and porous so11 where waterlogging 

doe-a not oocur. 
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In the polydomous nesting regime or orchard-foraging 

~.ste1ngroeverl ants, brood ls placed in extra-orchard mother 

nests along roads. or !n other ~laces with exposed consolidated 

eo11, and w1th1n the o~chard along highly insolated terrace 

banks. 

Ant nests ettuatcd in terrace banks running more or .less 

North to South have an edd1t1onal advantage; besides being 

situated above lrr1gat1on water-level, they reoe1ve more 

insolation in the early morning and later afternoon, while at 

midday they reoeive as much as the level surrounding exposed 

areas. Mound-building termites and ants create this happy 

circumstance for thomselves. The greatest use or exploitation 

of insolation !a found in the Australian Compass Termite, 

(Amitermes mer1d1onal1s Froggatt) (imereon, 1938; Ska!fe, 1955a) 

51m1lsrly, mound-building termites (Tr1nwrv1termes) in South 

African grasslands have th ir mounds higher then the surrounding 

grass on which they fe~d. 

A.ateingroev~r1 has usad th9 terrace banks for th~ same 

purpose, especially those terraces sloping towards the East, 

for warming of brood chambers 1s much more importsnt 1n the 

early morning than ln the late afternoon. Furthermore, early 

morning skies are more dust-free~and little radiant heat is lost 

on that account. 

terrace banks ~unnlng East to West also support some 

~.steingroeveri coloniea , especially if the down slope faces 

northwards. 

In both types of orchards, no correlation between nest 

~1snos1t1ons and treA shso!ng could be made. The irregular 

planting or trees on the contour r~sults 1n a hetero~neous 

shade patterning in the orchards. The figures which deplot the 

d1strtbution of ants are drawn as d1agrammat1cally as possible 

to facilitate drawing and interpretation. However, where 

A.stelngroeverl nested in terrace bsnks there was a marked 

correlation with the presence of adjacent die-beck trees. 

4. Irr1p;at ion. 

The results are mentioned above or an investigation 
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1nto the d1str1but1on of brood-rearing nests of !.ste1ngroeverl 

1n relation to thelr location within the orchard. The data are 

fully presented below, showing the occuronce sfter rainfall and 

lr~1gat1on of brood exuviae ln ant cemeteries. 

TABLE 15. 

Location No. % 
Oemeter 1es. 

Beneath trees - -
Basins (un-

shaded) 
36 14.75 

Banks 2()8 85.24 

Totals~ ' 244 99. 99 

These figures are de~lved from a survey of A.ateingroever1 

cemt.erles in the area depleted ln Fig. 9 (Grehard No. 3) on 

27.III.56, when bro~-rear1ng reached its peak. Tho presence 

of ceso brood ven on the drier bank ridges substantiates 

previous observations that ~.statngroevor1 ia extr~mely 

eusooptlble to the offecta of exoess moisture . 

Th ~a results confirm the 1mpress1on that, although a 

considerable number of nests exist within the baelns 1n exposed 

s1tuet1ons Pnd beneath trees, these nesto sre outpost nests. 

Outpost nests contain, ss rsr as I can ascertain from six nests 

whlch I have examtned, no queens, infl'equently brood, but all 

have 't>torkers and pseudorepletes. 

Gutpost nests function to establish territory end 

f.ae111tate foraging in that the wo~kers have to traverse less 

ground to yield up their honoydew to the pseudorepletes. 

Furth ~more, it is a form of apoc1allsat1on, since the mother 

nests can be siven over to a greater ex~ent to brood nroduot1on. 

Mother nests also have paeudorepletes, but the storase of food 

in out~oat nests, together wtth the presence of non-pseudo­

replete workers, improves the economy and consolidates the 

torrltory of this snt. 

In the s. R. V. 1t !a not 1cea'hle that A. ste1ngrtlever1 wss 
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unable to penetrate st all deeply into the orchard which lacked 

permanent banks. This is true especially for the 

!_.ste1ngroaver1 t~rr1tory !n the south-west corner {Figs. 3a-f), 

where lt dld not encounter any opposition from A.custodiens. 

This shows the extent to which orchard colonies of !.stetn­

e;roeverl ar~ de~nd nt on extra-orchard mother nests, and 

suggests that they ar e unable to inhabit well irrigated land. 

!.steingrooverl ~oes not line its nests with wax 1n the 

cheracterist1c ~anner of A.custodiens, and this is most likely 

the roason why A.ate1ngroever1 cannot nest in completely flooded 

orchards with impermanent bsain banks. 

5. Inseotieides. 

Extreme d!scrAtlon hes been used ln the sppl1oat1on of 

1nsf'et1c1des at Dunbar. F1:.tmlgations with HCN gsa (Oyanogaa) 

are mede infrequently and only ~en necessary, but heavy dosages 

are used when the scale-infested treGs are treated. MBlnly due 

to this form of treatment. the scales are still susceptible to 

HCN, and 1.t has not been found nacessa~y to r sort to contact 

1naect1cld.ea. Fumigation was carried out on one occasion only 

during the time of th1s investigation. 

(1) Direct efrecte of fum1e!t1on. 

Fumigation 1s carried out at night. when there are fewer 

ants foraging in thP trees. Smithers (1953) records that 

!·cuatod1ens tnd1v1duala W$rO killed by RON gaa in tho s.R.V. 

!.ste1ngroeverl 1a also killed by this ~a, but only the 

foraging ants 1n the treee and on the ground beneath the trees 

are a ffeeteo. These small losses 1ncurreo by outnost nests are 

easily and quickly replaced :rrom mother nests which are not 

subjeot to fumigation. 

(11) Indirect er:recta of fumigation. 

these are duo to the killing otr of the Sort Brown scale, 

which 1s the ultimate fount of moat foods ava1labl o to 

!•ste1nsroever1. Removal of this attractant results in a 

significant r~duot1on 1n s ct1v1ty and a change of foraging 
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behaviour from 'tratl1ng• to hopeful 'exploring'. The 

reduction ln fmrag1ng intensity is not to be attributed to the 

lower mortality inflicted on A·atelngroeveri through fumigation, 

but to the absence of food. 

(a) Reduction 1n activity. 

This was calculated for A.ate1ngroP-ver1 on the basls of 

data obtsln~d from oth~r e~per1ments dealing wlth the aetivity 

of this sPecies (1n which the ants were provided with a constant, 

or"~ libitum~ food source in some trees, but not ln others). 

To ellm1nate possible compllcationa due to varying cllmatlo 

cond1t1ons, aot1v1ty records between 10 a.m. and 8 p.m. were 

used. Between these times the ants are most active and least 

aff~cted by adverse climatic conditions. 

Uslng absolute figures of the total numbers derivaa from 

counting the ants ascending and descend1ng past a given point on 

the trae trunk and times at hourly intervals for periods of two 

minutes, in October, 1955, the relative sct1v1ty ratlo (1.69 s 1; 

between two sca1e-1nfested trees was established. One of the 

trees oontslned the~ libitum rood source of sugar solution, 

and tbe other, 'control', tree had no a~dltional food other than 

honeyd~w whlch was common to both trees. 

Fro~ the ratio the pP.rcentage activity reduction after 

fum!setion was oaloulat~d for the control tree. The fUmigation 

was made in early l.fay, 1956, ana the calculated percentage 

reduction 1n aot1v1ty was oomp.9red 1.<rlth the a ct1v!ty ln the 

previous month (.Aprll) be-fore fu1ll1gatton. 

Results. 

The data given below are glven 1n some detail to ahow how 

the percentage reductions ln activity were calculated. 

1. Total acttvlty, October, 1955 (before fum1gat_1on). 

~ Control Ad 11~1tum 

2994 1769 ents/ 4m1na/hour 

Acttv!ty ratio 1.69 1 
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?. Total ~ct1v~ty in May, 1956, on tree with 'ad lib! food 
source, after fumlgstlon. 

e.g. lib. 

2424 X aet1v1ty ratio (1.69) ; 4097 

therefore theoretl~al totel activity on contr0l tree if 
fumigation had not taken place ~ 

4097 ante/ 4 mins./ hour 

3. Total activity ln ~y, 1956, after fumigation. 

Control The~ret1oal activity on 
control tree. 

30l 4097 ants/ 4m1ns./hour 
(re corded) 

P~rcentage reduction ln Rot1v1ty ; 92.55fo 

4. As s measure of ths re11ab111ty of the above calculation, it 
may be stnted that a count made in April, 1956 (unfortunately 
without a correepond1ng count on tha ad lib. tree) gave a 
value of 6659 onts/4 mlns./hour. ·fuiii this is compared with 
the value after :rum1gat.ton (3Cl ants/ 4 mlna./hour) it gives 
s ·percents~ rel3tuctlon ln activity of 95.4810 , a figure in 
close agreement with that obtained by using the theoretical 
ratio. Thia shows how fu~1gation of scales reduces the 
foraging intensity of the ants . 

Killing of the Soft Drown ~cele reduoea the whol e level of 

aat1v1ty or the entire orcba~ 1nv~rtob~ato fauna, including 

the ante, ana the atynlcally dense orchard ant populot1on is 

ftl cea with having to llve under veld cond 1t ions. Once again 

the long term effoeta from stsrvat1on are 1nceloulable and may 

only be raeognlsable in tho next generation. 

(b) Territory. 

It ls to be expected that the drastic drop in ant activity 

would be paroll~lad by o lose of interest 1n the now barren 

trees, and the trees would be 4eserted by the ants. 

Orehard No. 3 (see Table 12 and Fig. 9f) shows that only 

ono tree had oeased to be foregod by A.stolngroeve~l, which 

means that the foraging 9f this species is just as wtdeapread 

as it was before fumigation, but not so intense. These trees 

are belng explored for possible Tood-souroes, or sites or re-

1nf~stat1on by Soft Brown ~cale, which. 1f ~und, would alter 

the behaviour or the ants. Slnoe eltrus trees are ~irtually 

the only flourishing veg9tat1on on this farm, most insect life 
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would be attracted to lt, 1ncludtng the ants . Furthermorg, 

hunger would attmulete the ants to i"orsge more ext~ns1ve1.y ln 

an effort to r~coup their food losaea. 

Ret~ntlon of territory ~y !.ste1ngroevar1 after fu~igst!on 

but with reduced foraging intensity, is appa~entl.y not true in 

Orchard No. 2, wher~ 19 trees, or 57.58% of their territo-ry 

(see Tablo 9, Fig. Sf) had bean 1ost. This loss had boen 

progressive (see December and January columns) and spr1~ from 

the disturbance of mother nests in the adja cent virgin veld Ln 

the preparation for tobacco. The effects of fumigetlon are 

secondary, and may have had a minor r8le !n the loss of this 

territory, since the outpost nest losses could not be readily 

ro~laoed from mother n~sts. 

For a true picture of tho ~ffeots of fum1~t1on, we must 

r~lV on th~ observations ~de 1n Orchard No. 3. 

(111) Eff~ets of Parathion quravg. 

Lat.e b:t tr.r) 1nveat1gllt1on (24. XI.56) a final suttVey of ant 

d!etributlon ln the two F.R.V. orchards was made . ~ust 

prtP.V!ouslyt t.he trees had been sprayed wtth parathion to control 

B heavy 1nf~ststlon of BollwQrm (Hel1oth1e arm16@ra HUbner). 

This waa the flrst occes1on on whlon parathion had been used 1n 

t,hese orcb.arda and it had startling results on the ants. I was 

not present to wttness the direct effects of parathion on 

A.ste1ngro~ver1. !n Orchard No.3 the ant population wse not 

much aff,ctt3r1, if st ell, hlJt th~re had bAen a marked change 1n 

tl1a1r fol'~~ing behaviour. Any new seale tnfestattons wh!ch had 

arleen ::~fter fumigAtion 1"1 ,.,arl~r MtJy wer'l killed bV' the parathion 

Al thou[";h so~ ants co!l'f:.1nued to v1s 1+.. thA t~~es, and such trees 

were c~ne1de~ed to 1~ thetr ter~ltory, m~nt foraging was of the 

exploratory tyne ~nd 'tra111n~' to t~eea wss nct1eeably absent. 

A·~te1~sroev~r1 1n Orchard No. 3 (see F1g, 9g) showed an overall 

loss or l trea, when co m-pa re(') wtt,~'l th~ f1 :':ur~9 for the previous 

S~lrvey tn Z.lay (Flg. 9f); 1t had gained thrao naw tr~ea and lost 

f'ou!' ,.,h1ch it prev 1oualy occup1eo. In O.rchurd No . 2, 

~.sta1ngr~eve~1 lost all of lts te~rlto~y with ths exception of 

two t~eee. Th!s repres~nts a net loss of twelve trees 
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since the previous survey (Fig. 8f). This loss was due, not 

eo much to the eff'eota of ~srathlou alone, but the oo:nbinod 

effeets ot the removal or mother nests from the adJoining veldt 

and fumigation, then finally parathion. 

moth9r nests had remslnod untouched. 

In orchard ~o.3, the 

Thus, 1naeat1c1dos have 11ttl9 dlr8ct effect on th~ snt 

colonlea, but the abs nee of scale and honeydew-complex chsn~s 

the ants' foraging bohev1our, and substant1elly reduces their 

forag1n~ act1vtty. 

(c) Phe1dole megaa~phalo. 

The 'b.3ha'f'tou't" of t.hts 11?eC1:-~ut wa.CJ atudied only ln the 

F.R.V. ,at the farm ltDunbaru, 1n th"' ;.;t:l~ orcherds as 

A. steingJ"oave!'i. 
- I 

1. Food . 

_!. mefsaeeplu::}._£! ovoup1~d most o:r ttle trees not foraged by 

Tho sA tr~1ea wore usually s 1 tua t;ea deep within 

the orchards end d id nnt bea~ qort Brown Sc~le. or onl) 

11&ht 1nf.~ntat1o~s. Ae P result• most of £.m&gaoePhsle 

c~lon1es v.~r~ ~slrly l)Opulat.C'C: and had no economic s1gntfioence. 

In a felr isolated 1nstPnoes !· m9gacaphala colonies d 1t'l ~arbout' 

he~vy infastatlnnc or sosla, whlch resul~ed in the tr as dv1ng 

Such cnlcn1Gs ,.,ere rrumel'"lcslly stronger and more 

vlgcrous than tho colonl~s ~nesth sc~1~-rre~ treas. 

~!nee sost £ .masaoephals colonies old not enjoy the honey­

Ci~,.tl- o~Y·nple:R :t"ood the lr nm.tr1sh!!lent waJJ moat llk&ly derived from 

Ha~rester ter~1t~a may have form$d part of th~1r 

diet, but tt 1s not known to what extent P .megaceKbala draws 

upon this foo~ souroe. Th1s ant burrows extensively and 

pose1bly attacks ter'n1t•·s bene9th the soil surface. on several 

occasions E. mogaeepbBls was found occupyln~ characterlatlo 

t~rm1to tunnel .. . It ap~~rs that oolontee of £. mesacephsla 

were n~t llT"l!t.~~ tn th 1r c1strlhllt1on by fooa, b\lt their 

ri11~r leal strength was de!Y'nd nt on the food avnilable to th~m. 

2. So ll cond 1 t lone. 

The mor e or leas uniform sell texture in Orchards 2 and 3 
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hns bGnn deeortbed above and f· '1l9f!B cepha1a nested 1n the same 

eo11 as !.steingroevorl, as some nests, especially at the base 

ibf tree trunks, were occup1Gd by these t wo ants at d if'.ferent 

ti~s. f.megac&phala also nP.sted in ter~ece banks, but terra ce 

colonl~s d !d not form any part of the honeyde\'1-complex: owing to 

the short foraging range of these ants. Terrace colonies of 

£ . magooephala did, however, ccnst1tute a sourc$ from which the 

&late a sPread into the orchards. 

P.~gaoephala oolonlas were found tn s number of placeSJ 

1n th~ veld, terraces, and even beneath t~ees, a1~ not restricted 

to anv one partleular soil typo. The orchard colonies heneath 

trees wP.re mt ef:t'Bcted by harrowln~, as the harrows d 1d not 

roach under th9 trees. Thus, soil conditions did not play en 

1mport~nt rSle 1n the d1strt~~t1on of thls spee!es 1n the F.R.V. 

3. !hadr~ 

Th~ ~rown House ~nt, &a ~roekhuysen (1948) has shown, 1s 

ahle to ~educe br~oo 1n 3 wide ranF;e or environments, largely 

'h~csus~ the brood carl de~elo'P et lower temperatu~es than 

AnoploleP!a (St~yn , 1954a ). As I h$Va Pointed out above, 

P.mep:aoeph.l31..!! would hn a'hle t o oroCluce lts young even under 

eone1t1ona Clf cot!l1)lete ahade !n the F.H.V. t:Tay (1953), when 

dtse!uss1nst thP d !strtbutton of Phe1do1Et punetulate, says .. The 

d tatr1 hut lon of this ant ie not markedly 1nflUP,nce<l by these 

f'acto!'s*t. {!iP. r~fers to snll texture and 1nsolatlon). 

Or lent at 1.cn of Pbe idols- tl"e~ t.J:-e tla. 

I rotieod that f. mogacephala tl*s !la l~ad ing up citrus t~ees 

tended to be locat~ on the north-eaat~~n side of the trees. I 

th~n d~c1dsd to take compass oear!n~s of all the mud tunnets and 

oth~r tynAs of Pheldola trs11R l~a~\ng up t~~es in orchard N~. 2 

on 29. V. 56. 

The bearings were th0n grouped into quadrants of 9<J0 es 

shown below, snd the t'ollolllng results obto1ned. 
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Reaulta: · TABLE 16. 

Quadrant No. ' of trails ~ 

1. N-NE; o0 -90° 48 61.54 
2. NE-8; 90°-180° 14 1.7.95 

0 
:5 . S-SW;· 180°-270 5 6. 41 
4. SY-N; 270°-360° ll 14. 10 

'rota las 78 10o.oo 

The anta show an o'hvivus p:pef'erenae :t'or tra 111ng up the 

N-NE quadrant, while they preferred to a lesser extent the 

edjaoent quadrants {NE-S and SW-N) on either side or it. 

The three quadrants re~rasent the arc of maximal 

1llum1nat1on by the sun du~1ng the course of the day. 'rhe sun 

is th& only tactor w1th which the orlentatlon ot Pheidole trails 

could be correlated, and thla points to the ants being dependent 

to a certain extent on the sun. ! . meeeepbela wst derive 

Whateve~ benefit they can from ~he sun while they are on the 

tr•1le . !he anta havo s slight prere.renae for the early 

morning sun, as more trtJ1la are found on the eastern side or the 

trees . 

Most t.reea ooouplec!l by J"be1~ole had low-hanging eklrts and 

these would tend to reduce the erteots of the sun. On the 

other hand, the ants must benefit to an extent which maltea 

bu1ld1ng or the1r trails on the sunny alde of the tree worth 

while. 

4 . Irrtsat ton. 

l• megaeephala appears to enjoy almost complete freedom fl!'om 

111-etfecta or 1rr1gat1on. Like moat ant sp&cles, some adults 

are drowned, but since E.mesacephala 1s adapted to ralslng ita 

b~ood unaer colder ana mors h~m1d cond1t1ona, the 1oung 

apparently were not affected 1n the same way aa ! • ste1ngroever1 

by exeeae molsttn.-e. Th1a accounts tor d lstrlbutton or 

! · megaceffiala at the bases of trees. 
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5. Inaect1cldee. 

{1) DlPect effects of fumlsation. 

The direct etrents or the 1naecttc1des on those ants 

caught in or below the tree at the time of fumigation are 

readily seen 1n f.mesaoephala by tbe number of cadaYera in 

cemeteries. !hls ant appears to be auaeept1ble to rumlgatlon 

because or 1ta habit or nesting beneath trees. and the structure 

of its neat wlth a network or superficial SSllerlea just below 

soil surface. It la not possible accurately to calculate th• 

mortality 1n the ant colonies since they sre located between the 

roots of th~ trees and eo cannot be dug up. 

(11) Indirect effects or rumlsation. 

E. mesaoepha1a terrlto!f. In Orchard No.2 all trees were 

rumls-ted, Yh.llo in orchard No.3 only the first five· northern 

rowe were f'umlgateet ~ ( Mo1'8 at tent ton wa a given to 

!• ate1ng;roaver1 because lt fostered 1nfestotione of scale). 

lfuen the condition 1n OrcharO No.2 1n F1g. 8t ia co~pared with 

Figs. Sa and b, it la ap-psrent that, although !•mept~cephala baa 

S$1ned aome territory, 1t loat & number of trees which 1t 

formsrly held, Thls loss vaa due rather to the onset or winter 

than to tum1gat1on. When a aimtlar comparison is made between 

the observations in Orchard lio.3 (Figs. 9! t 9a, 9o) we can 

onlv assume that the t~rrttory loss or ~.megaoephala was due to 

cl1ma~1c factors, since moat E.uegacephsla treea w9re not 

fumigated. Thel'e msy be other factors involved, but they were 

not ae~n 1n operation. 

(111) The effects of parathion•raya, 

The effects on a~ts of parathion sprays are ~ltferent to 

those or tum1gat1~n. After fumigation the ants would continue 

trailing up trees, but attor treatment with parathion, 

!·•gaaephala was to ell intents and purposes absent f'ro11 both 

oroharaa (Pig. 9g). 

Parathion has • markeiB detrimental effect on this spec les, . 
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largely because tbe 1naeot 1c 1de tend a to run. down and collect 

at the baae or the tree trunk, Where the nests o~ this ant are 

s1tl.Jeted. In th1a way, ~.megaoephala was severely affected; 

only one tree haa th1a ant ascending lt, and th1s tree was the 

only one 1n the two orohsras to be vls1ted by thla spealea. 

(a ) aotparlaons and diacuaa ion. 

1 . Food,. 

All three species avidly eeek honeydew and exploit honey­

dew-complex rood when 1t is avail able to them. These ante, 

however, are not completely restricted to the honeydew-complex, 

as they v1a1t and aometlmea eY.iat on the food derived trom 

healtbt, acsle-rree trees. In the S.R.V. oreha~. woll over 
. ~~ 

50% or ! . cuatodlen• rorag!Dg terr1to~ consisted or healthy 

tree a. ! . ste1ngroever1 in the F. R.V. continued to retain the 

trees 1n 1te territory, 8Ven When the honeyeew-comple~waa 

eliminated by tumlgat1on and an eppl1cat1on of \'8rath1on. A 

large percentage of the trees occupied by £ . mesaoephala were 

rree from scale 1nteatat1ons. 

On the other he~, these ante roraged all availabl e honey­

dew, Whlch suggest~ that the scale insect a are almost completelr 

dependent on the ents for their ex1atenoe. Those ant oolonlea 

which enjoyed a cop1oua supply of honeydew were numerically 

stronser and more vigorous then colonlea without honeydew. 

2. Soil conditions. 

Sol~ texture did not appear to reatrlct the nest 

61atr1but1on ot theae species in the orehaXtds tU'.Ider 

conslderatlon. The limited number or so11 types in the F.R.V. 

d1d not allow me to lnveatlgate ateyn' a olalm (1954a) that the 

relat1onah1ps or !.cuatod1ena and E·mee!cephala were influenced 

by ·the ao11 type ln terms of the ' ant-11on-t~ap' pr1nc1ple. 

Loose surface so1l in the S. R.V. resulting from harrowing only 

temporarily d1arupted the tra111ng ot ! . custod1ens 1n the S.R.V. 

orchard . Cul tlvatlona were 1esa thorough, and made more 

infrequently 1n the F.R.V. ana did not affect A. ste1ngroever1 

to the same extent. f • megaoephala was not effected by 
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harrowing because 1t nested beneath the trees. 

The destruction or the soil ' mulch' or conaolldated 

surface soil, during harrowing 11m1tod the choice of nesting 

sites by A. cuetod1eni to the tree islands 1n the S.R. V. orchard . 

The leas thorough harrowing ln the older F. R.V. orcher~ hea no 

a1~11er ~r~ect on ! . ato1ngroeTer1, partly because or the 

-permarutnt terrsctts, but th1s tlnt d 1d neat in harrowed soil to a 

limited extent. ~. megacophals was uneffeoted tor the reason 

stated above. 

Steyn (1954a) quotes the obaervot1ons of e1gn~ 

entomologists on the distribution of ! . custodlen•. From these, 

together wlth those or Way (1953), we may nonc~ude that thla 

species nests 1n e wide variety or soil types. Moat ot the 

observations beer two thlnga in commons A. oustodiena n~sts ln 

(l) well insolated ao11, Which 1a (2) compact and undisturbed. 

!heae tlndlnga conftr my obsarvatlons ln the S.R. V. on the 

pugnaclou• ent. A· •te1nsroeT8r1 also oecuplna a1m1lar range 

of :Joll types and equally :rrequlrea insolated compact soil ror 

neatlng purposes . 

3. Shade and Irrlgatlon. 

The phenomenon or 'cornering' was shown by J\.custod1 ns, 

Which preferred to nest ln the north rn,more lnaolated corner 

or the lalsnds. Here higher coil temperatures pr valled, 

which ere necessary for brood matu~atlon. Where other 

consol1deted, undisturbed soil woe available (F.R. V, ), 

! • euatod1ena ahowod a d1st1not preference ~or nesting 1n 1t 

{psrmanent terrae& walls), Which 1nd1cates 1~s pr&terence tor 

nesting 1n un41eturbed ground, end elso ~~eeaom ~rom 1rr1gat1on 

water. This spociea, however, wsa a~le to nP.ut in completely 

flooded eoll, l•rgely beoeuse 1ts nests w re 11ned w1th water-

proofing wax. The d1atrlbutlon of a .. stelnsroev~r1 nests could 

not be correlated with shade, ow1ng to the irre~lor layout of 

the F. R.V. oreharda. Howevar. by noting the pos1t1on or brood­

bear1nB nests after an 1rrlgat1on. it was round that moat ot 

the bl'ood was reared on the tfJrrace benks. The terrace banks 



•xperlenoe gr~a~er insolation than the basins, ana we~ more 

nood-f'ltee . Renee A. steingroeverl, Which lacks the nest-

waxing habit., wss apparently very suaoept1ble to exceas 

moisture 1n its neata and can only penetrate into orchards 

which have permanent fiood-fttee soil. fh 1 s fl)Xplains lf'hy 

A.steln5roeve~~ ~as not abl~ to penetrate 1nto the S. R. V. 

orchard . 

Where terrace banks and extensive tree shade are present 

{Koenap Rlver} both A. euatodlena and ,!. ste1nsroever1 are 

restricted to nesting on the terrace ln a small lneolat~d area 

betwe~n the trees. f.mesacepbala is adapted to liv~ and roar 

its brood tn a w1de r~nge of tompePatur and mo1sture eond1t1ons 

and W#s not aueh affectod by shade or 1rr1get1on. Those two 

factors do not appear to hamper the a~P-ad of th1& apee1es 1n 

Ol'eharda. This suggests that f.megscephal! has bean relegated 

the r8le o~ occupying ~he areas unsuitable to 4noplolep1a tor 

brood ~&arlng and nesting nurnoses. 

4. !nsoet1o1des. 

B~tn A·eustodlene and !.stelns~oAV&ri 1ndtv1dua1s, whleb 

come into direct contact with parathion or ar~ 8~posed to 

fum1gat1on, are k111ed. The number k11led 1n tbls way p~ared 

to reprea~nt only a small proportion of the totel colony 

strongth. When ! · •te1ngroever1 la deprived or auppo?t rrom 

~ther neata the ~:r:rect 1a greater. 

fbe 1nd1reot effects are tolt by the ants through the lack 

ot toed with wh1ch tho brood is ted, but thls ls a long term 

effect which is lncaloulable. The removal of the honeydew 

source arter ~umlgat1on causes s ~arked reduet1?n 1n the foraging 

activity of A.§te1ngroever1, which ~at also apply to 

A. au atod tens. --
suscept1b111ty to 1naeot1o1des, ~s ~~t affected. It appeared 

to 1neuJt greeter los es: of adults from tum1gat1on than 

A. st!J:nuoever1, but no aeeuratt't c:ountA of cadavers in 

cemeteries were msd~ before and after fumigation. .An appll-

cation or pa~ath1on sev&rely affected this ant, beceuae the 

1nseet1e1de tended to collect 1n end around 1ts neat. Tha 
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result 1a shown by the number of apparently dead colonies 

s1tuatea beneath t.reea. ( !ables 9 ana 12). 



( eJ· IMTERPRET.ATION OF REStJLTS IN RELATION TO ANT CONtROL. 

In the areas und~r oonaldoratlon, or all the ants wh1eh 

occur there, Jnoplolep1a appears to be the moet widespread, the 

moat aconomloslly 1mportent 1n citrus oreharda, and the most 

c:!1t1'1eult to oontr..,l. Pheldole megaoephale 1a equallt wtde-

spree6 but 1s or less eoonomla importance end la easily 

controlled tor ~xtens1•e per1ode by 1nseet1o1dea (Stofberg,1954) 

besldea Wh1eh 1t ls dominated by Anoplolep1a when there 1a a co-

1nciaental occurrence of the two BlXHt19s. 

Previous control messuraa (Mathews et al., 1933; Smlt 

et al • • 19}4) hav~ be9n more eoneorned w1th Rrevent1ng ante 

fro~ ga1n1ng ·aoeesa to the treoe, snd hav~ met w1th little and 

temporary auecess. ~hts colla ror a rev1s1on or our 1dees of 
1: 

a~r control to one of." ant attack; of driv!.ng the anto trout 

orchar~a by horttculturel m8ans, and then doatroy1ng extro-

orchard nests. Th1a also entails a change 1n farming prooeduree 

which a~& not only beneficial to citrus farmlng, but msy also be 

suooeaefully correlated with ant oont~ol. 

Young orchara trees ere ~rttcularlr suaeeptlble to 

stunting when heavily infested w1th ant-roster d scales, but on 

maturity - after uk1rt-drop - ~he susc~~1b111ty 1• constderably 

reduce'-'1 . The follow1~ argument d9als with young orchards; 

however, th~ sug~oted treat~nts may bP esrr1ed through until 

the oreharCa haT'J become more '!llatlll'e. 

I hav~ shown that some farming operattona do exerelae 

l1m1ted oontrol on the distribution of ant nesta:-

1. Oult1vet1on rest~icta an~s to reerlng their brood 1n 

consolidated, undisturbed aotl. 

2. 3hade case by trees turther reduces thea• areas to 1naolatea 

port1ona of the consolidated grou~. 

3. I~~1!Dtlon does not have a stgniflcant eftect on 

A.custodiena, but aet1n1tely reduces the 'encroachment 

potential' ot !•ate1ngroever1 into oreharda. 

Other farming operations are benef1c1ol to anta:-

1. The d&nse ant population 1n oreherda stems 1nd1reetly from 
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lrr1gat1on, but 1rr1set1on cannot be aYo1ded; howev8r, 

some of tt9 erreats may be evplolt8d or ~educed to aaalst 

in snt control. 

2. Weedtng or conaolido~ed ao11 !~proves 1naolat1on and 

increases br edlng potential. 

3. Construction or perman nt basin walls or terraces provides 

well insolated and consolidated so11 for brooa rearing, 

and a ana or encroachment 1nto orchards by ant apeoles 

which normally sutter during lrrls-tton. 

Now we ~st oonalder Why the various tarmlng operations 

ar practls&ds-

1. Cult1Yst1ona ar~ ma~e to break up the ao11 eruat to asa1at 

percoletion by 1rrl~et1on w ter, reduce moisture eyaporation 

from the aoll, an~ tree th soil or weeds which compete with 

the e1trua tr es ror a eommnn water supply. The soil 1s 

enriched by plougn1ng-1n of ~eds. 

2. ~tber OP!rat1ona cannot be altered to suit our purposea, or 

alteration 1s unnec ssary. 

Wbst 1s roq,1lred 1s a proceaa to take the pleo& of 

eu1t1vat1on ana simultaneously provide unsuitable oona1t1ona for 

ant breeding. 

A -heavy o~~ltcat1on or a grass ~loh wlll fill the rSle 

~at suitably. for the follow1n~ reeaona:-

1. In ~elation to r rmtn~ auoh a mulch, it 1a known, ma1nte1na 

the soil 1n •n absorbent, friable oo~1t1cn, slgn1t1cantly 

~educes 8011 temperatura and the errecta or wind, both of wn1oh 

ar . contPibuto~ and somet1mea eompla~ntary factors ln wate~ 

loss by evaporation rrom the so11. Reduot1on 1n light intensity 

will tend to 1nh1b1t weed ~owth. Tho conservation or wata~ 

resulttng from decreased evaporation may warrant ~ewer 

1rr1gatlnna. 

The uae of mulches 1a not unknown ln agriculture , but the 

correlation wlth •nt dlatr1rn~1on 1n orohards hos not been 

released. Mulches are being u•ed to a llmlted exten~ ln bOth 

lhe S.R.V. e~ the N.i. Transv&al. 
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Practical difficulties auch mulch1ng would ental' are the 

growing ot the grass, and the speea or 1rr1gat1on would be 

lessened, as the mulch would tend to hinder the flow or water. 

Where ihOre 1s subterranean ir~1g~t1on w1th poroua p1p1ng, •ueh 

a diftlculty would not be encounterea . Regrettably, th1a new 

method or 1rr1setion ls practlaed on a small scale only 1n the 

R. E. Tranavaal. 

Pepend1ng on the locel1ty, termites may ~1a1 havoc w1th the 

mulch, but a preliminary systematic poison be1t1ng of the ar8a 

would probably remove thin danger. 

