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SOCIAL EFFECTS IN TH S WEANING OF DOMESTIC RAT PUPS!
BENNETT G. GALEF, Jr?

MeMaster University, Hamalton, Ontario, Canada

Results of previous experiments have indicated that adult members of
a wild rat colony play a major role in determining the diet on which rat
pups born to colony members first feed. The present experiments examine
the nature of the interactions between adult and young rats which alleet the
initial food choices of the young. The results indicate that the interaction
is not due to imitation of the adults by the young, but rather to « tendency
on the part of the young to approach areas in which the adults are located

and begin feeding there.

The period during which altrical mam-
mals wean from a pure milk diet to one of
solid food is a time of major stress (IEwer,
1968). Not only do the young have to locate
the necessary solid foods (unless these are
transported to the nest site by adult conspe-
cifics), they must also learn their way
about an unfamiliar and potentially hostile
environment in order to find them. Scott
(1958) has stated that wild rat pups in the
process of weaning “have to go out and find
their own food onece the nursing period is
over [p. 117].” However, the results of a
recent study (Galef & Clark, 1971) indi-
cate, to the contrary, that adult members of
a wild rat colony play a rather active role
in dirccting early ingestions of solid food by
their young. In the paper by Galef and
Clark evidence was presented demonstrat-
ing the marked effect of the learned food
preferences of adult wild rats on the initial
food choice of their young. The young rats
ate only the food the adults of their clan
were eating and completely avoided ingest-
ing a normally preferred diet which the
adults of their colony were avoiding as a
result of its previous association with poi-
son. The observed beliavior of the pups was
interpreted as depending on a three-stage
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process in which (a) the young wild rats
first follow the adults to food, (b) then
learn cues associated with that food, and
(c) thereafter tend to avoid ingesting alter-
native diets as a result of their learned fa-
miliarity with the dict they first ate and
their general ncophobia with respeet to
novel alternative dicts (Barnett, 1963).

The present serles of experiments exam-
ines more closely the initial and most 1m-
portant stage in the formation of the
learned feeding preference described above,
the influence of adult rats on the weaning of
the young, and explores the nature of the
interactions between adult and young rats
which influence the ecourse of weaning to
solid food on the part of rat pups.

Although both Scott’s (1958) statement
and the previous experiment were concerned
with the behavior of wild rats, the present
investigations were conducted solely with
hooded domesticated rats for three reasons.
IFirst, domesticated as well as wild rats
demonstrate the behavior of interest, a fol-
lowing response oriented toward the parents
(Galef & Clark, 1971). Second, the con-
siderable feroeity of adult wild rats and ti-
midity and shyness of their pups in the
presence of human observers make them in-
appropriate for the present studies, and,
third, the presence of conspicuous and read-
ily identifiable naturally oceurring individ-
ual markings on hooded rats greatly facili-
tates observation of individual hehavior,

ExpERIMENT 1

If adult rats have an important effeet on
the weaning of their young, then the adults’
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presence during the time food is available
to the young should huve obgervable effeets
on the weaning behavior of the young. The
present experiment wuas designed to deter-
mine whether or not the absence of adult
rats during the time food wae avoiteni.

Meihod

Subjects. The subjects were 11 16-day  preg-
nant female hooded rats obtained from the Quebee
Breeding Farm, and their offspring.

Procedure. Individudd pregnunt female rats were
estublished in clear plustic nest boxes (12 X 14 X
6% m.) with food and watcr constantly available.
Ample sawdust was provided as nesting material
and one end of the nest box was covered with an
opuque lid 4 in. wide to induce nesting beneath it.

Litters were reduced to eight pups on the day
following parturidon and Yurther reduced to four
pups Y days later. On the tenth day postpartum
mothers and their respective litters were assigned
to onc of two groups so as to cquite as neurly as
possible their mean gestation period. ¥emales in
both groups were placed on a 3 hr/day fceding
schedule, eating a wet muash composed of Purina
powdered Lab Chow and wuter from two metal
food cups (2 . diam < 1% in.). Females in one
group (Group 1) received their food in the nest
boxes with their pups und were then removed to
mdividual holding cages for the 3-hr. period im-
mediately following feeding. The food cups for
this group were placed approximately 9 in. apart
and approximately 11 in. from the nest.

