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AREA SCALE EVALUATION OF
SUMITHION (OMS-43) FOR CONTROL
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A field trial evaluation of Sumithion (OMS-43) was carried out in
the Mamasani area, Kazeroun, southern Iran, in order to evaluate

the effectiveness of this insecticide for the control of adult anophe-

line mosquitoes.

The technical difliculties encountered in the area and related

to malaria were the resistance of A, stephensi to DDT and Dieldrin,
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the exophilic and exophagic habits of A. d'thali, A. superpictus and
A. fluviatilis and the ecology of the inhabitants,

Sumithion spraying, wdp, 2 g/m2, covered 57 villages with
a population of 11,445,

One round of spraying was implemented in August at the peak
of activity of A, stephensi. The effectivencss of Sumithion was eva-
luated by pyrethrum spray, exit trap, night bait and outdoor collee-
tions, as well as by age defermination of female mosquitoes and bio-
logical evaluation.

Pyrethrum spray catches showed a remarkable reduction in
indoor resfing density of A, stephensi. ¥Exif trap observations in-
dicated 1005, mortality within a 24-hour recovery period. The man-
biting rate was reduced during th ecourse of collection, On the basis
of the results obtained, it was concluded that Sumithion is an effec-
tive insecticide against anopheline mosquitoes and controls A. step-
hensi, under the conditions of this experiment, for about two months.

After the development of resistance in . stephienst, the main vector
of malaria in the southern part of Iran, first to DDT (1957} and
then to Dieldrin (1960), the strategy of the Malaria Eradication
Programme in southern Iran was radically changed. Thereafter,
various combined antimalarial measures were used and several po-
tential antimosquit® compounds (adulticides as well as larvicides)
were evaluated under the prevailing conditions of the southern
part of the country,

Comparative studies based on the effectiveness and cost be-
nefit analysis have resulted in the utilization of Malathion as a
suitable insecticide, substituting DDT and DLN and in some ins-
tances used in combination with these insceticides,

Malathion treatment, 50% wdp, 2 gs/m?2 (one t° 3 rounds
per annum, depending on the area), was implemented in 1968, and
has resulted in the approximate control of A. stephiensi on the lit-
toral plain.(3) However, in the foothill and mountainous areas,
where the activity of A. stephenst was reduced, other secondary
vectors such as A, d'thali, A. superpictus and A. fluvitalis were still
active,

Due 0 the exophilic tendency of A. fluviatlis and A, d’thali
and the outdoor sleeping habits of the inhabitants, the transmis-
sion has not been completely interrupted. Malaria transmission
usually occurs during 8 months of the year (April-December) with
a peak during mid-August to mid October,

The frequency of application of Malathion may increase
the possibility of development of tolerance of resistance of A step-
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hensi. Therefore, making available other potential insecticides
the control of mosquitoes or for replacing other compounds is
ways of vital importance,

Sumithion is one of the new insecticides which has b
used in field trials in Kisumu, Kenya. (2)

In order to assess the value of this insecticide under

prevailing conditions of Iran, an operational study was carried
in Mamassani area, Kazeroun, southern Iran, in 1972 (Map 1)
Objectives : The main objective of this trial was to assess the
pact of insecticide treatment on the overall local anopheline po
lation; special attendtion being given to A. stephensi, the m
vector of the area. The evaluation of the effect of insecticide
other confirmed vectors i.e., A. d'thali, A. superpictus and A. |
viatilis was also under consideration, Moreover, toxicological e
luation of the compound was underway along with the entomc
gical assessment (5) Motabar and Coll,, in press.
Area of operation : The area is located on the southern slope
the Zagros Mountains and has a sub-tropical climate. The av
age maximum temperature is 40°C in July-August. The wint
are mild and the temperature rarely drops below zero. The re
tive humidity varied from 30-509% except on rainy days.

Ninety per cent of the dwellings are built of sun-dried bri
covered with mud and 10% are built with ridged thatch roofs a
mud brick walls.

Spraying Operations:
i. past-spraying cxperiences : From 1950-71, several residual hot
sprayings were carried out in the area including :

10 rounds of DDT, 75% wdp, 2 g/m?;

4rounds of Dieldrin, 50% wdp, 0.5 g/m2; and

5 rounds of Malathion, 509 wdp, 2 g/m2.
0. Present O peration : One round of indoor spraying of OMS.
at a desage of 2 g/m? {technical grade) was cawied Sui in
whole project area in August, 1972, The spraying covered 57
lages with a total population of 11,445 inhabitants.