Ob¥1oualy 1n itself mulching 1a extremely gooa rarMlng 

practice , and one may expect only good to result from such 

treatment. 

2 . In relation to the ants: mulchins or the soll would entail 

foregoing harrowing, Which diaturba the soil. Th1s is 

benef1o1al to the ants, but th• absence of high ao1l temperatures 

woul~ reduce the breeding ana foraging potentials of the ants 

within the orchards. In otbe~ words , the ants would find 1t 

extremely d1tricult tn breed in orchards, and would be reatrlotea 

to rearing th~lr brood outsld8 the orchard. 

Extra-orehara neate are more vulnerable slnee tbey may be 

dug out without harming the citrus treea. A systematic digging-

up ot the nests and the treatment w1th inaectlcldea of the soil 

both 1n an~ around the nests should exeroiae satisfactory control 

ot the ant colonies . 

!he control ot ante nesting on orchard terrace-walla 

constitutes a big problem, but a programme or progressively 

1ncreaa1ng the shadlng or the so11 will be d1aadvantaseous to 

the anta and restrict the grou~ au1ta~le for nesting. However, 

a minority of orchards are terraced and thla need not detract 

rrom the general argument . 

Mulched oreba~s would constitute a suitable environment 

for smaller ants such ae Pheidole which dw not require very high 

tempe~atures ror broo~ msturat1on. Thls ant, ln ~ opinion, 

does not constitute thft same menace to o1tr1oulture ln the 
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E. Cape Province aa Anoplolepts; f~rthermo~s, tt 1s esa1ly 

controlled in 1ta ~estr1cted operational territory with 

1nseetic1des. 

It must be borne 1n mind that these remsr~s rerer to 

condition• existing ln the Eastern Cape Province, and the 

control measures suggested here may not be applicable in other 

places wlth higher temperaturea. However, the same 

behavioural. trends in Anoplolep1• are noticeable elsewhere 

(Zanzibar; Way, 1953); N.E. franavaal; Steyn, 1954). 

Mulching must be considered as a ~emporary measure apPlied 

to young orcba~as to carry them through the initial stages ot 

~ovth when maximum soil insolation ~revalla. Once the orchard 

has ~own beyona the age(± 6 years) When it la most vulnerable to 

the erteots ot acale/ent activity, mulching may be d1scont1nue~. 

It would be sensible to carry on w1th mulching for a few yea~• 

after this stage, to ensure that stunting doe• not occur as a 

l"~ault of 1nereased ant aot1v1ty. 

Way (1953) avma up the situation, nit seems that 

!.ouatod1ena and !.long1pea oould be controlled (tn Tanganyika) 

by encouraging the growth of a thick ground vegetation of 

grasses and creeperatt. 
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V. COMPARISON OF A . STEI~GROEVERI WITH .A . CUSTODIENS. 

Both ! . oustodlens and £ . megaeephala are w~ll-known ants. 

!.ste1nwevsr1 1a not so well known, slthough 1t may have been 

mistaken on I'D8ny oecae1ona for ! · euatodlens, wh1ch it strongly 

resembles 1n many respects . Some points of d1sa1m1lar1ty have 

been dlscusaod above. To g!Ye the readeP an appreciation of 

the physical chara cters, and behavioural character1st1ca or 
! • ate1ngoever1, a comparison between this spee1es and the 

f"am111er ! • custodlens 1s made below. 

The date tor sub-seotlons (a), {b) and (c) below are taken 

from Arnold's monograph or South African ants ( 19~2) . 

A • .Qustod l•ns. 

(a} Caste structure. 

Polymorphlc; 

3 worker sub-castes 

(b) Slze of work•rs (body 
length) 

Minor: 

Medis; 

Major: 

3. 5-5 mm. 

5. 3-7 mtB 

Up to 9 mJI. 

(e) Oolourat1on. 

'tHesd, thorax, l egs and 
antennae dark burnt-slenne 
or brownish-red, the mas~l­
eatory margins or the 
mand 1bles bl.eck, and 
abdomen dark brown. 
Densely clothed all over 
with a pale yell ow and 
silky or slight~y golden 
trubescenoe. tt 

A· atetnsroeverl. 

Polymorphic; 

3 wo~ker sub-castes 

~· .13-5. 8 mm. 

Up to 7 mm. 

"Not unlike B smaller, darke~ 
and more compact oustod1en•,but 
without any silk pubescence or 
pattern on the abdomen. Dark 
ruaty redd1sh-brown, the tarsi 
and antennae terruginoua, the 
thorax darker than the head, 
a'bdo1119n dark brown, ap1oal 
margine of the seg$&nts pale 
flavous.rt 
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(d) Distribution. 

Fig. 12 ahow• the diatrlbu~ion or the two apeclea. 

!·~~od1en. 1a much more w1deapreaa than !•s\etnsroeve~1. 

Fro1J'I the known distribution or A.atelngroevel'i one obtains the 

impreseton that it pretors drier conditions than A.eustodlens. 

Owing to tho extreme var1ab1l1ty or rainfall ln the ~~unta1n 

rangea along the south African coaats, 1t 1a not possible to 

make an accurate correlation between rainfall and d1atr1but1on 

of the \vo apecles. However, it ia noteworthy that 

!.cuatodlena appar ntly does not occur along the extremely arid 

west coast in the North-weat Cape and South Weat Atr1ca 

(Steyn, 1954), wbereaa A.ste1pst'oeTer1 bas been f'ound 1n 

several 1ocal1t1es ln those areas where the an average rain· 

!'all doea not exceed 5 inchea. 

(e) Behaviour. 
---~-

some aapetc~s ot the biology or A· atelpgroeve:r1 have been 

d1acuaae~ above, and later lt will be abown that under veld 
._;.,n. 

cond1t1ona 1t la mol'8 than a meteh ,.ar !.euat.odlena, 'the 

pugnac1oua ant'. The latter ls oonalde~d one of the tie~ceat 

anta ln South Africa. 

!.ate1n~oeTer1 peseta 1n a alngqlar manner to a b~nlns 

elgarette atub placed near lta neat. YlOat spec lea ot ant 

known to me ~n away f'ztom bUrning c1g&rettea. However, 

!·•te1ngroever1 ~1v1dua1a at~ack the cigarette 1n a vlcioua 

manner, biting ancl al)ray1ng lt wlth polson until 1t 1a 

ext1ngu1shed. 

1hla behST1our mey be an expreaalon ot the 1ntr1na1o 

voracity or this speolea or 1t may haTe other orlgtns. 

Regardleaa of th~ .t"'tlll s1gn1f1cance and evolution ot this 

heroic behaviour, 1t does illustrate the v1c1ousneaa or th1a 

ant since few animals, eapec1$lly lnv8rte~ates, are not arra1d 

ot fire. !.cuatod1ena reaata to a o1SQratte ln the aame way, 

but only a r~ 1nd1v1auale make halt-heart.d attacks on lt. 

There la not the aame concentrate~ attack as !·•telngroever1 

an~a, whlcb unheaitatlngly fllng themaelvea upon the cigar•t~e 

eDS. 



Should an animal (man or ox) approach •n area with a 

ooneent~stton or ante above grou~. theee ante make a eoncerte4 

movement towrds the •nlmal and attaek 1t. The mechanism 

un~erly1ns th1s movement aeema to be related to v1~at1ona in 

the ao11. Approaching from different direetlona re1at1Ye to 

tho wind does not alt8r th reaettona of the ants. The 

. thro•r1ng or stonea or tepping with • stick over thft snt a to 

the op"OOa1te aHie or avoroaeh does, howeYer, create som& 

confusion ln the ants. ! · euatodien. bfthav s 1n a similar 

manner. Protesaor Ewer (1956) 1nt'orllla me that this ant alao 

dlaplaya the 88me •enc!rcling' behaviour sa A· •te1ngroever1 

wh1ah 1s deaorlbed below, rot I have not observed lt 1n that 

apeo1es. 

In th11 reapect another peculiar p1eo• of behaviour or 
. . 

tb1a ant. was not1cee. So ttme1 harTestGr term1tea 

(Hodotern»a moeae:nb1oua Hagan) forage near and a1110ng the anta. 

Th& relat1onlh1p or thea~ two species 1s by no means t1xed or 

conatent. SomAt1mes the ants attack the te~mttea without 

hesltatton, while at other t1 s th&y ap~sr reluctant to 

attack, or show a ce~a1n degre~ of tolerenoe. Hef'ore an 

attack l a made by a s1nsle a~t on an individual termite the 

ants 1n the v1a1n1ty behave 1n the usual d 1s1ntern•ted 

' exploring' manner, rre~uently shunning th opportunity or 

attacking when 1t presonts 1ts~lf. Immod1ately attack la made, 

thel'e 1s an 1nstantan&ous reaction f':reom tho .Marby &nt a wh1oh, 

regardless or their position rolatlvo to the attacking ant, 

turn to~rda the plece or attack. Fro~ the 1nst nt of the 

attack there 1a a marked behavioural chanee from 'exPloring' to 

pur~oslve 'tra111ng' to~ras, or eno1rc11ng, the attacked 

te:rem1te Yherg they help overpower 1t. Once the torm1te 1s 

s~bduea, the ants resume 'exploring• until such t1mea that the 

next attack ls mad• • 

. The '•n~1ro11ng' behaviour ls most atr1k1ng, and lenda 

1taol.f to .sp1oulat1on. Ante 1n a circle or about two :reet 

d1ametel' ren-pona to 1ome stgnal trom the attaok1ng ant. The 

instantaneous response or ants from every eompaea po1nt suggests 
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that they are reacting to some stlmuletlon which 1a not wlnd-

'bor-ue. No stridulation was henrd, but should thla occur, such 

oound must be sbove the human auditory range. The explanation 

of th1e slgnalllns remelne en1gmat1cal; howeva~, 1t does 

4emonatrato th0 hlgn desree to which the co-ord1not1on between 

1nd1v1duals of th1s species !a dGVolor,ed. 

Fly-catching behaviour by A·otelngroeveri was flrst noticed 

in the S.R.V. and sube~quently stuol~ 1n greater dats11 in the 

F.R.V. The large diptoran population 1n the honeydew-cC)Jilplex 

may be considered sa compet1tors wtth the ants for honeydew. 

I aid not v1tness a single suocosstul att~ok on a tly, but many 

flies were seen falling to the ground after the attack had been 

ma<'!e by the ant1. Meny entB maile r~poste~ lunges at the tl1es, 

wh1eh ueuolly msnaged to evade the attaeke. Activity ln acale-

1nf~st8lJ orchards 1s at an extl'emely hlgh p1teh 1n aummer, with 

the result that s~me tl1es do get caught, usually by ~1nor 

workers. The tlrst a1gn of s suoceaatul attsck 1s the frantic 

buzzing of the tly trying to r!d itself of the sol1tary ant 

c11ng1ng to it. with its mandibles. The we 1ght of the ant is 

sutflclent to thrO\f the fly ott balance and br1ng 1t to the 

ground, whet' other ants, attracted poas1bly by the conttnuou~ 

buzzing, subdue the fly in a 'Llll1put1an' manner. It ls not 

posa1ble to say whether the onc1rcl1ng ~e~po~sa of the ants 

results from the buzzing or the fly, e si~l sent out by the 

1nit1sl attacking llnt, or a com'h!nstlon o:f both. Uhatever the 

cause, the ree~ons~ 1s 1~~iate, sna shoul~ the tly not rid 

' itself of the 1n1t1al attacker quickly, it ls overpowered and 

klllecl. Sometimes the vletlm does mansgo to escape, but only 

on ~e~y few occasions. Accordingly, thero are row other 

1nsects which are nble to forage openly 1n troea ocouplad b¥ 
!:.• ate inp~oGver 1. 

~e aame behaviour prsvalls 1n veld nesta Where ants forage 

honeydew-secreting Homoptora on vold plants. Although there 

are fewer f11es visiting su~h small honeydew sources, captures 
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a~e mede 1n the same manner. ~hla behaviour accounts tor the 

way ln which the ants or thla spnoles derive their rood,both 

dlreetly and indirectly, from honeydew. 

~-ate1ngro8Ver1 1s the only ant known to me Which 1ndulgea 

1n fly-catching, and this ls a ma~ked behavlouPel difference 

between the two apeoles. Ctberw1ae the two species derive 

~helr food rrom tho same sourees. Steyn (1954a) hal drawn up 

a eomprahenslve list or the animals and other rood sources 

lneluded ln the diet ot !.cuatodlons. 

Later. a deac~1pt1on of 'entombing' behaviour by 

A. atelnsroever1 !a given. ~ Which this ant covers the nest 

entrances ot E. meS!o•phala. with amall pebbles and clods or 
earth. end thus avoids direct co~bata with f.megacephala. A 

more aetalled account or entombing behaviour haa been 

published (Myers, 1956). 

Afte~ 1rr1gatlon, the upper clayey so11 flakes an~ cracka 

with drying o~t, leavtng the orchard finely crtss-orossed with 

cracks. The ants quickly aet out f1111ng up oracka along 

thelr tr~lla with small pebblas and othe~ suitable mater1al. 

This bridging behaviour may b8 seen along all the major traila. 

~ rtth a~o1eliaat1on, one expects and does find that 

en1mals become reatrlctea to narrow ecological niches to which 

they ara best adapted. Th1s spec1al1sat1on oonfers certain 

advantages and disadvantages on!.atetngroeverl colonies 

living tn and around orchards. some or th8se have been 

dlaeusa d above; othera wlll be "4eacr1bed in the next aectton. 

The two AnoplolAp1a apec1ea, aa thelr eongeneracy would 

suggest, bear many common characterlotios 1n atructure and 

behaviour. 
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VI. TiP..RITOTIIAL REL.AT!O:tt3HIPS OF ORCRA."~Ul INHABITING ANTS. 

(e) 1ntroductory r•msrks and the concept of ant territory. 

There have been rew 1nvest1gat1ons into the qu•et1on of 

territory. Most attention has been directed towards behaviour 

atua1es. and to a certain extent the distrlbutton ot ant 

colonies bas been cons 1deretl ( OOasvald, 1932; Talbot., 1943). 

Pickles (1935) vas among the r1rat to consider ant 

terrltory 1n ~elation to environmental factors under natura2 

cond 1t1ons. Gl!eater aonaiderat!on has since been given to anta 

1n their association w1th Homoptera 1nf$St1ng cultivated food 

plants. Th1s aubj&ct has been reviewed by lUxon (1950) and 

there is no further ne~d to emphaelze the sign1f1cance of the 

feet that entn fo•ter 1nreatat1ona of &eonomlcally important 

Homoptera. The :rregular layout o~ oreha~da and plantations 

provides an exeellent opportunity to observe terrltorial 

behaviour of enta under more or le•a un1torm conditions. The 

most recent 1uveatlgat1on along these linea was undertaken by 

Wey (1953). 

ferr1tor1al behaviour is well aevelopsa among vertebrates, 

especially birds, where each territory may b9 controlled by 

vatty1ng numbers o~ animals ranging from a s1ngle pa1r. or 

1nd !vidual, to a group of animals. Territory marking 1a 

manifested in sevaral waya. Several different speales ot 

animal may occupy the same area, but only s l1m1ted number of" 

the ••~ speoles are found ln. 1t. 

Frequently migration ana breeding are aaaoctated w1th 

territorial behaviour. Thls 1a known 1n birds and seals. In 

the maln their interest in a part1oular area has s9xual 

sign1f'1canoe, as is thl' case with male Robins (Lack, 1948). 

Sticklebacks (~1nbersen, 1953) and S$al1ons (Matthews, 1952). 

Thel'& 1s al~o competition and foraging terri t or lea among b11'ds 

(Lack, 1946) • ... 
Among invertebrates, territorial behaviour 1s not so well 

marked nor eo well deYelopea, eepeo1ally among insects which 

are mostl.y short-lived and struc-turallY incapable or fighting to 
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obtain or hold terrlto~. Among the short-lived tnaeota the 

malea or several I"P&Ciee compete for territory; this baa been 

observed in relation to dragon-tllee {Jaco~, 1955). 

Among peste of stored products and other insects occupying 

a 11m1tec rood soul'ce, pollution and cann1ballam are not to be 

considered as true territorial eompet1t1ort, but slde etfecta 

(Rich, 1956). 

The evoA~ion lies 1~ ~cc15l lnaeota which, if each colony 

is cone1derB4 in terms of the concept of the 'supra-organism' 

( ~eoler, 1911), ere aueh lons-r lived . 

F1~ht1ng 1n honeybees has beon often recorded, and robbing . 
oeeura during le&n a aaon~. As o means or defenoe hive 

entrances ~r__!.... protect~ and only tho so be 1 hav 1ng the 

charaeter1st1e odotnt ~onl1ar to each colony are allowed to 

enter. This 'o~our pa.aaport system' is common tn most social 

lnaoots, but the terr1tory interests or beea ar~ confined to 

the b1ve. once ewsy rrom the maln colony o d1tfe~ent behaviour 

pattern operates. Individuals or· the ee spectea but trom 

different eolon1ea, which would be ant gon1at1c near a h1ve, 

neaoetully ferae- a1de by a14e tn the fi~ld. 

they raae~le non-aoe1sl 1nsecte. 

In th1a respect 

Tho oaour-peespo~t syatem prevails oqually well among ants, 

but in contraat to beea, ants forage by 1t'talk1ng ana leaTe an 

odour trail to and from their food aources. HoMybetta do mark 

·with acenta localised food sources (von Frisch, 19:AJ ), but no 

real t~rr1tory sign1f1eance osn be attached to this behaviour. 

Marker aoents dropped. by bees at food sources are probably uee4 

·bY bees from other nests. fhe foraging t1eld or honeybees 11 

an e~preaa1on or the1~ coat orteetlva ~nd eeonomlcal tllgbt 

rangt~~ 

t 
!rhua there ar~ two systems or mark1ng territory 1n anta . 

ther~1a the d1st1not1ve common odour of the colony Which 1a 

~educed by thoreo1c glande.and tnere 1s t he odour trail Which 

is lata ~own·~rom an anal aeeretton. 

Lra1l-mark1ns behaviour ta found 1n moat ants regardlea• 
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or the degree o~ opt1eal development, and the ab111ty of ante 

to follow this trail w1th ant~nnae alone has be~n shown 

(MacGregor, 1948) . The t~atl-odour 1ntena1ty tnc~eoses the 

oloasr o~ o~~s to the noat, as mo~e ants eover th~ ap~roschea 

to the nest. !h&re is n d 1m1nut ton o'f odour tn.tens 1ty ss the 

trails radiate away ~om the nost . Obviously, the tre11-odour 

1s of territorial s1gnlf1canoe. on th1s point I have satisfied 

myaolf by dropping Crematosester and A. oustod!ens at various 

intervals away fro• the nest of the other epee1es. Oloae to 

the nest of the other apeo1es frenzied asoapo aet1v1ty 1a shown 

by the intruding ant. In no-man's-land thle 1s replaced by 

cautious eYploratory moveoents. At tbe extremes or home 

t~rr1torr the behaviour 1a explorato~y, bUt laeka any algns of 

nervousness . 

!n broad. outllne, this t*rticuler 'bebevt\"lur ~fHJ011blea that 

o~ male &tlokle'b9c'Q ( 1'1nbergen, 1953). S1m1lsr behaviour 

betW8~n foraging ante hss also been l"eeordea by ~r1an (1955). 

'thorpe (1956) ,when ~ 1seusslng ant habituation, summertees the 

s1tuat1ont ~Many apee!ea exh1b1t antagonism to ants of other 

apeel~s,snd even other eolonies of their own speo1ea ••• • thia 

antagonism ls mainly, lf not ent1rely, due to d1st1not1ve odours" 

The r~lat1onsh1pa of different ant spec1ea Yar1es 1n 

accordance with diet and mode or 11re. Let us consider spaclea 

with common food ~equ1rements or ·prefareneea. wben they fgrage 

from the ssme sou~ce, there may be ~rt1al ocoupatlon of a t ree. 

Diver (1.935) found ants ~om d 1tf&rent colonies foraging :rrom 

d1fter~nt branch~s, or there msy ~ etrat1float1on, some a~e1ea 

'Pl'&ffJ1*1"1ng to forage at soil level while others may :rorage on 

v~getat1on above the groun6 ( ~~ian. 1955} . In sueb sn 1natanoe 

tor&g1n~ behaviour 1nfluences the relattoneh!oe of the ants. 

There is no aorual s1gl111"1oance attseh d to the territorial 

or competitive behavlou~ of ants. Howeve~, the ~eaence of 

brood ex•rolsoa • at1mulat1ng ef:f'eet on workers, whlch f'orage 

more vlgoto~sly. !his aspect will be dleeusaed more rully 

under the aectton on ror•glng aot1v1t y. 
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(b) Ter~ltory and relationships of A. custodlens and 
.A . ste insroever t. 

1. Climatic condltlone and terrtto~y. 

h single orchard or over 6oo atx-yea~-~1~ treea,belong1ng 

to Iwir. I . !atthews ln th., s.~.v. , 1n whleh both ~.cuatod1ene 

snd .A . stelng:r-oever1 colonies were pr sent, wss ael~ctttd for thla 

1nvoat 1gst ton. Th1a orchard ·was mapped as far as possible at 

th~e monthly intervals. The obee.rvatlona were begun in March, 

1955, and oon.tlnued in JunA, October am November, and in March, 

and May of' 1956. 

Roaults are given ae maps. and vartoue ayMbola are Uled to 

indicate the terrtto~ of each ant spoctea and the1~ association 

with rlltferant Homopters . 

to the mens (F1~. 3). 

Th~ k&y to th~ symbols 1a attached 

A• 1a to be exPBeted 1n a country w1th well-merked seasonal 

el1mati~ ohang~a. th&re ts a fluctuation of the tneeet rauna . 

Sott Brown Seale reaeh their greatest density 1n summer and so 

do all lnseets of tho honeydew-eomplex. At th1a time the ants 

hava to me~t tho food requirements or the brood (lteyn, 1954a) . 

!h1s results 1n a ~re v1goroua ana w1de~r ad fo~eglng, as 1a 

sean 1n_P1g. 3a (March. 1955), hut ln Fig. 3e (March, 1956) 

fewer trees were being tora8$d . The a1gn1f1esnt 1ncrea1e 1n 

territory as illustrated 1n Figs. Jo sn~ 3d 1n fable 4 .. 
(October and November, 1955), Where the percents~ of foraged 

' 
tr~es ro1e from 33. 9% to 53.4~, shows the ou~den onset or 

foraging activity over a period o~ one month. Th1a is 

correlatod w1th the production o~ ant brooa in summer. 

On the other hand, during w1nter (Figs. 3b, 3o and Jr; 

Table 4) there 1s a d1stlnet reduction 1n territory, which is 

coupled with a w1t~rawa1 ( 'w1ntor w1th~rawol') or ants from 

output nests to th~ per1pher 1 or •argtnal nests. The lattel' 

n ats ar& po~manont, and the s~eao or ants At the onset of 

sum r tak e ~lsco from them. 

Ther~ are too r w !. stel~o var1 eolonlea 1n this orohar~ 

to clraw any definite oonolus1ona rrom the efteot or ollmitte on 

their territory. The var1at1ona 1n territory sug~at that thf 
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react 1n the aeme way sa A.cuatod1ena to aoason ehanses tor 

thn aaMe ressona. 

2. Te~~ltnrlal ~lat1onsh1uo of A .euato~lene and A.ot 1ngroeve~ 

The only t rr!tory dts~uted by the two speclee was located 

1n the nortb-weat co~ner of the orchsra. J:.ur1ng wlnte~ 

(Fig. :5b) there ap~e~ to be a 'truce', and a buffer of' one 

tree 1n depth eYlate~ between the ter~1to~1ea of the two 

In summer, when eompet1tton was 1ntens1fled, the 

butter treea were absorbed into tbe to~rito~y of ! .custod1enat 

In ene year after the ftrst obaervettons ( ~reh. 1955), the 

A. ate!ngroever! terr1to~y had been taken over by A.~a\od1ena 

Later, 1n November. 1956, it wea found that !·~teingroever1 

had rocovered one of the treea which it hse lost to ! . eustod1enE 

A.ouetod!ens 1s ext~emely tolerant of lte own speclea, 

but 1a quslly intolerant of other apeetea, whether or the 

some or another genua (Way, 1953; Steyn, 1934s). Wheeler 

(L922) QUOtes a l•tter from Dr. Brauns. "the neata or 
P.{Anonlolepta ) oustodtena end ate!ngr~v ·!(former apell1ng) 

ere t'requently roum close together • « • • • • .. At li11lo1flll0re 

ste1ngr8vo~1 is showtng a t ndenoy ~o d1splee~ oustodtena. " 

This apparently 1s ~he f1rat record of sntsgon1sm between 

these two speolea. 

Superticlally A.ste1ngroevor1 looks to be better equ1~ 

as a flgnter than A.ouatodtens. However, the ~~aulto or the 

auneys show that e• cuatod 1ens had .suocessf'ully ouateO 

! ·..!!i!!.!nft'J;toevar1 f'rom tbe no'l'thern corner of th" orchard where 

the two ' snec1es op~s•d each other. 

<:nly one battle between the two SJ;mc1ea wt'e 1tneased. 

It took -place in the northern lett-hsntt seotton or the orchard 

in ~ovember, 1955. Antagonism 1a to b4 exp~ote~ 1n thta 

eeeson, Vh n the g&nerel act1T1ty or the ats 1a at a h1gb 

level~ Th1s ~sPt1eular enga~~•nt was won by !. steL~groever1. 

In~ lv1t1l•.tala of th!s speotea ap-proached ~t-Om a tree tn thet:r 

t.erl'lt.ory toward a a tl"ee held by !·~tod t na snd the bottle 

took place midway between the two trees. 'rhelr etyl.es or 
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f1sht1ng were contrasting: &. ste1ngroove~1, the aggressor, 

moved forward 1n a solid phalanx, wh1le ! . custod1ena 1nd1v1duals 

perr1ed th1s slow advance by making quick lunges at the 

a~vane1ng ~olumn. once an ~. custod1ens 1nd1v1dual grappled 

with an ,A.ste1ngro~vor1 .~ i t was qu1Qkly ovorpoweroo by ants 

coming to the aas1s~ance o~ thq latter. 

Th~ combatants were mslnly 110 jor and med 1a workers or both 

apecles. After I had been ~t~h1ng the battle tor about 

fifteen minutes, the en~gement was broken ott. A· tc1n­

grceverl carried away b-o\h 1ts own doad nnd 11v1ng ,!l.cuato41ena 

1nd1v1dusla as well. 

and were not seen re~ov1ng th~1r own dead or those or 
!• st~ 1nuoov&r1. 

As H~auns sugg$sta, it would appear that !.ato1nsroever1 1a 

a !1gh~r superior to !.oustod!~ns when thoy meet on equal terms. 

This points to an 1neb111ty or A.ste1nsroever1 to contend vltb 

o~cha~ oond1t1ons. !t d 1ffers trout A. custod lens 1n th 1s - . 

respect, ln that it l8cka the n&at-vaxlng behaviour or the 

latter. Tb I.e t I h ve suggested • 1s one ot the more 1mpotttant 

fBetors to Which ! · euato·d lent o1ms 1te suecelJs 1.n oxtchal'da~ 

Since ,!.ste1nuoeve:r1 appears to bft a de-sert 1nhab!t1ng 

speei~s, it hss little need to~ auch a ~oteetive mechanism 

aga 1mt tlood lng. A· cmstodiena, lf1.th its much wider 

d1atr1but1on in tttopionl sreao, bss evolTed this mechanism to 

survive the ~ffects of heavy rainfall. 

'fhe penetration or !.ate1psro~Yer1 into th~ orchard is very 

slight comvare~ with !.enetodiens. This de~onstrates tha 

gr$&te~ devendenoy of the ro~mer on extra-orehard mother nee~a 

s1tuatoo in tlood-t:ree arsns. /fh$re onnnot M extEJns1ve 

oocupatton o~ an o~ohsrd without bu11d1ng up the ant population 

wlthln 1t. Fro~ F1gs. 3a·f 1t w1ll be se~n that !•ste1ngroever1 

did not have 1nd pen1ent eoton1ea within the orchard sa 1s the 

ease w1th !.custod1ens,and th1s shows that nost founding by 

bud~1ng from mother colonies, or by queane, 1s hasardous to 

! . ate1ngroovert.wtth1n ~rehards. 

I't# 1a not known for hott· long !• atelnsro ver1 and 
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~.custodtens hsv~ been 8Btsb11eh~d 1n ths s.n.v. orchard. The 

p1oture to-t!sy suggests that .a •. steinsroeYl'l't'l wos f"oromerly 

pr~o~nt ~s th~ indigenous ont, but has been ouveraeded by 

A.custod1one. The 1na~il!ty of the !.ste1neroevo~1 colon!eo 

st th~ southern end to eY.plo!t and penetrat~ the orch1rd, 

es~el lly ~hon they 9re ~ea from com~t1t1on from other ant 

apnc1es, l nds w~lgpt to the prem!se that th1s speo!es le 

unabl~ to contend w1th th~ oond1t1ona preva111ng 1n this orchardc 

3. ~he ralattonahlp of A.cuatodlena w1th oubord1nat~ ant SE!c1es. 

The d!ntr1but1on of subor~1nate ant sp~cles 1« 1nd1cated 

ln Flg, 3 by ve!"t1oel end horizontal hslf-Qeons. Tre•• 

occupied by these ants were far r~mov~d from !·.e~u~st_o~d~· 1-e~n=a 

tert"1tory. one apeelea tfltmporsrll y 1 ivsd Mnttsth a • buffer' 

t?~e bet eP-n th& ter~!tory or the two m•jor competing s~o1ea 

(F1~. 3b} dur1n~ wlntAr, but the colonv had d1sep~ared arter 

rour mon"i'hs. 

Py s1~ lerse, colonies of subordln9te n~elea w~re too rew 

and tAm~orary for any dls~tnot r~1etlonahlp to he established 

between them and !.euatodiens. 

(c) Te~rltor1al r~lat1onsh1ps of A .s~e1nsroever1 a~ 
P. m&fi!qephale. 

1. C11mat1c conditions and ter~1torz. 

Figs. 8a-f and 9a-s ~resent contradictory data. In 

Orchard no. 3, A~atelnsro~ve~t, only a slight, if any-, wintett 

wlthdrawel took t>lace, but 1n Orchard No.2 in 1956 lt appears 

to have suffette<3 e eonslderable sotbaok. (Also see Tablea 6 

and 9) . Thie,I have e~plained, is due partly to the loas of 

extrs-orohard motbor nests snd partly to the ful!l1gst1on fimd. the 

app11eet1on of parathion. In all, ! .at 1nsroever1 territory 

shows little seasonal var1atton. 

Conversely, f.mosaooEhola shows a t$rr1tor1al losa Ln 

w1nter in O:rtchard No.3, which 1s not evid~nt 1n Orehard No.2. 
a 

f . meg aephela ants at Fort Brown appear to behave 1~d1fferont 

manner to those at Lntaba, vbera. seooro 1ng to steyn ( 1954a) 

they are most aottve 1n w1nt r. 

bohaTlour 1s not clear. 

The reoaon for thlu eba1~ in 
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2. Reiatlonshlpe of J.. . statn~l."OII!Vettl and P. ~sa cephsle.~, 

These two speetea are htehly sntagonlat1e, lar~ly on 

ocount of their slmllor diet. Throu~hout th~ yeer the 

ce~ter1es of hoth epeo1ea ~ar remains of the other, and th1a 

1a 1nd1~at1ve of almost continuous eonfltat. Thie 1s 

port1oulerly nottaeeble ln !.atelngroev~r1 oe~ter1ea. 

A. ate1ngroe!!!l is the dominant spaolea and uses 1ts 

power to encroach into f ·me!aeopgale terr1to~y should it so 

~J 1re; but 1t roqu1rea apao1al con~1t1one, and when these are 

~ho•nt ~r e1sturbed, 1t he• to glve ground. f· meS!cephala, on 

the othe~ hand, (as 1ts oosmopolttan d1atrlbut1nn suggests), 

tolerates a w1det- range or condtttone end is able to exist in 

a1ngle co.lonlea of' amsllor numbers. A.atelngroever1 1a too 

dePBndent on ~olydomy to e~plo1t with thP same suocesa a• 

f.~e59oe~1! restricted anv1ronments w1th s llmtted amount of 

too~. 

(1) Food te~rttory. 

Th . conquest o~ s r . megao9phela tree 1~ cherecterls&d hy a 

serlos of steps• P1rst or sll,. ! · atetngronverl b&cot!Jea 

attrBotod to s f . mogooephala tree with a gocd food source 

durtng the summer. 

Initially one f1nda ~.megucephala 1n control or the ms1n 

atAm, sscendlng the tree along a typical trail . Onee 

j.gte1ngroever1 scouts ap~roaoh the tre r. ~agaoephsla 

1nd1vtduala 'beeom active around the base of" the trunk, and 

other a•enuea of see sa to the tree, such aa 1ow-heng1ng 

branches snd weede. This ls a form or torrlt~ry claiming and 

deftl!nSl'V'e behav1our. Subst9ouently, 1f A . st~tng"f'loev&r 1 deo1des 

to Qccupy tho tree en anomolous situation results whereby both 

s~oleo fo~age the oam~ tr6s, but not amicably. Pepend tng on 

where _!. atelngroevorl rnskes 1ts most oonoorted attacks, 1t comes 

to occupy either tho main stem or branohee round the 

circumference, while ~.megac&~~~!! us8a the avenu o. 

access not ooau~led by A·~tetn~~ev'!1• 



ea. 
Th1s state 1s ~ound When either speclas la sa1ntng or 

losing terr1torr to the oth~r s~e1es. It is a gradual 

proc6BS 1n \lh leh eont1nuoua 'l'reseure ls hrouttht to ~ar on the 

SP8elea attacked. Eventu~lly the tree to eompl~tely taken 

over by the species which la dominant und~r the eond1t1ons 

prevall!ng st that t1me. 

