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For approximately ti, seasons 
following the drought
in the Sahelian Region of Africa, rodent populations of
several species have been increasing to 
levels considerably
above those previously known by local authorities and beyond
any previous occurences in the memories of old men in rural
villages. 
The phenomenon is unusual in that several species
of rodents seem 
to be involved. 
This suggests a relationship

to the improvement in habitat quality following the drought,
rather than the cyclic pattern of periodic increase and sharp
decline frequently observed with some rodent localized studies
in Senegal by the mammal ecologists of ORSTOM would suggest a
usual pattern of annual decline of field rodent populations

below the level 
at which serious crop damage could occur, 
as
evidenced by the problems reported with wet season crops in
 
some areas last year.
 

The most immediate problem in Senegal and adjacent
countries is the protection of existing crops during the
remaiping three and one-half months of the dry season. Movement patterns of the several problem species are uncertain

under these conditions, however, 
 localized immigration of
rodents from uncultivated 
or post-harvest 
areas to remaining croplands, garden plots, and rural food stores may be
anticipated as 
the dry season progresses. 
During the wet
season, localized redistribution of populations may occur
along with increased mortality and a decline in visible
rodent activity in field areas may be apparent. Protection
of newly planted seeds and emergent crops will be particular
ly important during this time.
 

Longer range projection3 are difficult, given the
limited information available on previous patterns of crop
 

U.
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damage by rodents in the Sahelian region. Certainly, the
 

present situation should be viewed as extraordinary. Depending
 

cn weather, and a variety of other factors, rodent populations
 

may decine to ordinary levels after this season or may fluctuate
 

at generally high levels for several se-.sons. Extension and
 

stabilization of agriculture, particularly in the small garden
 

plots around villages and on irriqated areas in the Fleuve
 

Region may be expected to provided increasing areas of favor

able rodent habitat and these areas may have continuing
 

problems. It should also be apparent that rural people will
 

be more aware and concerned about rodent damage for many years
 

after the present outbreak. If the government's control
 

program has even moderate success in v-illage areas, the demand 

for rural assistance with rodent damage will surely increase
 

even if actual rodent populations decline.
 

In the tropical areas of Southeast Asia, similar enlarge

ment of planted areas and the development of intensive year

round agriculture, based on irrigation and rapid-growing crop
 

varieties, appear to have transformed the rodent damage problem
 

from one of periodic outbreaks of single species to patterns
 

of chronic loss in which rats routinely destroy an average of
 

5% or more of the annual crop production before it leaves the 

field. It may not be unrealistic to expect similar changes
 

in the relationships of rodents to Sahelian agriculture.
 

Pest Species
 

Rodents are a natural factor in the Sahel environment,
 

preceding, no doubt, man's agricultural activities. Generalized
 

extermination of these problem species over an entire range of
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natural habitats is neither practical, feasible, or desirable.
 
Instead, 
control efforts must be directed specifically toward
 
situations where the rodents are pests. 
The program goals,
 
in any case, should be protection of crops or reduction of
 
damage, not simply killing rodents. Any control methods should
 
be chosen, evaluated, and used with this impartant distinction
 

in mind.
 

In Seneq:tl, three principal groups of rodents appear 
involved in damage situations: 

- Arvicanthis niloticus - commonly observed in field
 
areas because it remains a.cti,,e during daylight hwu-s.
 
It can be recognized by its yellowish brown, grizzled
 
pelage, adult weight ranging about 150 g, and tail
 
shorter than combined length of head and body. 
Farm
ers refer to this species as "black". 

- Taterillus pyaggus - commonly occupies burrows and
 
becomes active only at night unless disturbed. Pelage
 

'color ranges from brown to orange-brown (in younger
 
animals) on back and sides and whitish gray beneath.
 
Tail i.s 
longer than the ccuabined length of head and 
body; weights of adults range about 40-50 g. Villagers 
call this species -and probably other similar appear

ing sm.all rodents- "white". 

- Mastomys Sp. - at least two species of this group
 
apparently occur 
in Seneral; the group is still under
going systematic revision. 
Coat color may be gray to
 
reddish gray and has a soft appearance. Tail length
 
is generally about the same 
as that of head and body.
 

Adult weights may range about 75g.
 

4 



Generally, these species occur 
in a variety of habitats
 
with A. niloticus appearing to be the raost generally distributed.
 
A. niloticus appears to be the most important species involved
 
in crop damage in the Fleuve area, T be awhile yArgus may 

rcore sign:.ficant pest 
 in peanut growing regions, particularly 
after harvest. 
The two spec.es of Mastomys tend to be separated
 
in distribution on wet and drier 
areas. 
 Other species such as
 
Praomys tullbergi, Cricetomys qambianus, and Tatera gambiana
 
are also reported in 
increased numbers in agricultural and
 
garden habitats.
 

Types of Damaqe 

A variety of types of rodent damage were observed during
 
my visit and additional reports of other damage were collected.
 
The following 
list represents damage situations I encountered
 
or heard from reliable observers: 

- Manioc (Cassava) - Severe damage to manioc plantings
 
were observed at two 
areas north of Rufisque and one north of
 
Tivaouane. Rodents dig or burrow at the base of the plant,
 
and gnaw into the root, often severing it completely. Both
 
large and small plots of manioc had a high incidence of
 
damaged plants. 
The tops of recently planted cuttings had
 
been gnawed in one 
area 
 Damage tended to be distributed
 
in patches 
-- low in some sections, high or 
nearly complete
 

in others.
 

- Rice -
Most rice in the areas I visited had been
 
harvested, however the post-harvest fields I examined near
 
the Savigne Forest 
area and near Ross-Bethio still had
 
considerable rodent activity in fields and on dikes. 
 At
 
Ross-3ethio many nests of A. niloticus remained in the fields.
 
Constructi on 
of these 15-25 cm spherical masses of finely
 

shredded vegetation probably accounts for considerable plant
 



destruction in grain fields 	in addition to the material that
is consumed. 
 In 
an irrigated section of seed farm within
the SAED Delta Area j farm manager reported 
a harvest of
48 tons of rice on 250 hectares 
(192 kg/ha) where a yield
of 375 tons 
(1.5 ton/ha) would be expected.

presumably A. niloticus 

The rodents,
 
were observed to 
enter the flooded


fields readily.
 

- Groundnut (peanut), maturing
beL.. iarvested 	 - most groundnut hadin November and I observed 
however, damage to maturing 	

no growing fields; 

In one section visited near 	

crops has been widely observed.
 
the Savigne Forest,
field was 	 a 15 hectarereportedly invaded by A. niloticus and destroyedin October, about 3 weeks before harvest, when a large rice
area 
located directly .1cross the Lampsar River
of the Senegal about 100 m wide at 

(a tributary
 
this point) was harvested.
 

