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1. The Development of more Effective Rodenticides 

and more Efficient Nethods for their f~pplication 

There is always a need for new and improved rodenticides and 

techniques for ushe; them in the control of field and urban rodents. 

We need more effective rodenticides and more efficient methodology. 

Roden* control operations also need to be safer and rmre selective for 

the target species. No rodent control programme can be improved unless 

it is.~rell supported directly or co-operntively with sound basic and 

applied research. To develop ~,rqs of using existing rodenticides more 

effectively and of applying them more efficiently, it is essential that 

every national and local government have one or Tilore individuals devoting 

full time to testing new naterials and methods, and serving a6 a 

consultant or assistant to the control operators. 

Even though research aimed at finding nore effective and safer 

rodenticides 2nd more efficient ways of applying then is grossly under- 

financed in 3U countries and in the United Nations, many studies are 

currently underway throughou.t the world. Since the cost of getting 

a new rodenticide registered in the U.S.B. and other countrieii is often 

in excess of the market value, m a q r  chemical companies are not interested 

in registering existing potential rodenticides, especially if the product 

~rould also be competing with another one of their own cofiipouhds. But, 
in spite of these handicaps, a nurnber of potential rodenticides-are 

currently being investigated in different countries by governilents, 

universities and other organizations. 

Resoarch is also undeniay invusti?,ating potential rodent 

chemosterilants. During the Seilainar we can discuss some of these 

chornosterilants and other rodenticides new under investigation. 

Certainly there is a place for safer, mre selective and rnore effective 

rodenticides. The most promising potential m t e  rodenticide for rat 

control that the writer and collezgues havc done research on in the 

'U.S.B. and South Korea is an experiinental cwiqound cod& RH-787. It is 

sufficiently selective for coi%.ncae~al rodents and safe enough that ready- 

to-uso baits cjn be used'by the goneral public. 

Auchmore research on the rodent species involved is still needed 



regarding the i r  general biology and e c o l w ,  taxonoq~, population 

dynamics, social--structure and-behaviour related t o  smell, t a s t e  and 

vision. L i t t l e  inforriation i s  available on the relatioriship of cost 

of control t o  the benefits derived. The atiomt of rodent danage t o  

goods, foods and a ,y icul tura l  crops, and the public health hazards are 

not well established .-rhere i n  the world, but it i s  nwst obvious tha t  

t h i s  los s  and these problems axe economically significant i n  nost 

situations where high densities of rodent populations persis t .  Danage 

i s  d i f f i cu l t  t o  measure accurately, ,and e:specially hard to  carry out 

on a large scale. Rats and many other species of rodents are nocturnal, 

hence d i f f i cu l t  t o  observe whilc they are doing damage. 

I n  developing countries there i s  often an increased hazard t o  the 

use of acute rodenticidcs due t o  i l l i t e racy ,  hunger and dense crowding 

of people. Where poverty i s  widespread, it is  d i f f i c u l t  t o  get people 

t o  spend the resources and time required to  tend set stations,  even 

though not much krcrnining i s  rcquired t o  use the anticoagulant bai ts .  

2. Rodent Control 1Zesearch' Needs 

The ent ire  3e;nina.r could profitably be devoted t o  a discussion of 

research needs. dorm subject areas have been l i s t e d  tha t  need more 

research. T h i s  l ist  i s  f a r  from ali-inclusive and is  ~ilerely designed 

t o  stiliulate the reader t o  think about these arid other iiiiportant areas 

i n  rodent control where we need more infomation so tha t  we can have 

a good discussion during the Seininar. These are i n  add i t ion to  the 

needs tha t  have already been discussed, and some d s o  represent 

certain aspects of rodent control tha t  often axe not considered. 

A. Ideal rodenticide 

B. Protecting non-target species 

C . Reducing second,uy poisoning hazards 

D. B a i t  and rodenticide shyness - After rodents consme a sub-lethal 

mount (dose) of  an acute rodeiiticide, they usually l e a n  f irst  t o  shy 

from the b a i t  rilaterial instead of the rodenticide. Upon repeated 

exposure thay may then also l e m n  t o  shy from the toxicant. dut, with 

some species and certain rodenticides, the rodents iw also develop a 

toxicant shyness a f t e r  one exposure. The qcal i ty  of the rodenticide used 



i s  very important, for  inspurities i n  the rodenticide may be the basic 

cause of developing shyness. The w3y baitsere f~rmulated and used 

can often be direct ly correlated with the degree of shyness that 

develops 

E. Aversive conditioning and associative memory - One way to  prevent 

rodents from digging up planted seeds is  to  t r ea t  the seeds f i t h  a 

chemicnl tha t  provides a physiologically unpleasant sensation when 

consumcd by a rodent so that  a kind of b a i t  shyness develops. The 

rodent w i l l  often, a t  l eas t  fo r  s time, refuse tha t  type of seed 

whether o r  not i s  has Seen trcated, once they have eaten some tha t  

made them sick. It appears tha t  once rodents have l e e  not t o  e a t  

a poisoned ba i t  they nay reimber th is  experience for  a long period i n  

the i r  lives, but with increased time the degree of aversion diminishes. 

