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ABSTRACT

Recent Tindinga have shown that group-reared rats were wore dominant
in adulthood than those raised individually. This difference was predicted
as being due to the fact that group-reared rats did better in competiﬁién
because of their early competitive experience whereas the solitary-reared
animals lacked such early competitive training., In the present expefiment,
thirty-two male rats were divided into two groups, one (experimeﬁtal) axvosed
to competitive and the other {coutrol) to noncompetitive conditions, In
the competitive condition rats had to compete for water daily for 70 days.
The purpose of the present investigation was to determine whether competition
in early 1ife does result in rats acquiring greater skill and pfactice in
competing ie. whether experimental ('éompeting') rots are more dominant in
adulthood than the control ('noncomneting') individusls., Dominance was
measured by pairing each 'competing' § once with every 5h6ncompetiﬁg' §1
in 2 series of two-ninute competitive drinking situations, The findings
showed that neither the 'COmpeting' S8 developed gfeater ek11ll and practice
in competing nor did théy show dominant behaviour‘towarés the ‘'noncompeting?
Sete Other findings have also wmade p%@diétions regaréinglthese two groups
of animals: 'Competing' s were expected to be less 'emotional!, more .
active and exhibit wore locomotor behaviour. They should be less sociable
and have‘heavier‘adreﬂa}_weights. Four more measures were then used to
test the abave hypotheses., Two activity measures showed 'competlng‘ fef<]
neither less 'emotional' nor more active or exhibiting nore locomotor
behaviour than the 'noncompeting'® Ss. One of the twd mociability measures
revealed that 'cémpe@ing' animals were more séciablé than the 'noncompeting!
dnimalsa T™he adrenal weights of the 'competinp' animala were not gipnific-
antly heavier than the "noncompeting' arimals.  All these flndings sugrest
that compotitlon glicited only a mild or short-term effects on the behav1our

of animals.



CHAPTER 1

INTRODUCTION

Variations in the early soclial experience of youung animalg
may have immediate effects on ithe young, later effects upon mature
aninals, or both, Although this is not a surprisiag fact, it is
the aim of many investigators to ascertain the specific kind of early
experience that effects a particular adult pattern of behaviour. For
example, Fredericson (1951) found that wice taught to compete for food
before 35 days of age fought over food when 72 days old, whereas controls
without the early competitive training did not fight. King & Gurney
(1954) in an experiment where groups of male mice were vaised in
different social conditions and tested for aggressiony found inferior
fighting in mice raised in isolation and suggest that there is a
latent learning of aggression through the competitive association of
mice raised in groups. Seitz {1954) raised groups of rats in which
the litters was adjusted to 6 and 12 pups. He found that the rats
voised in large litters during infancy tended %o be nmore successiul in
competition than the rats reared in small litters. Seltz suggests
that sucosss in competition for food may have resulted from the fact
that rats raised in lavge litters were exposed to more competition for
food early in thelr lives, and from this experience developed greater
skill and practice in competing, Rosen {1961) found that rats liviag
in groups of two S8 each vwere not more dominant as adults than a
control group of solitaryeliving animals, However, Rosen (1964), in
a later situdy, sliered some experimental ceonditions from his first
experinent such as increasing the number of rvats living together in
each group, prolenging the duration of the groupeliviag experience, and,
decreasing the time interval between the end of the early social
experience and the start of the dominance tests. He reported that,
when isolated and nonisoclated male rats competed for food, the former
vere less dominant than the latter, He concludes that the difference
between the two groups preaumébly due to the fact that animals reared
in groups occasionally compete for food, water and living space, and

r.\

that early competitive training would facilitate their fighting behaviour

t
in adulthood when placed in competition wiith sclitary=reared animals who,
supposedly, would lack this early competitive experience. Since Rosen
nn

(196L) altered three experimental conditions in his second experiment,



groupereared rats were found to be more dominant than the solitarye
veared vats might be due to any of the three sxperimeatal conditions
rather than early competitive experience. The present experiment

was designed, therefore, to study whether early competitive experience
does vesult in rats acquiring greater skill and practice in competing
for water in adulthood. Thirty-two male rats vWere divided dinto two
groups, one {experimental) exposed to competitive and the other {control)
to noacompetitive counditions, In.th@ competitive conditian rats had

to compete for water daily for 70 days, these rats ('cempetiné') should
exhibit greater dominant behaviour than the control (*rnoncompeting!)

individuals,

Other findings in the literature have also made other predictions

regarding the ‘competing® and 'noncompeting' animals:

Ae ‘ctivity and Locomotor Behaviour

The effects of density on activity and locomobtor behaviour within
2 éaga papuldtlen have recelved qulte extensive examination in recent
yearse Stern et al., (1960) for example, housed male rats, aged 23
‘days, c&cher in groups of 15, or singly, for five to slx weeks, and at
the end of this time found that the group=housed anlmala~exhxb1ted more
loﬁometcr behaviour in an open field; Similar vesults were obtained by
Thiessen et al. (1962)e Thiessen (?963) found that three=month-old
male mice housed in groups of 10 or singly for five days exhibited
different levels afvﬁctivity_in a modified open field, the grouped
animals being more activey | he also found that mice housed in groups
of 10 or 20 for four weeks showed an increase in cape activity and weve
more active in open fleld compared with isolated controls, Stern and
his group and‘Thiessen and his associates tend to favor the explanétiom
that this increase in activity denotes reduced emotionality., Myers
and Fox (1963) studied the effects of 240 days'ldifferéntial heuaing
GOEditiénﬂ (groups of eight or isolation from the age of three weeks)
on maze learning in rats, At the end of the period, the rats were
trained in a five choicewpoint multiple U maze until a criiteyion of
10 consecutive ervorless trials, all under 1bysec, was reached.‘ This
was achleved in a shorter time by the graupahoused rats = not because
they made sig ﬂiflcanuly fewer ervors but rather because of their shorter
running timess - During the initial trials, groupereared rats made morve

entrances into bllﬂa allevs but took less time than isoclation=veared

the laiier

in the maze, {requent “Veay



responses were exhibited, The authors conclude that the experience

of total isolation appears sufficlent to reduce the isoclaitionereared
rats? locomotor behaviour,. In the present experiment, the competitive
condition could presumably be viewed as consisting of larger population
as compared with noncompetitive {control) condition. In the
experiments cited above, groupereared animals were less Yemotional',
more active and exhibiting wmore locomotor behaviour (Steén et al. 1960,
Thiessen et ale. 1962, Thiessen 1963, iyers & Fox 1963), the ‘'competing®

Ss, in the present experiment, should exhibit similar behaviour.

Be Sociability

The relationship between competitive experience and sceciability
has received hardly any experimental attention, even in the ubiquitous
laboratory rate However, there are a few experiments, concerning the
relationship between social isolation and sociability, and these show
conflicting results. Locke (1936) and Bayrofi (1936) found no
difference in gregariousness hetveen soclally isolated and group=housed
rats, but fhey also found 1little sign that any of their animals were
attracted to each other. Angermeier (1959) and Ashida (1964) found
that.raﬁs housed in isolation weve somewhat less sociable than groupe
reared animals.  From these two studies and others with different
species (Kuo, 19603 Schneirla & Rosenblatt, 1961, with catss
Scott 1945, with sheep; and Harlow, 1962, Masen 1960, Sackett et al. 1965,
with monkeys, Cairns (1966) predicts that the greater the period of
social isolatian experienced by an animal, the less it will later
approach other animals, Shelly and Hoyenga (1966, 1967), however,
found a tendency for isolated animals to be somewhat more gregarious
than groupehoused animals, as did Latane, Cappell and Joy (1970).
Latane et ale. (1970) suggest that the differences in gregariousness of
isolated vs. group=housed animals might be the development of social
repulsion through crowding, If animals are forced to compete with
each other for food, water‘and space in their home cage, they may develop
antagonisms and lowered social atitraction, Presumably, increased
crowding would lead to increased competition and thus decreased atiraction.
The 'competingt' S5s, in the present experiment, which were subjeoted to
chronic competition for water oéer 70 days should develop antagounisms
and lower social attraction (Latane et al, ﬁ970)a An attempt will be
made to test this hypothesis that 'competing' Se are less sociable

than the "noacompetiag? Ss.



Co Physiological changes consequent of competition

The effects of population size on the adrenal giands have
received extensive examination by Christian (1955). She placad
weaning male rats in groups of 1, 4, 6, 8, 16 and 32 for one weeke
At the end of this period adrenal weights were found to be linearly
related to increases in demnsity, with the exception of the population
of 32 which showed a decrease in weight from the next lower population.
Christian (1955) concludes that the adrenal glands probably increased
in weight in response to increased ?Gpulation (or socilal) pressures and
the declined in weight as population further increased could be explained
ags due to ‘social siructure deterioration! representing some decrease
of stress at the greatest density. However, Christian (1959) had, in
later study, found that this reductiqn‘in adrenal weight was due to
the loss of liﬁid material from the cortical cells of the adrenal,
indicating intense activation. . deis and Christian (1957) found that
:adrﬂnal actlvation was correlated with the animal's posltlon in the
‘hlerarchy. Hice from 14,populations of six each were ranked from
the most dominant to the msst'subordinéte. Adrenal Weibht vas least
in the dcmlnant and greatest in the most subordinate animals, while
animals waﬁh intermediate ranka had adrenal weights intermediate to
those abeve and below them in the hzerarchyo Thiessen (1964) concludes
that social g@mpetitién in some fqrm,'nevertheleﬁs, does play a
significant part; as evidenced by the studies relating rankeorder to
organ reépéﬁsa, and may correspcnd'tc the degree to which physiclogical
changes are observable, In the present experiment, the competitive
and nencompetltlve cage situations may be looked on as a chrounic siress
situation, aad since 16 *competing® S8 were subjected to additional stress
of having to compete for water, we wculd expect 'competing' 98 have

heavier adrenal glands than the 'honccmpeting' Sxia
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In the present exreriment, an attenpt has been made to

tont the following hypothesesy

fe The Yeompsting' onimels arve lesz 'emotionel!, mere sctive .nd exhibit

more locomotor behaviouw,
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CHAPTER 2