"The percentage coverage in temporary and permanent sh
ters was 99.6% and 96.1%, respectively. A summary of sprayi
operations with OMS-43 in this area is given in Table 1.

Entomological Evaluation: Five representative villages in t
OMS-43 sprayed area and two villages in the comparison ar
treated with Malathion® were chosen for entomological evaluatic




RESULTS AND
DISCUSSION

Pyrethrum spray collections were carried out at ten day -
tervals at eight fixed capture stations in each village,

Floor sheet collection, The number of dead mosquitoes
found on sheets spread overnight on the floors of six sprayed shel-
ters was counted at 10 day intervals,

Larval density was assessed by the counting of a number of
dips. The third and fourth instar of larvae were identified, and
the whole instar of larvae collected was counted for larval density.

Window trap collection. A total of 20 exit traps were ins-
talled in a number of sprayed houses (four window traps per vill-
age) and live specimens were observed for 24 hour mortality and
examined at 10 days intervals.

Shelter pit collections. T'wenty artificial pits (four pits per
village) were established in OMS-43 sprayed villages and were ex-
amined at 10 day intervals.

Night-biting collections on human and animal bait were
carried out at 10 day intervals in three villages treated with OMS-
43. The collections during the hour after sunset, who caught all
anophelines alighting on four villagers used as bait. An assessment
of animal bait was conducted by one collecting from an ass and
a cow.

Veclor age determination was assessed by the ovary dissec-
tion of females collected in five OMS-43 treated villages by De-
tinova’s method.(1)

Biological evaluation on various surfaces in treated houses
with laboratory hred blood-fed A. stephensi females was carried
out at weekly intervals. The WHO method (6) was used for the
assessment of the residual deposit on sprayed surfaces.

Coverage of the area with Sumithion resulted in a considerable
decline in the population density of A, stephensi.

The density for 4. dephensd decreased in fve treated vill-
ages from 352.9 per shelter hefore spraying to 2.9, 11.4, 3.5, 4.2,
0.2 and zero in August and Septernber {1'able 2).

Pyrethrum spray collection of A. stephensi in forty dwell.
ings totaled 14,119 before spraying operations. The number of
empty blood-fed, half gravid and gravid females was 1167 (8.3%),
5820 (41.29%), 5339 (37.89%) and 1792 (12.7%), respectively.

During the three days after spraying, 119 A, stephenst were
found in pyrethrum spray collections and the number of empty,
blood-fed half gravid and gravid females was 98 (82.4%), 10
(8.4%), 10 (8.4%) and 1 (0.8%), respectively (Table3). The de-
crease in indoor collections of A, d'thali after Sumithion applica-



tion was also considerable.

In two comparison villages sprayed with Malathion, the
density decreased from 997.6 per shelter before spraying to 42.6
9.3,75,6.1, 4.2, 18.1 and 19.8 in Auvgust, September and October
(Table 4),

In pre-spray collections in 16 dwellings, 15,962 A. stephens
were captured and the number of half gravid and gravid femates
wats 2037 (17.89%) and 3220 (20.1%), respectively (Table 5),

Durig August and September, a total of 65 A. stephensi and
213 A, d'thali were collected on sheets spread overnight on  the
floors in OMS-43 treated villages. Adequate exposure time is no-
ticeable in the killing offect.

The main larval breeding places of A, stephensi are rise
fields, canals and river banks,

Due to rice season cultivation activity in July, and the con-
sequent extension of larval breeding place surfaces, a remarkable
merease has been observed in the anopheline population in hoth
OMS-43 trated and comparison villages treated with Malathion
(Tables 2-4). Following OMS-43 application, a gradual reduction
of the larval population is obtained.

Adule female collections were carried out in artificial it
shelters before and after Sumithion (OMS-43) application, Al-
though . stephensi as a species is quite endophilie, due to the nu-
merous out-put of larvae, remarkable numbers of 4., ste phenst were
collected in pit shelters. The maximum density was observed to
be 21.8 per Pit three days after Sumithion application (Table 6).

