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FOREWORD 

Deserts are perpetually scarcity bio· 
meso Even under natural conditions de
serts have a rather fragile ecological 
balance; even a slight disturbance by 
man can disturb this balance. The In
dian Arid Zone is even more vulnerable 
since it is one of the most populated 
deserts of the world and it faces severe 
pressures of increasing human and live
stock populations. Rodents further ag
gravate the desertification processes by 
depredating upon the sparse vegetation 
and disturbing the soil through their fos
sorial propensity. Due to their sheer 
numbers and omni-presence in almost 
all the desert habitats, they have assum
ed a severe pest problem. Rodents are 
physiologically and behaviourally well 
adapted to climatic vagaries and fluctua-
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tions in food supply. Realising their 
potential as one of the desertification 
factor, CAZRI initiated intensive studies 
in early sixties on vertebrate pests of the 
Indian Arid Zone. The CAZRI has been 
designated as the National Coordinafing 
and· Moni toring Centre for Rodent Re
search and Training in the Country. 

I am glad that Dr. Ishwar Prakash has 
collated and compiled his work on the 
Desert Gerbil, Meriones hurrianae, a 
predominant rodent in the Indian Arid 
Zone. This monograph is one of the first 
detailed work on a single vertebrate 
species in India. I congratulate Dr. I. 
Prakash for his intensive studies on this 
important desert species and for his 
efforts to publish this work. 

H. S. MANN 
Director 

Central Arid Zone Research Institute, 
Jodhpur. 



PREFACE 

Even at this distance of time, I can 
c~arly recapitulate that in the years 
1950-54, d~ring my long walks through 
the desert .from the hostel to BirIa Col
lege; at Pilani, I used to watch scores 
of little Indian desert gerbils either 
sitting close to their burrow openings, 
or nibbling, foraging and chasing each 
other in a playful manner. The tiny 
rodent fascinated me so much that when 
I joined a UNESCO Project to study 
the ecology of Indian desert mammal,>, 
and later at CAZRI, it naturally receiv
ed the lions share of my own and my 
colleagues' attention. In the course of 
time, our research interest in this rodent 
has only deepened as newer knowledge 
on desert survival itself could be gene
rated from a study of this animal. A 
number of research papers emanating 
from these studies have appeared in va
rious journals describing ecological, be
havioural, physiological, toxicological 
and control aspects. It may not sound 
prudish, but it is a fact that my prolong
ed interest has raised the status of the 
Indian desert gerbil, Meriones hurrianae, 
to that of the most studied mammal of 
the Indian sub-continent, i.e. besides 
man. However, I am aware that a good 
deal more about this 'most-studied' rodent 
awaits to be known, and we are making 
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serious efforts in this direction. 
In the course of my studies on the 

gerbil, I have received guidance', -en-' 
couragement and unstinted support from 
Prof. Daya Krishna, the late Dr. P. C. 
Raheja (1952-1964) and Dr. H. S. 
Mann 0971-continuing) and I express 
my gratitude to them. To my colleagues, 
Drs. P. K. Ghosh, C. G. Kumbkarni, 
K. G. Purohit, B. D. Rana, B. S. Gaur, 
A. P. Jain, R. Advani, R. P. Mathur, 
Saroj Kumari and B. K. Soni, whose 
works have also been summarised in this 
monograph, I am grateful for their 
wonderful collaboration. Dr. A. M. K. 
Mohana Rao, Shri S. P. Goyal and Shri 
Devendra Bhardwaj assisted me in this 
compilation and my special thanks are 
due to them. The Cartography Section 
of CAZRI and Shri A. K. Sen were al
ways found ready for making the draw
ings for this monograph. The manu
script was carefully typed by Shri T. S. 
Viswanathan. I am grateful to all of them. 
Thanks are also due to editors of Journal 
of Bombay Natural History Society for 
permitting me to reproduce excerpts 
from our papers published III the 
Journal. 

Dr. H. S. Mann, 
supported the entire 

Director, CAZRI, 
project morally, 
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financially, and by providing all the faci
lities. Dr. Polak Ghosh, Head of the Divi
sion of Animal Studies, CAZRI, my 
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friend indeed, was with me to provide 
moral strength which was needed at 
times. I am deeply indebted to them. 

ISHW AR PRAKASH 
Coordinating & Monitoring Centre for 
Rodent Research and Training, Central 
Arid Zone Research Institute, Jodhpur. 



In IItUIlUalON 

The mammalian fauna of India is 
better known than that of several Afro-

\ 

Asian countries. At the dawn of the pre-
sent century an immense volume of mate
rial poured out of the pens of sta:warts of 
Indian mamma~ogy like W.T. Blanford, 
T. C. Jerdon, R. C. Wroughton, 
O. Thomas, followed by R. I. Pccock~ 
S. H. Prater and J. R. Ellerman. The 
Bombay Natural History Society did a 
great service by conducting mammal sur
veys of the Indian sub-continent. Unfortu
nately, however, neither the survey teams 
visited the Ra:asthan desert nor its fauna 
was studied during the golden period of 
Indian mammalogy. The author had, 
however, the privi:ege of initiating re
search work on the desert vertebrates 
under the auspices of a UNESCO Pro
ject (1952-56) with the able guidance of 
Prof. Daya Krishna. Later, in 1959, the 
Central Arid Zone Research Institute 
created opportunities for studies on the 
fauna of the Indian arid zone by organis
ing a section on Animal Ecology. As a 
result, several monographic works on the 
vertebrates of Rajasthan desert have ap
peared (Fitzwater and Prakash, 1966. 
1974, 1978; Prakash, 1957, 1959, 1974, 
1975, 1977; Prakash et al., 1971a; Pra
kash and Ghosh, 1975; Gupta and Pra-
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kash, 1975; Barnett and Prakash, 1975; 
Reichman et ai., 1979). The present mo
nograph is an attempt to coil ate and com
pre the results of work carried out on 
the eeo-physiological aspect of Meriones 
hurrionae by the author during the last 
27 years, along with those of his co]]~a
gues, and the information available in a 
scattered way in numerous scientific pe
riodicals on the most abundant and de
struc'ive mammal of the Indian desert, 
M eriones hurrianae (J erdon) . 

The Study Area 

The Rajasthan desert, which has been 
the venue of our studies since 1952, is a 
land lccked tropical desert situated on 
the eastern most fringe of the Saharo
Rajasthanian belt. Its eastern boundary 
coincides with the Aravan ranges which 
continue into wooded land further to it. 
Archaeo'ogically, this desert is not very 
o'd as its age is estimated to be 5,000-
10,000 years (Krishnan, 1952; Wadia, 
1960), though contradictory views have 
been expressed by various authors on its 
age (Ahmed, 1969). 

Rajasthan desert, occupying about 60 
per cent of the total Indian arid region, 
res between 25° and 30° North Lati-
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tudes and 69.5° and 76° East longitudes. 
The rainfall. as characteristic of desert is 
low and erratic. Ninety per cent of it 
fans during the monsoon season, from 
Ju~y to September. It varies from 80 mm 
to 425 mm per annum (Range during 
50 years). During the period of study 
( 1968-69) the rainfall varied from 9 to 
200 mm at various localities in the Raja
sthan desert. Heat during the summer is 
intense. The average monthly minimum 
and maximum temperatures available for 
seme stations are recorded in Table 1 
Re~ative humidity is minimum during the 
hot season, while it is maximum during 
the monsoon; April and August are re
corded as the months with lowest and 
highest humidity respectively (Pramanik 
and Hariharan, 1952). The mean vapour 
pressure values are lowest during the cold 
season and maximum during monsoon 
season. 

The habitats have been classified into 
sandy, gravel, rocky and ruderal foHow
ing Prakash (1962-64). The sandy hab
itat covers vast stretches of loose sand 
transported by high wind velocity, some
times forming hummocky phase and sand 
sheets on the alluvial plains in varying 
thickness. The sandy plains are inter
spersed with mobile sand dunes in the 

crop fields. Where irrigation facilities 
are available the land is put to agricultu
ral use regularly, otherwise the land is 
kept fallow ranging from 2 to 3 years to 
regain soil fertility. The gravel plains are 
usually situated on the foothills save in 
laisalmer district where vast gravel plains 
occur even without the presence of hi Is 
in the near vicinity. This type of habits 
does not, however, occur in all the dis
tricts. Rocky outcrops occur throughout 
the region but are notable in Sirohi, 
Jalore, Jodhpur, Jaisalmer and Jhunjhunu 
districts where the studies were conduct
ed. These rocks are a mixture of rhyolite 
and sedimentary sandstone. The crevices 
and shallow caves on the hills and Eup
horbia caducifolia clumps on the hilly 
s!opes form the ideal habitats for rodents. 
Village settlements are scattered through
out the desert on almost all the landforms 
depending upon the availability of water. 
This complex situation, the ruderal ha
bitat, was studied in all the districts. Al
most all of these areas are rainfed and 
irrigated crops are situated very near 
the human dwellings. Fie~d and house 
boundaries made of mud wall covered 
with dry thorns of Zizyphus nummuiaria, 
Prosopis juliflora and twigs of Calligo
num polygonoides form an ideal habitat 

. for the rodents in this habitat. 
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TAXONOMY, DIAGNOSIS AND GEOGRAPHICAL DISTRIBUTION 

The genus Meriones Illiger, 1811 (Mu
ridae, Geibillinae) has a wide range of 
distribution from Morocco in northwest
ern Africa to the Indian desert in the 
east and through the Russian and Chinese 
deserts to Gobi in Mongolia and Man
churia in north. The taxonomic treatment 
cf the genus is available in Thomas 
(1919), E!lerman (1940, 1941, 1947), 
Chawor'h Musters and Ellerman (1947). 
The genesis is characterised by upp:?r 
molars being strictly simple prismatic 
with no signs of cusps. The folds of the 
upper molars are most'y equal in size. 
Laminae of molars are joined, and the 

,folds nearly meet in the middle line of 
the tooth (EI' erman, 1961). With these 
characters the genus can be differentiated 
from the two other genera viz. Tatera and 
Gerbillus of the subfamily Gerbillinae 
found in the Indian subcontinent. The 
Indian Desert Gerbil, Meriones hurria
nae (Jerqon, 1867) is the eastern-most 
species of the genus in the Saharo-Raja
sthan desert range (Prakash, 1974). It 
is the only species included under the 
subgenus Che;'iones Thomas, 1919. 

Meriones hurrianae (Jerdon) 

1867 Gerbillus hurrianae Jerdon, Mamm. 
India, 186 (Hissar, Haryana). 
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1919 C heliones hurrianae collinus Tho· 
mas, 1. Bombay nat. Hist. Soc. 26 : 
726 (Kohat, Northwest Frontier 
Province, 1,000-1,700 ft). 

Diagnosis 

Fossorial, Diurnal, at times crepus
cu' ax. Head and body about 100 mm, 
tail equal to or usually shorter than head 
and body, with a black pencil of hair at 
the tip. The ear is short, less than one 
tenth of body length. Fore and hind foot 
with well developed claws. Mammae 8. 
The hairs are short and harsh, light brow
nisb grey, sometimes reddish brown; un
derparts dirty white to pale yellow. Feet 
whitish or light brown. Tail as dorsum, a 
black streak throughout on dorsal side 
(Ellerman, 1961). 

Geographical Distribution 

The species is considered to be Irano
Rajasthani 1n distribution (Prakash, 
1974). It is spread from Iran, Afghani
stan, Pakistan to the Indian desert (north
ern Gujarat, western and north-eastern 
Rajasthan, Haryana and parts of Punjab 
and Delhi Union Territory). 



When alarmed, the desert gerbil 'pops' out of its burrow (above) and gradually 
lcav,es it ( below) 



POPULATION ECOLOGY 

On the basis of extensive trapping, at
tempts have been made to discuss the 
distribution of the Indian desert gerbil. 
Meriones hurrianae (Jerodn), in Raja
sthan desert with reference to various 
habitat and vegetation types, its relative 
abundance and its interactions with othet 
rodents. It has been observed that the 
merion gerbi! occurs in a variety of habi
tats and vegetation types, and is the most 
abundant rodent of this desert. 

The Indian desert gerbil, Meriones 
hurrianae (J erdon) was colle-.:ted at nne 
iocality In each of the e!even administra
tive districts of the Rajasthan des-ert. At 
each locality trapping was carried out in 
four habitats, namely, sandy, rocky, gra
vel plains and ruderal (village comp!ex). 
In each habitat, two trap lines, contain
ing 30 snap traps in_' each line at an in
terval of 10 metres were fixed in a homo
genous vegetational community. The two 
trap lines were 15 metres apart from each 
other and were run for 72 hours. Snap 
traps were baited with peanut butter. The 
frequency of M. hurrianae is ,expressed as 
the percentage of total number of rodents 
cc.llected in a habitat and in a locality. 
Observations on their ecological distri
bution were also made in the field. 

Ecological Distribution 

Among the Indian desert gerbi" Meri
ones Izurrianae (J erdon), collected dur
ing the survey, 60 per cent were from 
sandy habitat, 17 per cent from gravel 
plains, and 23 per cent from the ruderal 
habitat. No merion gerbil occurred in the 
rocky habitat. This analysis suggests that 
the rodent shows a habitat preference 
for the sandy environment. 

Sandy habitat: In the sandy habitat, 
M. hurrianae inhabits a variety of sub
habitats. It mostly occurs on the sandy 
p!ains and in the interdunal regions. It 
does not occur on the undulating mobile 
sand dunes. On the sandy plains as well, 
it prefers hummocky landscape, which is 
formed due to a higher density of' bushes 
like Capparis decidua, CaUigonum poly
gonoides and Zizyphus nummulaiia. The 
drIfting sand, blown by the strong desert 
winds, piles around the bushes, giving a 
hummocky look to the topography. The 
desert gerbil concentrates its burrows 
over the hummocks and around it. This 
type of denrung behaviour puts gerbils in 
an advantageous position, especially in 
the sU,mmer season since due to the pre
sence of extensive root system of the 
bushes, a higher humidity is maintained 
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in the soil surrounding it, and in their 
burrows also thus enabling them to with
stand the desert temperature comfortably 
This micro-climate, higher relative humi
dity and low temperature (Prakash et al., 
1965) in the burrows a~so assist them in 
maintaining a balanced state of homoes
tasis. 

During the rainy season, the sand dunes 
are temporarily stabilised and the rod
ents move to these dunes from the inter
dunal regions, mainly for foraging since 
a wide variety of vegetation sprouts on 
them. At Bikaner, it has been observed 
that the dunes were completely colonised 
by the desert gerbils and the spacing in 
between their burrow openings was even 
less than half a metre. Excavation of their 
burrows revealed that, on the temporarily 
fixed dunes, they do not dig extensive 
burrow syst((ms but thrive in straight tun
nels from a metre to three metres long. 
These rainy-season-tunne:s do not pene
trate deep into the soil and are only 5 to 
10 em deep. 

In the Shri Ganganagar district, the 
landscape of most parts of this district 
has changed from undulating sandy plains 
to flat, irrigated crop fields during the 
last 40' years, after the advent of the 
Ganga CanaL The desert gerbils were as 
pro'ific in this district in the pre-canal 
period, as they are now in any other' sandy 
plain of the Rajasthan desert (Praka5h, 
1958). The numbers of the desert gerbil 
have now been drastically reduced indi
rectly due to the influence of the present 
day la:Jd use pattern. Now M. hurrianae 
occurs near crop fields on uplands where 
patches of sandy soil are distinct. 
Thr0ugout the crop fields, where the soil 

is c~ayey and consolidated, desert gerbi's 
are not found and they are replaced by 
Nesokia indica, Tatera indica indica and 
Rattus meltada pallidior. Taber et al. 
(1967) have also observed that the de
sert gerbil-was once much more commonly 
distributed through the Lyal:pur region in 
Pakistan. Land levelling for irrigation de
stroyed the interpersion of dry mounds for 
burrowing and moist depressions for feed
ing. Consequently, their numbers have 
also reduced in Lyallpur over the past 
century due to the introduction of irriga
tion. 

At certain localities in the desert, the 
drifting or' the sand dunes is checked by 
hillocks and a huge amount of sand is 
deposited at the foot of the hiU _(Barmer, 
Jodhpur, Jaisa'mer and Jhnnjhunu dis
tricts). At times, such deposits reach 250 
to 350 metres above the hil'ocks. When 
the sand accumulation is fresh, unstabilis
ed, and is composed of loose soil Gerbil!us 
gleadowi migrate to it but as gradual'y 
the soil stabilises, G; gleadowi are -more 
or less replaced by M. hurrianae. 

Included in -the sandy habitat, we find 
the desert gerbils· in the salt p'ains near 
Sambhar Lake, Pachbhadra and Didwana 
reg:ons. Their burrows are found even in 
the salt pits, indicating that they can to
Lerate a hjgh level of salt in the soil with
out any apparent effect. The desert ge(
bils in the Pachbhadra salt regioTl, how
ever, look paler th_an those found in (lthel_" 
localities and the hairy tuft at the tip of 
their tail is brownish-sandy in colour in
stead of the usual black co!our. 

Gravelly habitat: There are two chief 
types of gravel plains found in the Raja
sthan desert, one is composed of hard 
rock pebbles (J aisalmer-Barmer districts 1 



and the other type is chiefly due to ,:1 

large number of calcium carbonate COll

cretions which are formed due to upward 
movement of calcium carbonate, by 
leaching of soil (Nagaur, northern Jodh
pur and Jhunjhunu districts). The desert 
gerbils do not occur in the first type of 
gravel plain but common:y occur in the 
latter, usually in depressions where the 
grasses and other vegetation grow which 
provide forage for them. 

Ruderal habitat : Our definition of the 
ruderal habitat includes rather a number 
of sub-habitats which are influenced by 
man. Certain viliages, and the micro
vi!lag~s, locally known as 'Dhani', are 
situated over sand dunes. The Hairy
footed gerbil, Gerbillus gfeadowi, is the 
most common rodent around them but 
M. hurrianae occurs in the mud-thorn 
c'ad, fences of the dhani or a house. 
These gerbils do not actually enter the 
houses which are inhabited by Rattus 
raUus and Mus musculus but occur in 
the backyard, cattle sheds, etc. Whether 
these gerbils thrive on the natural vege
tation or depend on man f'or food is not 
known precisely. 

Prior to pre-monsoon showers, the 
fields are ploughed for sowing the kharif 
crops. Due to ploughing activity, bur
rows of desert gerbils are destroyed and 
they migrate to the fringes of the fields 
where they re-establish themselves in 
shallow burrows. Soon after the crops are 
harvested, two types of their distributional 
patterns are observed. Some immigrate in
to the harvested fields and quite a large 
number colonise the small patches where 
the crop is stacked and the places where 
crop grains are being threshed from eats. 
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I have seen as many as 40 desert gerbils 
in an area of' 15 sq metres, foraging on 
the harvested crops. They also inflict 
severe damage to standing crops by feed
ing upon entire plants in early stages of 
growth and later by cutting the plant and 
then feeding upon the ripe seeds, both 
in kharif and rabi crops. 

