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RAT REDUCTION WITH INDIGENOUS METHODS 

P. J. DEORAS, Emeritus Eminent Scientist, Haffkine Institute, Bombay-12, India 

INTRODUCTION 

Mujumdar (1968) has recorded that there are 566,000 v i l l a g e s  in I n d i a  as compared to 
2699 towns, and that there is 322,460,000 acres of c u l t i v a b l e  land and probably 500 m i l l i o n  
domestic rats in India. 

The food production target in 1968 in I n d i a  was to be 110 m i l l i o n  tons.  National rodent 
committee 1967 mentioned of a loss of one m i l l i o n  ton of food g r a i n s  by rats alone. Deoras 
(1968) has mentioned that 3 common rats in Bombay were consuming 26 gm. of food gra ins per 
day, that is, about one ounce, w h i l e  the quantum of cereal rations a v a i l a b l e  per man in some 
parts of I n d i a  is 6 oz. per day.  If rat reduction was done, t h i s  16% d e n i a l  of human food 
could be saved, and 7.7% import of food grains improved (Deoras 1968). 

It was further observed that the small rat Laggada booduga climbed up a paddy p l a n t  and 
ate every g ra i n , w h i l e  the f i e l d  rat B. bengalensis took a few grains, may cut a p l an t  and 
remove it to burrows.  The presence of the bigger rat drove the s m a l l e r  ones away.  The 
s m a l l e r  rats d i d  more damage than bigger ones, and if i n d i s c r i m i n a t e  b a i t i n g  was done, the 
bigger ones that d i d  less damage were wiped out, l e a v i n g  the s m a l l e r  ones to do more damage. 
The knowledge of the frequency of rat population and the h a b i t s  seemed necessary to do a 
large-scale rat eradication programme. 

Rat eradication programme’s if not continued every year b r i n g  about an increase of 
about 40% in the rat population.  Considering the meagre staff employed by the Agriculture 
Department in various States, it was very necessary that t h i s  c o n t i n u i t y  has got to be 
maintained by someone else apart from government employees, and these would be the 
A g r i c u l t u r i s t s  themselves.  The farmer has apart from Agriculture operations, to look to 
other pests also, as such, unless s p e c i a l l y  interested or d i s t u r b e d ,  he normally does not 
devote sufficient time and money, from h i s  small per capita income. 

Rat control measures are well-known.  The improper use of z i n c  phosphide and other 
poisons have k i l l e d  poultry and even domestic animals.  Rats d i e d  in the open (or crevices) 
of poison b a i t s ,  leave a foul smell also.  The farmer therefore needs to be assured of 
safety and less of a nuisance and be convinced that if efforts are properly applied he stands 
to g a i n  thereby. 

Government of Maharashtra was interested in rodent control and had sanctioned Rs. 
3,21,000 to purchase rat poisons v i d e  CPS 3O66A of 2.3.1967.  A meeting was h e l d  in the 
chambers of the Deputy Secretary, Agriculture Department, Government of Maharashtra, where 
Dr. V.G. Joshi, Additional Director, Agriculture, Dr. P.J. Deoras, A s s i s t a n t  Director, 
Haffkine I n st i t ut e,  and Mr. T a l g i r i ,  Director, Plant Protection were present.  It was decided 
in t h i s  meeting to make the best use of t h i s  amount to go in for p i l o t  scheme to get the 
maximum results from the amounts sanctioned and c u l t i v a t e  motivation of the farmers, The 
p i l o t  scheme was to be done i n i t i a l l y  in 4 v i l l a g e s  of Panvel Block and Dr. P.J. Deoras was 
to i n i t i a t e ,  formulate and execute the scheme.  Later on the e n t i r e  Block was to be taken and 
then the District. 