- Groundnut(peanut), harvested 
- Groundnutsleft in the fields 	 are oftento dry for a considerable
harvest. 	 period afterBefore being transported to Dakarthey may 	 for processingbe held for a further length of timedepots. at open storageDuring these periods of unprotected drying and storage,rodent losses continue. One or more o'f
-most likely only T. 	

the rodent species 
q~us Stores groundnuts in its burrows.
Villagers 
may quickly recover significant quantities of stored
groundnuts by opening burrows in such areas.
mental Agricultural Mr. DLrra, Depart-
Officer at Louga surveyed underground 
grounc
nut storage in 4 villages using five 25 M2 plots per village.
He estimated 2000 rodent burrows/hectare 


containing 3' kg of
stored groundnuts 
per hectare. 
This amounted to about 6% of
:he groundnut production of these villages, according to his
!alculations. In 
one area near Louga it was reported, that
if a 600 kg/ha groundnut harvest, rodents had stored 100 kg/handerground, while i- another area in the same district villaaer 
.
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villagers reported loss of most of the groundnut crop after
 

harvest.
 

- Growing Millet and Sorghum - Most millet and sorghum
 

had been harvested in the areas 
I visited; however, at areas
 
a short distance east of Dagana, we observed young millet 
with only minor damage apparent, but some rodent activity. 
Nearby, in 
a sorghum field 3-4 weeks before harvest, rodents
 
(possibly Mastomys and/or young A. niloticus) climbed plants
 
to feed on developing heads, although this type of damage was
 
minor. More serious in this area was damage to stalk bases
 
at ground level, possibly by adult A. niloticus, which caused
 
the entire stalk with its grain-bearing head to fall. 
Incidence
 

of this damage was moderately high. 

- Harvested Millet 
- In the 
area east of Thies I observed
 
field storage uf millet in stocks constructed by layi.ng parallel
 

rows of stalks with the heads placed inwerd, then piling one
 
rcw a top ano~ther. 
 These piles were foci of considerable rodent
 
indent activitv, 
with burrows under the piles and vicinity and
 
connecting runways worn deeply into the soil.
 

- Wheat - Wheat damage was described at several areas 
in the Fleuve, although most had been harvested. In the SAED 
Delta area, it was reported that rodents had caused much pre
harvest damage. It was also rcported that roder' s eat newly 
planted seeds, particularly around field perimeters. Several 
farm managers reported they were not planting wheat this 
season because of the probable losses to rodents. 
Very recently
 
planted wheat at SAED Dagana appeared to have little damage, 
but those familiar with the area anticipated problems with 
rodents moving to these fields when other areas were harvested.
 



-7

- Seedbeds, tomatoes - Many villages in areas near the 
large tomato farms, maintain seedbeds smallon plots and
 
provide seedlings for farmers. At Bokhol village 
near Dagana, 
the few remaining seedbeds were receiving considerable damage,
 
probably by A. niloticus; however, damage was reported reduced
 
on much of this area using a wax-block rodenticide provided
 

by SAED.
 

- Small plot vegetable: Tomatoes, potatoes, beans,
 
cabbage, carrots 
- danage to small vegetable plots was 
seen
 
in most 
areas visited where gardening is practiced. Depending
 
on 
the age of plots, either vegetative growth or the edible
 
fruit itself was damaged. 
 Such garden plots received heavy
 
rodent pressure because they 
are usually surrounded by large
 
uncultivated areas 
from which rodents move to feed. 
A.
 
niloticus probably accounts for much of this type of damage.
 
Garden plots will probably be under increasing pressure from
 
rodents 
as the dry season progresses.
 

- Plantation or truck farm vegetables: tomatoes, 
peppers, melons 
- Much of the planted area observed both in 
the vicinity of Rufisque and in the Fleuve involves vegetables,
 
particularly tomatoes, peppars, melonsand grown on large
 
plots for processing or export. These 
 crops are sometimes 
grown in rotation with groundnuts or wheat. 
These areas
 
represent sizable investments in land clearance, irrigation,
 
fertilizer, and pesticides. 
The losses encountered during
 
the past 1 1/2 - 2 years presumably represent serious reductions 
in yield for these larger operations, although production
 
figures were not generally made available. In crops such as 
tomatoes and peppers where much bare soil is maintained during 
plant growth, heaviest damage apparently occurs around field 



perimeters, although in the Savigne area I observed many cut
tomato stems in the interiors of large fields. In crops such 
as melons, where vegetation covers most of the soil area,
 
damage 
 is said to be more generally dispersed through the 
fields. 
These large operations which are best equipped eco
nomically to deal with pest damage problems have generally
 
undertaken some type of anticoagulant baitinaactivity, some 
with reported success, others with less satisfactory results.
 
Virtually all managers of such operations tha' 
 I met mentioned
 
difficulties in obtaining sufficient supplies of rodenticides
 
for their planned operations. Newly cleared areas, still 
surrounded by large tracts of uncleared forest apparently
 
presented the most difficult situations for controlling
 
damage and managers generally reported 
 their control efforts
 
unsatisfactory.
 

- Sugarcane - increasing areas of sugalcane are being
planted in the Fleuve region, around Richard Toll. 
 Rodent
 
damage was reported, and I saw examples of stalk damage with
 
the typical p:attern of gnawed 
 internodes; however time Jid
 
not permit examination of field areas. 
 It should be noted
 
that an important aspect of rodent damage to sugarcane is
 
that the gnawing 
 of stalks allows the introduction of souring
organisms, typically causing a greater loss of sugar content
 
than the physical damage 
 by rodents. 

- Village houses - visits to fewa houses confirmed 
that these are also occupied by rodents, probably Mastomyssp.
in the area visited, but possibly also Musmusculus or Rattus 
r _. No estimates of food losaes are available, but
 
under somewhat similar conditions in Nepal, Dr. Stephen Frantz,
 
Johns Hopkins University, estimated that rodents consume about
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65 kg/year/dwelling - the approximate food consumption of 

one child.
 

- Irrigation Dikes - I did not obnerve seriously damaged
 

dike systems, although the behaviour of A. niloticus in en
largin9 cracked ground and the burrowing behaviour of I._pvqarqus 
and Mastomys would certainly make this possible, particularly
 
in areas where soils 
are loose and sandy. On one 50 m section
 
of 2 m wide dike in the SAED Delta area, I observed about 30
 
A, niloticus as I walked. Heavy rains during the wet season
 
will presumably aggravate this problem unless affected dikes
 

are repaired.
 

- Drip irrigation syztems a-nd sprinkler hoses Government-
of Senegal reports heavy damage in 
some reforestation areas, and 
notably the loss of 10,000 seedlings on a 25 hectare area at
 
Mbidi. 
 Damage to citrus and guava trees by girdling has also
 
been reported. I observed some girdling of isolated papaya
 
trees near Rufisque and of small neem trees along the highway
 
to Thies. Attempts had been made here to protect trees by en
cercling them with chlorophacinone tracking powder (0.2%).
 