Relative Abundance 

While M. hurrianae is distributed a'l 
over the Rajasthan desert, it is more 
abundant in the sandy habitat at Jodhpur, 
Barmer, Nagaur, Churu, Jhunjhunu and 
Sikar districts (Prakash, 1972). Their 
relative abundance, the frequency of M. 
hurrianae being calculated as per cent of 
total number of rodents collected in the 
trap lines in 72 hours has been analysed 
The relative abundance of' the desert ger
bil appears to be associated with the soil 
types. In the western districts (J aisalmer, 
Bikaner and part of Barmer), the topo
graphy is dominated by drifting sand 
dunes and a lower number of desert ger
bils are recorded there. In the northern 
district of Shri Ganganagar, their frequ
ency is low due to the altered land use 
pattern due to irri~ation cropping. In the 
south-eastern districts of Pali and north
ern Sirohi, the soil is too clayey and hence 
their numbers are low. In one of our 
earlier communcations (Pra~ash et al., 
.1971 c), we had stated, on the basis of 
quantitative data, that M. hurrianae num
bers and the day pet ceIit in soii are in
versely proportionai. But in the central 
and south-eastern districts the soil is 
'Red-desertic' type (Roy and Sen, 1968) 
and considering their abundance iIi this 
region it appears that this soil type is 
most suitable for them. 
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Table 2. Per cent basal cover in different vegetation communities and relative 
abundance of M. hurrianae in sandy habitat (Prakash, 1972) 

Chief vegetation Community 

Tephrosia purpurea-Aerva pseudo-
tomentosa-Aristida spp. 
Eleusine compressa-Cy perus 
arenarius-Calligonum polygonoides 
Lasiurus sindicus-Cenchrus biflorus-
Blepheris sindicum 
Cyperus arenarius-Aristida spp.-
Crotalaria burhia 
Cy perus arenarius-·Cenchrus 
biflorus-Crotalaria burhia 
Pulicaria wightiana-Sesbania 
aegyptiaca-Aristida spp. 
Sporobolus helvolus-Desmostachya 
bipinnata-Acacia jacquemontii 

% Basal cover 
of vegetation 

0.1 

3.2 

6.9 

1.0 

1.3 

8.9 

6.2 

Per cent 
frequency of 
M. hurrianae 

53.3 

27.2 

25.0 

24.2 

750 

35.5 

54.5 
Panicum turgidum-Eleusine compressa-
Dactyloctenium scindicum 
Dichanthium annulatum-Eremopogon 
!ayeolatus-Aristida spp. 
Cenchrus setigerus-Eleusine 
compressa-Aristida spp,. 
Zizyphus nummularia-Cenchrus 
biflorus-Aristida spp. 
Gram field 
CottQn-wheat field 
Bajra-chilli field 

Ri!iative abundance in relation to vegeta
tion: 
Table 2 summarises various vegeta
tional communities in which rodent trap
ping was done in different habitats, per' 
cent basal cover of vegetation, and the 
frequency of M. hurrianae as per cent 
of the total number of rodents col'ected. 
It is' evident that the desert gerbils are 

0.8 75.0 

7.3 present 

1.0 25.0 

3.4 28.0 
20.0 
57.1 

- 44.5 

found in almost every vegetation type 
due to their versatility to adapt to a wide 
variety of food (Prakash, 1962, 1969). 
It appears from the Table that gerbi's are 
more common in communities having 
Aristida spp. as a dominant grass (Pra
kash, 1973). Earlier we had observed 
(Prakash et al., 1971c) that at six locali
ties in the three bio-climatic zones of the 



Rajasthan desert the largest number of 
this gerbil was associated with the grass 
Aristida. It has also been found that the 
desert gerbils shift their burrows near the 
creeper, Citrullus colocynthis, when it 
fruits. A burrow opening can be found 
near and under every fruit. The fruit is 
scooped and seeds eaten right from the 
burrow, without exposing the rodent to 
dmatic and predatory hazards. M. hur
rianae shuns localities where an abund
ance of grasses like Cenchrus biftorus 
and Erianthus munja grow. The ripe in
florescence of C. biflorus is very spiny, 
which sticks to their body and makes 'ife 
difficult for the gerbils (Prakash. 1964a). 
In the 100 mm rainfall region in the ex
treme west of Jaisalmer district, M. hur
rianae were found to be associated with 
the perennial bush, Haloxylon salicorni
cum. Association of this rodent with this 
bush has a~so been observed in North 
Africa by Petter (1961). 

Re:ative abundance in relation to basa' 
cover of vegetation: It is evident that 
basal cover of the vegetation does not, 
influence the relative numbers of the de
sert gerbils (Table 1). Seventy-five per 
cent of the rodents trapped were M. hur
rianae where the basal cover was only 1.3 
and 0.8 per cent respective'y, whereas in 
vegetational communities where the basal 
cover was high, 7.3, 3.4 and 3.2 per 
cent, the relative abundance of desert 
gerbils was not more than 27.2 per cent 
(Table 1). But in the Sporobolus-Desmo
stachya-Acacia community, where the 
basal cover was comparatively high (6.2 
per cent), the frequency of merion gerbils 
was also high (54.5 per cent). These 
findings indicate that the basal cover of 
vegetation and the frequency of desert 
gerbils do not have any definite and 
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apparent relationship. 

Rodent Associations 

In the western districts of the desert. 
M. hurrianae is associated with the Hairy
footed gerbil, Gerbillus gleadowi and 
Wagner's gerbil, G. nanus indus (Table 3). 
In some of the districts, Rattus gleadowi 
and Mus platythrix sadhu are also found 
a'ong with M. hurrianae. In the south
eastern districts which receive compara
tively more rainfall, Rattus meltada paJi
dior occurs with them a'ong with Tatera 
i. indica. In the gravel plains it Jives in 
as'>ociation of T. i. indica and in the ru
deral habitat along with R. m. pa!lidior. 
More extensive work, which is being taken 
up, will probab'y throw some light on 
the intricate interactions between the 
various rodent species which inhabit the 
same habitat. 

Population Structure 

Live desert gerbils, Meriones hurria
nae (J erdon) , were collected from the 
field for our toxicologial work during 
1963-64 and 1966-67. Records were 
maintained with respect to their body 
weights, sex and age. During both the 
periods the site of collection was the same 
and, therefore, an attempt has been made 
here to deal with the body weight, sex 
ratio and age structure found in the de
sert gerbil population during the two 
years. Interesting facts about the popula
t:on structure have come to light. 

During 1963-64, merion gerbils were 
collected by flooding their burrows with 
water. No sooner the'rodents rushed out, 
they were scooped with butterfly nets 
and transferred to cages. During 1966-67, 
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Table 3. Rodent associates of M. hurrianae in the Rajasthan desert 
(Prakash, 1975a) 

Rajasthan desert 
districts 

Barmer 
Bikaner 

Jaisalmer 
Jodhpur 

Jhunjhunu and 
Sikar 
Churu 
Nagaur 
Pali 
Jalore 
Sirohi 

Rajasthan desert 

Rajasthan desert 

Rodent associations (based on frequency of trapping. 
first species being the most abundant 

Sandy Habitat 

Meriones hurrianae-Gerbil {us gleadowi 
M. hurrianae-G. gleadowi - Gerbillus nanus indus
Rattus gleadowi 

G. g/eadowi-G. n. indus-M. hurrianae 
M. hurrianae-Rattus meltada pallidior-Tatera indica 
indica 

G. gleadowi- T. i. indica-M. hurrianae 
M. hurrianae'- G. gleadowi 

M. hurrianae- T. i. indica-R. m. pa/lidior 
M. hurrianae-T. i. indica 
M. hurrianae--G. gleadowi 
M. hurrianae-R. m. pal/idior-T. i. indica 

Gravelly Habitat 

M. hurrianae-T. i. indica 

Ruderal Habitat 

T. i. indica-R. m. pallidior-M. hurrianae 

however, they were coI!ected by trapping 
in Sherman live traps. During both the 
years, they were collected from natural 
grasslands comprising main'y of Cenchrus 
biflorus, C. 'setigerus, C. cillaris, Aristida 
adscensionis and Cyperus rotundus. The 
site of collection was the Central Research 
Farm of the Institute situated at Jodh
pur. Body weights of gerbils were taken 
on a triple-beam scale (accuracy 1/10 g) 

soon after their capture. They were 
sexed. With respect to age, the gerbfs 
were classed into two groups: those 
.weighing .below 40 g were regarded a~ 

sub adults and the rest as adults. This 
categor:sation was made following Ghosh 
(1968) who observed that sexual matu
rity is attained by them around the body 
weight of 40 gm. 

Body Weight of Adult Gerbils 

Body weight trend through the year: 
The mean month~y body weights of adult 
desert gerbils· fluctuate around 60 g 
during 1963-64 and around 70 g during 
1966-67 (Table 4a). Body weights tend 
to decline after winter and reach a low 
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in summer, thereafter they increase. A 
steep peak is, however, observed in June. 
the hottest month during which dmatic 
conditions are very hustile and there is 
severe paucity of food (Prakash, 1971a). 
Such a peak has also been observed by 
my co-worker in the Indian gerbil, T atera 
indica indica, which were corected from 
Bikaner during 1968 (Jain, 1970). It 
is difficult to ~ssign any definite reason 
for th's sudden increase in the body 
weight of adult merion gerbils but in bo!h 
the species (Prakash, 1962; Jain, 1970) " 
peak is also shown in the reproductive 
activity in both the sexes. Whether the 
peaks in reproductive activity and body 
weight;; are independent characteristics or 
whether there is a cause and effect rela
tionship between the two can be ascer
tained only when further work is done. 
On the whole, the trend of varilJtions in 
mean month:y body weights of adult 
gerbils appear to be parallel to the avail
ability of food in the desert tract. Mini
.mum food is available in natural condi
tion during summer months when a~l the 
vegetation dries and, therefore, the body 
weights are also minimum during these 
months. During the monsoon and post
monsoon seasons when vegetation is 
gre~n, the rodents gain body weight. Dur
ing winte~ when the vegetation starts dry
ing, the gerbils also start losing body 
weight and it continues till summer. 

Differences between sexes: Ma'e desert 
gerbils are found to be heavier than the 
fema!es in all the months except in Octo
ber, 1966 (Prakash, 1971a). This differ
ence, however, reached the level of signi
ficance (Table 3), only in JanuariY~ 
August and September during 1963-64 
,and in. February and August during 
1966-67. 

Differences between years: The mean 
month'y body weights of male desert ger
bils col'ected during 1966-67 were higher 
as comrared to those of male gerbils col
lected during 1963-64 except in January 
(1963-64) but the difference was statis
tically significant on:y during August. 
Similar was the trend in the body weights 
of adult female gerbils between the two 
periods, significant differences (Table 3) 
being observed in the months of March. 
July and August. It is noteworthy, that 
significant differences in the body weight 
of both the sexes were observed during 
monsoon season, body weights being 
heavier in 1966-67 during which year the 
total precipitation (280 mm) was more 
as compared to that in 1963-64 (184 
mm). It may indicate that a greater avai~
ability of green food directly influences 
the health of the rodents resulting in an in
creased prevalence of pregnancy and in an 
increase' in the litter size (Prakash, 
1964b) . 

Distribution of body weights in the 
samples: In Table 4b the body weights 
of the desert gerbil are classed at 20 g in
tervals. The two classes, up to 20 g anu 
20.1-40 g represent sub adult gerbils. 
It is observed that these two c1asses are 
not distributed uniformly in the popula
tion tluring 1963-64' whereas during 
1966-67, their distribution is more or less 
regular. Noteworthy is the poor repre
sentation of these classes during monsoon 
which is reported (Prakash, 1964b) to 
be the pe,riod of their peak littering acti
vity. The weight classes 40.1-60.0 g 
and 60.1 to 80.0 g are distributed almost 
throughout the year in both the sexes 
during 1963-64, and these two and the 
80.1 to 100 g c'ass are distributed simi
larly during 1966-67. It is interesting to 
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note that the 80.1-100 g class is very 
poorly represented • during 1963-64. 
Moreover, the 100.1-120 gm and 120.1-
140 g classes are completely absent in 
both the sexes during 1963-64 whereas 
they are represented during 1966-67. 
These observations indicate that during 
the earlier year the older (heavier) gerbils 
were not present in the population al
though the chances of their collection, 
if they were present, were much more as 
they were being collected by flooding 
their tunnels and chances of their escape 
were minimal. This may be related to the 
poor feeding conditions available to de
sert gerbils during' the previous year when 
the rainfall was poor (184 mm) as com
pared to 1966-67 (280 mm) (Prakash, 
1971a). 

Body Size 

The merion gerbils were snap-trapped 
at Jodhpur (26° 18'N-73°0lE) and 
Mau'asar (2r24N-74°3SE) in the Raja
sthan desert. A comparison of various 
body and cranial measurements* has 
been made with (Prakash & Kumari, 
1978) those of the sample from (Umar
kat, 25°N-700E) Sind (Pakistan) as per 
the data presented by Ellerman (1961). 

Table 5 and Table 6 present the varia
tions and statistical analyses of standard 
body measurements and cranial measure
ments of ma'e and female M. hurrianae 
collected from the two localities in Raja
sthan desert and those from Sihd (ThaI 
desert). 

Difference between sex: The male M: 
" hurrianae are longer in respect of .all the 

standard body measurements than female 

from both the locations in the Rajasthan 
desert (Table 5); except that the ear of 
fema~e population in Maulasar is straight
ly larger than that of its counter part. 
However, these inter-sex differences are 
not statistically significant. Surprisingiy, 
however, the females of Sind are fairly 
larger than males, significant differences 
being in respect of hind foot (P<0.05) 
and ear (P<0.05). 

In the Jodhpur population of M. hllr
rianae, skull of ma~e animal is larger in 
almost all the measurements but signi
ficant differences exist only in respect of 
condylobasal (P<0.05) and occipitona
sal length (P<O.OS), length of tympanic 
bulla (P<O.OOl), palatal length 
(P<0.05). In the Maulasar 'population, 
!ikull of male gerbils are larger in some 
respects (Table 6) but the measurement 
of rostral, tympanic bullae the upper and 
lower molar regions of females are larger. 
The significant difference pertains on'y 
to the breadth of tympanic bulla 
(P<0.05), that of male being wider. 

Difference between the three popu!a
tions: The interesting feature among the 
three populations of M. hurrianae is thaI 
the head and body length of Sind popUla
tion is smaller than that of Jodhpur and 
Mau'asar rodents but rest of the standard 
body m:::asurements are longer than that 
in the latter two populations, except hind 
foot of males of Sind and Maulasar 
(Table S). The male Desert gerbils of 
Jodhpur are significantly larger (P<O.OS) 
than those of Sind in their head and body 
measurements. Significant level of differ
ence in tail length is seen in between fe
males of Sind and Jodhpur (P <0.01), 
and Sind and Maulasar (P<O.OOI). At 

*All measurements are after Jain et al., 1975 and Rana et a!., 1970,1975. 



'" c 
.9 
~ 
-a c
o 
c
u 
l!:! .-5 

e 
o 

.;: 
u 
0:1 
C 
.~ ... ... 
:J 

..c .., 
u 
C 
o 

~ ._ 
o 

e 
e 

c 
.9 
~ 
"3 
co 
Co 

"0 .:: 
r:JJ 

'" ,.... .,2\0 
«I-

e " uz u.. ....... 

....... 'oo:::t' 00 0 

~ ;:i ci ~ 
+1 +1 +1 +1 
\0 V'I \0 \0 
r'I r'I "'! 
.,.; 0\ ~ co 
r'I 0 r'I - -
...... 00 \0 00 
N 0 «) 0 
...; N 0 0 
+1 +1 +1 +1 
o N 0 V'I 
co V'I 0 
-.0 .,.; 00 00 
N ...... N 

o V'I 0\ N 
\0 "'! "<t- «) 

N ~ 0 0 
+l +1 +1 +1 
V'I 0 N 0 
r- 0 V'I 
~ 0\ -.0 00 
NON - -
r- \0 r- "<t
o V'I ~ N 
N N 0 0 
+1 +1 +1 +1 
r- r- N V'I 
~ 00 ~ t-
oo ~ ~ 00 
N - N ...... 

+1 
o o 
N 
N -

o o 
.,.; 
+1 
«) 

V'I 
.,.; 
N -
~ 
o 
-.0 
+1 

25 
-.0 --

0\ 
00 o 
+1 
o 
o 
00 
N 

«) 

N o 
+1 

o 
«) 

o 
+1 
ro o -

15 



16 

e 
o 

t!:: 
<) 
C<$ 
CI 
C<$ .;:: ... 
:::l 

..<:: 
VI ... 
CI 
.9 ... ... 
::E .... 
o 

e e 
VI .. ... 
t) 
f: 
C<$ 

f.i 
] 
CI 
C<$ ... ., 
III 

oS 
.5 

... 
:::l 
A 

..<:: 
"'C 
o ..... 

CI 
.9 -C<$ 

'3 
A 
o 
A 

"'C 
C 
in 

~~MM~NN~~~~_~ O~N~ O~ 
N M V N ~ """""' 'f"""'4 'f"""'4 'f"""'4 '11""""'4 ...-t 'f"""'4 M ~~' • ~ 0 ........ ...-t 

