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For approximately ty., 8easons following the drought
in the Sahelian Region of Africa, rodent populations of

of rodents seem to be involved.  This suggests a relationship
to the inmprovement 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 pProblem in Senegal and ad jacent
countries is the protection of existing Crops during the
remaining three and one-half months of the dry season. Move-
ment patterns of the several problem species are uncertaip
under these conditions, however, localized immigration of
rodents from uncultivatced or Post-harvest areas to remain-
ing 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 pProjections are difficult, given the

limited information available on Previous patterns of crop

U



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 sersons. Extension and
‘stabilization of agriculture, particularly in the small garden
plots arourd villages and on irriygated 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 village 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 pfoblem
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 relationsnips 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

G



natural habitats is neither pPractical, feasible, or desirable.
Inste-ad, 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 redents. Any control methods should
be chosen, =valuated, and used with this important distinction

in mind.

In Seneqil, three pPrincipal groups of rodents appear

involved in damage situations:

- Arvicanthis niloticus - c¢ommonly observed in field

areas because it remains zctive during daylight hours.
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 speciec as "black".

- [Taterillus pygarqus - 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 is longer than the camabined length of head and
body; weights of adults range about 40-50 g. Villagers
call this species -and probably other similar appear-

ing snall rodents- “"white",

- Mastomys Sp. - at least two species of this group

apparently occur in Senecal; 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.
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Generally, these spacies occur in a variety of habitats
with A, niloticus appearing to be the most generally distributed.
A, niloticus appears to be the most important species involved

in crop damage in the Fleuve area, while T pygarqus may be a

nare sign:.ficant pest in peanut growing regions, particularly
after harvest. The two species of Mastomys tend to be separated
in distr:bution on wet and drier areas. Other species such as

Praomys tullbergqgi, Cricetomys gambianus, and Tatera gambiana

are also reported in increased numbers in agricultural and

garden habitats,

Types of Damage

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 opservers:

- Manioc (Cassava) - Severe damage to manioc plantings
were opserved 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 araea and near Ross-Bgthio still had
considerable rodent activity in fields and on dikes. At

Ross-8ethio many nests of A. niloticus remained in the fields.

Construction of these 15-25 cm spherical masses of finely

shredded vegetation probably accounts for consideraktle plant



destruction ip grain fields in addition to the material that
is consumed. 1n ap irrigated Section of seed farm within
the SAED Delta Area a farm Manager reported a harvest of

48 tons of rice on 250 hectares (192 kg/ha) where a yielq

Presumably A, niloticus were Observed tg enter the flooded
fields readily,

= Groundnut (Peanut), Maturing -~ most groundnut hag
2toundnut

be... narvested in November ang 1 observed no growing fields:

In one section Visited near the Savigne Forest, a 15 hectare

field was reportedly invaded by A, niloticus andg destroyed»
in Oétober, about 3 weeks before harvest, when a large rice
area located directly ACross the Lampsar River (a tributary
of the Senegal abouyt 100 m wide at this point) was harvested,

= Groundnut (peanut), harvested - Groundnuts are often

mental Agricultura]l Officer at Louga surveyed underground grounc

Stored groundnuts per hectare. 7Thjg amounted to abouyt 6% of
he groundnut Froduction of these villages, according to hisg
‘alculationsg. In cne area near Louga it wasg reported, that

£ a 600 kg /ha groundnut harvest, rodents had Sstored 100 kg/ha

nderground, while in another area :ip the same district villaaer.g



villagers reported loss of most of the groundnut crop after

harvest.

- Growing Millet and Sorghum - Most millet and scrghum

had been harvested in the areas I visited; however, at areas
a short distance east of Dagana, we observed voung millet
with only minor damage apparent, but some rodent activity.
Nearby, in a sorghum field 3-4 weeks before harvest, rodents

(possibly Mastomys andsor 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

[ield storage of millet in stocks constructed by laying parallel
rows of stalks with the heads placed inwerd, then piling one
T'Cw a top another. These piles were foci of considerable rodent
indent activity, 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 reported 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 iittle damage,
but those familiar with the area anticipated problems with

rodents moving to these fields when other areas were harvested.



- Seedbeds, tomatoes - Many villages in areas near the

large tomato farms, maintain seedbeds on small plots and
provide seedlings for farmers. At Bokhol village near Dagana,
the few remaining seedbeds were receiving consxderable damage,

probably by A, niloticus: however, damage was reported reduced

on much of this area using a wax-block rodenticide orov1ded
by SAED.