Barly Social Hxperience

The subjects were 32 naive male hooded rats (Otago strain

N,Z.B.,¥.5,) weaned at 23 days of age. At weaning, male rats from each
litter were randomly assigned to either the experimental or the control
group. The *16 experimental rats ('competing' = C ) were housed in 60 x
60 x 24 cm wooden cage with a removable wire-mesh 1lid and was equipped
with one water bottle., The 16 control rats ('noncompeting' = NC) lived
in identical cage which was equipped with 16 water bottles. Both tﬁe
tcompeting' and the 'noncompeting'! Ss were be given a single dally 50-min
drinking period ie. they were under approximately 2%-hour water debrivation
schedule, Since only one water bottle was available to the 'compéting'
group, they had to compete for water during the 50-min period (;i was
found that 50 minutes were sufficiently long enough for all 16 fats to
obtain and satisfy their thirst). Weight for both C and NC Qere recaorvded
weekly to ensure that none of the rats would suffer from water deprivation
(Ffig. 1). Food was always available ad 1lib. Rats were maintained under
these conditions for 70 days prior to their first test in the square open

field,

METHOD

Two measures were used for measuring activity and locomotor

behaviour of the 'competing' and 'honcompeting' 853

Square open field and Activity vlatform measures

Subjects

The rats were 94 days of age and both the C and NC Ss were
randomly divided into two equal groups, 8 for each measure. They were

given 24-hour drinking before thelr first testing and were colour coded

* the size of 16 rats used Tor each group mainly for laboratory convenience
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1s A wooden oven ficld rersuping 60 z 60 2 24 on high., The floor of the

ran and

apparntus wes warked out inbo 1% 3z 1% om sy s 11luninated

v o 40 ¥ flucreseent lamp suspended 75 em shove ik
by !

ro

o A sindlarly illuninated Lefayette AS01 Activity Plaiform,

Prooadure
wmmm
Pach rot wos ploced in a corner of the sonave onen Tield
and avery Segen interval over 9 10-min peried, the observer noied vhether

1% ves in o eomer (€), wall (VW) or imner (I) 15 z 1% em nguare snd if it

was enbulating (a }9 ETDOR {g), vesving up on i%s hind less (?) o
f,mainiﬂg irmobile (i), In addition, botal nuvber of sgusres enbteved {m)
and feesl boll (F) over the 10-tin period were nlso recorded, The other,
pa vet untested, 8 Sp fron scch grouo {'eomrebing' or Ynoncompoting! )

2, Fy s

yera bested individuolly on a sindlerviy 1llwninsied Lefovette ASO] fotivity

5 Talie

bogk=

Two mothods weve used fop nmescuring soclisl hehavieour of

the Yeompeting' and Ynoncomvneting ¥ Sos

16 vots ( Ofieadlsripemen ] 1d) from each STouUD (¢ & o) vers rondonly
divided into 8 poirs thet nerved topether throughont the Tive days of the



experinent, The rots were given 24-hour water schedule before the stort

of each day testing,

Apparatus

The apparatus was a cirvocular open field, 1.2m in diameter
with on 0.43m wall, It was painted brown, and brightly 1it (four 40 ¢
fluorescent lomps suspended 75 cm above it)e The wooden floor was marked
off with white lines into 49 sections of equal area and approximately equi=
valent shope by a series of concentric circles end »adii, TBach of these
areas was labeled with a numbef from 1 to 49 for ease of recording the

position of the rats.

Procedure

Bach pzir of rots was placed once deily in the open field
for a five-min period and their locations recorded at Segsec intervals,
The mean distance between the two rats over the 60 S5-sec periods was
caleulated from the recorded locations and could range from O to 100 eom,
the lower scores indicating hisgher gregariousness. In addition, the
observer recorded the time two rets were in vhysical contoct (eontact was
timed vhenever one ret had bodily contset with the other rat), snd the
number of times a pair of rats was found in the same square over the 60
S5=-gec periods were also calculated, The competing' and 'noncomreting!
pairs vere tested alternately and at the end of the S-win, rats were removed
and the field cleaned with a demp sponge. Daily testing occurred betyeen
O ae.me ond 1 pem, ond 40 db white noise was used ag an auditory masking
background,

2. Byme & Syme's Photogrovhic Method

Subjects
¢ end WC 88 (99-day-cld) were randomly divided iato two
equal groups ie, €1 & 02, HWC1 & HC2; only C1, HCI and ¥C2 of 8 Ss ecach were

used in this neasure,



Apparaiug

t

A time=somple photdgraphic'm@ﬁh@a (Syme & Syme, 1972) was
adopted in order to obtain a record of the movements of o group of 8 enimels
within a levge Latane's civeular oven fields Illunmination wvas provided by
six 40 ¥ fluorescent lanps placed around the pevimeter, but T5 cm above
the field,

Procedure

The seme procedure was vsed for the three groups—ilCl, C1
and 1102, and they were tested in that order. Rats from each group were
placed into o corner of the field and after 30 sec had passed, vhotographs
were taken overy 350 sec for o 10-min period, In this way, 20 phologrophs
of the vhole field were obtsined. These vhotographs enabled the exact
posltioning of each vat every 30 gec over the test period., The natural
black markings of the hooded rats proved to be distinective enough for the
individual wecognition of sach rat in the 20 photographs, ITmmediotely after
the lagt trial of the Dominence Weasure, photographs were again taken forx
both HC1 and 102 Ss (109-day-0ld), 1C¢1 Sg were used in the Dominence Vessures
the aim of this was to see vhether five daye competition wade any different
to the behaviour of the enimsls, The fleld was cleaned sfter every trial,
Testing occurred between 2 pemes 103 pom. 2nd 40 db white noise was used.

