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1. Probiems on the occurences of the rodent damages in paddy fields of
Chao Phya Pilot Project

Three sidés of a target field {n Chao.Phya Pilot Project were surrounded
by circie levea as a-flood.prevention lévee, the 5thef side was.bérderéd by
‘a road, and such eﬁgineering works were able to practice ;he rice culture of
the wﬁole year. Accordingly, the devélopéd paddy fields in Chao Phya are
located in a special enviropment unlike that in ﬁaekiong of-wﬁich was carried
out by tﬁe same Trrigated Agriculture Development Project.

Rodent damages in the péddf field of Chao Phya Pilat Project had occured
at the first rice culture period in October, 1979 and afterwards enormous
damageé had been observed at flood szeason every:year} The foilﬁwing eétimate_
on causes to the occurrences of large rodent damage was derived from the
resuits of practical survey, That is{ rodents inhabiting fields outside the
cirele levee had lost their living places during flood season and invaded into
the interior part of the circle levee. Moreover, at this time rice crops.{o be
edible food for rodents had beenéculéured in the interior patrt and théée
plaﬂfs were necessarily attacked by invading rodentsT The rodents attack
concentrated in the smaller culture area and occasionally destructive damages
‘have occured. Also, as.the land consolidation was iate in early.stage of this
‘project and cropping stages wére not uniform, coexistence of vatrious deve10pment
stage.ih the whéle'fiel& had bought the prolongation of attack period of
rodents, ahd 50, démage areas had enlarged.

On thé one hand, in the paddy.fields of Maeklong Project rodent damages
_ hadiqccuréd-bqt:its'degfeé.was slight and did not cause any economical problems.
" The fqllo?ing estimate on the céuse of.fhé_slight rodent damage was done.

o C) The 1and consolifatioﬁ'had compleféd Quickly,rhopping stagé were uniform and
‘so; ro&eﬁt'damageé had diépers¢diiﬁ Wide areaS-'C) A part of rodent population

: hgd'trahsférrgd_ihto neighboring fields.



Based on the records of rodent damages of rice crops in wide areas up to
this time in Thailand, rodént damages had oceured in the whole development
period of rice. Especlally its degree was'severe at booting stapge and milk-ripe
stage; In the case of the fice culture in wet season, todent damages had
pccured frequently at a period from the last ten days of'September to the first
ten days of December. In the case of the rice culture in dry seasoﬁ, rice crops
.were attacked concentrically by rodents, because natural foods.except rice
Crops were scanty.

"Rodents need foods, water, nésting places as ecologically survival factors.
Eniargement of both culture period and culture areas of rice crops through the.
develqpment of. irrigation system is clearly favorable to survival of.rodents,
becapse edible food amounts become abundant in the whole yéar. Such an
incessant existence of foods in the whole year will bring the enlargement of a
population size of infurious rodents and coﬁsequently, rodent dameges will
increase naturally.

Therefore, to analyze the causes on differences of degrees of rodent
dgmages between paddy fieldé of Maekulong and those of Chao Phya is neceésary
and sgch a work is also indispensable to.establish rodeﬁt control étratégy in
near future. Thus, we will discuss and examine the following problems.

(1) Ecological problems on infurious sﬁecies
Major species of rodenﬁs, that attack agricultural crop including rice

crops, are the gteater bandicoot rats (Bandicota indica), the lesser bandi-

coot rats (Bandicota savilei), the rice fieldratS(Rattus'argentivengg), the

Ryukyu mice {Mus caneli)and the coloured mice (Mus Cervicclor) etc. Repro-

duction of these rats and mice has the most activity at a period from
November to February, although there are differences among rodent speciles or
inhabiting places. Furthermore, there are one or two reproductive activities

at a period from April to June in the genus Bandicota, from June to August in



the genus1ﬁg§; from June to July in Rattus argentiventa, respectively.

If the number rodent population does not decrease through natural
salection or an extaminafion treétment, a rodent popuiatiqn is necessarily
to increase judgiﬁg froﬁ such high reproductive'activity and the more a
reproductive kernel is 1arge, fhe more the inecrease of rodent populaticn
become larpge.

