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RODENT BIOLOGY AND CONTROLY

Introduction

The rodents are a large group of mammals with over 1500 representative spegles world-wida. The
ward Tat' may properly apply lo any of about 500 species of animal, and the word 'mouse’ to at
least 130 specips. The principal identilying feature of a rodent is that one palir of incisors abova and
below are greatly enlarged and used lor gnawing. In tropical tood stores, the main roedent pests aro
a rat species, several species af mice and in some parts of the Indian Sub-continent, South-east
Asia and Chinra bandicoots are alsc very commen. The adtepted names for the three most
commaon pest species in Bangladesh are lhe lesser bandicoot {(Bandicota bengalensis}), the black,
ship or roof rat (Ralus rattus), and the house mouse (Mus domesticus). Common names based on
colour may be deceptive, since R. rattus is nol generally black.

Rats and mice ara now present throughaul the world.  Their adaptability has enabled them to
survive extremes of climate from the frazen tundra Lo dry arid desert. '

in many places rat maat [s highly regarded as human food. in Lhe rice growing districts of Thailland
farmers catch the giant rat Bandicota indica to supplement Lherr diel.  In other Asian and African
countrigs the field rat is considerad a delicacy.

Biology and behaviour of commensal rodents

Physical characteristics of rodents

Rodents are most easily distinguished from other mammals by the characteristic arrangement and
form of their teeth. They have only a single pair al incisors in bolh the upper and lower jaws and no
canings, 1he wide gap (diastema} between the pnired incisors and the molars for back-teelh} gives
the rodent skull an unmistakable appearance {Fig. # 1}.

it {eye-position)

s %3y | Figure #7 Rotent skl |

Incigds

Bulla (ear)

Diaslema Mokars Lower jaw

“This material is extracted from an MSt traiming course opsrated by Ihs Naluril Resources Instiils, UK.
i T ) # 35
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I_=Igura #1 Diagram of a rodent skull

The incisors are the clue to the tremendous success of raodents within the animal kingdom
Rodent incisors have three baslc characteristlcs that together, distinguish them from the
teeth of most other anlmals; they are strongly curved, they grow continuously throughout
the animal's life, and they carry a thick layar of anamel on one side only. The fact that
rodent incisors grow continuously means that they musl also be worn away continuously. it
is often stated that rodents must gnaw In order to prevenl thelr incisors becoming too long,
but this Is not necessarily true. Rodents can wear away thelr incisors by rubhing the lower
set against the upper set; this results In the softer dentine being worn more rapidly than the
hard enamal, giving a chisel-like outer edge to the legth. The effectlveness of the chisel-
actlon of rodent Inclsors can be seen In the gnawing of bandicoots, rats and mice which,
qlven an edge to bite on, can penetrate soft metals such as lead and alumimium. The
diastema allows rodents to close off their inclsors from the rest of their mouth by sucking in
thair cheeks, which enables them to gnaw on non-food items with no danger of ingestion

Differances between mica and rats

The major differences between rats and mice is their size, other differences between the
most commaon specles are shown In Flgure #2. The length of an adult rat excluding the tail
is at lsast 200 mm, an adult mouse belng half this size, the characteristically larger feet of
rats help to differentlate between young rats and mice
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Common commensal rodent species

Furlher details about the common commensal rodents, the ship rat, lessey bandicoot and the house

mouse are provided below.

Rattus rattus - roof, ship or black rat

R. rattus (Fig. #3} Is a global specias, which probably
originated in eguatorial Southeast Asia  The species
was corainly present in Europe dunng Reman times
(AD 100), As pne of its commaon names implies, il was
reliant upon the old shipping and trading routes for Its
spread and is most associated with coastal ang trading
cenfres.

In tropical gnd sub-tropical areas It can froquently be
found out of doors and gan be a serious pest of some
agricultural crops.

It }s less likely ta burrow and 18 mare commonly found
sheltering in roofs and other holiow places 1IN the upper
parts of buildings, ils climbing powers are cxccllent

Figure # 3 Rattus raffus

Bandicota bengalensis - the lesser bandicoot rat

B. hengalensis (Fig. #4) is found mn South and
Southaast Asia and looks Bnd behaves in ways that are
vory similar to R. norvegicus. The slze 18 usually similar
to R. norveqlocus but can vary from region to region.
One diffarant charactenslic is the vistble presence of
very large and distinct guard hairs over its body, which it
displays when comered to make itself ook {arger.

B. bengalenss is happy 10 live in damp and wet areas
and s a very good swirnmer. During the flood perind in
Bangladosh, this species lives on water {rice fields and
water hyaginths expanses) where it bullds spherical
nasts, the size of soccer balls. Over the last 100 ycars
its range hos spread and the species has becomp
incraasingly commaensal. H does not settie indoors as
easlly as the other main commensal rat species. but
burrows exlensively out ©f doors, causing serious
damage through ils exiensive digging. [tis able fo carry
a range of diseases and causes very similar concerns
as the nther commensal rats.

B. bengalensis is knewn 1o directly attack a huge rangn
of agricuttural Teld crops and stored products.  lts
burrdwing activities cause considerable damage to seed
beds and scedliings, an individual B. bengalensis can
cut 100-200 nce tillers per night.

