
I

..,t ,Í-Jì--.;"'. - ì{-\
i , '.ttì
i..\. ,

i:, b.r$lL ,

'i. I
THE hTATER REQUïREIIEIÛS oF THE AusrnAtrAN RODENTS, 

'''''¡' "' ' '

NoToI,ff. S_.AL,FíTIS, N, MITq¡IELLI Æ[D psEtrDOIr[yS MINNIE

by

JANTCE R. SMITII

B. Sc. (Hons . )

DEPARTME¡IT OF ZOOT,OGY,

IINIVMSITY OF ADEI,ATDE,

SOIITH AT'STRALIA

A thesls submiüted üo the unrvensrty of Aderaide
for the Degnee of Masten of Sclence.

FffiRUARY 197T.



TABI,E OF CONTENTS.

SUMMARY a. aa

a

at

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

i
v

vl-

I
1õ

aa

aa

ol

aa

aa

oa

a

It

aa

aa

oa

aa

oa

aa

DECI,ARATTON

ACKNOIdLEDGEIVIENTS

1 TNTRODUCTION

aa

aa

aa

2. pïsrEr-.BI]SINJ1$lgååBrrAr

2.L
2.2
2.3
214

e
oo

11i
nn

aa aa

aa

aa

aa

aa

aa

aa

aa

oa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

oa

aa

aa

tõ
1õ
L4
15
I52.5 Repnoduction

3. EXPER]MEIüIAL ANIMAI,S

3,J
3,2

C apture
C aging aa ea

ac aa

oa

la

aa

aa

aa

aa

ao

aa

aa

16

16
I7

18

20
20
2L

24

aa

aa

aa

oa aa

4. WATER CONST]iVIPTION. aa

4.1
4.2
4"3

Methods
Res ults
Dis c uss Íon

5. I/fATER DEPRTVATION

5.1
5.2

Methods . . ..
Resu]-ts o. c. ..

5.2.1 Montallty of mlce
5 "2 .2 Changes in welght

of water .. ..

aa aa

aa

aa

aa

aa

aa

aa

aa

aa

aa

24
25
25

26

deprived of waüer
o:.*t":.u"n::u"u. 

.

5.õ

FOOD

5.2.õ Body welghù and
given water ,..

Discusslon r. . o

INTAKE

mortality of mice
aa

la

a! ao aa

oa

27
28

õ0oa aa

6.1 Methods
Ros ults

6 .2.1
aa

aa

aa

oc

aa

oa

oa

aa

aa

withr body
aa

aa

36
34

34
õ5

Varlatlon of food. intake
weight .t .. .. ..6.2.2 Food intake of mice gJ_ven

6"2.3 Changes ln food intake of
denied waten .. .. ,.

üfater
mlce

aa

6.

6.2

ta 36



6.3

7. URINARY I^IATER LOSS

7.L

7.2
7.2
7.2
11 ôI té
7.2

'f .3

FAECAL

Dis

8.

8.õ
o ACT]VITY

6.2.4 hlater content of hulled oats o.6.2.5 lnlater of oxidation and free hraterin the food .. ,. .. .oDíscussion .. .. .. . r ,. ..6.õ.1- Relationshlp between eating and
drlnklng ro .. .. .r or6.3.2 Changes 1n body welght and foodlntakg .. .. o. ,. ..

6 .3.3 Partitlonlng of total water intal<e. .

37

58
4L

42

46
47

Methods .. .. ..7.1.1 Collection of urÍne7.1.2 Collection of plasma
7 . l-. õ Analys is of urine and.7.L.4 Kidney st:luctllFê o.
Rgsul-ts .. .. ,.

ao aa

a¡

aa

aa

aa

aa aa

Q'

aa

aa

aa

aa

aa

aa

aa

ta

aa

aa

aa

49

5I
51
52
55
5+
54
54
57
57
59
6t

65

aa

aa

ta

aa

aa

aa

plasma

I Urine concenùrations
2 Plasma concentratlons
3 Urine volumes t.4 Kldney morphology
CUSSIOn .. .. ..

I¡IATER LO.SS

aa

aa

aa

oa

aa

aa

ao

aa

aa

aa

aa

8.I Method.s .. .. .. ..8.1.1 l¡rlater co ntent of f aeces8.1.2 Faeces prod.uction . .8.2 Results .. .. .. ..
aa

aa

aa

aa

aa

aa

aa

aa

at

67
67
68
68
688.2.1 lrlater contenù of faec8,2.2 Faeces prod,uction and

of food .. ..8.2.3 Faecal water l_oss
Discussion r. .o ..

as s imiLat ion
es

aa

aa

aa

aa

aa

at

oa

to

aa

aa

7L
72
73

aa a 77

79
80
81

g.I
9.2
9.õ

Methods
Res ults
Disc us s ion

aa

aa

aa

aa

aa

aa

l¡

aa

aa

aa

a.

aa

aa

aa

a

aa

,.
aa

10.

11.