:to 6Xtenalve battles 'between the two e-pee les nore seen 1n 

th1e cor~eot1on, thougb isolate~ 1t~1v1duels o~ ! . ste1ngroever1 

wer oba~rved mak1ng off with an enemy clasped in their 

man61blea. P. ~gacP.pbsla usually employs several individuals 

to subdue a sln~le mejor !.stelrgrocver1 worker. 

A.stelngro~ver1 ~!nor ~o~kera do most of the r~rret1ng out or 

:r. megao p_hala from its tunnels, for tl"ese a:re too small for 

major 'tiOrk•n•s to enter. !• atE~-lnJir,rO .. V111'ri workel"s oft.en enlarge 

the tunnqls and ttall~tt1es of' ,E.-megsoepbsla u~sts to reeeh the 

bro~a snd qu ens. F'o~ the ll10ot psrt, l •.!tP-ingroovgrl media 

and msjor wc~kers eonoe~n themselvea w1th a1d1ng ~1nor workers 

when the need erlsea. 

One~ A. ste1ngroeTer1 h~s occuplsd ~ ~. megacephala tree it 

seta sbout eatabl1shln~ an outpoat neat to consolidate ita 

terl" 1 tory. 

This cona~l1dat1on 1a highly necessary to neutralise eny 

P. mesaoe,hala colony remnants pera1stlng 1n the network of 

tunnels and galler1 s beneath the troe. The rspl~ 1.ty with 

Wh1oh f. me~aoenhsla re-oocu~tes lts former torr1tory aug~•~• 

that, although ~.~in~ro•v&rl temporerilv contl'olled the 

tretts, eup5rflcl.e1. soil and nart. o1" th.a detlper soil, 

P. mep;ecaphsls. colon1As r,erststcd durlng the oocumtlan. This 

rapid re-oecupstion precludes the poas1b111ty of its being 

natural spread. (S~e Fig. 8t). 

One fttequently finds that .A . ataingroaveri 1s wary ot 

strong oo1on1oa or !• oee;acephala and also obta 1ns the 

btprEtssion that the '!'Qss1bl~ food galn 1a not offset by the 

loss.ea that 1t must occur t~ obtain lt. A e se 1n potnt 1s 

the isolated E· me6@oaphala tree st the western end of the moat 

no~therly row 1n orcharO No.2. This E. meseoepbala colony, 
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hemm d 1n on all sides by orchard •nd veld n ats o~ 

A.stalngroeve!l, survived for over A yesr una r conott1one of 

extreme Jeopardy, a1noe the tree 1t occupted was heavily 

1nf~cted with scala, yet !•atotnsro~ver1 did not a~pear to 

'want' t.h 1s pr 1ze. 

(11) ~esttng ter~ltory. 

An extensive attack ,faa observed on '27. !X.1955, when 

!.at 1ngroeve r1 was obviously intent upon wr t tlng a nesting 

site in e terrace wall rrom P.mesaa&EhDla. F ig. 13 abo~ that 

momb&rs of tho attacking party surprisingly not only came from 

the adjaa nt territory, but al o from far removod n3ats without 

any apparent interest in the nesting a1te. 1ho explanation or 

this 1s en1gmat1oal; perhaps 1t mar bo anothe~ man1testat1on 

or the mechanism or polydomy. 

In th1a b ttle ones sga1n !•mesacaphala wau hounded out or 
lts noat hy J .at !ng~oevarl. wh1oh made off with workera. brood 

and q_ueena. 

:) • 0 0 
' ' ' ' ' ' ' ·, ' 7 ·, ' 

......_ 

·tJ~ 
• • • • 

FIGURE 13 • 

.Map showing battle bet..w en i\.ste1n~:r,roever1 ond P . megacephs1a 
ln crohard No.3. no~~es of former species ~eried w1th 
orrowa. Cross ahaa lng ro})rosC'nts terrace walls. 

P.~gaaephals wae seen to attack on one oeoaa1on only 

( 22. IV. ?6) • My attention wes drawn to l arge numbers of workers 

~nd pseudoreplet s or !.ste1ngroeve!l moving from one nest to 

another. ~men the. area around t~ vacated nest was exsm1ne~, 

large numbe~e of !•mesooepha1! were round harass1ng the 

A.ete1ngro vert rearguara. 
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It 1e aoubttul whether tho chsnge 1n nesting sites was 

Posa!bly the change 

1n the sun' s orbit may hav~ renderP.d the ons nest too shady snd 

the b't"Ood wes l'emoved to anether cor8 tnso18ted n~st. 'What-

nett the 0 trcumstsncee lea~ lng to the sh 1ft J ! . mesa oe-pha~p 
explo!tod thia ~~ntary weMkneee or !-s~el~sr.oev~~1. 

{d) Relationship between competltlvo and mn-compet1t1ve species. 

1.. Hal"Veater Antst {Messor barbarus L. • r. cawnsls 1•Iayr. 
v~ dec!pieD! For.). 

In addition to the t~ apect~s alrAady mentioned, barveste~ 

ants were the n~xt moat numerous «peeles 1n the orchards. !hey 

ar~ se~d eaters_, adoptetl to l1vlng under dosert eond 1t1ons, and 

their nests are charaeter1sed by extensive w~ll-def.lned foreglng 

tr$1ls radiating away from them. Thts apectes hae no !nt.ettest 

1n hon<*yllew,and in my expel'1enae' cont'lnes itself to seed 

collect 1:ng. Although there is a m&rk&d d1ff~~nt1at1on of the 

workol'* sub-oastea. the major (sold1ezt) workers oone~rn theUI-

s lves wtth ro~agtng and not with dotence or aggreaa1on. Stnee 

this apoe1ae 1u: thft only aeet1-~at1ng ant lt hsa no real 

~ompet1t1on from othor ants. 

It bas stm1l~r nesting requirements to !.s~e1ngroever1. 

One often finds the two speolos nesting within a foot or six 

inches ot \laeh other, and their torag!.ng paths often cross ovel' 

each oth r. For !.stelngroever1 to permit Harvester Qnt neatt 

to survive under such eir-cumatances shows a wide degree ot 

tolerance, but ! .ste1ngroever1 eemetezt!~s do conta1n a few 

rems 1na of Mesao» 1m 1v1aualtf, ana th.ia 1nCI1eatea some 

aggression by the former species. at the junction of the 

rorsg1ng trells tha ~rue relationship may be s~en. For th$ 

moat part. 1natvtduals of both species tgnore eeoh other, but 

occsslonally A. stelnsroever1 attacks the Harvester Ants. 

r.:ajor !.feasor workers beatt the ettsoks, and 1t 111 not uncommon 

to flnCl s single soldier utrusgl1ne; along wlth three or four 

! •!'\9ingroever1 111nor workors el1ng1ng to 1ts legs; but lt makes 

no ottemnt to b1te the attaekera and goes on its way to the best 
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ot 1ta ability. Minor Messor worke~s behave in a different way 

to attack. They display a form of kataplexJ whereby the 

attacked individual curls up into a ball, feigning death, ond 

shows no sign of aggression. Media workers alternate between 

the two types or behaviour depending on the size or the 

attacking ants. 

Theae forms or ~etena1ve bohav1ou~ seem to be designed to 

thwart the aggress1veneaa or !.ste1ngroever1. In the first 

esse, maJor Messor workers are not 1n any real 4a~r trom a 

few el1ng1ng !·~1pgroever1 minor workers, whloh eventually 

fall ott. In the second instance, wblcb may be described aa 

'cowering' beh•v1our, the laek ot response trom the attacked 

individual eausoa the attacker to lose interest, and after 

toying with the v1ct1m 1t is released . Sometimes Meaaor 

1nd 1v1duala are drasged to the ! · ate1nsroeveri neat a, dis­

membered and eaten. 

2. Tetramortum 1etulife~um Em. , v. oluna For. 

vew co~oniea or this spectea are pre1ent tn theee o~oherds. 

Like Measor they display the same 'cowering' kataplexy, with 

the aame sucoeaa, and also live among !.ste1ngroever1 colonies. 

Th&ae ants aeem to be scavengers. A slgnif1oant portion or 

thelr diet conalats or various •••ds. I have not seen them 

reeding on honeydew. 

3. Monomorlum !lbopiloaum Em • • r . thelea For. This ant, 

althougn never present in any great numbers, appears to enjoy a 

certain degree or immunity from attack by !.ate1ngroever1, 

largely bocsu•e or 1ts ab111ty to l'Un quickly. It 1a also 

found ne1t1ng clo•e to !.ateingroeverl colonies, and forages at 

the base ot trees occupied by both ! · ate1ngoever1 a~ 

.E••gacephala. It ia omn!voroua, and lDBy eleo be considered as 

a ioavenger. 
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4. Oamponotua l'uf"og~auoua Jerdon-. r . vestlta 8111th. 

Oampo:notus rufoslaucus Jerdon, r . olnctel.la Gerst. 

These two races have a similar behaviour, and are 

d 1t.ferent.1ated 1n the field on a basts of colour. Th& t'ot-mez­

rsce 1e I 1&dd 1sh brown and the 'latter race 1s greyish bleok. 

Thls speeles is a large. extremely agile, rnat-movtng ant. 

Tbla allows a mod1eum of success 1n rorsg1ng ho~eydew from 

trees ocCJup1ed by .l\ . stetnsroever1 and Pheldole. They J~lay a 

very small rete 1n orchard economy beeaus~ of their small 

numbe~a . Their inability to compete with the other apec1es 

relegates them to the position of seave~re. !hls species 

1s mainly enpuacular ln habit, but may be :round du:rlng the 

day o~ at ntght in fewer numbers. 

5. CamP?~ msculatua Fab. 

The t'ttm111ar' sugar•' or ' Marmala~e t ,ant 1s marndly 

nocturnal ln habit, otherwise 1t dlsplaya ln moa\ ~specta the 

furtive 'behavloux- or the oamponot1nes described 1med1ately 

above. 

6. Solenopa1a puntat1ceps Mayr 1s a· small yellow ant routd ln 

the soil surrounding the brood ehambel"s and other superf1c1al 

pol't1ona of the ne•t• of both Anop'l.olep!! speclea. In most 

Anoplol epls n~sta which I have dug up this ant has been 

preaant. but 1t has never been seen abov~ grou~ . 

surp:rtla lngly, there 1a s strong antagonism betwe~n 

Anoplolep1e and tbls ant. § . pgneta.tleeps has a well 

d8Veloped sting tor which Anop'l.olep1~ has a great regard . 

:rhe :ree<i1ng habits of' Solenopsla are not known. The relat1on­

sh1p between thls ant ana the two Anoplolepla species under 

natural condltions, when the nests are not disturbed ana the 

spe~1es not thrown forcibly 1nto contact, 1a sl$0 not knOwn. 

Wbeele~ (1910) states that a number or speo1es or 

Solenopai.a al'e 'thief snts' (Leetoblot1c) vh1oh feed on the 

brood of the larger ant wlth which they are associated . The 

thief enta are able to enter the brood chambers or the 'host' 

ant through small tenuoua tumwla, where they move h'eely 
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among the hoat an~s and carry ott brood. In all. probab1l1t~ 

s.punctatioeP! 1s releted to the two Anoplolepls speo1ea 1n a 

similar 1D8nner. 

(e) Intraspeaitlc rela~ionshipa between vel~ and orehsrd 
colonies or A.stelngroeverl. 

lntraspec1f1c tolerance b9tween some an\ spoc1es 1s well 

known. A s~ll 1nveat1gat1on was undertaken to ascertain the 

relat1onah1ps between both the a~ults and the brood or orchard 

and veld colonies or !· •te1n~oever1. Ants from these two 

places are tole!'.ant or the 1r own species tn thft same environment 

Ho~ver, when one eomparea the density or the 

nests 1n the two environments, one would ex~ct that the veld 

colonies, which only just ~nese to eke out an existence in the 

scrub, would not be so tolerant $8 orchard ants, Vh1oh live 

under more crowded conaltions. 

By presenting ants from one environment wtth s sample or 
brood and adults from the otbe~. it w a hoped that any behaviour­

al difference between the ants ot . the two env1romnenta would 

manifest themselves. These diff~rencea would po1nt to the 

evolution of a new behavioural trend among orcha~d ants as a 

result of living in such a concentrated environment. 

To this end an experiment along these 11nes was canted out 

twice 1n two d 1f1"erent local! ~lee on the tarm uDunbar" . A 

sample ot brooa and adults was taken trom one place nd set 

down neer the nest-entrance ot a oolony 1n the other environment, 

orchard colontea scoepted veld adults B~d brood or veld 

colonies qulte readily. Brood of all asea were quickly taken 

into their nests, away trom harmful conditions above ground. 

Only one instance or half-hearte~ flght1ng, or 'mauling' between 

adults was seen. 

Veld colonies t ook less kindly to orchard adults and brood 

whleh were tbruat upon them. The brood was not accepted quite 

ao r~e~111• and they showed a preferenoe ·ror pupae and more 

mature larvae which would not require much toed1ng. The 

youn~r larvae were taken 1nto the neat last, or even overlooked 
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TW&nty-one instances of fighting between the adulta were 

recorded. but usually atranse adults ware treated •1th 

'suap1clon' at t1ret and then accepted into the new oolofiy, 

In all, veld end orchard colonies still retain the basic 

1ntraapec1f1c tolerance ot 1nd1v1dusls from th~ othBr environ­

ment, but veld colonies dld exh1b1t more reluctance 1n scceptlng 

orchard ante than vloe veraa. 
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B. AM' ACTIVITY. -
I. INTRODUCTORY REMARKS. 

Moot 1nveat1gators of rhythmto behaviour find that anta 

have thresholds or cold· and heat tol•rancea hen co1d rigor and 

beet torpor set ln. Bodenhelm~ and Klein (1930) show that 

th& seasonal shift or peak fora~lng activi ty of ~he Harvester 

~nt, Meaaor aem1rufua E. Andre, in deeerta ehangea to different 

tl.nw:te ot the day. In eummer moat foraging 1a done at nl~ht, 

and 1n winter at midday. Talbot (l943a) remarke that peak 

aot1v1ty of th Fruit-eating ant, Prenolepto 1!p8r1! Say, 1s 

eyncbron1aed with trult fall in au~umn, but 1ta feeding 1s 

curtailed by temperatures ebovtJ 65°C . and below 0°0. She 

cons1aera nlP temperature to bo the moat important controlling 

factor. Headley (1941) cons1dftrs the per1od1o1ty 1n foraging 

by La61us nlf;!I- alienus var. americanui El!lery to oo positively 

correlated wlth the preva111ng blab relative hum1d1ty or the 

e1r. The fam111ar 'Sugar Ant', Osmponotu! maculatua Fab. , 

la a nocturnal. 1'oreger. once, however, at Fort Brown, I saw 1 t 

working lnduatr1ou11y during the day after hesVJ rain ana under 

ov reast skies. ~he nocturnal behwv!our otherwise pers1sta 

ana oppears to be correlated with htgn air hum1d1ty. 

In South Oentral Florida, Fungus-~ow1ng Ants, 

~raohrmyrmex-•eplentriolla seminole McCook, have temperature 

threahold s abOve am b&low wh 1ch they wlll not :torage, regard­

less of' adequ·ate :rorag1ng material (leaves, et.c.) being 

available. This apeetea bas a diurnal foraging rhrthm. 

( Weber, 1956). 

Lutz (1929) ana Hodgson (1955) have studied the well known 

Leaf-cutting, or Parasol Ant,~ £!P.halotos L. , under tropical 

conditions 1n the Panama Canal Zone. Allee (1926) does reoor4 

s11sht fluetust1ons 1n env1ronmental conditions. However. 

Hodgson does not record a1r temperature tluctuatlons greater 

than 2°0. and the relat1ve hum1d1ty did not fall below 70%. 
Illum1nat1on was the only o1gnlf1oant variant, and thll Hodgson 

provee trlggera off the foraging pattern at da~ 



Under a1m1lar, more or less const1nt cond1t1ons, Sohne1~la 

(1944) f'1nds that the Army Ants of the genua Kolton carry out 

the1~ complex manoeuvres 1n responae to trophallaot1o 

stimulation by the larvae. The regular cycle or nomadism. 

followed by a aesa1le 'atatary' phaae, 1s d ref1ect1on of the 

state of woo(l develop~tent tn a series or conoecutlve bzeooda, 

wh1oh 1n turn ar1se ~rom regular ogg pro6uotion by the queen, 

the'paoeaker'. During nol!lso1am workers a-re ~ct1ve (lturnal 

too~ :roragera and at night the 'brood 1e cal't"1ed to a new blvouao. 

But at tho atatary -phaae (while the brood ls pupating) diurnal 

roraglng drops ln 1ntenalty and there 1o little nocturnal 

activity. only the equable ana almost constant environwontal 

cond1t1ons permit ouoh behaviour, and above ~ound nesting, to 

evolve. 

fo summarise: one finds f'orag1ng by ante may be 

co~related w1th a number of rsctora, some or Which are deecrlbed 

above. In local1t1ea wlth a continuously va1lable rood supply 

(seeds, tttc . ) whette extl"eme ollmtlc eond1.t1ona 1:>1'eva11, the 

ants ~orage When cond1t1ons are moat suitable to them. As 

Bodenheimer po1nt.a out, thie 1D8Y lead to seaoonal changes in 

their foragtng behaviour. But wh3re 1n t • mperato zonea the 

cllmat lc f'luotuat ions arc:t not •o aha:r'ply det 1ned, o 1Ul"nal 

fo~ag1ng la commonly tbe rule. 

Und&r moat constant oondltlons 1n well canople~ tropical 

rain fo:reats, thtt d.lurnsl tol"aglng t-hythm persl~Sts in~ 

eephalotes. while Belton may be acttve at night •nd/oz- 1n the 

day-time, depend 1ns on the part1aular pba se or brood developlllent 

~ the colony. 

Most n~ ~iceable of all 1s the variety or bsbitats occupied 

by ants to ~h1oh they 1n tuJ~n have to a~apt themael~~a to 

f'eed 1ng on the ~ooa s ava llabl.e to them. \11len seTersl ants 

compete tor a similar food and hab1tat, a change ln foraging 

bebsv1our, for example, f~om diurnal to noctu~na1, may open up 

a new n1obe for such a species, or, aa Steyn (1954a) sue;sests, 

thia gtves them a d1atlnot advantage over another species with e 

different inherent act1v1ty rhythm. Per1od1c1ty 1n aot1v1ty 
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1s of obY!oua a1gntf1canoe 1n ter~ito~!al behaviour. and con eya 

adv ntasas, or dlaadvantagea, to different peelea at different 

tlmes or the dar, or at dlff ~nt se sons. 

A study or sctlvlty rhythms or ants serves seV$~81 

functions~- (1.) A }'nn"$11 eoademlc oontrlbutlon to our knowledge 

whlch mey be further oxt&nde~. to (2) 1neluoe eo~elat1ona of 

act1v1ty with env1~onmanta1 and pnys1olog1oal factors. Thls 

woul_, g1va e greater and moro detailed un'leratandlng as to which 

or th numarous ~actora ~ossible are moat 1nt1mat 11 correl.at~d 

w1th ~halr activity. (3) \~er such an ent ia eoonom1cal.ly 

import !lt, a knowloogo or ita :roraglng behav-iour allows us to 

voluate its 1 pol'tan6e rol t'1v to othol' epee lee tee~ !ng from 

the esme tood source. 

Anoplolepla ato 1ngrof!V&l"i 1s auoh an snt. aome a spoots 

ot its terr1tor1sl1am and bloloeJ are dlscuaaed ln th~ pr&Y1oua 

section, and o study ot lts foraging bohavlour may be usefully 

compared with the known ~orag1ng behaviour of Anoplolepls 

ttustodiens (steyn, 1S54a). I urthe~:t-e , $ddit1onal :raetora 

not considered bJ Steyn but w1th a posalbln besrlng on the 

ect1v1ty of !.atelnsro~verl, wer~ lnveat1gated to clarity 

contentious leeuea. 

The term •eet1v1ty' msy. apply to severel states o~ 

eond1t1ona or movement) carried out by ants either w1th1n, or 

outside, the nest. By ~ertn!ng tho var1ou way• in which the 

ter • ct1v1ty ma1 be. used, I want to clarify the espeot or 
act1T1ty I h&Ye eonalder d:« 

(1) General move nt v1th1n the neat* tnoludlng nursing ot the 

brood, o~cavatton of e tl, uol1c1ttns or fooa, etc., ln the 
I 

sense used by· :Rarnea ( 1941). 

{2) Irree;t!lar masa 'll10l!ementa outside tho Mat, including 

ahlfttne nesting 11tea, ra1d1ng PD~ttee. together with 

proteotlTe patrol.l1ng or gua:rd 1ng of the aro around the nest 

entrances. 

(3) Thermok1net1ce, or spoed of ~vement, 1s usually expr&ssed 

1n terms ot distances travell d by ants tn a set tl tn 
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relation to tempe~ature (3hapley, 19~). 

(4) Concerted movement or ' tt-a111ng•, by ant~~t outside the neat 

to a f-ood sour-ce which !s being exploited to thtt gl'eateat extent 

ot tbe1r inhe?ent abll!ty unde~ the prevailing oond1t1one. 

The latter is the ~ype o:r foraging oot1v1ty 1n •hloh 

foraging rhythms~ or per1od!cS.ty tn feeding. man1t~at them­

selves. It ls meaau~ed ~ th3 number or ~nts present at a 

food aoul'ce (Broelthuysen, 1948), present 1n a given area 

(Talbot. 1943b), or paaa1:ng a g!v.gn point for s sot t1me 

(Holt, 1955). at d!f~erent times of the day and year. fh!a 

g1ves an aaseosm&nt of' th~ re-lative numbers of ants concerned 

w1th rorae1ng at dlffel"ttnt t !mGs, and in th1s way the dally 

and aeaaonal foraging rhyth~ tor a particular snt spec1ea ln 

a o•rta1n locality !a determ1ned. · 

f_llh1a ia th~ type o'f ant activity l bav conalde:red . 

, Speed of movemnt ls usua"ll:r positively eor~ lated with 

1noroaat"Jd forag1ng aet.1v1t:y. but th18 aapeet has not been 

considered in th1s study. 
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II. THE FORAGING .ACTIVITY OF ANOPLOLP:PIS STEiliGROIVERI. 

( o) Loeat ion. 

The 1nveatigat1on or the to~ag1ng activity o~ 

A. ate1nsroever1 wae carried out at the :t'arm 'Dunbar', near 

Fort Brown 1n the F. R. V. The cl1lllflte and some ot the other 

ccnd1t1ons of the locality are deserlbed ln a previous section. 

(b) Slsn1.f1canoe or orchard mieroem1ronmental oond1t1ons. 

It 1s important to dit'!erentlate closely which environ­

mental factors impinge upon the onta onee they are outside their 

nests. In tropical forests with a dense canopy, ooil 

t emperatures are very constant and have no gr~at a1gn1f1oance 

to nnt behaviour. However. in deaerta and other lo 11t1ea 

with aparae vegetation, the ettect1 or aoll aurraoe temperattll'ea 

are of paramount importance 1n terms or the 'tllm' or m1ero­

e11mato. through whloh the ants move to alXI fro• their rood 

sources. Thla 1 tllm' lles 1mmed1a~ely abOve the surface of the 

eo1l. It ls least a~tected by w1nda and moat etfec~ed by the 

raa1ant boat ot -t.he sun which the soil absorbs, and also by 

oonvoctlon currents rising trom the ao1~ (Pa~, 1951). It 1a 

in th1s 'tllm' that the ants have to move when walklng over 

exposed ao11. During torag1ng excurs1ona ants pa1a througb 

many m1oroenT1l'onments, ana at different tlmea or the day each 

of them· may haTe good or bad effects on the fo~aglng behaViour 

or the ants. 

Mlcrooll•ates may ar1ae from a number ot factors, such as 

shade, exposure. allt temperatuM, humidity, eto., some or which 

blend to form the m1oroe~1ronment. Some faoto~s dominate 

more tlian the rest, dtt~nd lng on the extent to which 'they atte 

able to exert the•aelvea. · For instance, w1nd has no v1a1ble 

ef'fect on ants beneath stones or moving through grass. but lt 

haa a atr1klng effect. as will be ahown late~, on ants 

~sa8nd1ng a dl•-baok tree. 

For ou~ purpoeawe may reatr1et ourselves to considering 

three me 1n a1eroenT1ronmenta which most street the foraging of 

A.ate1ngroe•er1 •t Fort Brown. 
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1. Neate. 

AlthoJeh ant neat are not on the to~g!ng tre11 and th 

ante re not xpoaed to the aboV'e-groul'¥1 ell te, neata are 

mlo~oenv1ron~nts 1n themselves w1th part1cul r chareoterlatlcs 

tor which the ante s~tlect them. They are the -olec& ft'O wh1ch 

et1v1ty originates. ~or that reason 1t le n$eeao ry that the 

eondtt1on ~reva1ltng within tho neata arn cana1dere~ . 

~esta are found in three different plsces w1th1n the&a 

orchards: (1) urt-Saes; (2) bes1na: enll (3) in 'the umbrella. 

or benesth treea. 1h rtrat two hav mo~ or lesa the ea 

condition• prevailing at ~he sa~ tt~; howov•r• as ! have 

polnted out (p. 5b), terr c~ n8ata ar• rmer than basin neatt. 

The condlt1ons preva111ng 1n umbrella nests vary fro trae to 

tre&, depending on the a ount of 1neolat1on r oalv~ by the 

ao\1 ~neath eaoh tree. 

The method e!Dployea ror essesaln torte in'! 8et1vtty d Ul 

not take into oonst~er t1on the eontrlbUt1on each type or neat 

~de to the ov~~all toraglng pattern. I have shown tb t the 

umbrella nosta are only or ooeup~ttonal lgnlflcanae. and that 

ther~ are tew8r basln n sta than terrace n ats. Thus ~h 

ter~ac end extre-orchard mother nosta aupply the Major portion 

or thP tora!ln(! ant.g.a.ni! 1t la the oond 1t1ons w1thln nd above 

the ter ce naats vhlah hev be~n taken tnto e~nalder tlon. 

The oond1t1ona prevalltng below treea were recorded tn 

eonnnct1on wltb the set1v1ty or ! •!!Bscephal • end these data 

ay be used to ren~esent the aond1tlona to whtch A·~tetnsroever! 

1n u fhrolla nqata vere· .. subj,.,otnd . 

The data :P co-N~mt W&r aoll temperature •t d8l)tha ot 

0. 25 ond 12 ina. There was no apparatus a~atl•ble to rP.cord 

ao11 hu ldtt1 a and eTaporation ~•tes . 

Ther 1 very 11ttl dltfersnce betweten day and nlght 

te pe~•turee 1n ne•ts ot a depth of 12 1n • Para~orteally, 

th 1 y be wermel' at night than dul'tfle the <1ey. This ls 

oeuaed by the lag 1n the conductano8 and aeeumul.at1on or h at 

ln th o 11. The actual d 1ff&rence ~tween day an1 n1e;ht 

t mp :ratures at th ts depth 1s very smal.l am the c~nd 1t1ons 
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ere sur pr1a1ngl y conatan~. At night surface temperatures tall 

below those st 12 1na. dapth. 

Th6re ra def1n1te dally end aeasonal variations 1n both 

exposed ane shade~ soils et deptha or 0. 25 an~ 12 lna. The 

v•~1•t1on ls mor marked 1n expoeo~ aotls, but 1s et1ll 

r~cognls ble 1n shaao~ soils. In beth plac s and at both 

~ ptha h ittheat tam-per tures are r col'dec:l tn su!.l!:ter sm the 

lowest 1n wtnter. 

Wh n th lowest ~emneratures reco~ded at night (Tebl& 17) 

are eonata red, 1t 1s obvious th t !n expoaod pleces so11 

te peratures ot 12 ina. d8pth are olweys greate~ then both th 
. 

a1r sotl surface temperature•. !be lowest te por3ture rAco~ded 

at 12 tns. wos 11. 5°C . t n day-t1me,vhen th soil aurraoe and 

alr to poratureo w re reepect1vely 22. 0° and 15. 8°0. at the 

corresponding ttme (11 a . m. on the 24th ~y, 1956} . Thus even 

1n th1s extrema caae the nast oond1t1ons would not 1nh1b1t 

aot1v1ty. In point or faet, the low neat temperature• may 

st1mulste the ente to mev out ~r thft nest 1nto the warmer a1~ 

t eotl lE'Vel. 

The p~ot~et 1ve etf~ot the neat has for ants was well 

hovn on th 29.V.1956,1n winter, befor sunrise, when I dug 

into n at (A. ste!ngroeve~l) tn an exposed position. The ants 

were not n~t1ve ebova the Aurfaoe but at e cepth of a~prox1-

matoly one toot the soil wee warm to the touch and th~ ant a 

mcv d freely ant! quickly t the "Dttom of the bole. '"'olM ants 

were thrown onto the surface, wher they qu1okly surrerod cold 

rigor, their movements bees me awkwar~, th~lr speed or walking 

dropped a1gn1f1eantly, and they lost their aggressiveness . 

Thus th~ con~1t1~ns DreTs111ng tn the neat 1n no way 

restrict the foraging of ~. stelngroever1, and a must l ook 

els~where for r atrlctlng factors. 

2 . Forag1ns tra11a. 

The foreg1ng tra11a cona1dered here lead trom nests to 

tl" ea. He:re the t"eot or moot 11koly to af f'oet the ents 1a 1!1011 

aurfaee t~mneraturea. Thts 1a influenced by the amount of 
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'!'.ABLE 17. 

Comparison o~ air temperatures with those of the soil or 
exposed ground and umbrella at deptbs ot 0,25 ins, and 12.0 ins. 

Sept Oct Oct Oct. Dec. Jan. Feb, Jlar. .Apr. May. 
1955 1 2 3 · 1956 

H 29,0 .u.s 30,5 53,0 56.0 65.0 34.0 24.0 37.0 25,0 .. 
L 11.5 9,2 12.0 10.2 s.s 17.0 16.0 12.3 4 . 3 5.0 

D 17.5 35.4 28.5 42.8 47.5 48.0 18.5 11.8 32.8 20.0 -- - -- - - - - - - - - - - --- r- -;;:-- - - - - - -- - - - - -- -
m 20.3 +26.9 26.3 31.6 +32,3 +41.0 +25,3 +17.6 ... 20.6 +15.0 

8.8 17.7 ±14,5 .!:21,4 _23,8 _24,0 - 9.3 - 5.4 -16.4 - 10,0 - -
B 20.0 22.0 21,4 22.5 23,3 - 26, 8 oo.o 20. 5 13118 

L 18.0 19,5 oo.o 18.5 19.0 - 25.5 17.5 17.0 11. 5 

D 2,0 2,5 1,4 4.0 4,3 - 1,5 2,5 2.5 2.3 
- - - - - - -- - -- -- - - - - - -- --- - - - - -- - ---

+19,0 ... 2o.a +20,7 +20,5 +21.1 +26,1 +18.8 18,3 +12.6 m - + _ l.o - 1,3 - 0,7 - 2.0 - 2,1 - - 0.6 - 1,3 - 1.5 - 1.1 

-
H 20,0 22,6 - 20,2 22,5 - 21.5 16,4 20.3 -
L 11,5 11,5 - 12,2 13.0 - 18.5 15.3 9,3 -
D 8.5 11.1 - s.o 9,5 - 3.0 1.2 11,0 -

1- - - -- -- - --- - - - --- - -- --- - - - --- -- - -
+16.1 +17.1 16,2 +17.8 +20,0 +15,8 +14,8 m - - -
- 4-,3 - 5.6 - ! 4 .0 - 4.8 - - 1,5 - 0,6 - 5.5 -

H 17.5 16,5 - 16.0 17,0 - 21.8 19.0 18.0 -
L 16.5 15.8 - 15.2 . 16,0 - 21.1 18,f. 17,0 -
D 1.0 o.s - o.s 1.0 - ( o. 7 0,5 1.0 --- - -- - - - -- - - - - - - - - - - - - - --- - -- - ---
m 17.0 +1&5.1 +15.6 +16.5 21.4 18. 8 +17.5 - - -+ + + - 0.5 - 0.4 - - 0,4 - 0.5 - - 0,3 - 0.3 - o.s -
H 20.0 24,9 20.0 26.1 24. 5 32.0 23.5 20.4 24.,2 18.1 

L 13.0 10.0 11.0 9.4 10.0 19.0 16.0 14,3 3 .3 -.l ,o 

D 7.0 10.9 8.9 16.5 14.5 13,0 7.5 6.1 20.9 14.8 
i- - - -- --- --- --- --- - - - -- - - - -- -- - - --
m +16.5 +15,5 +15,6 +17,7 +17.3 +19,5 +19 •• +17.4 +13,8 +10,7 

- 3,5 - 5.5 - 4.5- - 8.3 - 7.3 - 6.5 - 5.8 - 3,1 -10 ,5 - 7.4 

here H - higheat temperature recorded;(usual1y recorded - during the day). 
L = lowest temperatu~e recorded; (usually recorded 

at night). 