-

Figure # 4 Bandicota bengaiens:s




House Mouse Mus muscuius

There are several specics of house mice but their
respective distributions arn nat all that clear because
they are so dillicull 1o 1)l apart.

House mice {Fig. #58) are known to have been
present jn the Middle East 12,000 years age and to
have spread sluwly to othnr Mediteranean areas up
to 2,000 BC. Al lhis lime lhoy became astablished in
Southern Europe and have since spread 1o most
parts of the world: they continue to extend their
range.

House mice are omnivorous and prefer warm, dry
conditions. They are however able to lve in coid
conditions as long as lhey have access to wanm
harbourage. They live mainly indoors In temperate
regions, but when condilions are dry and warm are
able to develop exlunsive burrow systems and to ive
out pf doors, much gs they might have done in ther
onginel habitats. They very rarely live in sewars.
House mice are fairly active during hoth day and
nghl  Unlike the above lwo specios of rat, the house
mouse can live and breed without drnking provided
its food has a fairly high moisture content.

Table 1: Characteristics of common commensal rodent species

Rodent hinlogy and control

Figure # 5 House Mouse Mus muscuius
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If rodent damage Is found in a store, the size and shape of lhe droppings can be used to decide
whether rats or mice {Fi'g. #86) have caused the damage. Rat droppings are on average about 15
mm long. whilst mouse: droppings are only hall this size. Rats need to drink water every day, are
mare actve than mice are, and therefore leave more signs  Mice can remain inside stacks of grain,
as they can obtain sufficient water from the grain itself.

Bandicota bengalensis Rattug rattus Mus dlnmestiu::us
droppings droppings droppings

Figure #6 Droppings of the thrag most common conwmensal rodent species

SAQ #1
Whal physlecal ¢haracteristice
distinguish rodents from othar
mammals?

How could you differentiate
between B Bengalensis and R.
rattus?

'‘Habitats

Lesser bandicoats are [ar more acllve burrowers but legs efficient, although capable, climbers than
the other two Species. In urban areas, therr burrows, which average about 8 cm in diameter and
often comprise a complicaled tunnel system wilh several exits, are lypically found around the
outside walls of buildings. inside walls and under floors and in such places as river and pond
panks, highland areas. rubbish Ups and kall undergrowth. Lesser bandicoots oflen gain entry lo
bulldings via their burrows

Ship rats are more adapted to a2 clmbing way of life. In buildings they are mainly found living at
roof height and almaost invanably sa when Lesser bandicoots are aiso present. In the absence of
the latter species, Ship rats also sometimas burrow baneath the walls of buildings and undernzath
rocks. In woodland gardens and vegetable plantings. Ship rats can live and nest in the tops of
trées, in rotting vegetation and in nearby undergrowth.

— %
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Rats and mice are quick to take advaniage of cavilies in the walls, rool spaces and ducts of
buildings. for sheller. In grain stores, lhey lrequently nest in lhe crevices belween sacks Dhollas
and, where possible, in the sacks lhemselves. Mice can shelter in crevices and holes in cullivaled
and uncultivaled ground, and in hedgerows and undergrowth. They also ocour regularly in newly
harvested cereal und hay crops that are stored in lhe cpen.

It 15 importanl lo recognise thal access to appropriate nesting sites is as impoitant as the
avaitabibly of lood in the establishment and maintenance of a rat or mouse infestation

The jurmping and climbing capability and relatively smali size of the three species allews tham to
range Treely in mosl environments and to find safe harbourage. They can enter buildings at ground
level through small openings In the fabric, and at roof helght by climbing the walls {Fig. #7a8b)
direclly w wilh the aid of unguarded cabies (Fig. #7c). and exlemal pipework Barriers erected’
againsl them must be substlantial, for the rats can jump to a height of aimost 60 ¢m and mice to 25
cm. Lesser bandicvols swim readily and well. so open water does not necessanly hinder their

movements.

Figurr #7 ak b. Redents are excellent chmbers and
ean walk along narmow plpes or wires Using their tails
F few halance. Figure #/ c© shows unguarded cable wires
: which help rodents climb the roof and move from one
i house ta the other

L il b W T L i i

Reproduction and doevelopment

Under optimum condilions of climate, surplus food, free water and shalicr, rodem; may breed
throughout the year. If nu action Is taken to control them the numbers of rats and mice in a store
can increasc rapidly.

Rats narmally live for about one yaar and temalas can begin to breed whon they are three months
old {Fig. #8), often praducing five families in their lifstime. Young rats are born naked., biind, with
their ears scaled, completely helpless and unable to walk or fend far themselves. They develop
quickly and arc weaned afler 3-4 weeks,

£
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although for the next month their activity is mamly confined to the area of the nest. The gestation
period in both species is only about three weeks and females can produce several litlers a year;
the numbar of young in a ltler varies according to environmental conditions but averages between
six and seven. They are cared for entirely by the mother rai. the male has no interest in tham
except to eat them if food is scarce.