000000000000000 0 00000 
+1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 
MOOMO~M~M~MMO~MOMO~~~ 

~~~~:~~;~~~~~~~~~~~~~ 
M~~...-t'f"""'4 'f"""'4 '11""""'4~ 'f"""'4 'f"""'4 

~ ~ '<t" ~ r--'\o ~ M '<t" 
NON ........ _..O ........ ('f') 

000000000 
+1 +1 +1 +1 +1 +1 +1 +1 +1 

O~O~~~~~~~~~~=~M~~~~S~~ 00000000000 0 00 0 0000 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
OOO~O~O~OO~O~~~~~~NO~~ 
~r--~-~OO-O~~~ ~~~~OON~~ 
~OM~~~~~~ ~~NM~~~N~~~ 
M~~ ........ 'f"""'4................ ........ ~ ........ 

~""""~~O~~~~~M~~~~O~~ ........ ~ ........ 

ddddd~ddd~dd~dciddddod 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ B ~ ~ ~ ~ ~ ~ ~ 
~Or--OO~ooOOO~O~OONOO~~NO~ 
MON~~~~~~~N:~~OON~~~~ 
ON~~O_.-OO~-O.-NM~~~N~~~ 
f"') ('1"') C""'l ........ 'f"""'4 ........ 

r--o 
+1 

V'\ 
00 

~ 

N 
~ 

o 
+1 
'3, 
~ 

o 
M o 
+1 
~ 
N 
~ -

M -o 
+1 -~ 

V'\ 

--o 
tI -o 
~ 

~ 
o o 
+1 
-.:t o 
~ 



The Indian desert gerbil (above) makes about 10 to IS burrow openings ( below). 



all localities the tail length is smaller than 
head and body length except in the fe
male rodents of Sind where it is 102.89 
per cent of head and body length. The 
hind foot of females of Sind is signifi
cantly longer than those of females of 
Jodhpur (P<O.OOI) and Maulasar 
(P<O.OOl); and that of males of Mau]
asar as compared to males of Jodhpur 
(P<O.Ol). Hind foot measurement of 
both sexes in Sind population is signifi
cantly larger than that of Jodhpur popu
lation (male (P<O.OS, female P<O.OOl) 
and Maulasar (ma~e P<O.OOl; female 
P<O.OS). Likewise,' the ear length of 
male gerbils of Jodhpur is significantly 
longer than that of Maulasar gerbils 
(P<O.OOl). 

No major difference in the skull cha
racteristics of three populations is observ
ed. However, the palatal length of Sind 
rodents is longer than those of the two 
other populations, significant:y with Jodh
pur (male and female P<O.OOl), and 
Maulasar (female P<O.OOl). The length 
of anterior palatine foramina in Sind 
skulls was smaller than that of the gerbils 
of Jodhpur and Maulasar, the level of 
significance in difference ranging from 
0.05 to 0.001. Between the Jodhpur and 
Maulasar populations, the, skull of Maul-

11 

asar females were longer in respect of 
occipotonasal length (P<O.OS), Zygo
matic width (P <0.05), interorbital width 
(P<O.OOI), length of anterior palatine 
foramina (P<O.OOl) and length of lower 
molars (P <0.0 1). Significant differences 
also exist in the measurements of male 
rodents in respect of length of diastema 
(P<O.OOI) and combined width of an
terior palatine foramina (P<0.05), 
Mau]asar species being bigger; and length 
of longer molars (P<0.05) and Maulasar 
length (P<O.OOI), the Jodhpur animals 
being of longer·size (Prakash and Kumari, 
1978). 

The comparison of various standard 
body parts of M. hurrianae from the three 
bioclimatic zones of the Indian desert, in
dicates that the body size of the rodents 
is smallest in the region of low rainfal1 
and high aridity index (water deficiency 
as a percentage of water need) but they 
possess longest tail, hind foot and ear 
(Table 7). Similar finding was also ob
served for the species of Gerbil/us inha
biting this region (Rana et al., 1975). 
The present observations further confirm 
our earlier interpretation that the body 
length decreases with the increasing ari
dity and the tail and ear length increases 
accordingly. The functional advantages of 

Table 7. Relationship between body size (average of both the sexes), aridity indices, and 
annual average rainfall (mm) in M. hurrianae from three populations (Prakash 
& Kumari 1978) 

Character Sind Jodhpur Maulasar 

Head and body ( mm ) ) 2.12 126.6 126.0 
Tail (mm) 120.8 111.9 112.1 
Hind foot (mm) 28.9 26.6 27.9 
Ear (mm) 10.5 8.6 8.1 
Aridity index -94 -80 -73 
Annual rainfall (mm) 91.4 366 430.5 
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these xeric adaptations are that the rod
ents of the same species become more 
saltatorial in extreme desert (Sind) as 
compared to semiarid environment, afj 
a result of which the hind foot e~ongates 
to withstand the impact of the jump and 
also the tail to maintain the balance while 
the rodent is jumping. 

The study also points our that the 
entire population of M. hurrianae, spread 
from Sind to eastern parts of the Great 
Indian Desert is more or less homogen
ous in morphological characteristics. 1 he 
homogeneity o~ the species suggests that 
its immigration to the Indian desert from 
the arid zone of middle-east occurretl 
fairly early in the geological sequence and 
that the Indian desert is not a man-made 
or a young desert as hitherto claimed 
by the archaeologist and historians 
(Krishnan, 1952) that the onset of ari
dity in the Indian sub-continent had 
started much earlier. This study further 
strengthens the views expressed earlier 
(Prakash, 1974) in the context at zoo
geography of mammals of the Great Tn
dian Desert. 

Age Structure 

Adult-subadult ratio: The proportion 
of sub-adult gerbils in the population of 
desert gerbi:s in 1963-64 was significantly 
higher than (d=4.03) those in the po
pulation of 1966-67 (Table 8). It is 
rather djfficult to visualise the possib!e 
reasons for this significant difference as 
it is eJl:pected that the number of sub
adult gerbils should be more during 
1966-67 when there was a comparative:y 
larger popUlation of heavier animals and 
durin~ which year the feeding conditions 
were also superior to 1963-64. This para
doxical situation may perhaps be explain
ed on the basis of the difference in the 

. modes of collection of the animals during 
the two years. During 1963-64, they were 
collected by flooding their warrens with 
water and, therefore, even those young 
ones which had not weaned and which 
did not usually venture out of burrows 
were also forced to move out and collect
ed. Hence a higher representation of 
younger animals (20 g and below) was 
found in the population of 1963-64 as 

Table 8. Adult and Subadult desert gerbils in the 1963-64 and 1966-67 populations 
(Prakash, 1971a) 

Jan.-June 

Adult Subadult 

1963-64 36 17 
1966-67 87 34 

1963-64 67 79 
1966-67 123 53 

July-December 

Adult Subadult 

Male 

83 
170 15 

Female 

77 15 
161 19 

*Significant at 5 per cent level of probability. 
**Significant at I per cent level of probability. 

d = normal deviate between 

subadult population in the 
two halves of year 

4.76* 
4-44*· 

6.75** 
4.78* 



compared to that 1966-67 (34 as against 
19) (Prakash, 1971a). 

Table 8 also indicates that the number 
of male subadult gerbils collected during 
both the years was significantly less as 
compared to fema~e subadult gerbils 
(1963-64-x2(1) = 28.8, P<O.OI; 
1966-67-x2 (1) = 16.93, P<O.Ol). 

It is further clear from Table 8 that 
the numbers of subadult male and female 
desert gerbils, during both the years, col
lected during the first half of the year 
(J anuary to June) is significantly higher 
than those collected during the seco:-d 
half of the year (July to December). This 
would suggest that the rate of reproduc
tion in desert gerbils is higher during the 
first half of the year as compared to that 
in the latter half. 

Sex Ratio 

'Yable 9 shows the monthly and yearly 
sex ratios observed in the two samples. 
For purposes of comparison, the sex 
ratios observed in the cor ection made 
earlier (Prakash, 1962) have a!so been 
included. It can be seen from the Table 
that the numbers of male in the 1953-55 
'collection was slightly more than 50 per 
cent but in the latter collections, it never 
reached the 50 per cent level. The year1y 
ratios in the 1953-55 and 1966-67 sam
ples do not depart from the hypothetical 
50:50 male-female ratio but during 
1963-64 the male desert gerbils are sig
nificantly (x2 (1)=27.4, P<O.OI) less 
in number in the yearly sample, being only 
36.5 per cent of the total. During both 
the years the numbers of male sub adult 
gerbils was also significantly less than that 
of. female subadult gerbils in respective 
popUlations (1963-64, P<O.Ol; 1966 .. 67, 
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P<0.05). This poor representation of 
subadu't male gerbi's could possibly be 
due to three reasons: the number of males 
was very lbw among the new born, trap 
reaction was different with respect to male 
and female subadult gerbils, and morta
lity of male sub adults was more as com
pared to that of female subadults. 

It is very unlikely that the number of 
males was lower _ at the newborn stage. 
This view is supported by the observed 
sex ratio of newborn in the northern palm 
squirrel, Funambulus pennanti Wrought
on and Indian gerbil, Tatera indica indico. 
Hardwicke which inhabit the same loca
lity. The male to female ratio of these 
species have been reported as 1.1: 1 (Pu ro
hit et al., 1966) and 1.1: 1 (Jain, 1970) 
respectively. In young desert gerbil also. 
it is quite likely that both the sexes would 
be represented in equal numbers. 

If trappability of male and female 
young was ditIerent, it may be the reason 
of poor representation of male subadults 
in the population of 1966-67, but during 
1963-64 the desert gerbils were col'ected 
by flooding their warrens and, thelefore, 
their trap response cannot be a factor res
ponsibiIe for the low number of ma'e 
subadults. 

It is quite likely that morta'ity rate in 
male subadults is much more than that 
in females. A low number of male sub
adults have also been observed in thl) 
palm squirrel (Purohit et al., 1966), and 

, in the Indian gerbil (J ain, 1970). Since 
the male desert gerbil increases its home 
range when it attains sexual maturity and 
during the breeding season (Fitzwater 
and Prakash, 1969), the maturing ma'e 
gerbils have to, therefore, encounter hos
tile behaviour from other territorial adult 
males and it can be expected that in the 
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process a substantial number of young 
perish. In addition to the mortality caused 
by social interactions, some subadult male 
desert gerbils may also die as they :lre 
less adaptable to xeric conditions as com
pared to female gerbils. A higher rate of 
mortality may be the possible reason of 
the poorer representation of male sub
adult gerbils in the populations as com
pared to that of female subadult gerbils. 

Seasonal Population Fluctuations 

There is no literature on the fluctua
tions of desert gerbil population except 
for some stray remarks by naturalists 
(Adams, 1899; Blanford, 1888-91; Jer
don, 1867). To fiU up this lacuna in our 
knowledge of the desert gerbils, attempts 
were made by us to undertake a popula
tion study on this species by the, conven· 
tional capture-l1ecapture techniq~e, but 
the inherent trap-shyness of these rodents 
led us to abandon this technique. The 
present study was, therefore, done em
ploying an indirect census method which 
on'y required the counting of freshly
opened burrow openings. A:though this 
technique may have certain limitations, 
yet, for purposes of comparison between 
localities and between seasons, it has 
sufficient validity. 

Methods 

Number of desert gerbils: It was ob
served that soon after venturing out of 
their burrows in the morning, the desert 
gerbils feed continuously for 30-45 
minutes and do not indulge in burrow 
digging. This habit of the gerbils was uti
lized in formulating the census method 
which involved plugging of all the burrow 
openings in the evening after cessation of 
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all surface actIVIty followed by counting 
of all the freshly-opened burrow open
ings in the next morning within about half 
an hour of the start of their morning acti
vity. Since during this period a gerbil is 
not like]y to make more than one burrow 
opening, each fresh burrow opening 
should represent one gerbil. This was 
checked in small plots by ocular count
ing before initiating the study. Plots mea
suring 90 x 90 m were worked and divid
ed in subplots of 7.5 x 7.5 m. In each 
subp~ot all the burrow openings were 
closed at evening and the freshly opened 
ones were counted next morning. The 
plots were situated at J aisalmer and 
Chandan (180 mm average annual rain
fall); Barmer and Gadra Road (300 
mm); and Lachhmangarh and Palsana 
(450 mm) representing the main rainfall 
zones of the Rajasthan desert. Census by 
burrow closing-oJ:ening method was car
ried out in summer (June) , monsoon 
(August), post-monsoon (October), and 
winter (December) seasons. The trend 
of the papUlation number being similar 
the data for both the work sites in each 
rainfa~l zone was pooled. 

Vegetation: The vegetation was studied 
by the line intercept method (Cainfield, 
1941) in 8 transects at each work site in 
every seasons. 

Soil characteristics : The field density 
of soil was worked out by the BI'Iitish 
Standard Test No. 10 C and the per cent 
c'ay and permeability of the soil accord
ing to Darsy's Law method (SOIL 
MECHANICS FOR ROAD ENGINE
ERS, HMSO, London, 1961). 

Climate: The cjmatic data have been 
taken from Pramanik and Hariharan 
(1952) and also from the Climatology 
Section of the Institute. 
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Vegetation Cover 

The vegetation in all the three zones 
comprise chiefly of grasses, the most 
common species being: Cenchrus ciliaris, 
Cenehrus setigerus, Cenehrus bi/lorus. 
Lasiurus sindieus, Aristida adscensionis, 
Eleusine compressa, Perotis hordeiformis, 
Chloris virgata, Cymbopogon jwaran
elisa, Digitaria marginata, Brachiaria 
ramosa and Dactyloctenillm scindicllm. 
etc. The other prominent species of plants 
occurring in these sites are Zizyphus nwn
mularia, Tephrosia purpurea, Aerva to
mentosa, Crotalaria burhia, Capparis 
aphylla, Calotropis procera. Puliearia 
wightiana, Leptadenia pyrotechniea, Cal
/igonum polygonoides, Indigofera sp. etc. 
The main tree species are: Prosopis spici
gera, P. juliflora, Acacia spp., Azadir
aehta indica, Salvadora oleoides, etc. On 
the basis of frequency and density, the 
foHowing plant communities were found 
at the three experimental sites: Banner 
and Gadra Road (BG), Cenchrus-Indi
gofera-Daety,bctenium-A ristida commu
nity; Jaisalmer and Chandan (Je), Eleu
sine-Aristida-Lasiurus community; Lach
hmangarh and Pals ana (LP), Digitaria
Aristida-Cenchrus-Pulicaria community. 

The average annual plant cover at JC, 
BG and LP tracts was 6.66, 3.0, 2.69 
per cent respectively and the grass cover 
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was 1.19,5.98, 1.80 per cent respectively. 
Table 10 shows the fluctuations in the 
total plant as well as grass covers during 
various seasons. It will be observed that 
at BG and JC regions the cover was more 
in summer than in spring which was pre
sumably due to early showers in the 
month of June. 

Soil Characteristics 

The field density of soils from LP and 
JC regions show very little difference 
,(Table 11). These soils are denser than 
the soil at BG region since the field den
sity of soils in the region is 1.36 g/cm 
as compared to 1.80 to 1.82 g/cm at 
the LP and JC regions respectively. The 
soils of JC regions have the maximum 
amount of clay whereas the clay content 
is least in the soils of BG tract. Permea
bility of the soil for the seepage of water 
is maximum in the Je region and lowest 
in the BG tract. 

Desert Gerbil Numbers 

A verage annual number l'n three rain
fall zones: The average annual number 
of the desert gerbils was maximum per 
experimental p'ot in the Barmer-Gadra 
Road tract and minimum at the Jafsal
mer-Chandan tract (Table 10). 

Table 11. Characteristics of soils of BG, LP and JC regions (Prakash et al., 1971c) 

Localities 

Jaisalmer-Chandan 
Barmer-Gadra Rood 
Lachnmangarh-Palsana 

Field 
density 
(gm/cc) 

1.80 

1.36 
}.g2 

% clay 

5.3 

3.1 

4.5 

Permeability 
(gm(hr) 

0.8081 

0.1622 

0.3485 
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Seasonal fluctuations in gerbil numbers: 
The gerbil numbers show an annual trend 
which is identical for the Iaisa'mer-Chan
dan and Lachhmangarh-Palsana regions 
(Prakash et al., 1971c). In those two 
tracts, their number is low in summer, 
slightly builds up during monsoon and 
reaches a peak in winter; whereas at Bar
mer-Gadra Road tract, their number is 
mllllmum during summer, somewhat 
higher in winter, reaches a peak in spring 
and declines in summer (Tab~e 12). The 
differences in number between seasons 
were maximum in the IC region, which 
also has the maximum climatic conditions 
as compared to the other two tracts. 

A verage annual number of desert ger
bil in relation to climatic factors: It is 
evident from Table 10 that the variation 
in the mean maximum and mean mini
mum temperatures at the three zones is 

only of the order of 1.6°C to 2.7°C 
whereas the gerbil number varies from 31 
to 458. It, therefore, appears that the 
number of desert gerbils is not perhaps I 

affected by temperature fluctuations in 
these three zones, which is expected since 
their burrows are comparatively cooler 
than the surrounding soil surface (Pra
kash et a1., 1965). As the rodents develop 
hypertl:ermia due to exposure to the sun 
during their diurnal surface activity, they 
enter the burrows and the excess body 
heat is then intermittently unloaded to the 
cooler environment (Schmidt-Nielsen, 
1964; Fitzwater and Prakash, 1969). It 
has, however, been observed that in IC 
tract where the gerbil number was the 
least per plot, the mean annual relative 
humidity was the highest 'and vice versa 
at BG region. It would appear, therefore, 
that the population density of gerbils is 

Table 12. Seasonal fluctuations in numbers of desert gerbil in relation to climatic factors 
and vegetation (Prakash, et al., 1971c) 

Gerbil No. % plant % grass cover 
Season per 90 m x cover 

90 m 

Jaisalmer-Chandan Region 

Monsoon (August) 12 9.97 9.2 
Winter (December) 107 5.4 5.3 
Spring (March) 3 4.5 3.95 
Summer (June") 5.5 5.9 5.5 

Barmer-Gadra Road Region 

Monsoon 110 42.2 1.30 
Winter 560 1.7 0,67 
Spring 795 2.2 0.68 
Summer 367 3.9 2.57 

Lachhmangarh-Palsana Region 

Monsoon 388 3.4 28 
Winter 488 3.42 2.5 
Spring 91 2.3 1.28 
Summer 21 1.62 0.66 



inversely related to atmospheric relative 
humidity. However, the' constancy of the 
humidity conditions prevailing insl_de the 
burrows should be of more immediate 
consequence for population build-up in 
this species. The number of desert gerbils 
was found to be minimum in Je tract 
where the amount of annual precipitation 
is also the lowest. The next higher rain
fall zone (BG), however, shows the maxi
mum number of desert gerbils (Table 
10). It, therefore, appears that the 
amount of precipitation is not an import
a1.\.t factar f.()\: th.e den"'i.t~ !iis.tril:mtim.\. in 
various zones. Another possibility is that 
a medium rainfall zone like Barmer
Gadra Road region, is more suitable for 
their population build up as it is neither 
too dry nor too wet. 

A verage annual number of -desert ger
bils in relation to vegetation: It was ob
served that the number of gerbils was 
higher in plots which had Dactyloctenillm 
sc:ndicum, Aristida adscensionis, Lasiu
rus sindicus, Perotis indica, Digitaria mar
ginata and lower in p~ots having a high 
frequency of Cenchrus biflorus plants 
The above mentioned grasses are pre
ferred as food by the desert gerbils. 
Although it also feeds on C. biflorus but 
when the inflorescence ripens the awns 
become so sharp that they are repulsive 
to the rodents. 

The average annual number of gerbils 
was minimum in JC tract where the total 
plant cover as well as the grass cover 
Was the highest. In the two other tracts 
the higher gerbils numbers were associat
ed with a lower plant as well as grass 
cover (Prakash et al., 1971 c). This 
would look paradoxical since in areas with 
the" higher plant covet food- available 
should be more and a higher gerbil po-

pulatioo. should, therefore, be expected. 
This paradox can be expla-ned on the 
basis of their burrowing habit. The gerbils 
cannot easily dig their extensive burrows 
when they are confronted with the anasto
mosing, fibrous roots of grasses which 
form by far the majority of the vegetation 
of these tracts. Moreover, the extensive 
root systems make the soi's more compact 
making burrowing more arduous. Our 
observations in the field also confirm that 
gerbils are densely distributed in open 
sandy plains as compared to heavily vege
tated Qatches. Smith (1958) also observ
ed that the dense vegetation is a limiting 
factor itl the establishment of new dog
towns of the prairie dog, Cynomys ludo
vicianus, 

A verage annual number in relation to 
edaphic characteristics: A comparison of 
soil character'stics and the gerbil numbers 
(Table 10 & 11) reveals that in the tractf 
where field density, permeability and clay 
per cent of soil was maximum (e), the 
gerbil nvmber was minimum, and vice 
versa (BG), wh'ch indicates that the ger
bil numbers tend to be low where the soil 
is denser, has a higher permeability for 
seepage of water and is clayey in nature. 
Denser soils are usually more clayey and, 
therefore, burrowing should be difficult. 
It may, therefore, be one of the import
ant factors affecting the relative abund
ance -of desert gerbils in various locali
ties. Another reason for their shunning 
the compact c~ayey soils could be that 
more permeable -soil will allow more seep
age of r~:n water which would retain it 
for greater 'd~rations as compared to the 
looser soils which would probably disturb 
the micro-climatic balance inside the bur
rows. 

Season-a[ fluctuations in gerbil numbers 
with respect to ecological factors: The 



26 

desert gerbi's stay during the periods of 
unfavourable climate inside the burrows 
which provide them with a comfortabk 
and homogeneous micro-climate (Pra
kash el at., 1965). Moreover, the desert 
gerbils are by behaviour adapted to avoid 
the extremes of heat and cold in the arid 
regions (Prakash, 1962; Fitzwater and 
Prakash, 1969). It is, therefore, expected 
that climatic fluctuations during a year 
may not p' ay an important role in influ
encing the fluctuations in gerbil numbers. 
The soil characteristics are constant in all 
the seasons. Only vegetation cover could 
be one of the factors governing the season