The average distance of each aniwal in a group from every
other enimal was calculsted from the vhotographs, 2and in addition the
mwber of occapiong two animals were found ocecupying the same sguarve were
recorded, - Finally, also from the photographs, the experimenter recorded
the number of times two eanimols werve in physical contact while occupying
the same square (contact was scored whenever ome rat bad bodily contact
with the other wat)

Doninonce Mescure

Subiscts
fuoki and C1 8s (100«daymold), each consisted of £ Sg were used,



Apparatus

The apparatus used For testing dominance ig functionally

similar to the one used hy Syme and Polloxrd (1972)., It consisted of a
wooden box measuring 0,3% % 0.%5% x 0.%% m with illumination provided by

2 10 ¥ buld through a plexiglsss roof., A plexigless door formed one side
of the box and allowed dirveet observation, The remainder of the apperatus
yvas painted in white semim-gloss, In one wall wes a vecesg st floor level
and a hole in the floor of the recess allowed an animal to driuk fvom a
water trough outside the chember, The dimensions of the recess (dismeter
5.0 cm ond dept 2,0 cr) were used that only one animal could it ity head

in to drink at any one tinme,
Procedure

The experiment was divided into two distinet vhases:
8. Habituoation ’

A 23«hour water deprivetion schedule was imposed and each
5 wes hahitusted to the apparatus individuslly for 2 nmin per day for 5
days. The emount of water drunk by each rat was messured by welzht gain
over the Bemin test period, After Tive days of habituation, all 8o were
able to spproach the water trough and drink within 10 sec of bheing placed
in the apperatus, 01 and €1 Sz were hebituoted a2ltornately.
b, Dominance test _ ‘

Storting ot 105 days of age, esch WO 8 was pairved with
C1 8 in & competitive drinking situslion for tvo minutes per dey for 5
dayg. The following procedure was used for the dominance tests, flach palr
of votas was placed in the middle of the box and relsassed, The length of
time in sec that e=ch § spent drinking frowm the water trough during the
Pemin period wag recorded, and the zmount drunk was measured by weight gain

during the 2-min teat meriod.

S8 wore provided with their vegular 50-min drinking period upon
completion of 211 daily trials during both habituation and dominance test

periods,



The weolsht of advennl glands was used oo the dndex for

meapuring any vhysiologienl chonges consenuent of competitiont

The K0T and §1 S wers agsein wed »nd they vevs 116 doys

of ngtg

é?%?g [ L.q_ F""Q; g;(ﬁi?’@

of the surrounding dismes and %}1@ Mends were veighe! in peirva to the
nanrent grans,  The 3;*':11*,& adrenal pland welshte vers expressed in pow




CHAPTIR 3

Rogsults

Savove open field snd Activity platform Weasures

Nefaecation seldom occurred during the tosting sescions,
so this index wag not enalysed, A series of Mann-Whitney U tests were
applied to the data, The results summaried in teble 1 in the Appendix show

“

no gignificent different heiween the Tcompeting! and the 'noncompeting?! Ss.

Soeiability meanuves

1o  Lotove's method
Bffect of long-teym compotition

The average distanece between rats for the 'comneting' group
wag 359 e, and that for the 'noncompeting? group wes 5%.6 em. in analysis

of varisnce cowfirmed that Ds in the 'noncomveting?! growp were no nore

socinkle than the tconceting! Sz ( F = 0,05, df = 1/%4, D 0.05). The
averagse Vime spent in direct ohyasieal contaet for hoth grouns was found

1

to he inpuiTicient to provide s measure of coc

Ry

iebility, Using HFann-Yhitney
U tegt, the averaze provortion of Inoncompoting? Sg ccoupying the peme
square was aloo not pisnificontly groator (U = 30, p O L05) then the

toonpeting! Sg (Tie, 2),
Effect of day of tosting on gregerviovsness

The aversge distan

[e]
g
UJ
.a

) kept batween themselves shortensd
congideradly { ¥ = 4,18) af 4/56, D 0.0?). On the Tirst dsy of the

experinent, the average distan hetweon vats was 47,00 em, By the las

FDG)

day, the average distonece was 38,40 em (Pig, 3

\

Ha

fav]
L.q

~Whitney U teat wes used becohuse of Loo wany '0! in the row scores



2, Syme & Syme's Photogwophic wethod

Bffect of long~term competltion

The average distance betveen WG Ss was 405,2 cm and between
NC2 S8 was F76,9 oy this could presvmably be diue to sampling ervor, The
average distonce betveen 1 Ss wos %80,9 cuw, ond ueing snalysis of wvarionce,
the oversli main effect wos oignificant (P=5, 68, df = L/ 1 D 0,05)
ie. the average distance between €1 S8 weg slgnificantly shorter than
that between NC1 S8, howevew, it was not significently shorber than that
betuweon HC2 Se,