W i t h  a view to start t h i s  motivation in the farmers, studies were i n i t i a t e d  in 1967 in 
four v i l l a g e s  of Panvel Block, 45 m i l e s  from Bombay.  Here the frequency of different rats 
was f i r s t  studied.  The damage aspect of rat to grain, houses, clothing, material and health 
was brought to the notice of v i l l a g e r s  and b a i t i n g  i n s i d e  the houses was avoided. The 
eradication was started w i t h  the denial of rats access to houses, use of rat repellent l i k e  
50% BHC and 1% Malathion around houses, educating the p u b l i c  of rat damage and the actual 
control work for 4 monsoon months only. 

The last point was taken into account, because it was observed that since the r a i n f a l l  
was up to 3136 mm in 4 months the f i e l d s  were flooded and the rats migrated towards h i g h e r  
ground or residential areas where there would be a concentration of a l l  rats.  The rats were 
removed by trapping from houses, poison b a i t s  were a p p l i e d  in b a i t  boxes outside, and the 
rat burrows fumigated w i t h  sulphur d i ox id e .  The trapped bigger rats were skinned and 
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the hide sold to tanneries for 30 paisa which became an incentive to farmers. This gave 
encouragement and a number of local volunteers came forward to complete the project.  The 
work was stopped as the rains ceased and the crop was ripe in the field. 

The p i l o t  scheme undertaken at Kalundre, Koike, Kon and Palaspe (population 6310, houses 
2932) for 4 months was responsible for collecting 2063 rats of which only 95 were by baiting.  
It showed that the predominant rat there was R. rattus (2055) and the female rats were in an 
overwhelming majority.  The damage to clothing was Rs. 621/- apart from food grains and cattle 
fodder.  The amount of b a i t  used in traps was 67 kg of which rats consumed 15.56 kg.  In the 
case of baits, it was 60.145 kg and used was 12.20 kg.  The use of BHC 50% suspension @ 1.% and 
Malathion at one percent prevented re-entry of rats for s i x days. 

The entire Panvel Block was therefore taken for eradication in 1968 on the same basis as 
the Pilot Scheme in four villages.  Later on, next year it was to be taken into adjacent 
blocks.  The work was to be started just before monsoon and stopped as the rains ceased and the 
paddy crop by that time was ripe for harvesting.  No amount of b a i t i n g  would succeed when the 
crop is f u l l  of fresh grains. 

The work given here records the result of eradication up to 134 villages, by which 
time the monsoon had ceased. 

MATERIAL AND METHODS 

Panvel, Headquarters of Panvel Block lies 45 m i l e s  from Bombay.  The Block has mountainous 
terrain in the East and South, sea and creeks in the West, and c u l t i v a b l e  area separated by 
mountain ranges from Bombay in the North.  The maximum temperature in the area is 30.7°C and 
the minimum 22.8°C.  There are 104 days of rains in the year and the total downpour in that 
period comes to 3136 mm.  The Block belongs to Kolaba District in Maharashtra State and 
comprises of 198 v i l l a g e s  of which 177 have habitable houses numberi ng 16,785.  The 
population as per 1960 census was 115,378 of which 97,248 was in smaller villages.  Nearly 
64.57% of the population are cultivators.  Total area of the Block is 215.3 sq. miles, 
consisting of 143,400 acres; of this, 59100 acres is under crops.  Paddy cultivation in 40,100 
acres only, brings out rice at the rate of 1701 pounds per acre to the tune of 3,41,05050 kg., 
b r i n g i n g  to the farmers about Rs. 30,000,000 in rice produce alone.  Vegetables, flowers, and 
fruits, as well as poultry, bring in additional income. 

Five centres were selected for operation to various v i l l a g e s  in groups.  These were Morbe 
(creek f i l l e d  area), Taloje, Dapoli, Palaspe and Gulsunde.  Three Laboratory Assistants, four 
Laboratory Attendants, one Sanitary Inspector and three p a i d  labour workers were working 
equally at the centres.  The work was regulated by one Senior Scientific Officer, two Junior 
Scientific Officers of the Entomology Department of Haffkine Institute, Assistant Block 
Development Officer and Gram Sevaks of the area.  The entire supervision, guidance, planning, 
execution and recording was done by the Assistant Director, Department of Entomology, Haffkine 
Institute. 