al fluctuations in gerbil numbers. How
ever, it wou'd appear from Table 12, that 
when the vegetation cover decreases the 
gerbil numbers. increase. A similar situa
tion was also reported by Ashby (1967) 
for Apodemus sylvaticus in Durham. The 
availability of green food, however, has 
been reported to have a direct enhancing 

,effect on the rate of breeding of wild rab
bits (Hughes and Rowley, 1965). It was 
observed in a previous study (Prakash. 
1964b) that the rate of littering of M eri
ones hurn'anae also increases during the 
monsoon. This enhance breeding which 
is apparently due to availability of green 
food, would explain the peak numbers 
met with'during the winter in two zones. 
and during spring in Barmer-Gadra Road 
region. A plausible cause of low numbers 
during summer could be the low survival 
of the offsprings delivered after spring, 
as has been observed in the case qf the 
desert hare, Lepus nigricollis dayanus 
(Prakash and Taneja, 1969). Hence the 
seasonal fluctuations in gerbil numbers 

. are influenced by the rate of breeding 
which is enhanced by the availability of 

,green food ,during monsoon. 

Rainwater flooding the burrows of fos
sorial rodents, is another factor which 
may matter in regu~ating, the gerbil num
bers. In all the experimental zones their 
numbers tended to increase after the man· 
soon and as such it may be difficult to 
attribute any mortality of gerbil to this 
limiting factor. Moreover, the burrows 
of Indian desert gerbils are so extensive 
(Fitzwater and Prakash, 1969) that the 
scanty rains of the desert region may not 
be sufiicient to flood their burrow system. 

The role of predators, mostly snakes 
and predatory birds, in regulating the ger
bil numbers is not clearly known but peak 
gerbil numbers are met with during the 
period when the snakes, their chief pre
dators, hibernate. The gerbil population 
tends to fall after winter when reptiles 
are active. 

To exp~ain the seasonal fluctuations 
in rodent population is an intricate pro
blem since, in nature, only one factor can
not be held responsible for these changes 
but several factors working together. 
MoreOver, without studies on their beha
viour, genetics and the endocrine mecha
nism, it is all the more difficult to work 
out the details of the population turnover. 

Replacement of Species 

Due to prolonged drought : 

Field rodents were. collected in the 
sandy habitat of Udayramsar, 4 km south 
of Bikaner in Rajasthan during January 
1969 and, thereafter, on every third 
month during 1972, 1973 anI 1974. The 
results of the trappings made during these 
two periods form the basis of this report. 



Trapping was done with snap traps. 30 
in each of four trap lines fixed at intervals 
of 10m. Each line was fixed 15 m apart 
in a homogenous habitat having a more 
or Jess uniform vegetation composition. 
The traps were laid con~nuously for 72 
hours and the trap index was calculated 
by su bstracting one half the number of 
rodents collected from the trap hours 
(Jackson, 1952). 

During the first trapping period (J anu
ary 1969) fou~ species (Table 13) of 
rodents were collected from the sandy 
habitat at Udayramsar., The trap index 
was calculated to be 4.5 rodents/100 
traps/24 hours (Prakash et aI .. 1971). 
During the second trapping period, cover
ing 1972, 1973 and 1974, however, only 
one species, the Hairy footed gerbils, 
Gerbill'us g/eadowi was found to predo
minate. The trap index in various month~ 
(January, April, July and October in 
these years) ranged from 0.83 to 11.76 
ge(bils/lOO traps/24 hours. 

The data indicate the replacement of 
the other rodents species of the habitat 
by the endemic G. gleadowi over the 
study period. Although the breeding pot
ent:al of G. gleadowi is lower than those 
of Tatera indica and Meriones hurrianae 
(Prakash, 1971b) yet the increase in the 
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population size is interesting, particularly 
ur:der similar ecological conditions. 

With our knowledge of the bio·ogy. 
ecology and behaviour of the desert rod
ents gained over the last two and a half 
decades, it may be pertinent to speculate 
on the process of the observed changes in 
species, composition of the habitat. In this 
context the climatic conditions at Bikaner, 
particularly the rainfall pattern during 
the period of the study deserve 
special consideration. Rainfall plays an 
important role in control'ing (i) the soil 
moisture status, which in turn influence 
the microclimate inside the rodent bur
rows, (ii) the vegetation regeneration. 
thus affecting the availability of green 
food, and (iii) indirectly the breeding 
rate of the desert rodents (Prakash 1960, 
1971a). But during the period 1961-
1973 it ranged . from 50 to 265 mm 
only always lower than the normal. 

Thus, the region may be said to 
have been experiencing a continuous 
drought spell since 1961. The average 
annual rainfa-l during 1971, 1972 and 
1973 had been recorded as 221, 192 and 
179 mm respective'y, indicating the pre
valence of persistent drought conditions 
in the region. The paucity of rains, whkh 
are the only source of water in the desert 

Table 13. Per cent frequency of four field rodents in the sandy habitat of the Indian 
desert (Adapted from Prakash, 1975b) 

Species 

Meriones hurrianae 

Gerbil/us nanus indus 

Gerbil/us cleadowi 

Tatera indica 

Per cent frequency in the total 
collection 

1969 1972 

20.0 6.6 
40.0 Nil 
40.0 934 

Present Nil 

1973 1974 

Nil 1.09 

1.09 

100 95.3 

Nil 1.09 
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tract reduced the duration' of availability 
of green food for the field rodents. 
Secondly, prolonged droughts extending 
over 10 years around Bikaner had perma, 
nent"y reduced the perennial flora. Only 
low yielding, less nutritive annuals, parti. 
cularly the halophytic plants had survived. 
Under such aggravated arid conditions. 
only the species which is most adapted 
to withstand severe fluctuations of tem
perature and water deprivation and which 
is highly tolerant to salt in its food, is 
able to reproduce and survive. 

Tatera i. indica was probably evenly 
distributed in the Indian desert several 
thousand years ago when climatic condi
tions in this region were not so severe as 
they are today. During our ecological sur
veys, we have found that T. i. indica is 
now found predominantly in the rude raJ 
hab:tat, i.e. in the village complexes 
(Prakash et al., 1975b). It, however, also 
occurs in the natural grasslands and crop 
fields in the desert. It is speculated that 
Tatera i. indica due to its relatively 
poorer adaptab~ity to xeric conditions, 
must have been the first species either to 
migrate from or perish in the study area 
as the continuous drought spells prevailed. 
Gerbil/us nanus indus, an endemic suh
species, is likely to have been the next to 
be replaced. Gerbillus gleadowi and 
Meriones hurrianae are well adapted to 
xeric conditions (Gaur and Ghosh, 1971; 
Ghosh et aI., 1962; Ghosh and, Gaur, 
1966; Prakash and Rana, 1973). How
ever, the former species is decidedly sup
erior to the latter in its capability to with
stand 'dry' environment and is also more 
salt to~erant. Due to the generally high 
dissolved salt content of the halophytes, 
which constitute their major food, and 
due to gra,dual increase in soil salinity, 

it is quite plausib~e that the population of 
Meriones hurrianae also dwindl,ed to in
significant numbers over the years and 
only Gerbillus gleadowi survived, follow
ing the process of natural selection. How
ever, the representation of G. n. indus, T. 
indica and M. hurrianae during 1974 in 
small proportion indicates that their po
pulation has started building up as in this 
year precipitation was normal (299 mm) 
(Prakash, 1975a). Data on subsequent 
years may reveal certain definite clues to 
such a change over in the population of 
these desert rodents. However, work un
der simulated drought conditions in 
animal houses using different rodent 
species is likely to throw more light on 
the processes underlying species replace
ments in nature. 

During the last 150 years: 

A replacement of rodent fauna adapted 
to xeric environment by that befitting a 
mesic habitat has been observed in the 
Indus Basin during the last 150 years, 
with an admixture of the two faunae in 
the southern fringes of the Basin where 
this change over is not yet complete. 

The information about the soil type, 
vegetation and faunal, changes which oc
curred in the Indus Basin 150-200 years 
ago, have been taken from the gazetteers 
and other available literature. The presenf 
rodent communities were studied mainly 
by trapping methods in the Punjab and 
northern Rajasthan (Mann, 1975, Pra
kash et al., 1971c). 

The changes which have occured in 
the Indus Basin owing to the man made 
irrigation systems, turning the desert graz
ing land into cropland. can be divided into 
three phases: (a) desert grazing land, 



at present characterised by the region 
south of Sri Ganganagar District, which 
was present in the Indus Basin 150 years 
B. P. (Anon., 1908; Parker, 1924), (b) 
the intermediate phase where the change 
over is not complete and the irrigated 
cropland system is interspersed with na
tive sand dune and xeric vegetation, re
presented by Sri Ganganagar District, 50 
years B. P., and (c) that of a totally 
converted irrigated cropland, the present 
Punjab. A study related to the succession 
of rodents in the rodent communities by 
changing land-use pattern was initiated 
and worked out (Table 14), (Prakash, 
1978). This succession pattern suggests 
that the desert adapted species of rodents 
having saharian affinities (Gerbillus, 

Meriones and to some extent Tateru) 
have been replaced by Rattus meltada, 
Nesokia indica, Mus musculus and Mus 
booduga. Most of the latter species are 
oriental in origin. This indicates that no 
sooner the desert environment (mainly 
soil and flora) changed to wetter irrigated 
system, the desert rodents, having saharo· 
Rajasthan affinities were ousted by the 
oriental ones. We do find a phase in bet
ween the two which is at present existing 
in the partially modified Sri Ganganagar 
District wherein both the desertic and 
mesic elements of rodents co-exist though 
the frequency of occurrence of the former 
has been greatly reduced (Prakash, 
1978). 

Table 14. Succession of rodent communities in the Indus Valley during the 
150 years, brought about due to the change in land-use pattern; 
from a desert grazing land to an irrigated cropland (Prakash, 1978) 

Time sequence Environment type Rodent Zoo-geographical 
communities affinities 

At present Mesic environment, Mus booduga Oriental Palaeo-
irrigated cropland Mus musculus tropical Saharo 

Nesokia indica Rajasthani 
Rattus meltada 

50 years B.P. Irrigated crop- Nesokia indica Saharo-Rajas thani 
intermediate lands interspersed Rattus meltada Oriental 
state with original sand Tatera indica Paleotropical 

dune vegetation Meriones hurrian,ae Irano-Rajasthani 

150 B.P. Xeric Desert Environment T atera indica Palaeo tropical 
Meriones hurrianae Irano-Rajasthani 
Gerbillus gleadowi Sindo-Rajasthani 
Gerbillus nan us Saharo-Rajasthani 



BURROWS AND THEIR MICROCLIMATE 

Burrows 

The extensive nature of burrows of 
the Indian desert gerbil has been mention
ed by Wagle (1927a), Petter (1961), 
Gangrili and Kaul (1962), and Prakash 
(1962). It was observed that their bur
rows have no fixed plan and differ as much 
among themselves in one habitat as in 
other parts of the desert. The individual 
burrow systems were mainly of three 
types: (1) superficial burrows which were 
upto 3 m long and 5 to 10 em deep. 
These were small separate units, usually 
not inter-connected (Fig 1). The number 
of such burrows was found to be the 
highest at Palsana. Such superficial bur
rows may be of advantage to desert ger
bils in escaping predatory birds as the 
gerbils can duck in them. (2) Shallow 
burrows usually lead into (3) deep bur
rows. Some separate shallow burrows 
were encountered, however. The gallerie~ 
of these shallow burrows ranged from 10 
to 25 cm in depth. A maximum depth of 
100 cm for the deep burrows was observ
ed at Bikaner. It was 65 cm at Jaisalmer 
and 108 cm at Pals{lna. Soil depth may 
be a factor governing the maximum depth 
of burrows for soils at J aisalmer are 
shallow but at the two other localities 
are deep. The maximum depth of the 
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burrows of M. hurrianae observed by 
Petter (1961) at Bender-Abbas was more 
than 2 m. He further observed that one 
tunnel of the burrow may be long, sepa
rated from others and situated under 
thickets. The deepest parts of the gerbil 
burrows at Pals ana were usually found 
under Zizyphus nummularia bushes. The 
deepest part may not consist of a solitary 
tunnel, as at one po:nt, three stories of 
a burrow cross over each other. The su
perficial burrows were devoid of any bolt 
hole but in other types these emergency 
escapes were found usually near the bur
row openings (Fitzwater and Prakash, 
1969) . 

The burrows of Meriones hurrianae 
were found to be generally more exten
sive and complicated than those of either 
of the two nocturnal gerbils inhabiting 
this desert, viz., the Indian gerbil, Tatera 
indica indica (Prakash, 1962 and the 
Hairy:footed gerbil, Gerbillus gleadowi 
(Prakash and Purohit, 1966). Although 
diurnal in nat~re, M. hurrianae usually 
spends only brief period of time on the 
surface. Its behaviour in this respect is 
similar to the Antelope ground squirrel, 
Citellus leucurus, which, according to 
Schmidt-Nielsen (1964 ), allows some 
hyperthermia to develop during surface 
activities and the excess heat is then in-
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Fig. 1. Burrow system of the desert gerbil. 



terrnittently unloaded to the cooler sur
roundings (Prakash et al., 1965) of its 
deep burrow. It seems to be necessary 
for the burrows of diurnal rodents to be 
architectlJfally suitable for efficient ther
molysis. The evaluation of the complex 
and extensive Meriones burrows may be 
taken as an expression of behavioural 
adaptation in this species for the main
tenance of homeostasis. 

Burrow Microclimate 

Burrow temperatures were measured 
by Soil Moisture and Temperature Bridge 
model 200 B and Philips Rod Thermistors 
type 100-092. The bridge which is Wheat
stone type measures the DC resistance of 
thermistors within the range 23,700 and 
5240 ohms, corresponding to 0° and 
45°C, respectively, when used with this 
specific type of thermistor which is sup
plied with a resistance tolerance of ± 
25 %. The thermistors were calibrated at 
different temperatures which were taken 
into account while recording the final 
reading. The Philips Rod Thermistor 
type 100.092 gives temperature readings 
accurate to ± O.25°C. It is about 3 cm 
long and 0.5 em in diameter and is atta
ched to a wire which is connected 
to the bridge. Thermistors were inserted 
in the burrows at various slant depths 50, 
100, 150 and 200 cm, corresponding on 
an average 25, 70, 120 and 150 cm ver
tical depth, by the following two methods. 
In straight burrows they were inserted 
with the help of thick graduated flexible 
wires. In burrows with bends, the ther
mistor was tied to the tail of the gerbille 
by means of a thread. After letting the 
gerbille inside the burrow, it was stopped 
at the required depth by holding the gra-
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duated thermistor wire. Ther gerbille got 
rid of the thermistor by cutting the 
thread. The thermistors were seldom da
maged. The hourly observations were 
taken on two days of every month and 
there were four replications for each par
ticular depth. 

Temperature Outside Burrow 

a. A verage air temperature-Average 
hourly air temperatures indicate a well
defined peak corresponding to 4 p.m. 
during winter, between 4 and 5 p.m. 
during hot weather, between 3 and 4 p.m. 
during monsoon, and at 3 p.m. during 
post-monsoon season (Prakash et al., 
1965). The average range of day tempe
ratures during the various seasons is as 
follows: 

Winter 
Hot weather 
Monsoon 
Post-monsoon 

Range (OC) 

13.1 to 24.8 
28.1 to 39.3 
26.8 to 33.4 
19.6 to 32.7 

Actual 
varia

tion (OC) 

11.7 
11.2 
6.6 

13.1 

b. Soil surface temperature-The sea
sonal and hourly variation are the highest 
at the soil surface (Table 15). There is 
a well-defined peal< of maximum tempera
ture during all seasons. This occurs at 
2 p.m. during winter and hot weather, at 
1 p.m. during monsoon, and between 12 
noon and 1 p.m. during post-monsoon 
season; thereby showing that the maxi
mum temperature epoch for soil is gene
rally two to three hours ahead of the 
maximum temperature epoch of air. The 
range of soil surface temperatures from 
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7 a.m. to 7 p.m. recorded during various 
seasons is as fol'ows: 

Range (OC) Actual 
varia

tion (OC) 

Winter 11.9 to 39.0 27.1 
Hot weather 26.7 to 55.5 28.8 
Monsoon 31.5 to 45.8 14.3 
Post-monsoon 22.7 to 49.3 26.6 

Burrow Temperature 

In contrast to the air and soil surface 
temperatures, there is very little hour-to
hour variation of temperatures inside the 
burrows during the various seasons 
(Fig. 2, 3). The variation of tempera
ture from season to season is also con
siderably less at all depths. There is no 
we:I-defined peak of maximum tempera
ture inside the burrows except in the mon
soon and post-monsoon seasons, when 
a peak is noticed at 50 em depth and 
corresponding to 1 p.m. Generally the 
burrow temperatures tend to increase dur
ing the last afternoon, after 5 p.m. In 
':Vinter the burrow temperatures are not 
only higher during the late afternoon 'but 
also at 7 a.m., thereby indicating that 

the burrow is probably uniformly warm
er during the night when air and surface 
temperatures fall considerably, and the 
gerbil has not to encounter the chilly cold 
winter night. It is further observed from 
Table 15 that in winter, the burrow 
temperatures averaged over all depths 
are warmer than the normal air tempera
ture from 7 a.m. to 10 a.m. by 2.0 to 
7.1°C., and warmer than soil surface by 
1.1 to 7.6°C from 7 a.m. to 9 a.m., and 
by 3.7°C at 7 p.m. In the hot weather, 
the burrow temperatures are in the range 
of 33.6 to 37.6 considering all depths, 
whereas the soil surface temperatures 
reach as high as 55.5°C. These features 
indicate clearly that the burrows serve 
the gerbil as air-conditIoned chambers to 
avoid the high extremes of temperatures 
noticed in the arid region. Very little 
variation with respect to depth is noticed 
in the burrow temperatures. There is, 
however, a slight indication of tempera
ture decrease with depth during winter 
and hot weather periods and of increase 
with depth during the other seasons. The 
range of the day temperatures at various 
depths in the burrows is given be~ow for 
various seasons: 

It is intere'sting to note that the burrow 
temperatures which have generally a 
small range, varying from 1 to 2°C show 
a considerable increase in range during 

Slant depth Winter Hot weather Monsoon Post-monsoon 

SOcm. 19.9 to 21.1 35.2 to 37.6 28.5 to 34.3 24.6 to 25.7 
(1.2) (2.4) (5.8) (1.1) 

100 cm. 19.1 to 20.5 33.6 to 35.2 27.6 to 35.3 27.9 to 28.7 
(1.4) (1.6) (7.7) (0.8) 

150 cm. 19.2 to 20.7 33.9 to 35.4 32.9 to 35.8 30.4 to 31.3 
(1.5) (1.5) (2.9) (0.9) 

200·em. 19.1 to 20.6 34.2 to 35.3 29.1 to 29.9 
(1.5) (1.1) (0.8) 
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the monsoon whe~ the air and soil tem
peratures have the minimum range. The 
increase in range inside the burrows dur
ing this season may be attributed to the 
occasional flooding of the burrows wHh 
rain water (Prakash et al., i 965). Table 
16 gives the normal air temperatures and 
the burrow temperature averaged for the 
four depths at the time of maximum tem
perature epoch of the soil maximum tem
peratures recorded during various sea
sons. 
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Table 16 stlOws that, at the time of 
maximum temperature epoch of the soil 
surface temperature, burrows are cooler 
tpan the soil surface by 19.20 to 20.9°e. 
in various seasons except in the monsoon 
when the difference is 11.4 DC, whereas 
the air temperatures are less than the 
surface temperature by 13.4 ° during 
monsoon and from 14.9° to 17.7°e dur
ing other seasons. This also indicate that 
the burrows help the gerbils in avoiding 
the extreme temperatllres of the desert. 

Table 16. The air and burrow temperat4fe at thl1 maximum temperature epoc;h of the soil 
surface during different seasons (adoPled from Prakash et al., 196~) 

Soil surface 

Normal air 
Burrow temperature averaged for 
the four depths 

Difference between soil surface 
and average burrow temperature 

Difference between soil surface and 
normal air temperature 

Winter 
2 p.m. 

11:1·2 

14,9 

Hot 
weather 
2 p.m. 

°C 

55.5 

38.6 

34.7 

20.8 

16.9 

Monsoon 
1 p.m. 

°C 

45.8 

32.4 

34.4 

11.4 

13.4 

Post
\{l0nsoon 

1l ~ 1 p.m. 
9C 

49.3 

31.6 

28.4 

20.9 

17.7 



BEHAVIOURAL PATTERNS 

Meriones hurrianae exhibits different 
behavioural patterns, which can be attri
buted to (i) individualistic behaviour 
specific in nature and (ii) behaviour that 
adapts the individual with the external 
environment, making its survival a suc
cess in the harsh desertic conditions. By 
observations with the help of binoculars 
behaviour of the desert gerbil was studied 
and the salient findings are enumerated 
below. 

A uditory Communication 

M. hurrianae communicates through 
squeaks when they are trapped and when 
they are given a hot chase by another 
merion gerbil. While handling them in 
laboratory also they emit a long shrill 
call, though it is not as loud as that of 
squirrels. 

It was observed that M. hurrianae are 
not disturb~d by an approaching man . 
who is 3-4 m far, but no sooner he 
scratches the soil surface or makes a noise 
with the foot, it is quickly perceived and 
the entire colony ducks in the burrows, 
suggesting that the sound travelling 
through sand is perceived quickly (Pra
kash, 1959a), than that through air; or 
that the auditory faculty in this gerbil is 