The mean propevtion of 1 S8 occupying the same squars
was significontly greeter than the ccevnancy by B Sa ( U = 2, p 0,01),.
In this cose, however, the mean proporticn of €1 Ss ocoupying the sane

s

squere wos slgo significontly greater than the oceupancy by WC2 Se (=4
) 0,01), This indiceied thet anivels hoveed in compertitive envivonment

were nore socslable than snivels housed in noncompetitive situation on

the 'sume sguere? messure, The patitern wes gisilar wyhen the weasure such
as rate in bodily conizol while ocoupying the ssme square wes considered,
the swvorapge proporiion of (1 S8 ocoupring the same sguure was again

then that oceupied br WO Se.( U =7, p 0,01),

r

significently grestor
&180 W1y rreater then 702 S8 ( W=8, p C,01), s

and ¢
meacsurs olen shoved thed Teompeting! Sa were rove nociable than 'none

comocting' Seog

Bffoet of shoet-tern competitimm

The experinent won arronged eg follow:

SBETORO e AT T
fi{e) a period of five days o

comngbiticon in Dogine

ance Heamiva,

no2 no ecompetition, vemain nez

in thelyr home cage




The average distance betreen wats for the NG rots before
the 'compebtitive period! was 405.2 cmy, and after five days competitlon the
average distonce was 572,00 cm, yith HO2 S the average disltence between
rats wen 570.9 en 'before? and 'afler' it wes 4%8,5 em, Using cnelysis of
vaeriance with repeated measures on one factor, the main effect was
sieniticent { F= 17,13, af = 1/14, 0 0,01), ihis as mentioned earlier
could bhe due to sanpling evrow. lHowever, this sompling errvor was in the
opposite dirsciion to the date ie, thore wee significent intersction (Fig. 4)
botwoon WO aad 162 apinala ( 7 = 45,59, O = 1}34, P 0.01). “hig
indicated that with 'noncomoeting! snimals, five dnys of competition Tor
water rommlted in greater gregariousness

The average proporticn of rats ocecupylog the smme aguare
'before' oad Yafter! the experiment vemasired rovehly ginilar for both the
O and B2 rate (Table 2), Towever, when the mecsure such as reds in
podily cuntact while oceupyring the same Souare was consldered (Taﬁle D)
there was a significant difference bhetween the Yhefore' =nd Teftber!

experivent for #C1 vats ( U= 5, p 0,01 ), it not sisnificantly diiferent
hetween the 'hefore?! asad 'after' egperiment for WC2 vats (T = 14, 7 0.05).
Thee weoults Aliuvagbrabe the significance of lumodiate past experience

rather thon the longer term effects of tho pre=living conditien ie. o five
day compoltition ig cufficient to mebe nnimals morve sociable, Howevsy, it
wust be noted thalt ia thils case WO us were nandled by the ompsrimenter for
five days wiile W02 vals were not hendled, Tendling consigied of »lelin

the animal from the home eage and puttlne 1t lato a supll metnl anpe snd then
trangpovting 1% %o the tesgting voom and vice verss, The effact of handling

might also ¢ OMLLi)Ute to greater gregariousness fowr MCT rata,

Dominance Feasure

Txrected values {Tor the amovnt drunk neasure WOTe caleulated
from ihe baseline ( )o  This wes done by ¢ Urmlﬂ” the smounta drunk
for each of the 16 Sg over the individosl measures and then coleulating
the proportion of the amount drunk by the Ycompeting' & of esch corpetitive

pair, In this way, 1t wae pogsible to eglsblish an expected proportion of



welght sain Tor ooch of the Ycompeting? 5 in compebiiion which wop hoged
an the individusl nerformonce of thot oubleot, tag oo vesult wo conld
enloudnte velne Wilcozon Valched=Paira Jisnod=ranks Popt an to vhother
thome Dg who hnd been subjected to the chronic compeatition vovrfomed any
better in compotition thon would hove bheen expacted on their individunl
beheviour, Yo found T = 11, » 0,013 Jeompoting? Sp didn't do any better
than would be expected by sheneo, Unfortunately, T didn'é vocord the
time each & dpenk during habituvation (which, of course, wos o mistake),

hovever, since all Veomneting' S5 drank over 507 level { T = 0, p 0,01),

proportion tine irken for each of the Yeommeting! 8, Tho remulin showed
that Ycomveting! grimele didn't do sny belier thon the Ynoncommeobing!?
animals (7 = 6, p 0,01).
Plnelly, the nedion velue for amount drunk by the Ycompsting!
g during hebituation period wam 13,25 and that during competitive poriod
modian was 11,25, Similariy with "moncompeting® S8, median vnlues were
a

11:5 and 8,05 reapeotively, VUsing Wilcoxon Hatched-Poirs Signed Ronks

Teet the smount drunk during habituation by Yeonpeting' Sz was sisndficontly
pronter then during compobtitive veviod ( P =1, » G;QE), and also with

tnoncompeting? Sa (7 = 2, © 0,02),

Mrerapo advenal glond welghts for the Yeomveting' 8 weve
1444 gn ond Tor the 'noncompeting! Sg were 12.9 gme  Using clvdle t-test,

the paired adrvonol glond welghts did not diffor significontly bhetvesn

the 'eompeting' sroup and the 'noncompeting' group ( T = 1,93, g 0,05)




ond exhibitine

The wesulis ﬁn not support the hypotheain that Teompeting?