- Small plot vegetable: Tomatoes, potatoes, beans,

cabbage, carrots - damage 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 vegetableg: tomatoes,

Reppers, melons - Much of the planted area observed both in

the vicinity of Rufisque and in the Fleuve involves vegetables,
particularly tcmatoes, peppers, and melons grown on large

plots far 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 reductionsg
in yield for these larger operations, although production
figures were not generally made available. In crops such as
tomatoes and peppers where much bare s0il is maintained during

plant growth, heaviest damage apparently occurs around field
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perimeaters, although in the Savigne area I observed many cut
tomato stems in the interiors of large fields. 1In crops such
as melone, 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 anticoajgulant baitinaactivity. some
with reparted 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 sugarcane are being
Planted in the Fleuve region, around Richard Toll. Rodent
damage was reported, and I saw examples of stalk damage with
the typical pattern of gnawed internodes; however time did
not permit examination of field areas. It should be noted
that an important aspect of rodent damage to sugarcane is
that the gnawing of stalksg allows the introduction of souring
organisms, typically causing a greater loss of sugar content

than the physical damage by rodents.

- Village houses - vigits to a few houses confirmed

that these are also occupied by rodents, probably Mastomys sp.

in the area visited, but possibly also Mus musculus or Rattus

Lattus. No estimates of food losaes are available, but

under somewhat similar conditicns in Nepal, Dr. Stephen Frantz,

Johns Hopkins University, estimated that rodents consume about



65 kg/year /dwelling - the approximate food consumption of

one chiild.

~ Irrigation Dikes - I did not observe seriously damaged

dike systems, although the behaviour of A. niloticus in en-

1argin9cracked ground and the burrowing behaviour of I. pygarqus

and Mastcmys 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 prcblem unless affected dikes

are repaired.

- Drip irrigation systems and 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 papara
trees near Rufisque and of small neem trees along the highway

to Thies. Attempts had been made here to protect trees hy 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, pygarqus burrows were

present and many A. niloticus were observed in adjacent fields.

-

I heard reports in the Dagana area of A. niloticus climbing

large Acacia trees, but no instance or darage was observed.

- Natural and second growth veg2tation - 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
12



infiuences there, for example, in the reduction of browse
and grasses available to cattle and wild grazers. I notei
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 1in peri-

meters around agricultural areas.

Land Area Involved.

Lacking detailed information about seasonal areas
planted to varicus crops, I am unable to personally assess
the overall distribution of damiaged 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 rudent problems estimated that 315.000 hectares (about
1, 5% of Senegal's lard 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 perspective, since what occurs
will depend partially or 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 same general changes in rodent populations

that are occurring throughout the Sahelian region.

Planned Actions by the Government of Seneqgal,

The Government of Senegal has pianned a massivz program
of rodent control on the areas projected in the survey. The
basic objectives of this program are:

- to protect presently growing crops

= to permit successful growth of wet season crops

~ to preserve expensive dike installations from damage
by burrowing

- to clear agricultural areas of rats

- to avoid expansion of rat popualatiens in the interior

dreas where most of the groundnut crop is grown.

The program to accomplish these objectives involves
essentially four phases:
T emergency action to protect growing crops
- intensive populztion reduction on harborage.areas at
the close of the dry season
= Pprotection 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 govermment agricultural personnel, distribution
of materials, and rural incentives (particularly food-for

work) to gain local participation.

'Y
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Rodent control methods planned for use in the national
program may be categorized as physical and chemical. The
physical control program presently planned includes orga-
nization of drives or Lattues in the Crop areas as well as
ted lands im the o:oblem

¥

on livestock areas and nuniahab
region. Incentives to gain participation are planned in

the payment 27 bounties: 1 Xqg of rice far 10 rodent tails,
or 1 kg of wmillet, sorghum, or corn for 5 tails. Limited

use of flame throwers is also planned for burrow clearance,
The physical control program is “stimatad to require 13,760
tons of rice cr 27,520 tons of millet, valued in the range

of 1,238,400,000 F.CFA (at Dalar retail price/kg) or approxi-

mately $5.5 millicn (US).