D]SCUSSION aa aa a4

94

aa

BTBLIOGRAPHY aa aa at aa aa aa aa



I a

SUMMARY

A study was made of the water requirements of three
species of Austnallan rodents. The two desert specles

Noüomys alexls and pseudomys mlnnle were ind.epend.ent of
drinking water when kept ln the rabonatony on a d.let of
hulled oats (10 percent water by welght) and. at a

temperature of zloc and relatlve humidities between õo

and. 60 porcent, Notomys mltchetll , a specles from the
seml-arld parts of sout.hern Austnaria, kept und.en the same

condltlonsr r^râs less tolerant to water d.oprlvatlon wlth
almost harf of thls species dying by the õoth d.ay wlthout
r^Iatef .

vthen denied water, alr rodents rost between 15 and

20 pencent of thelr body weight during the f irst b d.ays.

But thereafter, N. alexis and P. mlnnie gained weight so

thaù after 60 days wlthout waten they had. very nearly
neùurned ùo thel:r orlginal wetght. Hordever, the N.

mitchelli we:re stiII 1os f.ng welght after õ0 days wtthout
wator.

Food inüake, faecal water loss and faoces prod.uction

all dropped markedl-y when the rodents wore inttialry denled.

water, but lncreased. agaln after the Loth day wibhout waten.

Howeven, the recovery of the food, intake and faesar water



il.

loss of .N..pitcher-Ii was much r-ess than that of N. aLexis
and P. mlnnie.

urine osmotlc concentnations of alr specles reached. a
maxlmum after 5 days wlthout water, urlne samples corrected-
untll the ?th day showed. no funther increase in concen-
tnation. r¡ühethen fed hurled oats or sunflower seed, L
arexls produced the most concentrated. ur,1ne of the three
specles. Feedlng the rodents sunflower seed, a food.
higher 1n pnotein than hurred. oats, resurted. in higher
urlne concentnations from onI and N. mitchel 11.
Appanently the Notomys brere betùer able to concentrate
unea than p_, mlnnie. I,. aloxis fed sunflower seed.
produced unrne with the hrghest osmotlc and urea concen_
tr"ations measured in thls study with meairs sf, 45tr mosmlr
and 298F mM/I respectively"

Associaùed with the increase in urine concentnatlons
Inras a marked decnease in urlne volumes. Mice denied waten
yielded only 5 to ? pencent of the urlne of mi.ce .ninklng.
The Notomys, which concentnated. therr urine more than
P. minnie, voi.e. Less unlne pen gram bod.y weight.

hlhen denled water, the N. arexis lnltlar-ry decneased.
fheln running in actlvÍty wheers on the average by ?B per
cent' However, after 2o days without water, actlvity had
:rlsen to 50 pencent of 1ts initial level.
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From these changes ln body welght, food lntake,
u¡rlne concentr.ations and vorumes, faecal- water loss,
faeces productlon and. actlvity, it appears that the nate
of metabol-1sm of mlce denled water, initlatly decreased. and

so l-essened the drain of water fnom thelr bod.ies. The

flrst 3 to 5 days wlttrout water r{ere a critlcal stage
1n theln water barance, since it took this tlme for the
maJor mechanlsm for conservlng waüer, ùhat of concentratlng
the urlne, to neduce waten ross to a minlmum. As the
wlthdnar¡al- of waten was sudd.on, thls savlng of water
durlng the inltial few days was Lmportant. This economy

appeared to be accompllshed by reducing metaborlsm.

Once urine concentratlons reached thelr ma¡rlmum, the
nodents safery lncreasod thelr food lntake so avoiding
posslbl-e starvation. The f airure of N. mltchelrl t the
specles least lndependent of drinklng water, to recover
Its appetlte compÌetery further showed. that food lntake ¿

and hence metaboJ-1sm, decreased ln response to the severe
stness praced on their water metaborlsrn. only when water
barance was maintalned did food intake remaln normar.

Thus N. arexis, the desert speclos, ls best equlpped.

for llving under cond.itlons of extreme anidlty. Thls
specfes rost the least weight when denied water, üras the
qulckest to negain thls rost welght, and produced the



LV¡

most concentrated urine. N. mltche]li , however,

continued to lose hreight r¡¡hire denied hrater, suffered the
gneatest mortarity, and was l-ess abre to concentrate its
u::ine. Thls latter feature is mosü l-ikeIy responsible
for the lower torerance of N. mitchelli to wate r depriv-
ation. F. minnie, though not abre to concentrate its
unlne any more than N, nítchelli , survived without water
as well as N. alexis. Thls somewhat paradoxical
situatlon may be elucldated further by stud.ylng the
evaporativo water: Iosses of bhese species.

The abl}1ty of N. alexis to conce ntraüe lts urlne
more than P. mlnqio may bo a resurt of their longe:: tlme
J-lving under arid condltions, thus supportlng Taters.
(1951) suggestlon of an early evorution of the Notomys

1n the desert and the pseudomys in the more temperate south.
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