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13, Contsed of R_i'céfield Rats'.§’

Tholriceficld Tt Ls ot uy tho major ogrtculturll pests in tho :
Pblllpplnoo. It damagoo rice Ln all growth otngoo -~ from gerutnating ooedo
‘to the poniclo-bearing plllt‘. 03 oloo ottacko hlrvootcd rlcc ptled in the
‘tmd £or dry:lng, otorcd amoood uco md hulled rice in retallers' . b:Lno
Otanes and’ stoon (1952) obcorvod that roto nloo dtmlge corn, sugar cane,
coconut peonut awcct pototo, plneapplo, ond other crOpo. Consider thevdamage
‘to the rice crop alono. Hongohao (1965) reported a total harveot of 90 158, 700
cavano of: unhullcd rice ln the Philippinao for the crop year 1952-53 A
conoervattvc eotlmate of 10 percent reduction in the annual rice yield through
rat 1nftototion (Sancho: and Alfonao, 1966) indicates a loss. of 10,017 633 . .
cavans for thio oingle crop ycor. Ihta loss, ‘valued at about 9160 »282, 128
at. prevaillng morket priceo cxceeds the annual tice: ohortage of the Fhilippines,
| Preaently, tho ovcrwholming emphaoio in sat control lo on killing rato
through the uao of. rodenticideo nnd to some extent, mechanical deviceo. The
widening and woroening otate of 1nfeotatlon of .our agrlcultural areas indicateo.
the nocd for more effectivo control programo. Israel has controlled a oeriouo
‘rodcut peot through improvod agronomic practices (Bodenhelmer 1949) There are
.reports on thc permanont control of rata by reduclng available harborago.
'8luilor opproacheo could be omployed 1n tho Phtlipptneo (Alfonoo, 1963).

'As with other pests, o thorough knovledgo of .the"life history, reyzo-
'duction, hablto behovlor ond envlronmentol roqutremcnta of field rats 1is

ctlcutill for formulntln. of*octlvo melourco to control them.

8/ Authored by Asst. Professor P, J, Alfongo. of the U,P. College of
Agiihulture- Hcosrl. Je L. Heraleo ‘and J. P. Sumlngll -of the Bureau of Plant
“Industry, . . .
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Different Rat.Species

There are about 30 rat species and subspecies reported in'the Philip.
) . oL N « ‘ . . . . .. ‘
pines, .
However, the great -variation in color types and patterns exhibited'
,wlthin a population of rats (of a species or subspecies) has led' to a con- .
fusing situation 1n rat caxonomy. Workers seemingly do not agree on the
1dent£ty of the common field rats (De Jesus et al., 1960 Otanes and Sison,
1952 Sumangil undated), This has Lea t2 the notion that both R. r.;umbti- '

venter Kellog and R.r. m mindanensis Mearns are probably syhonymous to Rattus -

I. aggentiventer Robinson and Kloss vhich represents more than 95,percent of
rats caught in upland and lowland ricefields (Sumangil, undated)

- For practical purposes however, pending the settlement of this con-
troversy, only two species are considered true pesta of. agricultural crOp;

and therefore worth describing,

The most destructive of -these is. the common ricefield rat (Rattus

rattus umbriventer Kellog), which causes more than 90 percent of local des- |
irnction. It 18 8 medium-sized rat usually measuring 10 to 12 inches from tip
of nose to.tip of tail.

Often mistaken as young of larger rats 1s the small (about 7 inches)"’

bush rat (Rattus- exulans P-s ie), which is charaeterized by two pairs of inguinal
.mammat& glanda, this species comprises 10 to’ 20 percent of the rat population

: 1n,ublanﬁ rice areas,

_Pnyaical Chafnctertstica

e 'Ratl have'poor eyasight "but they possess very sensitive aenees of
iamell hearfng, and couch. Whiskeru (vibriasoe) .and guard hairu (elonguted

‘;ihaira in their ahort fur) are contact structures that guide. them 1n the dark.

‘2.38,



Tre r.tcj'cﬁieel-ltke fronr-teeth'gtncieore) grow contiuuouoiy but

“toetr noonI;icngth'ii mointaiued'through'conetenk-d.eu.