Chemical methods to be employed revolve principally
around the use of 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 freatments of 95,000 hectares during the
dry season with 7.5 kg/La, and iwo treatments of 315,000
hectares during the wet season with 4 kg/hectare at an
estimated cost of 300 F.CFA ($1.35 vu.s. ca.) per kilo, or
a total materials'cost of 1,183, 500,000 P.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 addas ¢
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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 uce of such material also presents overwhelming
logistics preblens compared to distribution af anticocagulant
concentrates and preparation of bait from local grain at
point of use. Since no efficacy tests or local experience
on any scale exist 1-or tarm-formulated bait and tremendous
time pressures existc for irmediate program implementation,
the logic of using formulacions that have proven satisfactory

in Seuegal is undzaniable,

Technical Camments‘gn Rodent Control Methods.

Bounty payments for rodent tails or carcasses: Although

this approach 1s still used and, indeed, recommended in some
areas ot the world, the pPrevailing opinion among rodent control
specialists is that such an approach makes little effective
contribution to prote~tion of crops. In fact, this practice
often directs the attertion of "bounty hunters" away from
croplands toward brush areas where animals are more concen-
trated and easier to cabture quickly. Even with incentive
payments, affected farmers often losge interest in the hard
work of capturing rodents, particularly when rther 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 ﬁight be -done by

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

collected,

I
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Anticoagulant baits: The anticcagulants function by
disruption of blood clotting mechanisms, causing animals te
die from inteinal blood loss., The same family ot matevials
are used as humun drugs when reduction of blood clotting
ability is desired - for example, in the treatment of heart
disease. They require several days to act, and rodents must
generally consume several doses. Death times for Rattus
rattus cconsuming these materials a}e more toxic than others,
and mav have one-dose effectiveness on some species, Chloro-
phacincne is protably in this category. Nonetheless, since
all the macterials act slowly, animals generally continue to
eat for several days pefore developing the initial %foxic

symptoms.

The single treatments planned for the national program
may represent 1nefficient use of these materials. In dense
populations ccmpetition among animals for use of bait points
may result i1n major portions of a population not receiving
regular doses for several days. This effect may be aggravated
if scme rcdents in a population are shy of new food sources;
most of the bait may be consumed by others before these animals
receive effective doses., 7Two sepairate 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

procecrs 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 werl as protecting it
from rain. The latter factor may become critical during the

wet season because direct exposure to rain may leach the toxic

17
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chemical from baits making them ineffective. Similarly,

wet bait ma- rapidly become unpalatable to rodents, Openings
Or access to stations must be large enough so that rodents
~énter freelv, Only simple, loew-cost local materials should

be used in their construction

-

Sustained baiting: An effective approach to using

anticoaqulant rodenticides to reduce damage by Rattus sp.
to rice, corn, coconuts, and vegetables in Southeast Asia
might be tesrad in Senegal. It involves the establishment

of permancnt baiting stations on cropland subject to rat
damage g adjusting the number of stations to the degree

of infestztion each week. Stations may be removed after
harvest unless Crops are stored in fields. This approach

has the #dvancage of continously Protecting croplands regard-
less of rates of reinvasion. I belijieve this approach might
be extremely helpful on some of the areas I observed in
Senegal. ideally, 1t might be tested here during the wet
season, after a stable supply of rodenticide has been deve-
loped and 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 or
about 500 F.CF. /ha. was sufficient to protect rice crops for
an entire season. A description of thig program used by agri-
cultural extension workers for training farmers is included

as an Appendix,

Plastic bait packets: Formulated bait is sometimes

packaged in small pPlastic bags to Erotect bait from moisture;
I have seen some materials of thisg type in use 1in Senegal,
Rodents investigate the bags, then chew through them to get

the toxic bait, Such products may be very usefu’ in extremely
A%
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wet areas. However, there is considerable indication that
packaging in this manner significantly reduces bait consumption
by field rodents. Tests Dy Wildlife Research Center per sonnel
in Nicaraugs, for example, indicated that bagging, depending

on formulation reduced baib consumption by factors of about

5 to S0 :ircm that of loose bait Brepared from hulled rice

and vegetable oil, The packaging process may 1ilso add a con-
siderabls ~ost increment o the Sait formulation. Controlled

tests shcuid certainly be dene before they are used extensively,

Paratr:n blocks: Antlccagulant bait is frequently
mixed with paraffin and cast as blocks or pellets. This may
reduce costs 1f bait carriers requlrea are mare expensive
than parariin tgenerally not the case). 1n some situations,
blocks are considerably easier to handle than loose bait and
local pregaration may be possibkble. The blocks generally
retard bait deterioration under moist conditions; however,
many types s03k, crumble, and become unpalatible 1if they
become thoroughly wet. Unlecss high melting-pcint 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,. '