[ = - EpCT

R x.r
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L

Figure #8 The breeding cycle of rats |

The gestation pericd of the mouse |s cne of the shorlest of all mammals - ranging between 17 and.
20 days - and a femate may bacome pregnant again only two days after she has given birth  If
pregnancy cccurs during the |actation period, the birth of the second lilter is usually delayed. Under
exceptionally geod conditions, a female mouse can produce as many as 10 litters {about 50 - 60
offspring) N a year, which at five weeks oid become Independenl of their mothers, and are
themselves capable of reproducing at the age of two months. At birth young mice weigh about 1 g
and are bright pink and hairlass. By aboul two weeks, the eyes and ears have opened, the body is
covered In hairs and the incisor teeth are fully emerged

in unfavourable cenditions, female hause mige adjust lheir breeding habits to maintain a high
reproductive rate. When nesting sites are limited they often share nests, 50 young mice have been
found in ane communal nesl, the adull fermales will indiscnminately feed any of the young When
populalion densilies become very high, liter sizes are often reduced and reproduction may sven
cease allogether.

f-li’%
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Senses

New-born rats and mice respond to touch, Lhis is probably the mast useful of their senses since
their eyes do not open and they make litlle responses to sound until they are 10-12 days oid
Compared with their other senses, sight seems to play & minor role 1n the Iife of rats and mice; the
main tunctions cf lhe eyes appear to be in detecting movements at close quaners and n
appreciating light Intensities. Rals and mice have an acute sense of hearing. and are particulzrly
sensitive 10 any sudden nolse and e nigh lrequency sounds  They alsa have a wail-developed
sense of smell, and it is likely that much of the infurmation aboul their envircnmant |s abtained in
this way or through a combinalion of smell and taste. Smell 15 impartant In the location ot food.
and taste in dlsceming the palalabilily of food including poison baits. The rejection ot icods
previousty recognised as eilher distasteful or as having boen associated with Hiness - as migit
occur afler the ingestion of a sub-lethal dose of poison - may be on the hasie of smeli alone. The
sense of smell is alse used in the detection of rumways, in the identification of other ndividuals and
in lhe delinealion of lerritories.

Away from the nest, touch is probably hclpgful in judging the shapes of ohects and n the
recognition of landmarks. The long whiskers (vibrissae) of the nose are particularly sensitive to
touch and help rats and mice to travel noxt fo walls and in burrows in the dark. Rodernts also have
an excellent sense of balance.

Feeding behaviour

All throo specins are omnivorous and are capablo of feeding on a wide range of foods, including
rice. wheat, other cerpals, nuts, fruils, vegetables, invertebrates and fish. Both rat species
sometimes supplement their diet by eating such items as worms and crabs, and occastonally take
unusual substances such as scap. glue, plaster and putty. They thrive and reproduce bast in
localittes that provide them with a rich and vared diet containing prateinatecus foods, and least
well an single tems lacking in certain vitamins.

Vihen they have access 10 succulent foods. rats and mice can subsist without free drinking water.
But under extreme conditons of deprivation the fertility declines, Indoars, rats and mice may
obtain water from uncovered fira buckets, dripping taps and via leaking roofs, sources which can
all be made unavailable to them. In general rats nesd access to tree water and house mice are
able to survive without free water as long as they have food with reasonably high maisture content.

Rats have rather more regular feeding habits than rmige and they have a greater tendency o hoard
food and to eal il under cover. Bandicocts will store rice panicles in therr burrows. Unless food 15
in short supply, rats are alsc more strictly nocturnal than mice. Bolh Bandicocts and Ship rals can
regard slrange objects placed in their surroundings with suspicicn and Invesligale them cauliously,
«al a The lenm ‘new object reaction' or 'necphobia’ has beei applied to Lhis behaviour and L may
be several days helore rats will, for example, enter traps or bait-containars and feed freely.
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Mice are very curious and readily invéstigaté riew objocts in LHeir epvironments and are thus easier
to trap and paoiscn.

Population dynamics and activity

The movements of rats and mice are largely determined by climatic conditions and the availahbility:
of food, watcr and harbourage.

Although rals sometimes travel considerablc daily distances between shelter and food, extensive
wandenngs arc not the rule. In situations wheare food and harbourage are adequate, rats and mice
tend to have a restricted range and to folluw reyular routes. Therr ranges tend fo he smallest when
they are living al high densities in such localtins as food stores where food and cover are co-
ircident.

In Bangladesh nce production environments both Bandicuol rats and Ship rats will move into:
sheltered village and highland areas as the monsoons cause fleoding and back oul inle fields again
as waters recede or as crops are plantad ar ripen.

Losses caused by rodents

it 1s commaon knowledge Lhat rats and mice damage foods, crops and buildings.  Aparl from what
rats and mice eat, we know from experience and experiment that the cost of cleaning and
repackaging stored and processed commoditins that have been altacked by these pests often
exceeds the cast of foodstufls actually eaten.

To obtain some idea of the complexity of the ssue, the fﬂllowing problemn areas need (to be
considered individually:

a direct consumption of food

» [ood contamination and damage

# structural damage

s rodeni-borne diseasas

e sources of re-infestation of adjoining areas:
s cost of conlrol ’
& |nss of goodwill

& inttiation of further damage

Direct consumption of food

Rodents eat food direzctly intended for human caonsumption or for consumption by domiesticalcd
fivestock

On average, rodents need to consume about 10% of ther body welght per day, but consumption
will vary with the size and species of rodent, and with the prevailing climatic conditions.
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Although it is relalively easy to eslimate the theoretical food consumption of a rodent population,
the actual consumption of & populalion of rodents is difficult to estimate with any degree of

precision.