much more efficient than the visual one. 
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Contrary to the conjecture that their 
perception of sound travelling 'through 
solid, soil medium is stronger, we also 
observed (Fitzwater and Prakash, 1969) 
that the noise of wing beats of the pre
datory birds, Pariah kites (Milvus mig
rans) , shikra (Austur badius) , Tawny 
eagle (Aquila rapax) , and the house 
crow (Corvus solendens) are quickly per
ceived by the merion gerbi!s and they 
take shelter in the burrows. Interesting
ly, the sounds of wing beats of babblers 
(Turdoides spp.), pigeons (Columba 
livia), and doves (Streptopelia spp.) 
which are not predatory, never disturb 
them. It may indicate that the desert 
gerbils can possibly differentiate between 
the wingbeat noises of harmless and pre
datory birds. This specialized differen
tiation may be achieved due to the hyper
trophied tympanic bullae. The length of 
tympanic bulla of M. hurrianae is 35.4 
per cent (Table 17) of the condylobasal 
length of the skull, which indicates that 
their tympanic bullae are enlarged (as 
compared to those of rodent species in
habiting humid climate; Prakash, 1959a). 
and probably help the gerbils in detec
tion and differentiation of various types 
of sounds. It has also been suggested that 
the hypertrophised tympanic bullae might 
act as resonators, amplify the sound 
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vibrations and enhance the perception. 
The hypertrophy of tympanic bullae is 
regarded to be an adaptation to increased 
perceptibility of mating calls, and sounds 
of movements of snakes and predatory 
birds (Webster, 1960; Petter, 1961). 
However, Bodenheimer (1957) suspect
ed that this hypertrophy is obviously pri
marily a morphological reflction to the 
dry environment. 

Digging B~haviour 

The mode of digging burrows by meri
on gerbil i& slightly different than that in 
Tatera i. indica and GerbillU$ nanus indus. 
M. hurriana~ digs a few shallow pits, 
about 1 to 2 cm deep and 2-3 cm in dia
meter by the front paws. Then it deepens 
one of them digging by front paws and 
shovelling the earth by the hind limbs. 
When a tunnel has been dug, about 1 to 
11/2 m long, the desert gerbil moves 
about to a distance of 1-2 m and starts 
digging anotqer tunnel wpich leads to
wards the previous one and later on is 
connected with it. A co~plex burrow 
system is gradually built in this manner. 
The merion gerbil never digs from inside 
to outside. 

Foot-Thumping or Dr1,lmming 

The desert gerbil thumps' on the sand, 
or the surface of cage under several situa
tions, almost invariably signifying danger 
and it is thus regarded as an alarm signal. 
The continuous thumping noise. (drum
ming) is produced by striking one of the 
hind feet on the ground with great speed. 
In the field observations, it was observed 
that· no sooner the gerbil was live trapped 
it produced the drumming noise in the 

trap and as a consequence all the desert 
gerbils in the area took refuge inside the 
burrows. This drumming is not produced 
while one gerbil is chased by another of 
the same species. Any loud noise. such as 
report of the gun, also initiates the drum
ming activity. During mating also, thump
ing is done by male possibly to warn off 
other gerbils in the surrounding area. 
This thumping lasts for O.3/sec on an 
average. Cowan (in press) has also ex
plained this foot-thumping as a response 
to disturbance. 

Washing (or) Grooming 

Most of the desert rodents, particular
ly the desert gerbils clean their body sur
face quite often. Cleaning of paws, the 
hind ventral and lateral portions of the 
body is achieved with the help of the 
incisors assisted by the lips. The tail is 
cleaned by holding it in between the front 
paws and by nibbling it from the proxi
mal to distal end. The gerbils clean the 
face, eyes and vibrissae with fore paws, 
and the proximal portion of thorax and 
lateral sides of the body with the hind 
paws. The ears and other parts of body 
are frequently scratched by the hind 
paws. 

Sand Bathing 

Sand bathing is also a part of grooming 
to remove damp and sticky material from 
the fur. This behaviour was observed in 
laboratory cages. When the' gerbils are 
wet, usually due to sprinkling of water, 
they perform the sand-bathing sequence. 
The desert gerbil pushes the soil forward 
with the help of muzzle and ventral side 
of chin, and rubs the belly against the 



so'1. It performs side rolls and rubs it on 
the soil surface 3-5 times, rolls on th~ 
dorsum and rubs the other sides. -Some
times, the gerbils try to rub the dorsum 
also. During this behaviour the body is 
fully extended and the limbs are drawn 
outwards. G. n. indus keeps the tail up
wards during this sequence. Sand bathing 
is noted to be a trait shared by all 
desert-adapted rodents (Eisenberg, 
1967). The desert rodents have increased 
sebaceous secretion to reduce the eva
porative water loss through the epider
mis. The increased sebaceous secretion 
leads to dressing the paJage by means of 
sand bathing. Further, a relatively stereo
typed pattern with species specificity has 
been recorded (Eisenberg, 1963). 

Marking Behaviour 

In the wooden box, in 30 minutes, 37 
out of 38 males and only 11 out of 28 
females marked at least once (X2 = 27.42, 
P<O.Ol). Marking frequency varied 
w:dely against individuals, though adu:t 
males (median marking score 8; 
range 0.27) even when females which 
marked at least once are considered sepa
rately (median 2; range 1-12, P<O.OI). 
Encounters were then staged between 
adult males, adult females, and adult 
males and females; fighting occurred in 
all three types of encounter, but was less 
frequent among females (Kumari et al., 
1979) . 

Fighting resulted in tremendous in
crease in the marking rate of the 'domi
nant' gerbil in each encounter. For 
example, in the 30 minutes before the 
encounters, male marked with median 
score-7. During a 15 min encounter, the 
gerbil which was 'dominant' marked with 
median score-19. The 'submissive' gerbil 
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made 0 marks and marking behaviour 
was 'Completely inhibited. Observation.> 
on territorial marking rate in both sexes 
of M. unguiculatus (Thiessen et ai., 
1971) j s, srmilar to that of marking rate 
in M. hurrianae. However, the functional 
significance of this marking still remains 
obscure. 

In nature, ventral marking largely 
occurs on mounds of sand around burrow 
entrances and along sandy trails between 
frequently used burrow systems support
ing the observations made by Fitzwater 
and Prakash (1969) that M. hurrianae 
defend only frequently used burrow areas 
within the more extensive home ranges. 
The function of this marking may be to 
identify "home" as opposed to "foreign" 
habitat and consequently the constant 
re-marking of familiar areas may be due 
to constant erosion of sand by wind 
action. 

Swimming 

All the gerbils can swim, although such 
occasions are rare in the desert. They 
swim within fore and aft motion of the 
limbs. Generally, they keep their head 
above the surface of water and the tail 

\ 

remains parallel to the body which is kept 
initially at an angle of 45° to the surface. 
But as the time passes they get tired, the 
angle of body increases and subsequently 
they get drowned. Tatera indica is a better 
swimmer than M. hurrianae. 

Exploratory Behaviour 

The exploratory behaviour was studied 
in plus mazes. Six individual M. hurrianae 
(3 male, 3 female) were released in se
parate maze (Advani and Prakash. 
1979a/b). Daily records were taken for 
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a) total number of visits and total time 
spent in each part of the maze, b) route: 
of animal's movement, c) total dai:y con
sumption of food and water, d) general 
activities and activities performed by 
rodents as feeding, drinking, sniffing, 
grooming, nesting, yawning, sleeping, 
sandbathing, chewing, digging, etc. The 
time spent during all these activities and 
behavioural trails performed were also 
recorded separately. 

The results have indicated that the 
exploratory behaviour of both sexes of 
M. hurrianae declines gradually with time, 
it becomes familiar with the new environ
ment. When the items (food, water and 
cork for chewing) were transferred from 
one arm to other, the exploratory acti
vity shot up as -indicated by increase in 
total number of visits. This exploratory 
behaviour gives a sort of protection to 
the individua's in the novel or strange 
surroundings. The ranging movements 
during the exploration though seem to 
be aimless, in fact, can provide the ani
mal with information which may be used 
later. An invisible change takes place 
during exploration and is called latent or 
exploratory learning (Barnett, 1966). 
These movements brings about the fami
liarity with the surroundings, as such, 
:very useful in the natural c()nditions in 
avoiding predators. 

Territorial Behaviour and Home Range 

Mi!thods: The gerbils were trapped 
with Sherman traps, sexed, numbered by 
toe- clipping and released at the capture 
point. The marked gerbils were also ob
served with the help of binoculars. The 
home· ranges were drawn using the 
method of Burt (1940, 1943). The home 

ranges of six females and three males 
were calcu!ated. 

Terntorial behaviour: Inter and intra 
sexual fights and chasings were observed 
in the study plot. After a few chases the 
gerbils tolerated each other and spent 
most of the morning feeding. However, 
when they are approached in vicinity of 
the other, they threw on each other dirt 
with their hind feet, which may be an 
indication of territorial behaviour among 
the desert gerbils (Fitzwater and Prakash, 
1969) . It appears that desert gerbils 
usua!ly adjust to the presence of each 
other but maintain a distance of about 
two to four metres apart. Defence of a 
territory is initiated only when another 
member tries to cross these limits. The 
overlapping ranges of male and femile 
desert gerbils also suggest that they do 
not defend their entire range but pro ted 
the immediate vicinity of the burrow 
openings near which they use more fre
quently. 

Home range: Almost aU the ranges of 
both male and female desert gerbils were 
over~apping (Figs. 4 and 5) and in no 
case was a clear cut range exclusively 
occupied by a single gerbil. The range 
remained similar during March-April, 
when no mating was observed and in 
June-July when mating was observed, 
with the exception of one male. Since 
particular male was observed to mate 
with a number of females at distant loca~ 
tions, it seems likely that it had extended 
its movements in quest of suitable females 
for mating purposes. If the extension of 
male desert gerbils is calculated to be 
159.4±44.3 sq m otherwise it is 88.7± 
14.3 sq m. However, neither of the 
figures is significantly diffete~t from the 
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Fig. 4. Observed home range of male desert gerbils. 
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average female home range of 154.7 ± 
24.6 sqm (Fitzwater and Prakash, 1969). 

The observed range lengths of female 
gerbils averaged 18.46 ± 1.5 m as com
pared to that of the male gerbils, viz., 
16.03±0.98 m (20.3±2.9 m when the 
movements of male No. 10 are consider
ed). These range lengths are not .signi
ficantly different from each other. 

From these data it appears that the 
range of movement of desert gerbils is 
quite restricted and poison-bait stations 
could be established at 10 metre intervals. 
Due to overlapping of home ranges each 
poison station can be expected to provide 
material for more than one gerbil. 

Neophobia and New Object Reaction 

M. hurrianae displays avoidance of 
the novel stimuli in familiar environment 
(Advani and Prakash, 1979a) . This 
phenomenon, called as neophobia per
s;sts for 2 to 8 days. The results indicated 
that gerbils when exposed to a new object 
in its general area of movement as judged 
by the amount of food consumption prior 
to and after the exposure. Another study 
by measuring the daily intake of water 
also confirmed this behaviour in the meri
on gerbils. This neophobic behaviour may 
be a component associated in the trap 
shyness (Ryley. 1913; Prakash, 1964b). 
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The~e rodents also exhibit new p~ace re
action. Another study by Mathur and 
Prakash (1979) indicated new food re
action by the merion gerbil when a dif
ferent food was exposed to them. How
ever, the reaction is not so pronounced 
as in T. indica, another co-existing spe
cies in its habitat. The reaction vanished 
after three days, pointing a 3-day period 
of prebaiting before poison baiting. 

Bait Shyness and Poison A version 

It is an established fact that during 
rodent control operations, those rodents 
which consume sublethal dose of poison 
and recover after a period of sickness can 
associate the sickness with the bait and 
even with its individual components and 
reject such food on subsequent occasions 
(Rzoska, 1954). The experiments on the 
desert gerbil with one day exposure to 
poisoned food represent a specific aver
sion to the base in which the poison was 
mixed. This bait shyness is noted to per
sist upto 35 days after the initial expo
sure to the poisoned food (Prakash and 
Jain, 1971). This behavioural trait af
fords a natural protection to these ger
bils when they sample little quantities of 
poison mixed bait material or toxic 
plants. 



FOOD 

Food in Nature 

Comber ( 1910) witnessed a gerbil, 
M. hurrianae feeding on human faeces. 
Phirips (1923) writes that T. ceyiollica 
are particularly fond of raw meat and 
insect food, devouring cockroaches and 
beetles with relish, and are also very par
tial to birds' eggs. They also kill and eat 
mammals. McCann (1927) reports that 
their favourable diet is jowar and paddy 
but it took grasshoppers with 'great 
relish'. WagIe (1927b) concludes that 
M. hurrianae are quite harmless from a 
farmer's point of view as they feed entire
lyon the weeds growing around their 
burrow. They were never found in the 
rice fields nor had stores of rice plants 
in their burrows. Prasad (1954a) found 
a seasonal variation in the food eaten by 
the gerbil T. i. cuvieri. Seeds form a pre
dcminant food during December, Januar)' 
and Februa_ry and to a lesser extent at 
the sowing season (June-July). In hot 
weather from April to May and in 
August-September, the rhizomes of a 
variety of grasses form an important food 
item. Insects are also eaten in all the 

. seasons. 

Stomach Contents Analysis 

Methods: For the examination of sto
mach contents, the rodents were usually 

collected just after their feeding time and 
the contents were taken out. It was quite 
difficult to identify the plant species since 
rodents chew them to sma:l bits. Specific 
determination of. plants and animals was 
made as follows: seeds by their hard coat, 
stem pieces by their colour and vascular 
system, leaves by their colours and veins, 
rhizomes of grasses by their roqts and 
insects by their wings, appendages and 
other chitinous fragments. The stomach 
contents were analysed by the Volume 
method (Hynes, 1950). Contents of all 
the stomach of gerbils collected in one 
month were mixed sorted and the vol
ume of each food item was taken and 
are plotted against the months of the 
year (Prakash, 1957, 1962). 

Seasonal Composition 

January-February-March. Seeds 
constitute the greater percentage of the 
food of this gerbil in this season. By the 
end of this period (March), the percent
age of the seeds decreases while that of 
stems and rhizomes increases. Parts of 
the following plants were found in their 
stomachs: Occulus villosus, Tephrosia 
TJUrpurea, Zizyphus numularia, Cimchrus 
hi/lorus, Boerhaavia diffusa, Eragrotis 
ciliaris, Spirobolus sp., Capparis aphylla. 
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April-May-June. Severe conditions 
prevail in these months. Seed percentage 
in the foods of the desert gerbils decreases 
considerably and that of stems and 
rhizomes increases to 45 per cent 
(Table 18). However, the invarsion., 
of locusts start and these gerbils 
also start feeding on them and a small 
number of ants and beetles is also taken. 
Insects constitute 15 per cent of their 
food. The following plant species were 
identified from their stomachs in 
this period of the year: Pennisetum 
typhoidium, Citrullus co'ocynt/lis, Cype
rus sp., Cynodon .dactylon, Eragrostis 
ciliaris, Cenchrus hi/rorus, C. setigerus, 
Trianthema monogyma, Boerhaavia dif·· 
jusa, Crotalaria sp., Cucumis terigonus. 

July-August-September. - During this 
period leaves form the larger part of their 
food (25-30 p.c.) and also the stems 
(20-30 p.c.). The percentage of the seeds 
remains almost constant (20 per cent). 
In these months M. hurrianae consume 
locusts in sufficient quantity. The plants 
identified from their stomachs were the 
same as in April-June period. 

October-November-December. - The 
percentage of the seeds in the stomachs 
increases in this period from 30 to 60. 
Stems and rhizomes decrease to 10 per 
cent. The plants identified were as fol
lows: Zizyphus num~ularia, CappaTis 
aphylla, Cenchrus hiflorus, Cucumis teri
'gonus, Citrullus co,'ocynthis and C. vul
garis. 

Seasonal fluctuations 

The desert gerbil, Meriones hurrianac 
Shows considerable variation in food 
items (Table 18) during the year. Seeds 
are eaten up to 60 per cent in January, 
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whereafter their percentage decreases to 
10 per cent in July but again increases to 
60 per cent in December. The decrease 
of seed percentage co:ncides with the In

crease in the percentage of stems and 
rhizomes in June which goes up to 45 per 
cent from 10 p.c. in January. Leaves and 
flowers constitute only 5 p.c. of food in 
May but during the third period of the 
year their consumption is maximum. In
sects are taken only when other food is 
in-sufficient and particu'arly when locusts 
are abundant (Prakash, 1962). 

A comparison of stomach contents of 
Desert gerbil with that of Indian gerbil. 
Tatera i. indica shows considerable dis
parity in their feeding time-Meriones 
feeds during the day while Tatera during 
the pjght. The fluctuations in each food 
item are reflections of the seasonal 
changes depending upon the factors of 
availability and quantity. Seeds are eaten 
least or not at all by them in June and 
July, while maximum in December and 
January. The minimum for M. hurrianae 
is 10 per cent of the entire food in June 
and that of T. indica is nil in July. The 
maximum, however, differs much. It is 
60 p.c. for the former in December and 
January while it is only 40 p.c. during 
the same period for the latter. Stems and 
rhizomes from the stomach contents of 
T. indica do not show appreciable fluctua
tion (15 to 30 p.c.) as compared to M. 
hurrianae, 10 per cent in January and 
45 p.c. in June. Leaves and flowers in the 
case of T. indica range from 20 to 30 per 
cent throughout the year but ip. the case 
of M. hurrianae their percentage goes 
down to 5 in May and reaches 40 in 
October. The percentage of insects re
mains nil all the year round except in th(' 
months when locusts are available to M 
hurrianae but they form a regular food 
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for Tatera and are consumed most in 
July (40 p.c.). 

IDENTIFICATION OF 
UNCONSUMED PLANTS NEAR 

BURROW OPENINGS 

During field observations, it was notic
ed that whi~e consuming plants, the rod
ents leave identifiable portions near their 
burrow openings during the monsoon 
season, the main flowering season for 
herbs in the desert. A study was conduct
ed to assess the food preference of M. 
hurrianae in field by comparing the fre
quency of unconsumed plants with that in 
natural plant communities (Prakash, 
1969). 

Methods 

Plant remains were identified and' the 
number occurring near each burrow open
ing was recorded. In one plant community 
observations were taken around 20 to 30 
burrow openings. The composition of the 
vegetation was studied by line intercept 
method and frequency of occurrence of 
that species found unconsumed near ger
bil burrow openings. If the latter was 
more than twice its occurrence in the 
surrounding vegetational community, 
that species was regarded as 'most pre
ferred'; if less than twice 'preferred', if 
less than its occurrence in the community 
but not less than SO per cent 'less pre
ferred', and if less than SO per cent then 
'not preferred'. Each of the above four 
palatability class was awarded the nume
rical scores of 4, 3, 2 and 1, respectively. 
To find out the palatability index of vari
ous food species the numerical scores de
noting the various palatability classes 
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were added for species occurring in more 
than two communities and an average 
was found out. 

Observation~ were a~so made with a 
lOx 40 binoculars on gerbils feeding on 
various identified plant species. 

All these observations were made dur
ing the monsoon season at Maulasar ill 
a fenced area of 72 hectares. This area 
lies in a tract with an average annual 
rainfa'l of 400 mm, in the Nagaur Dis
trict of Western Rajasthan. 

UNCONSUMED PLANT SPECIES 
LYING NEAR BURROW OPENINGS 

The observations were taken in four 
plant communities found in the area: 

(a) Cenchrus ciliaris-Cyperus arena
rius-Elellsine compressa-Phaseo[us 
trilobus community-The community 
was situated on a low lying sandy plain 
and the species comprising this commu
nity had a frequency of 75 per cent in 
the transects. The other species in this 
community having a frequency of SO per 
cent were Justicia vahlii, Digitaria ad
seen dens, Tephrosia purpurea and Boer
havia difJusa. Cenehrus eiliaris, although 
forming 14.0 per cent of the vegetation 
in this community, constituted 69.2 per 
cent of plant species found unconsumed 
near burrow openings (Table 19). It was 
the most preferred species. Cyperus are
narius and Aristida adscensionis although 
having a low per cent of incidence in 
nature (0.66 and 2.0 per cent only) yet 
formed 7.7 'per cent of the gerbil food 
indicating a high preference for these. 