- Although at presenﬁ theexterminationéreétment has been carried out to
prevent the increase of vodent population, it is very difficult to efédicate
thoroughly a whole population of rodents. Davis (1951) reported that three
quarters of a Qhole population in theBrown rats, Raftus norvegiggg,inhabiting
an urban area can be comparatively easy to exterminaté'but.thé resitual
population might be difficult and the expenditure for the exterminafion of
rodeﬁts.may be éeven ten times as much as that for prgvio&s extermination
treatment. . Accordingly, the more the paddy field areas are wide, the more
both the expenaiture for the extermination of redents and the
labor became-ﬁeéesséfy. Also, it has been known sﬁfficiently that when a
rodent population is excluded by an extermination treatment and afterwards a
low level of the residual population éaﬁ not be maintained or rat-free fields:
obtained by-eradicatioﬁ treatment are occupied by some invading rodents, the
rodent population could recover rapidly to an original level. Theréfore, to
Vpractiée=reasénébie éxtermination of- rodentsg, the following subjects must
thdré&ghllf éonsider.(:) to find out a-suiféble period for an extemination of
'rodgqt'tﬁat a population size is &ery small and it is very severe to the
isﬁrviyaiﬁéf_rodents.(j to appoint a scéle of tafget fields that the exter-
'mihgﬁiop freatment should be carried out, 3 to praétice repeatedly the
ex;érminatién pf=rodént; because the increase of both sitall residual
' pbpdléf@&ﬁ;and iﬁﬁgding'poﬁﬁlatién—have to prevénﬁ. By'ﬁeans of various

_works forﬂthe'maintehantefdf rat-free condition, damages of rodents’



could be suppressed within economically tolerable limits..Moreover, as an
increase of rodent population-undét closed environment is remarkable in
paddy fields of Chao Phya that is suéh special environment as circle levee,
perlodical forecast census on both the dynamiqs of_rodent’population and the
occurence of rodent damages must be practiced and this census éontributs.
probébly Lo analyze the'céuses of the occurence of rodent damages inside the
cirélé levee,
.(2) Problems on ecological exterminatign method

It is clear that if rodénts are deprived of foods and inhabiting places,'
they céﬁnont survive, However, to apply tﬁis ecological extermination method
to exclude rodents inhabiting in arable land including paddy fields is very
difficult. To remove all edible foods of rodents from araﬁle land is to deny .
thé.production activity of various crops and. to practice such an idea.is
entireiy difficult. HOWerer;fin order to protect agricultural crops from the
attack of rodent, to practice the culture of cfops in a period except attacking
period is worth investigation. Furthermore, by arranging broeadly synchronous
harvesting and by the édoption of monoculture system, to avoid the concen-
trical attacks by rodents become possible and so, by thesé methods rodent
daméges will disperse t0 an inéonspicuous state. That is, to practice the
maniﬁulation of cropping seasoﬁ for the prevention of ro&ent damages is ?ery
necessary.

Such meeds as cogon grasses (Imperata eylindrica) are growing thick on

the levee and bunds of paddy figlds. The cogon grasses ére a kind of harbor
and main food source to rodents at dry season. Accordiﬁgly, cleaning opera-
tion to exclude weeds by scytheknife or herbicide is very imﬁorfant. As a
method to drive burrow-digging type rodents, such as the'genus Bandicota and

Rattus argentiventer; toward the surface of the earth or other places,
- . .

fumigation with poisonous gases, smoking and douche with hoses have been



employed and ﬁo practice flooding treatment in pqstPhafvest fields is more
cheap and effective. The flooding method will bring a reduction of inhabiting
places.of rodenfs and so, it alsb will bring an effectiveness killing two
birds with one sﬁone.

In the:case of paddy fiéldé, levee, edges along irrigation canél and
river bénk bé§ome harbor to rodents and to reduction there inhabiting placgs
as pdssible as is desirable; Particularly, as Width and height of levee give-
some effects on living space of rodents, the levees should be made as low
and thin as possible, and a rraditional plan to make up new levees must be
re—examined from'the standpoint of the prevention of rodent damages.