Girdling of unidentified trees bordering harvested groundnut
 
fields near Louga appeared associated with burrows of the ground
 
squirrel Xerus ervthropus; however, I.pygarus burrows were
 
present and many A. niloticus were observed in adjacent fields..
 

heard reports in the Dagana area of A. niloticus climbing 
large Acacia trees, but no instance or damage was observed. 

- Natural and second arcwth veetation - as far as can 
be determined from brief observations and by discussion with 
the ecologists of ORSTOM, rodent populations have also
 
increased to unusual levels in many of the non-agricultural
 
habitats and forest reserves and might be expected exert
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influences there, for ,example, in the reduction of browse
 
and grasses available 
to cattle and wild grazers. I notel
 
in several areas, evidence of extensive rodent feeding on
 
wild leguminous shrubs, grasses, and forbs, particularly
 

the sandbur Cenchrus bifloris. Nonetheless, control ope
rations in such areas are nnt indicated except in peri
meters around agricultural areas.
 

Land Area Irvolved. 

Lacking detailed information about seasonal 
areas
 
planted to various crops, I am unable to personally assess 
the overall distribution of damaged and potentially damage
able areas. About 55% of Senegal's 76.000 square miles are 
classified as agricultural, much apparently in grazing area 
and small gardens. Government of Senegal surveys made in 
December, 1975 of agricultural lands having or expected to
 
have rodent problems estimated that 315.000 hectares 
(about
 
1,51Y of Senegal's land 
 area) fell into this category. About
 
95.000 hectares were estimated to have dry season crops 
suffering damage or 
damaged dikes requiring immediate
 
attention in the next 1-3 months. 
Given the considerable
 
rodent activity I observed in most habitats and the statistic
 
indicating involvement of nearly three-fourths of the popu
lation in agriculture, these projections seem conservative.
 
Of course, prediction of the wet season infestation is
 
difficult from the present perspiective, since what occurs
 
will depend partially on 
changes in the rodent populations 

and partially on the effectiveness of the planned control 
program. I consider it unlikely that sigrificant numbers
 

of Senegal's rodents are moving or will move 
across borders
 
to adjacent countries. 
Rather, other country problems are
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related to the s:ime general changes in rodent populations

that are occurring throughout the Sahelian region.
 
Planned Actions 
 by the Government of Senegal. 

The Government of Senegal. has planned a massive program
of rodent control on 
the areas projected in the survey. 
The
 
basic objectives of this program are: 
- to protect piesently growing crops 
- to permit successful growth of wet season crops 

to preserve expensive dikL installations from damage
 
by burrowing
 

- to clear agricultural areas of rats
 
- to avoid expansion of 
rat popo:ilations in the interior 

areas where most of the groundnut crop is grown. 

The program to accomplish these objectives involves
 
essential.!, four phases:
 

- emergency 
 action to protect growing crops 
- intensive populztion reduction on harborage areas at
 

the close of 
 the dry season
 
- protection 
of wet season crops 
- organization of medium term activities to improve control 

methods and reduce costs in the context of an on-going
 
crop protcction program. 

The scope of present planning is directed principally

toward the first three activities along with provisions for

training for 
government agricultural personnel, distribution
 
of materials, and rural incentives 
(particularly food-for
 
work) to gain local participation.
 

19
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Rodent control methods planned for use in the national 
program may be categorizeui as physical and chemical. The 
physical control program presently planned includes orga
nization of drives or biattues in the crop areas as well as
 
on livestnck AreAsz .in(ni , h i-L l 3
A.din V=e oz uLIem
 
region. 
 Incentives to qain participl-Ition are planned in
 
tha pciylmenu o bounties: I kg 
 of rice for 10 rodent tails,
 
or 1 kg of millet, s:orahum, or 
 corn for 5 tails. Limited
 
use of flame throwers is also 
planned for burrow clearance. 
The physic l control porogram is 'stimatad to require 13,760 
tons of rice ,-r 
 27, 520 tons of millet, valued in the range
 
of 1,238,400.o000 F.CFA (at Da)har retail price/kg) or approxi
mately $5.5 million (US).
 

Chemical methods to be employed revolve principally
 
around the ofuse commercially prepared anticoagulant bait 
(see table 1) in two single applications. Program cost
 
estimates, prepared with the assistance of 
an FAO consultant,
 
are based on two treatments of 95,000 hectares during the 
dry season with 7.5 kg/ho, 
and two treatments of 315.000 
hectares during the wet season with 4 kg/hectare at 
an
 
estimated cost of 300 F.CFA 
($1.35 U.S. ca.) 
per kilo, or
 
a total materials'cost of 1,183,500,000 F.CFA or 
approxi
mately $5.3 million (US). 
 The costs for prepared bait
 
(300 F.CFA) used in these estimates is approximately 75%
 
of the cost of similar baits sold in Dakar retail markets. 

The decision to utilize primarily, prepared bait
 
(factory formulated on grain) is apparently based on 
experience
 
with satisfactory use of these materials on 
some of the large
 
commercial production farms in Senegal and on 
the necessity 
for rapid program implementation. This decision adaz 
;"e 
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considerable cost to the program, since a major proportion
 
of the costs are 
tied up in the grain bait carrier, factory
 
formulation, and transportation.
 

The u.e 
of such material also Presents overwhelming
 
logistics p-cblc.,s compared to distribution of antico 
 %A-ut
 

concentrates and preparation of bait from local grain at
 
point of use. 
 Since no efficacy tests 
or local experience
 

sc,,leon any exist i-r farm-formulated bait and tremendous 
time prcssur, - exist 
for irnadiate program implementation,
 
the logic of using formulat-ons that have proven satisfactory
 
in Se.iegal is undaniable.
 

Technical Cwdmirpents on Rn.ent Control Methods. 

Bounty p ents for rodent tails or 
carcasses: 
 Although

this appro-ich 
is still. used and, indeed, recommended in 
some
 
are;.s of the world, the prevailing opinion among rodent control 
specialists is 
that such an 
approach makes little effective
 
contribution to protection of crops. 
 In fact, this practice
 
often directs tne atter;tion of "bounty hunters" away from
 
croplands toward brush areas where animals 
are more concen
trated -rind 
 easier 
to capture quickly. 
 Even with incentive
 
payments, affected farmers often lose interest in the hard
 
work of capturing rodents, particularly when r~the-
 agricui
tural tasks must also be performed. Some consideration might

be given to devising appropriate mechanisms of focusing rural
 
attention on physical approaches to remove rodent in specific
 
crop fields and adjacent harborage areas, to retard reinvasion, 
and to improve crop storage conditions. 
 This might be-done by

basing food-for-work incentives on 
time spent rather than rats
 
collected.
 