Total number of rat traps (designed by Dr. Deoras) used were 652 and the b a i t  boxes were 
600.  These were supplied by Haffkine Institute, Directorate of P u b li c  Health and the Z i l l a  
Parishad.  Wheat flour used for bait was 3 quintal, and wheat grains for poison baits were one 
quintal.  Other material used was zinc phosphide 20, Malathion 5, Benzene hexachloride 50 kg, 
A l l u m i n i u m  phosphide tablets 5000, and sulphur powder, 5 pounds. 

Mode of Operation

a) I n i t i a l  survey was done to see the damage done to wooden doors, windows, clothing, 
food grains and fodder.  Rat pellets were collected to see i n i t i a l  infestation and they were 
repeated after repairing the doors, windows or spraying BHC 50% suspension at 10% of 
M a l a t h i o n  1% around bamboo huts.  This was to see and show to farmers the reduction in the 
infestation (reduction or status quo of pellet numbers).  This was done at the end of June 
before the monsoon started. 

b) Taking the above centres as headquarters, trapping was done in v i l l a g e s  for four 
days and the party shifted to next v i l l a g e  for trapping in houses.  The records were sent 
to Bombay.  The collected rats were deflead, sexed and were either skinned, (this was sold 
to Madras Tanneries) if it was a b i g  rat, or the meat taken out to feed dogs and cats.  In 
In case of small rats they were used to make compost after k i l l i n g  them by drowning.  The 
b ai t  in the trap was wheat flour w i t h  a dash of sweet o i l .  
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The above map of Panvel designates the centres by numbered t r i a n g l e s  w i t h  the 
v i l l a g e s  i n d i c a t e d  by round marks. 

c) Once trapping was done, the next team started l a y i n g  b a i t  boxes outside the 
houses. One day of prebaiting was done with whole wheat, charcoal and a dash of o i l .   Zinc 
phosphide at 1% was mixed in whole wheat g r a i n s  after a dash of o i l  has been a p p l i e d  to 
them.  Two grammes of t h i s  b a i t  on a piece of paper was put in each b a i t  box.  These were 
l a i d  at n i g h t  and removed before dawn, along w i t h  any dead rats seen in the l o c a l i t y .   
T h i s  operation was done for two days in each house and the party s h i f t e d  to next v i l l a g e  
after recording the results. 

d) The t h i r d  team moved in to count the rat burrow openings, blow in BHC 5% in them,  
put in broken g l a s s  b r i c k s  and close the same after blowing in b u r n i n g  s u l p h u r  fumes. At 
some places A l l u m i n i u m  phosphide tablets or HCN gas was used. 

e) The l a s t  operation consisted of u s i n g  z i n c  phosphide in s m a l l  paper cups that had 
been dipped in melted paraffin to stand the moisture of rains.  These pieces were stuck 
to f i e l d  border edges and a spray of 1% Malathion a p p l i e d  to inner borders of standing 
paddy crop.  By t h i s  t i m e  the paddy had borne the g r a i n s  and was getting ready to be 
harvested. 

f) To see the effect of operations, two v i l l a g e s  Jasai and R i s  were kept as control as 
compared to two v i l l a g e s  of Dapoli and Pargaon from the experimental area.  The control 
v i l l a g e s  were away from Panvel Block. 

Observations

Table No. 1 gives the s t a t i s t i c s  of the number of v i l l a g e s  a v a i l a b l e  in I n d i a ,  c u l t i -
vable land and the number of probable rat numbers a v a i l a b l e .   T h i s  is to show the 
immensity of the problem. 

Table No. 2 i n d i c a t e s  the d e t a i l s  at a glance for the Panvel Block.  S i n c e  four 
v i l l a g e s  were done in 1967, the r e m a i n i n g  e n t i r e  lot was taken in 1968 to be followed by 
ever increasing c i r c l e  to take up the e n t i r e  D i s t r i c t .  
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Table 1.  Indian conditions for rat control.

 

Table No. 3 shows at a glance the various damages seen in the houses and the number of 
burrows in and around. 

 

Table 2.  Particulars of area for rat control.