Poisonous tracking powders: 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 powder

use higher chemical concentrations than baits and may often

be a more expensive approach. Effective field use of powder s

I



is difficult, Particularly under rainy conditions. fThe
Principal use of tracking powder (0.2% chlorophacigone)
that T observed in Senegal was the encirclement of neem
trees planted in reforestation areas along highways, Bai{ -
ing might bhe rested as an alternative ip these situations,
Repellent painty vr solutions containing the fungacide,
tetramethyl~Lhyramdisulide, might be tested ag well as the
repellent plastice Screening used in S0me countries to protect

seedlinys on +ree farms,

Acute toxicants. These materialsg may have a role ip
the Sencgal Program, despite the frequently voiced concern
about safecy and bajs shyness. such compounds might be
barticularl]y vseful in reZucing reservoir Pcpulations at

the close of tha drv season harvest., zine phosphide, isg
proeblably the mogt widely used acute rodenticide availlable
and should be tested on the lgcal problem specijes. General-
ly, this materi1al does not Present major secondary hazardsg
LO non-target animals. It is actually less toxic than some
of the chrenie rodenticides, and could reduce treatment
costs consideranly since much less bait material would bhe

required. It should always be useq by trained Personnel,

If tested, Single treatments followed by use of chronic

the effectiveness of this material,

A new acurte redenticida, RH-787, might be tested with
local qrain base baits for potential future use. This ma-
terial should also bresent minimal hazard 1f used by trained
Personnel., At the present time, RH-787 concentrates are
available only for experimental yses. ~ommercial bait for-

mulations are available in small pickezs. 29
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Biological contreol: At present no techniques involving

sterilants, dissases, parasites, introduced predators, or
deletericus genes exist which are suitable for use or con-
sideration n rield rodent control in Senegal. Advice to
the coatrary shpuld be viewed critically. Research on
several such methods is being carried in various parts of
the world on related rodent species.

Safety

Any widespread use of any pesticide signal increased
attention to safety and it is desirable that the Government
of Senegal include programs for training farmers and agri-
cultural workers in its planned campaign., Everyone, parti-
cularly village children should be warned not to handle bait
and cbntn:nwrs used for bhiaiting should be marked "poison”
and used for no other purpose. Bait should be stored 1in
marked or locked areas and great care should be taken to
avoid any accidental use as human food, Dog, sheep, goats,
cattle, and other domestic animals should be kept away from
baited arca. 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,

Suggesticns for Non-Chemical Emerqgency Measures.

The time required for procurement and distribution of
anticoagulant bhait 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 tc try to reduce this damage:
- Clear dekris and weeds from fields and clear brush
from surrounding perimeters of 25 to 50 meters.

- Clear away thorn-bush fences that surround some fiel

g,
These collect blowing leaves and debris and serve as
harbor age and burrowing locations for the rodents, This
practice might require increased attendence to keeping
stock animals away from gardens.

= Kill rudents living in burrows in the gardens and sur-
roundinyg perimeters, bv d1gging open burrows, if neces-
sary. Fill in burrows and resume operations whenever
new activity 1s noted.

- Clean village vards, pPiling ma.erial off the ground
to reduce rodent harborage,

- Store grain, focd, and other material in houses being
damaged by rodents on racks aor tables away from walls
where rodents can gain easy access,

- Pile miilet, 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 starage piles which cannot

be raised from the ground.

Such projects might be undertaken by village chaildren
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.

Rodents and Disease,

Rodents or their ectoparistes may transmit a variety g3

OFAd‘ QRACME N man Mhhm emcmbemes 2 - .
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increased whenever rodents and men are in close contact,
particularly if many rats are dying ur being killed. Under
such circumstance, fleas, mites, ticks, or lice may laave
the dead animals to occupy new hosts. Diseases borne by
sowe orc - nt species include plague leptospirosis, murirne
typhus, salmenellesis, and rat bite fever., I have no

infermation cn the potential of A, miloticus, Mastomys,

.