1(
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Anticoagulant baits: The anticeagulants function by 

disruption of blood clott in, mechanisms, causinq animals to 

die from inteL nal blood loss. 'rhe same family ot matet ials 

are used as hum in drugs when reduction of blood clotting 

ability is desired for example, in the treatment of heart 

disease. The, require several days to act, and rodents must 

generally consume seve-al doses. Death times for Rattus 

rattus corisumii,:.3 these materials are more toxic than others, 

and ma';" have one-dose effectivenes- on some species. Chloro

phacinone is :ro:.ably in this cat~gory. Nonetheless, since 

all the mater'ias act slowly, animals generally continue to 

eat for seerai days before developing the initial toxic 

symptoms. 

The single treatments planned for the national program 

may represent inefficient use of these materials. In dense 

populations competition among animals for use of bait points 

may result in major portions of a population not receiving 

regular doses for several days. This effect may be aggravated 

if some rodents in a population are shy of new food sources; 

most of the bait may be consumed by others before these animals 

receive effective doses. 7wo sepa-ate treatments of infested
 

areas would not necessarily solve this problem since rodents
 

may recover from anticoagulant intoxication if bait is una

vailable for one or two days -then the whole physiological
 

proce-s must start again when baiting is resumed. 

Use of bait stations: Protective boxes, cans, huts, or 

baiting tubes may be helpful in protecting bait from children, 

birds, dogs, and domestic stocks, as we,'l as protecting it 

from rain. The latter factor may become critical during the 

wet season because direct exposure to rain may leach the toxic
 

/7
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chemical 
from baits making them ineffective. 
 Similarly,

wet bait m.," 
'apidly become unpalatable to rodents. Openings

or access 
to ,tations must be large enough so that rodents
 
enter frecely. 
 Only simple, low-cost local materials should
 
be used in :hcj_ construrti-n. 

Sustai:med baiting: An effective approach to using
anticoaru!-,nt- rodenticides to reduce damage by Ratttus sp.to rice, corn, coconuts, and vegetables in Southeast Asia
might Le ,edin Senegal. It involves the establishment:
of perman.cit baiting stations on cropland subject to rat
damage 
 an-iJ Ajustinr the number of stations to the degreeof infest tirn each week. Stations may be removed after
 
harvest unless crops are 
stored in fields. 
 This approach
has the advantage of continously protecting croplands regardless of rates of reinvasion. 
 I believe this approach might

be extremeiy helpful 
on some 
of the areas I observed in
Senegal..• 1ea12v, it might be tested here during the wet
 season, after 
a stable supply of rodenticide has been developed 
an i dry season operations have been completed. 
 Based
 on local 
costs in the Philippines, in 
tests where rats were
the limiting factor in rice production, the equivalent of
about 500 F'.CF /ha. was sufficient to protect rice crops for
an entire 
season. 
A description of this program used by agricultural extension workers for training farmers is included
 

as an Appendix.
 

Plastic
baitpackets: 
Formulated bait is sometimes

packaged in sraall plastic bags to protect bait from moisture;

I have 
seen some materials of this type in use 
in Senegal.
Rodents investigate the bags, then chew through them to get
the toxic bait. 
 Such products may be very useful in extremely
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wet areas. lIc:ever. there is considerable indication that 
packiginqi in this mannet- significantly reduces bLit consumption 
by field r,dents,. Tests 1-y Wildlife Research Center personnel 
in Nicarau g, for example, indicated that bagging, depending 
on Aor.ulc,!on reducid bait consumption by factors of about 
5 to 50 zr:.. that of loose bait prepared from hulled rice
 
and vegeraole oil. packaging
The process may also add a con
siderable- ccosz increment 
 to the bait formulation. Controlled 
tests s.':A cert,inly be dcrie befo!-e they are used extensively. 

Para t:n bl:cks: Anticoaciulant bait is frequently
 
mixed with par.iffin 
 and c~isL as blocks or pellets. This may
 
reduce c,)ss L)3it
if carriers requirca are more expensive
 
than pa:.-.ff I (generil l not the 
casc), in some situations,
 
blocks .-.re.es~cer, ly easier to handle than loose 
 bait and
 
local precaration may be possible. 
 The blocks generally
 
retard bait deterioration 
 under moist conditions; however, 
many types soak, crumble, and become unpalatible if they
 
become thoroughly wet. 
 Unless high melting-point waxes are
 
used, blccks may melt and become unpalatible when exposed in
 
fields in hot regions. 
 Local tests should be conducted
 
before such formulations are 
used on a large scale. 0
 

Poisonous trackingpowders: 
 Tracking powders may be
 
effectively used to control rodents in some situations. 
 They
 
may be particularly useful in situations where food is so
 
abundant that bait is not readily accepted. Rodents get
 
powder on 
their feet and fur, then ingest toxic quantities
 
of material in the process of grooming. Tracking powderj 
use higher chemical concentrations than'baits and may often
 
be a more expensive approach. Effective field 
use of powders
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is difficult' Particularly under rainy conditions. 
The
principal 
use 
of tracking powder 
(0.2%1 chlorophacinone)
that I ohserved in Senegal was the encirclement of neem
trees planted in 
reforestation 
areas 
along highways. Bailing miqht be testfNci 
-is.inalternative. in 
these situations.
 
-.... r,
ur soiutions containing the fungacide,
tetramet"'l-*yramdisuli 


,~ might be tested 
as well as 
therepell.nt plastic screening used in 
some countries to protect

seedlinys tree
on 
 farms.
 

Acute toxicants: 
 These materials may have a role in
the Senegal progrn, despite the frequently voiced concern
about safey,' and bait 
shyness. 
 Such coMponds might be
particula-rl, 
useful 
in reducing reservoir Pcpulations at
the close of the dr-., 
season harvest. 
Zinc phosphide,
problahl,.th is
'the most widely used acute rodenticide available
-Ind should be 
tested on 
the local problem species. 
 Generally, this materiaml does not present major secondary hazardsto l
dn-tarqet minimals. 
 It is actually less toxic than some
of the chronic rodenticides, and could reduce treatment
costs considerably since much less bait material would be
required. 
 It should always be used by trained personnel.
If tested, single 
treatments followed by use of chronic
rodenticides would avoid the problem of bait shyness.
baiting for Pre2-3 days with untreated bait may help increase
 
the effectiveness of this material.
 

A new acute rodenticide, RH-787, mi-ght be tested with
local grain base baits for potential future use. 
 This material should also present minimal hazard if used by trained
personnel. 
 At the present time, RH-787 concentrates

avail .ble only for 

are
 
experimental 
uses. 
 Commercial bait formulat jons 
are available in small p icke-s. 
 Z J 

http:problahl,.th
http:repell.nt
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Biolcaical control: At present no techniques involving 
szerilants, dis.:'ses, parasites, introduced predators, or 
deletericu; geries exist which are suitahle for use or con
sider.ion, n rield rodent control in Senegal. Advice to 
the co:ntra-y shpuId be v itwed critically. Research on 
several such methods is being carried in various parts of 
the world on related ,7odent species. 