98 exe less 'emotionsl', more active and oxhibit wove locomobor

wohaviour, nnd ave inconslstent with the nbove aiuwdies hy (8tern ot a2, 1960,
Thieasen of al, 1962, Thiessen 1963, and lyers & Fox 196%), 211 these studies
indicate thed orovp honodng ez opposed to lsolation lends o an inerease

5

in sotiviy However, the reverse was found o bo the case by Foonman (1066)

w%

and Veltman ot sl, {1966) 1o, disolotes penerally had higher levels of

(1966) susesto a few foctors that

activity than the grouped mice,
might contritute to the dissveponcies in the litersture on this ﬂub§eetg

1a In the vorlens givndies difforential houning hop been indtroduced o

o

ditfarent nooen con weaning and adul prd lfTerent wethodn have

hoon used to naasurs aﬁtivi%?

2]

Do Oiher factors are the

spent in the diTferent honsing

the size ond

Blae

eonditions, sor ond sirain of the enimsls

the poelal organisation within the proun.

Wh@z@fﬁf@, there is no concluaoive evidonse regarding the

hypothesis thot group=housed znimale exhibited higher levels of activity

then the igolation-reared snimels, ond the present study only edds furihow
douhie Yo the hypothesis, It is, therefore, essentinl for fuvther research

in thiz ares,

The vesults do not mipport the hypothesis that the

toompeting? animals ave less cociable then %s@ 'nomggaggiiﬁg' enimnlas
instend the Yeowpating' animale are wors scosiecble, Thin, of coursme, lo irx
direct contradiction o the prediction made by Intene, Cappell & Joy (1970).

Vhy ove iselated andmals mors gregarious? Two explonstlions arve posaibles

1o 0 nomber of imvestimators {letane, 19693 JTatane & Glama, 1968; Vorrison &



i1, 1967) have shown that rats sgeem lessg afrsid when together thon alone,
It ig possible ‘that the chance to reduce fear is 2 major motive underlying
social attraction, and that the increased gregariousness of isolated wmets
reflects thelr increased fear,

2. The fact that isolated animals are more sociable may be due to the effect
of general amtimulus deprivation or lack of envirvowmentsl chenge relative
to grouped animals, A number of studies (clanzer, 19533 Premack, Collier,

" & Roberts, 1957; Robinson, 1957) have shown that rate vhich are kept in a
relatively unchanging environnvent or deprived of stimulation show more
locomotor behaviour than stimuleted animels,  Thus, isolated vats may have
been more responsive to and 'intereated! in each other than group rats.
Thege two possibilities, however, are inconsistent with Latane, Cappell &
Joy (1970) results, and the present experiment raises further doubts
regarding isolated and aggregated animals situdies,

The discrepancies in the literature on the socisl behaviour
of isolated and grouped vats, could possibility be dvue to the different
methods used to meapure socisbility.  Previous investigation of soecial
attraction in rats have often used sebtings involved 8's reaction to a
caged animal (Locke, 1936; Bayroff, 19363 Tolman, 19613 Shelley & Toyenga,
1966,1967, Salazar, 1968).v The main problems encountered with these measures,
however, were the unlnown effect of caging the stimulus animals (Guhl, 1942)
and the relatively small percentage of time spent by S in the viecinity of the
stinulus rat (Walton & Latane, 1972). An alternative method introduced by
Latane (1969), however, presents a number of problems too (Syme 72 Syme,
1972),  Tirstly experimenter is physiecally limited to observing a small
aunber of animols gimulteneously in the field, In order to study the
social behaviour of grouped enimels this regquires the removal of Ss from
the majority of their cagemetes. For cxemple Latane, Cappell, & Joy (1970),
comparing the sociability of isolates and rats housed in verying degrecs
of social dengity, found a difference between isolated and grouped animals
but none between the particular group conditions, However, althoush Ss in
each test pair were identically housed, individual rats were placed with
unfamiliar animals in the test situation. Since hoth rats were slrangers
it is nossible that sny group-specific effect was obscured,

An experiment designed to test the specificity of atirection
of rats for cogemates (latane, Schneider, Waring, & Zweigenheft, 1971)
ilinstrates another aspect of this problem,  Although all §s were housed in

pairs, trios were placed in a circular open field so that, in the test



ﬁltﬁn jQJ, o rats wore engenaies and the thied a strooger, TE was argued
thotg 4 i e
KR

hotwoon these Vg chould have haan lonn then thet bedveen unlowniliay apdnels,

814 oceur ketweon feviliars the overerpe distonce

Taine this wethod, however, the role of the free-noving uwnlenilisy aninal

conld nol he controlled, Ta this aninal both other Se wove unforilisne ond
no cholee wop aveilable, resuning thetd identical core conditions laad o

@qual m@aimhilﬁ%y no (dfferenes An dinbtonces would have been expoeted, At

leant I onimale wvere requlred Lo pr@ﬁenﬁ o choige t0 all S,
A further erlticisn of Latone 'g technioue concerns the

used of o round oven field, Prooumebly ithis wos veed o svoild vosiiion
mreferences, mt the nethod presents problems similaer to those encounteraed

in the socisl-prefovence study,  Just as the third 5 in the 4rio had no
choice beltwoen cnirvals, one of a relr of rats within the round onen field