Eleusine compressa on the other hand 
formed 10.6 per cent of the community 
and formed only 7.7 per cent of the rod· 
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Table 19. Per cent occurrence of unconsumed plant species near gerbil bur
row opening's and in nature, and their palatability classes in the 
plant community (Prakash, 1969) 

Per cent occurrence 

Plant species 
Unconsumed 
plant species 
near burrow 
openings 

Cenchrus ciliaris 
Eleusine compressa 
Aristida adscensionis 
Cyperur arenarius 
Digitaria adscendens 
Eragrostis ciliaris 

69.2 
7:1 
7.7 
7.7 
3.8 
3.8 

ent diet. It is worth noting that the plant 
Phaseolus triolobus and those having 50 
per cent frequency were completely ab
sent from the gerbil menu indicating that 
they are unpalatable to gerbils. This may 
also be due to the higher availabiEty of 
Cenchrus ciliaris which forms the majo
rity of the gerbil food in this plant com
munity. 92.2 per cent of the food spec2e~ 
were grasses (Poaceae). 

(b) Digitaria adscendens-Perotis hor
deiformis-Brachiaria ramosa-Eragro
stis ciliaris community-The community 
was found on a stabilised sand dune. The 
four species forming the community had 
a frequency of 83.3 per cent and the 
others having a frequency of 66.6 per 
cent were: Tribulus terrestris and lusticia 
vahlii; and those having a frequency of 
50 per cent were: Cyperus arenarius, 
HeNotropium marifolium, Cenchrus bi
florus. Tragus racemosus, Aristida ad
scensionis and Corchorus sp. In this com
munity Cenchrus cUiaris inspite of having 

in nature 

14.0 
]0.6 
2.0 
0.66 
2.6 
0.66 

Palatability 
Classes 

most preferred 
less preferred 
most preferred 
most preferred 
preferred 
most preferred 

a low (1. 8 per cent) occurrence in nature 
constituted 18.6 per cent of the food 
species, while Digltaria adscendens, which 
had the maximum occurrence of 17.3 
per cent in nature, constituted 21.3 per 
cent of the rodent menu (Tab!e 20), 
showing that the former species is more 
preferred. On the other hand, the occur
rence of Tribulus terrestris was 12.0 per 
cent in nature and it constituted only 2.6 
per cent of gerbil food. Brachiaria ramosa 
and Perotis hordeiformis having higher 
frequency were rated as less preferred 
and not preferred, although their occur
rence percentages were 9.5 and 10.7 res
pectively. Some of the species having 
higher frequency of Occurrence in the 
community were not eaten. 89.0 per cent 
of the gerbil food in this community com
prised of grasses. 

(c) Cyperus arenarius-Digitaria ad
scendens-Pulicaria wightiana-lusticia 
vahlii community -The plant community 
occurred on au inter-dune sandy plain. 



The first two species in this community 
had 100 per cent frequency in the tran
sects, and the latter two had 83.3 per 
cent frequency. Eragrostis cilianensis and 
Tragus biflorus had a frequency of 66.6 
per cent~ In this community Cenchrw 
ciliaris formed 25.5 per cent and Eragro
stis ciUanensis 8.5 per cent of the gerbil 
food in spite of being only 4 and 0.5 per 
cent respectively in nature (Table 21), 
indicating that they are most preferred by 
the desert gerbils. Cyperus arenarius and 
Digifaria adscendens have a higher occur
rence (24.5 and 14.0 per cent respec
tively) in nature as compared to that in 
the gerbil food (17.0 and 8.5 per cent 
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respectively) and both the species are 
rated as 'less preferred'. Pulicaria wighti
ana and lusticia vahlii, though predomi
nantly occurring in nature, did not at all 
occur as gerbil food. In this community, 
grasses formed 73.1 per cent of the ger
bil food. 

(d) Pulicaria wight ian a-I usticia vah
lii-Polycarpaea corymbosa-Sporobolus 
helvolus community-This community 
was situated on the flat top of a sand 
dune. All the four species forming the 
community had 100 per cent frequency 
in the transects. Aristida adscendionis 
and Convolvulus micTophyllus had 75 

Table 20. Per cent occurrence of unconsumed plant species near gerbil bur
row openings and in nature, and their palatability classes in the 
plant community (Prakash, 1969) 

Per cent occurrence 
Unconsumed in nature Palatability Plant species plant species 

classes 
neer burrow 
opening 

Digi'taria adscendens 21.3 17.3 less preferred 
Cenchrus ciliaris 18.6 1.8 most preferred 
Brachiaria ramosa 8.0 9.5 less preferred 
Eragrostis ciliaris 8.0 6.5 preferred 
Aristida adscensionis 8.0 6.0 preferred 
Dactyloctenium aegyptium 8.0 3.5 most preferred 
Eragrostis cilianensis 66 1.8 most preferred 
Cenchrus bi/lorus 5.3 0.6 most preferred 
Tribulus terrestris 2.6 12.0 not preferred 
Tragus biflorus 2.6 3.0 less preferred 
Glinus hirta 2.6 1.8 preferred 
Cucumis callosus 2.6 0.6 most preferred 
Perotis hordeiformis 1.3 10.7 not preferred 
Cyperus arenarius 1.3 3.0 not preferred 
Boerhavia difJusa 1.3 0.6 most preferred 
Cenchrus setigerus 1.3 0.6 most preferred 
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Table 21. Per cent occurrence of unconsumed plant species near gerbil 
burrow openings and in nature, and their palatability classes in 
the plant community ( Prakash, 1969 ) 

Plant species 

Cenchrus ciliaris 
Cyperlls arenariliS 
Digitaria adscendellS 
Aristida adcensionis 
Eragrostis cilianensis 
Cynodon dactylon 
Polycarpoea corymbosa 
Eragrostis ciliaris 
Tragus bi/lorus 
Eleusine compressa 
Trichodesma indica 

Per cent occurrence 

Unconsumed 
plant spe
cies near 
burrow 
openings 

25.5 
17.0 
8.5 
8.5 
8.5 
6.3 
6.3 
4.2 
4.2 
4.2 
2.1 

in nature 

4.0 
24.5 
14.0 
2.0 
0.5 
2.0 
1.5 
4.5 
4.5 
0.5 
2.5 

Palatability 
classes 

most preferred 
less pre'ferred 
less preferred 

most preferred 
most preferred 
most preferred 
most preferred 

less preferred 
less preferred 

most preferred 
less preferred 

Table 22. Per cent occurrence of unconsumed plant species near the burrow 
openings and in nature, and their palatability classes in the plant 
community (Prakash, 1969) 

Plant species 

Brachiaria ramosa 
Perotis hordeiformis 
Cenchrus hi/lorus 
Aristida adscensionis 
Convolvulus microphyllus 
Sporobolus helvolus 
FimbristYlus barbata 
Digitaria adscendens 
Boerhavia difJusa 
Glimus hirta 
Tragus bi/lorus 

Per cent occurrence 
Unconsumed in nature 
plant spe-
cies near 
burrow 
op~nings 

22.7 
13.5 
9.0 
9.0 
9.0 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

4.0 
4.0 
4.0 
3.2 
2.4 

17.6 
3.2 
0.8 
0.8 
0.8 
0.8 

Palatability 
classes 

most preferred 
most preferred 
most preferred 
most preferred 
most preferred 

not preferred 
preferred 

most preferred 
most preferred 
most preferred 
most preferred 



per cent frequency. All the dominant 
species of the community were abse~t 
from the gerbil food except a low (4.5 
per cent) occurrence of Sporobolus hel
volus as against 17.5 per cent (Table 22) 
incidence in nature which shows that the 
species was not preferred by gerbils. 
Cenchrus ciliaris, the occurrence of which 
is maximum in the gerbil food, was absent 
in this community and the desert gerbl~ 
showed lesser selectivity in preferring 
various food species when compared tc 
other communities in which it was pre
sent. Perotis hordei/ormis, rated not pre
ferred in community (b) was rated as 
most preferred. Moreover, all the specie~ 
except Sporobolus helvolus and Fimbri~ 
stylis barhata were rated as most prefer
red. It appears, therefore, that in the 
presence of the choicest species, the rod
ents do not show selectivity in choosing 
their food. In this community 89.0 per 
cent food comprised of various species of 
grasses. 
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Palatabiaty index 0/ various plant spe
cies-Table 23 shows that out of the 
seven species which occurred as food item 
in more than two communities, the first 
six belong to fami'y Poaceae which indi
cates that the Indian desert gerbil, Meri
ones hurrianae, mainly feeds on grasses. 
Cyperus arenarius (Cyperaceae) was the 
only non-grass species to occur in th:s 
hierarchy of preference but it is rated 
lowest as compared to -other six grasses, 
All these grasses are pa'atable to live
stock, 

Field observations with binoculars
Observations w~th binoculars revealed 
that the gerbi's' fed mostly on shoots, 
leaves and inflorescence of plants (Pra
kash, 1969), In an earlier study (Pra
kash, 1962) on the examination of sto
mach contents it was found that during 
monsoon season the occurrence of these 
plant parts increased whereas in other 
seasons, seeds formed their main food, 

Table 23. Palatability index of unconsumed plant species occurring in more 
than two communities, as rated by desert gerbils (Prakash, 1969) 

No. of commu-
Palatability Plant species Family nities in 

Which occurred index 

Cenchrus ciliaris Poaceae 3 4.5 
Aristida adscensionis Poaceae 4 3.7 
Eragrostis ciliaris Poaceae 4 3.0 
Digitaria adscendens Poaceae 4 2.7 
Brachlaria ramosa Poaceae 3 2.7 
Tragus bi/lorus Poaceae 3 2.6 
Cyperus arenarius Cyp ~ aceae 3 N3 
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The following plant species were observ
ed being consumed by the gerbil. 

Family POACEAE 

1. Cenchrus ciliaris 
'"I Cenchrus setigerus 

3. Cenchrus bi/lorus 

4. Aristida adscensionis 

5. Digitaria adscendens 

6. Eleusine compressa 

7. Cynodon dactylon 

8. Eragrostis ciliaris 

9. Eragrostis ciltanensis 

10. Dactyloctenium aegyptium 

11. Brachiaria ramosa 

12. Perotis hordei/ormis 
13. Tragus bi/lorus 

Family CARYOPHYLLACEAE 
14. Polycarpaea corymbosa 

Family CYPERACEAE 
15. Cyperus arenarius 

Family ZYGOPHYLLACEAE 
16. Tribulus terrestris 

Family MOLLUGINACEAE 
17. Gh'nus hirta 

Family CUCURBITACEAE 
18. Cucumis callosus 

19. CitruNus colocynthis 

Family NYCTAGINACEAE 
20. Boerhaavia difJusa 

Family CONVOLVULACEAE 
21. Convolvulus microphyllus . 

Out of 21 species eaten by the Desert 
. gerbil,. 13 were grass species and most ot 

the plants observed being fed on by the 

gerbil are those which were found uncon
sumed near gerbil burrow openings Thus. 
besides consumption there is also perhapF 
a larger amount of destruction through 
the cut and unconsumed material. 

Economic consideration-In the desert 
tract, where the study was conducted, the 
dens'ty of Desert gerbil was estimated to 
be 477 per hectare. Considering that a 
gerbi' consumes about 6 cm feed per day 
(Prakash and Kumbkarni, 1962), their 
annual requirement will be 1044 kg/ 
hectare; assuming that their number will 
be maintained at this level all the year 
round. 

The figures of the estimated forage 
production in this tract· during 1963-64 
and 1964-65 are summarised in Table 24 
(Ahuja, Personal communication). Com
paring the gerb'l depredation and forage 
production figures, it will be observed that 
hardly any fodder will be left for live
stock, particularly when the estimate of 
the gerbil consumption does not include 
the destruction they do merely by cutting 
the grasses to reach the inflorescence. 
The rodents also destroy the vegetation by 
damaging their roots by tunnelling and 
expose the loose soilexcavated from thes~ 
tunnels to wind, thus affecting grass 
growth. All these factors in their turn 
affect the establishment of good pastures 
for proper livestock industry which large
ly depends on these pastures. It is, there
fore, essential that control operations are 
to be visualised while planning improve
ments to rangelands (Prakash, 1969). 

Losses 

At harvest, the bajra (Pennisetum 
typhoides) cobs from the fie!d are heaped 



in the backyards of huts in villages of the 
desert region. The gerbils follow the cQbs, 
dig tunnels under them and feed upon 
the bajra grains leaving the cob near the 
burroW openings. In one such village, 
some 40 gerbils were observed in a 
15 m x 40 m area-a very h'gh density 
of gerbil population., 

Grasses and fodder crops-Whenever 
seeds of Cenchrus setigerus, C. cii'iaris 
and L. sindicus are sown in grasslands to 
improve the fodder quality for better ani
mal production, rodents dig them up and 
feed on them almost to the roots of the 
fodder. The intake of grass seeds by M. 
hurrianae is much greater than that of 
the other desert rodents (Prakash et al., 
1967). In the monsoon season, the rod
ents prefer to feed upon the unripe in
florescence of grasses; unable to reach 
them, they gnaw the base of the plant. 
Field rodents devastated some 40 acres 
of L. sindicus and 27 acres of C. ciliaris, 
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C. setigerus and L. sindicus in an experi
mental pasture at Bikaner. Other dama
ges to natural grasses have already been 
described. 

Soil conservation-The desert gerbil 
by its burrowing habit threatens conser
,vation work. Its burrows are extensive 
and have no fixed pattern (Prakash, 1962; 
Fitzwater and Prakash, 1969; Barnett and 
Prakash, 1975) . The burrow openings 
are scattered everywhere and as many as 
14,000 have been counted in a plot of 
100 m x 100 m. By tunnelling, it exca
vates fixed soil forming small mounds 
(about 1 kg) near each burrow opening. 
At this rate, gerbils unearth about 17,000 
kg soil per hectare; the loose soil is 
blown away by strong winds increas:ng 
the areas of sandy wastes and barren land. 
In Shekhawati region, Meriones hurri
anae excavated 61,500 kg/day /km2 soil 
in cultivated field and 10,43,800 kg/day/ 
km2 in uncultivated field (Sharma and 

Table 24. Forage production (air -dried) per hectare at Maulasar (Prakash, 1969) 

Forage species 

1. Edible grasses 

1Lotal edible species 
2. Non-edible species 

1Lotal forage production 

High perennials 
t Cenehrus spp. 

Low perennials 
(Eleusine eompressa, 
Cynodon daely/on, etc.) 

Cyperus spp. 

Annuals (Aris/idd spp. 
Cenehrus biflorus, 
DigitariQ adseendens, 
Tragus biflorus, etc.) 

Forage production (air 
dried) per hectare, kg. 

1963-64 1964-65 

332 196 

31 8 

25 8 

822 307 

1210 519 
159 315 

1369 ~34 
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Joshi, 1975). This study further high
lights the severity of soil erosion by rod
ents. 

Food in Laboratory Conditions 

Feeding behaviour 

Meriones hurrianae is essentially a 
diurnal species. In nature, it comes out 
of its burrow for feeding just after dawn 
and retires after a few hours before it is 
too warm. It again comes out at about 
6 p.m. and retires at 7.30 p.m. In w'nter, 
however, it is out of its burrow through- . 
out the day but not during the mornings 
and evenings when it is quite cold. Due 
to human intervention in the laboratory 
the gerbils adjusted their feeding times to 
avoid the working hours. 62% of the 
total daily intake was consumed from 
6 a.m. to 10 a.m. and the rest between 

5 p.m. and 7 p.m. This was observed a;l 
the year round (Prakash and Kumbkarni, 
1962). 

Total daily intake (TD!) 

The gerbils did not accept any food 
when they were freshly brought under 
captivity, although the size of the cage 
was large, viz. 225 x 75 x 75 em., and not 
more than six gerbils were kept in one 
cage. After 3-4 days the rodents started 
eating meagre amounts and about 10 days 
after their capture their TDI became 
stationary. Table 25 shows the average 
TDI of various grains and pulses as con
sumed in 24 hours per gerbil. During this 
series of experiments only one food item 
was tried at a time with a group of 6 to 
12 gerbils. Water was provided for drink
ing during every trial. It is (,bserved that 
wheat flour is most preferred. fab:e 2:=i 
also shows tbe calorific values of the 

Table 25. Average Total Daily Intake of Gerbils and its calorific value· 
(Prakash and Kumbakarni, 1962) 

TDI (gm) TDI as % of % Calorific 
Food body wt. Mois- value of 

ture TDI 

Whe:;l.t flour . T04±O.38~ 
\ 

11.3 12.2 24.71 
Sorghum, Sorghum vulgare 6. 5±O.28 10.5 1),9 22.11 
Millet, pennisetum typhoideum 5. 5±O.26 8.9 ]2.4 ]9.8 
Moong (green gram), 

Phaseo/us radialus 5. 5±OAI 806· 10.4 16.7 
Whole wheat, Triticum aestivum 4. 0±0.15 6.4 12.8 13.92 
Bengal gram, Cicer arietinum 4. 0±O.56 6.4 9.8 14.0 
M~ize, Zea mays 3. g±0.41 6.1 14.9 13.0 
Moth, Phaseolus aconitifolius 3. 6±O.67 5.8 
Barley, Hordeum vulgare 3. 4±O.35 5.4 12.5 13.3 
Guar, Cyamopsis tetragonalaba 1.98± 0.30 3.2 
*After Aykroyd et. al., (1960) 



various TDL It is calculated that with 
food giving 12-15 calories of energy a 
day, one gerbille* of 45-55 g weight 
group can maintain its body weight. 

Seed Consumption 

It was observed earlier that in nature 
the gerbilles consume seeds upto 60% in 
January, and thereafter the percentage 
decreases to 10 in July; it then increases 
to 60 in December (Prakash, 1962). 
Seeds of the following plant species could 
be identified from the stomach contents 
of gerbils which were collected and ana
lysed all the year round:Cenchrus spp., 
Boerhaavia difjusa, Tephrosia purpurea, 
Crotalaria burhia, Farsetia jacquemontii, 
Cap paris decidua, Zizyphus spp., Cyno-
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don dactylon, Trianthema portulacastrum, 
Cucumis trigonus, Colocynthis vulgaris, 
Prosopis 1uliflora, and Eragrostis ciiiaris. 
It was, therefore, considered that the 
of plants found in the gerbil habitat form 
their main food. This was confirmed by 
the Silviculture Section of the Institute, 
more than 50% of the sown seeds being 
destroyed by the gerbils. Therefore, seeds 
of plants found around gerbil burrows 
and those of afforestation and grassland 
importance were given to them to study 
the seed consumption in 24 hours. Trials 
were conducted with groups of animals 
after their adaptation to captivity. In some 
groups water was provided, and in others 
the gerbils wete maintained without 
water, but there was no appreciable dif
ference in the consumption. The data in 
Table 26 show the average amount of 

Table 26. Average seed consumption per gerbil during 24 hours (Prakash 
and Kumbakarni, 1962) . 

Seeds of 

Panicum antidotale 
Dichanthium annulatum 
Lasiurus hirsutus 
Cenchrus setigerus 
Cenchrus ciliaris 
Zizyphus nummularia 
Tecomella undulata 
Prosopis Ijuliflora 
Albiu,ia lebbek 
Aerva tomentosa 
Acacia senegal 
Acacia arabica 

Consumption in 24 hours 
( g/per gerbille) 

3.25 ± 0.79 

2.5 ± 0.76 

2.1 ± 0048 

0.85 ± 0.25 

2.1 ± 0041 

1.75 ± 0.65 

1.50 ± 0.33 

1.21 ± 0.36 

1.20 ± 0040 

0.66 ± 0.17 

0040 ± 0.05 

0.37 ± 0.16 

Significance at 5% level. Items 2-12 P < 0.001 with millet and sorghum 
control. 

Item 1 P < 0.01 with millet control. 
Item P < 0.001 with sorghum control. 

>I< The old spelling of gerbil was gerbille 
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seeds consumed during 24 hours per ger
bil. When compared to millet (Pennise
tum typhoideum) and sorghum (Sor
ghum sp.) controls, the TDI of seeds is 
significantly very low. Amongst the grass 
seeds, those of Panicum antidotale were 
consumed in larger quanfties. Next high
er consumption was of Dichanthium an
l'ulatum, Lasiurus hirsutus and Cenchrus 
~etigerus seeds. Amongst other plant 
seeds those of Zizyphus nummularia 
were consumed at the average rate of 
1.75 ± 0.65 gm. during 24 hours per ger
bille. Seeds of Acacia spp. were least con
sumed (Prakash and Kumbkarni, 1962). 

Seed Preference 

There are many factors governing the 
seed consumption when seeds of only 
one plant species are provided to gerbil
les for preference trials. The seeds may 
have spines, they may be very hard, or 
when there is only one food for the starv
ing gerbi's they may be forced to feed 
uJ10n that particular seed as in the previ
ous trials, the amount of seed consump
tion may not be indicative of their true 
seed preference. Seeds of various plant~, 

were therefore, given to gerbils 
in ,combinations. The gerbil was 
placed in a small cage (75 x 
75 x 75 cm.) and the experimental food 
was given in equal quantities in two petri 
dishes of the same size. To minimise the 
factor of availab:Jity during every trial 
the positions of the samples were rotated: 
Combinations of two and three seeds 
were tried. The preference was denoted 
by the amount of seeds consumed during 
24 hours. The results are expressed in 
Tables 27 and 28, following the method 
ofCott (1951) and Prakash (1957). The 
arrows point toward the preferred spe
cies. By comparing data in Tables 25, 26, 
27 & 28 it will be observed that the pre·
ference and choice of gerbil i~ quite con
sistent. 

Body weight in relation to feeding with
out water 

Meriones practically do not get drink
ing water in nature. In captivity they 
readily accept water and on an average 
a gerbil consumes 2.78 ± 0.18 ml water 
during 24 hours when being fed on air
dried seeds. To ascertain the influence of 

Tab1e 27. Preference of grass seeds ( Prakash and Kumbakarni, 1962) 
, -

Panicum antidotale 

Dichanthium annulatum i i i i 
Lasiurus hirslltus r I r I I I 

t 
J J j j I Cenchrus setigerus .J. 

Cenchrus ciliaris r I I I 
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Table 28. Preference of other plant seeds (Prakash and Kumbakarni, 962) 

Zizyphus nummularia 

T ecomella undulata i 
Prosopis juliflora r 
Albizzia lebbeck r 
Aerva tomentosa i 
Acacia senegal i 
Acacia arabica r 

water consumption on body weight, 
wheat was provided to gerbils with and 
without water. The experiment lasted for 
about a month. The group of gerbils being 
fed without water lost weight consideI
ably but the other group maintained 
body weight (Fig. 6). These results from 
experiments in captivity are particu'arly 
interesting since gerbils not only maintain 
but add to their body weight when they 
do not get any water in nature. 

Body weight in -relation to seed food 

The graph (Fig. 6) indicates two 
curves, one showing the body weight 
losses when a group of gerbils was fed on 
grass seeds and the second shows the 
body weight on other seeds. Till the 21st 
day while feeding on grass seeds, the 
Curve declines steeply whereafter there is 
an increase in body weight, but when the 
ge~bils were fed on other seeds the body 
weIght fell so much in 12-14 days 'that 
t~e ~er?ils started dying and strong can
nibalIstIc tendencies were induced due to 

r r r r r I 
t I t , t I t I 
I I I I I I I . 
I t I I t I t I I I 
I I I I I I I I I 

I t I I t I I I I I I 
I I I I I I I I I I 

I t I I I I I I I 
I I I I I 1 I I 

I I I I I 

starvation. After this critical period the 
body weight was maintained by the re
maining gerbils of the group. 