Food contamination and damage

Figure # 8 (a&b) Vegatable damage caused
by rodenls

SAQ #2
Name three ways In which rodents can
contaminale food.

Think about soma of the effects of
radent contaminalion of food.

12

Rodents damage and coitathinate far more
food than they consume (Fid. #9 a&b)
Through their gnawing activity they damage the
sacking, packaging and storage facilities used
to store ang transport the food. Food is lost
through spillage and waslage and also thrown
away as unsuftable for human cansumption.
Although this tood is not consumed by the
rodents 1L is neverlheless mada unavailable for
human and lvestock consumptlon and is
therefore effectively lost. One of the most
unpleasant and damaging results of a rodent
infestation 15 the contaminaton of the infosted
commodities. This can take gross forms such
as radent bodies or even live rodents in bagyed
products, or it can be less obvious in the form of
hairs, urine. sebaceous secretions and
droppings.

Probably the laclor with graatest influence on
rodent numbars N food Sfores is the method of
slorage. A well-managed store will provige the
mimmum passible harbourage, or gccess for
rodents. The storage structure must be sound
in every respact and in particular doors, €hutes
and augers should be opened only when Lhey
are actually in use. f possible, fioors should be

of conerele and spillage of stored products
shoulg be cleared away immeadialely
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Structural damage

Damage to structures by gnawing is widespread. Almost any kind of materal may be attacked:
The enamal on the outer surface of a ral's incisar is very hard and thus a very efficient chisel-like
edge 1s always present Lead pipes and metal-sheathed cahles are sometimes gnawed through,
causing irterruption of services,

Damage to reafing. walls, insulation. foundations and doors of buildings reduce the efflciency and
secunty of the storage facility. Damage to a roof allows water to enter the buliding, whereas
damage to0 walls (Fig. #10a), doors, foundations and floors (Fig. #10b) not only weakens the
structure of the facility, but also increases the likelihood of infestation of thal facility by both rodents
and other pests

Rodents frequently damage eleclrical wiring, sausing electrical failures and fires (Fig *#11}.

Figure #11 Eiectncal cables can be chewed by redents resulting in a:fi{_a
——— ™ 152
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Rodent-borne diseases

Radent infestations present a health hazard to bath humans and other animals. Thea nature of the
hazard and seventy of the risk will vary with the species of rodent and the geographical position.

Bacterlal diseases

Of the many diseases carmled by rats and mice, plague at once comes to mingd. The '‘Black Death'
{plague) destroyed a quarter of the pepulation of Europe in the Middie Ages., and has since kiled
millions In Asia and Africa. The causal organism is spread from rats to man by a flea. When rats
are dytng of piague, this flea will accept man as an alternative host and transmit the disease to him

Leptosplral jaundice (Weil's disease) is well known in certain trades, yet relatively unknown
by the general public, excapt when there is a fatality.  The causal arganism, is oxcreted in rats’
wrine, and apparently does not harm rats (Fig. #12). Up to 60% of individuals in rat population
samples have been found to be infected. Human infoction Can ococur from contact with wet, rat-
nfested surfaces. Historically, Weil's disease has been associaterd with agricultural workors,
including those who work in rice fields and others who work in damp places frequented by rats,

Cuts can become

infooted if
chntaminates
with water

containing  rats’
urine, resulting in
lgplospiral
taundice

Figure #12 Leptespires are Present in rats’ urine and can infect humans through cuts and scratches:

Salmoenella bacteria, which can cause food poisaning, can be carned i the excreta of rals and
mice In many places In the world rats live in sewers, seplic tanks and cess pools but visif kilchens
and stored food at night, Spreading saimoneliosis.

There are two llinesses called rat-blte fever caused by bacteria carried in the saliva of rats and
mice. Bolh Invclve swelling of lymph glands and muscular pains, and relapsaes may occur 1ong after
apparent recovery.

Even non-infective rat bltes are painful, llkaly to leave ugly scars, and are prone to turn septic. Rat
bites oceur mast requenlly in babies, small children and the bed-confined clderly, and are often the
result of rats lrying tq get food from thelr hands or faces. The majority of rat bites are on the hands
of younq children presumably because they try to pick the rats up.

ia o reeE——

——
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Rickettsial diseases

The causative organism of Murlne typhus is Rickettsia typhus, as wilh the plague the bite of the
rat flaa (Xonopsylla cheapsis) Is responsibie for transmitting the disease t6 man. Infected faecal
matter from the flea 1s rubbed into abrasions caused by Scratching the bile. This disease 15 found
world-wide

Secrub typhus is also spread by rats and mice, but 15 confined lo Asia, Australia, Japan and
other parts of lhe Far East The causal arganisms Rickettsia lsunlsugamushi llve in the fissues of
cortain trombiculid rat mites, withaut harming them, and pass rom generation to generation of the
mitos. The disease is transmitted 1o man by the bite of infecled lrombiculid Mites

Viral diseases
A rather uncommon but serious virus infoction of human beings (especially children} known as
lymphocytic choriomeningitis, 1s carricd by house mice Disease transmission accurs by mouse
bites, contamination of food or hands with fseces, and the inhalation of dust containng dned
mouse fasces. The symptoms resemble those of influenza. but in some cases meningitis can
becorme apparent.