L 9

&t that of smother rate Fad o cholee hetuveen snolher

has only one Vlandem:
animpl and n covnor been provided it dis possible that 8 pey have preferesd
the envirvonmental londmavk, This ewviticism is suprorted by the faet that
nogt leborelory wote ore bouesd in mectangular coges, I corner vroforonoe
ovtwolohn any observable soclsl effeet the latber carmmot be regarded an

the wore importent consbituent of ihe eninalle behavieral veportoire,

Syne & Syne (1972) adopted n time-somple photographie
sechnione for study in andmel seelabllity, «nd found the Ypomee-sguore’
mnenoure is o better measure of snimal soeiability, =28 414 the present
ezperinont, They critised Tatene's distonce wmessure =g unsetiofactory
songure of soclebility in thet it is nok lmown how clese o rot wust be to
snotheor before it is velevant stimulus in o dyoonmie group eituation,
Due to verlous wethodologicel deficiencies, it is not yed

alear ng vhethe isolsted r»oits are more sociable or losg poeistle thon

the grouped rota, The proment expariment 1o quite consistent with
Angerneler (?ﬂS end Aehida (1964) atudies that group-resred snimals yeore

more socleble thon soliterveroared animels, Cairns (1066) nerom’“ that
animale veered in imolation would be less likely to develop response natierns
that vecuire the presence of o conspecifie object (zat) 4han would emimals
vhich have been maintnined with thedr own spscies ($he emphiosis is not

upon what the animal haeg been "deprived' of, tut what he has hoon exposed

te). The dsolated andmsls, +
9

fore, tended to nove towards en empiy spoce
rathey thon io their own species, A Yeompeting® 8, in the precent experiment,
had had vhysical eontact with othor rate dedly dvwving competition Tor waters

through ouch sscociation daily with other rods, he ghould set fomilise



‘Mrwv 7,7! ‘ﬁr«

he shondd hove o

erepter tondensy to nmove towards other wois,

Anather oxplanntion for Alfferences in arlenanens of

Yeonnating? ve, "noncompeting' andmele wight be the develoyment of the

vhonomenon of the behavioral ainh (Ga?hﬁvn, 1“6?). Naring conmetition
for waker "ecomveting' rais had to mush in order to get to the waler nonule,

In eonoeouence, saiiefaction of thirzat recvired o continuovs offort
o -] K

laoting m@varal minnten, This delly setherins round the watar nogzle is

R - 1

o sulficlent condition for the develomment of soolel atimchment, floeisbhility

%é&avi&ur pey be sociel only bacauss the situetion makes 1% mo (Shelley &
\K@}/Q ; (?%}66}0

These two explonations are inconsistent with the f»ﬂﬁ that
when teo anirals yere it in the clrcvley open Tield, %Yeomnating? eninals
e

didn'% exhibit ¢ then "noneorpebing? onimels,  Thig

condition wavrents further investimatlon,

The date, indieatod that the teempeting® animals neither

developed gyonter ekill and practice in competing Yor weter in adultheod

nor {did they shovw doninant behaviour tovsrds the "nonconnebing' enimels,

2 U

ghould be suphasiszed that the Yeompeting? S92 seemed to Arink o bit more
during habituntion {Pig. 5), but the swmount drunk  Tor these B vore not
aignificently grecter than the Ynoncompeting?! Se { ¥ = 3,46, af = ?/@4, ?
O,ﬁ?), On the Tivst day of the competitive period, o 'compoting! 8

drayk olightly move thean hie oreviovs days thig conld Ye due to zooinl

2

ie
1itation ie, the presence of another animal facilitating bils drisking

)
o
9
TS
foad

2

hebit, The 'comueting' animels were nlao usod to mshing vwhile comreting
Tor weter, ot the "nonconveting' nnlnals soon learned the toetien, as
in

the second ﬁay of competition, and were doing Just ss well az the

L

e

fhe tvo onrvez tend 10 level off after further convebiiion



The date ave in favor with those studies by Ginsburg and
Mlee (1942), Yen et al. (1958), Janssen et ail. (1960), Kuo (1960), Uyeno
and Benson (1965), and Uyeno and White (1967), who all showed that socilally
isolated animals were wore dominant than nonisolated ones,  However, the
results appear to disagree with those of King & Curney (1954), Seitz (1954),
and Rogen (1964) who all found velatively slow, inactive, and 'submissive!
responges in isolated animels, Uyeno and White (1967) suggent that these
responses were probably due to typicel naive unadaptive behaviour such as
tinidity or freezing behaviour, attributable to a novel test envivonment,
The apparent discrepandes between the results among the studies could be
due to species diffevences and different methods of testing dominant

behaviour,

Adrensl gland weishts for the ‘couwceting! animals sre heaviey then the

'noncomnpeting® anivels

The results do not svynport the hypethesis that adrenal
plend weights Tor the Yeompeting' snimals are heavier than the Ynoncompeting'
animale, Thiz, of course, is in direct contrediction to Thiessen's (1964)
conclusion that social competition, hovever manifested, is a prominent
faoture of wany density effects. Then what szre the conditions thét lead
to adrenal enlavgerent evident in denge vomlation? PBarnett (1958).describes
the changes which the adrenals of rats undergo as a vesult of conflict, Hias
conbrol moles, kevt each with a female in small ceges, »nd male Fept in
small ollensle colonies, had o mean adrenal weight of 62 4 2,6 mg, Wales
from the girifeeridden colonies in which females were present had adrenal
about thirty per cent heovier (83 1+ 5.3 mg). Barnett (1958) coneludes
that adrensl enlargement is nom=specific consequence of hogtile social intere