Table 3. Damage to various articles and burrow. 

 
From t h i s  table, it w i l l  be seen that the loss of c l o t h i n g  is h i g h - l i g h t e d .   The 

v i l l a g e r s  do not normally have a number of sets of c l o t h i n g  and whatever s i n g l e  set 
they have is a grave loss to them when damaged by the rat.  T h i s  apparent loss and i t s  
protection by rat removal impress the v i l l a g e r .   Morbe area was surrounded by water, 
s i n c e  it is a creek area.  The houses here are predominantly of bamboo matting and 
thatch.  Hence no records of door and window damage were seen.  Due to b e i n g  submerged in 
water, b a i t i n g  outs i d e  the houses could not be done here by the time the r a i n s  subsided 
and the time l i m i t  of f i n i s h  the work was over.  Once the crop in the f i e l d  is r i p e  
and g r a i n s  have set i n ,  no 
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amount of b a i t i n g  or trapping w i l l  c o l l e c t  rats, and therefore a l l  the operations in these 
experiments have been directed to reduce the number to the maximum before the m i g r a t i o n  to 
the f i e l d  starts.  B a i t i n g  in the f i e l d  when the crop is f u l l  of grains is a failure, 
because the rat would prefer the fresh crop to the stale b a i t ,  that is why the operations 
were designed to terminate w i t h  the onset of the harvesting season.  S i x  of the total 
number of houses at 9866 o n l y  2933 were of b r i c k  and mortar, the remaining 6913 were just 
bamboo matting and thatch which d e f i n i t e l y  required a rat repellent to prevent rats from 
coming in at least for some time. 

Table No. 4 shows the total number of rats trapped in 134 v i l l a g e s  t i l l  the monsoon was 
over.  From t h i s  table, it should be noted that there are more female rats trapped than 
males at a l l  places.  T h i s  means a loss in further breeding p o t e n t i a l .   Maximum rats trapped 
are at Taloje i.e. 7518 rats in 36 v i l l a g e s  or 208 rats per v i l l a g e .   It a l s o  shows that 
every 6th trap collected a rat.  The rats were predominantly Rattus rattus.  This was in 
confirmation of previous p i l o t  scheme studies.  T h i s  and b a i t i n g  experiments have shown 
that, whether in the houses or o u t s i d e  and near f i e l d s  t h i s  is the rat that predominates. It 
normally should be found in houses, but s i n c e  it is collected in the f i e l d s  also, there is 
an i n d i c a t i o n  that it migrates to f i e l d s  and comes back to its o r i g i n a l  h a b i t a t  e s p e c i a l l y  
in the r a i n s ,  when the f i e l d s  are f u l l  of water.  Thus attempts are made to reduce the 
number of t h i s  rat at i t s  maximum concentration and at a very vulnerable t i m e  i.e. in 
monsoons, t h i s  would in the long run reduce the damage in the coming months also. T h i s  
t a b l e  also shows that B. bengalensis, Golunda ellioti and other f i e l d  rats have a l s o  been 
trapped i n t o  houses i n d i c a t i n g  a migration towards the r e s i d e n t i a l  areas probably d u r i n g  
the monsoon months. 

Table 4.  Rat trapping for seven days in various v i l l a g e s  of the centre. 

 
Rattus rattus - 12894;  B. bengalensis - 168; B. g i g e n t i a  - 89; L. booduga - 5;  G. ellioti 2; M. 
musculus - 1; Suncus coeruleus - 794; Unidentified – 233. 

Total number of rats collected by trapping was 14191 in 9846 houses, and t h i s  is 
approximately two rats per house.  Taloje is a b i g g i s h  v i l l a g e  w i t h  a s p r a w l i n g  market of 
f i s h  and g r a i n  and the place showed maximum damage as well as c o l l e c t i o n .  