Helminth and Nematode diseases and infections

Mice also serve as tho hosts of numerous intestinal parasites. the two small tapeworms
Hymenslepsis nana and H. diminuta can be lransmitted to man. Infection accurs when food is
eaten that has been conlaminated by mouse droppings containing, the microscopic eggs of the
tapeworm.

Fungal diseases
Favus, a skin discase of fungal origin, may be contracted from mice, or indirectly through cats.

Many additional discases. including foot and mouth disease, Korean haemorrhagic fever,
Aujeszky's disease {pscudorabies), toxoplasmosis and brucellosis can be carried by rodents
and transmitted to 2 range of domestic and agricuitural animals.

Initiation of further damage

Damaged grain 15 more susceptible 1o further aftack by some storage insects and moulds.

#
SAQ #3

Rats and mice carry many diseases, have You ever

heard of cases of any of those listed above or giher

diseases spread by rodents in your country? The plague

is spread to man by a flea, Xenopsylla cheopis. What-

might cause this flea to eave Its rodent host to find a

human host? Which species of rat usually transmits

plague? :
. . i 3 ‘



Rodefit biology and contiof

Signs of rodent infestation

The signs made by rats and mice that are of most use in determining their distnbution and relative
abundance are droppings, runways and tracks smears, holes, and lhe damage causad -to
foodslufls, packaging materials and the fabric of buildings.

Droppings

The dioppings of the threc commensal species can ustatly be distinguished on lhe basis of their
size and shape (Fig. #13 a&h), although those of very young rats can be confused with mouse
droppings. Droppings arg normally found in any area that has been visited by rals and mice, but in
buildings they are frequently concentrated i favoured ptaces such as corners, along the edges of,
and on Lhe tops of walls. and In crevices between bagged foodstulls. When fresh, the droppings
‘appear soft and shiny but within a few days depending on climatic condilions, they become hard
and dull Qccasionally, rodent urtne stains show on hessian or other fabrics
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Figure # 13 (a & b) Rodent droppings on rice

Runways and tracks

Closa examination of rat and mouse infested premises will almost certainly reveal their foolprints
and tail marks, particulary where the rodents have travelied through dusty places. In dim light
thesa and other slgns are most readily discovered with the aid of a torch. To help confirm the
nresence or absence of rodent Infestation, chalk, flour ¢r talcum powder can be laid in smooihed
patches (@about 30 cm long by 10 cm wide) along the suspect areas and the palches examined later
far tresh prints {Fig. #14 a&h). Cutdoors, runways appear as narrow paths (Fig. #14ciwhere the
vegetation has been trampled down. A well-used tun, whether indoars or outdoors, will be free of
debris and cobwebs,
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Figure # 14 (a & b) Fresh prints from
rodents and {c) runway in a haystack

Smears

Individuals tend to follow much the same route when travelling inside or entenng a building, so that
dark coloured smears gradually accrue along well-travelled runways, arcund holes, and aleng
beams and glrders. where tho grease and dirt on their fur has rubbed cff. Thick, shiny and widely
distnbuted smears are indicative of a heavy infestation. Smears are often best seen where rodents
hava moved beneath celing |oists and it is oftén poessible to determine the species present from
the characteristic appearance cf the lnops made thore  Mice loop smears are similar but smaller
than those made by R. rattus. In places where mire have hoen present for a considorablC time, tis
also sometimes possible to find small mounds eallnd ‘urinating pillars’ that consist of a mixture of
droppings, dirt, grease and urdne

Holes

In and around food stores, holes are commonly faund along outside walls (Fig. #15a) heneath
faundations and in undargrowth, embankments and hedgerows. Occasionally, footprints may be
found at the entrance to a rat hale indicating that the latter is In use; accumulation ¢of debrs ponts
to the contrary. Confirmation gne way or the gther can be obtained by covering hales with soft
earth and by noting which anes are re-opened, although Ihtaerfenng with the hole may cause the.
rodent to use ancther entrance/axit 10 5 tunnel system.
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Rodent biology and control

Figure #15 (a) shows holes made hy
rodents outside walls and holes in
paddy fields {b& c}

Damage and gnhawing marks

Unfortunately, often the first clear evidence of the presence of redents is the discovery of parlially
eaten, spilled or hoarded foods, holed or shredded packaging materials, and other signs of recent
gnawing {Fig. #16 a, b, c}. Expenence has shown that when such signs are apparent on the
outside of stacks, the fatter are often heavlly infested by rodents and the internal damage 1s

usually severs.

Figure #16 (adb) Grain spillage caused by rodent feeding whereby more grain is
contaminated than eaten, locally made rice storage (Dholla)
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SAQ #4
¥You should hava now leamnt about some of the signs
assoclated with radant infestation. Have you ever
seen any of these signs before?

If you discovered signs of rodent activity in a store
how might you find aut if the infestation is old or
current?

Control of rats and mice

Integrated Rodent Management Strategy

An integrated rodent management (IRM)} strategy is simply the plans that will most efficiently and
effectively enable a particular house, grain store. group of houses or stores or figlds or even an
entire village to be kept free of rodents.