D -- ditterenoe between H. and L; 

m = mean temperature and range, 
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ao11 coYer or abode ~~ovioed by weeds and grass. Since there 

1a 30 11ttl~ Veptlt t1on at flo:rt Drown, I have decided not to 

take shad into ecoount snd only used tho recorda ~om exposed 

so11e. 

!~ the ea~ly ~~n1n~ 1n w1nt$r I obsn~vcd behov1our Whioh 

! term 'sunbathing' being vrsctlsed by noth A.stP1nsroever1 and 

f . magaeephala. Th~ ants laz about. nest entrancos d laplay1ng 

no dr1v or t~a211ng 1neent1ve. A.ste1nsr~!!!' 1n port1cular, 

b~cause of tts black oolour, W$9 ahsorblng more radiant heat 

fro th~ early morning sun than the llght~r oolourod soil. 

The sunbathers may also b9 looked upon 'a weether scouts, 

for aa ~oon as the aotlvity thrQsbold 1a reoched, somo return 

1nto the nnat and p~obably st1~1ate the r~st of th~ colon1. 

This r~aults 1n a 'flush' or sudden outpouring of anta trom the 

nest. Lutz (1929) observed slm1lsr ~hev1our being dts~layed 

~y Atta o tihalotee. 

The ou~at1on of the rate of heat absorption by 1nsecta 1n 

sunlight has had 11ttle 1nveat1gat1on. Th findlnga or 
t'i1fferant workers vary, but ~!lost authors show thet 1ns9cts 

exposed to sunllght have a body temperAtur~ vnll !n exoeas of 

t~e a!r temporatur&, ~~ the rat of absorption is surprta1~ly 

rapid. 

It l'OUld bo unwise to pt"edlct 'hich faC'tor, or group of 

factors, c0ntrlbutes to nroduoe thA activity thr ahol~. It !a 

l crgte>ly a tomoorsture mt:tchantam, but th~ way 1n which the ants 

are affect d cannot bo atnted wlth any certainty. It may be 

the warmln0 of th~ eo!l surf~oe ond th~ oreet!on of the 't1lm'. 

It may be the ants are able to ebaorb suff1c1ent redtant heet 

themselves to thr~w off the er~ects of oold r1go~, or a 

combination of hoth. 

The threshold 1s sharply defined, and onoo tt 1a re•ched 

tratling starts end ~rogresstvely tnereasea 1n intensity until 

the ~x!mum ratA 1s reached. 

Between noon 3nd 4 p.m. th~r~ is uaually n s11~t tall o~t 

of snt activity. There are two posa1hle explanations ror th11: 
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(1.) 'th ante hav grown tired, whlab may be a ro:flGetlon of 

(2) adverse ollmatta conditions ~aus1ng heat torpo~. It the 

concept ot th~ 'film' is cona1deree, ~oil su~faoe temparat~ras, 

together w1th low hum1dlty, might he the cause or reaucea 

activity .. Th1s reduction ls usually alight, and we cannot 

place too much emph sis on it, but 1t do~s r pl'eeent to a small 

degree vthat happens to desert. ants (Bodenheimer ana Klein, 1930; 

Minc~r, 1941). 

After sun.et !n wlnte~ there ls o rapld reduction 1n both 

sir and soll surface temperaturea wh1oh is roughly paralleled 

by a fall off 1n ant activity. Dur1ng su~&r it is not ao 

ma:r-k d, a a the telltp.n•aturea l"tlrely dl"op below the threshold . 

Thta enables them to forage throughout the ntgbt. F~w ants ara 

seen on tra1la once the thr~shol~ 1s resohed 1n winte~. Those 

ante wh1ch are still engaged 1n foraging usually elect to spend 

tha night ln the tl"ee,where it 1a mol"o she'ltered than on the 

open grouna. 

3. Beneath and within trees . 

The QOnd ltlons preve 1l1ng about any one tr o are dependent 

on the d1e-beck con~lttona of th~ t~ee and its position ln 

relation to other trees. Obviously tr&ea along tho orchard 

borde~ a?e more exposed to the er.teots or the sun and wind than 

treAs situated 1n the middle of the orchard . ~1ua no two tre&s 

havA the same climate, an~ Qaeh tree may be looke8 upon as a 

separate tnlcroenv1ronment. at yn ( 1954 ) has tJhown this to ht 

the c se. 

,.. Healthy, heavily-leaved treea have a modera.tb1g .ffeot on 

extreme climatic condltlons, such &e temperature and wind. 

Slnee this type of tree is not typical of the trees fcpaged b7 

.a. stein£<>e;ver1, 1!17 :remattka will NJ ifonf'1ned to die-back trees. 

Few ants are round up tree• early in wlnter mornings, and 

these usumlly return to the nest as soon as the a1~ temperature 

h&s rlsen above the threshold. By the tlme roragers have 

reached the trees the air temperature has excaeded the threshold 

value and their aet1v1ty 1a not impeded by low temperatures. 



105. 

D!e-back trAes with hl~ k1rto Dllow the ants to ~njoy heating 

by the sun for a longat" -pArlod, as thEt f'St-ly ·norn1ng sun a trikes 

the tren trunk snd the eo1l beneath th~ tree over which the snta 

mov~. The ~sms etf.act ia obtained 1n the lster afternoon, ~en 

the sun ah1nes on the tree r~~ ~ low nngl~. 

At m!dday, th& shadow east by the treA nr~v&nts the eo1l 

from heetlng u-p t~ the seme l~vel !!1!1 that of" exposed g!lOund. 

Thus ~he ants er~ not oubjeoted to Tery hlgn soll eurfece 

t.e1l!P8l"Stur&s. and 1t. ls unl.1k(lily that the anta ooneath and on 

thEt tre euf'fe:tr sny 111-ef.feeta f'mm the h1gb ter.rpet-aturee 

~eva111ng st, ana eft~~, noon. 

During th9 eTentng en~ at n!gnt. trees offer little ahelter 

t.o the ants, wh!oh ex~rlonce mor~ or less the aa• eond1t1ona 

P,revolllng at tre9 he1~t. 

In the text wh1eh follows, what has been es1o above aust 

be borne in mind ana eonslder~d 1n Pelet1on to th~ data aa they 

&19~ presented. 

(a) Methods. 

A d1e-beck tree wlth a h~avy 1nfoatat1on of Soft B~own 

Zoale e1~ R~d ~cnl~ wan sel~cted for th~ 1nveat1~at1on. Th!a 

tree was typical of the treflts foraESed by the entn ,.,ith regara 

to th~ ccndit1ona prevalling both 1n Gnd a~ound 1t. Since 

there vere rew lateral branches, the ants paas1ng through the 

ga-o tn a 'b!nd of tangle-foot around th~ tree eoulc, be easily 

se~n and oount~a. FurthArmorc. n~rs of th8 lBte~al branches 

touehoo the ground, and ~eda around tho tref9 we!'e removed. In 

thin m~n~or the ont~ were eompe1le~ to ror8gs the tree through 

the gap. The gap was wide enough n~t to ~estrict the number of 

anta paaatng up and do~ the tre~. and at th~ ssm~ ttae 

e~ftic1ently narrow 'fo~ t.he bumsn eye accurately to observe the 

ants peastng over a line drawn erose th~ ~sp. 

The uaa of a single ttte8 mey appear to oo unso19nt1f1o, 

but tn subseouont ex-per 1mntn fo~r trtltts wo,.-e employed, and. 

llttl~, ·tr any~ d t:f"f'erenca i~TClA not.~d Mt\oref!ln the foflag1ng 

act1vtty of the ants attending eaeh tree. 
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An ala~m oloek wa ~d1f1ed to ohlme every minute, and the 

numbers of ants ascending and descending the tre& to~ a period 

of two ~lnutoa at hourly intervals wer~ counted aa they croaaea 

over the line. This auditory ~thod of ~eglntarlng ttme 18 tar 

superior to looking at a watch while counting ants simultaneously 

and allowod on~ to g1v~ full eonoentrat1on to tho counting. 

Counting, exce~t for when only a rew ants were active, was done 

w1th the ald ct a hand tally oount r. 

Counts wore made at hourly 1nterve1s for a day (24 hou~a) 

1n each month during the period or the invest1gpt!on trom June, 

1955 until May, 1956. When the ants ceased to ascend the tree, 

no further observations were made for th& rems1n1ng part or the 

24 hours, oe the cold rigor threshold had be n reached. 

Acttv1ty would only be r~aumed st. or after, sunrtoe the 

rollowlng morning. Observations at night were made with sn 

electrlo torch with a re~ ftlter to minimise the ~f.tect ot 11gbt 

on th~ snts. 

(d) Environmental rsctors~ns1dered and teehn1guea. 

several environmental factors were ~~~orded, so~ of wh ich 

were oons1dere~ late tn ~he invest1gat1on os • deeper 

opprecl•tion or the problem developed. 

1. Air teo~reture and ro1at1ve hum!dlty were meaaured w1th a 

sling hygrometer (psychrometer) at a height of 1 ~ter above 

ground level. Ury bUlb read1ngs ware taken to re~resent a1r 

tamperetur$. end the relative humidity was dorlved ~om tables 

(Marvln. 1941). 

2. So11 temperatures. Both the method end the looal1t1ea wher 

these t~mperaturas were recorded haTe been described abOve (p.2o) 

3. ~~ght 1ntena1ti or 1lluminat1on waa ~~corded wtth • photo-

graphe~'a expoau~e meter. The readings fro ~he exposure meter 

were aubaequent11·roOuced to meter-candles. The photometer was 

held on a lug-box w1th the sena1t1ve pl•te V9rtioal, and ~hen the 

readings of the light intensity at the four cardinal compass 

~1nta were made; \h avora~ of thea~ r~ur read1n~s was then 

calculated. After the observations on the act1v1ty of 

!•ste1nsroever1 had been completed. it vas ~eal1sea that the 
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exposure mete~ had been incorrectly ua~d. and tho recorded dat• 

were of no value. (The s nsitive Pl ta should have been held 

horizontally.) 

Later, it is shown how the ants forage throughout the nlgpt 

1n summer, when the light 1ntenaltles et night would appear to 

be of the same order as thoso e~perloncP~ 1n winter when the 

ants do not forag~ through th night. Furthormore. tt will be 

shown th t on overcast mornings 1n winter the start or foraging 

wan delsyod after sunrise. The light intens1tJ on suoh 

~rnlngs was conal~erably greater than that et and immediately 

$fter suns&t, when the ants were etill actlvQ. For these 

reasons, ! attach more a1gntrlaanoe to radiant heat than light 

1ntens1ty ns the component on sunlight wh ich arfects ants moat. 

4. Solar radiation. 

Light intensity may be used aa a rough telat1ve indicator 

of the ~eatant heat given orr by the sun. 

estimete of ~ed!ant hnat was obtained w1th e black bulb 

the~momete~, or nyrheliometer. 

Th!s 1nstrumant cons1sts o~ s ther~omet r with the mercury 

bulb painted blt!ick. The enttre thermometer 1o encased 1n an 

a1~-t!ght Jacket or thin glass to ~lim1nate the errect ot 

a mb1ent a tr. ~ black ~a1ntod cradle wes oonstruct~d to house 

the tho~~meter. The black palnt would teno to prevent 

retl~ct1on of light from the oredle which mlsht disturb the 

f.unetionlng or the black bulb th~rmometer. 

A per1od of at leaat half en hour or exposure to d1reot 

sunlight was allowed beforo th readings wer considered to be 

vall~e 1hus tho f~at morning reedings were usually de an 

ho.ur- aftor su~1ee. During the hours ot darkness the bleak 

bulb th~r~mater ~ve res~1nge comparable with the air tempera­

tuPe, but those readings were not tak$n 1nto account. 

5. ~d v loeitx was judged by eye in terms of the modified 

Beaufort Soal of wind ~oree (Sutcllffe, 194~ ), end 1s 1nd1eated 

ln the 9~opriate Ylgures and tabl s aa 'B' (e.g. B.3). 

6. Cloud1neaa was estlmatea by ~ya end ~ooorded in tenths; 
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lO/lOtha be lng cowplet~ly ovoro st, and 0/lvtha olou<!leaa. 

7. Sunr·lse snd sunset times wore recorded. 

e. 11!!• All times are g1von 1n South Afrloen Standard Time, 

and ware obtotnet'! by oynchron1s1ng my wrist watch w1th wireleaa 

'pipe• 1m~d1st@ly befol'o each count. 

Jll obae~at!ons on environments! faotora wor~ msde at 

hourly intervals !n the orchard close to thf!t tree on wh1oh the 

activity of !.steiESroev~r1 was being atudied. Th1s mora 

laborious method or recording environmental date was preferred 

to us1ng a th&rmohygrograph, wh1eh was eona1dered to be too 1n­

sccurste. Owing to the time takon 1n obtaining readings 1t was 

found that tho ant activity on only one tree could be sat1s­

~nctorily correlated with th~ conditions prevailing &t tha same 

tree. 

Wh~n four tre-es we!-e used !n expel'lrnents, ant activity on 

two t~e~e was first recorded, then the cl1cnt1c d~ta , after 

wh1ah tbo remaining two tt-ttes were eonaidered. '.!'wenty-:t1ve 

minutes were taken to meke all these observations. 'lh.U13 the 

counting on the flret two trees was begun ten minutes before 

&eoh hou~. rlhen only one tree was under observation, the eount 

ot ~strolling ants was begun on the hour and was followed 

1m~d lately by read 1ng the va1"1oua instruments. one eomp1.ete 

o'ba ttvat1on took ten minutes. Resd1nga or the var!oua 

instru~nts were taken 1n the same sequ•nce throughout all the 

observations. 

9 • .f!nalya1s. 

In the stet1st1cal analysts of ant activity w1th climate 

factors, both total and partial correlations aro g!ven. The 

s1gn1f1csnce of the total correlations may easily be seen 1n 

· the tahles showing the t'estllts of the analysis, and unlesa lt 1s 

necessary. they w1ll_not be dtsoussed. This will save a 

considerable amount of r-epetition. Pertlal cot"Pelat1one are 

mor& r~levant to the question of What faotore tnrluenoa the 

roraglng behaviour of the ants. ond w111 present more valuable 

data for .Q iscusalon. 

'lhe val.ues of 'both the total and partial correlations (r) 
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•~e exp~eaaed 1n te~me or the a1gn1ttcanoe ot 'P' and wlth 

A value ot •p• greater than .05 (.P = > .os: no 

aaterlak) 1a not atgn1tlaant. Where P. 1e amaller than .05 

(P ~ <.OS: one aater1ak) 1t la Just aignittoant. When P. ~a 

much s•ller, .01 {P : < . 01; two &lt.erlska) lt 18 very 

a1£911t !cent. P . 1a highly algnlf'tcant, at .001 m beyond 

(.P : < .001; three aetertaka) . 

The following aymbOla are u1ed 1n the correlat1ona:-

At : combined, or total, sotlvlty or ants going up and 

down the tree over a perlod ot two minutes . 

Au : ants aacend!ng the tree ln two lnutea • 

.Ad = ant a c!leaee~ 1ng the tree in two mtnutea. 

H = relative hum1d1ty. 

T : air te rature. 

S : aoll surface temperature ot •~posed ground. 

In my op1n1on, the calculation or correlattona between ant 

activity and oli t1c tactora are only valid vhlle the snts 

were engaged 1n toragtng. Thus throusnout the per lod a when 

the ants had ceased foraging, the c11ut1o data r·or thoae ttmea 

were nestected 1n the correlations. although it 11 

mathemat1cal17 poa 1ble to include these data in the 

calculat.1ons. 

The total correlations between the cl1mat1c factor• (rHT) 

are given only onGe tor each t ble under the aubhea~1ng 

' combined act1v1t7'• although they are appl1eab1e to, ana 

neceaaary for, the calculation of the total oorrelet1ona of 

ants a acetYl lng and descend tng. S lnce the corre la t ton ' rHT' 

remains eon tant throughout tor each tabl and la not atrected 
11hen a new climatic 

factor 1a 1ntroauoed (S) th total correlation rHS 1a used only 

for the oalculat1on~r the oorrelettona tor anta ascending the 

tree. Oorrelat1on rHf ~mains valid tor the other two typea 

or activity. 

~he partial oorrelat1ona between o11mat1c taotors When 

the act1v1t1 ta excluded {1.e. rHT. A) are a1gn1f1aant through­

out and are not included ln the tables of any of the 
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10. Gra~tq correlst1o!f. 

In the 11gurea ah0w1n8 tbe ~phlo eorrel•ttoma ot ant 

ctc!v-tty lth c11 ttc taetor•• htato~am ot ante aac nd tns, 
d eeend tng, and the ct01Dbl!U9d eotlvtty Q~ eho'WZ1 tn the t;appe~ 

halve• ot tho tlpe.a. The oombltlot1 act.lvl-t,. ta l'O(Juoe4 b1' 

e feetor of 2 to the aa ~oportlon ee th blatosr-.. tor nt• 

secenc11ft8 an6 de cendtng. 

'Sleek hletosrams l'e~sent nta ateent!lng; open h1 to­

gtt'l!trf sbov the 'DU11ber of< ant deacel'141tlllJ b 1atogcnna 'Wl tb. a 

ladder of bortaontal linea 1m 1oat.e the oollbl or t . 1 

aot.1Y1t.y. 

The lower halt or eaoh fl~r$ contalne the atr, and so -

tl • tb• •otl aur:tac~. ~!PP"N'tUM ana -the Mletlve hu1D1<11tJ' 

data. The uptJStt portion or tbe lo.er half •hove tbe atate ot 

the eklee 1:a te!lthe, re:pre ent-414 'bJ lrmtrt~ bUek htatoRN•• 1 

Betweett tbe uppttl' a'ftd lowe'&' lft8; 11DIM41at ly above the aky' 

b.l.at.osra •• re tb• wtml toroe data ln nu n. D~c~lJ' 

aboVe theee num~ ar. tb t1 o.f day a\ whloh the 

ob•ervattons were 4o. 

(e) seaso!J!l rcn:astm Wbtavlotnt of A. att,t.nsromrl. 

llontbl.J o'baenatione n 4• on the tol'eglzlg aettvlty 

fYt ! • •te 1PS£0!!eJ~t1 o~t- th pe~1cx1 Ju t 1955 vntll Y't 1956, 

vtth 'the exa.ptlor.a or Jult tJn:l NoY.e bera, 1955. 

Pom- aontba (Augun, 195.5, wtnter; october, 1.955. •l)lttns; 

Februatty• 1956. aum.mer; ane 1• 1956. autumn) hbve . been 

eel•ot~ to NPt"o•~ th tour ea ana, end to ahotr the 

aot1v1\y pattern PJ~eV&11hls at tbon tl •" !he obeerYat1ona 

tie clurlng thea• tou!' monthe ere th mo•t oo11plete am tr.e 

hom a leba • AU the deta result 1ng fro 110ntahl1 ooums 

appe•r tn the text. 011 et tb• eu'l or 'thte aeot-1on, 

l. Wlft\!lt (~.-2~sVIII~l955). 

fable 19 l!ll'td FS.S. 14 PJ'e&em.t es typlcal exeeple or -winter 

tot-estns by ! · •Htne;roeyert. 1he nta wtte eettve only after 

aum-1ee, •m otoppt4. f'oragtns •~ortly ettex- au!llet. only a 
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tev anta were ensaged 1n foraging, and the rate or foraging 

never exceeded the low leve~ ot 200 ant.12 mlns. Thla 1a an 

example of d1scont1nuous toraging;Yhere the anta artt not active 

throughout the night, most or the foraging being done during 

day-time. Thua, in winter the nts hev a strictly diurnal 

foraging rhythm, and foraging la at a vnry much lower lntena1ty. 

Ver7 low temperatures were exper18noed, and as Tahle 18 

ot the partial correl atlona ot ant act1v1ty, air tempe~ature 

ana relati-ve humid tty shows, the aot1v1ty or enta descend 1ng 1a 

largely determined by atr temperature. The rema1nlng partlal 

and total correlations arA of very low values, thuR the combined 

and ascendln! act1v1ty have no elgn1t1cant correlation with 

temperature or humidity. 

The morning wlnd ~1d have e slight effect on the anta 

ascending ths tre~. and when 1t dec~8ased !n force more ants 

ascended the tree. 

2 •. s w 1ns~ < 25. x . l955 > • 

At this time solar ra~1at1on ena alao the so11 surface 

temperature at 12 ins. and 0 . 25 1na. depth or exposed ana 

umbrella soll were recorde~ (Table 21). The records ot radlant 

heat are vel1d during the hours or aunllgb.t, arXI as such could 

not juat1t1ably bo correlate~ wlth ant sct1v1ty which peralata 

after aunset. ~he aame may be sa1d or l1gnt lntenalty, which 

la only truly valid 1n a total correlation with ant activity 

during the hours or daylight. It ls, 1n my op1n1on, not 

juat1f1able to enter into partial correlatlona between one 

factor whose rreota are dlacontlnued (llght 1ntena1ty, radiant 

heat) a~ another whlch pera1ata over the entire period ot the 

observation (alr temperature ana relet1ve hum1d1ty). 

Radiant heat does have the effect of heating up the soil, 

which gradually loses th1a heat after sunset hy convection. 

The so11 surface does retain, and show, aome or the effects of 

radiant beat. It was round thet soil surf&oe temperatures had 

ap~ox1mately th aame correlation as a1r temperature with ant 

activity. Thus the so1l surface temperature or exposed ground 
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Graphic and stat istical correl ations or c limatic 
conditions with ant activity ~rom observations made 
on 26-27.VIII.l955. 

Combined Ac tivity 
Total correlations 

Partial correlations 

Ant s ascending 
Total correlations 
Partial corre l ations 

Ants descending 
Tot al correl a t ions 
Partial correlat ions 

TABLE 18. 

r.A t H = - .479; 
r AtT = +. 614; 
rHT = -.854; 

rAtH.T = ... 109; 
r AtT.H ::::. + . 449; 

rAuH = - . 502; 
r.AuT = +. 564; 

rAuH . T = - .047; 
r.A uT .H = + • 300; 

rAdH = -.475; 
r AdT = +.674 ; 

rAdH.T = -.262; 
rAdT .H = +. 585; 

p = > .05 
p = < .03 > .,02* 
P = < .0004 ~ H H 

p = > .05 
p = 7 .05 

p :s ~.05 * 
p = <: .03 '7 .02 
p = ~ .05 
p = ;::ro- .05 

p = >.05 * 
p = < .02 > .01 

p = > .05 
p = < .04 .,...03* 
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TABLE 19. 

Monthly observation from 8 a . m. on 26.VIII.1955 unt11 9 a.m. 
on 27.VIII.l955. 

T1 Sky Comments . A1r % A. J. P. 
1n temp. R.H. ateln~oever1 mei.-
tenth a oo. oeP1 :tela 

UJ) down UP Sown 

8 a . m. 1 Fairly at.rong 13.0 so.o 45 2 30 16 
N. w. winil. ~3 

9 a.m. 1 " tt t1 B3 15.0 43.0 31 31 13 17 

10 a.m. 1 " rt tf B3 16.6 36.0 32 37 18 22 

11 a.m. 1 " tt u B3 17.7 35. 0 18 40 13 28 

Noon 2 Gusty - not 18.5 30.0 51 45 24 23 
continuous 
as above. B2 

1 p.m. 2 Wind not eo 19.0 3o.s 107 66 l4 20 
atrons, rev 
isolated 
elouda. B2 

2 p.m. 
,. ff• tl B2 19.8 27.0 141 127 24 20 

3 p.m. ll2 20.3 27.5 165 135 35 31 

4 p. m. B2 18.0 45. 0 119 150 44 2} 

5 p.m. VI 1m dropped, 
bUt n1Pl'Y' 
s.s .Y.bree~e 
blowing. Bl 
sunset 5.25 

15.3 53.0 59 128 33 24 

p . m. 
6 p.m. Sl1sht breeze Bl 13.0 57.0 2 23 39 39 

7 p.m. Calm and - 11.:3 69.0 1 2 25 22 
cloudless 

8 p.m. It 14 tt 10.3 71.0 0 0 18 18 

9 p.-o~. 
(t .. l'l 8.5 73.5 0 0 13 16 

10 p.m. 11 " M 7.0 82.0 0 o . 19 18 
11. p. m. 

,. t1 ft 6.0 es.o 0 0 18 12 
M~nl~ht 

,, ,. 
" 4.0 as.o 0 0 5 10 

l a . m. n " 3.3 87. 0 0 0 1 1 

2 a . m. Pew fall: cal 3.3 87.0 0 0 0 0 

3 ..... 3.1 96.0 0 0 0 0 

4 a . m. Oalm. 1.5 91. 0 0 0 0 0 

5 a.c. •• o.s 91.0 0 0 0 0 

6 s . m. 6.30 dawn~ 6. 50 n .3 83.0 0 0 0 0 
'unrtee• .gom ro a • Bbt .!P.l?• 
sunbathing at 
nest ent:rosnoes. 

7 a.m. 0.5 90.0 0 0 0 0 

8 e.•. 6.0 es.o 0 0 0 0 

9 •••• 10.3 69.0 74 5 39 10 
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was preferred to air temPI'll'ature ln the csleulatlon of both 

part1al and total correlations for ants escend1ng thtt tHe. In 

thls way lt 1s hoped that some measure of the radlent heat as 1t 

aff8eted the ants travelling to the tree was taken tnt.o acaount. 

Air temperatures were correlated with the aet 1v1ty or ants 

deae~nd1ng the tree,sa the:r wer~ obViOU1llY not ttff~o-ted by the 

eo11 su:r~ece tempc~etures. Combined eet1vlty gav$ o11ghtly 

better eor~elat1ona wlth sir temoersture than the sotl tempera­

ture, ena to~ that reason the to~~r ts pretR~reat and used 1n 

the oalou1et1ons. 1 

I!'. Table 20, the partial co:rrelattona show that the anta 

cl1mb1ng up the tree were s1gn1ftc:antly arrectett by air hum1d1ty, 

while sotl surface temperature had no e1gnlf1oant effect. 

The effects of humidity and e1r temperatut-e on eomb1ned 

activity and tho anta soing down the tree could not be 

(!1sttnsu1ohed from e1loh other, ana appa:tten~ly had no s1gn1t1cant 

ef'f'ect. 

Although the period covered by t>bsorvat1ons <3oes not show 

co5plete oesnat!on o~ aotlv1ty at midnight, there are 1nd1cst1ons 

that it was 1mm1nent. Th8 aturnnl To~ag1ng rhythm still 

pera1ated 1 but over a longer period of' time, ane a greater 

number or ante were active than 1n w1nter. (Table 21, 11g. 15). 

3. Sumee~. (22.II.l956). 

The efi"ects on ant foragt.ns activity of the el1met1c 

oondltiona prevailing 1n oummer are shown 1n Fl~. 16 am Table 23. 

S1sn1f1cantly more ants were ~ecoraed at the same times during 

the d$1 than in vlnt&r and spring; thus activity in summer wss 

at a .uoh higher l&Yel. A continuous foraging pattern prevailed~ 

whetteby the ants wette a at 1ve throughout both the day and nlght. 

!be same behaviour p~evstlad 1n the previous two montha 

1. !herB waa not euff1c1ent t1me to calculate partial 
correlations or four vartstea. Only three var1atea -
ant activity ( 1nc1Utl1ng eomb1md, a seem 1ng and 
descending). relative h:ulll1d1ty, an~ aoll surface, or 
atr, temperature• were taken 1nto seaount. 
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G~a~hic aod tatiatlc 1 co•relat1one or eli tic 
coodit1oD 1tb an' activity f~om obscr.atlou• ma4e 
OD 25.X.l966. 

artial oorrel ttoAB 

Apte ptoen4J.ns: 
Total correlat1ona 

fartial correlation• 

nit 40•ot~&ft: 
Total COP~B~ODI 

Partial correlation 

r.A tB • -.8M; 
r. 'tf • +. .88'1; 

rirt •• two; 

Jt: .-r • - . 270; 
r: tT.B • +.1M; 

rAuB • - . 006; 
rA • +.aM; 

rHS • - . 9&9; ... 
rA\lfl.S • -.640; 
rAuS.H • +. 2.6&; 

r.AdB • -. 760; 
rAdlf • + • 77&; 

, 4B. 't • -.otsO; 
rAdT.B • +.24-1; 

l • --=. • li • 
p •.::.. C.004- ••• 

s c::. . 0004: Jt A • 

.P . <.0004- ••• 
p • "'.0()04. ••• 
.P . ~.ooo• • • • 
P • ..::..ooa ~ .001 • • 
P - ~.os 

p a .::. oo• ~ •• 
P .~.oooft • • • 



-

Time 

-

6 a , m. 

7 a • rrl . 

8 a . m. 

9 o. m. 

10 a . m. 

11 a . m. 

1dday 

l p. m. 

2 p. m. 

3 p. m. 

4 p. • 

5 p. m. 

6 p. m. 

7 p.m. 

a p. m. 

0 p . m. 

10 p. m. 

ll p. m. 

idnight 

116 0 

onthly observation on 25th October, 1965, from 6 .m. until m1dni ht, together ith a c mp r1 on of the ·ct1v1ty 
of nts provided 1tn n ad ,l1b . food source. 

-

Comment a cy ~ ~o1t r ir oil empernture 
!!· 

A. - • 
in \ d1- temp. c •• • c~gl 

stein. 
ct!/S_~B!a tenths t1on oc . CX"J?OBed umbrella ad. lib. 

-12' - .aL,. up down '• 12'1 0 , 25'' up down up down 

Sunrise + 5 . 3 - a . rn. 

Very overcast - c unnot feel wo.rnl'th of 10 l.S, 9 11 . 7 1 ~ . 5 12.u 15.2 12, c jg. o 14 18 26 20 24 21 
sun. nts not being heate~ up, 

Sun "full strength - broken through. 41 . ' 13. ) >. 5 16.0 16.5 15.0 60 , !.» 71 3 79 00 3;) 42 

I tl tl tt t 1 . v 17,2 18 . •' ,, " 16.5 • 1 u. \. ......... o 175 73 1 e. 52 36 59 

Fine - alight breeze. Bl. 1 >. 9 20.0 1 . ... ~J.O 15. 18, I 7 .o 149 119 1 9 7J 57 36 

I ! 'I ,. Bl. l Vt.7 22. 8 18.b 46.1 15, 5 16.5 42. 0 150 121 95 8J 35 2-4 

If " 
,, 

B1. 1 :,, • 6 24, 2 18 . 5 so.s 1 .~ . "' 17.2 34.c 149 122 71 7i.'J 2J 37 

Bl. 1 c. .a 2 , 3 18, I LS . O 15. 18 • .:> ..)5.\., l 2 169 o3 61 24 23 

s . • wind - eak. U2. 1 . 5 P6.1 21. < )'J. 5 l5.'i 19.1 J2.c lv5 180 76 80 50 28 

s. • 1nd - ~light . B2. 1 )C • 9 23 . 9 21. , .. " '.o 16. 19 . ~~ J.iJ, 1 3 143 94 95 30 ~0 

• • wtnd - fai.rly strong. B5. 1 - ''2. 8 22. /'. ~. ~ 1 ), f) )0 . "" \,)0 . 0 Jroken tully countel" 31 35 

oat wind - fairly strong. B.., , l 4"'· . 6 22. J 1. lv.u 19 . .... 4~ . I IJll 216 lJ~ 147 41 46 

s.r. . ind - fairly stJ.9ong. B3 , 1 .J >.b 18. s 1 ~ . 0 ("> 
. ~ 15. \ 18.7 51. f"-97 166 1-lrl 130 6 54 

s . • wind. unset 6. 20 p. m. B3 , l "2'1 . p 16.1 2 •"' '11. 6 15, 8 17.2 58.t, ~·· 1 172 121 112 59 57 

B2 1 - 14.1 22. 5 17 • r, 1 .. ( u. 15.7 70.0 95 142 61 65 42 29 

Very l ight breeze. oon11gbt . Bl. 0 - l B. a 22,5 14. 5 16. 0 14.7 77. 0 39 29 32 36 43 23 
. - 12.2 22, 6 1..~. 2 16 . 14 , 2 76.0 35 41 9 50 26 16 

- 10. 6 22,5 u. 5 16. (.1 13,5 81 . 0 14- 26 27 31 22 26 

- 9 . 7 22. ' 1 . • a 16 . 0 13.2 83, 0 14. 22 15 20 26 35 

- 9 . 4 ~H . 5 1 ... . 2 15. B 12 . 6 63. 0 2 2 1 16 lo 24 23 

---· 
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(Deco ~r, 1955. Table 35; January, 1956. Tablf 36)• and ln 

the tollo ·tne; month (l~areb, 1956. fable 37} . 

Durtng au~r the a1r and so1l eurtsco tcmperatu~ea are well 
0 tn cxceaa or l~ 0. , which nppeara to beth t mpe~ature at wh1ch 

ant for g1ng atopa 1n wlnter end spring. Th!a 1a not true ror 

obaervatlons 1n Dece~ber, 1955 (table 35), when t mperaturea at 
0 

end bolo 10 C. weN xpe:rtencc<t, but th ants cont1nu d to ttorase 

albeit at a low tnt na1ty. The ~•aeon tor th1s will be given 

later. 