A. d’thali, also known as an expohilic species, was collected
with a maximum density of 49.3 per pit shelter,

Exit trap ohservations were carried out during th= pre-spray
period and a total of 25 A. stephensi and 507 A. d'thali females
were coleleted, with an average mortality of 56% and 63.9%, res-
pectivelv, after a 24-hour ohservation perind (Table 7Y,

The indices of empty, blood-fed, half gravid and gravid fe-
males trapped were 149%, 16%, 12% and 58% for A. stepliensi and
HLE%, D01%, 2.4 and 7% for A. d'thali, respectively,

After Sumithion application, the mosguitoss captured in
exit traps were kept for observation, none of which survived for
24 hours. Among the collectad mosquitces no higher stages of blood
digestion were seen.

During the pre-spray period, night-biting collections were
condueted on human haie. The maximum man-biting rate of A.
stephensi was abserved to be 38.4 per hait per night,

The man-A. stephensi contact indices ranged between zero
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and 16.6 per bait per night alter Sumithion application (Table 8},
No great number of A, stepliensi bites were ohserved during the
80 days after spraying, with two exceptions where a total of 378
AL stephensi were collected with man-biting rates of 14.9 and 16.6
per bait per night 3 and 10 days after application. It may be
mentioned that the inhabitants sleep outside during this period of
the year and thus the catches wer emade almost entirely outdoo:s.

A few man-A, d'theli bites were observed during the course
of study.

Animal night bait collections indicated a high pereentage of
mosquitoes captured from animals. The maximum rate of A. step-
Iiensi and A, d'thali was observed to be 215 and 133.7 per night
bait before Sumithion application.

The animal-A. stephensi contact showed an average num-
ber of 27.1 and 24.3 bites per animal 3 and 10 days after applica-
tion, ‘Thereafter a definite reduction in hiting rate was observed
(Table 9).

In spite of a remarkable decline in A. stephensi biting in-
dices the animal-hiting rate of A. d’thali during the same period
ranged between 1.7 and 61.5 per bait per night.

Apart from A. stephensi and A. d'thali a few A. superpic-
tus were collzcted with a maximum rate of 3 per hait per night.

Ovary dissections carried out on 247 A. stephensi revealed
an average parous rate of between 54.1% and 62.49%. TFollowing
sumithion spraying the parous rate of a total of 237 A, stephens:
dissected dropped to hetween 3.5% and 9.8% (Table 10).

A total of 25 A d'thali were dissected with a parous rate of
76% in the pre-spray period. After spraying the average parous
rate was observed to be between 22.8% and 39.5%.

The results of biological evaluation of the Sumithion effect
within the 30 minute exposure period have shown a mortality rate
of about 72.6% on mud walls up to 3% days after spraying; how-
ever by 102 days it had dropped to 8%. Wood hio-assays gave
more than 70% mortality up to 95 days after spraying (Table 11).

Wall and roof bio-assays were carried out with a one hour
exposure period. on mud, 74.5% and on wood, 100% mortality
rates were observed for up to 88 davs.  After 109 days on mud
and woud they had dropped to 51.39% and 83.8%, respectively
(Tabie 11a).

A study was made by routine hio-assay on sprayed surface
with Malathion as compared with Sumithion, With a 30 minute
exposure period, the maximum morality was observed to he 68.5%
on mud walls 11 days after spraying. Wood bio-assays gave more



iranman J. ¥, H, sprmg 1973, Vol, 2, No. 1,

ACKNOWLEDGE-
MENT

REFERENGCES

than 70% mortality through 88 days after spraying {Table 12),

One hour bio-assay exposure on sprayed mud walls anc
wood roofs was recorded at 88 days after spraying with mortalities
of 74.5% and 96%, respectively (Table [2a).

Susceptibility tests using the WHO technique were carried
out on A. stephensi. The mortality rate, with 49% DDT concen.
tration and oneto four hours exposure {ollowed by a 24-hour re.
covery period, was observed to be between 09% to 1% and 8.9% tc
12.9%, respectively,

With regard to 0.1% and 1% Fenitrothion {OMS-43) con.
centrations, the range of mortality after half an hour exposure fol-
lowed by a 24-hour recovery period was observed to be between
0% to 2.0% and 99.2% to 100% respectively and with one hour
exposure between 0.7% to 5.8% and 1009%, respectively.

The range of mortality to 0.5%, 3.29% and 5% Malathion
and half an hour exposure followed by a 24-hour recovery period
was observed to be between 1.4% and 7.99%, 35.2% and 70.3¢;
and 63.5% and 95.9%; with one hour exposure the mortality rate
was 2,1% to 19.29%, 93.6% to 99.3% and 1009, respectively.