An IRM will incorporate

Effective onvironmental management
Proofing of houses to exclude rgdent access
Management of Grain Stores to reduce rodent access

Intensive trapping to reduce redent numbers

Use of poisons ta reduce redeni numbers

Remember Rodents require 3 conditions to survive:
FOGD

WATER

SHELTER

Environmental management should aim to reduce the avallability of zll three of these eonditions.
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Management of the environment around the store

Figure #17  Rubbish altracls rats. If sealed
containers are nat available, place rubbish
insidc deep pits and cover il wilh earth

In generai, the two factors that are of mosl
importance  In Contralling rat and mouse
populations are food and shelter. If one or the
other can be chminated the rodents must go
elsewhaerc. Honcoe the importance, for rodent
control, of strict attention to hygiene.
Whenever possible food should always be kepl
In rat- and mouse-proof containers  Edible
refusc and empty food tins should be pluced in
hins with tightly fitting hds while wailing lor
collection Where food has lo be slored in
hags or other containers vulnerable lo roedents,
it should be stowed in such a way lhal il can be
inspected at frequent intervals, and Lhe building
in which it is housed should be proofed Piles
of rubbish, timber bricks and olher malerials
should not be allowed o accumulate - either
indoors or outside - il rals and mice are lo be
denicd shelter (Fig #17).

In vilages n Bangladesh the most common shelter provided for rats are the Korreogadas
{Haystacks). These may provide some food because not all lhe grains have been removed from
the rice stalks. However the most important aspect of these hayslacks is Lhal lhey provide an ideal

place for rodents (most probably rats) o live {Fig. #18a&b).

Ta reduce the aftractiveness of these haystacks to rats it is necessary lo buld cradles, off lhe
gfeund, on which the stacks can be buih {Fig. #19ad&h)

AR
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Figure #13 {a &b) Unprocted hayslack provides an ideal place for redents to live
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Figure # 20 {a&b) Proofed haystack withaut cones also prevents rodent attack

ideally the cradles should be 80cms high, minimum height should be S0cms (Fig. #20a&b}.

By lifting the base of the haystack off the ground the stacks become difficult for the rodents to
access and as a consegquence they will hold less rodents.

A vilage of 100 homes might haye 300 haystacks. If each stack held 10 rats then there is the
potential 1o reduce lotal numbers of rats living In the village by up to 3000 rats. The number of
young rats that might be produced from such a population could number some 10,000 per maonth
and although this potential might not be met, the production of several thousand young per menth
is a realiste proposilion. These young rats could then move cut cf the haystacks Intc nearby
houses and out info the fields lo start damaging the rice and other garden and vegetable Crops,
forming the basts of yot ancther breeding population

,.=..h,
e g



Rodent blology dnd control

Rodent proofing the storage structife

The objective of rodent proofing the stora Is simply o prevent rodents gaining access. Entry of rats
and mice into buiidings may occur in several ways. Rodents are good climbers angd can jump vory
effectively. They can easlly gain access to most traditional grain stores because the materals
used for slore construction provida litl® or no barfer. Rodents can chow holos in baskets and
woodwork of stores and burrow through mud floors and walls to get at storod grain. Grass and
paim thatched roofs can Provide |deal nesting sites for rodents. Rat guards can be placed on the
legs of grain stores (Fig. #21a&b). Rat guards will work bast if the store is raiscd one metre off the
ground and there are no plants or peles close to tha store up which the rals and mice can climb.
The stores legs should be made of smaeth materials. The store should be bulll at Icast one metre
away from buildings or trees.

Figura #21 {k} Rat guard
made of tn can be placed
. - around the bark of a-
Figure #2t {a} A vanety of rat guatds that can B Gaconul lree to pravent
placad on the legs of grain stores rodents' movement to the
top, uvsuslly an  ideal
nesting site of rodents
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Bmm mesh in metal
frames -
o

Metal kick plate

v
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Figure #22 wooden doors and door frames I Flguré #23 IScrEens o keel mues ouf must ha‘l:'re:a
need to be protected agalnst chowing by rats small mash size

drgd Freice

Gnawing at the bottom of doors can be prevented by fitting a 30 cm high 20-gauge. matal kick
plate an the outside (Fig. #22). This should have a maximum clearance of 7 mm from the ground.
A similar plate should be tixed to the dogr frames to provide a continuous band of metal. Windows,
lanlighls and ventilators that are permanently open should be meshed over as descrbed for air-

bricks (Fig. #23).

Hurizonlal pipes and cables between hdlldings can be fitted with circular 20-gauge metal guards as
recormmended for vertical pipes )

The lullowing spaces are favoured rodentharbourage sites inside buildings:

in the ceiling space {Fig. #24a&h)
i hollow parlitiens;

in wakls

in any materials that might provide a home.

Flgure #24 (a) shows a closer view of the ceiling space, a
favored harbourage site of redents and (b) shows a woman
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Ceiiing space

——— Dholla or grain starage:

Pots

1

"Figure #25 shows all potential access routes of rodents nside the house

Management of the stored product within the store

It is essantial that high levels of store management are maintained within the stare. Any spillages
“that may leave food lying around must be removed immediately.

Access ta water by the rodent population should be prevented

If food 15 to be stered in stacks they should be relatively small stacks that can be individuaily
inspacted and monitored. These stacks shouid be al least one melre apart and cne metre trom
any walls to faclitate inspection, monitcring and the application of rodent control measures.
Where there Is evidence cf rodent activity In the roof areas the stacks should be kept at lsast one
metre from adjacent walls and from supperting beams and other structures. All stacks shouid be
storad off the greund on pallets gr gimilar supports.