In oet or tb daylt~ht h~u~a th• sky waa completely over-

- east on the 22. !!. 1956, .~ut it doAa not op~a~ to have lntluence~ 

the •otlv1ty of ~he ants 1n any r••~et. A co~psr1aon of the 

tntena lty or aet1T1ty 1n the tnte"ft~us month (J•nu•ry, 1956, 

Tabla 3~) with F bruar1 sho~a ~hat thero was littl e d1ffernnoe ln 

roraglne 1nten•lty, although ln thn Jsnuary count the sky was 

ol osr, except for a r w houra ln the arly morntng, nd the 

radlartt heat. was al~at df)ubl.e thet ttec~rded in t-·ebruary. fb1a 

voul~ aeem to 1ndlente that once th• t mperature thr~ehold la 

paauo~ the Gun ~oea not play suoh an lmpo~tant r6le to governing 

nt activity. Th•re ls no recogntaoble heat torpor reducing 

the number of aacenfj1ng ant.s. l'heJ:Jo 1s a allght rsll otr 1n 

ct1v1ty at 4 p. m. , but th1a is common to moat obaervettona •nd 

1a not onl T au ,. pheno•non. 

Fo~ •11 typ a of aottv1ty (oo~1n d. aace~lng na 

deacftndlng) t.here 1 very •trcng no~t1ve part1sl co~r~lat1on 

wlth hum1d1ty1 while otbsr tactora ( a1~ an~ soil tompo~tures) 

d1d not have any algnlflcant rteot (~able 22) ~ 

4 • .Autu • (22. 5. 1956. ) 

The fo~•\ 1ns aot1vlty pattern of ! · •tatr.aroev rl durtng the 

ona. t. or •tnt. r 1~ graphtcallJ correlated w1th ell t1c 

con~1t1on• (?lg. 17) nd tabul ted (Table 25}. h d1s-

e~nt1nuou1 ro~aglng pattorn had once aaa1n ma~1t ated 1tae~r, 

tbe:ra ~lag e dlattnct peak of act1v1t.y 'hetwoen sunrise and aun• t 

!he enta were active tram dewn until m1dn1sht. When the 
"J temperature tell bnlow 10 c. end fott"ag1ng etop-pe~ . 'fh11 couat 
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Orapb1c nd etati tical cort-elat1ona or clim tic cond1t1one 
with ant actiT1t7 ~ro obeerYatione made on 23-23:II:lQ56. 

Qombtne6 actlv1tx. 
~otal correla~io»• 

Partial correlations 

Ants aucend1ng 
Total correl tiona 

Partial oorrel tiona 

Ante des~end&ng 
Tot~l cor~ 1 t1on 

P rtial correl tiona 

T 22 

rAtii ::t -.911; 
rAtT • +.841; 

rHT * -.940; 

r.AtH.T :a -.652; 
rAtT.H ::: +. l 7; 

raH • -.946: 
r.AuS .. +.915; 

rHS • -.927; 
rAuH.S • -.645; 
rAuS.H • +.312; 

r rAdH = -.615; 
.t-AdT Jl: +.768; 

r dH.'l' a - . 526; 
rAdT.H • +.142; 

P • <.ooo• • • • 
·-~~· p • <.0004 Jl Jf " 

.P • <.OOOl 

l' • <. ::.004. Jl * • 
p • .>.05 

p • <. . 0004 •• * 
• " •• « p <,000 •• « 

p ~~.0004 

p :a- ~.0004 ~ •• 
P . ,..o-5 
p ~.OOOft * «il 

p • .: .000-& • J£« 

p • <:.01 > .ooc • • p • >. 05 
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TABL 23 .. 

onthly count from 5 a . m. on 23nd until 5 a . m. on 23rd o~ ebruaryt 1956. 

r--· -
Time Comment s Jky Solar ir doil t emper ature A, P. 

in Radi.- t emp. .H . oc . s t einr roever 1 me~aceoha l.a 
t ent hs ~tion. ou. -exposed umbrel l a 

c. 0'1 12u O" 12'' up down up down 
··- ·- - I-

5 a . m. Sky c omplet el y overcast. 10 - 19. 1 68 . 0 20 . 0 26, 8 19. 5 21, 5 142 184 37 21 

+ 6 
I 

6 a . m. ~ Sunrise not observed· a. m. 10 19. 1 71.(, 20 . 3 26. 8 20. C 21 . 8 190 182 35 32 i 1d, windlee 'ln t a not very -, 
7 a . m. ( octive. 10 21 . 1 19 . 3 71 , 0 ~1. J 26.8 20 , 0 21,B 20 9 :343 37 30 

8 a . m. 10 24 . 2 19, 7 62, 0 23 . 5 26. 5 20 . 0 21 , 8 238 222 29 30 

9 a . m. 10 '36 . 1 20 . 5 59. 0 26. 0 26, 3 20 , 0 21, 8 294 234 52 34 
' 

10 r- • rr • 10 32 . 7 21. 1 o1 , 0 29. v 26. 0 nu . 3 21. 5 238 218 49 31 

11 a , m. 10 31, 1 ;.H , 6 5G. o 29, 0 26. 0 20 . 5 ~n . e 279 256 49 46 

Udday 10 34 , 4 22. 7 oo .o 31.5 26. 0 20 , 8 21, 5 3 4 271 39 40 

1 p. m. 10 J5, 6 22 . 7 52, ( '33. 5 26, 0 21.0 ~n . s 292 263 40 ~2 

2 p. m. 10 .)$ , 9 Z3 , 2 5 ). .J4, 5 L..>, ) 21 , fi .21 , 5 304 347 42 46 

3 p. m. 10 .)7, 9 23 , 6 4.>, c 33 , I 26, 0 21 . 5 21 . 5 3 19 297 37 38 

4 p. m. Sky clearing in \ • First sunlight 9 36, 6 23 . 6 47. J .)0 , 0 26. 0 21 . 5 21 . o 270 288 57 <59 
s een. s . br eeze. B. 2 . 

5 p. m. ~ky c l earing in w. E. br eeze . B. 2 9 34. 4 22. 7 ')6 . (, ~a . o 26, 0 21. 5 21. 5 30 5 303 45 35 

6 p. m. 8 ~o . o 22. 0 55. 0 24. 8 26. 6 21 . 2 21 . 3 309 324 58 42 

7 p, m. Sunset 6, 56 p. m. 8 23 . 3 21.0 57. 0 2~ . c 26, 3 Bl.c 21. 3 284 279 36 ~9 

8 p. m. 8 - oo.c 6J. O 20 . 5 26. 3 20 . 5 2 1. ~ 143 163 ~3 ~5 

9 ·p. m. 8 - 18 . 9 78 . 0 19 . 0 26. 3 20 . 3 21,3 104 120 29 32 

10 p. m. 7 - 19 , 7 74. 0 21.0 26. ~ 20 . 3 21. 3 108 96 54 32 -
11 p. m. 7 - oo .o 80 . 0 20 . 5 26. 0 20 ,1 21.3 136 148 38 29 
idnigh t 6 - 18 . :5 ao .o 19, 3 25. 8 20. 0 21. 3 106 15g 3b 28 

1 a . m. 6 - 17 . 4 84. 0 17, 3 25, 5 19. 5 21. 3 78 148 vl 27 

2 a . m. 5 - 16. 3 89, 0 16. 5 26. 6 19 . 3 21. 3 88 156 25 23 

3 a . m. 3 - 16. 2 89. 0 16 . 5 25. 5 19 . 0 21.3 76 161 42 32 

4 a . m. 2 - 16.1 86. 0 16. 5 26. 5 18 . 5 21.:1 .. ~ 166 42 52 

5 u. m. Sky streaked with light. 0 - 16. 1 89. 0 16. 0 25. b 18 . 5 21. 1 104 200 45 4 1 
.,unrlse 6 a. m. 
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G~aphic and etatiatical co~relat1ons ot climatic condition• 
itb ant act1Y1t7 ~rom obeeryatione de on 22. IV.l956. 

Combined Activi~y: 
Total cor~lations 

Partial cor~elations 

Ants aacenMns: 
Total correlations 

Partial correlations 

.Ante 4gagend1ns: 
~otal correlation• 

Partial correlation• 

TABLK gt. 

rAtH • -. 966; 
rAt'!' a: +. 952; 

rH1' • -. 9'12; 

rAtH.T s - . 569; 
rAtT.B • +. 213; 

rAuH = -.861; 
rAoS • +.SM; 

rHS = -.836; 

rAuH. s • •• s 'If:; 
r.AuS. H = +. 480; 

rAdH • -. _971; 
rA4'1' a +.936; 

rAdH.T = •· 938; 
rAdT .H :a +. 011; 

P = ~ .ooo• • • • 
P :s ..<:, .ooo• • • • 
p • .::-. .0004 ••• 

.P :a ~ .02 :;;- .01. 
p • > .05 

p a ..::.. .ooo• .... 
P = < • ooo• • • • 
p • ..:. .0004 * •• 
P = ~ • o• ~ • OS a 
.P = ~ .06 

p • "" .0004 ~ •• 
.P • ...:: . ooo• • • ~ 

P • 4 
• 0004 II « • 

p • 7 .05 



TABL 25. 

Time 

-

6 a . m. 

7 a . m. 

8 a . m. 

9 a. m. 
l 

10 a . m. 

11 a . m. 

\idday 

1 p . m. 

2 p . m. 

3 p. m. 

4 p. m. 

5 p . m. 

6 p. m. 

7 p. m. 

8 p. m. 

9 p. m. 

lO p. m. 

11 p. m. 

~1dn1ght 

1 a . m. 

121. 

Mont hly count from 6 n . m. on the 22nd until 1 u.m. on the 23rd April, 1956. 

Comments Jolar Air I Soil te-yperature 
·adi- temp R.n. c 
at ion oo . exooaed 
oc. O' 12" 

Previous few days overcnst and 
cold . 

Clenr, cold and dewey - ::s . 3 93. 5 4.3 18.3 

Sunrise 6. 50 a . m. Both epp. - 4.7 87. 5 4.3 lb,O 
sunbathing. 

Cl ear, cloudless day. 110 breeze - sa. a 8 . 2 eo . 5 9 . 3 18. ~ 
bit of a nip in the ait• . 

It " II " " 47. 8 11. 7 ·1o.u 22, 2 17 •. 5 

" " 
,, 

" " 54 . 3 1&.1 51 , 0 29. 6 17 . 3 
,, II " " 55. 6 20 . 3 40 . C.: ss.c 17 • .) 

Slight breeze from s. to N. B2, 56.7 21.4 3l.t.. 36. b 17 . 0 

58 . 9 21.7 27. 0 ::>7.0 17. 3 

67. 4 24.2 21 . 0 36.3 18.C 

54. 3 23. 9 18.0 33.b 18.6 

Slight breeze s. to u. 132. 47 . 5 23 . 6 CJl.O 29. 2 19. 2 

5 . 20 p . m. sun no longer 20.6 
ab1n1ng on aoil . 

. 20 . 9 38 . 0 22. 6 20 . 3 

Sunset 5 . 35 p. m. oonrise - 17. 4 36.0 18 . J 20 . 3 
6 . 16 p. m. J t 111 ca l m and 
equnble. 

Very moonlight . - 15. 3 49. c. 15. 3 20 . 5 

- 15.5 56. <.. 14. 0 20 . b 

Ant a' movements slow and deliberatE - 11. 7 69 . 0 12. 5 20 . 5 

- 1J. 3 77 . 0 10 . 7 20 . 0 

- 8 . 6 '79. 0 9 . 3 19. 5 

- 7. ~ ue.o 8 . 3 19. 3 

- 7. ~ S2. C s.o 19. 0 

Not e: Perfect day: no cloud, winds slight and did not 
affect ants . 

umbrella 
\.)" 18" 

9,3 17. C 

9. 4 1'7. 0 

11. 0 17. 0 

13 , 4 17 . 0 

L>.o 17. 0 

19. 0 17.0 

18.0 17. 0 

18.5 17.0 

19. 5 17. (J 

20.0 17.0 

20 . 3 17. 3 

19. 3 18.0 

17. 6 18. 0 

16.6 18.0 

15. 2 18 . 0 

15.0 18.0 

14. 2 18.0 

1.5 . 0 18.0 

12. 0 18 . 0 
11.5 17. 5 

A. 
~telngio~veri 

up down 

0 0 

0 0 

9ti 8 

357 27 

24o 149 

255 241 

344 531 

402 336 

368 368 

68 7 4 ; 5 

395 413 

392 421 

271 368 

112 186 

78 150 

38 114 

2U 74 

4 40 

2 24 

0 0 

• .L 
..... . .:. 

~----

f. 
megace_Qhela 

up down 

0 0 

2 0 

19 13 

l 2 

3 2 

2 ll 

- -
- -
- -
- -
- -

- -
- -

- -
- -
- -
- -
- -
- -
- -
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wae one ot the tn dlU'ing wkich the fora.rJ.n« inteaaiv u:cHC!ecl 400 anta/2 tiu. 

!be da7 on which the obaenatiou nre -.de 1 be cleeeribecl u pertectt 

the slq wae cloudleaa thl'OU&hout the clq, and there were only very alight 

breeses on two occuione. 

The data froa Table 24 relating the activit7 of A·•ki.psroe!eri with 

cliatic faotora show that the coabiZ*i u.t aoti'rit¥ was attected b7 hUIIiditJ', 

while the partial correlatioM for Ulte aaccmding the t!'M were onl7 just 

aisniticantl.7 correlated rith huaidit7J air and soil ~eratures bad no 

apparent ettect. 

Ants ueadine; th• tree were aoat aisnificantl7 attectM 'b7 hUIIiditJ', u 

the strong neptive correlatiOD ahon. 

TABLE 26. 

§umma!z or analuea of obHrY&tip OIL ant actiyitz • 

l - ....!.... ...L ..L 

Cgebine~ ~et1Titz r.ltH -- -*** _ .... ·*** 
!J.Iotal cornlatioDS rAt'l +* +*** +*** +*** 

rBt- -*** -*** _ .... _ ...... __ ,_ .. ____ .. ______ .. ---- ~- ~ ~-- ~- ~------ ~- ~· 

Partial correlations r..A.tH.1' -- - -*** -· rJ.t11.R -- -- - --
Ant! aactaUK rAuB -- -*** -*** -*** 
Total correlations rAu'!/S +* +*** ..... +*** 

rHS -*** -*** -*** 
~ --- --------- ......... _____ _ ___ . ----- .... -~ .. --- ~ 

Partial corrolationa r.luR.T/S -- -** -*** -* 
rAuT/S.H -- -- -- --

Allta dtscem~M r.ldH -- _ .... 
-*** -*** 

\ rAd! +* +*** +*** +*•* \ 

' 
~-- -- ~~-~~~--~------~---~~-~----~-~~ 1-

Partial eo.rrelationa rAdH.T - -- -** -*** 
rMT.R +* -- -- -

Where l • winter; 2 • apringJ 3 • 1 rs 4 • aut\um. 
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Fro!ll Table 2b , the following eonc:luaiona may be dttawru-

(i) Oombin~ or total activit! had, during summer and autumn, a 

aignifleent negat1ve partial correlation wlth the relative 

hut11d 1ty, which a~nears to be the most inmorlant factor 

governing ant activity. The pert1al corr81st1ons of air 

temperature and hum1d1ty in w1nter and spring are not s1gnit1csnt, 

and ant foraging behaviour do a no~ appear to be influenced by 

any one factor 1n particular. 

(11) Anta ascendlns in winter (air temperature) w re not affected 

by temperature or humidity, but the partial correlations for the 

remaining tbre seasons show significant negative correlatlona 

with humidity. 

(11i) Ants desoe~lng showed a msrk&d negative partial correlation 

vlth hum1d1ty 1n spring, su mer and autumn. Alr temperature was 

appsrently only s1gn1t1aant during winter, sa the feotor 

1nf1uenc1ng the foraging activity of !• ate1nsroever1. 

lllth tho exception of the su mer ontbs, ect1v1ty apl)8ara to 

be aeter~1nea by:-

(a) a temperature threshold; 

(b) hu!D1d 1 ty. 

There 1s no activity vhen the temperature lo low, but once 

the threahold has been passed ana the level of aotlvlty 

established, it is reauoed or oontroll~d b,y high hum1d1t1ea. 

\ben these analyoes are viewed as a whole, they do not 

present very conslatent results. This 1s partly due to the anta 

being affected by moro env1rol1JIIf'tntsl rectors than were considered, 

and elao by these agents b81ng more ef~eot1ve at certain atagea 

of the Journ&y as ants pass f'rom the1:r Mats to and f':rom the tree. 

Furthermore, 1t 1s thought that oounta of ant activity made 

on one day 1n each month are not suf'flo1&nt1y vall~ to represent 

the oond1t1ons preva111ng throughout each particular month. 

Obviously, observations must be mad at more frequent intervale 

to eliminate and determlne the day ~o day variations 1n the 

climatic oond1t1ona as they arr ct the foraging behaviour or ants. 

These unsatisfactory results may have had other or1g1na, and 
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several othe~ ~actors were tnveattsated which may have lntlueneea 

the ants. It 1s clearly notlceeble ln my oba~rva~tons that there 

is frequently a ~ltferenc~ 1n tho intensity of activ ity at the 

same times on two consecutive mornings (Ftgs. l4 and 16), vhloh 

were dufl to ~bangee ln ~nvlro~ntal conditions. 

(t) Additional factors arfectlng the ~orastng behaviour. 

1 . Seasonal behaviour. 

(i) Trophallactio at1mulat1on. 

It baa been mentioned that the ~nta fora~~ thyougnout the 

night at low tomperaturos ln D eember, 1955, hut ceaaed to fora!• 

at the same temper tures in winter. To elucidate thla, a table 

has been drawn up in wh1eh the :roraging bohavtour vas compared 

with the preTa111ng conditions. Forag1n5 behaviour ta dlvlde4 

1nto two categor1oa - continuous and d1seont1nuous. The times, 

soil au~race and a1r temperature, and · ralat1ve huc1d1t1 are given 

~hen fo7ag1ng act1vlty ceased, or the loweat intensity ot 

aot1v1ty was reeo~ed. (?able 27). 

¥.'hen Steyn' e (l954a) data regal"d.!ng the lif'e history or 
!.ouatod1ens, ahowtn~ the numbera of larvae ~esent in ~olon1ea 

at different t1~s or the year, are included 1~ Table 27, several 

interesting facts emerge. (Notes My obaenattona on times or 

brood devslopmont or !.ate1ngroaver1 show that they are more or 

leas the same as !.oustodlena). 



T-.ABLE 27. 

Showing the effect or 'trophallact1c at1mulst1on' on ant 
fo~ag1ng behaviour. 

Month Foraging ~ Soil "J, 1'1 j, .n.arv'ae Lowes~ 
pet torn. tamp • R.H, ( 3t&yn). temp. C • oo. 

.Air Soil 

June d 1aeont. 7.8 - 86 01,00 o.o - -
July - - - - - 0 ,3 - -
Aug. d1ocont. 11.3 - f!S9 19.00 2.4 - -
'3'ept . die cont. 14.5 15.0 65 24 . 00 ,.,, - -
Oet.(l) d 1seont. 11.1 11.5 60 ~.oo 3. 6 - -
Oot.(2) dlscont. 11.1 12,0 72 ~4 .00 " - -
Oot. (3) d!neont. 9.4 10 .2 83 24.00 " - -
Nov, - - - - - 6.6 - -
Dee. eont1n. 12.5 9.8 93 01 , 00 9.1 10,0 9 .. 3 

Jan. eontln. 22,0 20 .3 65 02*00 17.9 19.0 17.0 

Feb. oontin. 16.1 16.5 86 04.00 19.9 16.1 16.0 

Mareh cont1n. 14.4 12.5 88 05, 00 33.7 14.4 12.3 

Aprll d1acont·. 7.4 8.3 82 24.00 2.4 - -
May d1aoont. 10,2 7.8 64 23.00 o.s - -
June ~ 1scont. - - - - 0. 5 - -

Environmental conditions •t the tt&e when foragtn~ ceased 
('d1seont.'), or th lowest foraging 1ntene1ty r~corded during 
continuous ('eonttn.') foraging. Lowest t emperatures 
~evatllng during aummer counts are also given. 
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(1) Continuous foraging prevails ln summe~ (Dooember, 

January • Pnbruary and .Maroh), and the ante a-pJ)9rently are not 

atfoated by low temDeratures at whtch tb~y oeaae to forage at 

other times. Thta may be explained ln terms ot Schne1rls'a 

(1944) 'trophallact1c stimulation' hypothe&1a,1n which he 

sugg~sta that the lsrval exudate at1~lat@s the workers to change 

tho!~ foraging heh&v1our. This ~Y also man1test 1taelt 1n 

A . atPtngroeve~1 workere whtoh are apparently wllltng to forage 

at tow te~peratu~ea only When large numbers or larvae are pres nt. 

Hewer workers.are involved in foraging at these low temperatures 

at ni~ht than during the day; howevor. they are auff1c1ently 

numerous to show a d1etlnct chan~ in foraging behsvtour rrom 

d1soont1nuous 1n winter to continuous in •uomer. 

!heae d&ta show thet the ~eseTee of brood mod1f1ad 

torag1ng behavlour, ~md 1t may be assumed tha-t low temperatures 

are RUbord1nste 1n etrect to larvel st1mulat1on of the ants 

durin¥ summer. It 1a not known ~at rSle humidity plays under 

theee conditions. Although h1gp humidity wee experienced tn 

Decem"her, 1t 1s not typical or the other thr~e months durlne; 

'Wh1eh hum1d1t1es or the oame order es those prevailing 1n the 

other seasons were recorded. Thus tho hum1d1tr data in Table 27 

do not land theznaelvo te apeou1.at1on. 

{2} Pu~lng the rems1n1ng throe oessons (s~r1ng. autumn and 

w1nt~r) when no or little brood la present ln the colonies, the 

ants onlv forage for part or the nlgbt. At these times the ants 

appear to be mer e responsive to adverse conditions nnd lack the 

'drivB' \m1ch charsctor1aes summer roragtng. 

2. Diurnal behav1~. 

(1) Cvercsst ak1&a or heavy mists. 

In tbe early mornings there was a sudden a~ marked increase 

1n ant aet1v1ty nt about sunrise. This 1s true ~egardleas ot 

the prevslllng foraging pattern. and occurs tn oll sesaons. 

An increase 1n aet1v1ty or 2o ,ov more, ants per 2 minutes 

over the previous hourly count 1n the early morntng constituted 



127. 

a 'tluah' or activity from the effects of the sun on the ants. 

Many or the monthly observations were mede on days when the 

ou~ise wao obscured by heavy cloud ror~at1ona or mists. The 

approxlm9te times of' sunrise on such <lays wer estimated trom 

recorda of sunrise times on the preceding da7 or the day after 

the oounts wore mode. In the field one gs1n~d the 1mpreeaton 

that the absence of direct sunlight on the ants caused them to 

sta~t rorag!ng later, or, 1n other wor~s, the fluah was delayed. 

All the available data ot the conditions prevailing at and around 

tluah time were coll ct d to evaluate the etfeet or overcast 

ak1 9 and the filtering or sunlight on ant foraging activity. 

In Table 28 the foraging patterns.atate or the early mornlng 

sklee, and times o.r tbe flush relative to sunr1ae, are oompared 

with a1r and aoll temperatures, and relative humidities 

prevs111ng at tho times of the tluah snd the prev1oua 

obs~rvations. For further eo~por1son, the a1r end eoil 

temperatures are given at ~hich fo~ag1ng ceased or was lowest 1n 

intensity. 

Most omphas1a vlll be placed on surtece temporaturea or 
exposed soll, whioh are more ap~lleable here than 1r teapera­

tul"es. 1n ttJrtll8 or thf) ground aur1' ce •r11m', as the anta are 

aseen~1ng the treo. It would have been vvlu ble 1f recorda ot 

solar ~adiatlon eould have been included ln the table, but there 

ar~ fow valid observations available or the early morning. 

Two observations wero made, on th~ 23rd end 25th or 
October, 1955. Theae are a useful atartlng point, since the 

ants showed a flush of sctlvlty et different t1~~ on two days 

1n a short apace or t1mn on th~ same tree, which meens that ante 

from the same eolon1ea wero involved. 

Although the ants on the f1rat d y were subjected to winds 

or fo~ce 'B.3' and low temperoturos, they 'rluahsd' 33 minute• 

after su~lse. When the sun Yas only partly obscured by clouds. 

On the third eay (25th) the ants had no wind with which to 

contend ana the preveil1ng_ temperatures were ~oh higher 
0 . 0 

(soil: 10.9 a 16.0 0; a1r: 11.6 :· 13.6 o. ), but the sky wsa 

completely overcast, ana the tluah or act1v1ty took Place 90 
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WI.B 2a. 

th 1'.1 I ,.2 I :Oi:tt. ll'emp. Loweat :f1uah tille !!!il. 
Pluah Previou Tl-!2 when t...,. atter (+~ CNarcaet • o 
~ t.-p. ~~ if ccm- Wore(-

c. oc. oeued. 'tilNOU8. nnri .. in Clear •C 
Jd.u • 

.Ur !el!p!raturea. 

3UD8'55 9·4 6.7 + 2.7 7.8 - +68 , 
Jul7 .. - - - - - - -Auc .. .. 10. 3 6.0 + 4.3 u .; +lJO C - troat. 
S.pt. " 15.5 13.0 + 2.5 14.5 - + 70 0 
Oct.(l) .:1 .6 11.0 + o.6 -11.1 

+ '' 
Partl7 o. -

Oct. (3) 1~.6 11 •• + 2.0 9-4 - +90 0 
ROY. " .. .. - - - - -
Dee. " 16.0 11.0 + 4.0 - 10.0 +50 c 
Ja. •56 19.0 19.0 o.o - 19.0 + 2 0 
hb. '56 16.1 16.1 o.o - 16.1 -60 0 

uar.(1~ 16.7 15.0 + 1.7 - 14.4 +90 0 
Mar. (2 15.8 14. 4 ... 1.4 - ,,.., + 28 c 
April " 8.2 4·7 + '·5 7-4 - +80 c .., at 13.3 8.5 + 4.8 10.2 - +165 0 

.. --- --. - ..... -.. - .. - ..., 
_____ ...... ._._. ___ 

.., ......... -
_ ... ______ 

SOU n.rtace ~rat111'e. 

June'55 - .. - ... - +68 1 

lul7" - - - - ... - -
.Aug. .. - - - - - +130 C - frost. 
Sept." 16.5 12.0 + 4.5 15.0 - + 70 0 

Oct.~1~ 10. 9 10.0 + 0. 9 11.5 -
+ '' 

Part17 o. 
Oet. ' 16.0 12. 5 + 3.5 10.2 - +90 0 
BoY. " - - ... - - - -
Dec. ., 15.5 8.5 + 7.0 - 9.3 +50 c 
..Jan. " - - - - 17. 0 + 2 0 
Peb. " 16.0 16.5 - 0.5 - 16.0 -6o 0 

Jlar.~l~ 18.0 15.5 + 2. 5 - 12.; +90 0 
r . 2 13.0 12.3 + 0.7 - 12.3 + 28 c 

April" 9·' .. , + 5.0 e.; - +80 c 
~ • 15.5 12.3 + ;.2 7.8 - +165 0 
...... -.. - - ... ...... - .. -- ... ~ 

____ .. ______ .. ,. .... -------
llJ!!tUt bue!dllz:• 

Bi&be.t 
ll.B. 

JuDe'55 70. 0 85·0 -15.0 86.0 - +68 ? 
Jul.," - - - - - - -
.lllg. " 69.0 as.o -16.0 69.0 - +130 t - fl'O&t. 
Sept." 76.5 71.5 + 4·5 65.0 - + 70 0 

oct.~1~ 81.0 78. 0 - ,.o 60. 0 - + '' 
Partl7 O. 

Oct. ' 60.6 69,0 - 8.6 83.0 - +90 · o 
!loY. • - - - - - - -
Dec. " 70.0 84.0 -14.0 - 96.0 +50 c 
J&D. '5E 85.0 70.0 +15.0 - 85.0 + 2 0 
.i'eb. ", 89.0 86,o + ,.o - 89.0 - 60 0 
Jfar.(~< 91.0 93.0 - 2. 0 - - +90 0 
Mlr.(2J 81.0 85.0 - 4.0 - 93.0 + 28 c 
.i.prU" 90. 0 80.5 + 9.5 86.0 - +80 c 
~ " 71.0 100.0 ·29.0 64.0 - +165 0 



m1nutoa atto~ aun~lse. This auggeats that ~he ants (vh1ch are 

blsak 1n colour) were dapendent on direct sunlight to increase 

their bo~y temperature. rho posa1b1l1ty of opt1egl st1mulat1on 

by aunllgnt triggering off sotlvlty remalne. Hb~ever, on over­

osst mornlnga et sunr1te there waa ouffleient light ro~ the 

observst1ona to be mado without the a1d of e torch. 

In ~eptember, higher alr t~~peratur a and almost 1dent1oal 

eo11 to #ratur s to those reoordod 1n the thtrd October count 

WAre reg1Btared 3t the time of tluah when th ak,J waa compl etely 

ov~ro st. There 1s only e dlffernneo or 2C minutes 1n flu•b 

delay ~t~n the two obsorvst1ona in d1tforent months. The 

d~layed flush o~ ~ver an hour in Septomber moy slso be 

contrasted wlth the short delay 1n the f1rat C: tttober count when 

the sky was only l)artly clouded. 

In the months of Juno ar~ ~ug~et, although the skies were 

clear, th~ flush vas dolayed for one and t~o hours, reapeot1vely, 

but 1n both oeaes th~ flush took p1ace when th~ alr teaperatu~ea 

bed reseh d th t mperaturB threshold. The same app11ea to the 

A~rtl oba~~at1ons, when low t mperaturea p~evalled. 

Th~ ants fora~ cont1nuoualy tn December, January, 

F~bruery a~ Maroh. In December, the flush was delaye~ for 

almost en hour, lersAlY on account of the low temperatures, 

s1nce the sk1qa were clesr at aunr1se. The observation• 1n 

J nuary and r~bruGry were aloo made on cloudy, oTercaat morn1n!l 1 

but in both oases the temperatures were high. The fluahea took 

plsoe at, and an hour before. sunrise, which suggests that the 

ants wra stimulated by ln.cr&ased light intenalty at dalftl, 

especially 1n February Wh n ther• waa 11ttle. 1f ~ny, increase 

1n so1l and e1r temperatures. 

In Moreh, low temperatures and overosat sk1ee a layed the 

flush for almost half an hour. S1~11a~ soil tempe~atures and 

oond1t1ons prevailed at sunrise 1n ~ay, but the a1~ temneratu~•• 

were lower. In May, foraging was delayad for over two hours 

1n eont~ st to the half-hour 1n March. Th1a a6d1t1onal delay 

1n t1111e a;y be attributable partly to the lower a 1r temperatures 
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1n *"' ana partlJ to the absence of' 'drive'' since few larTae 

were present then ( aM Table 27) • 

The data 1n Table 28 aussoat that the presence of danae 

cloud on cold mornlnga, eapectally 1n winter, autumn and aprlng, 

at aunr11e delaya the t1me tn relation to aunrlae at whtcb there 

1a a marked tncreaae ln ant actlvl.ty. · nrum1110nd ana van Deventer 

(1954) abow that When there ls average cloud (5. 4 tentha), 19~ 

ot the aolar energy 11 absorbed by cloud, and 29% 11 scattered 

outvarc:la by water vapour IDOleculea. Thus a loaa or about 48~ 

or aolar ene~gy golng directly to the earth' s •~face 1a 

incurred, ana even .ore 1a lost when it 1a completely overcast. 

The tlltering etrect or the clouda on aunllght aa 1t 

artecta the ants la dlffioult to explain aat1atactor1ly. It ia 

improbable that the ants ere reapont'l1ng to opt1ctl at1wlat1on, 

except for the two instances 1n summer when the ao11 and air 

temperatures were well 1n exceaa or the threshold . fsunbathlns' 

wae frequently obaened on cold morn1nga, When the ants ahowe4 

no deaire or d:rlve to forage, nd appGared to walt unt11 a 

temperature threshold had been reached. !hla threshold may be 

their own bOdy tempe~ature •• it la directly affected by the aun, 

or may ~eault fro• the creation of aultable environmental 

conattiono ln the 'film' . 

It 1a d1ft1cult to •••••• the efteets of ai~ humidity on 

the ants. It il to bO expected that hlgb huw1d1t1ea wlll 

prevail 1n the mornings. but no oorrelatlon wlth the delay tlmea 

la obVious 1n Table 28. 

(11) Per1od1c honeydew excretion. 

It ataftds to reason that 1! the aetlvlty or A· •te1ngroever1 

1a controlled by environmental tactore, the sort Brown Scale ma1 

be equally attected, and honeyaev excretion would be a function 

or teml)erature. If thle were the case, the foraging behaviour 

of ant• could not only be oorrAla~ed wlth environmental tactora, 

but alao with the presence or absence or honeydew. Thua at 

oerta tn tlmea and ut¥ler cel'ta 1n conc11tione the ant• would be 

at1mulated or deterred from foraging by the ava1lab1l1ty or 

honeydew. 
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'l' BLE 29. Comparison of _.gte~roeveri foraging activity in veld and orchard: 24th October , 1955, 12.00 noon - 12.00 midnight. 

-·· -
Time Comment s .~ky Solar Air oil veld 

Rs.d1a- temp. temperature ~ .H . veld veld colony control .ld1 lib. 
tion oc. oc. colony colony carbo- tree tNt!:' oc. e·posed co:otrol protein hydrnt 

--·--- l f)t' o•• out i n out in out in uo down uo iQ!!L 14• -
~idday Fairly overcast . 'Jind from . 6/10 4'7.5 h).O 20 . \ 30 . 5 41 . 0 7 9 5 2 14 15 - - - -Fairl y strong. B3. 

