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There can be l i t t l e  doubt t ha t ,  ever s ince  man began 

t o  grow crops and s t i i re  them,- rodents have p rof i t ed  by 

taking a share of the harves t  and have a l s o  made matters  

w o r s e  by spreading disease.  ~ n d  i t  is not surprising tha t  

i n  an area  t h a t  has seen the dawn of a i v i l i z a t i on ,  there  we 
to  be found some~glinpses of man's e a r l i e s t  encounters with 

these animals. From Mohen jodaro ( ~ a k i s  tan) ah& Banpur (1rzn) 

cone fragnents  of pot tery  t raps  dat ing  from the 3rd milleniun 

B.C. On a Sumerian clay t a b l e t  from Bippur ( l r a q  - c; 1700 

B.B.)  a farmer advises h i s  son t ha t ,  after the sprout has bro- 

ken through the ground, a prayer should be sa id  t o  Ninkilim, 

goddess of f i e l d  mice'and vermin, l e s t  the2 harm the  growing 

grain.  lin Egyptian papyrus of the  New Kingdom (1567-1085 B.c.) 
warns t h a t  mice a r e  numerous i n  the f i e l d s ,  whilst  another 

recommends f a t  of c a t  as a nouse repel lent .  

Since these ea r ly  t i ne s  the depredations of r a t s ,  mice 

and other  rodents and the s t ruggles  of man to  prevent them 

have i n  no way diminished. Indeed i n  recent  decades, with 

the increas ing des i re  of a l l  countr ies  throughout the world 

t o  r a i s e  l i v i n g  standards, including standards of heal th ,  

o f t en  . i n  the face  of r ap id ly  r i s i n g  human popul'ations, the 

problem has become more acute. This s i t ua t i on  is  j u s t  a s  

keenly f e l t  i n  the countr ies  of the Eastern Mediterranean 

Hegion as elsewhere and the present Seminar bears witness 

to  the des i re  and the need i n  t h i s  Region to  share knowledga 

and experience t o  f ind  some p r ac t i c a l  so lu t ions .  
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Sat is fac tory  solut ions  can only be expecked a f t e r  

determining the  nature and extent  of the problem and a s  a  

f i r s t  s t ep  i n  thisdirect i .on the  present paper b r i e f l y  con- 

s i de r s  some o f ~ t h e  more inpor tant  rodent pes t s  and t h e i r  

biology. 

11. IMI CEtTiLNT RODEN? PEST SIECIES 

1. General 

The most inpor tant  rodent pests  of the Region a l l  belong 

to  one family (Muridae) out of a  t o t a l  of about 20 famil ies  i n  

the  order Rodentia. Nevertheless they a r e  of f e i r l y  nixed 

faunal  c r i g in s  (Table 1) and by no means a l l  ex ie t  throughout 

the Region. On the other  hand, ac t ing  a s  unifying influences 

a r e  t h e  climate and the  neture of the t e r r a i n  producing within 

the  region!^ boundaries the  grea ter  pa r t  of the world's l a rge s t  

a r i d  zone, .s tretching from the Sahara to Sind. Because of the 

uniforn conditions i n  t h i s  a ree  over e very long period, a 

r a t h e r  unique fauna sgec i a l l y  adapted to  a r i d  conditions has 

a r i s en  and the area i s  sonetines re fe r red  t o  by zoogeographers 

as the  Saharo - Sindian Region (~odenheimer, 1935; Ranck, 1968). 

Amongst the specia l ized  dese r t  rodents nay be mentioned p a r t i -  

cu la r ly  the jerboas ( ~ i ~ o d i d a e )  , ge rb i l s  ( ~ e r b i l l u s  spp .) and 

j i r d s  ( ~ e r i o n e s  spp.). To withstand the  d i r ec t  heat during 

the  day they remain a t  an appropriate  depth i n  t h e i r  underground 

burrows and fu r t he r  to  conserve moisture, they a re  ab le  to  

el iminate very ccncentrated u r ine  and faeces. The dese r t  

rodents  with which we aha l l  be mainly concerned a r e  the j i r d s  

and t o  a  l e s s e r  extent the Indian gerbi l  (Tatera indica) .  