! Life 'm.lton- -
Rats may live more thao ‘three yeera 1n cages but herdly reach one

year of age tn the field Thi- is due to the innumereble hezords uhich rats

heve to face in noture.

[ ST v

Ordinarily, there 1e one female for every male rat, end at the age of
1.5 to 5 months the remele 1is reedy to reproduce. The geatetion period (mating
?to delivery) is obout 21 deye with ebout 8 young born at delivery. In anether
21 days the young ere weaued and became eelf-supporting and independent, The
femele rat reproduces 6 times a year on the average. ‘On the average the adult
. female weans 10 young per yeat (Note- There. s &very high incidence of mortality
before weening age),
. The frequency ofvreproduction vériea from one region.xonenother, Where
food and climate are unifotm, rats breed throughout the year,’ Hhere there are |
diotinct changes in climate and food (rainy and dry season in the field) rats |
tend to reproduce only durtng the rainy season’ and with limited or no repro- “.

duction during.the dry eeacon. Hence, the rat gopulation in some areae may tend

to be cyelicel'or eeoqonel in oerure.

.Habita and Behlvior of the Ricefield Rat
Hoveuent and migration . ‘ '
*?'i; . Rats ueuelly move ebout end feed at night, Rats belonglng to eatabliohed

communities may truvel as fer as 100 m ‘rom thei.r nests, while most- local
movement are eatimoted to be uichin the llmitl of 20 to "40.'m, Most of theae“‘

g3

ore !breging exouraione for food

21


http:femle'.is

_Migration is a movemené wherein a rat travels long distances withoat
»réturning“tbnité ofiginal'home. This haPpenSMwhere its~énvironmen§ is anavorab

‘altered, as vhen: destroyed by fire or flood.

Food preferences and feeding habits

| | Bats have an-excgp£40n31 liking for rice plants, rice grains, and green

corﬁ. ‘Other food items such. as sheiled coxm, . cass;va ~§nd fruit éer@e as

secondary food, Laying mash can serve ag good bait for rats infesting rice fields.
They are great gnawers or nibblers seldom eating their food in the

same setting,

Harborage preference
Rats converge in areas uhgfe the best foods are available .and in
harborage (vegetation) which give them adequate cover from severe climate and

pzedators and where there is ample gspace for eaay movemecnts,

Burrows anﬁ.bur;owing'habita

Ricefield rats nre'great diggers, They dig only for breeding purposes
and rarely use~aSandoned holes by other rats...Tbe pregnant rat paually.éloses
fteelf tnside the burrow with soil'ana opens the Purrow only after thé.young,'

are capable of limited movemer:ts

The Anatomy of a Rat Infestation

_Let us consider & newly opened homes tead claimed. from virgin forest,
There are no more trees harboring bird, mam@al,.and fepéile p;eda;or;‘of ratﬁ. N;
"longeg i{s there a tree canopy cuttiné off.the'hQn's rays {rom the forest £lobr and
llihtting thé floor vegetation (tﬁe roof- and shelter.of rats), Now the opened

Jarea haa a luxuriant grass-and-shrub cover punctuaced by small plots of rice
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and other ctopa —~- conditinus 1dea1 fur a _iat population build-up, - Assuming
‘the presence of new rats, either residents or mtgrnnta -at “the beginning, the
tat population now increases unttl it regches a maximum limit (the holdlng
capac!ty of che area) and then levels off,

‘There are three population forces that determtne whether the popula-

tion will increase decreaae or remain sta:ionary. These ares (1) regro-
duction a force for 1ncrease' (2) mor'a‘tté 2 force for decrease; and

_(3) movement, a force for 1ncrease or decrease ideyénding upon the direction of
movement,