Safety 

Any widespread use of any pesticide signal increased 
attention to safetv and it is desirable that the Government 
of Senegal include programs for training farmers and agri
cultural wmkers in its planred campaign. Everyone, parti
cula-Iry vi age children should be warned not to handle bait 
and cont.-iinor-- used for h:-iting should be marked "poison" 
.ind used for no other purpose. Bait should be stored in 
marked or locked areas and great care should be taken to 
avoid an-,- accidental use as hunvtn 
food. Dog, sheep, goats, 
cattle, and other domestic animals should be kept away from 

baited area. Persons taking part in baiting operations 
should ,wash thoroughly when operations are complete. If 
major baiting activity is to take place around villages, it
 
may be useful to brief rural doctors on the symptoms and
 
treatment of anticoagulant intoxication, and to ensure 
that
 

medical clinics have vitamin K available.
 

Suggestions for Non-Chemical Emergency Measures.
 

The time required for procurement and distribution of 
anticoagulant bait may be too long 
to protect many of the
 

garden plots and stored food which are presently being damaged. 
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Prior to the initiation of baiting programs several approaches
 

might be tested te try to reduce this damaoe:
 
- Clear debris and weeds from fields and clear brush 

from surrounding perimeters of 25 to 50 meters. 
- Clear away thorn-bush fences that surround some fi li. 

These collect blowing lea/es and debris and 
serve as 
harborage and burrowing locations for the rodents. This 
practice might require increased attendence to keeping
 

stock animals away from gardens. 
- Kill rt,-ents living in burrows in the gardens and sur

roundin,j perimeters, b, digging open burrows, if neces
sary. Fill 
in burrows and resume operations whenever 

new ictivit,, is noted. 

- Clean viilage yards, piling ma-erial off the ground 

to reduce rodent harborage. 
- Store grain, food, and other material in houses being 

damaged by rodents on racks or tables away from walls 
where rodents can gain easy access. 

- Pile millet, other grain, or groundnuts being dried 
or in field storage on racks or platforms a few inches 
of the ground to reduce rodent access. 

- Dig trenches around large storage piles which cannot 

be raised from the ground.
 

Such projects might be undertaken by village children
 
or under a foo-for-work incentive. 
These and other approaches
 
should be 
tried on a small scale to test their usefulness
 

before being generally recommended.
 

ARdents and Disease. 

Rodents or their ectoparistes may transmit a variety 


O jc~~c r vff..-

L 
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increased ;henever rodents and men are 
in close contact,
 

particularly if many rats are dying or being killed. Under
 

such circumst ance, fleas, mites, ticks, or lice 
may leave 

the dead animals to occupy new htosts. Diseases borne by 

som e orc.,nt s-2ecies: include plague leptospirosis, murine 

typhus, salmcnllosis, and :at bite fever. I have no 

information on the potential of A. niloticus, Mastmys, 

I. pygarcgus c~r 2ther Senegal species as vectors or reservoirs
 

of these ases This should be checked at once, and
 
consideratic.;n ;:2ighL given the inclusion of
be to epidemio

logical sry.,t:s within the scon-je of the national camo-'ign. 

Rural doctcc.r- shi-Iuld be briefed c-n the symptoms and treat
ment of rc1de'nt-borne disease and a reporting network establish

ed. Pecple &h.>uld bc advised n t to handle live or dead rats. 

durina the c,-inpa: n. Buri-ows :hculd be opened to search for 

dead rats after- poisoning. Rats dying on the surface near
 

inhabited areas be with or
should reoved gloves implements 
and burned or 
buried away frcm houses and areas frequented 

by hunans. 

An Effective Proaram for the Future. 

Planning should be initiated for a more comprehensive
 

programu of evaluating the effectiveness, cost, and suitabi

lity of various rodent control techniques for the Sahelian
 

Region and for training more agricultural officers in the
 

techniques of methods evaluation and operation. Such a
 
program might be ap.proached on a regional scale, with Senegal
 

becoming a primary site for training and preliminary field
 

trials. 
 Existence of other plant protection projectsmight
 

provide a means to accelerate the development of necessary
 

information and personnel to help evolve and support broadly
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base, on-going programs of low-cost, effective pest control
 
for the Sahel countries.
 

Types of Studies and Traininq Activities Required. 

Althouch a more comnprehensive plan for acquiring needed 
information cculd be drawn, i wish to mention a few examples 
of the types of fied evaluation activities and training
 
programs tht. might prove most helpful in realizing the 
short-term and 
long-term objectives of the Government of
 
Senegal rodent control progra-m: 

- evaluation of local bait carrier materials and 
formulations for various damage situations; 

- development of efficient bait handling methods and
 
systems of 
field baiting to minimize materials use;
 

- evaluation of methods of pretecting trees, drip
irrigation systems, and irrigation dikes from rodent 

damage;
 
- evaluation of 
cultivaton systems, field preparation,
 

and crop rotation schemes for reducing rodent iosses
 

on a permanent basis; 
- development of appropriate systems for reducing rodent
 

losses under rural storage conditions; 
- evaluation of chronic field losses and cost evaluation 

of various control methods;
 
- local training in basic rodent control techniques,
 

prograun evaluation, and safe materials handling for
 
rural workers and village leaders;
 

- short-term (3-6 months) technical training in field
 
evaluation techniques and operational program manage
ment for 
advanced government agricultural workers
 
(potential source of training: 
 Rodent Research Center 

Universitv nf $-,c o ..... 



post graduate training in economic biology of pest
 
vertebrates for personnel who might lead on-going
 
control programs (potential source of training: 
Environmental Studies Center, Bowling Green State
 

University, Ohio). 

Summary 

The Sahelian region has suffered for 
two seasons
 
following the drought from extlraordinarily high rodent popu
lations involving several species. 
 Some of the rodents
 
involved occupy most major habilt.its; their visibility have
 
raised rc-dent control from 
an "unimportant" agricultural
 
Fztivity to  focus of national attention in 
the context
 
of an emerc,,eP.nc program to protect crops. 
 The progran plan
ned for Seneojal would involve the use of more than 2 billion
 
F.CFA or abuti 
 $10 million 
(US) in prepared rodenticides and
 
grain incentives during the next 8-9 mcnths. 
Clearly this
 
kind of effort, if possible at all eco'ncnicaily and logistic
ally, cannot be sustained for long 
r repeated periodically,
 
and work must be undertaken tc develop effective control
 
methods using a local materials base. Efficient operation
 
of a large agricultural implementation program require numbers
 
of trained personnel 
--in this situation, trained in the
 
specific techniques of effective rodent damage reduction.
 