The o ther  important roden t s . in  the Region e r e  mainly e i t h e r  

cosnopclitan ?ad nore o r  l e s s  confined to urban environments 

o r  a r e  local ized i n  f e r t i l e  areas ,  pa r t i cu l a r l y  those of the 

va l l eys  of the Indus, Nile,  T ig r i s  and Euphrates. 
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I n  the following sec t ions  each important rodent species 

and i t s  geographical. and hab i t a t  d i s t r ibu t ion  i s  given, toge- 

t he r  with t h a t  p a r t  of i t s  known ecology and behaviour which 

seems most appropriate t o  understanding how t o  control  it- 

dele ter ious  e f f ec t s  on hunan hea l th  and econonics. Some of 

the  more common in ter - re la t ionships  between rodent ecology, 

behaviour and control  a r e  shown schemafioally i n  Figure 1. 

2. Rattus norveRicusr  orwa way r a t )  

The Norway r a t  i s  the l a r g e s t  of the important rodent pes t s  

of the  Region and adu l t s  weighing over 400g e r e  not  unconmon. 

The t a i l  i s z e l a t i ve ly  th ick ,  pale beneath and usual ly  shor te r  

than the combined length of  head and body. Compared with the  

roof r a t ,  the  nose i s  blunt  and the eyes and ears  a r e  r e l a t i v e l y  

small. l o s t  specinens have a brown back aad.-&G1e:.be$ly, but 

very dark forms end albinos occasicnally'appear.  

Although occurring throughout the  Region, i t  remains nore 

o r  l e s s  confined t o  urban environments on the coast  and only i n  

a - few places such a s  .Teheran. (Vichmand, 1969) and severa l  towns 

i n  I s r e e l  ( ~ r a t z ,  1973) has i t  mznzged t o  penetrate  inland. 

It should be noted, however, t ha t  Gratz repor t s  t h a t  i t s  spread 

i n  I s r a e l ,  where i t  i s  replac ing the  roof r a t ,  i s  of f a i r l y  recent  

occurrence and i s  apparently s t i l l  taking place. 

Despite the f a c t  t ha t  i t  is a good climber, the Bomay 

rat  tends to l i v e  i n  burrows which i t  digs  i n  the  ground* 

Where food supplies  axe good i t  generally breeds thr~ughout 

the par,  adnlf fernelm having  litter^ df &oat 8 roughly 4.- 5 
times a year. I'b very l a r g e  poupulations  are ab le  to  ,build 

up=-,:- i n  suah places as frzod s ' tores, 'rei 'use tipe, sewers 

and in faot any urban area  r i t b  pour hygiene and sani ta t ion .  



The Norway r a t  i s  very much a c rea tu re  of h a b i t ,  tending 

t o  keep t o  the same pathways i n  t r a v e l l i n g  from burrow b food 

and t o  water  and o f t en  t ak ing  some time t c  accept changes i n  

i t s  environment which may be necessary dur ing  con t ro l  

procedures. 

3 .  Hattus  rettust ( ~ o o f  r a t )  

The roof r z t  r a r e l y  a t t a i n s  a  weight g r e a t e r  than 250g. 

I t  has  a  s lender  t a i l ,  u s u a l l y  longer  than the cmbined  l eng th  

of i t s  head and body, an& i t s  r e l a t i v e l y  l a r g e  e a r s  a r e  more 

o r  l e s s  t r ans lucen t .  ;Although intermediates  a r e  sone t ines  

found, i t  gene r s l ly  occurs i n  7 more o r  l e s s  d i s t i n c t  colour 

forms which apparent ly  in t e rb reed  f r e e l y  when they occur toge- 

t h e r ;  t he  r a t t u s  form has a  dark grey bzck and b e l l y ;  t he  

alexandrinus form has 2 brown back and dark grey . -be l ly ;  t h e  

f rugivorus  form has  a  brcwn back and white  be l ly .  There is  

some i n d i c a t i o n  t h a t  the co lour  forms n.ry be o f a d a p t i v e  signi- 

f i cance  s i n c e  the darker  forms seem to Gccur nore . f r equen t ly  

i n  urban s i t u a t i c n s  and f rua ivo rus  i n  nore r u r a l  envircnments. 