I. pygargus or uther Senegal species as vectors or reservoirs
of these discases. This should be checked at once, and
consideraticn might be given to the inclusion of epidemio-
logical survers within the scope of the national camp~ian,
Rural doctcers should be briefed on the symptoms and treat-
ment of rcdent-horne diseese and a reporting network establish-
ed. Pecple should be advised nuc to handle live or dead rats
during the campaign. Burrows shculd be opened to scarch for
dead rats afrer poisoning. Rats dying on the surface near
inhabited areas should be removed with gloves or implements
and burned or buried away frcm houses and areas frequented

by humans,

An Effective Frogram for the Future.

Planning should be initiated for a more compréhensive
program 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 apnroached 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

33
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base, on-going programs of low-cost, effective pest control

for the Sahel countries,

Types of Studies and Training Activitieg Reguired.

Although a more comprehensive plan for acquiring needed
information cculd be drawn, I wish to mention a few examples
Oof the types of fied evaluaticn activities and training
programs that might prove most helpful in realizing the
short-term and long-term objectives of the Government of

Senegal rodent control program:

= evaluation of local bait carrier materials and
formulations for various damage situations:

- developnent of efficient bais 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 cultivat:on systems, field preparation,
and crop rotation schemes for reducing rodent losses
On a permanent basis;

~ development of appropriate systems far 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,
program 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 Pesearch Center 1

Universitv af tha Dhilimeionn -0 « . _ U

i
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=~ 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 Statke

University, Ohio).

Summary

The Sahelian region has suffered for two seasons
following the drought from eéxtraordinarily high rodent popu-~
lations involving several specizs, Some of the rodents
involved ozcupy most major hab:itits; their visirility have
raised rcdent control from an ‘unimportant" agricultural
fctivity to 3 focus of national attention in the context
of an emergencv Drogram to protect crops. The program plan-
ned for Sencgal would involve the use of more than 2 billion
F.CFA or abouc $10 million (US) in prepared rodenticides and
grain incentives during the next 8-9 mcnths. Clearly this
kind of effort, if possible at all eccnomically and logistic-
ally, cannot be sustained for long ar repeated periodically,
and work must be undertaken tc develop effective control
methodas 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 effectjve 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 pProtect remaining dry season crop-
lands will probably make the shortage of trained personnel

a critical factor in the initial dry season program. Various

»
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environmental sanitation methods should ba trijeq to reduce
damage to smal) garden plots and village food Stores --
perhaps as an alternacive or ip conjuction with planned
campaigns. Local authorities shoulg be briefed on pesticide
safety and Creatment of accidental pPoisoning, and arrangements
should be made for epidemiologica) assessment of the potential

for rat-borne disease transmission. As soon as possible,

manent part cof Sahelian agriculture,



Table 1.

APPENDIX A

Materials*‘proposed ty the Government ot Senegal for use in

the naticna! rodent campaign

program proposal).

(table abstracted from GOS

Commercial 4ame

Cnemical Name

Formulation

BARAKI-RIZ
RACUMIN

CAID

CAID

TOMORIN
RATILAN
WARFARIN
SUPER-TURAGIL
QUICK

SOVI

Chlorophacinone
Coumatetralyl
Chlorophacin»one
Chlorophacinone
Coumachlor
GEIGY 23123
Coum-fene
Coumacene
Chlorophacinone

Crimidine

0.005% bhait

0.0375% bait

0.0735% bait

0.025% tracking powder
1% tracking powder
0.05% bait

0.025% bait

0.005% bait

L.005% bait

0. 1% bait

*» . . . . .
Use of unverified names of commercial materials for identi-

fication purposes only without recammendation or endorsement.
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RAT CONTROL IN RICE FIELDS

Adapted'from “The Philippine Recowimends for Rice — 1976" and
“oecially reproduced for the MASAGANA 99 Rice Program.

Jdoint Recommendatlons of the Bureau of Plant Industry;  tha Chtiege of Agriculture, University
of the Phitippines at Los Ouncs; the Rodent Rasearch f;emer_‘_/; and the Philipoire-iorman Crop

Protection Program—el/,

For many years, rats have Leen a persistent
problem of rlce growers threushont the Philippines.
Fleld dam>nye by rats costs the nition mililons of pesos
every year (Fizure 1).

Nearly all rice farmers suffer some rat “*umage,
glthouzh extent of losses vary, bBased on cut titlers at
harvesl, avuroge losses are appiexlmateiy  wur per
cent. Fach year some farmers sutfervery ey dam-
age, even torzl losses at times.  Fertunately, cuch oc-
currences ere rave. A typical puctare of rice ond may
have an aver-u:e o 20 to 200 rats, bat scme . reas ad-
Jacent to vimna, marshes or waste arcas muy have
&8 many 33 10,0G2) rats per hectare.