YWhera Chollas {Flg #26a) are used for storage the hase should be one meter from the ground.
Howaver this is not always pessible due o rcaf heights and storage conditions. In such conditions
the base should be as far from Lhe Nloar as pessible and certalnly maore than 50cms (Fig. #28b).
Cones should be used lo help prevent rodents cimbing up the leg supports The base of the
supports should ideally be one meter from all walls.

No malerials should be kept near to the cradles that might help rats gain access to the Dhollas.
‘The areas around the cradles should be kept clean and free of other materials.
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Figure #28 Rice storage catled Dholla with base one meter above the ground and
protected by rat guards to prevent rodents' movement

Rodent control techniques

Although tigh standards of praofing, store management and hygiene are cssential to maintain a
rodent lree store, intestation will still occur and it wili be necessary to have offnctive rodent control
moasures available A rande of cantrot techrigues are avaiable and these will be dealt wilh as
gither chemical of nan-chemical methods of control.

Rodent Control - Trapping

Trapping

Trapping must be amongst the cldest of the control methods nmplayed againsl rodents as ¢an be
testified by the many traditicnal live and kill traps In different parts of the world. These include
pitfall, deadtall, snere and the various types of cage traps There are pottery traps in the museums
ol several Middle East cauntries that date back o the 3rd millennium BC

Unless the rodent infestation is very small, trapping 1s not Usually used in situations where
complete removal of tha population is required because some rodents manage to avoid or learn to
avoid Lhe traps

Recenl work In Mozambigue found that intensive break back trapping, undertaken on a continual
daily basis, in home food stares can reduce the rodenl population by 70% at low cost and with a
significant reduction in food storage losses.

T
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More racant resaarch in villages in Bangladash has shown that intcnsive use of break back traps
can reduce the level of rodent infestation by about 70%.

Killing traps are active traps usually working on the break back principle. A spring, triggered by the
activity of the rodent on the trigger mechanism, drives down a metal bar, breaking ihe back of the
rodent. Break-back traps {Fig. #27) are quite cammon and should be set at right angles round the
base of the walls of a room or up in the roof areas where rodents may ba active, rather than In
open places. Food placed on the traps may help Increase catches used 1o trap rodents {fiour,
banana, coconut or sweel potato), but the correct placement of the frap in an area where mdents

Figure #27 Break-back traps placed at right angles across rat runways, around the
base of walls, and set lightly

I¥ the lrap is tnggered tefore the rodent is in the correct position, or if the spring is not strong
ehough to kili the rodent, the rodent will have survived. In surviving it will have gone thraugh an
unpleasant, painful and frighlening experience and in exactly the same way as wilh 'shyness'
induced by the acuta rodenticides, it will lcarn to avold the trap in the future and will become 'trap
shy'. This will subsequently make it much more difficult to irap the same animal in a similar trap.
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For these reasons It is very diffisult to eliminate a rodent population of any size by trapping alones
It may however be possible to elimnata a small paputation.

Live caplure traps (Fig. #28) and sticky glue May also be used, but require'more work than hreak
back lraps

Traps have a clear part to play In the control of rodents in food storage environments, as they are
non 1oxic and will not contaminate the food. Thay will be mosl effective however f they are used
intensively, placed carefully in areas where the rodents are active and if thought 18 given as to how
to use Lhe traps to best advantage.

It is essential that trapping is maintained for 365 days of the year and that it1s NOT only introduced
when here is a rodent problem. By the time a problem has been identified 1t is probably too late 10
prevent some serious damage. Trapping MUST be mainlained for 365 days of the year, even when
there is a very limited or even only a small problem. Trapping will help prevent the rodent
infestation increasing in size by removing some of the lfemales that will give birth to the rodents that

will iead lo even more rodents later.

Figure -#28 (¢} Live trap set up behind the
Trap Barner System (TBS) in the rice field

Live trap behind
the polythene shoet
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Using Poisons to Kill Rodents

There are many ral polsens on the market, but they can be divided Into two groups.

The oldest group of rodent poisons belong to a grodp called the Acute rodenticides. These Acule
poisong have been used for many thousands of years and are still used teday They may be cheap,
but they are not very effeclve

The reason why they are NOT very efleclive 1s because thay work quickly usualiy starting to affecl

the rodent before it has eaten enough of the poison to kill it This results n the rodent ceasing lo

feed on the bait and surviving the poison treatment In addition, because these poisons are painful

to the rodent, the poisoned animat will have learnt that the polson Is bad for It and it will not feed off
the poison If It encounters it agaln. This is called "shyness® to the poison bait.

For this reason these poisons are nol worlth using. | lowever, because a few rodents will be kilked by
these POIsons and because lhey will die quickly. lhey die out in the opan whare they can bhe seen
Thus people see bodies and think thal Lhe poison is far more cffective than it really i3, they do not
of course sse all the rodents thal survive the poison! '

The main Acute poisen that is used is Zinc Phosphide. It may be purchased cheapiy but is not as
cost effective as the other Chronic poisons. In addition, Zinc Phosphide will work guickly on other
anmais (ncluding people) that might feed on the bait and therc may ke little tme to treat any
accidental poisoning cases

The newer Chronic poisons are safer lhan acute poisons where non-target animals are concerned.
since @ single feed of bait is usually (but certainly not always) insufficient to kill. In addition,
because they work slowly (average lime 1o dealh is about 7 days) there is plenty of time for the
animals to eat enough of a Chronic poison bait to deliver a killing dose In addition there is far less
discomfort invelved and any animals thal might survive a freatment will readily eat the poison again
at a later date,

The Chronic poisons are all anli-coagulants and they kil the redent by causing it to bleed lo death.
rMuch of the bleeding occurs inlernally and there 1s often litfle avidence of external bleeding.