Table 5 shows the b a i t i n g  record, g i v i n g  figures of dead rats in v i l l a g e s  up to the 
time rains ceased.  Morbe remained inaccessible due to creek waters and t h i s  moisture 
prevented b a i t i n g  t i l l  the l a s t  date.  A total of 2203 rats have been collected dead.  At 
a l l  the centres the female rat was collected more in numbers.  T h i s  was outside the houses. 
T h i s  means that d u r i n g  t h i s  period, t h i s  breeding potential was reduced.  Secondly, the 
predominant rat species in the dead were Rattus rattus, the house rat.  B. gigentia the bigger 
f i e l d  rat which does so much damage has been k i l l e d  more in numbers than by t r a p p i n g .  Total 
numbers of bait stations kept were 20332 and the b a i t  consumed was 5752.  That means nearly 
every fourth b a i t  was taken.  The number of rats collected dead is just about less than 
h a l f  i.e. 2203 of the b a i t  consumed.  Taloje centre collected more dead rats than any other 
ones.  Total wheat used for b a i t  making was 213170 gm. out of which 57875 gm. was 
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Table 5. Rat baiting by zinc phosphide @ 1% for two days. 
 

R. rattus - 1708; B. bengalensis - 165; B. gigentia - 248; L. booduga - 1 ; S. coeruleus - 81 

consumed.  This means that nearly one fourth of the wheat g r a i n s  as b a i t  were taken up by the 
rats.  Total area outside the houses was 32010 acres and in t h i s  2203 rats were k i l l e d .  Total 
area of houses was 63066 and in t h i s  14191 rats were trapped.  T h i s  means in b a i t i n g ,  1/14 
parts and in trapping l/4th part is the ratio of the k i l l .  

Table No. 7 shows that the total area under c u l t i v a t i o n  was 10270 and the total area 
covered was 2487, i.e., one f i f t h  of t h i s  was covered for burrows.  Total burrows treated were 
13539.  It may be c l a r i f i e d  that only one opening was treated.  This was the fresh one; the 
remaining were closed.  The actual holes would then be on an average f i v e  times the number of 
treated holes.  T h i s  was w i t h  10% BHC dust or sulphur or cynogas or tablets of A l l u m i n i u m  
phosphide, after glass pieces have been put in and the openings closed.  Cynogas and s u l p h u r  
fumes were used in 2 and 3 v i l l a g e s .   Z i n c  phosphide capsules coated w i t h  wax were put on 
f i e l d  borders for stray rats to be k i l l e d  and M a l a t h i o n  at 1% was sprayed at the junction of 
f i e l d  border and standing crop to prevent the rats from entering the f i e l d s .  A l l u m i n i u m  
phosphide tablets were used at two centres and s u l p h u r  at one centre. 

Table 6 gives an account of i n i t i a l  rat density in the control as w e l l  as v i l l a g e s  in the 
centres under experimentation.  It w i l l  be seen from t h i s  t a b l e  that in the case of Dapoli and 
Pargaon the rat d e n s i t y  has decreased after four months of experimentation w h i l e  in the case 
of control it has increased or remained stationary. 

Table 6.  Rat reduction evaluated. 
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Table 7.  Post baiting operations in burrows and field borders.

DISCUSSION 

Rats do a lot of damage.  W.H.O. World Health Magazine, of A p r i l  1967 at page 3, puts 
the loss of stored cereals at 33 m i l l i o n  tons a year and 20% of the loss to planted crops 
due to rats a l l  over the world.  The same journal at page 16 mentions that "The saving in 
g r a i n  r e s u l t i n g  from a n t i - r a t  measures alone was reckoned to be s u f f i c i e n t  to provide food 
for 900,000 people." T h i s  was an observation of the c o n d i t i o n  of rat problems in the town 
of Bombay alone. 

I n d i a  was i m p o r t i n g  nearly 9.4 m i l l i o n  tons of g r a i n  from the U.S.A. in 1966 and 3 rats 
were damaging nearly one ounce per day.  Rat control was therefore imperative.  The funds 
a v a i l a b l e  for such a purpose were l i m i t e d  and whatever was a v a i l a b l e  had to be used to get 
the best results. 

Rat control measures are well-known.  They consist of rat prevention and rat destruc-
tion.  Rat prevention is a very w i d e  term and it i n c l u d e s  motivation also. 