The d i s t r i b u t i o n  of t he  roof r a t  i n  t he  Eas te rn  Mediterra- 

nean i s  very  s i m i l a r  t o  t h a t  of t h e  Norwey r c t  except t h a t  i t  

occurs somewhat more commonly i n  in land  a reas  and hcs colonized 

some c u l t i v a t e d  a recs  away from bui ld ings ,  p a r t i c u l a r l y ,  

apparent ly ,  those growing c i t r u s  f r u i t s  a r  d s t e s .  

The roof r e t ,  a s  i t s  name implies ,  t e n d s  i n  urban environ- 

ments t o  l i v e  i n  roof  spaces and t r e v e l  along overhead runs 

and .even when l i v i n g  .out-of-doors i t  seems t o  ,pr@er {dot  t o  burrow 

but  t o  make use  of m i t a b l e  deb r i s ,  and slambs. and t r e e s  as 

n e s t i n g  siteq, .  I ts  reproduct ive  2 o t e n t i a l  and.;&ekaviour i s  ". 

similar t o  t h a t  o f . t h e  Norway r a t .  
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4. Mus muaculus: (House mouse) 

The house mwse i s  r a t h e r  s imi lar  in 'espearance to  the 

roof r a t ,  :but i t  i s  of a much smaller s ide  with adu l t s  r a r e l y  

weighing,.nore than .2Gg o r  exceeding 200 mm i n  leng!h: 

Although mairily important ae an urban pest through0u.t the 

Region.,. i t  i-& fairly- widespread i n  other hab i t a t s  including 

many a r i d  areas. 

The reproductive po ten t i a l  and behaviour of the house 

mouse is  s imi lar  to ' tha t  of the 2 species of r a t  j u s t  men- 

- t ioned,  .%nabling i t  rapidly t o  develop ver?y,-.3.az+ge--pop~latione 

where su i t ab le  conditions of food supply and harbourage a r e  

avai lable .  

I ts  smell s i z e ,  i t s  tendency when feeding t o  t a k e  a b i t e  here 

and nibble there  and its of ten  very confined hone range a r e  amongst 

the house mouse's chief cha r ac t e r i s t i c s  which make i t  a verx 

d i f f i c u l t  animal t o  contro l  successful ly.  

5. Nastonivs ( o r  Iraonys) natalensis:  (multimammate r a t )  

The multimamnate r a t  is a very small greyish brown.at 

general ly weighing no nore than about 80a and having a t a i l  

abcu t t$&srtme - length  a s  - t h a t  of i t s  heKd and "5a.ily combined. 

The number of nipples is var iab le  but there  .ak-it-..kaually about 

.,lo pa i r s ,  giving r i s e  to  the name "multimammatei". 

I t  i s  widespread throughout i-frica south of the Sahara 

and i n  the Eastern Rediterranean Region is of  importance i n  

the Sudan and Ethiopia. It l i v e s  i n  buildings,  farms 

and v i l l age s  a s  well a s  inhabi t ing  cul t iva ted  ground and 

adjoining scrubland. 
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Mastomys breeds i n  'un&er@oVnd ne~t~8""thYod~Hout the 

year ,  but shows a marked pref erenee , f o r -  the -  end .of the  r a in s  

.and the ear ly  pa r t  of the dry season, giving r i s e  t o  consi- 

derable seasonal va r ia t ion  i n  fiunbers. 3 i t h  i t s  g rea t  

reproductive po ten t i a l  indicated by i t s  average l i t t e r  s i z e  

of about 11.5, i t  can respond v e r y r a m y  to  favourable 

conditions and quickly produce very l a rge  popul.aBions. 