1. p. m. ~ow dr ops ot rain. fJind I B4. 7/lv 41 . 0 19. 3 20 . 1 29. 5 45.0 9 8 3 6 21 10 - - - -• 

2 p . m. ' ,. B4. f7/1C 48 . 2 \8.1 20. ~ 47. 0 4'1 .o 9 7 5 3 8 - - - -
3 p. m. Few drops of' rain . ., tt B4 v/1 :J3 . 3 18.1 oo. ,) l6 . 5 32. J 3 6 6 J 9 11 - - - -
4 p . n:.. ! It •• B4 4/lC 46.6 18 .. 1 20 . 5 ~6.5 86. c 5 2 8 10 5 6 .... - - -
5 p. m. B4 29.7 L:>. 3 21 . ;1 .~1 . u 65. 0 ) 0 meat l ,1 102 48 UG 88 

removed 
6 p. m. Sunset 6.22 p. m, B3 16. 7 1J.3 21 . 1:" l8.C 44. C' 0 0 by 

lJ l 52 ,>8 11 b8 fowls . 

7. 3Q p.m. ind dying down. B~ - 1~. 21 . 4 16. t. 69. ,. .) 0 0 0 7 LC 54 2.,) 

8 . 3li p. m. ,, lt 1t D3 11.-l 21 . ~'I 13 . 8 71 . ~... ) 0 0 (., 6 11 2~ 24 -
9 p. m. II II tl - -

B2 - - - - - - - - - - -
10 p . m. Breeze just fluttering 82 - 9 .. 4 ro . a l2. 0 72 . ... 0 ) 0 0 l l 19 20 16 

leaves . 

ll p . m. - 11. 1 ~~1 . ' I 12. 8 72. (1 l) 0 J 0 6 6 17 13 

idnight - 11.1 20 . 5 12. c 72. 0 ) 0 0 0 a " 15 2 

.. 



en 24. X. 55, the ettect ot the presnnce of honeydew on the 

an~s waa 1nveat1s&te4. 1h1a lnvolved a coapar1aon of the 

sct1v1ty up two orchard treea, one or which had conatant or 

'~ ill.' aource or sugar solution, om ante' neat a 1n th v ld 

wh1oh nor ~17 did not teed on honeydew. Three veld colonies 

were ua 6t a control colony wlth no extra food, a colony with 

8 piece Of me t, and 8 COlOny With an 1 !9, m• • SO'Ul'C O"r 

aolut1on near t hena . Acttvtty 1n the veld colonlea wa• 

measured by ~lacing a tronapa~ent plastic lid with a small hol e 

over the entrance to each oolony, and the numbera or ants going 

1n and out 1n two ~1nutea a~ hourly intervals were counted . 

A 2.4-baur cond 1t1on1ng period wae allow-.a to the ant a lfur1ng 

Which th • ad 11b. • food aourcea were preaent, be:rore the --
obaervatlone were made, both tn thAse and aubaequent experiments. 

1'he rood soul"ce waa present d to the anta by employing the 

aaue technique •• poultry tarwera, b1 1nvert1ng a bottlo of 

water 1n a d1ah whe~e a constant watel4-leve1 11 1Dil1nt.a1ned. In 

this case. 2- lb. fruit canning Jars oonta1n1ng sugar solution 

were 1nverted into petrl-rllshea and t1 d into th '5 ~· •· 
trees. It was found that a Jar or auga~ solution laatad for 

3 ~ay1 , although plll1ng ana. wastage occ~rrea . 'lhe spilling 

resulte~ trom wtnd shaking the treea, and heetlng ot the air and 

sugar solution Y1thln the jar. The aus-r solution ran down the 

branohes snd presented the ante with a 'large drinking aurf'aoe, 

ana there was no queatlon or ther belng a 11m1tea number ot 

ants being able to teea . 

Table 29 shows there was little dltference ln the t1me when 

~oraglng atopped between the control v ld colonies and the neat 

with auga~ aolut1on ava1lsble. The aal!l8 applies to the two 

treea 1n the orchard , eepec1ally a1nce the ants or control tree 

Which waa a1tuated ne•r them ~g1n _or the orchard wore more 

aubjeot to the &ffecta or th w1nd ~han the ' ad llb. ' tree. --
This accounts ror the decreas 1n the numbor ot ant a ascend 1ng 

tho control tree. Thero 1& a slgnlf !cant d 1:t'ference between 

the t1mea when the veld and orchard ants ceaaed roraglng. Th1s 
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onthly obsorv t1on. eho ing the effect of n' d 1 b. ' food source on ant activity from 6.30 a . 
on the 23rd Octob r, 1965. 

--1~~--w ____ C_o_mm_e_n_t _________ _,---;lcy---S-olar -~~ o1l te~ature- --~~-----------------~--------------------~----------¥ 

in raa. se~p. 
tenths °C. C. ,~xnosed umhrnllll 

12" 0" 12.. 0"' 

1------r----------------.-jf----+-----1-- ··~-<--1------ -·-t----+---~+----1---....----r- ----~---..._ _ _._ __ .,.__ _ _,_ __ ... 
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auggeata that orchard ants re atlmu~ated ·~ attracted by 

honeydew. Th1a result eonr1rma a general obs•rv tion that veld 

colonies tena to end their foraging aot1v1tiea at n18ht much 

sooner than orchard coloniea. 

On the prev1oue day, 23 . X. l955, a similar e~r1ment waa 

carried out on tour orchard tre8s, two ot which were used aa 

control a, and t.he re m&J 1n1ng two oonta 1ned an '~ llJ2' • rood 

aource or sugar aolutlon. Tabl t 30 ehowa there 1a no 

a1gn1t1oant d1tterence 1n the to~ag1ng intensity or the ante on 

the follr treea. 

This experiment was repeated on the 25. X. l955, but only two 

trees ware uaea, one a a a oontttol and the other with the • •4 lib. --
food source. Once again the anta torag1ng from the two t"ea 

d 1apla,-e~ typtc.ol c11Ul'Ml activity patterna, and the anta 

v1a1t1ng the '!! 11b. ' rood source did not oont1nue to forage 

with the aame intensity at nlgnt aa they had during tho 4ay11ght 

houra (Table 21) . 

Another exptr1ment ua1ng thG same technique waa unaertaken 

on ~9. IV. l956 tn the aame o~chard , with the ••~ tour trees. 

Th1a orchard had been rum1gated just betore the counta were made; 

tn add1t1on~ the augar solution was replaced w1th a etrong honey 

solution. In th1a 1n1tenoe, bealdoa being hungry, the ants had 

been provided with a more attractive food source, wh1ch should 

have tnaucoo them to f"ot'age tor as long as po,a 1ble. 

From Table 'l~ it may be seen that more ants v1aite~ the 

two trees with the honey aolut1on. ~ut their foraging rate tell 

to almost the ••~ as that on the two control trees at 10 and 

11 p. m. The ants v1a1t1nR the second tree w1th the '5 !.!l?• • 
rood ahowed a tendency to peralst 1n roraglng. but this was due 

to the relatively greater number of ants v1s1t1ng this tree. 

The number of anti which p.ra1at d 1n v1s1t1ng the se-cond • M 1.!: 
tree et 9 and lC p. m. were ao small in relation to ~he ntimber at 

peak aetivity at 1 p.m. that no s1gn1f1oance may be attached to 

them. 

The results of thls aeries ot '!2 ~· · exper1menta auggeat 
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that per1~1o1ty 1n the secretion ot honeydew by th scale 

1naecte does not 1n!lueno the foraging behaviour or the anta. 

A1r and ao1l temperature• appear to exero1se a sr••ter control 

over f'orag1ne; aot1T1'\7 of ! • ste1ngroever1. Hone~ew ~oes, 

however, induce the orchard ants to fora!$ for longer periods 

than vel4 nta, when temperatures above l0°C. prevail. 

{ 111} Llftht. 

It will have been noted that tn the last ·~ liE• ' 

eXJ)eriment (May, 1956) a light aource was provldell around the 

t1rat • 5 llb.' tree (Table 31) and two experiments had been 

oa-rrlell out concurren~ly. 

Xhe light came from two ~>o-candle~ower paraff'tn preaaure 

lampe suapended sbout l meter above 'the ground by poles between 

the tree ana the terrace wall in which neste or ! · •te1ngroever1 

were a1tuatea. fhe distance between the terrace vall and the 

tree wac aoout 2 meters. Thua the ante, a1tbouah both the neata 

and the tree• receive~ light, wet-e not affected by the heat from 

~he lamp•, aa it would t ena to rlae upwards. 

the lampa were pleced 1n postt1on at 4 p.m. end ma1nta1nea 

at maximum illumination until midnight , when obaervationa were 

brought to ~n end . 

The OblerTetlons show {Table 31) that the presence or light 

old not alter the foraging rhythm of ~ . ste1nsroever1. Hodgson 

(1955) also found that leaf-cutt1ns ants could not be Mtlmulated 

to f'orage by g1v1ng them an art1f'1c1al light eource at night; 

however, they did reupom to the llght •timulation 1n the early 

morning. 

lt appears thet even when two st.1wlanta (11gh't Gnd honey 

solution) are given to A.atelngr:oeverl ants there i& no 

obae~able lteratlon ln their nor~l foraging behaviour. ?rom 

this we may conclude that it i• the falling t ewperature Which 

controla the1r act1v1t1ea to e l•rse extent. 

(lv) ~. 

Ver1 trong winda ln July, 1955, almost co~l t ly atopped 

ant act1v1ty ana there waa nor cognisable 'tlush', although the 
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temperature was well 1n exoeas or the threshold . In polnt ot 

fact the rate of to~ag1ng d~opped. as the wind tncreased in 

foree (fable 32) . 

Apart from thla extre example, it 1a dtrfioult to S&8ea8 

to What extent l8ae strong vtnds •rtected ant foraging. Thta 

depende on w1n4 direction •m the amount or sheltel' the 'eount' 

In the early morning ot the 

winter count (Au3uat. 1955; Table 19, F1g. 14), the ant 

act1v1ty waa re~arded by fairly st~ong winds. 

baT& be-en Si V&n above. 

Other examples 

Guat7 w1nda clearly. show tho effect ot vind on the ante. 

During eaeh guat of wind the ants ce•se movlns and cling to the 

tree trunk. 0nce the guet hae passed they continue wal king. 

At a wind force or 'B.3 ' this behaviour may be seen. D pending 

on the tyPG ami force of the wind a the rate or ant fol'agtn~ 1a 

retluct'td to e lea r or ~ at r 13egree. 

The phyalcal act!on of w1nd ott ants~ as 1t affects their 

forag1ns aot1v1t7, cannot be correlated vlth other ol1mat1c data . 

!his 1a because there 1s not the a oe close relat.tonah1p e~lattne 

'Mt.ween w1nd to:roe ana other e11mat1o data, as there 1a b8twe~n 

l1iht in~ no1ty. te~rature and relative humidity under natural 

eondtt1ons. ThDre ts no regule.r aa1ly eyele or w1nda, ana they 

may blow t any tilM or tbe day t'r!o any d1rAct1on and at any 

velocity. The ceuoe of the wlnd may be eo me metel"ot lgt.cal 

c!lletu:robance many m1les away. 

,. 
/ 
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Count made on 3l.VII.l955, showing the etfect on act1v1ty or 
trong w1nf!. 

Time ~ 
!· !· 

Comments W1nc1 A1r ate 1n~o•ver1 meS,!cemala 
'"orce temp R.H. 

oc. up down up clown 

8 a.m. Gusty vlnda B3 17. 0 46.0 10 15 40 40 

9 a.m. B4 18.5 32.0 10 0 35 70 

10 s ••• B5 19.5 38.0 5 1.0 3 23 

11 a.m. 1nda became B6 22.0 31.0 - - - -
very etront' ; 
cal'rying a 
lot of sand. 
A~tts not. re-
aetinf 
norma ly -
more e11ng-
lns than 
ol11Db1ng. 

stopped 
counting 
t 11 a .m. 
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III. SUMMARY AND COMPARISON J!TP A. OUSTCDIENS A~~ P. nEGACEPHALA . 

There ore two main ~oraglng patterns displayed b,y 

A· •te1ngroever~ at Fort Brown, called 'continuous• and ·~1s­

cont1nuoua' . During the summer the diurnal activity rhyth• 1s 

not ~a~k&d and the ants forage throughout tho night, albeit at a 

reeuced 1nten~1ty. During the othe~ th~ee season 

A. ate1ngroever1 ~orag8s dlsconttnuously, end peaks o~ oct1v1ty 

are reglstored dur1ng the eerly efterno~n. 

~hn ~aults of the~ llb.t~edlng experiments, together 

with thB 1ndicat1ona that ~.hesper1du cont1nuea to 8Xerete 

honeydeW at lOY ~e paretures, sussest that the torag1ng act1v1ty 

of A. stetnseoever1 1a not controlled b1 the ava1lab111ty of 

bonnydew. The preePnce or honeydew does, howov~r. stimulate 

orchard ants to ro~$~ ror lo~r ~~lods than nnta ln the veld . 

Thls aspect ls not ooneldered by Vowles (1955) whan be d1scuasea 

the raotora wh1eh lnfluence ant foraging act1v1tr. Further 

evidence was provided by the count ade in May, 1956, a~ter 

tum1sat1on. It showed a considerable reduction had taken pl ace 

!n the oct1v1t7 or the onta attending trees without scale ln­

re~tatlona and ad . l1b. food . Those tre~s wlth ad.lib. rood 

were v1a1ted by elmost twloe •• many ants (Tabl e 31) . 

A llebt source or a th~usand candle power ln conJunction 

w1th ad . llb. tood dld not 1nfluftnoe the foraging behaviour ot 

A . atelngroeve~l 1n the early evening and at n1ght . 

There 1s eY1dence to sugg,et th t overcast aktea 1n the 

early mornlng 1n wlnter d lay the ' flush' or activity. fh1a, 

1t 1s believed, 1s due to the filtering effect or olouda which 

reduces aolsr radiation (Druumond ana van Deventer. 1955). It 

retaraa the warming up of the ants (Guun, 1942) a~ t he creation 

or the ao1l aurrace 'film'. During summer th1s retardation ia 

not ev1dentt largely because of the higher temperaturea 

~~evs111ng at nlght, tosether with the poesible troPbellactlc 

lt1mulat1on o~ worker ants by the larvae. ~~e data from 

tab1e 27 augseat that jtropba1lact1c et1mu1at1on occur s 1n aummar 
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when moat l•rvae are ~res~nt. The l•rvae, according to 

Schnelrla'a h:1P¢thes1a (194 '1-), csuae the worker• to altor their 

rorag1ng behaviour Whereb,y they ~orage lntenaely th~ougnout the 

ent1~e day. Even wh n tempe:f.atures are experienced 1n summer 

below those at whtch th ants ol$&e fo~•~lns 1n winter, they 

continue W07k1ng. 

Steyn's (l954a) data show that ! •ouatodlena' to~ag1ng 1a 

neTer brouS}lt to a complete halt at n18ht 1n any season. The 

same 1natteaaea ana decre•ae• bt 1"or•g1ng 1n\sns1ty at 41ft"erent 

seasons &xhlblted by A,. atelne#oever1 were also untreated. 

However. the loweat a1r temperatut-e recorded b1 Steyn at Letaba 
0 ln winter was 11.1 o •• wblle temperatures approaching freezing 

potnt were reglater d at Fort Brown. !h1a dlffereno$ in 

tomt»l"&ture- may ex,.laln why ,!. cuatodtena did not display a d1s­

cont1nuoua tot-aging pattern et, Letaba. 

It 1o sugeeated that ! •cuatodiens workers must be 

slmllarly effected b.1 larval at1mulat1on ln s~m.er. although the 

two fora61DS patterns - oontlnuoua nd d1sconttnuoua - are no~ 

so cloarly seen from Steyn'a obaervattona. 

Broekhuysen ( 1.948) report• that l · mepcephala ls a 

nocturnal forager under domestic ana labOratory conC!1t1ons. 

Oa:rneg1e (1954) observ8d that 1n cltrua orcharas P.megaeephal! 

has a d lut-nal foraging rb;ytha *1th e peak activity at sunaet 

during ·aummer. In wln\er the foraging intensity ts lower and 

no marked rhyth• was establlehed.as a se.tt1ea ?t Gm&ll peaks of 

activity occurred during the day and night. 

In the oourse ot my obsenattona on th~ roraglng or 

!• •telggroeve~l, tha actlvlty of £ . me8!eephal! was alao ~ecorded 

es a compar1aon. In the t1~st oneervatlon, on 4th June, 1955. 

the .f. mogaoephala colony wae r a1r ly stro·ns ana foraged a t.~ee 

wlth e heavy 1ntestat1on of Soft Brown Scale. Table 33 

1tx'i 1catee that !:• megaoephal.a has a a 1urnal :rorae;1ng rhythm 1n 

winter , l:::l'ut eont1ntied to forage when !_. ate1nsroever1 was no 
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lonsa~ active. In the aubaequent obaervationa on another 

Phe1dole colony, the ants had little or no honeydew available 

to them, which ~eaulted in 1 more &r~atic fo~eg1ng bohaTtour. 

However, it la notlcoabl (Tabl~s 33 and 34) that ~ S!~epbala 

has a e 1 t1net d tu~nel fol'agtng rhythm 1n winter, while in 

summer mure ants are act1ve. but the foraging rate roma1na more 

or leaa constant throughout the day ~n~ night {~ablos 23, 35 

and 36) . 

The 1ml)Ortant point 11 that !!· gaoephala 1a able to forage 

at lower te peraturea than ! • ate1ngroever1. Th1e would appear 

to offer an adYentag• to f.megacephala; however, 1n the 

prev1oua section 1t wss ahown that thl ah111ty to :rorage at 

lower temperatures dld not aftect th~ t•rr1torlal rolattonah1pa 

or the two apectes, and f . megeoepbala was not aeen attacking 

at ntgnt. The reason for ! •mesacephala 

not aoh1ov1ng sreate~ aucce•• at Fort ~rown le n1gmat1cal. 



,!ABLE l'· 
Counts or anta aaoend lng one -t.res aYel' a period or tlve mlnutsa 
at hourly 1ntervala from 9 a.m. , 4.~I.55 to 9 a. s . , 5.VI.55. 

- - · 
T lme Com nta Air % A. . P. 

tem'D. n.tt , ate1nnoever1 . mogaoephal a 0 ~ o. 

9 ••m• 17.6 73.5 1.27 32 

10 a . m. 15.6 48.0 133 -
ll a.m. 20.6 39.0 234 1.88 

Uddey 20 , 8 37.5 312 124 

l p,m. 21.7 37.0 .411. 132 

2 -p. m. 21.9 36.5 368 l35 

3 !'J, m, 22.8 35.( 406 123 

4 p. m. 21,7 37.0 AA1 91 

5 p. m. 0 Unset 4.54 p,,m. 1.6.9 57.0 379 14 

6 p.,m. 16.7 45.f'· '221 148 

7 p, m, ll.l 81. 0 55 148 

8 p.m. 10.6 68 . r 43 92 

9 n. m. 11.7 69. 0 24 89 

10 p.m. 11.1 69.0 11 93 

11 p,m. 9.2 79.0 9 97 

JUdn1ght 8.9 79.C 4 60 

l • • ' 7.8 86.0 l 39 

2 • • • • 7. 8 86.o c 37 

3 e. m. 8.3 19.0 0 20 

4 a. m. 6.4 88.0 0 23 

5 a . m. 6.5 85.0 0 18 

6 a . m. 4.7 92,0 0 7 

1 a.m. Sunrise 7. ~2 a . m. 5.3 se.o 0 29 

6 • • 6.7 85,0 4 210 

8. 30 s . m. 9.4 70,0 288 -
9 a. a. 10,6 68.0 226 21.2 
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T1. 

-
6 .m. 

7 • • 

a • m. ( 

g • • ~ 
10 • • t 

I 

11 .m. ~ 
12 mid .. , 

l 
( 

p.m. 

2 
{ 

p. • 

3 ~ p, • ! 

p.m. 

5 p.m. 

6 p.m. 

7 p.m. 

8 p.m. 

9 p.m. 

10 p.m. 

11 p.m. 

1dn1g1t. 

143co 
a co mpar 1.son of 

Monthly ob rv t1oJJ, j· i ct1v1ty of' 
on 26th ptemb "• 1955, fro 6 • ~. til 1dnight. 

Comment ·ky Soil temp r tur 
oc. in 

t nthe 

1rly c old, due to prevlou d y' 
rain. Hoavy m1 t nd cloud. Sunr1 e 
obsctared. 6.50 a.m. eun h1nins 
through cloudo. 

! 

overo t, Bh1 lng clo' d , 

Slight, SU!lty winds. 

6 p.m. ounset. 

Day or unetoble conditions -
pas lni clouda: v r1at1ona in light 
1nt ns1ty. GuErty w 1nll : vnr1ation in 
·temp ratu.re. Pt'\eido~!t ve t•;v •·cns1 ti v 
t o ch ngee in both a ove. 

10 

9 

7 

7 

7 

6 

-

.ci.XEOC...Qd.._ t'.l'ab.re lla 
J. an 0" l..:. I 

-
19. l. 17.5 11 .... 

19.0 12.) 17.0 12. 

18,6 16.5 17.0 14,5 

18.6 19.0 l'l .o 15.5 

1a.o 36.5 17.0 17.0 

• .o 2'7,0 16.5 l7.6 

lJ.O 7.0 1 ;J , 5 17.6 

18.0 26. 6." ll). O 

18.5 9. . 6. J 1 3. 5 

19.0 27.0 1<>.6 eo.o 
19.0 "a. 6.6 18.0 

19.5 2~. 16 •. , '· 2 

20.0 1e. 17.0 16.5 

• l6. 16.5 16.0 

) . 6. 16,6 10.5 

J . 15 ... to. } l >. 6 

19.6 15 l6.u lo.o 

19.5 1 • J ~6.6 15."' 

19 •. - l5.o 15.5 15. 

1tb th t 1n n or h rC 

-

11' tr e ld colony £.• .a • t mp. -· oo. ~J' .:;VQ~V_CtJ.-1 utp1nsroever1 mes:toc oohale 
.l do n out in up 

-
71.6 l • 0 7 l 7 

.... 5 15.( .J a 10 G 8 

76,6 16. 22 ... 7 10 

84.0 16. 32 49 m 8 21 

61.5 17.1 7 63 46 Sl 13 

67.0 18.6 46 77 22 21 )7 

55.5 19.0 72 84 ""1,4 8 12 

54. 19. 76 68 ~~ 2b 12 

9.( • 70 112 16 us 23 

51.( 19.( a llS 1 11 31 

49.<' 19. , 9 210 9 8 32 

52. 18. 1 )9 n86 19 '"~a 33 

56.c 16.2 ~ 14-9 1 5 14 

67 ,( 15.0 l< 18 0 2 7 

65. 15.(' L 22 0 0 8 

.< 14.9 1( 24 0 0 9 

64.< l4.t. ') 10 0 0 6 

(). .< 14.t 6 - - 7 

:~.o 14. 2 - - 4 

Not§l 6 n.m. - 5 p.m. tho count on tn 
.steingroevqr& tree aa 1naccur te 

due to a orne ante oace11d 1n,g the tree 
by 01•o e1ng the gre e b rrier. 

do n 

1a 

10 

17 

a 
11 

20 

12 

8 

15 

17 

~9 

lS 

10 

7 

l 

6 

6 

4 

7 

. 

. 

I I 



l 

T1 

7 •• • 

8 

9 

idd 

• • 
• • 

• • 

• • 
• 

1 p •• 

2 P• ·• 

• • 
. r • 

6 • 
6 p . • 

l 

onthly b rv t1on fro • • on 7th Dece b ~ ntil 5 

Co nt 

ny block r.nte roosting and eun-b thin· 
in trees - muat h ve p nt nir,:bt there • 

V r y Hot- ants driven into n.st 
r~ expose~. but ctive b ne th 

t.re • 

" ,. 

in~ rr ahen1n ' from • 

• • • nd ett1ng tro er. 

nt b ·aning r ctiv in f1 ld . 

Sun ob cured by cloud • 

2. 

1 11.0 

' .2 1 • 

l 6. 

7 . 0 

67. 2 

59. I • 

t.a , 
• • 

• 
.o 

• 
... g . 

' .2 a. 

• 

• • on 6th D cernb r , l9uG. 

-----------.---- ----·-- --

8.5 19. 0 

22.0 1 • 

19. 

59. 

7.0 

55.8 g • 

56.,0 21.0 

22. 0 

• 

G.O na. 
~ .o 

16.0 

16. 

lG.C 

l • 

16.0 

16. 

16.0 

16.0 

16.5 

16. 

16. 

16. 

" 
13.0 

14. 

16. 

l G. o 

19. 

18.( 

• • 

84. 0 

.o 

63 . 

• 
s • .s 

42.0 

rn .o 
a.o 

M . O 

9 

148 

211 

189 

3 12 

204 

171 

188 

244 

22'7 

11 

1 

62 

~2' 

13 

1 

31 

7 p. • 

a p.r. • 

n t 5. p. • 7.5 . 19. 23.0 

17. 

17. 17.0 

16.5 

• 

229 

1'76 

l 6 

1 0 

19: 

lst 

19 

16 

l .P. 

9 p. • 

10 p •• 

11 p . ,. 

1 

e 

3 

• • 

• • 

• • 
4 a • .• 

5 • • 

De toll. 

Getting 11sht, 4.30 . m. 

Sunt-1 o 5.07 

·--------~------·------------------------------

l7.0 19.0 

' 2 . 6 2.8 

0 . 2 o.a 22.0 

t .o S.3 

-
17.0 

17.0 

16.8 

-
16.1 

16 .1 

16.0 

15.1 

1 • 

01: . 0 

78.0 

77.0 

85. 0 

-
93. I 

9o.o 

27 

3 

3 1 

40 

6b 

-
2 

-
52 

66 

55 

'"' 
36 

45 

60 

.)1 

70 

7 

56 

45 

46 

6 

-
45 

45 

56 

5 

I 

T 

3 

6 

3G 

56 

9 

47 

52 

63 

5 

6 

-
29 

7 

-
8 

4 1 



145. 

TABLE 36. 

Monthly .obse~vatlona fro 6 s.~. on 28th unt11 6 a.m. on 29th 
January, 1956. 

~ A. P. Tl Comments Sky Solar All' ao11 t mpT f :J 

Rad1- t p R."H. °C. steln. · l!!i~~ atlon oo. ex'DO a4KI. Ut) down uli down 
oa. (j ... 12 .. 

6 •• • Sunrl • 10/lO 19.4 19.1 90.0 20,3 22, 0 192 181 
obaeured 
b7 olou~ 
am 1111at. 
Falnt 
Or1azle. 

7. a.m. 6.~ a . m. 9/1() 22,1 19.3 go.c) 21.6 22.4 179 213 
11 t, 
61" zzl.e. 

8 a,m. Drizzle 
•toppe., . 

8/10 25.5 20,2 9J.o 24.7 23,0 245 256 

9 8 ,111. Oetting 0/10 46.1 22.5 74.0 31.3 2J,n 259 236 
hotter • 

10 a.m. .. " 62.2 25.8 63,C 51.3 23.0 255 260 

1.1. a, m. 111 ~t E . 63.2 27.5 60.0 59.6 23. 5 266 280 
m-eese Bl!. 

M1dc1ay Calm. 63.9 29.3 52.0 65.5 23.8 280 276 

1 p.m. E,Brs ze 65.0 31. 0 49. 5 61.8 24,8 327 289 
~1rx1ns_ 

atrensth 
B2. 

2 l'· 'lll· E. breeze 
ateat'ly; 

62.2 31.3 Sl.O 63.8 25.5 258 289 

l1ght. B3. 
:5 .,.m. 62,2 32.0 so.o 60.0 25.5 266 298 
4 p.m. 46.1 :51. 4 52.5 ~,-5 25.8 319 257 
5 p, m. - - - - - - -
6 p. m. 45.0 29.5 60.0 40.0 26.5 335 304 
7 p. m. Slight. E. 32.7 28.3 6J.o 30.5 26.5 234 265 

breeze 
7 .D8aun-l2 aet. B • 

S 'P• m. - 27.0 62.0 27.0 26,0 144 182 
9 p.m. - - - - - - -

10 p.m. - 24.5 rr.o 25.0 26.0 105 170 
ll .., • •• - - - - - - -
ttl!n1gb t - I 2}.5 71.0 22.0 25.0 106 176 
1 a.m. - - - - - - -
2 a.m. - 22. 0 70 . 0 20.3 24.0 lOu 140 

' • m. - - - - - - -
4 a . m. - - - - - - -
5 a.m. ~ugsl•• - - - - - - -• a .-m. 
6 a .m. lf1'Pg{• oallm 19. 0 85.0 24.0 148 2\10 morn ng. - 17.0 

Note: Obaervationa made two aaya after 1rr1gat1on durlns 
drought.. 

35 31 

30 24 

J7 32 

18 28 

27 24 

2.4 l4 

27 43 
45 38 

18 :so 

63 31 
35 29 

- -
37 29 
41. 34 

39 36 
- -

40 35 
- -

43 56 
- -

29 30 

- -
- -
- -

16 21 



T BLE 37. 

Time 

6 a . m. 

7 a . m. 

8 a , m, 

10 a . m. 

11 a.m. 

.idday 

1 p , t"l. 

2 p. ,. 

3 p. m. 

4 p. m. 
6 p. m. 

6 p.m. 

7 p.m. 
8 p. m. 

9 p, m. 

1~ p.m. 
ll p. m. 
idnight 

1 a. m. 
2 a.m. 
3 a. m. 
4 a.m, 

5 a , m, 

6 a.m. 

146. 

onthly observation from 6 a.m. on 27th arch until 7 a.m. on 28th March, 1956. 

Comments 

Overcast, with very light rain­
does not i mpede ants. Calm, no 
wind. 

Sunriae obscured, ± 6,50 a . m. 

C1oudo breakine through - sun not 
through yot, 

Jti11 overcast . ind S. ~ . moving 
bifhest branches . Activity 
leisurely. B3, 

" tl II 

<Jt 111 overcast . ~ind dropped -
cnlm. Activity frenzied. 

B3. 

Jk:y 
in 

tenths 

9 

8 

8 

8 

8 

8 

~ctivity frenzied. Still over- 9 
cast. B2 

ind dropped - calm. Activity 9 
frenzied. B2 

ind fresheninc s.J •• -
highest branches noving. 

Slights.~ • • wind - highest 
branches moving , 

113 

B2 

10 

lO 

Fo commento. 10 

~lirh t wind - upper branches 10 
~ov~ngj activity 'sub-frenzied' B2 

Calm - rfint evening breeze. 
Sunset - 6.05 p. m. 

611rht breeze. P oon fairly 
bright. 

" " II 

3ky clearing. 

~ky clear - heavy dow - moon 
very brigh t . 

.81 

Bl 
Bl 

10 

10 

7 

7 

6 

1 

Solar 
rad . oc. 

Air 
tern 
oc . 

p. 

-

3 

0 

23 , 6 16. 7 

J2. 9 17. 

34.2 19. 0 

35. 0 19 . .. 

28.0 

28.0 

31 . 1 

25 . .. 

21 . 4 
18.9 

17,2 

18. 9 

20. 

19. t. 

19. 2 

18. lJ 

17. 9 

17. 0 

16. 9 

16. 7 

16.4 

15. 

15. 8 

15 . 

u;. 
15. 

1 5 .0 
16,( 

1 

b 

u 

b 

R.H. 
Soi l temperature 

oc . 
- exposed umbrella 

au 12'' 0'' l2ff 
- -

J3 , 0 14 , 5 17,5 lt~. 5 19.2 

91.0 15,5 17. 8 15 . 5 19,0 

cn.o 18.0 18 , 5 16. 0 19,0 

55.0 • 21.0 18.0 15.6 19. 0 

63.0 23,(• 18,6 16.t~ 19,0 

)2.0 24.0 18,8 16. 4 19, 0 

m.o 22.3 19. 0 16.0 19, 0 

.>4.0 22.3 19,.) 16,3 19,0 

..;5,0 23 , 0 19.o 16.1 19,1) 

61 . 0 21,0 19. 6 16, 0 19.0 

,.n.o 18.6 20,0 16,0 19, 0 
05.0 17, 5 20 , v 15.$ 19.0 

69. 0 16, 8 20,u 1J . 5 19, 0 

74.0 16.0 20 , 0 15, 5 19.{'1 

76. 0 16. 0 19,5 15.5 19.0 

78 , 0 15, 8 19.0 lt>, S. }8 . 8 

<n .o 15, 5 19.0 15, 5 18.8 
b:S.o 15,3 18.6 15, 5 18 . 5 
L6.0 15, u 18, 5 15, 5 18.5 
86.0 15, 0 18, ':> 15, 5 18.5 
86, 0 15 . 0 18. 0 lo.b 18 . ) 
o6.0 15.0 18.0 15, 5 18, 5 
89 . 0 13 . 3 18.0 15, 3 18, 5 

88.0 12.6 18.0 16. :} 18 . b 
c 5, 0 12. 3 18 . (, 15, 0 18 , 5 

-
A· f· 

atein£rOe!eri megace12hala 

up down up down 

191 233 15 K 

192 198 13 15 

218 238 25 20 

273 270 23 20 

286 278 16 13 

253 272 7 21 

310 296 11 12 

300 321 17 12 

279 297 15 14 

330 334 18 11 

312 291 16 12 
290 288 13 12 

274 329 14 11 

202 237 7 13 

188 221 6 11 

170 203 9 12 

181 205 10 8 

143 187 9 11 
120 159 7 12 

113 162 5 13 
117 155 6 11 
119 173 4 10 
117 158 6 5 

114 140 10 5 
130 212 9 7 
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( ) Int~o~uetlon. 