There was no p o i n t  in d o i n g  rat eradication here and there.  It had to be started from 
a focal p o i n t  and the area enlarged to cover the state. 

At the outset, l e t  us c a l l  t h i s  programme as rat-reduction and not control.  Rat-
reduction is necessary for A g r i c u l t u r e  as w e l l  as P u b l i c  H e a l t h  problems.  N o r m a l l y ,  these 
two aspects are kept separately.  It is s a i d  that a rat in a house is a p u b l i c  h e a l t h  
problem and that in the f i e l d  an a g r i c u l t u r e  problem.  From the work done at Panvel, it is 
noticed that the house rat migrated both ways, and both the aspects have to be taken 
together, Rat-reduction could be done a l l  the year round but when the crop is in g r a i n -
stage the rats w i l l  not come to b a i t s .   It is therefore d e s i r a b l e  to do t h i s  before the 
crop r i p e n s .   In the paddy growing area, the f i e l d s  are f u l l  of water d u r i n g  monsoons and 
the rats have to migrate.  T h i s  m i g r a t i o n  creates a concentration near r e s i d e n t i a l  areas, 
where they get s h e l t e r  and food.  It is therefore d e s i r a b l e  to attack a concentration and 
do the maximum reduction.  The r a i n y  season in I n d i a  is correlated w i t h  the rat breeding 
season.  Rat-reduction operations at t h i s  t i m e  reduce the further breeding p o t e n t i a l .   S i x  
of the total rats reduced i.e. 16394, there are 9199 females.  If these females had bred, 
and on an average 5 young ones were born, the place would have had 45995 rats by the t i m e  
the crop was r i p e  and damage started.  Trapping was found d e s i r a b l e  as the farmers saw w i t h  
t h e i r  own eyes the large number of rats collected and transported.  Secondly, it made them 
a v a i l a b l e  for s k i n n i n g  and the s k i n  s o l d  for t a n n i n g  at 30 p a i s a  per skin.  Trapped rat 
meat was g i v e n  to pet dogs and cats and t h i s  saved some food for human consumption.  In 
b a i t i n g ,  the dead rats d i e  in crevices and the foul s m e l l  was unbearable to the farmers. 
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Skin of Bandicota gigentia.  It has been tanned to be used as k id  leather. 
The t ai l grains are good for wrist watch straps.  Length 12 inches. 
Locality of collection Panvel, near Bombay in Maharashtra, India. This 
development was made to give farmers a motivation, so that he gets some 
money if rats are k i l l e d  and the skin fetches some remuneration. 

Zinc phosphide in three cases during these experiments k i l l e d  3 poultry animals when one 
bait box was toppled.  The rat died of this poison were once eaten by a cat and it died. The 
skin of a rat died of poison does not come out intact, nor is the meat f i t  for animal 
consumption.  Lastly, it was noticed at one place that one trap collected a maximum of 16 
rats at one time.  This w i l l  never be possible by a single bait.  Being safe the farmers 
preferred traps to a poisonous bait. 

Zinc phosphide was used only in bait boxes to prevent its intake by domestic animals. 
It also gave a psychological effect.  Bait box and b a i t  station for safety was desirable. 
Insecticide dusted bait boxes reduced fleas that would move after rat death. 

The f i l l i n g  of burrow holes with glass pieces was done as this was possible for any 
farmer. He cannot always have access to A l l u m i n i u m  phosphide or H.C.N. A cheap sulphur 
gas generator was designed and this the farmers could r i g  out themselves. 

Once the operations were coming to a close, and as the crop was getting grains, some 
stray rats tried to migrate back to fields. The paraffin coated zinc phosphide capsules 
d i d  k i l l  a few of them.  The spraying of 1% Malathion in the f ie ld  borders touching the 
plants had the effect of repelling the rats for 7 days.  They went towards the field, but 
returned to eat the zinc phosphide capsules. 