Bait preferences 

Every bait preference test was con
ducted with 10 gerbils, each lodged in 
individual laboratory cage. Three baits, 
selected from 10 candidate baits, with the 
aid of random number tables, were ex
posed to every gerbil for a period of six 
days, following our earlier work. The 
consumption of each bait was measured 
daily and replaced with a new series of 
baits on the following day. Average daily 
intake (ADI) of each bait was calculated 
at the end of each test, after transforming 
the absolute consumption values to g/ 
100 g body weight of individual rat. 
Vegetable oils, salt and sugar were added 
to cereals· as additives. During all the 
·tests were conducted as per the following 
scheme. 

. Test I: Air dried whole grains-Test 
II: Cracked grains-Test III: Whole 
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Damage by desert gerbil to standing wheat crop (above) and to harvested bajra ( below) 
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Table 29. Relative consumption of best ranking food items in each test 
(Adapted from Prakash et al., 1978) 

Baits ADI (g) Per cent Rank 
( best from each test) (Mean ± S.E.) 

Bajra,' whole 2.32 ± 0.33 7.15 9 
Bajra. cracked 3.26 ± 0.63 10.04 4 
Chana, flour 2.01 ± 0.44 6.19 10 
JalVar, + 2% arachis oil 2.52 ± 0.50 7.76 8 
Moth, + 2% sesame oil + 

1% sugar 2.88 ± 0.55 8.87 6 
Wheat, cracked 3.25 ± 0.52 10.01 5 
Wheat, roasted 2.74±0.31 8.44 7 
Wheat, flour 5.08 ± 0.75 15.65 I 
\ , 

15.19 2 Wheat flour + 10% sesame oil 4.93 ± 0.79 

tvheat flour + 10% arachis 
\; "1 01 + 1% sugar -. 3.47 ± 0.54 10.69 3 

grains v /s cracked grains-Test IV: 
Whole grains v /s Roasted graitis-Test 
V: Whole grains + 2% vegetable oils
Test VI: Whole grains + 2% oil + 1 % 
salt or sugar-Test VII: Flours-Test 
;VIII: Whole grains vis flours-Test IX: 
Plours + 10(% vegetable oil-Jest X 
Flours + oil + 1 %'salt or sugar-:Test 
XI: Be~t ra_!lking food ,item -from eac_b 
leSt. . _ : 1 

The average body weight (mean ± 
S.E.) of experimental animals was 
69.65 ± 3.35 g. 

In the eleven tests, hajra fared as the 
top ranking bait in four tests, wheat with 
various combinations in three, and 
chana flour, jowar + arachis ~il and 
moth + sesame oil + sugar were pre
ferred in rest of the tests. The relative 
consumption of best ranking food items 
in each test are shown in Table 29. 

It is observed from the results of these 
tests that the gerbi~s, however, readily 
accept a change in food. It is quite ex
pected since the desert gerbil is fairly well 
adapted to sUch 'a beIiaVloural ' switch 
over in its food habits syn~hronising with 
its availability <-changing with seasons 
which :are very pronounced in the desert 
environment. This is fairly helpful for a 
rodent control operator since the bait and 
poison are to be changed for a subse
quent operation this plastic adaptability 
of gerbil can be made use of. Wheat is 
not grown in the desert region on a large 
scale. Hence it is not freely available with 
the rural population and bajra is the main 
crop of the region in which the desert 
gerbil occl,lrs as the predominant rodent. 
Considering the availability of bajra 
(Pearl millet) with the farmer, cracked 
bajra is recommended as the bait fOT 
mixing poison for field control cam
paigns. 
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Test I, II, III and VII and VIII per
tain to the same candidate baits but in 
different forms or particle size: whole 
grains, cracked and flour Tables 30 & 31. 
A comparison of the data do not suggest 
a definite conclusion. Cracked bajra, 
barley, moong and moth were consull.;-d 
more than their other forms, whereas 
ADI of flours of chana, guar, jowar, 
maize, and wheat were more than those 
of the two other forms. In Test III, the 
gerbils exhibited a clear choice for crack
ed grains. But in Test VIII they pre
ferred whole grains in comparison to the 
flours. With this fluctuating choice ap
parent from the experiments, it appears 
that desert gerbils are not consistent for 
choice of food according to its particle 
size (Prakash et a.l., 1978). As already 
explained that M. hurrianae are adapted 
to survive in the desert on such a wide 
variety of dietary items, that a clear pre
ference is also not expected. 

Additives-Two types of additives 
were exposed to the desert gerbils for 
assessing their role in enhancing the bait 
consumption: vegetable oils, salt and 

. sugar (Test V, VI, IX and X). A com
parison of ADI of whole grains (Test I) 
and that with one of the two oils 
(Test V) reveals that the addition of <:lils 
reduced their consumption (Table 32) 
However, out of the two oils, sesame was 
preferred., With flours (Test VII and 
IX), however, the arachis oil mixed 
flours were preferred, though the dif
ference between the ADI of the two was 
not statistically significant. Likewise the 
results of Tests VI and X indicate that 
addition of salt or sugar had but very 
little effect on the bait· consumption 
Table 33. Our experiments indicate that 
addition of vegetable oils, salt and sugar 
did not enhance the consumption of baits 
(Prakash et al., 1978). 

, Table 30. Consumption ( g/lOO g body weight) of grains by Meriones 
hurrianae ( Adapted from Prakash et al., 1978 ) 

Food items Whole grains Cracked grains Flours 
(Me'an ± S.E.) (Mean ± S.E.) (Mean :J: S,E.) 

Bajra 4.55 ± 0.42 5.39 ± 0.57 1.83 ± 0.31 

Barley 1.91 ± 0.61 2.27 ± 0.44 1.91 ± 0,28 

Chana 2.38 ± 0.47 1.28 ± 0.34 3.06 ± 0.51 

Ouar 0.41 ± 0.27 0.27 ± 0.33 1.00 ± 0.20 

]owar 0.98 ± 0.45 0.97 ± 0.21 1.55 ± 0.36 

Maize 1.38 ± 0.36 1.10 ± 0.31 1.70 ± 0.27 

Moong 1.71 ± 0.36 3.04 ± 0.58 2.21 ± 0.34 

Moth 0.54 ± 0.16 3.14 ± 0.62 2.12 ± 0.38 

Urd 3.13 ± 0.57 0.80 ± 0.21 1.44 ± 0.19 

Wheat 0.51 ± 2.90 2.70 ± 0.50 2.71 ± 0.45 
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Table 32. Food consumption (g/lOO g body weight; Mean ± S .. E) with 
oils by Meriones hurrianae ( Adapted from Prakash et al., 1978) 

Food items Whole grains + 2% Flours + 10% 
-----

Arachis oil Seeame oil -Arachis (Iii Sesame 011 

B£ljra 1.30 ± 0.33 1.32 ± 0.29 

Barley 1.39 ± 0.27 1.37 ± 0.24 2.91 ± 0.45 2.60 ± 0.39 

Chana 3.41 ±0.70 2.37 ± 0.26 

Jowar 
Moang 0.83 ± 0.27 0.94 ± 0.20 2.77 ± 0.86 2.59 ± 0.46 

Moth 0.90 ± 0.20 1.34 ± 0.27 .2.89 ± 0.53 2.18 ± 0.50 

Wheat 1.00 ± 0.34 1.13 ± 0.30 3.81 ± 0.61 3.94 ± 0.66 

Table 33. Food consumption ( g/IOO g body weight; Mean ± S. E. ) witll 

salt and sugar by M. hurrianae ( Adapted from P~akash 

Food items 

Bajra 
Barley 

Chana 
Jawar 
Moong 
Moth 
W.heat 

et al., 1978) 

Whole grains + 2% 

Salt Sugar 

0.65 ± 0.15 US ± O.3j 

1.33 ± 0.44 1.02 ± 0.20 

1.41 ± 0,29 1.17 ± 0.34 

1.27 ± 0.33 2.26 ± 0.23 

1.95 ± 0.39 1.90 ± 0.26 

• Flours + 10% arachi! oil 

Salt Sugar 

1.6j ± 0.41 2.67 ± 0.65 

2.25 ± 0.52 1.58 ± 0.24 

1.66 ± 0.26 . 2.77 ± 0.41 

1.79 ± 0.33 2.88 ± 0.46 

2.37 ± 0.42 3.07 ± 0.43 



Debarking of sapling makes the afforestation work difficult (above). Litter size of 
de:!'.:rt gerbil varies from 1 to 9. 



REPRODUCTION 

The desert gerbil did not litter in cap
tivity though ample green food was 
provided during the peak breeding sea
son. Most of the observations on repro
duction activity are, therefore, on litters 
borne by pregnant females collected in 
the field. Usually deliveries occurred at. 
night. A pad of cotton was invariably 
provided to the female which she utilised 
for placing the young one. In all, ninety
nine new-born young were handled in the 
laboratory. The rate of mortality due to 
the canniba1ism of the mother .was rather 
high. Some young died in an attempt to 
administer ether for taking measure
ments. After that measurements and 
weights were recorded on live specimens, 
and are analysed according to the pro
cedures described by Brody (1945) and 
Butterworth (1961). Values are plotted 
in figure 9. Straight segments of the 
grap indicate periods when growth in
Crements are constant percentages of pre
vious sizes. From these straight sections, 
instantaneous growth rates were calculat
ed according to the following formula: 

k = _____!E_Il!2 - I n m! 
t2 - h 

where k is the instantaneous percentage 
rate of growth for the unit of time in 
which t2 and t1 are expressed, and Inm2 
and lnmr are natural logarithms of the 

measurements at 12 and tr (Butterworth, 
1961) . 

Oestrous cycle 

The average period of oestrous cyc~e 
has been found to be 6.1/6.2 days (Kaul 
and Ramaswami, 1969; Ghcsh and Ta
neja, 1968) . Kaul and Ramaswami 
( 1969) observed that the duration of pro
estrus varies from 0.5 to 3 days (average 
1.4 days), oestrus 0.5 to 3 days (ayerage 
1.7 days), metoestrus 0.35 to 3 days 
(average 1.1 days) and dioestrus 0.5 to 
10 days (average 1.9 days). In the vagi
nal smears of the gerbil three types of 
cells could be distinguished i.e., leucocy
tes, nucleated epithelial cells and corni
fied epithelial cells. During early proest
rus, the smear consists of a large number 
of nucleated epithelial cells and a few 
leucocytes. Gradually the leucocytes dis
appear and the smear shows only nucle
ated epithelial cells. Large quantity of 
mucus is present at 'this stage. At the end 
of proestrus cornification of the nucleated 
epethelial cells sets in. Early oestrus is 
marked by cornification of majority of thr 
ep:thelial cells. During mid oestrus only 
cornified epithelial cells are present in 
the smear, while at th,e end of oestrus 
desquamation of the vaginal epitheliam 
starts. Mucus is absent in the smear show
ing cornified cells. In the post oestrus or 
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metoestrus period the smear consists of 
large number of nucleated epithelial cells. 
There is little mucus at this stage. During 
late metoestrus infiltration of leucocytes 
begins. As dioestrus approaches the num
ber of the nucleated epithelial cells gra
dually lessens and the smear shows mainly 
leucocytes and few nucleated epithelial 
cells (Kaul and Ramaswami, 1969). 

Mating Behaviour 

Fitzwater and Prakash (1969) observ
ed the mating behaviour of M. hurrianae. 
Before mating, the male and female 
'nose' each other, usually the male ap
proaching the female. Sometimes the 
male is repelled by kicking but at other 
times the female is receptive. The female 
assumes the lordosis position and allows 
the male to mount. On one occasion the 
female arched so much that the male was 
thrown off balance and fell to the side. 
Mating consists of multiple mounts in a 
series. In one mating observed between 
male No. 10 and female No. 32 the se
quence was: 

0823-0825 hrs. - 4 times 

0830-0839 hrs. - 18 times 

0842-0846 hrs. - 9 times 

Total duration of mating = 23 minutes 

Actual time of coitus 

Intervals between series 
of mountings 

Total number of mounts 
observed 

= 15 minutes 

3 and 5 
minutes 

= 31 times 

On other occasions the total duration 
of mating was observed to vary from 10 to 

40 minutes while duration of actual coitus 
was between 5 to 10 minutes and mount
ing was repeated from 13 to 21 times. In 
most cases during the pause between 
series of mountings both partners started 
feeding. A few females even continued to 
feed while they were being served. Both 
the sexes at times licked their genitalia 
after coitus. 

Several times male desert gerbils were 
observed during or after copulation sidling 
with hind legs spread out so that the scro
tum was dragged on the ground. This 
type of 'perineal drag' is also shown by 
males of Perognathus, Microdipodops 
and Dipodomys while driving a female 
and when she does not assume the po
sition of lordosis (Eisenberg, 1963/ 
1975). It is interesting that a parallel 
behaviour has evolved in these rodents 
which are widely separated geographi
cally. 

Other desert gerbils in the vicinity of 
mating pairs do not take any interest in 
them. Only once a male, heavier than the 
mating one (No. 10) disturbed the action 
but was g'ven a hot chase and driven 
away. Mating was resumed soon after. 

Seasonal Incidence of Breeding 

Females littered throughout the year 
(Table 34). It will be noticed that there 
are two 'peaks in the incidence of births: 
February and July. The gerbils pass the 
cold spell in December and J anu-ary in a 
state of torpidity. As soon as this torpi
dity is over, sexual activity increases and 
hence the peak in births in Februa.ry. 
The increased activity in July is attributed 
to the optimum conditions existing during 
the rainy season in the desert (Prakash, 
1960). It was earlier observed that the 
gerbil litters only during August-October 
(Prakash, 1960, 1962). This observation 
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was based on the field collection of pre
gnant females during 1953-56. The col
lection of the gerbil in various months 
ha~, however, shown that they breed all 
the year round. However, Kaul and 
Ramaswami (1969) observed three peaks 
in the pregnancy rate, February to April, 
July and September to November at Jai-
pur. . 

It is observed that the reproduction of 
desert gerbil is influenced by the avail
ability of green vegetation which is in turn 
influenced by the amount of precipitation 
(Prakash, 1975a). Breeding activity is 
also broadly correlated to the mean 
monthly day length. Its reproductive acti-. 
vity is low during winter when day 'en?th 
is shortest, apparently due to the ovanan 
refractoriness to photoperiods. It has also 
been revealed that during drought years 
the breeding potential of M eriones hur
rz'anae is decreased considerably (Pra
kash, 1968). During 1968-69 (Drought 
year) rodent survey of the Indian desert, 
we arso found a very low pregnancy rate 
in Meriones hurrianae (Prakash, 1911). 

Gestation Period 

The period of gestation in Meriones 
hurrianae is not correctly known. A fe
male littered on the night of February 11. 
The next morning the male gerbil. was 
removed from the cage. Mother and the 
young remained in the cage. The female 
again littered on the night of March 13. 
It appears that the male se~ed the part- . 
urient mother in the morn'ng of Febru
ary ] 2. The period of gestation was 30 
days. In another case a female gerbille 
was introduc.ed to a male and they mated 
the s~me afternoon. The delivery occurr
ed after 28 days. In two more instances 

the period of gestation was founq to be 
28 and 29 days. 

Parturition 

Parturition was observed only in one 
female. In the laboratory, she delivered 
two young in the early morning which 
was not observed. At 10 a.m. the mother 
was noticed to be extremely uneasy and 
at 11 a.m. she delivered one ~.hitish, dead 
young. The he~d was presented first and 
the entire body was, thereafter, almos' 
dropped. Just before delivery l! w)1itis~ 
fluid oozed out but there was no discharge 
of b,lood. During delivery the mother lay 
flat on her belly with her hindquarters 
raised s~ightly above the floor of the cage. 
Her eyes were closed and hind region 
was quivering. Only with great difficulty 
could she walk. At 12.30 p.m. the mother 
delivered anot4er young, head first. This 
time the body of the mother shook vio
lenfy and she ki~ked her hind limbs 
wh'le lying flat 01). the floor of the cage. 
The mother did nqt appear to pay atten
tion to the young .which lay half curled, 
on its back, moving its limbs in the air. 
Twenty-five minutes later she got up and 
licked the young one, collected it, and 
carr~ed it to the cotton pad. 

Post parium Conception 

Tl)e female gerbil experiences heat 
period shortly after parturition and the 
implantation of blastocysts may occur 
after the lactation period (delayed im
plantation) (Kaul and Ramaswami, 
1969). 

Lactation Period 

Average duration of lactation was 
found to be 30 days. 



Litter Size 

The litter size varies from 1 to 9 (Table 
35), but is commonly three or four. Of 
the 23 litters born in the laboratory, the 
litter size was: 7 each of 3 and 4 young, 
3 cases of 5 young, 2 cases each of 6 and 
7, and one each of 1 and 9 young. It is 
natural to expect that the size of the 
young will be sma'ler in a large litter, but 
the data in Table 35 reveal that the aver
age size of the young in litter of 9 was 
the biggest. The data also show the aver
age linear measurements and weights of 
the new-born ones and their standard 
error according to various sizes of t~e 
litters. The averages of the ninety-nine 
young am: head and body, 40.2±O.60 
mm; tail, 12.8±1.21 mm, hind foot 7.0± 
0.42 mm, and we'ght 4.1 ±0.21 gm. Kaul 
and Ramaswami (1969) also observed 
at J aipur the average litter size to be 4 
(range 2 to 7), 

New Born Young 

At birth the young is hairless except 
for the 3-4 mm long vibrissae. The body 
is pink in co'our. Eyes are closed, and 
appear as dark spots. The external audi
tory meatus is closed ::md the pinna is 
folded. The claws are whitish, soft and 
2 mm long. The nipples were not visible 
in either sex. The sexes could not be dif: 
ferentiated. Young were unable to walk 
when a few hours old but could sway 
their limbs. They started squeaking with
in 4-6 hours of birth. They also opened 
their mouth and tried to grasp anything 
which touched their lips. Suckling started 
3 to 6 hours after delivery. 
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Post-Natal Development and Behaviour 
of Young 

First week-From the th~rd day tht, 
dorsum of the young started darkening, 
beginning as a mid-dorsal line which gra
dually broadened and extended on the 
lateral sides. The unfolding of the pinna 
started from the 4th and 5th day after 
birth. The incisors cOll'd be felt below the 
gums. The vibrissae grew to 12-15 mm. 
The claws elongated but without pigmen
tation. The young one could crawl but 
was unable to support its body On its 
limbs. 

Second week-Short, fine pelage ap
pt'ared on the dorsum of the young, and 
by the end of the week extended to the 
flanks. A thin pencil of hairs appeared at 
the tip of the tail. The young gave a 
general impression of sepia colour. The 
vibrissae measured 30 mm and their tips 
became black. Plantar pads appeared on 
the h'nd foot but were feeble on the fore 
paw. The claws darkened. The eyes were 
still closed but at the end of the week a 
groove appeared at the centre, separating 
the lids. Incisors appeared in the jaws. 
Suck "ing continued. 

Third week-Hair cover became com
plete and the pencil of hairs at the tip of 
the tail became darker. The vibrissae at
ta,ined a length of 36-40 mm. The ex
ternal auditory meatus opened. The upper 
incisors measured 1.5 and the lower 
~.5 mm. The plantar pads of the hind 
limbs dev~loped fully but those on the 
fore paws were still growing. The eyes 
opened after 15 to 16 days. Suckling ceas
ed from 18 to 20 days. These two periods 
were observed in 8 and 6 cases only. The 
young could walk and chased the mother. 
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Fourth week-Fur on the young de· 
veloped fully: The white incisors, now 
4 mm (upper jaw) and 8.5 mm (lowe!. 
jaw), became paler. The pads of the fore 
feet also developed fully. The claw:> 
darkened completely. The external gen
italia of either sex became distinguish
able. The young were able to run and 
started thumping the ground with the 
hind foot as the sign of danger. 

Subsequent growth-It wi:l be observ
ed further from the data in Table 36 that 
the rate of growth is very high in the first 
four weeks. 81.5 per cent growth of the 
ear and 80.9 per cent of the hind feet is 
attained in th's period. 78 per cent head 
and body and 97 per cent tail growth is 
attained by the eighth week, whereas the 
ear and hind feet attain maximum dimen
sions by the sixth and eighth week respec
tively. Increase in body weight is gradual 
and 92.3 of the total is gained by the 
thirteenth week (Fig. 7). 

Care of the Young and Cannibalism 

Parturient mothers took about 25 to 30 
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minutes after delivery for taking care of 
the new-born young. Lactation started 
after 3 to 6 hours. Mothers were usually 
docile when their young were removed 
for measl,lrements; they were not aggres
sive to their young when they were put 
back. Contrary to this, Fitch (1957) ob
served that the mother Prairie Vole, 
Microtus ochrogaster, attacked her young 
viciously and killed them within a few 
seconds, as soon as they were put back. 
When disturbed, the gerbil mother usually 
picks up its young ones and huddles them 
m a corner or under the cotton pad and 
starts suck"ing them. Muthana (1975) 
observed a fight between mother gerbil 
and a snake, Coluber sp. for rescu;ng the 
young from its mouth. 

During the height of the breeding pe
riod, cannibalistic tendencies in the moth
er towards the new-born and of males 
towards the young wer~ noticed and may 
be an important factor in the population 
dynamics of this species. 

Table 36. Showing the per cent growth of the new born desert getbil (Prakash, 1964b) 

Per cent growth in 

fir st next next next next next 
4 weeks 4 weeks 5 weeks 4 weeks 4 weeks 4 weeks 

Head and body 48.6 29.4 9.3 12.7 
Tail 58.4 38.6 I.8 1.2 
Ear 81.5 18.5 

(6th 
week) 

Hind foot 80.9 17.2 1.9 

Weight 21-9 36.9 33.S 2.1 5.6 
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Fig. 1, Post-natal development of the Indian desert gerbil, Meriones hurrianae. 



THE VENTRAL MARKING GLAND 

Many mammals possess I>pecialised 
glands and their secretions contain phero~ 
mones which the animals use for chemical 
communication. Though Dominic d974) 
has carried out excellent work on the 
effect of pheromones present in the urine 
on mammalian fertility with reference to 
house mouse, very little work has been 
done in India on the role of secretion 01' 
mid-ventral scent marking gland. We 
have discovered this gland in three species 
(Tatera indica indica, Meriones hurria
nar and Rattus meltada pallidior). In M 
hurrianae it is present in both the sexes 
nnd in the other two ~pecies the gland is 
present only in male animals (Prakash 
and Kumari, 1978; Kumari at al., 1979). 

Topography and Shape of the GlaHd 

The mid ventral scent marking gland in 

Meriones hurrianae is present in both the 
sexes (Fig 8). It is prominently situated 
on the lower side of the abdomen. Ovoid 
in shape, broader on the anterior side, 
it is dirty yellow in colour. In a number 