Such favourable condit ions. .often seem t o  a r i s e  i n  years  i n  

which r a i n s .  have been prolonged (Taylor, 1 
6 .  Arvioanthis n i lo t icus :  ( ~ i l e .  r a t  o r  harsh-furred r a t )  

The Nile r a t  i s  intermediate i n  s i z e  between the roof 

and multimammate r a t  and has coarse brown speckled f u r .  
The t a i l  i s  r e l a t i ve ly  hai ry  and geneial ly shor ter  than the  

length  of head and body combined.' This . r a t  is found through- 

out much of l f r i c a  and i n  the East  Mediterranean 2egion 

occurs i n  Sudan, Ethiopik, EgyPt and South-ern Lrabia. It 

seems t o  be particularly-.~ommon on ~ u l t i ~ a t e d  la#. Unlike 

the other  rodents s o B r  dea l t  with i t  r a r e l y  enters  buildings 

and tends to  be diurnal  r a t h e r  than nocturnal. 

7. Nesokia indicar ( s h o ~ t - t a i l e d  bandicoot r a t )  

Nesokia i s  s imi lar  i n  s i z e  to  krvicanthis  but very 

d i f f e r en t  i n  appezrance, with- s o f t  light-brown 'fur,  small 

ears  and a more or  l e s s  naked t a i l  d i s t i n c t l y  shorter than 

the  combined length of head and body, I t  i s  pa r t i cu l a r l y  

common on cu l t iva ted . l and  .in Forthern India  and i n  Lakistan 

-and i t s  d i s t r i bu t i on  spreads:westwards t o  encompass I ran ,  

I r aq ,  Syr ia ,  I s r a e l ,  Jordan, Northern Saudi . i~rabia  and 

Northern Egypt. 
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L t  spends most of i t s  l i f e  underground where i t  nakes 

extensive burrows, throwing up small mounds of ear th  a s  i t  

gees* a liabit which has given r i s e  t o  the name of mole r a t .  

Its burrows a r e  o f ten  abundant along i r r i g a t i o n  chanmls  and, 

exc-ept -when 'females havg young, each burrow i s  general ly 

occupied by only one r a t .  

8 .  Tatera indica: (Indian ge rb i l )  

The S n d i a n , p r b i l  i s  a l a rge  greyish brown r a the r  r a t -  

l i k e  ge rb i l .  I t  i s  general ly l a rge r  than the roof r a t  and 

ea s i l y  dist inguished f r o m . i t  by i t s  r e l a t i v e l y  l a rge  hind 

f e e t  and i t s  long hairy,  black-tuf ted t a i l .  

I t  is  d i s t r ibu ted  throughout India  and Fakistan and 

westward through I ran ,  I r aq ,  Syr ia  and Northern Arabia. 

It i s  .apparen'tly n0.t ao well adapted t o  dese r t  conditions 

as other  ge rb i l s  and i s  frequently found i n  ag r i cu l t u r a l  

a r ea s  and human se t t l ements ,  where it may r ead i l y  en te r  

Pouses. 

'The Indian ge rb i l  i s  usual ly  f.ouhd.in colonies occupying 

l a r g e  burrow systems o r  l i v i n g  i n  fodder s tacks  or  atone walls. 

The averape l i t t e r  s i z e  i s  about 5 to  6 and breeding occurs 

throughout the year but with pezks,& any r a t e  i n  the Indian 

Desert,  i n  February, Augus t  and November. The August  peak 

i s  the highest  an& apparently associated with r a i n s  ( ~ a i n ,  1970). 