(3) Problems on chemical 6xtérmination méthod

At the present time, the chemical extermination control with rodenticides
have been carried out most broad as aﬁ extérmination method’ in arable land
and plantea laﬁd. In the casé of arable land, the necessaty conditiom of
rodenticides that are employed, are as follows. ()' The extermination effective-
ness is very high.()_?he use method is economically cheap. |

For this.object, many researches on rodenticides have been carried out -
up to now, buf rodenticedes to satisfy fully the condifioﬁs described above
have been not necessarily emﬁloyéd..When it was éxamined every injurious
species whether the fodenticides employed at the pfesent.time satisfy all
these conditions or not,:tﬁere are'mgny problems évidently. Poison baits
being.fuilyIEAten_an& showing high effectiveness at any time regardless of
injurious s?ecies, environment, whether, season and develbping stages of
crops etc, are'ﬁot yet foﬁnd out. It is a réal.sﬁate'that the relatively
Bé;éér ﬁoiédﬁ.gaits_are selééted-catefully and used timely. In other words,
 h0Q £o make rodents'égt poisoﬁ baits éﬁd how to apply.these baits at any
.ﬁ;@g'aﬁé‘véty.impoftéﬁt;prébléms.fbf tﬁé'realiZation'Of high effeciency of

?po§56ﬁfﬁéits; For ‘the solution of these problems, food habits of rodents must
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be demonstrated fully every injurious specles and poison baits fitted
satisfactofily into theirgfood hébitS'must be made up. However, it is
rggrettable that the researches and the tries on these probléms are Very few,

Next, the problems on the usé timing and the use method of polson baits
must be discussed. According to a research report on tﬁe rodent extermination
in Thailand, it is effectiﬁe_that acute poison baits (zinc phosphide)
are first applied at a shift stage betﬁeen early period of wet season and
late period of'dry season from April to May, in order to reduce remarkally a
rodent population and hereaf ter cpmulative ﬁow to apply these baits at any
time are very important problems for the realization of high efficiency of
poisonbaits. For the solution of these problems, food habits of rodents
_must_bé demonstrated fully every injurious species-and_Poison baits fitted
satisfactorily into their food habits must be made up. However, it is:regret—
table that the researches and the tries on these problems are very few.

Next, the problems on the use timing and the use metth of poison baits
must be discussed. According to a research report on the rodént extermination
in Thailand, it is effective that acute toxic baits (zinc phosphide) are first
applied at a shift stage between early period of wet season and late period
of dry season from April to May, in order to reduce remarkably a vodent
popuiation and hereafter cumulative poison baits (Wafférin.and coumatefralyl
etc,) are applied by sustained baiting éystem in order to sﬁppress the increase
‘of a residual population. Of course, this extermination method had employed
together not'only rodenticides but also mechanical extermination method such
as blanket system and fumigation extermination method with toxic gases etc.

If a period from April to May is immediately before the increase of rodent
population in spring time, this time may be a suitable period for the

extermination of rodents being based on the report. However, according to



other research report, this period correspondswith the reproductive period

of rodents in spring.time and if it is the casé, from the standpoint to
practise tﬁe strategy of rodent extermination at a low 1ével.0f rodent pnpﬁ1a~
tion, this period may be.not suitable. If 1t is desirable to avoid the
deteriofation and special processing of poison baits and cémpiicaﬁed.method
guch as the use of bait boxeé resulting from worse weather in the early stage
of wet season, the practise bf the chemipal extermination method with poison
baits in dry season is more favourable. As there are no culture plants in the
period shifting from plant culture in dry season to that in wet season and

it is severe to thé'survival of rodents, to aim such a period for the
extermination of rodents also must be examined.

The researches and the examinations originated from. both thé integrated
considerations on these problems and the precise estimate on the effective-
ness of various extermination measures must be carried out from now.

The above description is the problems utilizing rodenticides as a form
of poison bait.

Oun the otﬁer hand, rodenticides alSﬁ can be utilized as a contact
poisonous trackiﬁg powder. This wethod depends on the u'ti.lization of inherent
habit that when the dust adhere to the fur and feet of rodents, they lick and
'ingest dufing grooming behaviour. Accordingly, having many oppértunities to
malke rodents come into éontact with the poisonous tracking bowder to get the
toxic effects is necessary. Therefbfe, it-is usual to lay certain amount of
poisonous . tracking powdgr.on'the-eqtfancé'of burrows or blow into them in the
-fieldéf'Althdugh the extermination teéts carried out at the paddy fields of
:Chaé Phya'showed.hopeful results, té establish the extermination metbod with
: poiSoﬁous:traéking powder must.be examined by all means from now. However,