Your chances of havinx vy dumogae {over 10
per cent) on veur farm are less (han Loin 10, If you
plant near areas where rats can Mve heg - on crops (for
example, coconut groves, wantcian?, u: e cation ca-
nals), your chunces of haviny hes v dumace are usually
greater. Even updor these conditions, ¢ o T meth-
od outlinad in th~ following pases has he<n consistealy
successlul,

Rat control {8 un essentia’ tnvestment, which re-
quires moncy, Lme, and eftort, tr. 3¢ rircum-
stancea, ¢i'v the egrzivalent ca

‘ C'Ia v;]le&,

prutect ;:r_-‘l [N

KINDS OF 2a™§

Appiroxtmately ) Kinds of r2t, ecur in the Phil-
fppines.  Culy two, Batius ratlus oo o ~enas and Rat-
Eﬁ aneativenlye, are Seripus fostY N ndjor rice-
growln:f wees.  Thew: two tyoes sre Gulie it to recosg -
nlze separitely. I some 1eppong
Rattus norvesjeus attack rice srons, 5o ot vussible,
at present, G recommend diter controel measure s
for the difterent species, ot 1t control methods af-
feet whatever species is hiving inycar [reld

fattos evelang and

TYPE OF DAMAGE

Most farmers are [amiline wiih rut damare. Ra's
may canse catendive damangs to Lo sody, Shortly after
transplunting, the scedlirr: are eaton. Ofleatimes ad-
jacent seedhinzs Inoa smattaver oy Le adected, As
rlee beeomes older, rats cut Gl o oamd ent portions
of the develepinn head.  This <imiun s dispersed
throughout the tield and is ditt, ale to se unless the
Alaunts arc examnined closely.

1/
TTThe Bodeat Mescarch Conter s o conperat) © resear
Industry, the Unnverndy of the Priipepes ot Los Bagoes, the

When rat populations are relatively tow, rat dam~
age tends to occur alony the dikes. ving heavy fn-
feslaifons, more damage occurs in the paddy interior,
resalting dn Meat-ouls " A5 (ive lizals manice, RS
feed on individual grains, often remalning at one plaat
for someutime. After harvest, small viles of hulls can
be seen on the paddy where rats have been feoding,

AT CONTROL

The 7. {c of rat control 15 a popular one 2mong
farmers, rofessional agriculiuri.is, ard laymen,
Nearly everyone has a favorite theory or sinry ahout a
new method or proceaoure thut wiil work in any situa-
tion. In fact, po single ccrtrol motad cas be used
everywhere, In evaluating diftereat methoas, i1t is {in-
portant to remember that the oh;olive s to reduce
crop damnge.  The number of rats vou kili 1s not so
fumportant; it is the neaber that remia in your pad-
dies that reduce your yield. Cther [actors, sach as
cost, practicality, swfety for humans and amimals, and
environmental side effects, are aiso impu:tant to con-
sider when a particular contrul method (3 chnsen.

GIZNERML NEASURES

Several general agrizultural pmctices may be
helpful In reducing poleatial rat prodems Cutting
weees along « “es and_canil banks artoiccent waste
areas, partico 2rlv severval - :

S e sting

and duving the early stoges ol 1o Aliremoves

caver wnicn rals need to xurvite. Transdaating at

aveut the same time &8 your necvhhers ma, roduce

your chinces of heavy damage. Fiells garine nich
t

carlier or moch later than 1 s sormiardi o nees ofinn

have very heivy 1nt darmace and (AT U NS M AL R A 1
At _this stage uare usualiy ool oo sl Rilboeg rats
at any time by any method may s Leipiul, bt for the
favmer who wants to protect kis oo oo, thei~ 1+ 1o suoiy-

period: In arves with extremely hizh rvat fonuistions,
Lolt:e , with acute puisons belore scedhedding or tr.ns-
planticg, is also desirable,

Btitute [or continuous eat centeol thee = je eray

‘-
SUSTAINED BAITING
Chronic poisons provide a mears of 21rryinT on
centinuous rat control with very lictle cost 2nd tiger
compared (o sume of the other methods. These huit
materfals ar. used at low eoncentration, o the amount

chand training center sapported by the Base v of 17lant
Nutiunal Feonomice wnd Deselopm: it Mo, the Na-

tonid Scicnee Dovelopment Boatd, the National Feod and Aguvicalture Council, and the UL S, Ageney for (ol retjor ol

Deve lop nt.