F. Imprinting ba i t  shyness on offspring - When a rodent ba i t  i s  

consistently present, bait-shy adults are able t o  train most of t l ~ e i r  

offspring also t o  be shy of tha t  kind of bait. 1mital;ion of the 

parent's food habits by the offspring niay save the young from consuming 

toxic b a i t s  i f  the parents re jec t  them. 

G. Degree of population reduction necessary - It selclon i s  known just 

how low a particular rodent population nust be reduced before the 

operation can be considered effective, for  in'adequate control m a y  

merely increase the vigor and reproductive success of the survivors. 

Local 'eradication i s  usually the goal with r a t s  and house mice, but 
. . 

with nnny f i e ld  rodents the success or fa i lure  of a control operation, . . 

where the density i s  reduced t o  a tolerable level, i s  often the 

difference of but a few individuals per unit area. 

H. Local eradication - Local eradication does not imply species 

extermination. Xost local  eradication i s  the resul t  of habitat 

modif%cations, not due to  i n t e n t i ~ n ~ a l  control efforts  . 
I. Mixture of ba i t  imterials - Li t t l e  research has been done t o  measure 

the effects of using a mixture of different ba i t  materials, such as 

different kinds of cereals, when using an acute rodenticide t o  control 

either f i e l d  or urban rodents. Such a mixture may greatly reduce the 

chance of individuals s d v i n g  because they have become bait-shy. 

J. O d o ~ ,  tas te  and attractants - ;lore sophisticated research is needed 



i n  this area t o  a s s i s t  rodent control. If rodents become conditioned 

t o  associate an odoG with a palatable b a i t  material, the addition of 

tha t  odour t o  b a i t s  tiould then make it easier  fo r  the animals t o  locate  

subsequent ba i t s  tha t  also contained tha t  odour. Ifken the ba i t s  are t o  

be broadcast, the presence of the odour would greatly reduce the amount 

of b a i t  t ha t  must be appl'ied. 

K. Single ba i t s  made l e t h a l  - If each poison b a i t  kernel or pe l l e t  

contaified a l e t h a l  dose, fewer ba i t s  and l e s s  t o t a l  toxicant m y  be needed. 

Often t h i s  cannot be done because with too inuch pzison on too small a 

bai t ,  rodenticide shyness rfiqr develop. Pelloted ba i t s  raay overcome this 

problem. 

L. Pi-e-baiting - Few studies have been macle t o  evaluate carefully the 

effects  of pre-baiting o r  free-feeding with a non-toxic b a i t  pr ior  t o  a 

poison treatment, so seldom do we how the t rue economics and &writs of 

the pre-baiting approach. 

. Dilution baiting 1 3a i t  acceptance can be increased and the t o t a l  

mount of toxicant used reduced by combining pre-baiting with single 

ba i t s  made lethal .  Bait acceptance may be increased because many 

individuals wi l l  by chance eonsume a safe ba i t  before finding and. 

consming a toxic one. I f  different  Mnds of bai t  and poison are used 

simultaneously i n  dilu.tion baiting, and they are scattered sparsely, 

'there may be l e s s  chance of b a i t  or poison shyness developing. 

N. Slow ]ell versus quick kill - The re la t ive  merits of slow-acting 

acute rodcilticides and slow k i l l  resul t ine from sparsely scattered 

bai ts ,  ~~1Tich are each le tha l ,  are important factors t o  consider when 

fomtulating bai ts  .' 

0. Durable versus degredable ba i t s  - Here the problems of environmental 

containination as.sociated tait1-i Xong-lasting ba i t s  must be compared with 

the f a c t  tha t  If* l e s s  toxicant may be needed i f  the baits are designed 

to  l a s t  for  longer periods and are at t ract ive only t o  the species being 

cnntrollecl. Sifl611 arnounts of a durable %it could be extremely effective 

as a follow-i~p treatment. Fewer trc3tnlsnts m e  needed with durable 

bai ts ,  and they are inore weather-resistant. 'Durable ba i t s  are needed 

fo r  working into the s o i l  and environiients l i k e  sewers. 
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P. B a i t  s ize Nnd texture - d s r n a l l  mount of data i s  available 

regcarding the re la t ive  ne r i t s  of different  b a i t  s izes  (whole kernels, 

cracked kernels, meals, pe l l e t s  of various s izes  and texture),  

Factors involved are the'type of rodenticide to  bc used, enviroruwntal 

hazards and how rodents locate 3aits f o r  the f i r s t  t ixe.  

Q. Anlount of b a i t  t o  use - Consiclerable f i e l d  experience i s  needed 

since research has not established good Luidelir~es. Soi~ne rodents are 

greedy and. consume f a r  more thnn is ilecessWJ, while others ea t  but a 

&actton of thki r  n- rnal intake i f  the poison baLt acts  quickly, and 

feeding ceases a f t e r  l i t t l e  more than a l e t h a l  dose has been consumed. 