s fhié méthdd éqﬁid not be uséd in wet season. Also, the possibility of this

.méﬁhbd in the field ha#ing notably many burrows must be examined from the sides
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of thg cost and the labour.
In the above description, various problems on the extermination and the
control of fodents were discussed.. Detailed strategies for the extermination
- and the_control of rodents are described as foliows.
2. Detailed strategics on the extermination and the control of rodents
(i} The census on the actual situation of crop damages
As kinds of rodents inhabiting in the inside énd the outside of target
arable land ave numerous, a period of attacks and a degree of damages of crops
is investigated every injurious species of rodents. In this case, as the census
on the actual situation of the rodent damages for rice and: other crﬁps is useful
to the forecast of late damages, the fields arisen the occurances of rodent
damages are divided as EollOWS'and.these census records are preserved.
@)Rice |
CD Sugar cane, maize and cassava
(:)Barns and chieken farms locating near cultivation land
(:)Food stofage'structures

To analyse the damages of rice, the following items on the damages of rice

are examined.

@Dib-classify varities of vice, application of fertilizer and the lay of the
land etc, as possible,

@)To set up treated areas and untreated areas and to sample at random onée
hundred hills per about 2,000 m of paddy fields and then to count damaged
tillers and undamaged tillers. These censuses are'c;rried out periodically.'
By these censuses, a periad of attack aﬁd a situation of crop damages and
features of damages of every developing stage of crops (sowing stage,'booting
stage and milk-ripe stage ) are demonstrated and a suitable period for the

extermination of rodents is determined.



(2) The Forecast census on the occurrence.of rodent
To forecast beforehand the bccurrence_of rodent damages through thé
census on an'actuél sit#ation of its damages ig useful to set. up various
reasonable strategics to suppress the crop damages within the minimum degrees.
For this object, tﬁe followiﬁg censuses atre necessary;
®To identify the kinds of injurious rodents
()'To estimate the density of the rodent populétion
C)'To analyze the compresition of rodent species in a population
@}To forecast a future change of a popﬁlation through the dynamics of the
population |
C)ﬂb foreéast on the occurence of rodent damages
These census records are able to practise perhaps an economic control
method.
1) The census on inhabiting'situation and dynamics of injurious species
In order to demonstrate a situation of inhabitation of injurious rodents
in and around arable land inclﬁding'paddy fields, the following censuses
are carried out at some combination together or alone.
D) The visual census
ﬁodent signs, such as rodent.burrows,'droppings; marks of growing and
foot printé-etc., an leﬁee, edges alongirrigétion:canal and rviver banks are
investigated. It is éleér that whenrburrows 610596 with soils are opened
:agéin;'these opened burrows havg'been utilized by rodents, althoﬁgh
inhébiting species of rqdents_afé unknown. In some cases, both size and
 size of'dréppings, énd sizé of burtrows, of become indicator to identify
“rodent species.
_() Thé'iﬁhabitation.Census'ﬁith”ﬁlain baits

'Certéiﬁ'amouht{(lb - 20 z) df_bquen'rice énd unhulled rice is laid
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at intervals of from 10 m to 15 m on levees, river banks, edges along
invigation canal, and from the disappearance of these baits a situation of
the inhabitaiion of rodents is judged. However, this method has a lack
that kinds of rodentlspecies drawn baits are unknown.
(@) The inhabitation census with traps
The two methods, C) and (), mentioned above are difficult to grasp
numbers and kinds of ‘rodents inhabiting in a target areas and traps can be
effectively used for this object. Based on the census fecords up to.date,
capture rate is higher in the use of live traps then that_of snaptraps.
Kinds of baits for the capture of rodents must choice things of high
preference in consideration.of census pime and kinds of cuiture plants.
Traps are arranged in a form of grid or line adjuéting.to a sifuation

of census areas. In the case of rodents of small size, such as the genus

Mierotus and the genus Clethfionomys, the intervals belween traps are 5 m
or 10 m but in the case of rodent of large size, such as the genus Rattus, -
the intervals between traps should be prolonged, as long as 10 m and 20 m. .
Generally, census days are from 4 days to 7 days. Based on the .capture
records for several days with the catching and killiﬁg method {the removal
method), the whole number of the inhabiting rodenfs could be estimated by
the calculation of the method of least squares or Zippin's method (1958) or
Sugiyama's expedient method. In the case of live capture, the mark-release
method cam be used in order to -grasp both kinds and numbers .of inhabiting
.rodents. Lincoln index method is a kind of this method.
() The biological investigation on individuals caught with traps
contributes to demonstrate not only the kinds of species but also a
situation of reproduction and a composition of species in a rodent
'populatioh, and these data make the forecast of“fodent"occurrence possible.