9. +B8eriones spp: ( ~ i r d s )  

The genus Xeriones comprises about 15 species and is 

dea l t  with co l l ec t ive ly  here because the species a r e  not easy 

t o  separate and t h e i r  taxonomy s t i l l  seems sub jec t  t o  much 

revis ion.  The j i r d s  a r e  r a t he r  s imi la r  i n  appearanae t o  t he  

Indian ge rb i l  but general ly smaller and unl ike  the  j l r d s  T, indica 

has a ta i l  black above and below and ps le  a t  the  aides. 



One o r  more. spec ies  a r e  genera l ly  present  i n  the  more 

a r i d  p a r t s  and not  inf requent ly  i n  cul t ivate& a reas  more or  

l e s s  throughout $he Hegion. . Some species  .(M, crassus  and 

M. lybicus)  . a r e  very widespread, while the d i s t r i b u t i b n  of - 
o the r s  such a s  M. . shawi ,, & pers i cus  and ri, hurr ianae a r e  

more r e s t r i c t e d  and cent re  on N. i f r i c a ,  I r a n  and P a k i s t a n  

respect ive ly .  

J i r d s  l i v e  i n  co lon ies  i n  burrows, sometimes c lose  t o  

human hab i t a t ion  and M, pers i cus  f o r  example i n  S.E. I r a n  i s  

s a i d  t o  en te r  houses r ead i ly .  Like T. indica ,  j i r d s  probably 

breed throughout the  yeer  when condit ions a r e  s u i t a b l e  but i t  

i s  l i k e l y  t h a t  t h e i r  breeding peaks a r e  assodated with r a i n s  

(see  rrakash,  196C f o r  d, Hurrianae i n  the  Indian Desert)  and 

i n  some years  very l a r g e  nunbers of indiv iduals  nay be pro- 

duced (see  Bernard, 1969 f o r  M. shawi i n  ~ u n ~ s i a ) .  

10. Microtus, s o c i a l i s :  ( s o c i a l  vole)  

For the purposes of t h i s  review 5 paenther  and I+& 

p h i l i s t i n u s  a r e  regarded a s  c o n s p e ~ i f i c  with M, s o c i a l i s  

( see  Harrison, 1972). The s o c i a l  vole  i s  a small brown 

rodent not  much l a r g e r  than a mouse . b u t  + i t h  e blunt  nose, 

small  ea r s  and a shor t  h a i r y k i l .  

It occurs throughout Turkey, Lebanon, I s r a e l  and. ' the 

Northern pa r t s  of Syr ia ,  I r a q  and Iran.  It general ly favours 

grasslands where i t  l i v e s  i n  colonies .  

Breeding i s  conf inedt ,  t h e  sp r ing  and summer months but 

i t s  breeding p o t e n t i a l  i s  such t h a t  i t s  populations can 

inc rease  tenfdld  wi th in  6 months and i n  some years  enormous num- 

be r s  bui ld  up and s p i l l  over on t o  neighbouring c u l t i v a t e d  

lands  (~odenheimer , 1949) . 



111. OTHER RODENT SFECIES OF LESSER 1M:CRTLNCE 

Throughout the lemaining sessions of the Seminar we s h a l l  

l a rge ly  be concerned wi th  those rodents already described, 

pa r t i cu l a r l y  with the diseases they spread, the economic damage 

they do and how these c n n k  prevented. There a re ,  however, 

a number of other  species i n  the aegion t ha t  may become of 

l o c a l  importance and deserve a t  l e a s t  a b r ie f  mention. 

They include Rhombomys opimus ( p e a t  ge rb i l )  a rese rvo i r  of 

l e i s h w i a s i s  i n  I ran ,  Hystrix indica  ( ~ n d i a n  crested porcupine), 

a widespread marauder of vegetable gardens, C i te l lus  fulvuq 

(large-toothed sousl ik)  a damager of cerea ls  i n  northern I ran ,  

G l i s  a, Cricetulus migratorius,  ~ r v i c o l a  t e r r e s t r i s ,  - 
Golunda e l l i o t i ,  Bandicota benwlens i s  and kcomys cahirinus. 
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