B 'These populatioh'forces, mereover, are dlrectl|y affected by certain’

environmental factors called regulaturv factors, among which are: (1) available

food, (2).wate:, (3)‘harborage.of shelter, (&)'avltlable space or'"elbow room,"
'(5).predation, and (b) cohpetitiun

| ,At an& given time, the popu;ation Ls cootr.lled or held back by nn} one
of the regulatory facco-a ~alled the - 1Lnxt1qg__3 Jyts. Man may oontrol rat
.infestation by using ihe limlcing exviruxqental factar that {5 easfest to
manipulate, This couid be food, shelter or space depen 'ing on the cage,
Predacion and competxcxon cut down the pwpulation denaity. Predation inciudes
the action of cats, vtrusea and humans agalast rats, Hence, snaptraps and
rodenticidea are juot manifeatationa of human predation on rats, CQmEetitton
refers to the etruggle between lndlvldual t1ts of a pOpulation for the:
favailable food space harboraue Oor matez, " It ig tmportant to realize that a
predation and competition are 1n’~nse *r.d severe only when the pOpulation
deneLty is high, ‘' This explaina why rat poisons and treps, 8s we11 as predators
such aa birds, cata und dogs, are 'niciallv effecttve uhen the pOpulatlon is

high and becone' tneffictent lfter +ne poy st lon has been lowered
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“Some aalient points«BrOught to'focus: :

1 Killing rats in. the field through poisona traps' and other
means - ia not the most effective control method, Preventing the rat popula-
tion .build-up is a more logical control approach.

“2. A good control program involves a eustained action ‘ot “any one

or. combinations of . the regulatory factora most eaaily manipulated by man,

thereby maintaining an effective regulatory factor and a consequent light
infestation, .

,3; Kllling rats through human and predatory’ action cannot effect
lasting control, It’ often aimply reduces the .rat population to an Optimal
level for maximum growth and reproduction. Lasting control nay beveffected.
by lowering the holding capacity (population potential) through the manipula-
. tion of the. regulatory factors, Hence constant weeding of . paddies .dikes
and Surroundingsis a more useful control practice than poisoning in a weedy
field Denying rats access to stored grains ‘and other foods during the dry
season can effectively prevent a rat bulld-up the following season, '

4, Rodenticidea and other devices for killing rats ahould be employed

in conjunction with control efforts that prevent a rat build-up. .

The Practice of Rat Control .

Determining the preaence‘of rats_.
.Look for rats and'rat signs such as burrowa, runways, droppings, foot .
pritts or rat tracte, gnawings and crop damage (Fig. 48). |
A rat burrow is a simple or complex tunnel with one or more openings
usoally located on the elevated paddy dikes. The ground around & burrow |

;3entrence-is bare,
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Fig. 48. Determining the presence of rats.

Rats move about a field through fixed tralls with or without cover of
vegetation. These- trails (or runways when under vegetation) ean easily be
recognized by the absence _of anythling growing on them, and the pi‘eéence of such -

rat sig'n.s as rat tréc;'a,‘ droppings, and nibblings.

Apélying control .measures,

' Reduciig food sdurce,s; The rat is omnivorous and fe'e_ds on cereal
grains, au'c_:c_ulent plant parts, weed seeds, insects, snailg, et;:. Obviouslj,
weedy or idle farm areg; pro;rtﬁe' not only excellent .shel‘t.:er for raté but. also
@'lbﬁndapt food soﬁrce. Red\;c‘ing av'nilable food requires th'e ‘p'r.acttce of
él‘_cggn cultut,.‘e. Weeds apd-other appo%f!uous :'°§e"a t.i.onvm'eans morg piant f£ood
material and moxe 'ixisects. and uther -;\mglo tor rats, Redu;:ing these food
sources, including spii';éd gretns ané :m'nntvéo ted crops, invax;iably: .cutc. down

the tgé infestation,




Fig. 49. Rat-proofing,

‘Rat-proofing., Rat-prdofing of famm p16t¢ and farm houdes and "bodegas"

is actually another way of reducing the‘avéilapie'food source for xats, A rice
pad&y nay b;'tat-ﬁroofed by metal fencing o? by the use of an.elec;ric fence,