As a limiting factor of this method is numbers of traps, this estimate



meﬁhod should be carried out in several representative places selected in
consideration of census areas, kinds of culture plants and these develop~
ing stage, and.based on these census records, the whale population of
rodents in the whqle ;rea could be possible. Accordingly, the selection of
census areas is very important.

Based o1 the data of the actual situation'of crop damages and the
occurrence forecast of rodents, the operatioh method of rodent extermination,
the operation areas and the operation time must be examined and simultaneous-
1y an integrated control witﬁ the combination of various methods should be
appliéd in the places of the occurrence of_damages or the places of which
the:oécurrenge of_damages.is presumed. To sét up the controi ﬁlanning of
which the numbers of the populatibp of‘ihjurioué species éuppressed alwvays
by these operation activities, is the most reasonable . ¢ontrol method. Thus,
to prevent rodent damages within a minimum degrée become possible.

{(3) Yerformance of extermination and control methods

Based on the censuses on an actual situatioﬁ of rodént démagés-and the
occurrence forécast of rodénts as mentioned above, the rough plans for the
performance of extermination and control meth@ds can be gotton and simultaneous-
ly in consideration of the COnditicns of the ﬁanagement scaie of fafmers
and cﬁlture crops, the comtrol ofganizaﬁion is established and chemicals and
utensiles are prepared. Then, the proper guidance for the operation of these
methods are carried. out every district and then the inspection for these
acﬁiﬁitiesris done.
i) Exﬁérmination method
(1) Extermination district: In consideration of factors relating the
' occurrénée of rodent damqges and by the invéstigation on - the magnitude of

these. factors, both target ‘districts necessary to promote the extermination



activity and the performance steps are determined. In the case of Chao Phya,
‘the target area is the pilot project farm.

.-()Exermination method: The extermiﬁations method with which extermination
performers ave able surely to practise certainly to get further good results
is selected. In the case of Chao Phya, the ecological extermination method,
sucﬁ as to dip up rodent nésts and to spray herbicides, and the chemical
éxtermination method wifh potson baits are performed. Fundamentally, poison
baits should be used by two steps. After poison baits of acute'poiséns
are first used as described in the research report in Thailand and rodent
population is reduced remarkably, éumulative poisons are secondly used.
Also, to apply the contéct.poisonous'tracking powder into active burrows
is effective in the developing stage of rice, particularly in dry season,
that.ﬁhe acceptability.of poison baits is vefy low. Although at the present
stage general extension for the utilization of the poisonous tracking
powder may be difficult, its utilization can be recommended in test farms,
demonstration farms and pilot farms. From noﬁ, researches:and tests to
iﬁprove the acéeptability of poison baits are necessary. Also, in.the case
of ‘which a form of throw-bag containing poiéon'baits is utilized, special
paper bag possessed the adequate water;proofing and the adeduate ventilating
+air should be empioyed. Furthermore, when poison baits are distributed into
active burrows and on the passage of rodents, these effectiveness is more
high. If the researéhes on the utilization and the development of the
poisonous tracking powders progress, the extermination and confrol methods
with a combination of poison baits and the said powder could be pervaded.

Generally, the acceptability of poison baits are lower on and after
the developing stage of rice plants than at a period of post-harvest because
of deponding on the amount of edible foods in the paddy fields. Researches

on the fmprovement of low acceptability of poison baits in the former stage



of rice must be promoted_actively. To prevent a deterioration of poison
“baits and to practise easy diétribtiou of poison ones in wet season,
preparatione of rodenticides of throw-bag type described above-élso are
necessary and its high effectiveness have Been shown. In Chao Phya farm,

in a period from harvest stage to next sowing stage, the rodent population
decfearéd by the application of poison baits. At the present time, maintaing
this low population of rodents is an imﬁorﬁant key to prevént the occurrence
of rodent damages in the mext cultivation period. Also; to introduce the

use of the contact poisonous tracking'powder is worthy to try.

C)The performancé period of extermination method:

In consideration of the fluctuation of the annual population of
injuricous species and the cccurrence time of rodent damages, operation
time, operation period and numbers ol operation for the performanée of
extermination in one year are detérminéd. Tn the case of Chao Phya, the
harvest period of rice coincides with a peak of reproductive periéd of
rodents béing due to a report of a agricultural specialist. A period
immediately before the reproductive period is a suitable extermination
stage and the said techinques are introduced.

