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Fig. 1. Mean percentage of predeprivation body weight as a
fun ction of days on a 23 .5-hr. water deprivation s chedule .

(b) a switch in diet on BWand food intake while Ss were
on a 23.5-hr. food deprivation schedule. Following the
17 days of ad lib conditions, Ss of Phase 1 were put
on a 0.5-hr. per day feeding schedule. Water was con
stantly present in their Iiving cages, but not available
during the feeding period . The Ss were fed their re
spective diets in individual hardware cloth cages,
into which about 40-50 gm of food had been placed. BW
was recorded immediately before and immediately after
feeding. The difference between the two weights was
taken as the index of food intake .

seventeen days after the start of Phase 2, the BB
diet was given to the LC and LB groups, and the LC
diet was given to the BB group. This switch and depriva
tion conditions were maintained for nine days, and
constituted Phase 3 of the experiment.
Results

A wet-and-dry-weight analysis of the three foods
revealed that the LC dlet contained 7% water, while
water content of the LB and BB diets was S%.

The results of the weight data for Phase 1 are
depicted in Fig. 1. By the 6th day of water deprivation,
the means of the groups a r e significantly different at
p < .05 (F=5.55, df=2/S). By day 25, the differences
a r e reliable at p< .005 (F=I1.S1, df=2/S). It is
impor tan t to note also that while the water intake of
the LB and LC groups were essenti al ly equal through
out the course of Phase 1 (means of 4 .50% BW and
4 .59% BW, respectively), the intake for the BB group
was considerably lower (3.84% BW). These means
are reliably different at p < .{)25 (F=6.35, df=2/S).
After the 6th day of ad lib conditions following Phase I,
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Abstract
Rats maintained on three different diets wer e adapted

to : (a) 23.5-hr. water deprivation, (b) ad lib conditions ,
and (c) 23.5-hr. food deprivation, in that order . After
16 days on food deprivation a diet switch was made .
Re sults showed a diet slightly higher in fat content
to be su pe r ior in terms of limiting initi al weight loss
and r eturning Ss to predeprived weights . The diet
switch produced immediate and profound effects on
weight and amount of food eaten, indi cating a strong
taste preference factor .
Problem

As r ecently pointed out by Davenport & Goulet (1964),
normal growth-age r elationships and constant motiva
tional levels can be obtained by the rather effortful
and time-consuming adjus ted percentage technique.
However, that method is limited in appli cability to
studies (a) employing food deprivation and (b) in which
the time budget allows daily weighing of all Ss. The
present experiment attempts to show thattheinvestiga
tor who finds the adjusted percentage method unreason
ab le or undesirable need not cons ider "motivational
a r tifac t " to be the inescapable a lternative .
:'Iethod

Ph ase 1 of the study was de signed to investigate the
effects of different diets on body weight (BW) and
water intake of rats maintained on a 23.5-hr. water
deprivation schedule. The Ss were 11 male albino
r ats, ca. 150 days old a t the start of the experiment.
The diets used were two regular rat foods, designated
LB and LC, and a mouse breeder food, denoted BB.
The differences in these foods were in their protein,
fat and fiber content. The protein contents were: LC-23%;
LB-24%; BB-20%. The fat contents were: LC-4.5%;
LB-4%; BB-I0%. The fiber contents were: LC-6%;
LB-4.5%; BB-2%. In addition to these differences, the
BB diet is less firmly bound and , thus, more easily
broken up than a r e the other two .

The Ss wer e housed in group cages with food
cons tantl y present during Phase 1. There were three
Ss in the LC group and four Ss in each of the other
two groups. The 0.5-hr. daily period of acces s to
water was given in individual drinking boxes equipped
with 100 ml gas measuring tube s which allowed pre
ci se measurement of water intake. The Ss were
weighed once daily, just prior to drinking. After 33
day s on this r egimen, ad lib food and water conditions
wer e instituted and maintained for 17 days .

Ph ases 2 and 3 of the expe r im ent were designed to
inve stigate the effects of (a) the di fferent diets and
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F ig. 2. n ean percentage of ad lib body weight as a function of
days on a 23 .5-hr. food deprivation s ch edul e.

F ig . 3 . Mean food int ak e in gm/ IOO gm of body weight as a func
ti on of days on a 23.5-hr. food deprivation s chedule.

there were no reliable BW differences among the
groups .

The BW data for Phase 2 a r e plotted in Fig. 2.
The means for the LB and LC groups do not differ
significantly. However, starting with day 7 and con
tinuing through day 17, the BW measures for the BB
group do not overlap with those for either of the other
two groups. An analysis of variance on the data
of day 17 yielded : F=33 .69, df 2/8 (p < .001) .

The food intake me an s plotted in Fig. 3 show that,
prior to the diet switch, the BB group was consuming
somewhat la rger amounts of food than the other groups .
Occasionally these differences reached statistical s igni
fi cance. The effects of the food switch of Phase 3
a r e shown in the right hand portions of Fig. 2 and 3.
On day 26, the distributionsofBWs for the BB group vs.
either the LB or LC groups do not overlap. This same
non-overlap result occurs on day 17 for the food intake
mea sure, and la sts throughou t the duration of the
swi tch .
Discussion

From the data of this experiment, it is clear that the
proper diet selec ti on ca n greatly influence the rate
at which rats on a 23.5-hr . water deprivation schedule
r~in their predeprivation weights. Of perhaps greater
impor tan ce to most exp erimenters is the limiting of
initial weight loss to 6% BW and the period of that loss
to th r ee days in the BB group of the present study.
Thi s short- te r m , relatively small weight lo ss has been
replicated on at le ast two occasions (Hatton & O'Kelly,
1964, unpublished; Kutscher, 1964) . When the LC diet
has been used in conjunction with 23.5-hr. water
deprivation sc hedules (Beck, 1962). weight losses

have been similar in extent and duration to those of the
LC group r eported here.

The finding that Ss which lost the least weight and
r egained to their predeprived level were doing so
whil e drinking less water than the other Ss was quite
unexpected. The cons ide r ably greater fat content of
the BB diet accounts for this finding, since fats yield
ca . 1 gm of metabolic water per gm of dietary fat
(Crampton & Lloyd, 1959) . This would mean that the
BB Ss were getting roughly twice as much water
of metaboli sm per gm of food eaten .

The r esults of the food deprivation Phase of thi s
study show quite clear ly that the BB diet is superior
to the oth e r diets in terms of limiting weight loss. The
effects produced by the diet switch seem to be ac
countable enti r ely in terms of rela tive pal atability and
tas te preference.

In sum mary. the choice of a maintenance diet se ems
to be an important factor to be cons idered when the
motivational a r tifac ts of Davenport & Goulet (1964)
a r e a possible source of e r r or and the adjuste d
percen tage method is infea s ibl e .
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