The.expgnse entailed in rat-proofiqg rice paddies maﬁea'tﬁe pr;qtige,impra;qical
exﬁep: Qﬁder’unique situations such as protecting a certified seed propagation |
: piot or an expensive research érop. Rateproofing farm hphdea and "Sodegas,"
howeVer,'is a ueefﬁl pracéice; Place metal collars (iat guardaf around eqc$ |

hoqéq.poab-at least 2.ft above the ground (Fig. 49). - Farm granaries or "bodegas'

should hava concrete floé;a and walls and rat.proof doors to keep”out rats,

' Reducing harborage, As mentioned, removal of weeds cuts down food
_supply as well as available harborage or shelter,. Idle farm areas closexr than

1100 m from a cultivated rice plot provide a source of rat infeqthétdn through
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movement. Hence, adjacant. areos to s rise farm must.be weeded or cultivated
to keep down ‘the waeda._

Dauae piles of fam wan:aa uka rice atraw coconut husks aad com
‘atalka provide good cover for raca._ Such puoa should be buxned ox haulad
"to a.distant place,

"In aituati.ona whm tha abon-nancionad control practices cannot be.
“lﬁlond (a8 {n areas whara the tilled acruga s smaller than thé uqtillad
acreage, or in a. farnlug araa whera naighborlng farmers do not pxactice. clean
culture) trapa rodenticidaa and other devices for ktuing rata ahould be uaad

Killing fiald rats, Field rats may be killed tni threa 3enara1 ways:

1. By mechanical maana. Snaptraps balted with: coconut meat or other |

palatable, tidbita may ba uaed in. catching Soma of the rats in an infaated fiald
"Blankattng" 1a axnployed in areas whera aufttcient nanpower 1s available. An '
Infeated area of about 1/8 to 1/4 na is surroundad by men forming a rough
circle. They cut the vagatati.on, votklng towards tha centar of. the circle,
thereby driving the rats to~~ard tha centar _ When the clrcle has baan raducad
to 8 size about 2 to 4 aq n,than the milling rate in the little ctrcle ara
-clubbed gaaaed or caught by gloved mend, . 'rhe procedure is repeated to cover
a large area uit:hi.n . day. -

Bz cheuicn ueans, - Availasble rodenticides (I‘abla 36) may be
clauified into two grouplz
v (a) Acute poiaona - those that causy dcath shortly after :I.ngaation.

Sodiun fluotoacatata (coapound 1080) , thallium aulfata, zinc phoa-

‘phide, and aorbor-tda g T tcata) belong to this catagory. _

(b) Slow-actln. potsons - those that ‘induce death after aavarai Qay.a'af..

ingesting the srisons, Presently  this group iaclixdea.onlz the
5
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TABLE 36. cw ﬁdwdcides and some of their chétacteris'tics.

Lethal Bait concen- Relative Acceptance Deteriora- Mode Anti-
Poison dose tration effective- of Odor  Tastc tion of of . Hazard dote.
(mg/kp) {percent) ness bait i bait Action
. ~ Internal- Vitamin K
Warfarire b § .025 Excellent Guod None Slight None bleceding Slight blood trans-
. - fusfon
. . . Peralysis
Sodium fluoro- . .1 0z/28 Good Good None Slight Slight of heart and Ex-
acetate (1080) 5 1b . : central ner- treme . ‘None
yoys sygtem )
Zinc phos- . " Heart para- Mode- Copper
‘phide 40 " 1.0 . Good Good Strong Strong ~ Strong 1lysis, liver rate sulfate be-
- - i damage fore emetic
. ) . T L ’ " Gastro-intes- ) .
Thallf{um - 25 1.5 Good Good Rone Slight rone tinal, kidoey, Ex- None
sulfate . ) . ’ : . . endocrine, res- treme  reliable
: piratory damage
j Mode- Pleural ef- Mode- .
patw 8 . ,.'1.5 Good Good Slght  ace Slight. . oien rate None
) Affect kid- Milk of
- . : . " Mode- . : ney alimen- Mode-  magnesis
Arsenic 100 o3 Pair Fair None rate None tary tract, rate milk of
- T . nervcus sys-~ water
- Hoder Hode , ‘
- j : ode~ © Mode- eart para- 3
Red squill . 500 10 Fair Pair Hode=  Strong -+ Tare - oot P Slight Vomiting
: to . . ’ . Comvulsion Maode- - Charcoal
Strychaine 6 © 0.6 Fair Yaitr None" Strong . Nome rate . in water

asphyxia

& cedstive



aotiocoagulodts like woffatin,.coomhrin, racumin ‘and
related'compouéds'

Most acute poiaons have ' two drawbacks- firstly, they are sources of
*dauger:to humans , pets, livestock nnd wildlife- secondly, ftts rapidly '
develop an aversion (bait ahynesa) noon after exposure to acute poisons.
Norbormide 18 found to be a apecific toxicnnt to the BEEEEE group, hence;
.safe to people and animlll othar than rats. However, ‘this x rodenticide is
ltill being tested under Philippine conditions.

