
Establ ishing  a m a l a r i a  

D e m o n s t r a t i o n  Control P r o g r a m  in IRM1

By LAWRENCE B. HALL,  Sani tary Engineer*

A description of Iran, its  flora and fauna, is  
included in the report prepared by Dr. Justin M. 
Andrews (pages 1-24). This report w ill, therefore, 
deal directly with the problems encountered in 
carrying out the objectives of the assignment,
i .e . ,  (A) the training of spray crew foremen; (B) 
the training of the technical f ie ld . supervisor; 
(C) getting the residual spray program actually 
under way; and (D) securing the cooperation of 
other agencies in the nation-wide malaria control 
program.

A. P e z e s h k i a r s  Show Apti tude,  In te l l igence .  
In obtaining the first objective it was found that 
considerable delay was experienced in assemb­
ling the pezeshkiars (assistant doctors) who were 
called  in from the ostans for training. These stu­
dents drifted into Tehran over a period of 10 
days. The delays were caused primarily by diffi* 
cu lties in communication and transportation. 
Once assembled the pezeshkiars showed a con­
siderable degree of aptitude and intelligence in 
assim ilating the material presented. They quick­
ly  grasped the basic material and after very short 
fie ld  experience demonstrated their ability not 
only to apply residual spray them selves but to 
supervise crews of fellow students in the spray­
ing of relatively large areas. As part of the train­
ing, the c la ss  sprayed all the inhabited dwellings 
of three v illages in the Tehran area. Given the 
transportation, the material, and equipment, it 
is  believed that each of these men is  fully cap­
able of instructing and supervising one or two 
crews in residual spray operations.

To a ss is t  the trainees in their work the Com­
municable D isease Center publication “ DDT 
R esidual Spray Operations”  was revised to make 
it applicable to the Iranian situation. This re­
v ised  version was translated by members of the 
sta ff of the Ministry of Health and mimeographed

for distribution to the training c la sse s  and to 
subsequent students.

The first c la ss  included 31 civ ilians and 10 
officers of the Iranian Army.

After the termination of the c la sse s  the stu­
dents returned to their original stations, in some 
ca ses  driving trucks containing their necessary  
supplies. At these stations, under the direction 
of their health officer, they were to assem ble  
crews consisting of other pezeshkiars whom they 
would train during the season ’s operations. By 
th is means it is  believed that by the end of the 
season  150 to 200 capable spray crew foremen 
w ill be available for next season ’s operations.

B. Ministry of Hea l th  Employee  Tra ined  for 
Le a d er sh ip .  In searching for a competent man 
to train as technical supervisor for all the pro­
jects during the current season , an employee of 
the Ministry of Health, Mr. Mirshab, was found 
to be directing residual spray operations in the 
Shahriar Valley, w est of Tehran. The work being 
done by these crews was found to be of excellent 
quality; therefore, two of the new trainees were 
assigned to relieve Mr. Mirshab who was in turn 
ordered to report to Tehran for duty. On arrival, 
the details of assigning the transportation, 
obtaining orders for o il, DDT, and other materials 
and equipment were turned over to him. He was 
given further instruction in techniques of residual 
spray application with which he w as not familiar, 
including the application of water-wettable DDT. 
Mr. Mirshab proved to be very reliable and to 
have considerable initiative and drive. He showed 
particular ability in supervising crews of pezesh­
kiars during spraying operations. Although the 
Ministry of Health had planned to send Mr. Mir­
shab to Rome for 3 months’ training under Profes­
sor M issiroli, they were persuaded to defer such  
training until a later date in order that Mr. Mirshab

* M r. H a l l ,  a  fo r m e r  A s s i s t a n t  C h i e f  o f  E n g in e e r in g  S e r v i c e s ,  C D C , A t l a n t a ,  G a . ,  n o w  i s  in  c h a r g e  o f  t h e  E q u ip m e n t  
D e v e l o p m e n t  S e c t i o n ,  T e c h n i c a l  D e v e l o p m e n t  S e r v i c e s ,  C D C , S a v a n n a h ,  G a .
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S p r a y in g  t e c h n i q u e s  a re  d e m o n s t r a t e d  t o  a c l a s s  s t u d y i n g  m a la r ia  c o n t r o l  in  Iran ,

could be utilized in Iran during the 1949 spraying 
season . It is  believed that Mr. Mirshab w ill carry 
out the duties adequately during the current year, 
but further training in th is field  should be made 
available to him as soon as p ossib le .

C.  C on s i de r ab l e  Time Spent  on Operat ional  
P l a n s .  Dr. Andrews’ report recommended that, 
before arrival of the undersigned, the necessary  
transportation, sprayers, DDT, and m iscellaneous 
equipment and materials be distributed to the 
fie ld . Operational areas were to have been se le c ­
ted early in the program by the Ostan Health Offi­
cers. It was found on arrival that only limited 
progress had been made toward these objectives. 
Therefore, considerable time was expended on 
making plans for operations and in setting in 
motion the necessary administrative machinery 
within the Ministry of Health to accomplish the 
desired objectives. Very little , however, had been 
accomplished by May 18, on which date the first 
c la ss  completed its training. Beginning on May 
19, a committee composed of members of the staff 
of the Ministry of Health sat in almost continuous 
se ss io n  until selection  of areas of operation was 
made and distribution of necessary materials and 
equipment was determined. The areas tentatively

se lected  for operations are shown in an accom­
panying map. Only through the concerted efforts 
of members of the staff of the Ministry was the 
distribution of these items to the respective re­
gions finally accomplished.