2

[ Plant Godustey sssistod hy the German Government,

/. . ) . ; .
The ibippne-Gernrey Crep Poatedtion Prozeamme i« on integ cated crop protection presram of the Bueeau

2
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ot chemieal s Hatr st eaf poram 3 hat
Aoty diy for several dova, ennaliy less than a weel,,
before they ave hadled.

Hecaase (e symplioeas develop slowly over a pe

smalt.

riod ol days, rats usuady dicoin their Pucions or o
other protected areas. Mane peopie hRue to conrt dead
rats after puisen bajting This usadbly is not poasible
with chrunic poisons. i bhat i boirs
M meogee b o resuiaely . oy o ere i
efforts will be rewarded by tocuced
to 12 wed s of baiting you can expiey toh o reduced
the rat poralation in and around veur tite farng (see
Figure 2) so that you caun be assured of 2 seod crop,

LA T ] anl
Your
Atter 1o

s

ERYEHEI

COSTS ARE LOW

The major costs of sustained baiting with chronic
toxicants are for the bait carricr and for the time -
quired to wvisit the bait stations regularly, Aprvoxi-
mately 10 kilas of baitwaterial js the mesrthatis re-
quired unider usaal cortitions topratect pno by
rice fov the caviye crop, The labor required Is approx-
Imately I man-hour each week throughout the crop,
Many suttabie chemicals ave available., The costs of
chrunic toxicant’ efSuah ta treat 10 Hilos of baiit rmnre
tfrom £91.39 t5 13,00 dependiny an the miaterial vead,
the ssarce of s 2oly, and the aret of the countmy.

Dot o

MATERTALS TO USE

Chronic toxicants require bait material, a chem-
fcal conceatrate and buil containers. Most grains can
be used for bait m.terisl: choose cne which is avajl-
able or can be obtained at low cost in your reglon.
Mary farmers have oblained good results using low-
quality milled rice or rice shorts. Do not use rough
Tice (poliy), because ratls remove the huolls and do not
Ingest much of the toxicant, .

Miry chronic toxfeants are available n the Phil-
Ippines us concentrates. Hatox:n, Racumia, Tomorvln,
Diphacinone, and Liphadione are exariples of commar-
cfal chemilecals which are available at agricultural
stores. Prices and package sizes viry considerably,
but all of the materials have similar action. When
comjiiring prices, note that some corcentrates can bhe
used to prepare mere bait material than others, To
determine the actual coat of chemical in a firished bait,
dividé the re:ail cost of the concentrate by the rumber
of kilos of bait o be treaed. Read the lzbel carefully
50 you can follow the manufacturer's instructions.

Local malerials can ugzally he obtained ut little
or no cost for making baa ¢t2tions. Sectlons of bimboo
with nodes at mildle o> ends, one liter cans, or dis-
earded on: quart ol cans, orrned on hoth ends, make
g2ad Lontuiners.  Undor very wet enrlitsons, it js
sometimies desirable to use Lirmer hait stitions which
afford naaximum protection f1om the weather, In 1roqs
with a1y als, it is fmportant to vee encieth stations
to attow all animals BaASy recess to bagt (see Figare 3),

PROCYNC 115

Fts importent to howe Lait mater; Lavulable to
all ot _oignying
Bt rainge! fue.
Cive oo o

[ SORPTRPN

cuwe feld fom vl unhl rice
i only a it minher of rats
A0 sianle baat contiiner, the rimber of con-
sl be procuded oorelation to the momber of
Foodian g your fields:

EAY

The tolicwinge methads, teatd andey
conditions, widl help vou relate the anteneg:y of your
control effort: fo the poteatial danage to yOUT crop.
These procedures are recommendod s v puide for your
operation:.,

I. Mix the recomuended concentrate with the
bait material. Using morc chem; -l than recommended
‘foes not jmprove control aad will only increase your
esponse,

2. Select five baiting locations for one hectare of
tweeland to he protected,  The locaticas should be at
least $0.meters apart for good coverage. Contairers
can be placed on or along dikes, or supporicd alove
wator level in the paddy. Other goud ivcations to piace
bail coniainers are dike Intersections, canal banks, or
old thres'ning mounds,

3. DBegin baiting as soon as youv fields have been
transplanted. Place on. container ot cach location and
put 6 tablespoons of batt inside. Aflter three days,
check the biit containers, X all of the bt bisteena
eaten, at one location, place two dditional e sinera
and olace 6 tablesponns of bait in all thives, eheck agaln
fn 3 o 4 days. If the hait i gone, siage 3 vdyitinnal
czrtainers at the lecationg where this hapoened aod
Imalntain #vproximately 6 tablesporis of hast {n each.