Talented government personnel in Senegal 
are making great
 
efforts to carry out a successful program and additional
 
training is planned in the course of the field campaign in
 
rural areas. 
 However, the magnitude of the problem and the
 
need for quick action to protect remaining dry season crop
lands will probably make the 
shortage of trained personnel
 
a critical factor in the initial dry season program. Various
 

'Z
 

http:emerc,,eP.nc
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environmental sanitation methods should ba tried to reduce
damage to small 
garden plots and village food stores -_perhap. 
Is 
an alternative or 
in conjuction with planned
campaigns. 
 Local 
authorities should be briefed on pesticide
safety a i 


should be made 

of accidental poisoning, and arrangements
for epidemiological 
assessment of the potential
for rat-borne disease transmission. 
As 
soon as possible,
evaluation studies and training programs should be organized
on a regional basis to make effective rodent contrrl 
a permanent part cf Sahelian agriculture.
 



APPENDIX A
 

Table 1.
 

Materials *proposed by the Government of Senegal for use in
 

the national rodent campaign (table abstracted from GOS
 

program prcDosia).
 

Commercial ;,Nmo Chemical Name Formulation
 

BARAKI-RIZ Chlorophacinone 0.005% bait 

RACUMIN Coumatetralyl 0.03757( bait 

CAID Chlorophacin-ne O.O7l bait 

CAID Chlorophacinone 0.025% tracking powder 

TOMORIN Coumachlor 1% tracking powder 

RATILAN GEIGY 23123 0.05% bait 

WARFARIN Coum-fene 0.025% bait 

SUPER-TURAGIL Couma~ene O.005T bait 

QUICK Chlorophacinone u.005% bait 

SOVI Crimidine 0.1% bait 

Use of unverified names of commercial materials for identi

fication purposes only without recomnmendation or endorsement.
 

,*2 



Sal ,RAT CONTROL IN RICE FIELDS 
,N,,_.... 

_Adapted from "The Philippine Rec,,%-.ends for P.ice - 1976" and 
xcecially reproduced for the 3 .ltA'A 99 kice Proy.ram.
 

Joint Roconlendatlons of 
the Pureau of Plant Indu otry; tr,i o -llepe of Agriculture, Univer:,ity
of the Pnl ippines ;t Los C..Jfcs; the,Podont Researcn oenierl_; and the P'hilipaire-',raun Crop 
Protect ion Progra-,',-¢±/.
 

For niny years, rats have bten a persistent 
problem of rice growers thtr,' the Philippines.t 

Field dami. ;e by rats coat. the nmtion millions of pesos 


every year (FI -Ire 1).

Nearly aft rice farmers suffer some rat oitmage, 


althou.h c.tNnt of losses vary. Lased on cut tillers at 

harvest, akuiao:e ih ;ies are ap;jio.\lmatuly '.ur per 
cent. Each y,'a- some farmer:; r xer., h,-"-y dan'f
ago, evt n t 'l losacs at times... :tsn'ui:lv, a.1ch oc-
currence. are rare. A typical i-otLare (,frice h.nd may 
have an a'.:, 2:) to 200 rats, hit :n reas ad-
jacent to i:;:,, or ar'eas m.y havetnarshes waste 
aa many aa 10, ',)rats per hecat'a, 


Your cliarnet ot haiv!r"; dtmi ,r (over 10 

per cent) on *..u r farm arc lco~ t '.anI in 10. Ifyou 

plant near area. where rats c+n tlve he- ,n crops (for 
example, coconut grrl.'es, at: . u, ,rF:u ca-:tti,-n 

nals), yO:l "Ci:. r:C, 01!i h:ivil' : . ,l: u sually 

greater. Fn me..
.-pd-r these mth-

t'- followng pao;es has .e-nod outlin-d in r,:nzsstntiy 
suc-essful. 


Rat control is an essentia' in','esty,:nt, which re-

quires m ' , t:i e, and efl.rt. i'r...: in'.'st':irci rn
stancsr,., L..''t . :(al, c-,t _ " 
 : ! tc,.' oe 

t . .I _h a. - en.= to 

prutet :tI 


KINDS OF r'A". 

Appr(, fmately 3) kirds o" ,a1 :,c:ur in the Phil-
.ppInrs.(t two, P.utt.s r i.. and I.'.t-

tus arcll; ,,,r, are sruu-t, ts in airuIjorrice-
grovin,, :"- .i. . heo t ar,.-( .'.iNw'+ttot\',:.-, reco.-

flITC 5Ip ~'v I-I Some' f- i*tu ;c, -a 3 ,nd 
Rattus nori\-r 1track rice c r:., t.5ibe,-. ; ,,, 
at prescnt, r,-comm,,nd A - r unrt,1. ,.:: itrr, ac 
for the dift ercot M l:.t cOat tul methods al-it!pc ies. 

fect tha: over :-pcccs is I ivrg In :n,,,iIhcd 

TYPE OF DA-A(;? 

Most I rlers ilit t: rt Ralsare fa :" , narm:nte. 
may cat;,. '-\t,-r,'iive damn:,, o ,I: , 1. Shorti after 
transplantx,,. th sc'd ir': .re 
iacent rtcedli:-; !fn a ,a 1 
rice becomes oldthr rat cut 
of the (10','lI,irw h.d1 I; 
throughoio tic tid ant is dil, 
,jialts are ,\l,,niied clo.-,,v. 

: n. (irtn'crnesad-


ima, , ::",'ote. As 
t! !-:; or, -at portions 
i i:!,: , dis;!persed 
irf st-.. inles the 

When rat populations aic relatively l,. rat dam
age tends to occur along the dircs. inj heavy in
lesLations, more dam.,ge cccurs in the p.-id:ly tnterior, 

. As--.- 11t-.U a ture, ratsU 

feed on indkiidoal grains, oftea rcern3lif,,rA .' otic plant 
for sometime. After harvest, small pl'ies of ht-tls can 
be seen on the paddy where rats have letn .etding. 

T ChNTROL 
The Itc of rat control i a popijlar one ,mong 

farmers, p'rofessional ai;ricui'iri+s3 an.d laymen. 
Nearly everyone has a favorite 'i.ytheory or :zfnbut a 
new methd or proceourc ,toil In any" situstha: wo:K 
tion. Ln fact, ro singlo csrtrol n l.a-.) can be used 
everywvhere. In evaluatinz dft.ereat ,erthwow, it is fin
-,,orant to remember that the Cb22tc.e 4s to rcduce 
crap damaige. The number of rats vti kiliis not so 
im ortant; It is the nL,,iber that ,: !:.nin yotirpad
dios that reduce your yield. Ot.her factrers, &.chas 
cost, pr-ctloslity, s-.'ety for h.imans and animals, and 
environmental side effects, are aino impu:tiant to con
sider when a particular control mrethtd is1.Lhsen. 