Females of the sccond group (Group 2) were re-
moved from their respective nest boxes and
offered the Purina and wuter mash for 3 hr. while
Leing held in individual eages. During this period
two metal food cups contuining the Purina mash
were placed in their hotne cages in the same posi-
tion as those placed in thic nest hoxes of Group
1. Thus, the pups of the females in the two groups
differed only in the presence or ubsence of their
mother during the time food was available to them
in their nest boxes.

The experimenter observed the pups through-
out the 3-hr. feeding period and recorded any in-
stances of feeding from the wet mash by the pups.
All pups were weighed on Day 16 posipartum.,

Desults

The results of Experiment 1 are presented
in Figure 1 which indicates the pereentage
of pups in both groups cating wet mash as a
function of days postpartum. As can be
seen by inspection of Figure 1, there is very
little overlap hetween the two groups, All
pups whose mothers were present in the nest
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Yic. 1. Percentage of pups feeding on solid

food in Groups 1 und 2 of Experiment 1 (open
circles) and in Experiment 2 (filled circles).

box when food was available to the pups
began to eat the mash before 77% of the
pups which did not have their mothers pres-
ent when food was available.

The mean weights of the two groups of
litters at 16 days postpartum were 28.9 gm.
for Group 1 and 29.6 gm. for Group 2 and
there was no eorrelation between the weight
of pups and their age at first feeding on the
Purnia mash (p = —.09, df = 46).
Discussion

The fact that the pups of the two groups
did not differ appreciably in weight suggests
that the observed differences in behavior
were not due to differential vates of matura-
tion resulting from differences in the treat-
ment of their mothers. The marked differ-
ences I age at weaning for the two groups
demonstrates the importance of adult-off-
~pring interaetion in the initiation of feeding
on the part of the pups. The present ex-
periment indicates neither the nature of the
effeet the parent is having on the young nov
the behavior of the parent responsible for
the observed reduction in age of initiation
of feeding. Experiment 2 was designed to ex-
amine the latter of these problenis.

IIXPERIMENT 2

It was deinonstrated in Ixperiment 1
that the prescoce of a feeding mother in the
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home cage with a group of pups markedly
reduces the age at which weaning ocenrs,
The present experiment was dextgned to de-
termine whether the faet that the mother
was feeding was an important Juetor in ini-
tiating feeding on the part of the pups or
whether her presence in the vieimty of the
food vups was in itself suflicient to produce
the proviously observed cffect on the age at
weaning of the pups.

Method

Subjcete. The subjeets were 12 pregoant female
hoodid rats and thetr offspring,

Apparatus, The nest boxes weve identieal to
those i Fxperiment 1 oexcept that an ancillary
cage (10X 8 X 5% in.) was attached (o the far
end of each nest box from the covered end under
which the nest stte was loeated. Aw opening @ X 4
i, covered with hardware cloth connected the
nest hox and anctllaey eage.

Procedure. The procedure was identical 1o that
in Fxperiment 1 for the first 9 days postpartum,
On Dav 10, the females were divided into two
croups =0 as to cqumie the mesu gestation period
of the groups and placed on o 3 hr/day feeding
schedule. Baeh of the fenwdes in one group was
offered the Purnina mash diet frow two food cups
secured 8 in, apart against the bardware-cloth parti-
tion =cparating the nesting box and ancillary cage.
The feeding period for thix group lasted 3 hy/day,
during which time cach fowale was contined in the
ancilbiry eage attached to her nest box. These fe-
males were then removed to lndividnal solation
eages for a further 3 e Bach female 1n the other
group was placed in the aneillary cage attached to
her nest box with twao emipty food cups 8 in. apart
socured against the hardware-cloth partition for
3 hro and was then removed 1o an individual iso-
tition eage where she was [ed on Purina mash {for
3 hr.

Pups 1o both group= had two food cups filled
with wet mash availible 1o them during the 3 hr,
in which thejr mothers were conlined in the andl-
faryv eages, The food eups presented to the pups
were Jocated immediately adjacent. to the ecups
presented lo their mofheors but separaied from
those cups by the hardware-cloth bharrier, The
pups’ fond cups were loeated about 11 in. fram the
nest, site, The sole difference hetween the two
croups of pups wis with respeet o the presence
or ahsence of feeding on the part of their mother
while the pups had food wvailable to them in the
nest hox proper. The experimenter recorded the
age of first ingestion of mash for the two groups
of pups and weighed all pups at 16 days of age.