In conclusion, results obtained by entomological evaluation
showed that Sumithion was effective in the control of A. stephens:
until the end of transmission season (for more than two months.)
The effect was observed not only on the anopheline indoor resting
and larval population but also by outdoor resting, night bait col-
lection and age determination of the vector (Table 13). The studies
were perforned at the peak of activity of A, stephensi. But in the
case of other vectors species (4. superpictus and A. d’thali) the ef-
fect of insecticide was not so significant due to exophagic and exo-
philic habits of these species.

Further studies will give more detail on the effectiveness
of this insecticide.
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TABLE 2.

(C8~53) DRIADED

HAZEROUW, IRAN , 1972

Days AsStephonsi) A.dthall da supe:ﬁ,\icm?sﬁ_ofln\,iatili%noz>lzeline
lionth . [ G S Tlarvae
after mlans pUmber L. o iHumber,, . b
R R Faer bR [ogy” [Famber Bl Humber per | number
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C c 0 o} o] 8] 8 Q 0.2
Lay pre-~ o
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" >2 .8 31 0.8 33 0.8 'Pl 0.2 55,
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i 40 hd 46 101 7 0.2 2 C.0%5 31.8
Fuly 5 " 350 8.7 | 189 447 g 1.1 0 0 21.7
" %118 352,90 837 | 20,9 | 0 | o ¢ o i 52
5 - : o A o} . =i
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10 454 e s e 0.7 4] 0 0 o] St
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TADLE q. SULZIARY OF FYRETHRUM SPRAY CCLLECTIONS
AND LARVAL COLLECTIOFRS IN COLPARISON VILI—
AGES TREATED WITH MATLATHION -LANASANT ,
KAZERCUN , IRAN ,1972

Days A, stephensi A,dbthali |A.super ictu% A.fluviaiil J“t shel ine
Konth afier } vee
spraying Humbexy. tiumber - Hamber,, Humber nunber| =&
Number per Kumber per Humbex per Funber per | ver 10 ldip
hut hut ut T hut
Pre-spray O 0 o] 8] o o] 0] o] 0.6
Lay
"
¢} C o] 0 0] o] G o] T2
" 2 0.1 2 0.4 1 | 0.7 0 0 25.7
June " 35 2.2l & 0.2 7 o | © o 10
" 475 0.9 52 a2 5 0.2 C ¢ 13
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" 10806 [675.3 1 1016 63.5 o] o] o] o] 122.5
" 13563 [857.6 | 1272 79.5 e c 0 0 168.7
FuELST " |asge2 |997.61 227 |14.1 0 0 o o | 82.5
5 682 42.6 24 1.5 4] Q o o] 22.7
15 145 9.3 C Q o} ¢ 0O 6] 25.5
’engi‘ 25 920 | 9.5 40 2.5 1 19 .27 0 o | 15.7
35 a8 Gl 37 2.5 4 0.25 o} o} 1.7
45 &8 4,2 Y 0.5 3 Qo2 U O 5
Octeober 55 290 | 18.1 38 -9 30 1.5 0 0 4.7
65 317 19.8 [} 0.4 7 Q.4] © 8] 8.5
75 [E1S) 4.1 2 0.1 8 G.5 C C e
November 85 1 10.06 G ] 0 o] C [¢) o]
] U & v U ¢ 0 U o c
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marns €. SULLLLRY OF SUELRER FIT CCLULRCTIOHS OF
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TABLE 7 SUMMARY OF EXIT TRAP COLLECTIONS OF ANOFPHE-
LINES IN SUMITHION(OMS-43)TREATED VILLAGES
MAMASANT,KAZEROUN, TRAN, 1972

[
days Total Nbé&%%%f after 24 hours obfgrqa~
Lonth |affer i species ) . % tion
s praying dead alive| dead alive mortality
]
pre-~Spray: - - - - - -
July w | A.stephensi| 0 25 1 T 55
" A.dbhali 0 507 324 183 63,9
3 A.gtephensi 46 7 7 0 100
A.dbhalid 198 25 24 ¢] 100
A.stephensi| 14 13 13 0 100
Auvpust 10
A.dthali S54 66 66 0 100
ag Asstenhensi 2 2 2 o] 100
A.dthali 52 %8 38 0 100
A,stephensi 2 0 o] 0 -
1 4, athali 31 31 31 0 100
September
40 A,stevhensi | ( 1 0 -
A.dthali i1 11 11 0 100
50 A.stephensi G o] 0 o] -
A.dthall 3 5 5 o} 100
€0 A.stephensi ¢ 0 o] 0 -
A.dbhali 3 6 3] 0 160
Octobe
50 A.stephensi| O o o 0 -
Aldbheli 0 0 0 0 -
30 L.stevhensi| O o Q 0 -
dl.dbhali G G G G -




Area scale Lvatuarion...