,,.r . + ASURES
 
Several general agrisulturat p -cttLes may be
 

helpful In reducing potential ra: p'o',ter,, Cutti 
weeds 3!on.,c '-:esand canal ink; ', .' ,.nt
I..:
are n,_iartic, i+lv se eo 7_0 ,,t 9 

ind d,';r the "-irly sL'g£s ,I,....__-_rem ~cs 
L._rj'.lrats need to s'rru c ir-n , ,!antw.g at 

b.,: the same time as yocL.r nc-zhh, -, . , ..jiXe 
your --inces of heavy diniae. _I r, , 
enrjer or:x: c~ tter th-.r toa '-: r.' 'n 
0av veryV , t.t (!iinS:. e110(1 t 
ot tls st-: ire usual,, w. .ct. 'l. zhi: ats 
at any time by mtiOAxl ?ill',u tf.. O'eoany nlvt I ..' 

farmer \kho ott c-- ;,el I- Vr 6 n ntstop .tlj 

stitute IolC(,ntnutus rat ckantr tl t"" . ." vltc:)
priol. In areas w,'.h 'xtrem'ly hig-h Fit l'.'iaJI+oO 

Lt: , ,I.Vth acICtC poisons before cedb,.do, or tt'..ns
plantttig. is also destrable. 

.
 

SUSTA INED BAITING 
Chronic pr,!sons prt ilh"a mneannof : rryin- on 

ccntinuotis rat control %%il£h ey v e!iztlr c :t -!-ndlal,-r 
compared to some of the other methrt.;. P'cl,".e h:,t 
materials at ..used at low concentration, so tho amount 

.1"I'Itulivnt Ii-. reih ('i tr is;i L.o,tcrat,v restaricI tlidtrainiag cetlter sipporc d Ih)th IIt,i ' I'flarlt
Industry, the Uni~or:,,I Itto'':itljin.s[t . I 1o os(l, o- Natiunal I7continic ;,n,lrD. .lo:,m lit .l..,I: r,., ht" P,'.g-
:lon.l Sti-c ' ,,D o,'\
iou litIlto., ,.thL N:'ltln.1I I-uolmid Agticulture- Cuuncil, and the U.S. ,\ 'n, . II[,I ripttiv;, A 
th.-%tle(pt, 'It. 

,1'-IThe I't:l,ipui,..-trn: Croy z i t . lie 'ion Programme ;! :,i inftgrat,uid Lop t rt,.'ctiun prc,,ram of the Larciu
 
I Plant -': s of,li:,tv ta't..
Ih 'the (;e'rin:ti (; e 

http:N:'ltln.1I
http:cedb,.do


i'~';I . 'm t. l~ i z ll; q ' att Pil .,.1.1 ball 

h. are ' ',f v r.0 n. it - . . , 

)It'. L PVie I! I: -voipt, vcr : PI 
rIoil i,:days. rats ust tlhN 

II',)Is %,'. I o Ov' Iat'irocvdtirc:, 

d:; in their I oirio,,s or lioth-: protc'ted areas. N1an, p00eyc likt'Io t.1'1e'ci(
rat-; aft .r poisvn baiting 11lis u,.i.b i; not . 
'aiithchro.-nic ponion=. ;,-;,,h- "',nm,, .:loes 
"3,, W re j__'2,''a . . . .'. r ItL. I oheffoztis -uI1 be r,,arded by i i, idt .:tl . A Cr I0 
tf,:J t)'o' c 1..e., t h. Qu.rCd 
the rat po!'alation in ,,nrdror vC:,:- ' f rm (see
Ftgure 2) so that %u cait be assured of a good crop. 

COSTS AR-, LOW 

The major costs of sustained baitirg -ith chrondc

toxicants i 
 r for the bait carri,'r .and for 'ke time n-

quired to vi.i;t 
the bait st.alons regucaxly. AL), .xt-


,Iv101naki , of b a it" .#.t! i. tht, .'-: .hi - l,.

pul. unter ,u.--o::tl cc.tihe t prtc
_rco b.:re,

rice fcc fh' c,'noiroe. The la-,v requirtd Is zpprox-

imatety 
 I man-h,:_xr each week throughotut the crop. 

Many sutable chemlcals are available.
- The rosta ofchronic to.xicant'c,=,-,.:_ht 1 , 't 101"k1loscofb :trnn..e 

2M .)-1 t ... C.nzon1e ... ... r ter",l ' 

the .,:.rce of f, i-nv,
and the ar-e"cfthe ro'.!ntv. 

FATERTALS -3 USE 

Chronic toxicants reqitre bait material, a chem-

tcal cor.centrate and bait ccn'ainers. Most grains can 

be used for bait rn-erial: choose one 
 which is avail-

able or can be obtained 
 at low cost in your region.
Many faumers have obtained good vesults u!u:ng tow-

quality snilied rice
rite or shorts. Do not usti rough

r ice (p ! ,y), bec:tise rats rermove 
 th, hulls and do not
Ingest mutch of the toxicant. ., 


Mary chronic toxfca,'.t are available In the Phil-
Ippines as concentrates. liatoxin, R.,t'cuntin, TomorIn,

Diph i,.inone, and Liph:diione are exarap!cs of commer-

cial cht'micals 
 \'hich ar. available at agricultural
stores. Prices and package Si7St's vary considrably,

but all of the materials ha:.e similar action. 
 When
temlI.,ring prices, note that coscentrte- can he 

used to 
prepare more bait material than others. To 

determine the 
actual cot of chemical fn a fir.ished bait,
divide the retail coz;t of the concentrate by the romber
of kilos of bait to be treaed.' Read the label carefuly 

so you can follow the mantfacturer's instructions. 


Lncal mate'ials can us:.atLy he obtained 
at little 

or no 
LOst for making b2,: t2tions. Sections of bamboo 
with node, :it mit dle or-end ,, on: liter cans, or dis-
c-rd,., 
on: , ruart oil cans, o,-ned on hoth ends, mako 
t ad eont:niner'.nU6: r ;e'y 'et e litt, s, :t is 
somctin,es (!kslable to use !.ir-o mit,:sait ons vhich 
afford n.a.,Lintrn protecticn fitm the .enther. In i'wis 
with eiaM) 13t3, it iS Iriy.orant !to ,..enci,,h s!:ttions 
to aihy.1 ll atcimals Pas%:!cress to bait (ve, Vigil I 3). 

it. 3 j 1o, . ..I, .L l I :.M,rn t ihl, to 

1 
 ''i 


CA .. ' .t :, .' 
-

tl 
timily 't I Ili I I iollw vi.if ,t atshu itC,;iLlint'r, tli.' er of con-rn,

t, .. , . ',I ,' pr,, ',,-,I rel~ation the rn ilr ofn to 
r . *i 'n'i., yo}'ur ficl;: 2 ' 

Tho Ihll,:.vil;, 1111.11,kl.i tc..,od tin&.. Ihllt~jrint. 