&) Confirmation énd.maintenance of extermination:

“To perfofm the investigation for the confirmation of the extermination
effecfiveness and then to keep the suppresive ﬁressuré for the maintenance
éf the low population of residual rodents witrhin an economic toléréble
1imit,“varioﬁs control methods must be always carried out.

2) Method for Eﬂe preventi0h of re-occurrence of rodent damages

'_-Whéh the”exterminatién“work had completed in a target area and after-
.wafds-aﬁy contr01i0perafion was not perfdrmed, rodent population increases
andfgrop'dgmages'oécured again, Accbfdingly; the following works should be

successively performed.



C)Periodieal census on the occurrence forecast of rodents.
C)Extermination work 1s carried repeatedly out to prevent both the
; Habitatiqﬁ and' the reproduction of the residual poﬁulation of rodents as
possible and further the environmental adjustment in a target field is
verformed. For this aim, the strict eﬁforcément of the removal of weedé,
.flooding treatment during mo~-cultivation period and efadication actioﬁ
with the so-called "blanket éyStem" have to be performed,
® To prevent the invasion of rodents from neighﬁoring places, the extermi-
nation work should not be limited in a target cultivation fields alone
and performed in wide areas including ﬁaste land and places overgfown.with
weeds and bushes. When an invasion route is obvious, rat~fence with sheet-
zinc,.vinyl sheet and etc. is used as a pfotection sheet, invadiné rodents
is conditionedly leaded on the moving route along this sheet, and both
rodenticides and traps are laid along this route.
3. The system of control work
The system of rodent contrel work consists of three systems of investigation,
control methodrand performéﬂce.-rThe environmentél adjustment should be succes-~
sively hold as a usual practise and functional orgainzation of control performance
must be established so that functiom of these éhree systems is exhibited guffi-
ently. Thus, it is possible that the occurrénce of ¥odént'damagés is suppressed,
Even if there is the decurrence of rodent damages, it can be suppressed within
economic tolerable limit.-
Though the function necessary to the rodent control was already described
from various sides, this éummary is as follows.
(1) To promote the envirommental adjustment to prevent the occurrence of rodent
damages.
C)To choice.an adequate performance period fofrthe rodent exferminatidn.

()'To promote the selection and the supply of rodenticides with high safety and



high extermination effieienéy.

(%) To transmit the knowiedgement of rodent biology, such as the indentification
of injufious speciés,.ecology and so on, and further both the information aud
the knowledgement necessary to the extermination and control of rodents to
farmers, technical leaders, extension workers and related persons, and fufther
to train them on the techinqueé of both the extermination and rhe control of
rodents.

() To. perform the investigation on the magnitude of rodent poﬁulation befOrg
and after the extermination and the coutrol operations in order to confirm the
extermination effectiveness.

()ﬂk)prompte the systeﬁatization on the system of control performance and the
system of Investigation, particularly the synchronoué cropping period and

simultanecus exterminatlion performance in a target district.
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1. Preparation of adequate rodenticide

Main point of the pfepérétion methdd is to ééat rice grains witﬁ'a_film
consisting of polyvinyl ai&qhol; sodium.dehydroacetate and molasses.and édheéion
of zinc phosphidé to this £1lm. By this prepération, it is.possible to coat ricé
grains with a mixture of zinc phésphide and other additives by surface tfeat-
mént even though_an amount of zinc phosﬁhide is 1% to rice grains as.wéight
percentage. Furthermore, zinc phosphide.is hardly washed.away from rice grains
‘with water or rain. | |

Based on the déta of acéeptabiiity_and_toxic effgctiveﬁess.of.rodenticide

examined in Chao Phya pilot-farm, the composition of poisen baits is decided as

follows;
Rice | 82.7%
Wheat flourl’ 4.7%
Zinc phosphidez) 1.2%
Molasses { sweeter ) . _ 1.38%
Cocénﬁt oil ( attractant } 1.38%
Polyvinyl alcohol ( biﬁding agent ) 0.0094 %
Sodium dehydroacetate ( anfiséptic ) 0.0047% .