TABLE 8. SUMMARY OF NIGHT BIDING CATCHES ON HUMAN
BAIT IN SUMITHTON(OMS-43)SPRAYED VILLAGES
MAMASANWE ,KAZEROUN, IRAN, 1972
days A.stephensi A.dthali A.superpictus
fter
Month |* ; : ;
spraying| Number Nr‘/balt/Number Nr"/bal‘/Nmnber ¥r./bait]
) night night night
Pre-spray 55 s 36 3 K 0.3
July
n 461 8.4 13 14 0 0
3 179 4.9 8 0.7 1 © ]
August 10 199 6.6 0 0 0 0
20 24 l 2 8 0.7 0 0
30 25 2.1 0 0 4 0.1
Septem— |
ber 40 5 | 0.2 0 0 3 0.2
50 1 | 0.1 2 0.2 1 0.1
| .
6C o | 0 0 0 0 0
October 0 | 0 o ¢ 0] 0 Q
I
80 0 0 o 0 o) o
g0 0 0 0 0 4]
Hovember| 0 o o 0 o 0
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TARLE 9, SUMMARY OF NIGHET BITING CATCHES oN ANTHMATL
BATT IF CUNITHION ( OLiS-43 ) SPRAYED
Vil1AGES-MAMASANT,KAZEROUN, IRAN, 1972
P ! T |
days d.s teplhensa. A.dbHali A.superpictus
Nonth ]
after Nr. /bait/ Nr./bait/  |Nr./bait,
spraying | Number st Jumben Number .
night wight night
Dre-spray| - - - - - -
Junes
" 14 2.3 § 118 | 19.7! 24 | 4
" 56 9.3 196 2.7 10 T.7
July
" 1278 213 802 33,7 15 2.7
3 163 2741 369 61,5 0 o
August | 146 24,3 | 138 | 22.3] o 0
20 23 3. 261 43.5 8 1.3
30 28 4.7 | 323 53.9| =0 5
Septem-| 40 2 03 | a4 7.5 3 2.1
ber — i ] —1 ]
i ] U 51 8.5 13 2.2
_________m_______ﬁ I
&0 0 0 25 4,2 4 0.7
October| -, 1 0.17 | 16 2.5 2 0.3
80 3 0.5 10 1.7 4 0.7
i 9C G 0 3 0.5| 1 0.2
Hovenbs
1GC o) 0 0 0 9] o,
L



ARda SCille LVARIATION...

TABLE 10 RESULTS OF OVARY DISSECTIONS OF COLLECTIONS
OF ANOPHELINES IN SUMITHION (OMS-i43) TREATED
VILLAGES-MAMASANI , KAZEROUN , IRAN , 1972

proportion parous

days
Month after Species . i
SPraying _ 0, Parous
dissected rate %
A.stephe~ 125 62.4
Pre~spray£ e
July .dthalil 25 76
" k.stephen 122 St
nsi
Aupust 3-10 A.stephe—- 152 9.8
nsi
_A.SteEhE‘ 85 3u5
Septem~| 15-40 2Ed 5
ber _A.dthali| 43 39.5
October| 45-70 A.dthali 70 22,8 :
== |




TARLE 1.

RESULTS OF BIOASSAY EXFOSED 30 MINUTES TG
SUMITHION (OMS-43) SPRAYED SURFACES-
MANASANT, TAZEROUN, IRAN, AUGUST-NOVEMBER, 1972

Hud surfaces Wood surfaces Al}l surfaces céntrol

days (sorbegi) (non sorbent) o
arter No. % 2K ¥, % Ne. % 294 To. % 24k
POTaying tested mortality tested mortality tested moffﬁ? tested |mortality

4§ 289 96.9 01 100 590 88,5 61 0

11 301 95.7 M2 100 603 97.9 61 0

18 048 92,1 300 100 604 96 61 0]

25 302 37,7 200 100 602 95,8 57 C

32 292 85.5 298 100 590 91.8 59
i 39 203 72.8 203 99.6 806 86,1 59 o}
46 297 83,3 301 98.6/ 598 | 81.1 | 58 0

53 296 45,9 298 95.3 554 71.2 58 1.7

&0 299 40 299 9349 598 G7 o0 0

67 209 35.2 304 92.1 613 634 &0 0

74 303 52 307 91.8 6710 62.1 6”1 1.5

i 353 2 305 89.8 &08 58.5 &0 o

38 149 T, 4% 151 8.1 300 a2 62 0

a5 152 1.2 150 71.3 202 41 a1 0

102 150 5 148 67.6 298 37.8 63 0




Arga scale Evaluation...