%%I, ithll,Ntlkl ;la h, 
 , of yo.ir 
'oin 'I t 'iI: ,1 the l1,Ihntiala (Tti1,.c to ) nu r rop .'I are roc mtneztlj, ! ..;jr for o r
 
ott'tlon', 

1. Mix thu rccornaciided co :'centrate %aiththe
bait imaterial. 11-sing more chcm;:a thail reconmended 

nt ompro,,econtrol aud v.il only increase yoir 
eo\pcn se. 

2. Seh.:t five biting location. for one hectare of 
1 ieland to h protected. T'h. Iocna;ns shoul be at 
l'ast b0.meters apart for g(x-)d covelage. Cont-irers 
can be placed on or aloag dikes. or s'ipportd alove 
wator level In the paddy. Other goud loatious to placebait conaiaers are dike intersections, canal banks, or 
oh! threbhng mounds. 

3. Delin baiting as soon as your fields have been
tran:planted. Place on. container vt each location awd 
put 6 Ublespoons of bait inside. After three days,
cht-ek the bait containers. -fall. tO"e b-ti, i' sLk.-en 
eaten, at one location. place t,.on ii !ners 
anJ u.tce F tahlc5p.ons ofhtitIn a![ tr. chec' a ai 
In 4 to 4 d:s. If the alt L3 o._
c' .,lainers ,at t ,e IoCf2 , nvL,15e ki .:29 
 :,,_a ..
 

maintain wmp"oximatclv 6 tnbtesnor,: of hait In each. 
4. Continue to check the bait ccntainers twice a 

week.some If rats continue to consurne most of the bait atof the locations. place tncreasi'. amounts ol bait 
In each container. A one liter can will hold up to 18
tablespoons. Try to nntl inat, ncron.7s In ccnn'umo
tion so thitbait vili beleft in thec7m:,a.-iamrs e.,ch tie
 
you ch Pd.d andit ion ftll cot
 
This Is v'nr,*or.nt. If bait Is 
 not availble after rats 
have learied to come to the stationa, there may ba 
heavy feeding c ; nearby plants.

5. Remove and replace bait that hp-nes moldy 
or excessively wet. 

6. Because the few rer":aing rats, le.ss than 10 
ptr cent of the origin=, pop--!nt!on, wiU prefer the do
vloping grains to the 
 halt, badting may be stopped at
least twc weeks before harvest unle3s bait consumption
remains high. V'her. bait consumption begins to de

e,neomesome of the stations at each point may be re
moved.
 

WHAT TO EXPECT
 
Usually, bait consumption will increase rz-pldly


sometime during the period 
3 to weeks after trans
planting. This is the period vh, n rati arc moving Into
 
your paddles. Do not he alarmed bjy this rapid in
crease. Continue to 
replenish the bait and con!-,umptlon

will generally level-nf or dcline. 
 1/your n,'i,,hboru
 
arc also practicing rat cintrol, 
Ie increA.ci %%ill rot
 
be as great. When rice heads nvitiec, h.it conaimp
tion usually drops off sliairply because th:re only are
 
a fcw rats rtmalnln,. Although 
 the rvarilnlng r't 
concentrate their feeding on grain he';,ls, ore-harvest 

damage should be minimal. Rmemher that chronictoxicants wo ik dt,'rently from other m.:tc tils. Don'tbecome -it:,g.urngedif you don't find dead r t; thy 

dIe Ih Ihtnl rd__ burrows. 

SAFFTY 
All agrictiltural pesticides arv pol:.on- .hould

be used earcfullv. a; ,Store nmcti-.-,Ir i . - .. 

http:increA.ci
http:v'nr,*or.nt
http:ncron.7s
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__ __ __ __ __ __ __ __ 

A.j"Irier3 out of reach of children an pets. Do not
UNE ntiir.g cans o: , ie,,z.l,:re pes[ij'desfor any other pkarpo. e. . chemical o t de your
h Iust.Do not breathe tLec ! ,-t IIr . . LX not ,tt,4 
drink, or smoke %.hih(har iwlargh.. Wi:sh ourhand s th*IN g hI '.'ch tg, .III, , i n1.hI o.fil.h.i I.I. 

Chie: ic to\.ti :l 1'h t 1 , 1.1 iNt,, ii, o ,r,,cloftint il,,'.jsa:::, ;inimi U.l Au.'tohr notmtnaIh...;,.. 

bh'&.ing. U~t1,'at,~.J bail ,.Z,,,.;flt::te i i tc .. , ,,. 

r -

'CVI 

. 

C 

. 

* 

. .. 

io 
.,-

."I 
%l....... 

-'",,... 
eaten, t".'.-eth- person t, ,dotor or citnic hnint'diately. Treatment .ypi3w ' r' with chrou c to:icants
consists of orAl dc,-ses of Vitmin K, and in some cases,blood transfuson. 
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COOPERATr1 RAT CONTP')!, 
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When a farmer u.a-. chronic p~ions, te prottc-
tive effects of baito . uaalv cxter d outs:du his farm 
for as much a3 200 rnvr in each direction. Paricu--Ilarly duir, the first ; %,e-ks after transpluiting, rats 
fromr poripherm! areas %vill Ue attracted to bait contalners. If your no hlors also practice sustaintl baiting, your re.9ults illtbe improv.,d wadeveryone's costswill bo reduced. 
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l I I cit'l en .1tj,,,1 h e"'bi,'l"ngi:i 1 1i- I )', u nd, r hIeli,lo l -al r-ice pitluctioi pro,r:tr- 1--AS.*(;AN\ 99. Fa im-ers q'alIng for r..-_ GANA 91 (.ins o" pct-,Isi,-a
may contact MASAGANA :9 rice e.xtesion tcjioloyists
or paviicip.iting "for a2di.tlona dF:gl..

For additional advice or. rat con:rel' or for help in 
Securdn,- i-t c,.iitml mteri-!.s, conmult a Dureau oPlant ".tastry pest control o/.icer or MLASAGANA )
rice Pxtensioa technolc.gi;t. 
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Fig. 2. Pj!1.*rn of b_,it ctin-,-ptiinn ona h,l o,r t , t ~ o-tr smalldt. uI s t at o far-% ilsinj swt~in,!d baiti~ig it,It. ;'.. Ott.- t' 1, 
s,•sh.u.hr t - tir o l v t,. (Lt .~ witis 

.. U. %;,t baiting indic t,, thit 
l , i : rot .to th,, .. Iiu lt,or nj,. 'n i crc: -,ich tis.ally is r.i'dy 

r i I, k lfor hirv,. t from 12 to 15 w.,,ii. aftertf, I", }
..',5~~~~ ." i.] " 't, ~~s',,t."e.'dlings of r.i1tric,, vat eti.ishould b.ti ;,,!t t.nit i*.i ii,, in 105 to 110f d li116Noi:,ltr :r maturinn u,.-4.-p ..-, ..
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Fig. 3. Rat blhp;,r 
for In , ha n' . 

fo;r ric, farms. 
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(Local materials can usually be obtaincd at little or no cost 