The work was stopped w it h the termination of monsoon even though only 134 villages 
were covered by trapping and 101 by b a i t i n g  and only 17 by burrow closing.  This deadline 
gave an idea as to how much could be done and the results obtained.  However, the villagers 
requested to complete some more v i l l ag es  and Table No. 8 shows the total reduced up to 
December, 1968. 

Dr. Shrivastava (1958) has used chemicals and chemosterilants in the m i l l e t  fields of 
Kalyanpur Block at Kanpur.  Dr. Pingale (1953) had used good storage f a c i l i t i e s  and again 
chemicals.  But both these schemes were done w i t h  the help of government staff, and there 
was no motivation of the farmers.  Secondly, these chemicals cannot be applied without 
expert guidance.  In the case of traps the i l l i t e r a t e  farmer can set it himself.  Lastly, 
the present method is to be done for only four months in a year. 
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Table 8.  Details regarding population, houses and rats destroyed in different centres in 
Panvel Block up to December, 1968. 

 

The cost of the operation could be estimated from the following available expenses. 

CONCLUSION 

I.  1. Traps purchased by Z i l l a  Parishad 
300 in number @ Rs. 12/- per trap. 3,600 
Remaining were on loan. 

2. Cost of bait boxes @ Rs. 1/- per 
box (600 in number) 600 

I I .  1. Wheat for baits 500 kg. 250 
2. O i l  as attractant 20 pints. 75 
3. Zinc phosphide 20 1b. @ 

Rs. 7/- per lb.                                                    1 4 0 
4. Benzene hexachloride 101 dust 

50 kg. @ Rs. 5/- per kg. 250 
5. Malathion 5 lbs. donated by Pest 

Control Pvt. Ltd. 
6. Alluminium phosphide tablets 

5000 donated by Excel Industries 
7. Sulphur powder 1 kg donated by 

Haffkine Institute, Bombay 
8. HCN powder donated by Directorate 

of Public Health 
9. Old newspapers and broken glass 

in bags. 20 
10. Petrol charges for conveyance 1,000

5,915 

I I I .  1. Daily wages labour for the period. 6.664 
 2. Salaries of staff from Haffkine Institute, 

Directorate of Publ ic Health, Directorate 
of Agriculture and Z i l l a  Parishad is borne 
along with the traveling allowance and d a i l y  
allowance by the respective Units. —

Grand Total     12,600 

Since the rat trap is a permanent investment 
for at least 5 years, it should not be taken 
into account here.  The cost then would be: 9,000 
(Negative side) 
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P ositive side 

a) Total rats k i l l e d 20,260 
b) Damage to crops and material 

is to be taken into account 
that is 
saved. 

c) Total skins collected and sold 
were 50, and the meat given 
to dogs and cats was 20 kg. 

SUMMARY 

Rat reduction measures were done in 171 v i l l a g e s  of Panvel Block in Kolaba 
D i s t r i c t  of Maharashtra State.  It started w i t h  rat preventive measures to doors and 
windows and the spraying of BHC and Malathion around bamboo matting huts.  W i t h  the 
onset of rains trapping was done by "Deoras traps" i n s i de  houses and poison b a i t i n g  by 
zinc phosphide on the outside. Rat burrows were closed by broken glass after the pumping 
in of BHC 10% dust, or sulphur fumes, or HCN or A l l u m i n i u m  phosphide tablets.  L as t ly  
as the rains subsided zinc phosphide capsules dipped in melted wax were put on f i e l d  
borders and Malathion 1% sprayed in the f i e l d  near crops. Total rats reduced were 
20260, of which 17325 were by trapping and 2935 by b a i t i n g .   In the collection, R. 
rattus species predominated and female rats were more in numbers than the males in a l l  
species of rats reduced.  The cost of operations minus the salary and allowances of 
permanent staff came to Rs. 9,000/-. 

P u b l i c  Health and A g r i c u l t u r e  aspects were joined together and the rat reduction 
was done only for four months in the year when the monsoon was on, the paddy fields 
were f u l l  of water and the rats migrated to r e s i d en t ia l  areas for shelter.  P u b l i c  
motivation was done by showing the damage and u t i l i z i n g  the rat skin and meat. 
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