Warfarin aqo other anti-coagulants do mot have: the two drawbacks
.1nherodt;to'acute poisons.  The danger to man, animals, and ﬁildltfe is much
less than' that of acute poioona. Moreover, thg‘siow action of'warfatin
poisoning pteooﬁts the rats from developing bait shyness, thereby affectiﬂg
a high percentage of mortality, ;hgtaineo baiting with warfarin has beon

. LN 4
found to be effective for periods up to two years,

. Controllfng field rats with warfarin rat balt, -In Taiwan,

a successful nation-wide rat control campaign was effectod‘yith WAL«
farini(aorog, 1959).. Similar local successes have been achieved in

the Philippines.

The warfarin bait mixture. Mix one part (by weight) commer-

cial warfarin concentrate (1% warfarin) to 40 parts vice middling
(binlid) or ground corn, 'In mixing, firat add the warfnrin to two
patts grain and mix: thoroughly, then add’ four parts graih'and mix

thoroughly again, etc;.'lu !his'oay a thorough mixture is assured,

. Baiting stations au orchaiting, Place bamboo baiting tubes
; T . . — . ’

(Fig. 48) along eide o pals. dikes at about 10-m intervals, In
| 247 ' |
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OPEN BOTH ENDS

*UPLAND TYPE~

BAMBOO SPOON

(POR HANDLING
BAIT MIXTURE)

* LOWLAND TYPE™

Fig. 50. Types of bamboo baiting tubes. (Note bamboo spoon
‘ for handling bait mixture). ‘

upland areas, locate the bamth ;ubea along runways and wear burrows,
Bamboo tubes protect the bait from the elements, do not scare off
rate, are readily available and 1nexpensive (Fig. 50).

For the first few nights, place 50 tu 200 g fresh, untreated
rice or corn bait in the halting tubes., The nightly grain consumption
will gradually increase end then level off. Thia grebaiting technique
serves to familiarize all the rats in-an Lnfested field to the bait,
and to provide an estimate of the rat pOpulation. It has been found
that a field rat consumes on the average about 10.3 of grain bait per
night, Hence,'prebaicing could provide an estimate of the‘rat popula;

tion,
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Potaen bniting: After 3 e 5 4nyd of prebaiting, replnce the

-untrentod cereal with ‘the waxfarir be le mixture using the same ceroal
buo as the ptebait cereel.

Place in caeh baiting tube  mn amoust ‘of poilon bait double
that of the maximun prebait nightly connu-pt:ion Hence, 1..‘. the prebait
conlumption peaked at 50 g ‘per ns.;ht, place 100 g of warfatin in’ each
.baigdng station;,

Check the baiting tubu cvery other day for freahnen of bai.t
and repleniah the bait vhcn uttlo is loft in thc bamboo tube. 'rhe
t;:iltzution of all the bait in a bamboo tube wesns that an inluffit:ien:
..amou:}t of balt was placed.

: uaim:lin the baiting stations for at least 7 to. 10 daya or until
the bait take is nu mdtcating that all the rats sre already dead

| Comidering t.hat rat migranta from" ne:lghboting farm wj.ll
eventullly move in and ra-infeec the area 1t lo a good control practice

-to leave a few b&it acacions operationel at all t:l.mes to control re-

ingeatqtion.