Resulls
The results of Bxperiment 2 are reported
in Figure 1. Both of the groups in Experi-

. GALEF, Ju.

ment 2 showed dixteibulions of age at wean-
ing similar to those of the animals in Iox-
perinient I whose mothers were prescent
while food was available. Comparison of
the two groups in the present experiment
reveals thal the pups whose mothers were
feeding while in the ancillary cages tended
to wean slightlv Jater than those whose
mothers were not feeding while in the aneil-
lary cages. The mean weight at 16 days
postpartum for pups whose mothers were
fed e the aneitlary eages and m the nest
boxes were, respectively, 27.4 and 27.8 gm,

Discussion

The result= of the present experiment in-
dicate that the feeding behavior of the
mother iz not important in eliciting the
feeding of the young, Pups whose mothers
were not feeding while food was available
to the pups tended to wean shightly carlier
than those whose mothers had food availa-
hle during the =ame period. Further com-
parizon of the preseni data with that {rom
Experiment 1T demonstrates that neither
tactile cues nor an actual following of the
parent by the pups 1= neeessary to produce
the aceelerated weaning of the pups ob-
served in Fxperiment 2. The presenee of an
adult in the vieinity of the food seemns to be
suthicient to attract the voung o the food
awd inttiate fecding on that {ood.

IixesriMeExT 3

The results of xperiment 2 suggest that
the main influenee which an adult has on
pups is {o lead them into the viemity of the
food eups az a re<ult of the pups” tendeney
to approach adults. Rozenblatt and Lehr-
man {1963) have veported that starting at
approximately  Day 16 postpartim the
nursing-stiekling  relationship  of  domesti-
cated rats begins to be inttinded solely by
the voung which [ollow the female as she
moves aboutb the eage. Suelt an approach
response oriented toward the mother could
be the mechanism responsible for hringing
the pups into the vieinity of the mother and
henee into contaet with the food. If the
pups approach an adult and tend to eat
whatever they find that is edible, then
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clearly pups which have food available 11
i, from the nest site and an adult m the
vieinity of that food will hegin to cat hefore
pups lacking the presenee of an adult in the
vieinity of the food. i this interpretation of
the results of Fxperiments 1 amd 218 cor-
reel, the aeceleration of weaning induced hy
the adults wounld =eem to depend on their
leading the pups into areas which the pups
would not normally explore. One might
therefore hyvpothesize thut i food were
available to the voung in an aren immedi-
ately adjacent to the nest site, in which the
voung move independent of the mother, the
social factlitative effects of the mother on
the weanine of the voung should disappear.
The present experiment was designed to test
this hypothesis.

Method

Subjects. The subjeels in the present experi-
ment were 10 pregnemt fenede hooded rats and
their litters,

Procedure. The procedure was identieal to that
in Experiment, T exeept that the food cups were
placed 1 in. from the nest site rober than 11 in,
from it.

Results

The vesults of Txperiment 3 ave presented
m Figure 2. 1t 18 clear that the presence or
abzence of the mother has no important in-
fluence on the age at weaning of the pups if
the source of solid food is located in the
immediate vieinity of the nest site. These
results contrast markedly wath thoxe of Tox-
periment 1 in which the food cups were lo-
ated 11 . from the nest site and the pres-
cnee of the mother markedly affected age at
first ingestion of food.

GeNuran DiscuxssioyN

The results of the present series of experi-
ments strongly sugeest that the acceleration
of initiation of feeding by the voung pro-
duced by the prescnce of thelr mother when
the food source 1% located at, come distanee
from the nest site is not the result of an
active imitation of the adult by the voung,
The observed acceleration wonld appear,
rather, to result from o tendeney on the
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I'ra. 20 Percentage of pups feeding on solid food
i Fxperiment 3.

part of the pups to approach adults when
they are at a distance from the nest ~ite and
for the pups to begin feeding on any food
they cncounter. Observitions reported by
Rosenblatt (1969) indicate that between 15
aud 17 days postpartunr mursing females
begin to evade the feeding approaches of
their pups and the pups hegin self-feeding
on xolid food. The results of the present
study indieate that durivg the same period
the mother, probably nadvertently, leads
the young to their first meals of solid food.

The data reported here also have impor-
tant imphications for the understanding of
the phenomenon reported previously by
Calef and Clark (1971) 1 that they clarify
the nature of the social mmteraetion whieh
leads the pups to mitiate feeding on the
same food that adult menihers of the colony
ave cating, The present observations mudi-
cate that the pups do not actively imitate
the adults but rather tend to move into arcas
near the adults and begin cating whatever
food they find theve.
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