Apart from the teat that C .hesP!r1du~ axoret s hon~y~ew, 

there 11 no r~oo~ known to 

of honeydew ~7oduot!on by th1 

of observat1ono on the per1od1city 

1naect. An 1nveetlg&tion into 

th1a matter wes maee 1n rolat1on to the rhyth~1c foraging 

bnhavtoup of A·•twlngroever1. The problem is to Vh~t extent may 

the exeret ton or honeydew by the seal a tnnuenae the :foraging 

of the snta. Slnee the aet1v1ty of the ant$ 1a ~1mar1ly 

reetrtctod by a te~pe~atur thresho~d, the uo s1b111ty x1sta 

that the soal e ine~cts ·ar s1m1larly arfeoted nd ceaae excreting 

h~~yd~w at low temne~ turea~ 1n which oaae th oeaaatlon o~ 

nt tora~1ng may b<t aynchron1aGd w1th the abs nco or honeydew. 

Hffrt!.~ (19:37) found 111ere aetl sap uptekft and resp1rat1on 

took nlac 1n a~~id attendo~ by enta. 1 1nvesti~ttona were 

conftnea to the study of hon~ydew oxeretton hy Soft Brown oalea 

without a nt at1ruulat1on. with T1 w ilo ti.nd 1~ lf' ( ) there 1s 

a diurnal. o~ pr.r1od1e excretion ot hontydn, nd (b) t~ what 

extent 1t 1e controlled b1 temmerotur~ . 

3odenhe1mar (1951) ~JY.~rts thst .Q.Q!sperldu:n jecte hon .. ,.-

4 fltW fore i 'bly. My obaervat ions, made i.nllopendently and without 

the knowledg of' Bodenh~lmer'e f1nd1nga, confirm th18. 

Pesoon (1933) has xam1n&d the internal anatomy of some spocl es 

of Pseudoeoccinae, n~ auggeata that honeydew 1a squirted out 1n 

the tollow1ng way. The rectua ls sac- l ike, chitlnoua,and bound 

by both long1tud 1nal and tranaverae bum lea Of 11U8Cle. 'then 

the rectum is tull th muscles contract, eo~eaatng th* ~ctum, 

which oaue88 the ho~ydew ~o be ahot out. A s1m1lar ohan1sm 

possibly operate• 1n ~.beaper1dum. Smith (1937) found that 

Myzus peralelle P. {Aph1clM!,!) kicks away 1ta honeyaew wlth tt 

Doth of theae mechanisms ere obViousl y de81gne~ to 

prsvent accumulation ot hon8ydew, which could suffocate the 

insects or croate unhyg1en1o oond1t1~ns around th•m. (Yay, 1954) . 
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(b) _!!]hod aJX! 8Dp8l'OtU • 

S~!th (1937} found that paper treatod wlth bromocresol 

green turns from yellow to blue when bonoyd w rolls on 1t. 

ns1ng '\h1a t ohnlque e tho baals, th• tollowlns; en ratu1 waa 

constructed to l!'lflaaut- the :ratt~t or honeydew e~cret1on by sott 

Brown Sea~~ 1naects. 

(1) 1aatosl'am. 'l'ht6 cona1atod of l'Otlt1ng light alu 1n1um 

gramonhone r cord 6. 5 1nehea ( 5. 5 0111.) 1n d tameter attacb.od to 

th& hour-hand of a 12-hour t!l rra clock, or the rotating olock or 
e thermohygrograph wh 1ch could be run at d 1tferent speed a b7 

ua!n 'ch8nget• whe ls' '!or weolcly or daily recordl.l . A disc of 

paper tr~stea with b~o~ocreaol green waa fixed to the gramophone 

record w1th adheaiY8 tape. The entire appo~atua wea placed 

bennath a youns potted orange tree vtth a heavy oc le 

1nteatat1on, tbe ttme note~, snd a thin p noll l1na drawn on 

the ~· r elsa at th point directly below th hranch with the 

soolo 1naects be1ns ueea 1n tne XPGr1ment. To prreY8nt the 

othe7 soales on hlghe~ braneheG ~~om ~ulnl~g tha expert nt, • 

piece et ~per as ~laced b9low th~m. (Fig. 18) . 

(J) Jcato~ter. Thls tnatru~nt was eonatruoted to ~•aur& the 

rat~ et ~ leb honeyd w 4roplets were ~cret d and the distance 

tbay were ejected. Fig. 19 •hows the 1natrument,wh1oh oona1ata 

or a atac cf l/8th 1nch ~C.31 em) thick perspex, 6.5 1nches 1n 

dls~•ter, 1th serl s of cone nt~1o ringa 6 mm. apart •cratched 

on tho . urraee &nd blacked in with Indlen 1nk. 

hen more than one apoclme~ as used, the conc8ntrlc rlnga 

se~n~ to se~rate out the rows of honeydew droplets excreted 

on th treat•d paner by 1nd1v1du•l •eale insecta. The d1ac was 
0 thnn diviaed into 12 ses nts, oach et an angle of 30 • Attached 

to tho CGntr~ ls a moveable ~~, down the centre of which a flne 

lin was drSY.Yl, ttblah, h n thfl rm was move<S, ooincid d with 

the l nes of th 1? seg nta~ A pi~oe ot Whit~ celluloid with 

l mm. d1v1alona was glu d down para~lel to the ~tne runntns aovn 

Bown tbe arm. .t.t the c.'!latal end or th arm the structure l1ke 

an errov-h ed f1tte~ closely to the ~1m of the perspex dlae and 

bore another acale. on ~lf of thG total length of thta •~ale 



waa equal to tb.e distance between the extrem1t1e• ot one aegmen1 

In other worda,. when the three linea Hrk1ng two aegmonta were 

project d on to the arrow-h Q4, and th• c&nt~• llne ot the arm 

vas placed above eny rad1ua 11~. the a1at l d1v1s1on of' the 

arrow-head scale on o1ther side of the arm coincided w1th the 

outer 11n s or two segments. 

12 d1v1s1ona on either s1de. 

Th arrow-hoed acale contained 

Thus the soatometer could be used to 5lvft the tl~ea ot 

honey •xoret1on ov~r a twelve-hour p r1od. and an accurate 

estimate or th~ e~ et t1me wao obtained by ua1~ thg acale on 

the arrow-head, each small d1v1s1on r~nreaentlng 5 m1nutea. 

To take the reaalnga, tho disc ~r 1ndloatcr treated paper 

was plao~d unaern~ath· th soatoaet r. Then th~ aoatometer was 

man1pulat d until 1t cotnolded !n t rms ot time with the blue 

mark or e hoheydev dl'o:plet wh1eh had tallen et a known time. 

From thln settin~ the tl~n Whon the remainder or the drops were 

ejected could be read orr by placing th~ line on the arm over 

the droplota end then elther adding or substraotlng the tlmea 

on the arrow-heaa scol~ from the hour (aegment lines). 

Tha acetometer coul~ not be usea to record the ti a or 
e~oretlon on a weekly acato~apn. In such casoa the paper dlsce 

was d1v1ded 1nto seven a 5l'8nts wlth peno1l lines. 

(a) Experiments and results. 

Exver lment ( 1). 

In the flrat experiment a thermohygrograpn with weekly 

cb4nge wheels was ptaoed beneath Soft ~rown scale insecta on 

small orange tree in a room which wae maintained at a temperature 
0 or bOut 26 c. at night, bUt exceeded this te•parature dur1.ng 

the dey. F1g. 20 sh~wa the reaulta over a ~rlod or three daya. 

The arrows on the aoatograpn indicate the tendency tor seale to 

reduoe the rate ot production, and dlata~ce or ejection, ot 

honeydew dropl ta at about m1dday. Thla auggeata that at h1sh 

tem ratures, tho rate ot honeydew excretion la reduced. 

However, at a~ut ll p.m. there ere &lao 1nd1oat1ona or a allgnt 

reduct1on 1n the excretory rate. 
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IGURE ~c. 

A Soatogr3ph reeor4 o~ honeydaw xc~et1on by two 
soale •.ne ct1 ove~ a p&l'1od of thre d ya. Each 
aeg n ropreaAnta on 4ay. 

Results. 

F~o th wo tr olngs or hon~ydew dropl ta on the aeato­

grapb (f1g. 19) over a period of three d '! • the following 

r su1ts r obtained. 

-
neJ :S-peo1 n No. d t-Ol'>a ATere No. Dropo -

1 2 3 'f'8l' i1ay. per hour. 

1 .dl 43 39 /,.0.7 1.71 

2 45 39 34 39.3 1.64 ,... 

Totalt 86 82 73 4C.Q 1.67 
- -

0 at bout 26 o. ~ort ~rown ecale excr t a on an ave~ag9 

aver 1. 5 dropa per hour. 

At approx1 et ly th se t ~perature (26°c.) Smith (193?) 

touna that ,!!.pera1eae prtoCiueed honey(Jew at d !.f ttr nt ttatea 

de ~ lng on th atag~t or dPV lopment a!k1 th crow.a lng of 

1nd 1v1dua1•. Grouped pregnant t~ clea def oate~ on the 

ave'N.1g& of' l.J t1 a per hour, whll taol ted t les tntoduced 



... 

1 I 

1n 

(1) • 

(U) • 
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The grend average or the number or drops produced per hour 

(1.85) from the record made on the 22.XI. l955 (Table 39)waa 

almost the same as that recorded over three days (1. 67) ln the 

flrat experiment. The reoorda made on 2l.XI.l955 (Table 40) 

1nd1cats that the rate or excretion waa lower {1.06 drops per 

hour). 

Excretory rates betweon spec1mene varied conalderably. 

Some scales excreted almost twice tbe number ot honeydew droplets 

aa others. ~hlch may be a reflection ot the different atagea of 

development between the scales. 

There is no noticeable reduction 1n the rate ot honeydew 

production at or immediately after m1dn1gnt. Surprisingly the 

records show that the scales have a tendency to produce less 

honeydew 1n the morning after aunrlse. 

The dlatancea to Which the hon$ydew la ejected varied 

conalderably: sometlmea w1th1n the same hour one of two 

consecutive drops was shot ou~ 5 m9. further than the other. but 

th•re was no obVious correlation between the reduction ln 

rrequency or excretion and distance ot honeydew a~ectlon. 

Further 1nveat1gst1on 1a needed on the question or the 

factors whloh influence or control the distance to whlch the 

hone,aew la ejected. Some specimens malntalned a fairly 

constant ej~etlon range of 2 mm. on either side or the mean 

distance, snO there were tD sudden changes 1n the ejection 

~1stanoe. Other Soft Brown Scales shot out their hone,aew tn 

a mo~e erratic manner. as described abOve. 

No temperature end hum1d1ty recorda were made ot the con­

d1t1ona prew111ng ln 2l.XI.l955 and 22.XI.l955. when the two 

ecatosraph records were obtatned. Thus the honeydew prot'!uctlon 

ovor these two periods cannot be correlated with cl1mat1o 

cona1t1ona. 

Ex~rlment ( 111). A third experiment designed to aaaeaa the 

effects of low air temperatures ou honeydew excretory rate ot 

the acalea was made ln a cold-atora~ room where the temperature 

r8ma1ned almost constant at 7°0. ana never exceeded 8°0. 
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Relative humidity remained fairly constant at about 70%. 

The orange tree bearing the scales was introduced into t 

cold-storase room 24 hours before the scatograph records were 

atarted . Light intensity was kept at a very low level with 

an orange- red photographer's safety-light. 

The oxperlment ran for 24 hours from noon on 2.XII.l956 

until midday on 22.XII.l956, the results of which api:>ear· in 

'!'able 41, 

TADLE 41. 

DROPS PER 2 HOURS . 

Time 
Noon p.m. Noon 1 
12 2 4 6 8 10 1.2 2 4 ' 8 10 12 Tota1 Av, 

~-----;--~--r-~~--~--r-~~~~~~~~~~-+~~~~·-
S"Decimen 

l. 
2. 

0 1 1 

1 1 1 

1 

1 

1 2 1 1 1 
1 l. 1 1 ' 1 

l 0 
f) l 

0 

1 

10 

ll 

.4lb 

.458 

3. 

4. 

1 0 0 1 0 0 1 0 l 0 0 l 

0 1 0 1 1 0 1 0 1 0 1 0 

5 .208 

6 .250 .-

Totals: 2344 3 342412 2 32 0.333 

0 At 7 c. the acales excrete honeydew at a much reduced rste 

than at higher temperatures. The averase · rate of excretion 
(i.,o 

ror tho four specimens was 0 .333 drops per/hour~~ or approxl-
-oi;r.. 

mately one drop every three hours. Onoe again some scales 

produced approximately twice as many drops in the same time and 

condition as others. 

The validity or these reaulta 11 questiQnable. Under 

natural conditions the scalea would not hav• been subjected to 

suoh low temperatures tor such a long duration or time. Th1a 

long oxpoauro to a temperature ot 7°0. may have seriously 

affected the phya1ology of the scales~ Furthermore , the 

absence ot sunlight and the low temperature may have ohanged 

the physiology of the oranse tree to such an extent that the 

teed1ng or scale insects was affected. 

It is remarkable that the scales did produce honeydew 

under the unnatural and harsh conditions 1n the storage room. 
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(4) gonolgal~g. 

It 1 ~e.• ~1 to 8U8S8 t t u r tural o~1tl~ 

tn ottob81"4•• tbe ee 1e eatttt h ,a.e at nl :\ 

eorr.l.a w1 \M n uotlon ot nau11 

ot tbe '.d .l:JJ!..' f<'ect. ~t•do lenl t~P w1~t to 

thle au •tlon. 'SrOfMI nt (1951} to'UD! t ~phil'~s f_, anl 

oXtn-nte4 dwl_ th• 4 7 ard at. 1'l1 t. ant! ·~· that. the t. o't 

oxee\lon • 1ntluenoed 'b.T tn nt.ure •!1¥!l wt: • Tb& altl14e 

exoreted ra Q.\18M'17 a'\ b1~ to rat .n W1ndl.$aa d 1•· · 
\ · I\ 1o re t.'t bl.e that 1t a net alble to o rrt out aXIl' 

f~rr . voPJt on ho~e esorret1on. e pt tally 1n tt~lc!. 

ln th only tl 14 . t-1 nt n ~ • l t • toun4 t.bo~ t.hO 

1n4tonor 8()011 len tu ertlcaoy OD ~~-- \o c11Het aunllabl • . 
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V. 'l'Hi:RKJKINETICS .AND FORAGI G uF CRE AA'i'OGASTER OPAOICEPS MAD 
UNDER 001-f"TROLLED CCt'IDITIONS. 

(a) Introduction. 

Many d1fter•nt env1~onmental factors h ve been r ~~ed •• 

~lreotly aff ctlng the foraging behaviour or different apee1ea 

ot ants. It would be wrong to discount aome tsctor 1n 

prefer noe to othera. Varloue authora ~nttoned above (p. qs· ) 

lnolud tns Steyn ( 1954o) , togeth•r wl th my observ t 1ona on 

! · •tetoooever1, hav~t shown that numerous factor• y be atrongl 

eor~elated, olther poa1t1voly or nesat1vely, wlth torag1ng 

rhyth•• of differ nt ant speciea: The results are unsat1aty1ng 

as Steyn saya, 
.. 
•••• • .1t. was not always poealble to d11t1ngullh or •epe!~ate 

the effect or one ot theae three cl1mat1o tactora (temperature, 

rel tlvs hum1d1ty snd 11ght tntenalty) trom the other factora.~ 

I, th rerore, decided to examine the effects ln laboratory 

oond!t1ons ot a 11 lted number of cl1 t1c ractora on 

Orematoe!at•! OP!Olcepa May~. an arbo~ft l ant which constructs 

carton neat• in thlok buab. 

C ~ton neats •re easily handled . !t 1e not nee aaary to 

dig up and build art1t1cial neata to house ants, aa would be the 

case for soil 1nhab1t1ng spec1 a. oat i-mportant of ell, by 

experimenting ~lth tree-1nhabittng ants, some ot the factor• are 

elt 1nated 1 mediately, &spealally soil tomperatures and 

evapor tlon rates. 

g_. owe leeps Mayr la dark black 1n c:olour, which suggests 

that it 1a ~opondent on absorption or solar ~adlat1on to a 

oerta1n extent tor lts body war.th {Kalmus, 1941; Gunn, 1942) . 

However, 1ts re•ctlons, shown by lts a~ed or w lklns and 

foraging lntenalty, to two env1ronmental rectors only, {1) a1r 

temperatur , and (2) relative hum1d1ty. wero considered. All 

other racto~e, except barometric p~oasure, were eliminated, or 

kept constant. 
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(b) Pt-ooedure. 

· The following proc~ure waa adopted tor th lnveatlsatlon 

A neat or ~. OJ!cloept w~~ houaed w1th1n e constant 

temperature chamber Whloh constru~tad for the expart~nta. 

Then tbe anta were aubjeoted to a rang or temperatures at 

alt rnatlvely the highest and lowest hum1d1t1es obta1nsble 

wlthtn the apparatus et each temperature. 

A cond1t1onlns period or ove~ 5 hours waa allowed 1n Which 

the ants catna aocuato~ to each ohenge 1n temperature ana 

hum1d1ty. Then the averas- time tor twenty 1nta to travel 

10 em. was determined. Alao the nu ber or anta ,aaalng to and 

~ro trom a rood source tor 1 period of 2 minutes wa1 recorded. 

From the responsea of the ante to the various comblnattona 

ot dltter nt temperatures and humldltles , the ettecta or these 

two •sent• on end thermok1net1c• am to:raslns aot1v1ty ot the 

ants Y&t'e determined trom at at1at1cal and graphic analya1a ot 

the result• . 

( e) A pporstua. 

( 1) !,2!. I aonatructed a 'al.imate ' box So em. high by 96 em. 

lon!, enO 35 om. wide, of 2 om. thick tloorlng board. It had 

on two sides aouble vtndowa ot ~rapex ( Ft~s. 21, 22.) fhe 

entire box was ., int d wh lt ern! made ea a lr-t1gbt as possible 

to lse: it again t the o1r temperature• and hum1~1t1ee preva111ng 

out111a • 

2. Heatlngt and heat regulation. V1th1n the box a small elootrle 

fan aasured good a1r c1rculat1on. lmmod1ately 1n tront ot the 

ran stood o h attng ·~~rstua oona1at1ng or a ladder of 

res1 tanc wire {0.25 Ohms). Tho s naltlve element ot a 

th~rmo-rftgulator vas placed n xt to the hater (F1g. 23) . The 

thermo-re~l tor oontaln~d the following ~rta: a attna1t1ve 

ele nt eonatat1ng ot a ser1ea or Yert1aal ha1rp1n be~a or 
copper p1ptng. (9.5 -.. ln diameter) 46 em. long, whloh waa 

jolnod by very thin motal p1p1ng (about 2 mm. !n diameter, from 

s motor c r oil preaaure 1nd1oator) to the arm of a gl••• u-tube 

conte1n1ng clean rcury. The metal pipes were t11led wlth 



FIGUP.E 21. 

Front Ylev o~ climate box; ahowtns ell ped doo~ , with 
obaervat1on window above the ~1ght hand 6oor. Dew-point 
apparatus 1s altuated above the bOx into which lt le da by 
conn otlng rubbel' tubing. suot1on syrinse ot dew point 
apparatus on lett hand s1do. ~lb ot freezing pump on the 
t-ight hand ald.e. 

Side vlew or ol1mate box; showing oont~ol bosrd and 
variable realatance, pilot llght. relay, mereury-t1lled 
u-tube or the thermoregulator, and oovered obaerv!!t5.on 
w1ndow. 
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FIGtJRB:~• 

Detaila of layout w1th1n climat box: bov1ng bottom 
or ant nGat. ~otect1Te gauze, tan, h rp of r statanoe 
v1re ot h•at1ns le~nt, sensitive e1ement or thermo­
regulator cona1at1ng ot · ~'-benda or toluene-~1~2ea 
copper tubins. and aa~ety ther.oatat • 

.---::f'L __ _ 
PILOT 
LIGHT 

RELAY CIRCUIT HEATING CIHCUIT 

L '1'-4
..:-;.·_v _M_E ... Rc+-u-R-v ----J 

CONTACT 

RELAY 

. t 

L~ 
HEA TER 

FIGUHE 24. 

Deta1~s or heating and reiay clrculta. 

250 v. 
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toluens (wh1oh has I h18h C fttolent ot xpane1on) . Heating 

caused the toluene to expend and move the mercury column up the 

fine oeptll ry tubing (v.5 m. 41ameter) of the othe~ arm. 

A p1eos or tine eta1n1 sa steel w1re w tn erted down the 

oa~11lar~ tube. •nd tbla for~~ the o~ contact in a relay 

o1tteu1t wltb tll reutty column. Another le9d to the mercury 

wa1 ae th~ough e ieee o~ platinum w1r 1naertftd lnto the 

lowe!" porotton or th u-tube. The ~lay wee oonat~uotea from a 

door-bell. two 2-volt aooumulatora supplied curr nt to the 

c1rc'\J1t. 

!he ~lay oo"trollod the contacts of the heating e1rou1t 1n 

avch a way that when the roloy o1rcu1t was oompl t&d tbe heating 

circult woe brokan,ana v1oe veraa. Thie meant that when the 

t e ~~a~ure w!th1n the box reached a ce~taln polnt, the 

expann1on or toluene caused the rcury-wt?e oontaet to be ade, 

comptettl'lF; the l'~tlsy c1rau1t, which bl'oke t he be t1ng clt-eult. 

Tbla pr8Vent8d further besting. on coollng, the toluene con-

trocted a~ th~ me~eury ool umn 4ropped , breaklng the relay 

c1rcult and co pl~t1nK the h~sting c1rou1t. (Se Fig. 24). 

A well or rcury vaa joined to the o•p111a~y arm by a glaea 

tu 1n whleh a tap vns 1nsert6d . Ooaree adJuatm8nta to the 

h&1gbt or the mereury column in th eaplllsry tubing w r& made. 

either by e1mply opening the tap or by uck1ng a polythen& t ube 

attoched to the well. {Fl s . 22} . ~h n th tsp wee oloaed . 

The thcx1 employ~ demnded on the r let 1vo he 1ghts of tht't two 

columns or mercury, ana whether a h1sh or low tePperature waa 

required. The f1ne adjustment was obtained by mov1ng the steel 

v1re up or ~own the caplllery tube. By combining the two 

adjuataente, the deelred temperatures we~ obtain d. onee the 

the~~oregulator waa aet, temperature varlatlnn 1th1n th~ box did 

not + 0 xceed - (' . 15 c. 
The entire a~peratua was boua d 1n a co1~-storag room ln 

Which the tempe~ature neTer fell below 7°C. , or roae lbo~e 10°0; 

nuetuations in poo tomperaturea wexrp due to only the number or 
ti!lles the door was opened . Heat created by the ran motor and 
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the neon lamp within the climate box prevented the temperature 
0 

being towered below 10.7 c. The ants were aubjeoted to a series 
0 0 or temperatures ranging rrom 10 .7 c. to Jo.o c., the latter being 

the highest which the anta normally meet in the veld. 

As a precautionary measure, a bimetallic thermoregulator 

was included in the heating c1rcu1t 1ns1de the box and adjusted 
0 to break the circuit at 31.0 c. (Fig. 23). In this way the 

hazard of fire resulting from relay failure was avoided. 

The ants moved on a pero.pex runway. The a 1r temperature 

around this was determined by placing two thermometers pointing 

in opposite directions _on either aide of the runway (Fig. 25). 

After calibration against a standard thermometer, the thermo­

meters showed that the same temperatures prevailed along the 

entire length of the runway. 

(3) Humidity. Air humld1ty within the apparatus was kept 

either high or low. For low humidities a plastic dish con­

taining saturated salt solution or lithium chloride wss placed 

in front or the fan. High humidities were ereated in the same , 

manner. exoept that the lithium chloride solution was replaced 

with water only. To assist evaporation of moisture from the 

~lsh, cotton-wool was placed lnto the water in such a way that a 

large portion of damp cotton- wool was held above the water 

surface and exposed to the etfecte or the alr being blown over 

1t. No attempt was made to improve the ·.e:f'f'iclenoy of water 

vapour absorption by th~ ltthtu~ chloride solution. 

Air humidity was recorded w1th an Edney paper hygrometer 

inside the box, and a dew-t>olnt apparatua whlch could be 

detached from the box. A tube leading ~nto the box from the 

dew-point apparatus was stoppered wtth a glass tap. The dew-

point apparatus was kept 1n another room, and only brought 1nto 

the cold-storage room when ea~ples of air were taken from the 

climate box. Sampling consisted of sucking air into the dew­

point apparatus with 8 rubber bulb and then a sample or air was 

trapped by closing a gl•ss tap on either side of the apparatus 

(F1g. 21). to ensure that only the alr from within the box was 

sampled, the bulb waa squeezed on an average of twenty times; 
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then relative humidity was calculated tram tables according to 

Buxton (1931), 

(4) Illumination and wilXl. Illumination was kept conatant 

throughout the experiments. A neon lamp lnside the climate bOx 

prov1dad just aufflc1ent light for the ants, and the figures on 

the thermometers and Edney hygrometer, to be seen. . This pale 

orange-coloured light resembled that or a ph~to~sph1c dark-room, 

and ~ve about the same 1ntens1ty or illumination. Furthermore, 

the neon lamp generated much less heat than an incandescent lemp 

or equal watt$ge. By this means the climate box could be run 

at a fairly low temperature. The light source tn the cold­

storage room consisted ot two red dark-room incandescent bulbs. 

The air current crested bY the fan did not pass directly 

over the ants, and was kept at a constant speed throughout the 

experiments. No 'obeervable ill-effects on the ants were caused 

by the draught. Because the efficiency of the thermoregulator 

was dependent on the a1r current, no experiments could be under­

taken to gauge the effects of wind on the ants. Furthermore, 

when the fan was not running, R vertical temperature gradient 

developed 1n the climate box. 

Thus the effects, 1f any. of variations in the dim light 

and slight w!nd on the ante were negligible; temperature and 

relative humidity were the only variables. The behavtour or the 

$ntS is to ~ considered as a response to these two agents. 

( 5) Neat and rood. The carton neat was situated immediately 

above the fan. A plece of mosquito sauz1ng was placed below the 

neat to prevent ants from falllng into the fan. ~ length of 

perspex o.3 em. thick, 1.3 em. wide and 40 om. long jotned the 

neot to D food source on the opposite side of the box. The 

f~od source, a sugar solution in two small glass dishes, was 

housei in a plastic box with a small entrance hole. This helped 

to prevent the sugar solution from alter1ng the hu id!ty within 

the oonstent temperature chamber~ 
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-'-

1 

FIGURE 25. 

\ 
\ ' \ 

Ants walking on perspex runway with thermometers on 
either aide o~ 1t. A 10 om. dl•tanoe is shown by the 
complete cross lines. Additional distances are repre­
sented by dashed or dotted lines on either side or the 
complete lines. Edney hygrometer is situated in the 
background. 



164. 

6. Runwat and t1m1pg. The horizontal runwsy leedlng froM the 

neat to the too~ was divided into th~&e lengths o~ 10 em. each 

by line• drawn scross tt vlth !nd1an 1nk. 'lwo further l1nea 

1 om, e rt wer drawn aoroae the runway on either side or each 

~aln line (Flg. 25) . lh~s8 euba1~1a~y l1n~a provided an 

add1t1on~l t lve 10 ea. dletancea OV9r whlch the ants could bo 

t1med,end speeded up ~h rata at which observations were ma~e . 

'fbe nts were timed over the 10 e11. a 1atanoe wltb a au tion 

stop-Y8tch. and th ape da of those anta wh1ch auffered least 

lnterfer nee t~om other ants wer r corded. w1l1le the ants 

werA not moving. and haa paused to 1nvest1g te other ants, the 

t1me lost in stopping was not included in tho t1na~ result. 

Por each aet ot teope~ture ana humidity th times taken 

for 20 ants to coY r 10 em. wa recorded; the mean speed 1n 

o~./aec. {m), atanasra er~r or the mean ( $.~.), and the 

dtrre~nce betwe n the means, the s1gnlf1cance of which is 

•~pressed ln t r~a or P, W8re oalculatea. 

7. Oona1t1on1ng; and air temp!ratu~e hum1d1ty variation. 

After •ach temperature change, a period or at le•et ~1ve 

hours ws allowed to elapse in wb1ch the Dnts b$camn cond1t1oned 

bofore further observations were made. Tabl e 42 below shows 

that conait1on1ns ia almost complete after two hours . 

TABLE 42. 

1'1me ~emp. c. R. H. I m a~ S. E} 
(Edney) ¢c1D. aoo. 

~ p " '1'? tro11 

5 p.m. set to 30.0 
I o 

(:t'rom 20 c. nd 93% R. H.) 

5.38 'P· It 30~0 85.5 3. 28 !' 0. 16 0:5108 '> •1.10 83 

7 n.m. 30,0 86.0 3 •39 ~ 0 • 13 () . 0138 >0 .10 -
ll p.m. 30 . 0 88.0 3 . 36 t o.u 85 

Where ' t~ ' 1s the number ot ants RO 1ns to and tront rood 1n 
2 tlinQ. 

75 

... 
78 

0 
~ 3o.o c. ) were 

uaea 1n the courae of the tnv~atigat1on. unoe the hum161ty 

v1th1n the cl1mat box ¥88 1 t. either hlgh or low, the Rlr 

tP per.ture wae v•r1ed th~ouph the l~T~ls 1nd1c ted above. and 
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TABLB 43. 

Oompa.r-iaon ot loco tor7 apeeda of.' ant.a o1ng to and hom f.'oo! .• 

Direction Tgap. k.ll. m and s.&. t p 
c. ( c.m./aec.) 

-
'l'o Pood 1 20.0 M.O + l. 74: - 0.06 

0.827 > 0.10 

i'rom l'oo4 2 ft It + 1.65 - 0.07 

To " s 16.4r 86.215 1.60 ! o.o• - > 0.10 ... 
~rom •• 4 " It 1. 00 ... 0.04 

To ,. 6 30.4 21.5 + • 3. 00 - 0.16 

3.7·~ !: 0.12 
0.302 > 0.10 

VPom tl 6 tr tt 

To .. 7 31.1 3'7.0 + 3. 76 -· 0.14 

a.aa! o.1:s 
0.'719 > 0.10 

Prom n 8 1t .. 
To .. 9 19.2 52.0 + 9.10 - 0.07 

+ 
0.442 > 0.10 

.From .. 10 tt ft 2.06- 0.05 

'l'AllLR 44• 
Main reaulta abowina the e~~ecta of.' different 'emperatures 
and relative bum141t1ea on the 1ocomotorJ epeed and ~orag1ns 
1ntens1tJ of.' ~.oQtClcep!. 

Humidity Tamp. % R.H. dR.H. and s.a. t :p 
agent. o. (De• Pt.) KdDeY, ( cm./eec. ) ·~o 

LiCl2 10.7 66.59 41.26 t a 0.435 -0.021 
1.71 :>0.05 

H~ 10.7 96.16 95.25 o.499 :!:o.om.s 2 - - ............ - ...... -- - . --- - -- - .. ... ........ _ ... ~ ... - ..... -
Li012 oo.o 41.42 4ts.o l.M + M -0.062 

+ 
0.10 >0.10 

1!20 20.0 '10.30 93.35 1.86 -0.071 so - __ .. ...,,_. - -- ._ - ...... - - -... - - - ... .... - .............. . -
.Licl2 30.0 29.88 38.0 2.83 + 4$) -0.079 

+ S.49 < 0.:)1 
H20 ao.o 4.3.-i9 88.0 3.56 -0.1~6 86 

here ia the numbe~s ot ant going to and t.rom food 1D 2 
min\Jtes. 

If .. 
F.rom 

a 
3 

- - ' 

1'7 

29 

--
4S 

78 
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at the end or the f1vo-hour oondlt1on1ng period the effects of 

the particular conditions on the ants were r&corded. These 

included the speed of movement and the intensity of activity as 

reflected by the number of ants passing to and from the food 

source at a point on the runway in two minute;. 0nly those 

ants going to the food were time~ , as their trailing was less 

erratic than those returning. Furthermore , 1t was thought un­

wise to introduce an additional compl1catlon of fully fed and 

hungry ants. However, the same colony was used 1n some pre­

llmtnary ex~er1ments 1n the open under shaae. In these experi­

ments ten ants were timed going both to and from the food over a 

a 1atsnce of 10 em. 

fable 43 shows that there 1s no slgn1fioant difference 1n 

the speed of walking of ants going to and frotn :foofi. 'lhls 

suggests that the cond1t1on of the orop does not influence the 

rate of movement of these ants. 

(d) Resultq_,_ These are summarised ln Table 44. 

The obvious discrepeno1es between the rP,lat1ve humidity 

deriv~d from the dew-~o1nt appa~stus and that registered by the 

Edney hysrometer were rouna to no largely due to oonaensation of 

moisture wlth1n the long rubber tubing oonnaotlng the dew-point 

apparatus to the climate box. Subsequent ex-periments using 

alternately long and short lengths or rubber tubing show a 

difference of 6% relst1ve humidity. 1ndlost1ng that at the same 

humidity and temperature more condensation took place ln the 

long tube. It was not possible to measure the amount of con-

densation occurring in the short rubber tube , or in the glass 

tap in which moisture was seen collecting. 