of females, however, it was observed to 
be more elongate in shape. It can be 
easily seen by pushing the overlying hair 
on the sides. The gland surface is not 
totally devoid of hair and is fairly glandu
lar in appearance, more in males. 

5ize 

The glandular pad is larger in aU the 
measureme,nts in males as compared to 
that in females (Table 37), the difference 
between sexes being highly significant. 
Tn subadult animals (upto 40 g, Prakash, 
1971 a) this difference is not significant 

Table 37; Size of the mid-ventral marking gland in desert gerbil (Prakash & Kumari 1978) 

Sex Number 
Species 

Male 21 21.17:l: 1.05 

Meriones hurrianu 

Female 18 14.86 ± 0.73 
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Length 
(mm) 

Mean:l: S. E. 

Breadth 
(mm) 

Area 
(mm" ) 

4.87:1: 0.35 109.32 ± 13.26 

2.72:1:0.15 41.59 ± 3.70 
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but as the animals grov. it increases sig
nificantly (P<O.OOI), the dispar:ty being 
maximum in the body weight class 81-
]00 g (P<O.OOl), which roughly cor
respond to 8 to 12 months of age. It is 
interesting to observe that even in the old 
,~nimals (above 100 g body weight c' ass) 
!he gland area is significantly (P<O.OOl) 
larger than the preceding weight group 
in male M. hurrianae, (Kumari et al .. 
] 979). These findings are also confirmed 
by our observations on glandular area 
present in the pad in both the sexes 
(41.25% in male and 20.08% in fe
males). 

The mid ventral marking gland of M. 
hurrianae is similar to that of M. ungui
clilatus in respect of topography and 
shape, etc. but differs from it in the mode 
of growth. Glenn and Gray (1965) ob
served that in M. unguiculatus the aver
age gland area in the male remained un
altered in the age groups 16-32 weeks 
and 32-50 weeks, but in females it in
creased considerably in these age groups. 
Our data reveal almost a reverse trend. 

The gland measurements are positive'y 
and significant:y correlated with body 
weight in both male and female merion 
gerbils (Kumari et al., 1979). 

Histology , 

The distinctive histological feature of 
the gland pad is its composite structure, 
composed of comp'exes of enlarged se· 

. baceous acini of the typical holocrine type 
associated with the hair follicles. The\' 
are simple alveolar glands. Each gland 
is encapsulated in connective tissue. The 

secretory duct is wide and empties il)to 
the neck of the follicles. As the gland size 
of male M. hurrianae is twice in compari
sion to female, this is also compared with 
histological structure of female gland. 
The vertical section shows that the size 
of gland follicles in male is much largei 
than that of females, which explains tha~ 
more secretions from male gland follic~es 
than the females. Secretory mode is holo
crine type and whole of alveolar gland 
cells become disintegrated at the time of 
discharge of the secretion and subsequ
ently smaPer alveoli also appear in im
mature stage. The gerbil gland is much 
simpler in structure in comparison to in
tegumentary gland regions. Hislological 
structure of Mongolian gerbil (Meriones 
imguiclilatus) is similar to that of indian 
desert gerbil (Meriones hurrianae) in 
having oval shape and wide secretory 
duct which empties into the neck of fol
lic' e (Kumari et al., 1979). 

A comparison of gland area and home 
range size revealed that the two do not 
correspond. Whereas, the gland size in 
ma'e M. hurrianae is larger than that of 
female but the latter possess a bigger 
home range (l54.7±24.6 m2 as against 
88.7±44.3 m2 in male gerbils, Fitzwater 
and Prakash, 1969). Observations on 
gerbils in the field suggest that the most 
common use' of mid ventral gland is for 
marking around the burrow entrance and 
the trails that gerbils use to move about 
to many burrows. The gerbils use regular 
pathways from one burrow to another 
opening on the surface and these path
ways were regu~arly marked. 



Two male M. hurrianae "boxing" (above). The ventral scent marking gland of male (left) 
and female ( right) M. hurrianae. 



ADAPTATIONS FOR DESERT SURVIVAL 

The Indian desert gerbil is by far the 
most predominant rodent in the Indian 
desert, mainly because of its superiority 
to adapt to survive in a number of sub
habitats and formations, and by success
fully adapting to withstand the vagaries 
of the arid environment. It does so by 
adjustments in its behaviour and physio
logy. 

Behavioural Adaptations 

Apart from the behavioural .patterns 
discussed earlier several other beh~vioural 
aspects of the desert gerbil made them 
very much adapted to both desert envi
ronment and to their survival in nature 
when they are exposed to various toxic 
substances that can be encountered dur
ing the management operations by their 
major predator, the Homo. The nnder
standing of these adaptations not only 
throws light on their survival capabllity, 
but also helps us in formulating an effec
tive management programme of these 
desert gerbils. 

Shift in the diel activity: The desertic 
environment is characterised by high tem.
peratures during Sllmmer months and 
fairly cold during winter. The animals 
can d\ssipate this heat load by using marc 
water at an excessive rate. Further, the 
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merion gerbil being a small mammal, has 
larger relative surface area and needs 
more water for the dissipation of heat. 
Since water is scarcer in the desert, the 
gerbils restrict their activity to the cooler 
parts of the day. In summer, the merion 
gerbil comes out of its burrow just 
after dawn and retires after a few hour~ 
before it is too warm. It again ventures 
out after 6 p.m. and retires at 7.30-7.45 
p.m. In winter, however, it is out of its 
burrow throughout the day but not during 
the mornings and evenings when the tem
perature is fairly cold (Prakash, 1962). 
Kashkarov and Kurbatov (1930) have 
also obServed similar adjustment in the 
diel activity of another gerbil, Rhom
bomys opimus in the Central Kara Kum 
desert. 

Fossorial mode of life: In addition to 
the shift in the diurnal activity, M. hur
rianae is equipped with fossorial mode of 
life to avoid the external environmental 
havoc. As discussed earl~er the merion 
gerbils inhabit extensive burrows (Gan
guli and Kaul, 1962; Fitzwater and Pra
kash, 1969) and spend most of their 
time inside the burrow wherein uniforlT! 
temperature and humidity conditions pre
vail all through the year (Prakash et qt .. 
1965). Consequently this diurnal desert 
gerbil is, in a way, not expo~ed to ex-
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tremes of temperature stress. It has been 
observed that the gerb:ls visit burrow5, 
intermittently during the high temperature 
epoch for short durations probably to un
load the hyperthermia developed due to 
exposure to outside environment (Fitz
water and Prakash, 1969). During the 
day the gerbil sometimes plugs the open
ings of the burrows to avoid the heal 
which causes loss of water. Further, when 
the animal respires, certain amount of 
moisture is given up, which is retained in 
the burrow helping in maintaining higher 
humidity. The urine passed in the tunnel 
also helps as a humidity regulating fac
tor (Prakash, 1974). Besides, the desert 
gerbi's continuously scrape the dried 
sand, shovels it out near the burrow en
trance in a shape of mound for humidity 
regulation. This habit of scraping the sand 
has made the gerbil as a major soil era· 
sian agent 'and one of the important fac
tor in desertification in the Indian desert 

Plasticity in food habits: The desert 
gerbil)s omnivorous as discussed in the 
earlier chapter with chang'ng food habits 
corresponding to its availability It feeds 
on seeds during winter, on rhizomes and 
stems during summer and on green le.aves. 
flowers and stems during the monsoon. 
During Sll,mmer this usually herbivorous 
rodent feeds on insects also, the bo
dies of which contain a high level of water 
which helps the gerbil to meet its own 
water requirement (Prakash, 1962) . 
Thus by changing various dietary items 
during various seasons, M. hurrianae not 
only adapts to the availability of food but 
also tides over the intermittent periods 
of water scarcity. 

Periodicity in breeding activity: Most 
of the ~ammals in the Indian desert breed 
during and soon after the rainy season 

and the ones which breed all the year 
round bear largest litters during this sea
son and the figures of prevalence of pre
gnancy are also highest during the period 
of maximum precipitation (Prakash, 
1960, 1971). In the desert environment 
three seasons (winter, summer, mon
soon) are we!l pronounced, the first two 
represent the harsh epochs with respect 
to temperature, winter being too cold and 
summer too warm; as a consequence the 
breeding intensity of M. hurrianae is mini
mal during these two seasons (Prakash, 
1964; Kaul and Ramaswami, 1969). The 
desert gerbil'S adaptation to enhance the 
natality during and after monSOon period 
has several advantages in ensuring a high
er level of survival rate of the yCmng. 

Abundant green nutritive food not onlv 
keeps the mother gerbils in good health 
in respect of milk production for suckling 
the larger litters but also enhances the 
chances of survival of young Ones after 
weaning. During the drought years, when 
rainfall fails, the gerbils litter only during 
mc.nsoon, and the reproductive activity 
during summer and winter totally van
ishes (Prakash, 1968). During the 1968-
69 (drought year) rodent survey (Pra
kash et al., 1971a) of' the entire desert, 
we found that only 12 per cent females 
were pregnant. 

It is thus apparent that by adjusting 
the frequency of breeding to the changing 
environment during the year, and due to 
other desert adaptations, M. hurrianae i<; 
surviving in the Great Indian Desert as 
the most abundant mammal. 

Physiological Adaptations 

The Indian desert gerbil, Meriones 
hurrianae, encounters conditions induced 
by extremes of temperature, dry air, ge-



Table 31!. Energetic parameters of M. hurrianae 

A. Below rhermollentiai zone i.e. at 21°C ( Ghosh et aJ 1979) 

( i) Metabolic rate ( MR) ml 02/ g Ihr 1.71 
MR, percentage of the predicted value 130 

{ii) Conductance (C) m! O2 / g / hr °C 0.1101 
C1 percentage of the predicted vaiue 92.0 

( iii) Mean body temperature °C 36.2 

B. Evaporative waler loss (Ghosh & Purohit, 1969 ) 

Air temperature 

gm /hr 

0.62 
0,68 
1.99 

Evaporation 

gm j hr J 100 gm 
body weight 

1.46 
1.82 
3.04 

Table 39. Relationship between food intake and faecal water loss in 
M. hurrianae and other rodent species 

Water Water g 
Faeces g jlOOg lost with 

Species g dry matter/ dry faeces/ Source 
100 g food faecal lOOg food 

matter 

MerionfS hurriallae 7.8 22.7 1.7 Gaur & Ghosh 
1971 

Dipodomys merriam; 3.0 83.4 2.5 Schmidt-Nielson 
1964 

Rattus norvegicus 6.0 22.5 13.6 -do-
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mral scarcity of drinking water and nu
tritionaEy adequate diet. Under such 
circumstances, its surv:val mainly de
rends upon (i) its ability to tolerate high 
ambient temperature and intense solar 
r;:diation encountered during the day with 
minimum expenditure of water, (ii) it" 
abTty to reduce expenditure of water in 
faeces and urine, and by (iii) maintaining 
cor.s:ancy oj' body fluids by regu:atin~~ 
'vo~urt:c and osmotic pressure. In other 
\Vo:ds, it has developed such phys'ologica' 
adapta:ions that a]ow the animals to sur
Vl\ e within the thermal as well as water 
b31ance after utilizing maximum benefits 
from available resources in nature. The 
physio'og'cal adaptations of Indian desert 
roden's have been discussed by Ghosh 
( 1975). 

Thermoregulation 

With:n thermonenfal zone, M. hurri
c;n~lC has 'ow basal metabalic r,ate (BMR I 
(0,7897 ml Odg/h) and high conduct
ance (0,149 ml Odg/hr/OC) which are 
r~'p"clively 67% and 127% of the pre
dicted values based on the body weight 
criterion (Goyal ct at., '1979). A low 
BMR high conductance and a' compara
tively h'gh body temperature (38.7°C) 
appmenty prevent over-heating in thes(' 
anima's,' The geneqtlIy high b'Jdy tcro
remture of gerbil he~ps the organi<;m in 
twc' ways: (a) heat is stored in its, b'Jdy 
durin~ surface foraging in day light hour" 
ane is periodically unloaded without 
WIJter expenditure in the cooler environ
ment of the burrow where the animal re
tn ats every now and then and (b) th(' 
inc:reascd heat gain decreases the gradi
ent bctween the hot env'ronmcnt and th(' 
body, thereby rduces chances of lethal 
hea~ gain (Goyal et al., 1979), 

The gerbilJs tendency to sa~ivate at high 
ambient temperatures is presumably aim
ed at delaying lethal hyperthermia, as h::t~ 

been suggested by Hainsworth and Strick
er (1970). Such response is part of the 
rodents physiological defence mecha
nism against "explosive heat death", A 
similar reaction has been reported in thc
Roo~ rat, Tachyoryctes sp!ende!1~ 

(McNab, 1966). 
A fall in body temperature from the 

norm:.1,· body temperature was observed 
at 21°C (i,c. below the animals thermo
nentia' zone) (Table 38), which indicates 
i 1s Foar thermo-regu'atory ability at low 
tCLlperature. This may be due to its hig}' 
conductance allowing loss of heat instea'~ 
of cC)nserving the same for the mainten
ance of body temperature. Ii has beep 
cbserved that th's gerbil comes out of its 
burrow for surface foraging early ill thr 
morning and late in the afternoon durinf 
:.ummer and throughout the day durin' 
winter. Apparently, sllch shiftinl5 p:lttC'nr 
of diel activity helDs the gerbil to with
stland extremes of environmental terr:.p;;r-, 
atures. 

Conservation of Water 

Wa:er Requirement: In nature gerb] 
meets its daily water requirement ch'efly 
from the preformed water in its food and 
a1so from the metabolic water produced 
in its body because free water is not 
llsll<llly available for drinking, However, 
in the laboratory, daily water consump
tion was found to be 0.57 per cent of 
body weight (Ghosh and Gaur, 1966), 
The summer preference in its diet for lo
custs containing high percentage of water 
(Prakash, 1962) may, therefore, be a 
part of the gerbil's adaptive mechanism 
to meet its water requirement. 



Evcp'orative water loss: Increase in 
cv~porative water loss with respect to in
crcaso in ambient temperature (Ghosh 
and Purohit, 1964, Table 38) helps the 
animal to have a comparatively high lethal 
bojy temt:erature which was observed at 
43-44°C (Ghosh and Purohit, 1964). 

Fa'xai water loss: Saving of water 
thrm.:gh faeces is another important adap
rive strategy for desert rodents indepemt .. 
ent of any free water intake. The desert 
gerbil prcduces comparatively drier fae
cal pellets (Gaur and Gh()sh, 1971) hav
ing cnly 28% water wh'ch is jess thatl 
that of other desert rodents, Jaculus ori
entalis (Kirrniz, 1962) and Dipodonl:-' S 

l1l o rriami (Schmidt Nielsen, 1964) _ GCl_

b:t produces nearly two (mes more dry 
faecal :renets per 100 g of food than D 
merriami (Table 39) which shows its S'-l"'

eriority to conserve water thrcugh thIS 
route. 

Urinary water loss: The desert gerbil 
kidney is efficient in conserving water and 
excreting urine of high concentr",!ed uri
nary metabolites (Table 40) thereby con
serving the body water under xeric co~
ditions (Ghosh, 1975). In fact, rena! 
mechanism of the M_ hurriallae (Table 
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41) is more efficient than that of other 
animals, ::ltS reported by Adohh (1943) 
and Schmidt-Nielsen et at (1940). 

Study by Purohit (1975) on M. hw
rianae haS revea~ed (i) a high rela'jve 
medullary thickness of the kdn~y reprr!
senting a larger population of long loops 
of Henle and collecting ducts, (ii) the long 
loop of Henle and collecting ducts 
(Table 41) facilitating an increase in os
motic gradient in the renal interstitium 
extending from the cortical tissue to the 
(i-· of renal :r;apil1ac, and (iii) the collect
in;;: ducts becoming more permeable to 
water mo1ec,lles, thereby accelerating os
mosis against 1he osmotic gradient set 
in by the loop of Henle in the renal in
terstitiem. Th~se features collectively 
lead to production of highly concentrated 
urine ar.d retention of physiologically 
useable water, and laler recycling into 
(:e bo::y fluids through renal blood gupply 
n:twQrk. 

EfJc::::; oi Water Deprivation 

To 'crance during water deprivation: 
In the laboratory when deprived of water, 
the desert gerbils survived upto 16 months 
sole'y on dry grains (Ghosh and Puroh;t, 
1964). This ability speaks highly of their 

Table 40. 24-hours urinary excretIOn levels in mg of metabolites' in gerbils (Ghosh & 
Purohit, 1964:) 

Treatment 

Freshly captured 

Dry fed for (50 days 

P value 

Chloride 

1103 

24_30 

0.001 

Total ele

ctrolytes 

57 
120 

0.001 

Urea 

93 

168 

0.001 

Total 
nitrogen 

82 

153 

0.001 
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Table 41. A commrrison of size of gromeruH and their densiry (rer 10. X 10 magnifi<::afion 
field in gerbils of Rajasthan desert (Jain, 1978) 

Species 

No. of glomeruli 
mean oj- S. E. 

Size of glomerulus 
{ (L ) 

Tarera indica 

Meriones hurrianae 

Gerbilluj gleadowi 

G. nanU3 

10..26 ± 0..4. 

4.0.0. .t 0..61 

13.71 ;I: 0..39 

8.33 ± 0..39 

physiological mechanism for the COl1scr
l'ation of body water. 

Body and organ weights: The total 
body water content of the freshly captur
ed animal was significantly higher 
(P<O.Ol) than that of the dehydrated 
desert gerbils (Table 42). Ghosh and 
Gaur (1966) reported that water deprI
vation does 110t affect the we:ght of kid-

mean ± S. E. 

99.48 .i: 1.85 

148.0.0. 

67.71 :I: 2.57 

56.68 ± 1.43 

ney, liver, heart, spreen, lungs, pancreas. 
reproductive tract and alimentary tract ill 
M. hurrianae. Apparently the imposed 
stress although causing significant m\~a

tive water balance in the animal, fi.dIed tu 
cause any desiccation of these ol"gan&. 
This may be due to the utilization of 
plasma water rather than the intra cellu
lar water contained in the vital organs. 

Table 42. Weight of different body organs in g in normally hydrated and water deprived 
M. hurrianae (Ghosh &. Gaur, 1966) 

Organ 

Adrenal, 
Brain 
Kidneys 
Liver 
Heart 
Spleel1 
Lungs 
Pancreas 
Reproductive fract 
Alimentary tract 

Normally 
hydrated 

0..0197 
0..8787 
0..3398 
1.8528 
0.1141 
0.090.2 
0.3377 
0.230.1 
0.3230 
1.6487 

Water deprived 
for 60. days 

0.0.513 
0..957 
0.3618 
1.5263 
0.10.96 
0.0935 
0.3406 
0..2879 
0..1537 
1.2157 



Body fat content: A s'gnificant 
(P<O.005) increase in the total body fat 
content in the dehydrated group of ger
bils (Table 43) was indicated (Ghosh 
and Purohit, 1964). However, no signi
ikant variation was observed in the who'e 
body content of either cholesterol or pho
sphol"r-jd between the two groups of ani
mals. Strohl (1929) has also reported 
localised or general fat accumul1ations 
in most of the desert mammals at the 
beginning of the dry period. These fat 
deposits are believed to act as efficient 
water stores since 106 parts of water C3.n 

be obtained from 100 parts of' fat by oxi
cafon. In the present case, the increase 
in the dehydrated gerbils does not C01"

respo2d with the cholestero: or phosph o -

Jipid content implying that only neutral 
fat components are increased in the 
d:"hydm.ted animals. It would be interest
ing: to find out if these fatty substances 
are in a liable state or are primari'y fat 
deposits meant as water and energy store~ 
for the body to utilise in times of acute 
necessity. 

lJ aemocol1centration: The results or 
blood ana~ys:s on freshly captured ani-
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rna -s and on animals kept on a dry die f 

fel' 1wo months indicated a pronouncea 
and highly signifioant haemoconcentration 
in the dehydrated animals (Ghosh et al. 
1962). The reduction in the average cor
puscular haemoglob;n content in these 
animals is re1ated to the significant in
crease in the number of erythrocytes 
(Table 43). This increase might be con
cerned with a higher utilization of the 
a:veolar oxygen. 

Urinary metabolites: The urine analy
sis indicated h'gher levels of urea, total 
nitrogen, chloride and total electrolytes 
in the dehYdrated animals than in the 
fresh'y captured animals (Table 40). A 
high salt and a high S:I;t high protein 
diet when given to the gerbils at different 
stages of dehydration, produced consider
able increase in chloride and total elec
trolytes . n the first case and in chloride, 
t(·tal electrolytes and urea in the second 
casco These obsennations indicate that 
the gerbil kidney is highly efficient in fil
tering out a large excess of salt and nitro
genous metabolites even when subjected 
to severe water stress (Ghosh et ai, 
1964), 

Table 43. Effect of water deprivation on body composition and blood constituents in 
M. hurrianae (Ghosh el al., 1962) 

Whole body Blood constituent 

Condition Water Fat Chole Phos- RBC WBC Haemoglo-

of animal Ol % sterol pholipid (million! (thou- bin (g!100 ,0 

% cu. mm) sands! ml) 
cu.mm 

Fleshly 
captured 70.17 4.04 0.158 0.359 ·2.35 4.91 12.66 

Dry fed 59.99 11.62 0.190 0.343· 7.29 6.62 16.83 
for 60 days 
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Salt tolerance: The effect of a high snIt 
diet on this gerbil at different stages oi' 
dehydration have been extensively studied 
by Ghosh et al. (1962). The ma,ximum 
salt intake of this gerbil was 0.021 per 
cent of body weight per day while drink
ing 0.8 m NaCl so~ution but it can tole
rate sa~t intake of upto 0.22 per cent of 

body weight per day for short periori 
(Tab'e 44), 

Similarly a significant increase in 
p:asma chloride content (143.5 m Eq/l) 
from normal (l 07 ,8 m Eq/1) was ob
served when gO'rbil was provided 1.2 
M Nad solution. 

Table 44. Effect of various concentrations of NaCI in drinking solution ot fluid intake 
and salt ingestion in M. /zurriaflae ( Ghosh & Gaur. 1966) 

Cone. of NaCI in drinking soln .• M 

0.0 02 0.4 06 08 ).0 I.:: 

------- ._--------- ------

NaCl solo., mg I ml 0.00 11.70 23.40 35 10 46.80 :860 70.20 

Fluid intake 0.57 0.63 0.59 0.51 0.49 029 0.18 

NaCI ingestion 0.00 0.007 0013 0.017 0.021 0.016 0.012 
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