4. Continue to check the biit coutainers twice a
weck. If rats continue to consume ninst of the bait at
soine of the locations, place {ncreasinrz amounts of bait
In each contalper. A one liter can will hold up to 18
tablespoons. Trv to anti~ipate fnerences in consumon-
tion so _that haft will be left in tha containers each time
you chesk: add additional full containers {f nesvgeary,
This Is tmnortant, I balt {s not avaulable after rats
have feerrned to come to the station:, therms may be
heavy feeding ¢ nearoy plants, '

5. Remcve and replace bait that bos,nes moldy
or excessively wot,

G. Because the few rem-Lung ratg, less than 10
Percent of the originzi population, wil] prefer the deo-
veloping grains to the bait, baiting may be stopped at
least twe weeks before harvest unless bait consumption
remafns high. Wher bait consumption begins to de-
cline, some of the stations at cach point may be re-
moved.

Philtpprine

WHAT TO EXPECT

Usually, bait consumption will incrense rupidly
sometime during the perlod 3 to & weeks after trang-~
planting. This is the pericd whon rats arc moving Into
your paddies., Do not be alarmed by this rpid In-
crease.  Continue to replenish the batt qnd cunsimption
will generally level-olf or decline. If yeur neitkhors
arc also pr:icttclng rat control, the ncreases will rot
be as greal, When rice heuds mature, hait consump-
tion usually drops off sharply because thoye only are
a few rats remalafnz.  Although the rewmdning oata
concentrate their feeding on grain heads, pre-harvest
damage should be minimal. Remember that chronte
toxfcants wotk d:fferently from other matctials,  Don't

become (iscuuraged i you don't find dead rats; they
die i thelr biurrows.
SAFETY

Al agricultural pesticides are poltons -t Lhould

be used carcfully, Store necticidec im rlanat’. tar oa1 s
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gz-,r,'.ui‘ners out of reach of children and pets. Do not
URE MINIGE €aNS 0 spuoas ysod 1 measere pestyycides
for any other purpose. iy chemicals outside your
house. Do not breathe the du't or LApaTS. Do not eat,
drink, or smoke while hariting chemicals, Wish your
hands thoroeghly cach time Vo finich v oar wagk,
Chronic tovtennts 4 e telatively s te compared o
otiier pesticides, They cinse bre Gadonn of the bloog
cloting proceas and anumals usally die from it mual

bleeding, U treated bait or co,e fatzate ds acendontudly |

eaten, take the person to o dostor ur clinie immediate -
ly. Treatment foc POLSCvinT with chrenic tovicants
consists of oral doses of Vitamin K, and {a some cases,
blood transfusion,

COO?ERATIVE.‘_ RAT CONTPOIL

When a farmer uses chronic pisons, the protec-
tive elfects of baiting usually cxterd outs:de his farm
for as much a3 205 motory in each direction. Partjcy-
larly duziez the first 3 wevss after transplanting, rats
from peripheral arcas will be attracted to bawt con-
tainers, If your neizhbors ailso practice suslined bait-
Ing, your results wiil be improved and everyone's costs
will be reduced,

TECHNICAL HELP

T i pecammenddioe ., mave been appuo.sd for
fmplementation be o i BRA- 1970 unde r e tidton -
al vice productian propram — MASAGANA 99, pag,-
ers qualilying for MASAGANA 99 loans or superyision
miy contiuct MASAGANA 09 rico extension technologists
Or participating banks for add:tional detagls,

For additionad advice or, Tat conirel or for help in
securing 1at conteol materinls, consult a Ry reau of
Plant “aldustry pest contcol oliicer or MASAGANA u3
rice ecteasion technoleyist,
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Fig. 3. .Rat baiting stitinns for rica ferms.  (Local materials can usually be obtained at littie or no cost
for iaking haiting statirns,) 4/