The use of u'odhm fluoro~acetate '(Compound 1080) . Compound

1080 a very pot:em: pouon, is hnzardous to the famer and his fami.ly,
,hi.s li.vestock and my valunbh wildlif.e -paciee. The appall!.ng
decimtion of b!.rd and n-nl lp-ein in arean whexe cOmpound 1080 hu
: bean i.ntmi.vely used 1n rat conttol not’ to-mention the many fltaliten
auffered by famm folkl and - lfvestock lhould wake the farmet wary of
the mjudi.cious uu of Conpomd 1080  Only under calamity eonditiom »
umﬁuu thouundl of hecteru of matnrtug crops are endangered by
hnvy rat infestation, ~n§gy dne-ngssﬂive #~plfcation of Compound 1080 be
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,”considered justifieble. Only BPI is authorized to handle Compound 1080
5‘It operates poison bait factories which prepare cereal baita impregnated
,with Compound 1080. Farmers may exehange an. equal amount of unhulled

‘rice or eorn grain for treated bait at’ the poison bait factoriee.

3,. The uae of caleium qyanide. ﬁhere active rat'burrows'ere'found”ln

‘the rice field calcium cyanide (Cyanogas or Cyanolime) nay- be applied A rat
duster is employed to pump - the poison into the rat burrow. All gassed . burrow '

: openings‘ere coyered with>soii.

Evaluating Baiting Success

' Cheeklﬁorvrat signs such as active burrows and runweYs,‘freeh droppings
and gnawings, and new crop demage. éompare these poet~operation findings'with-,
'those obtained before beiting. The differences would indicate tﬁe degree of

success of the Baiting operation,

Requisites of an Effective Poigoning Program
1. Contiguity | '

-A rat cempaign must systematically cover a large area to control
effectively the infesta:ion and prevent immediate're-infestetion. This meana
_that a whole barrio or, preferably, a whole town should undertake a rat .campaign
in all the farms within the barrio or town. A few non-cooperative farmers will
create "rat-reservoirs"vof their untreated farms which wili serve to re-infelt:a
the whoie area,

-2, ‘Intensity
'Suﬁficient'labor‘qnd meterielgmuet be:empioyed'to.copeewitn :ﬁé

. - . . N . -v‘i. ’ .
‘-infestation on an area-wlde basis, This requires planning, stock-piling of"
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poison bait, and an efficient task torce, .

3. Timing

A rat campaign during ‘the’ height of the infestation which usually

-y

coincidea with harveat time will ki1l many rata but will® prove futile in the
protection,of the harveat.-'The beat time to conduct 8 ayatematic‘rat campaign
is tcuarda the end'.of the “dry. aeaaon when vegetation (food'and harborage) is -.

‘louﬁand ‘the rat population ia loweat .Poigon baits at this tiwe- encounter
little competition from other food sources and are moat effective. The rats’
fkilled alao constitute a big percentage of the low prevailing population, hence,
a long period of reapite will be énjoyed by the' farming community before the rat

population‘could build up to a destructive level again.

4, 'Continuity

. An off-and-on campaign means an’ off-and-on interest for crop protection.
A sustained year-round campaign to hold down rat infestation impliea thoughtful
-planning for the future and continuing concern for rat control, . Campaign
posters, periodic remindera to practice clean culture, auatained warfarin .
o:iting of untilled areas or ootential rat'reaervoirag and aimilar:activitiea

could nelp'keep a farming community;relatively rat-free,

5.'.0rganization:‘
As. rat control ia a comuunity movement and not an individual'a effort

a amooth and functional organization ahould be created and maintained 'It

A A

cquld be the barrio council or & special rat control’ organization, but the

.'.

main thiug ia to keep the orgnn.zatiun active and efficient in the sustained

effort againat rat infeatation.



why Rat Infestatton Peraists

Despite the continuous efforts to control the pests rat infeatation
persisﬁp'fprfthe following reasons: .
\ i. ‘There are vaat uncultivaced graasladds in the'Philippineu vhict™:

"serve as harborage for rats and where they multiply unmoleated.

2. Protein food, auch as insects, snails, etc.,’ abundant in rivers -
and lakes; haatens rat multiplication. |

3. Deforeltation caused by "kaingineroa" and continuoua logging
cause decrease in population of rat predatora (naturxal enem;ea).

4. Climatic conditions in the Philippines favor rapid multiplication

of rats,
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