acvior: it occurs not onty din the viectime of assault but also in the
ageressors; the raised hair, defaecatvion and urination of the latter, as they
move in to atback, ere 0o doubt indications of the aulonomie activity vhich
perhaps helps to bring sbout the sdrensl changes, In mice living in groups

of 4, 8, or 16 to0 & cege, Southwick ond Bland (1959) found no sisnificent



differences smong the groups in adrenal welght unless wounded animals were
compared with noawounded., This comporison reveanled that only the wounded
animals had significantly heavier ndvennls,  These investigetors concluded
that wounding is the edpential overant condition in advenal chaonges uithin
populations snd that density acts indirectly by creating s situation in
vhich fighting and wounding are wore likely to occur, Howevor, it must be
enphasized thal social stress and its concomitants cannot be studied in
the amewable‘laboratory rot (Bornett, 1964), Scott and Fredericson (1951)
have showm that they can, even when attacked only by other tame rats, The
tcompeting' S8, ia the vresent experiment, displayed only a diluted form
of agonistic behaviour: in particulaw there were hardly any suthentic foram
of combat displayed by the Ycompeting! Ss. 1In competition for water, tho
only forms of hehaviour observed were the pushing and occasionelly 'playful!
atback amoﬁg the 'competing' animnls, The resulis do show the possibility
that early ezperience in competition is not crucialis, compebition has
only o short-term effect on the behaviour of animsls, Therefore, it could
presmably be the severity of stress that anivals are exposed to, vhich lends
to enlargement of adrenal glands,

£t ig unfortunate that most work on adrenal function in
relation to soclal stress has inevitably been based on changes in adrenal
weight: o betier criterion of function is needed. Anothoer questionable
feature is the comparlson of changes in laborstory animals with those that

oceur, or are bhelieved to occur, in wild~type memwmals,

Lonclusion

This study vreviews conbradicting resulis regarding the
relationships bebween early competitive experience and later adult pattern
of behaviour, Although the results cannot be regerded as conclusive, the
use of the various measures described shows that such relationships cannot he

asgumad. 1o be as siwple as previocus investigators hitherto helieved to be,



It is quite proper to meke monme sugmestions for fubuve

rosearohs

1e It would seen eldar that the Yeomveting' aninals are nowvs soclable then
the "noncompeting’ enimals, It will be vecolled that solitary=reored
srimals are more gregavious than grouped aninals, then if 4t is nosairle
o avenie o sibuation where lsolaten need o convede Tor water, we would

sypeet such animals exhiblt more gresarviousness in later lives,

1% ig not yet clesr vhet the motivationel verinble iwvelved in sociablility
behovicur is, Shorb-iterm soclsl conmvetition is sufficient to produce
the behaviour, but whether enrly hendling of animals iz cssentinl op

&

wi remzing unclear, - Thevefore, if it ds vosalble to ereate the sone
experinental situetiops as the precent study with one group of cnimnls
conpveting ond hondled vharess with the other group no compebition ig
available but handled, wvardstions in sociability bhehaviour oighit be

ohoorved between these two grouns,

Be  Finally, if 1% iz pessible with Letone's method to test the snimaln in
different group sizes, say in groupe of three or four snd to ohoerve
vhether nunber of animsle in the open field effects sociaobility

bohaviour,
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Hedian activity scores for 'competing' and '"nonconpeting?

APPITDIX

zets in both the open field and the activity platform, vesulte of Hanhe

Vhitoey U tests (none ism significant)

Hof o M

Heagure nonconneting c?mpetimg; L
= 8) n = 8)
¢ 67 4 7
i) 42,5 3965 27
10,5 10 27
51 54 25
8 4,5 16
375 a7 - 20
i ¥ 12,5 22
n 126.5 1445 14
Aetivity platform 31765 445.5 19




Table 2

The median values of (M and HCE2 rats ocecupying the seme square
thefore?! and 'after’ the experiment:

Heagure Subject Belore After
(n = 8)
w1 2 3

"Hame Squave!

P
=
<
]
Mo

o

k%4

]

@

Ut

Toblg 3

The medisn values of NG1 and H02 rats in bodily contact

while oceupying the same square 'bafore’ ond Talter! the experiment

Heasure Subjects Before After
(n=8)
wet 1 3

"Bodily contact

+ Seme square!

ne2 1.5 2
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Fig. 1. Means body weights for the 'competing' and
'noncompeting' groups from 30 to 86 days
of age.
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Fig. 2. Mean proportion of rats occupying the same

square.
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Fig. 3. Average distance between 'competing' and

'noncompeting' rats by days.



500 -

400 -
Average
distance
in cm.
NC1 rats
— . NC2 rats
300

Be%ore Af{er

Fig. k. Effect of five days competition on
average distance between rats.
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Fig. 5. Amount of water drunk during both habituation
and competitive situations.
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