1); Corn stérqh can be a substitute for wheat flour in order to
| mix unifofmly with zinc phosphide.
2y Pgritf'ié 90%. Accordingij, the.cqncentration of zinc phosphide
must be added a_little bit higher than 1.d%1 In-£hé case of 90%
pﬁfity.of.zinc.phosphide,_added l.2%'0f the.pﬁison in order to
Jmake:a ﬁeison baits containing 1% zinc phosphide éé final con-

cehtration.

Process of poison baits -

38—



The diagram shows the prEparation process for poison baits of 34.5 kg.

C) Mix zinec phosphide ( 397 g ) with whéat'floup ( 1.7 kg ) in a mixer uni-
formly.

C) Pﬁt molasses ( 50 g ), polyvinyl alcohol ( 34 g ) and sodiﬁm dehydroacetate
-( 17 g ) in a stainless conﬁainer, and stir the mixture for 5 to .10 min in
thé_container:heated at 60° —~ 70°C. Thus, the mixture become a solution
stafe.

(@) Put first rice grains ( 31.4 kg ) in a coating machine and add the solution
Prepared at the process (). Mix them for 5 min and the said solution is
coafed on the rice grains.

C) _After'coéting treatment, add the mixfure of zinc phosphide and wheat fiour
‘into the machine and operate the machine fof 15 min at the speed rate of
SO rpm. Thus, zinc phosphide adheres elaborately on the.fice.grains.

(B) Add coconut oil ( 500 g )} into the machine and mix with the treated rice
graiﬁs Byrthe operation of the machine for 5 min.

() . Tfansfer the p:ﬁééssed rice grains to a driér and dry.thém at 70° - 80°C
for 2 hr. After the processing; a weight of poison baifs becomes about 34.5
kg.

C) Pack the poiSon‘baits at the rate of 2 g of the dried poison baiﬁs per one
Water—proofiﬁg paper bag.

The loss is estimated to be abéut 5% up to the process 6 and 2. - 3%
at packiﬁg précess, respectively. Consideration on the loss should be taken

when preparing poison baits.

Special attention
1) Mix zinc phosphide with wheat flour thoroughly. Otherwise, zinc phosphide
does not adhere to rice grains uniformly.

2} When the solution, powder mixture or oil is added to the rice grains



in the coating machine, divided the.édditiveé into -several patris and
add them on the whole rice grains.

3 If ﬁoisturé confent of ﬁoisbn baits is more than 10%, the.baits are
decayed easily by molds etc. Thus, Dry the baits until moisture content

‘decreases to 8%.

Diagram of Poison Bait Preparation

Molésses 500 g _{iice-grainsl 31.5 kg| " |Zinc phosphide ~ 398 g
Polyvinyl alcohol 34 g Wheat fiour__ 1.7 kg
Sodium dehydroacetéte 17 g

Water 1.7 ke o () Mix uniformly by

o water

Heat, dissolved-and stir
_() for 5 to 10 win at 60° - :
70°C ( stainless container )

C) Mix by ci?ting machine for 5 min at 50 rpm.

] '
C) Mix by coating wachine for 15 min at 50 rpm.

~+—f%—_{coc0nut oil 500 g

&) Mix by'coating:maChine for 5 min at 50 rpm.

| S
) Dry at 70° - 80°C for 24 hr

Poison baits 34.5 kg [Zinc phosphide : 1.0%]
: Moisture . B.O%

@ Pack in a wateruprppfiﬁg-paper-bag
(2g/ bag)

Poison baits
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2, General note of applieation of rodenticide

It is imoportant to estimate the rodent population in arable land including -
paddy fields when the extermination of rodents is performed. But it 1s generally
hard to know how mény rqdéﬁts live in a target area. The number of rodent burrows
implied a m&gnitude of rodent population te some extent., One burrow does not
mean dne'rat; There are aléo new and old burrows and all rodent burrows have been
utilizedrby inﬁabiting rodents. It is difficult to know number of rodents poiséned
with poison baits and further to find out the dead rats killed by them. The de-
crease of péiéoned Baits suggests that rodents.eat them or take-them away to
fheir'nest. Acéordingly,the decrease of poisoﬂe baits applied rodent burrows
reveals prgeisély number of inhabiting rodents. |

Therimﬁbitant-point for acquirement of best effectiveness of exterminatidn
is to'find where and when poison bait are 1aid.and further how to apply poisbn
baits, becausé efficacy of the applied pﬁison baits is éonfirmed=by lethal test
or éktefﬁiﬁation_test. Baéed on the ecology of rodents and a situation of damages
on cropérinCIH&ing ri;e plants, application method of poisén ﬁaits is described

in this paper.