It ie noticeable that the humidities obtained from the dew­

point a~ Edney ap~retus are aimilar below 20°0. , when the 

chilling of the rubher tubing does not markedly influence con­

densation. Thus, because or the lnacourscy of the dew- point 

method, the relat 1ve humid 1t 1es registered by the Edney hygro­

meter are to be conslderea the more valid. 
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From Table 44 the follow1n~ conolustons may ~ drawn: ­
o 

(1) U~ to 20.0 C. the speed of C.opac1cepa Mayr ls 

a1rectly correlated with temperature, and hum1d1ty 

ha s no effect; but 
0 

(11) at }o.o c. the rate or movement and th~ foraging 

1ntens1ty at the high humidity are increased above 

those at a low humidity. 

Fig. 45 shows the r4lat1onsh1p between temperature and 

speed ot walking. There 1s an almost perfect linear relation-

ah1p b~tween the three temperatures at high hum1d1t1es, while 
0 0 

at 10.7 c. snd 20.,0 c. at 1.ow bum1d1t1eo there is cloeA agree-

ment with the e no1nts. At 30.o0c. at a low hu~idity, however, 

ther9 ts a distinct relative reduction tn speed. 

!t 1n of interest to note that at 30°0. at the high 

humid 1ty, large numbers of slates issued from the neat. These 

condtttons reaemble those under which the alates are given orr 
under natural cond!tions. It 1s not thought thst the ~eaenoe 

of the alatea affected the f oraging intensity of the anta. 

Regrettably, the e~fects of other factors on the ants aould 

not be 1nvost1gated through the lack of time. The effects of 

the following agents would make s worthwhile study:­

(a) radiant heat; 

(b) t e mperature of the substratum on which the ants move; 

(c) light intensity; all of whlch would contribute much to 

the interpretation o~ some aspects or ant behaviour. 

(e) D1seuea1on. My general observat1ona agree with those made 

~y Fratt (1925) on Crematogaster ltneolata Say. Q.opsc1ceps 

Mayr 1a much given ~o walking along a sinuous trail even on 

amooth surfaces, and 1t ' collides' w1th or 1nvestlgates other 

anta, all of which makes timing very difficult. It t ends to 

move in ~~ves, or bunchoa, along the tratl. Bunching is more 

ev1d~nt at high temperatures. There 1s no apparent 

correlation or any size with speed of move ment. 

The effect of bunching wa s 1nvest1gated , elnce the 

vsr1et1ons in number of ants crossing s point at different time 
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intervals m&y substantially invalidate the 2-minute quantitative 

counts of' act1vt.t.y. 

!he numbers of ants passing to and from the food source 

at 1 minute intervals for 10 consecutive minutes at 20°0 and 

93% r~let1ve hu~1d1ty were counted. 

for 6.5 hours; 

lfhe ante wero oond1ttoned 

Results:-

Direction 

To i"ood 

~·rom food 

:n and S.E. 

16.4 - 1.06 ) x 2 for 
) 2 lD1nutes. 

14.8 - 0.91 ) 

'ihere m = mean number of ants, and 
S.E. = standard error. 

These results show a s.E. of - 2 ants per 2 minutes, which 

means that the wave effect or bunching would not have altered the 

r~aulta stgnlficantly. 

Pratt also found that the rate of movement of O.lineolst~ 

Say has a marked positive correlation with air tAmperature 1n 

the open. Although he noted the presence or absence of clouds, 

he does not fully relate the effGct of oloudlneas to the speed 

of' ant movement. He ment ions once a sudden reduction 1n the 

rate or aot1v1ty when a aloud shaded the trail, but neglects to 

take into consideration the e~feots of solar radiation on the 

ants. Furthermore, the runway temperature, which he does not 

record, Dy have had an effect '1n th~ rate of act 1v 1 ty. In the 

climate box the runway temperature could not have been ln excess 

of that of the air, and furthermo~e, the heating element was 

designed not to glow and g1ve off radiant heat. Thus 

Q.opac1oeE! ~yr, 1n the experiments described above, waa not 

affected by radiant heat, or the heat of the runway, and was 

subjected to thA effects of air temperature only. 

Fig. 26 shows the graphical oompgr1son between th data 1n 

Tables 43 and 44. It is obvious that the ants from the some 

nest moved at a greater speed Qt the same temperature 1n the open 

under shade than in the climate box (only the· speeds of the ants 
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FIGURE 2'7, 

The efteot or co~p1ete shade followed by perloda 
of exposure to direct sunlight, and then shade with 
reflected sunlight on locomotory speed. 

Shade 1 

Di:rect 2 

Shade 3 

Direct 4 

Shade 5 

Direct 6 

20 

'20 

20 

20 

10 

10' 

Shade 1 20 

~ 20 

5 IO 

Direct 2 20 

4 20 

6 10 

TABLE 45 . 

m & S.E. em/see. 

1 . 53 :t 0. 0'7 6 

+ 2 . 89 - 0.0'73 

2 . 06 ! 0.04.7 

3 . 02 ! 0.0'79 
+ 

2 .~5 - 0 . 076 

+ 2.9'7 - 0.122 

) 
) 
) ) 

) 
) ) 
} 
) ) 

) 
) ) 
) 
) 

1 . 5:5 ! 0. 0'76 ) 

2 • 06 : 0 . 04 '7 ~ ) 
) 

.35 : 0 . 076 ) ) 

2 .. 89 ~ 0.0'73 ) 
) 
) 
) 
} 

3.02 ! 0.079 
+ 

2 . 97 - 0.122 

Bote: • • number or observations -

t p 

12. 94 < 0 . 01~;-** 

9 . 6:5 < O . Ol~+{H:· 

10. 44 <. 0 . 01*** 

4 . 3:5 · <. 0 . 01*-r"* 

1.142 > 0.1 

0.0~2 > 0.1 
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going to food are extracted from Table 43). Hence, when the 

ante do not receive direct sunl!~ht they either derive 

addtt!onal h9at from diffuse solsr radiation (Kelly!! !1!!, 

1954), or respond to optical attmulatton, whloh produces an 

increase in velocity of locomotion. 

Th~ e~eot of sunlight, in terms or sol8r radiation of 

heat and intensity of 1llum1nat1on, on the sneed of ant move­

ment was 1nvest1gated 1n the ope~. 

Ants walking over s horizontal runway were timed over a 

distance of 10 em. 1n the early morning soon after sunrise when 

the first rays of sunlight st1•uok the runway. In the first 

four observations twenty apeclmens were timed, while 1n the 

last two oboervatlons 0$1J ten ants were timed. 

During the first observation the enta were completely 

shaded from the sun, wh ile in counts 2, 4 and 6 they received 

direct sunlight. For the 3rd and 5th observations the runway 

wss ohaded from direct aunl!Pht, but was 1llum1nated with 

reflected light from s lerge m1~ror, 1.5 f~et by 2.0 feet 

(46 em. by 61 em.) in alze, placed a yard fro m the runway. 

No difference tn the 1ntenstty of 1llumlnat1on could be 

detected w1th an exposure metftr between the direct sunlight 

snd that r fleeted by the mirror. 

From F1g.- 27 ana the colculat1on (Table 45) there 1a a 

slgntficant dt~rerance tn the speed of welkin; of the ants 

betl1een the conaeout l.ve periods when they are subjected to 

(1) direct sunlight; (2) complete 1hade; and (3) both shade 

a~ reflected sunlight. Utthin the limits of the apparatus, 

these results suggest that radiant beat anf not the 1ntens1ty 

of 1llum1natton eausos s marked increase (over and above that 

or etr t.em:pftrature) tn their J.ooomotory speed, 

It will be noted that tbe increase in speed botween the 

the t!me when thP. ants were completely sha~ed and on the two 

occPalons when they received reflected lt~ht from the mlrror 

1s oorrelst~d with the 1ncreeBe of a!r temperature dur!ng the 

course ot the~per!ment (10.8 to 13.6°0.). It ts noticeable 

(Fig. 27) that the speed of ant movement 1n dtrect sunlight 1a 
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apperentl7 no~ affected by the . lncreaae ln air temperature. In 

po1.nt or tact, a d8creoao 1n s~ed was r~oordod in th~ l~"'t 

oba~rvatlon. 1h1a re~uctton 1 be attributable to ' 

s~c1~ne (10) be1ng taken ln the eample. 

By ualng the straight line gra~h 1n Fig. 26 ea the basis 

for the interpretation of the data obtained from the mirror 

exper11Mnt (Table AS) for the speed of ant movement in d 1rect 

eunllght. th following results r~aa from the graph emphasize 

the erreot of sol r radiation on th$ tbermok1net1os or ~. opao1C!! 

It 1s asaumed that the s1r temperature ln the opon never 

exce ded 14°0. during the course of the 1nveatigat1on. The 
0 

h1gheat temperature actually recorded was 13. 6 c. 
TABLE 46. 

Speed 1n d 1rect 'temperature Leaa air 
sunlight em./ aec.· from graph te•pe~ture 
m. ana S.B. oa. cu.o a.> 

2. 89 t. o.u73 26. 75 12. 75 

3 . 02 ~ 0 . 079 27. 65 13. 65 

2. 97 ;l: 0 . 122 27. 25 13.25 

Average - 13. 2 -
Thua the average heat derived by th ants from solar ra~latlon 

0 
was equivalent to an !ncr ase in 1r temperature ot 13.2 0 . 

This amount represents almost SO 1)91" oent or th heat arreotlng 

the ants. It 1s not thought that the runway t~•perature msr:red 

the etfecta ot radiant heat on the ants, 1nce the runway vas 

made or light. co 'loured wood and we a only exposed to d tr ct sun­

light Clur1ng the brief perlo~s ot observation. 

The e~rimonta w1th c.oP!oloepa eu~at that for th1s 

species under controllGd condltlons, 1t 1s only at hlgh 

temperatures when low hulD1d ity af.tecta the 1r apeod ot movement 

aDd roraglng intensity. The mlrror experiment provided l1m1t d 

evldence of the rreot of radiant heat on the thermok1net1os ot 

th1a ent. Un~ortunately aome factors were not aufflciently 
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controlled tor overmuch stress to be placed on these other 

noteworthy results. 

(f) Conclusion. These resulta do not assist in the inter­

pretation of the foraging behaviour of !.steingroever1 in 

orchards. Contrary to the findings with C.qpaciceps, the 

activity of A. ateine;roeveri 1s curtailed by high humidities, 

especially at low temperatures near the temperature threshold, 

whereas no significant differences were recorded 1n the foraging 

intensity of the former species at hlgh or low hum1d1t1es at a 

low temperature. 

The poas1b111ty exists that a difference may have become 

apparent at near freezing-point temperatures, but these tempera­

tures could not be Gbtalned in the climate box. By and large, 

it is to be expected that two ant species from different 

habitats would not have the same reactions to similar environ­

mental conditions. 
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C. SUMMAR!. 

(1) A survey or the d1str1button or different ant species 1n 

eltrus orchards was undertaken in the sundays River Valley and 

the Fish River Valley 1n the Eastern Cape Province. 

(2) (a) In the S.R.V • .A.oustodtens was the dominant ant_ end 

only on a few farms were !.,stalngroeverl and P.megaoephala 

found. 

(b) In the F.R.V. there was an anomalous situation where, 

with the exception ot one orchard, _!.,steingz:oever+ and 

A.oustod1ens occurred on separate farms to the exclua1ott 

of the other speo!es. 

In the orchards 1nhab1ted by A.custodien~ few other species 

were tolerated by this ent, whereas !•ate1ngroever1 tolerated 

several species, most of wh1ch were not honeydew foragers. 

f.megaoephala oeeup1ed more territory than !•stelngroever1 

tn the orchards studied on the farm ' Dunbar ' , but the trees 

1n its terrttory were mostly seale-tree anC! supported weak 

colonies Qf !.mesaoeEhala. 

(3) The ocourrenee and territorial reletlonshlps or the three. 

most widely distributed species - !.oustodlens, !.ste1nsroever1 

and P.megaoephala - has been asori"bed to behavioural oharaoter-

1st1ea, brood rearing requirements, and the effects of farming 

praet1ees. 

(a) Both Anoplolepls species require well inaolated, un­

dist'Urbed soil 1n which to develop their brood. 

{b) A.custod1ens ts able to nest 1n irrigated soil but 

prefers flood-free ao11 when it is available. On the other 

hand, .A.stein,S!oeverl 1s restricted to nesting 1n flbo<! - free 

ground, and 1s only able to penetrate terraced orch&rds. 

(c) f.megaoephals appears to be able to survive in a wide 

variety of habitats, and is found ln those portions of 

orchards not sought after by .Anoplolepis ants. 

{a) The dlstrtbutlon of all three sp~ o1es could not be 

sttributed to different so1l types 1n the areas investigated. 

(e) Ava1lab111ty of food aid not restrict an~ territory. The 

loss of the honeydew supply through the fumigation of Soft 



175. 

Brown Scale lnsects markedly reduced the foraging 

1ntens1ty of A.ate1ngroeveri, but not its territory. 

(:f) "~ery llttl~ warfare occurred between A.cuatod1ens end 

!· ste1ngroevel"1; tha d 1atr•1hutton of these ants was 

largely determlnAd by the cond1t1one w!th1n o~chards. 

In warfare between A.steingroevcrl and P.megeoephala 

the former s~o1es usually obtained from the letter tbe 

territory 1t required. 

(g) In all, 1nterapec1f1c territorial relationships were 

governed by one or other species being affected by 

farming operat1ons. Although ther~ was seasonal 

vsriet1on tn the territory of d1ffel"ent specien there 

1s nothing to suggest that any one of these species was 

able to exploit seasonal 1ncapaeltanee or another. 

(h) 0n the besle of these f1nd1ngs a method of ant control 

1s suggested, which involves mulching of orchards to 

renaer them unsuitable for brood rearing. 

(4) The biology and for8glng behaviour of A.stelngroeverl was 

investigated. In many respects lt 1s similar to !.cuatodiena. 

(a) A.ste1ngroever1 is most active in summer and least 

cct1ve in winter. It has two distinct foraging 

patterns. In summer there ls continuous foraging 

throughout the day and night, while 1n winter there 1s 

discontinuous foraging when there is no activity for 

part of the night. 

(b) Foraging activity is governed initially by a 
0 temperature threshold at about 10 C. , above which it is 

suppressed by hlgh hum1d1t1ea. 

(c) While the continuous foraging pattern prevailed in 

summer, it was found that the ants were active at 

temperatures at which they ceased ~oraging in winter. 

The explanation for this was attributed to the ants 

being stimulated by larvae which are most numerous at 

that time. 

(d) Overcast skies in the early winter mornings, and strong 

winds retarded ant activity. 
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(e) The posa1b111ty of there being a diurnal honeydew 

flow end lta atr~et1ng ant foraging was investigated 

both ln the field and the laboratory. It wa a :found 

that this factor d 1d not account for the a 1u:ttnal 

foraglne: of A.ste tngroevol'l tn winter, t=tnd coni" lrmed 

the existence of tha to!lJ!lllratura t.hreshold • 

(5) The re!otlons or the Oockta1l ent, Q.opac1oeps, to 

temperature and hu~1d1ty tn controlled cond1t1~ns were examined. 

1ts thermoklnetlcs and foraging activity were not affected by 
0 0 

bum1d1ty at and b~low 20 c., but at 30 c. there wea 3 d1st1not 

drop in 1ts spee~ of ~ovement and foraging 1nt~ns1ty at a low 

humidity as opposed to the results obt!t1ned with a high 

humidity. Th1s result 1s contradictory to that found for 

A.atelngroeverl, whose activity 1s restricted by high 

hum1d1t1es, which ls due to the ants originating from different 

environments. 
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E; .APPENDIOiS. 

I . ~ SIZE: 

(•) Int~oduetlon, 

Brt•n and Brian (1951} produced u~er contro~1ed condition. 

large ants (msoro~yns torms) b,y subJecting larvae t~ high 

tempereturea end lnoludlng 8 laree Prono~tlon Of 8U89.r 1n thelr 

d1et. They tb retore concluded that th ae t~o factor• 

aeeounted for the var1at1on in ant slze whleh they tound. under 

=•tural conditions betwenn oolonloe r ce1v1ng dlttor nt amount 

of 1naol»t1on. Where the 1nsol9t1on wa great, more aphids 

wero preaent end the l~rvae accordingly had moro carbohydrate ln 

tfielr diet. Where lnaolntlon was of a low level, t v aph1da were 

tounft 'nd th~ snta or •uch env1ronmonta were me1nly osrnlvoroua. 

From both th 1r fleld obearvntiona end laboratory 

experiments rlan sn~ Brlan dec1dad that a certsln temperature 

was necessary for tho normal ~ velo~nt or larvae. Thereafter 

ant a1zo vas determtn~ l8rgely b1 the amount of sugar they 

received, over nd above prot&lnaceous rood obtained from 1nsect 

prey. 

On the beals or these findings , e~ also because Steyn 

(1954) hod obaervod that queen ante (A. custodlsna) from orchard• 

were a~sller than those ln veld oolon1$s, I decided to 1nveat1-

sate the pota1b111ty or there being a size different betwe n ants 

occurring 1n orchsr~s and the neighbouring veld. 

(b) Methoda. 

Anoplolepl~ ants wero 191Aoted f.or the 1nvest1sstlon as they 

were the mo•t readily available. In Soft Brown SQale lnteated 

orchards the ants reoe1ve a 1&~88 amount ot oarbohyarate (honeydew 

1n ad~1t1on to other lneeota 1n the 'honeydew oom~lex', 1n thelr 

diet; Whereas ante 1n the veld t'eed mslnly, nd !')metimea 

exclualvely, on the tleah or the1r prey. 

Anop~ol~p1a nests ocour ln a1rterent m1oroenv1ronmente within 

end immediately nround orcharde (see p. 1o ) and are heated to 

varying ~egrees, ranglng from total expoaur~ to tho sun or the 
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extra-orchard mother nests to complete shading of nests beneath 

trees. Owing to the possible 1nstab111ty of the populations of 

1nd1v1dual nests through the free acceptance, ana 1nterv1s1t1ng, 

of individuals between different nests, no reliance may be placed 

on samples taken from inside the orchard. 

shade, 1f any, could not be 1nvestigsted. 

Thus the effect of 

It was only possible 

to compare the effects of the two types of diet by taking sBmples 

of ants from extra-orchard mother nests snd veld nea~s, Both of 

those types of nests reooiv d, to sll intents and purposes, tha 

same amount of insolation, but their food contained more and less 

carbohydrates, respectively. 

Nests tn the two environments were dug u~ and the adult ants 

~reserved 1n alcohol. A random sample of over 200 ants was 

drawn from the material collected trom each neat, then each ant 

was deoap1tated and the width or lta head mea ured with a 

calibrated eyepiece micrometer. Each mtoro~tar d1v1a1on 

repreaented 0~1428 mm. The results or these measurements were 

grouped into m1oro~et r d1v1s1ons. Thus 6 > 7 indicates that in 

this m1erometer grouping, ants with headw1dths loss than seven, 

but great~r then, and 1ncluo1ng, six micrometer divisions fell 

into this group. 

(c) Resulta1 

The results or the oomparlson of samples of A*ste1ssroever1 

ants from nests 1n the two environments may be seen in Flg. 11 

and Table l below~ T.ABLE 1. 

g.tarornter roup ng Veld ne!t I .~ no. ape c mens 
T:.rehal'd nest 1 ~ 
no. specimens 

4 . .. ~ .... -. . . . . . . . . . ...... • • • • • • • • • • • • • •••••• 
5 •.•••••• 9 21 6 17 • • • • • • • • • • ••••• • • • • • • • • • • • • • • • f • • • • 
6 • • • • • • • • • • 126 ••• .?9.6 • . .... l?, .... :} s.J. ... 
7 . ....•.. ~ ...• ~9 ••• .l~t 1. • • • • • lQQ •••• ?~.9 ... 
8 . ..•..•. 1- ••• • 49 ... .1-'1-.5. . ..... }5 • . .. 'J.Q,Q ••• 
9 ......... ~ ..... ?'!/ ••• 6 8 ....... ?~ .••• . 7tl .•. • • • t •• 

lO •••••••• ~ •••• ?? ••• • • ~t~. • ••.• • 1--~ •••• • 5.4 ••• 
11 •.• "' ..•. 28 6 6 12 .~t4 ... If ••••••••• . . . . ' . . • • • • • • • • • • • • 
1~ • ....... .... . l5 ... . .~.5. 9 2.6 . . . . . . . . . . . . . .. .... 
13 ......•• 30 . .1. Q. • •••• • l-Q • ••• . ?. 9 .•. • • • • • • • • • • 
14 ......... 20 •• 4t7. . . . . . . . 7 . .... • ?t9 ... • • • • • • • • • • 
15 •.•••••• 12 2.8 4 . 1.1 • • • • • • • • • • ••••• • • • • • • • • • • • • • • t • • • • 

16 •.....•. 3 G.7 0 o.o • • • • • • • • • •••••• • • • • • • • • • • • • • •••••• 
-

Totals 426 99.9 350 99.9 
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\ihen the samples were eompared etattstlcally, it was found 

thet they were a1gnlf1cantly different (P = < ,01) • showing that 

diet did apparently affect the size or the ants. Ftg. 11 snd 

Table l show thst. there la a t~ndenoy fo~ mora lar~r snts to be 

produeed in vald nests than ln orchards, while proportionately 

more smaller ants were found in the latter than tn the former. 

Although these results . Bl"e contrary to Brian end Br1anr s 

findings, they are not unexpected. It has been shown ( p. S'f ) 

that most honeydew foraging 1s done by mlnor workers in orchards, 

and one would expect the evolutionary trend to work in that 

direction. on the other hand in veld nests the trend would be 

towards producing aold1ers which are more useful 1n capturing 

and subduing large 1neeots and other prey~ 

A set of samples of A. custod lens ants wer~ taken from 

another tar.m - 'Brandeston' . on this oocas1on t wo samples were 

taken Trom veld nestst and one from w1th1n the orchard, An 

orchard neet was ueea 1n th1 tnstanoe beaeune the orchard was 
' 

highly insolated (see Flg. 7), and there were few extra-orchard 

mother nests. which were usually shaded to a oertaln extent. 

The results appear 1n Table 2 below. 

TABLli: 2t 

-
Micrometer ~ld nests Orchard nest. 
groupings., 'A ' % ' B I % % 

-
4 • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

5 0 o.o 0 o.o 3 . J·t~ ... • • • • • • • • • • • ••••• • • • • • • • • • • •••••• 
6 28 11.2 32 12 8 38 .1-~.9 ••• • • • • • . . . . . . . . . . . • •• ••• t •• • • • • • • • 
7 0 • • • • . . . :(~. • t!5a? . ~~ . .?,.~ . •.. . 4~ . .?,.9 .•• 
8 • • • • • 36 ...... 14.4 

~ . . . . . 42 • • • 16 8 ••• f ... .... ?~. • Ha· ~ ••• 
9 44 17.6 37 14.8 26 13.0 • • • • • • ••••• • • • • • • •• • ••••• • • • • • • • . . . . . . . . 

10 • • • • • 34 . . . . . . 13.6 . .... 29 
• •• 11.6 • • • • • • .... n. . t~t ~ ... 

11 41 l6-4 26 10.4 15 7 • .5 ••••• . ..... • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
12 21 8.4 17 6.8 8 A.o • • • • • • • • • • • It' • • • • • • • • . . . . . .. . . . . . .. . •••••••• 
13 7 2.8 7 2.8 ' 6 3.0 

• • • • • . . . . . . . .... • • • •••••• • • • • • • • •••••••• 
14 l 0.4 l 0-4 2 1.o • • • • • • ••••• "' . . . . . • • • • • • • • • • • • • • • • • • • • • • • • 

Totals: 250 100.0 250 too.o 200 100.0 ---
Stat1st1oal analyses of the results were: -

(1) There wss no s1gl1f1oant dtfference between the QSmples 

taken from veld nests • A ' and ' B' (P = ? O.l). 



This shows that thP. samples taken from vald nests contained 

more o~ leas the ssme number of spectmene 1n each micrometer 

group. 

method. 

~urthermore, it would npvesr to juet1fy the sampling 

(2) · veld nest 'A' and th orohard nest woro e1gn1f1cantly 

<1ifferent (l? :: < . ul). 

s th9 figures ln Tobl& 2 ohow, there are proportionately 

more soldiers (Major suboaste) present in veld aample 'A' than 1n 

the orchard aamole whioh contained more workers (mtnor su~caste). 

This aubatentlates the results obtained with A .ate1ng~oever1. 

(3) Veld nest 'B' and the orcha~ nest were not significantly 

different (P ·= ::> .1).. 

This ttssult is entgmeticsl,for altho\lgh the two veld samples , 

'A' and ' B' t were not sign1f1cantly different, sample 'A' was 

significantly different to the orchard samnl~, while veld sample 

,.B' wa!J not . This 1s oocauee the tvo vald eamnles were almost 

s1gn1f1cantly d 1fferent ( l,_ :: 10.05 with 7 degree11 or :f':rteedom; 

r et the lO!b lev~l : 12.o), a!kl when they are compared with 

another set of figures, the orchard sam~le , th difference becomes 

more apparent. 

(d) D1seuss1on. 

Both of tr.Lt, ..Anoplolep1s spec les m~nt1oned above have a 

oont1nuoua oeste system. and although three sepsrate worker sub­

asetae have been ascribed to them (Arnold, 1922)t there are 

always 1ntermed1ate forms or tntercastes. This type or ' poly-

morphism' exhibited by Anoplolop1s ants is called 'incipient t r1-

phea1o allometry' by Wilson (1953). By that be means the 

d1fferent1on of the or1g1nal mono'!Dorphic stock 1nto three separat e 

end distinct castes is inco~pletet and no true worker suo-castes 

osn be racogn1s d on an allometric basis. Thus one cannot 

reaogn1ae increases in size within any sub-caste. P'or this 

·:-··eason thn choice of Ano-plolepl~ speol~s for this work was un-

The effects of d1et could only be mee~ured by the 

~elative numbers of the different sub-oastea occurring 1n the 

samples. Pheldole megacephal!,w1th its two distinct sub-castes, 

would have been a more suitable species wlth which to make the 

1nvest1gat1on. 
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It would &ppgar that an increase 1n size for honeydew 

foraging would bo of no a1gn1flcanee to both the AnoploleE1S 

species. However, 3n increase ln a1ze oT Pholdolo workers may 

occur without reducing thelt- nb1.11ty to forage honeydew, since 

they are considerabl y smaller than AnoplolApts minor workers. 

It may evan improve tbeir foraging ability. 

Ther~ are a number of vartahlAa which must ba taken lnto 

account before a study of thla natur~ can ha.va any valu~ . 

' fuen one 1s us1ng Anoplole~ia ants it ls necessary that 

one should ensur~ that the samples obtained are not aftected by 

a portion of tha population being absent from the neata. To 

prevent this error, samples ware taken atthor early on winter 

monn1ngs before the anta became actiYc and started foraging, or 

the nest entrances were blocked up late at n1ght and tha colony 

dug up the followi ng morning. Thts will not b~ necessary with 

Phetnole, unless nne is cqnstde~tng the ratl~ or workers to 

sol d i ers , tn add ltlon to suh-caate size. 

The ave~age length of ltfe or worker snta must be determined 

This allows one to estimate the ~rcentage of the populat ion 

being sample0. whicn has developed under known cond1t1ons. The 

amounts of 1nsolatton and honeydew recP1Ved by 1nd1vidual 

colonies must be known. Both the tnsolatton and honeydew may 

very,as the vegetation covering the sotl may be removed or 

ext ended, ana applications of tnaect tc1des aga1nat Soft Brown 

Soale will reduce the output of honeydew. Colony age 1s another 

factor whtoh influences not only caste structure , but also the 

size of lndivtdusls wtthtn sub-~astes (Bodenhe imer, 1937). 

Thus oo~parlsona must be ~BdA between colonies of approx imately 

the same age. 

Fo~ a successful fleld study of the problem of ant s ize. a 

small spP-oiea w1th a d1scont1nuous caste system in which there 

are no 1nte:r-oestes muat be used , togethP,J:' with a9ta tled knowledge 

of the d let ana lnsola.t1on reee1v~d by each eolony. 

Since these ~ond1t1ons were not fulfilled, in that 

Anop_lol apls ants were unsuitable; the average l ength of life of 

worker ants was not determined, and as there was no complete 
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history or the conditions under which the different colonies 

li•ed. the 1nvest1sat1on was brought to a halt. There was not 

s l)ff1c1ent t lme to carry out a similar 1nvest 1gation with 

Fhe1dole maga cephala. 

To complete thP. field investigation an sttemnt wRs made to 

malntsln s1x separate colonies or A«custodiens 1n the laboratory. 

The coloni~s were given tho name amount of heat; two or whteh 

fed only on honey solution, anothAr t wo hao a d1~t of meat only, 

while th~ l a st na tr received a mixed d let of meat end honey 

solution. 

It was found that this species of ant i a very difficult to 

culture in the laboratory. Seversl of the colonies died. 

It was also difficult t o oonflne the ants to isolate the colonies 

from each other. Thus ona often found th ants crossing from 

ona colony to another over a ~srr1er of 'Tanglo- foot ', and m1Y ing 

with 1~~1viduols of other colonies. Because of these dlff1-

aulties, work on th1a as~ct ot the 1nvest1gation was suapended. 

{e) Summary. 

Th9 effect of honeydew d1~t on orchard ante has been 1n-

v sttgated by comparing the size of orchard ants w1th those from 

vold colonies. 

The results suggest that orcha~t\ oolon1es o:f' !•~te1ngro~ver1 

have a tendency to produce more roino~ workers than veld nests~ 

Similar results we::coe obtained with A.-oustodlens, 'but not ln every 

esse. The -production of' more minor workers is int erpreted as 

being an adaptation by orchard ants to honeydew foraging. Steyn's 

(l954a) observQt!on that the queens of orchard nesta are smaller 

t han those found ln vold nests cannot be 1nter~reted on that basls 
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II. .ANT CONTROL. 

An ExP!r1ment Destgned to T~st the Efficacy of 

Dieldrex 15 E~lston_!satnst the Pugnactous Ant. (Anoplolepts 

ousted tens.) 

By C.A" Lomba;rd, B.Sc. (Agr1c.) and N.J • I-iyerB, 
B. Se. (Hon.) 

1. ob.lem To test the efftcaoy of D1eldrex 15 for the control 

of the Fugnao1ous ant in citrus orchards,. 

2·, Site: An or char~ or Brandes ton Farm on the F1sh River owned -
by Mr. M. Meloomess wss seleoted for the following reaaons: -

(a) The trees of the orchard are high- skirted as a 

result of the 1ntroductton of sheep. Thts restr1ets 

the avenues or ingres• Bor the ants to the tree-trunks, 

and app11cat1on or the tnseotictde 1a thereby 

fac ilttated • 

(b) The orchard has an extremely dense ant population~ 

(c) The trees are infested wlth Soft Brown Scale (Coccus 

heaper1dum). 

3. Date of .Application: 14th September, 1955. 

4. Experimental design: Random1aed 2 tree plots replica t ed 4 

ttaea for each of the 5 treatments. 

5. Treatments: Th8 lnsect1eide was applied at tbe following 

levela at a rate of about i a gallon per tree:-

(1) 
(2) 
(3) 
(4) 
( 5) 

1:10 
1 : 12 
1:15 
1:27 
Controls; 

1.845 mla. 
1535 mls . of D1eldrex 15 emulsion and 
1250 mle. made up to 4 gallons 

680 mls. solution~ 
no 1nsectio1de applied. 

6. Method of Application: The solut1on for each treatment was 

thoroughly sprayed onto the tree- trunks to a height of approx1-

metgly 2 feet from the ground, and onto the soil 1n a 3 teet 

diameter o1rcle around the base or the trunk. 

1. Results. It was decided to record the effects of the 

1naect1c1de after the first 12 days and at monthly intervals 



thereafter. 

{a) 12 dayt after the start of the trlsls all treatments 

showed effAct1ve control against the ants, while 

control trees remained ant infested. 

(b) 30 days after treatment th~ results were as follows: ­

( :: ants present; - - ants absent) 

Replication Plots A c D 

-
Treatment l . -- -- + ~ --

. 2. - t- - +- +-+ --
3. -rf -- - --
4. +t- t-+ + - --

Controls 5. 1--f -r+ t--t t-t 

As the above table shows, the etfeettveness of this 

1nsect1o1de w s falling orr after one monthe 

(c) 44 days after treatment 1t was d1sappotnt1ng to observe 

that only Plot lA was free from ants. Some measure or 

control was being exercised by treatments l and 2, 

there being fewer ants on the tree trunks of all 4 

roplicates. whereas the number or ants in treatment 

~lots 3 and 5 had increaaed,almost corresponding 1n 

number to that of the control trees. 

8. Conolus1.2.!!!• It 1s clear from the reaulta quoted above that 

D1eldrex 15 ts effective agatnst the Pugnacious Ant, but that the 

tlme over whloh effective oont~ol oan be obta!ne~ by the present 

method of ap~licatlon ls too short to allow the ~rocP-~ure to be 

used economtcally. 

Tho eYaet f a otora raopona1ble for this vary D~or resldual 

effect hav . not beon invaat!gated. It could be that the prolon~ 

drought conditions recently expertenoed in the Albeny a1atr1ot 

have been responstble~ In practical terms , however, the polnt 11 

untmportgnt, as the method 1a clearly unsot1sfactory. 

The posstb111ty remains that other method s of appltcat1on 
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oan be aevelop&d wh1oh, ratho~ than ettempt1ng to protect the 

tree s from the ants, directly attaok the ants upon the so11~ 

This would appear to bo the moat prof1table line of 1n­

vest1gat1on in the future to this area. 
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