R. Rodenticide concentration - 'The  precise amunt of various 

rodenticides t o  use i n  formulations %,nth different  kinds of b a i t  cannot 

be evaluated easily, without ~on?~uct ing extensive f i e l d  tes ts .  

Historically, most roderlticides i n i t i a l l y  were used at strengths tha t  

were stronger than really needed. ?,hen a b a i t  f o d a t i c n  provides 

the desired results, few people have or take the time t o  f ie ld- test  

a weaker concentration. 

S. Broadcasting a;ld aexial ' ~ a i t i n g  - Studies nre needed t o  determine, 

with different  species of f i e l d  rodents, whether it is bet te r  t o  

sca t te r  the b a i t  instead of putting it i n  or near burrows. ikch 

evidence indicates tha t  spot treatment by a i rc ra f t  can be cheaper, more 

effective a d  environmentally safer  than i r o ~ n d  application fo r  some 

species of f i e l d  rodents such as ground squirrels. 

T. Chemical repellents - Research fo r  bet ter  repellents is  ;rsatly 

needed, but this approach may ;re too costly ml too re s t r i c t ive  f o r  

vide rodent control use. 

U. Frightening devices - air, sound, l igh t s  and e l ec t r i c  shock - &ch 

more research i s  needed t o  evaluate various frightening devices. We 

have found t h a t  air flow can be a barr ier  t o  rats .  Our research shows 

tha t  ultrasound i s  not very effective. Thore are f a r  data as t o  the 

benefits of using l igh t s  t o  discourage nocturnal rodents. Electr ic  

shock can be effective, i f  there is no possible way for  the rodents t o  

learn t o  go under or over the charged wires. 

V, Predation - It is a l w q r s  advisable t o  encourwe natural enemies, 

but it must be recognized tha t  predators usually do not keep rodent pests  
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at 1or.r enough fiensities, hence the need f o r  a r t i f i c i a l  controls. 

If r a t s  are not being controll-ed with rodanticides, then cats  may 

kcep a r a t  po;>ulation fron increasing more. However, it i s  usually 

cheaper aid. inore e f f ~ c t i v e  t o  poison r a t s  then it i s  t o  buy c a t  food. 

For grec!.ators t o  bc l iv ing  off  a sin:,lu rocl.cilt species, there mst be 

rIlran3,- rndonts present. 

I. Envirom,~ental iaanipula'Gion - Tllc sv.i ta:~il iQr of the habitat ,  t h a t  

is  the de,<;ree of food an?. covcr provided 5y the enviromnental conditions, 

i s  what determines vhether or not rodents w i l l  :,c present <mc1 i n  what 

numbers up t o  the carrying capacity. ?/IUch more ecological r e s e q c h  is  

needed 'setter t o  u.nderstc?.nil the e n v i r o m n t n l  regulatory factors.  

X. Smi tn t ion  - Plore data are neecled t o  show the economic value of 

reclucirlg rodent popv-lations 'by various stznitLuy pract ices  i n  c i t i e s  and 

a;r icul tural  co.r%iluniti~s. 

Y. Rodent proofing or exclusion - The 'best and only permanent w,?y t o  

control rodents i n  houses aric: r~axehouses , when ccono;~liciLly f easible, 

i s  t o  deny them access by building then out. Co-operative studies by 

archi tects  a d  :biologists are  neodetl t o  cletermine the ::lost sui table  

kind ailcl qu'dity of 'a~zilc?.ing materials t o  'sc used i n  d i f fe ren t  countries 

fo r  various types of structures. 



There i s  no point i n  l i s t i n g  an extensive bibliography on rodent 

control  here. An extensive review of pertinent references r e l a t i ng  

t o  rodent control  ap9eared l a s t  year: 

Brookg, J.E. 1973. A reviie~? of cornr.lensal rodents and t h e i r  control. 

C r i t i c a l  Reviews i n  Environmental Control, Vo1.3, issue 4, LOS-453. 
For copies wri te  t o  i k .  Joe E. drooks, iiew York S ta t e  Department of 

Health, Wlreau of Rodent Control, Albany, Hew York 12200, U.S.A. 

Several  excellent volunes of a Bibliography on Rodent Pest  

3iology and Control have also recent ly  been published by FAO/WHO. 

The following rer"erences were c i ted  i n  t h i s  report: 

Bentley, E.M.: Review of currently used anticoagulants, and 

Grata, N.G.: P c r i t i c a l  review of the  currently used acute 

rodenticides. Both i n  Sexinar on Rodents and Rodent Ectoparasites, 

October 24, 1966. I ~ J H o / v c / ~ ~ ,  Geneva, 220 pp., 1966. 

Howard, W.E. and R.E. igiarsh, 1974. R a t  control  imua l .  Pest  

Control fhgazine, Vo1.42, Wo.7, 18  pp. For copies write t o  authors 

a t  the  Division of Wildlife ant1 Fisheries Biology, University of 

California, Davis, Cal i fornia  95616, U .S .A. 

The assistance of kIr. Rex E. Harsh i n  preparing t h i s  Seminar 

outl ine is grea t ly  appreciated. 