A wide range of anti-coagulanl rodenticides are available world-wide. but those currently available
in Bangladesh are shown in Table 2.

Table 2. Anti-coagulant rodenticides

First Genaration | YWarfarin

Difenacoum

Second Generation .
Bromadinlone

AR

g
s
i.-



Rodent biolody and contral

Rodenticide formulations

All the rodenticides mentioned are available
in a range of formulations. sSome
formulalions provide advantages in
e particutar situatlons, others may vary in ther
- effectiveness and palatabllity. It 15 imporant
that those using rodentlcides are familiar
with the product being used and the
alternatives. || is also essential that the

@ instructions on the label of the container are.
9 followed exacthy.

Baits mixed with poisons should be laid 1n
baiting or feeding stations to protect them

| irom the influence of the weether and non-
| . g target species  Some illustrations of

different baiting stations can be found in Fig.
o J ‘ Ly g

H29.

Figure #29 Examples of barting stations

Raits must he inspected every two o Lhree days and more added if the bait is being eaten. if. regular
visits are not and the bait runs ou! before a lethal dose has been eaten, the rodents will recover from
any impact the rodenticide may have had.

As a rule of thumb, frontments may be terminaled once there have been two visits where there are no
signs of feeding at the halt slatlon and no olher indicalions of curren! activity can be found.
Bating should contlnue untit no moere is eaten. This may |asl for 4 or 5 weeks and may seem a 10ng
time. However, the usne of these Chronic poisons will give & far more cost effective result than other
poisans Most rodents will dic in their shelter and lherefore few, if any bodies will be seen.

Baits are best laid in small quanttics at many localians in a slere, where rats and mice regulasly run
{alongside walls or bag stacks). All types of poison used in slares for killing rats and mice should be
-.covared {FIg. #30} or sited so that they cannol became mixegd wilh food grains or be eaten by domestic
or farm animals, or by childron.

Yhen placing rodenticide balts in rice fields to prevent damage lo growing rice Lhe same rules should be
followed. Thie bait shauld only be placed 1n active hurrows to minimise cost and risks Block all burrows
before using the rodenticide bait and only bail thase burrpws that have been opened three days later.

Place the bait, about 20 grams. waell Inslde the burrow and gently re-black the burrow.

Cheek lhe burrows at weekly intervals and continue to bait opan burows, re-blocking after baiting
Conlinue unbl all burrow activily stops.
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Dead rats and mice should be callectad {Fig. #3173, bul musl not be handied with bare hands because of
the risk of fleas that can carry discases. The bodies should be buried or hurnt,

Figure #30 All baits must be protacted Figure #31 Dead rats coilectod

It'is essential that once started, the conlrol trontment is applied appropristely and is taken through -t
completion, otherw!se the risk of resislance develaping is high. due (o exposure to sub-lethal doses of
rodenticide. There is little palnt in commencing control unless resources are avalable to complele the
task. Tho need for effective management and traning 1s particularty important m this phase of the
operalion.

Using rodent poisons safely

It must be remembered that all poisons used for killing rats and mice ale harmful to humahs and to
domestic and fafim animals. The manufacturer's instructions must always be read and followed carafully,

Chronic poisons kill rodents by preventing clolting of the blood and will cause the same problem in
humarn poisoning. Treatment to restore blood clofting in humans is with Vitamin K1 that can either be
taken by mouth or by injsction.

When laying poisons in a store, care musi be takch to ensure they can not be reached by cats, dogs,
and other small animals ar by children {Fig. #32)

As mentioned ahove, Qioves should be wom when collecting and disposing of dead rodents lo redifce

r

the risk of disease transmission.

—— Figure #32 Poisons should be kept in & locked store
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SAQ #5
How can baits be protected from the
environment?

Why should the rodent carcasses nol be
tollected using bare hands?
How should rodent carcasses be disposed

af?

SUMMARY and RECOMMENDATIONS

There are & number of rodent species that can be found in villages in Bangladesh
The Ihree most common ara the lesser bandicoot, the ship rat and the house mouse

Il is clear from recent research that these radents can cause significant losses 1o rice'
and olher slored foed in villagers homes and stores.

The lesser bandicoot tn particuiar but also the ship rat can cause field losses to growing
crops. particularly rice However other field crops and vegetables can also be damaged
and losses oecur

Ybu will now have learnt about a number of elements..
important In an intcgrated rodent management

strategy. Think of some ways In which the hyglene
and proofing of a typleal store in your local area might
be improved.

Useful website

Detailed noles and photographs on modent morphology and taxonomy exist in the University of
Michigan's Animal Diversily Web

hitpeifammaldiversity. ummz.umich.edu/site/accounts/specimens/Rodentia htm!
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