(1) Adequate time of applitation

© The. maximum efficécy of pbison'baits is obtained when extermination work
is carried out during a minimum level of rodent population and immediately
before the propagatioﬁ_starts. Furthermore, rodents are*exp6cted to exhibit
high acceptability of-poison.bait when edible foods are least in arable land.

Considering the bleeding season of rodents in Chao Phya, a dynamics of

rodeﬁt population is presumed as shown in the figure. The populaﬁion decrease
fromIMarch to July because of migrafion and dispafsion_to the area and of a

worse food condition in a period shifting from dry seasom LO wet season. It is



needless to say that the seasonal fluctuation of populétioh_should be examined
more precisely By'sdryey'on the time of occurrance of damages, Accordiﬁg to
the seasonal‘fluctuation'of rodent population the adequate time for extermi-
nation of rodent is.April to. June when the size of the'population 1s smallest
and the propagatlon is about to be at the first ‘stage. Durlng thls seasomn,
the rodent extermination should be carried out by p01son baits. To maintain

- the decreased population, the extermination work is performed once every two

' months.. After October, practice the exﬁermination.oﬁce every month for the
preyention of roﬁent'damages, because rodents invade the exterminated atrea

‘from surrounding area in this season.
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EZ) Platé to aﬁplfiﬁg'poison baiﬁS -

.POiSOﬂ baits are applied to the'placé:@hefe rodents iﬁhébit, Generally,
_-manyiﬁurfbws'aré-fouﬁd"on ridges in paddy fieid, and banks of irrigation difch—
:és'éﬁdfrivéfs Po1son balts are applled to the area in which many burrows are
' surely utlllzed by 1nhab1t1ng rodents In the sugar cane, maize and forage
'-icrop fields, p01son balts are applled in the place where many leaves of crop

.remaine or grasa ﬂrows thlck There places are good for the survival of rodents.



The genus Bandicota moves 100 m around a burrow and Rice rats do 50 m.
Thus, it 1s necessary to apply poison bailts around a burrow including éur—

rounding places in consideration of the home range of rats.

(B)Method_of application

There- are acute and cumulative poison baits. Generally, zinc phosphide
is used as acute poison and anticoagulant-type rodenticides;.ln this casé of
applying these poisoh baits, efféctive ﬁethod is first to'exterminate rodents
by acdte.pdison baitsj.and secondaly residual:rodents and ihvadiﬁg.rodents
by cumulative poison baits with bait-bixes laid on rat traék.

.The effective application of acute poison bailts is ﬁo.lay it near the
burrow of habitat after harvést. To identify active situation of burrow in
haﬁitat, close thé burfow with.soil. If.the closed burrow is reopened, a rat
lives in it. When the droppings, foct prints or tooth marks are found, apply
poison baits at the intervals of 10 m. In addition, lay non—pdisbﬁ.baits

' sﬁch as rice gréins or rice bréﬁs'for.Z or 3 days before-applying'poison baits
( pre—baiting method ) to perform the effective éxterﬁination by poison'baits.
Rodents.gékes much poison baits when the baits are laid under bénﬁané leaVés
or rice hﬁll. The effective exterﬁination is expected to lay poisom baifs on
the track or habitation place in the.field limited by the flood maﬁupulatiﬁn.

The applied amount of poison baits is 5 to 10 g per one place for acute
poison baits { zinc phosphide ) and 23 -~ 30 g for cumulative poiéon baits,
After application, periodical'chgck of the poison baité should be done.

.When the baits are taken or carried aﬁay, the supplement of the baits of
the'baits.is continued unfil it remained by the time of the ﬁext_check. One
to fwd kildgrams of poison baits is aﬁplied to lﬂha..The intervals of-extermi—

nation operation depends on the population density. The population is restored
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rapidly after efadication_or éxtermination by invadingrrodents and population
‘density increses, One time extermination work is not enough to con£fol rodentS'
and this work should be performéd repeafedly depending on the population den-
sity.

The efficacy of extermination'should'ﬁe checked for the plan of next ex-
termination work. Decrease of damages or food print and droppings shows roughly'
efficacy of exterﬁiﬁation. But for the precise determination of effibacy, clbse
burrows with sbil and count the.reopened burrows., In this case; the.sampling

survey is desirable to reduce labor,
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