PABLE 11 a, RESULTE OF BIOASSAY EXFOSED ONE HOUR TO
SUNMITHION (OMS~43) SPRAYED SURTACES-
MAMASANI , EAZEROURN, IRAN, NOVEMBER 1972

days Mud surfaces Wood surfaces All surfaces Control
afton (sorbent) {non sorbvent)
spraying No. ¢ 24K Ho. S 24 h Ho. % 24h| Ho, \\ % 24h
tested [mortalil tested mertvali tested mortal;} tested morta\l;';,
) A Yy hd
88 149 4.5 151 100 200 87.5 62 0
95 147 61,2 151 95.35 298 78.5 51 0
102 153 &80.1 149 G4.6 2z 771 63 0
109 152 51.3 149 83.8 301 574 57 o
TABLE 12 =a. RESULTS CF BICASSAY EXFOSED ONE HOUR TO

MATATETON SPRATED SURFACES AS COMPARED
WITH SUMITETION-MAMASANT,EAZEROUN ,IRAN
ROVEMBER 1972

Mud surfaces; Wood surfaces 411 su_z-fa\c:esl CGontreol
days (sorbent) (non sorbent)
afier Ne. % 24h No. % 24h No, % 24 h No. % 24h

SPPAYRRE rocted) nortpli tested mortali tested morté}l tested morta%}
H “u u

88 51 7445 51 96 102 85.32 20 0
95 50 &8 51 88.2] 101 78.2 20 0
102 51 56.8 40 79.5| 100 &8 20 0

109 § 49 | su.8| %0 74 99 59.5 20 0




TABLE “12.

RESULTS CF BIOASSAY EXFOSED 30 MINUTES 10O

MALATHION SPRAYED SURFACES AS COMPARISON

WITH SUMITHION-MAMASANT,EKAZEROUN,IRAN,
AUGUST-NOVEMBER , 1972

- Mud surfaces Wood surfaces | All surfaces I
days (sorbent) (non sorbent) céntrol
aiver ¥e. % 2yl Xo, % 24h{ No. % 244 To. % 29
sprayingl tested mortg:i.i~ tested morta%“!?,- tested morts%%- tested morta%,f}.
4 101 47.5 98 100 199 733 20 o
11 Q9 68.6 100 100 19g 84,4 19 0
8 95 57.8 g7 100 192 75,1 19 0
25 g8 48,4 96 96.6 194 72.5 20 S
32 a8 41,8 100 g2 198 867.2 20 C
30 wee |- 35 7% 93.6 179 60.8 21 o
46 105 32,.¢ 100 89 205 50 21 0
53 105 | 33 1C1 8a 204 | 58,3 21 o
&0 106 50.2 48 88.7 204 58.3% 22 0
&7 102 | 25.5 902 | 83.3] 204 | S53.4 22 o
VAl 102 24.5 Q0 83 202 55.9 20 o
31 103 24,2 101 81,1 204 52.9 =1 0
88 50 18 4G 73.4 99 45,4 20 0
95 51 11.7 50 68 101 39.6 20 0
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Fig. 1a° ANOPHELINE INDOOR IENSITY IN SUMTIHION
(OHS—-43) TREATED VILLAGES-MAMASANI,KAZEROUN
IRAN, 1972 ,352.9
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Fig. 2. COMPARISON OF INDOOR DENSITY OF A STEPEENSI IX
SUMITEICN AND MALATHION TREATED VILLAGES-
MAMASANT ,XAZEROUN, IRAN, = 1972
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Fig. 3. SHELTER PIT COLLECTIONS OF ANOPUELINES IW
SEIITHION (CQMS-45) TREATED VILLAGES -
HMAMASANT , KAZEROUN , IRAN , 1992
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Area seale Evaluation...

FIGURE 1
MAP SHOWING OPERATIONAL AREA TREATED WITH SUMITHION
(OMS-43) AND MALATHION MAMASAN{, SOUTHERN IRAN
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