On May 25, 1 week after the close of the first 
c la ss  of instruction, it was found that few or 
none of the trainees had returned to their official 
stations due to the fact that the necessary orders 
had not yet been issued nor had the trainees re­
ceived pay for an extended period. Most of them 
were without sufficient funds to accomplish the 
required travel. These d ifficulties were finally  
resolved and many of the students returned to 
their stations driving veh icles containing equip­
ment and material. The balance of the equipment 
and materials was sent by Levant express to the 
proper destinations.

Adequate vehicular transportation presented a 
very serious problem. Certain trucks and other 
v eh ic les normally were assigned to the Ostan 
Health Officers, but these were designated for 
other duties and great difficulty was encountered 
in securing their release for residual spraying ac­
tiv itie s . It was also found almost im possible to 
secure transportation for supervisory personnel.
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The Ministry of Health purchased one new Ford 
pick-up truck for the use of the writer and other 
supervisory personnel. However, this vehicle  
was wrecked in a major accident shortly after pur­
chase and no other transportation was available 
to take its place. The use of public transportation 
by air or rail was not wholly feasib le inasmuch as 
local transportation was not available after arrival 
at the general scene of operations. A s an illustra­
tion of the transportation d ifficu lties, it was 
found necessary for the Ministry to hire a vehicle  
from a private source at a cost of approximately 
$100 to permit the writer to make a tour of inspec­
tion through the Caspian littoral, a trip of 2 days 
and le s s  than 700 m iles. As a partial solution to 
th is problem, it was recommended to the Ministry 
that two one-quarter-ton Jeeps be recalled from 
field  assignm ents, for use by Mr. Mirshab and his 
a ssistan t in the supervision of field  operations. 
Although travel by Jeep in Iran is difficult, it 
presents le s s  difficulty than travel by any other 
means.

The wreck of the new Ford pick-up truck oc­
curred just prior to the beginning of travel for the 
purpose of field supervision. In the wreck Mr. 
Mirshab, Colonel Shahin, and the driver were 
seriously  injured. This accident prevented ade­
quate early field  supervision of the projects. 
However, at the time of departure of the writer, it 
w as definitely known that active operations were 
under way in Shiraz, the Shahriar Valley, and 
Bandar-e-Abbas. Complete spraying of the city of 
Chalus on the Caspian had been completed and 
preparations were under way to continue the activ­
ity in the surrounding area. A ctiv ities in the Var­
amine Plain and in the Afghanistan area had been 
under way for some time under the capable direc­
tion of Mr. T. H. Noe of the Near E ast Founda­
tion. Other planned projects would undoubtedly 
get under way before the recovery of Mr. Mirshab; 
and s t ill  others would begin operations as soon 
as this supervisor could reach the locality . A ll 
projects initiated to this date were conducted 
using DDT in kerosene (NAFT).

The Ministry of Health had received 400 hand 
sprayers during the past year. Of th ese, 150 had 
been placed in the field but records of distribution 
were not wholly adequate. Distribution of the re­
maining 250 was made on the basis of anticipated 
requirements. The sprayers were equipped with 
xylene-resistant hose, but some of the washers 
and gaskets were made of nonresistant rubber

which quickly disintegrated. Supervisors and crew 
members provided ingenious replacements, fre­
quently made of leather. The nozzles were of the 
disc type which wasted some material and pro­
vided a poor spray pattern even when slotted  
d iscs  were substituted; but the nozzles were con­
sidered to be usable during the current season . 
No extra wands were available but high ceilings  
were su ccessfu lly  sprayed by fastening the noz­
z le , wand, and shut-off valve to a stick  of suffi­
cient length. Though operations were carried out 
by means of these expedients, efficiency was 
curtailed and materials wasted through lack of 
needed spare parts.

Sixty tons of water-wettable DDT and 100 spe­
c ia l Lofstrand sprayers were reported to be in a 
port on the P e r s i a n  Gulf, but these had not 
reached Tehran at the time of departure of the 
writer. N evertheless, preparations were under way 
to initiate use of water-wettable DDT on a number 
of the projects as soon as p ossib le . It was recom­
mended to the Ministry of Health that sufficient 
sprayers and water-wettable DDT be supplied to 
spray 35 v illages with 7,000 inhabitants on the 
Varamine Plain under the direction of the Near 
East Foundation. This project would be of short 
duration after which the equipnent used would 
be diverted to other areas. It was also  planned 
that water-wettable DDT with an appropriate num­
ber of sprayers be used to spray a maximum num­
ber of houses in the Caspian littoral.

Numerous problems were encountered in the use 
of DDT in kerosene, particularly the problem of 
transportation of the heavy weight and volume of 
the oil from the main roads to the habitations at 
a distance from vehicular roadways. For this and 
other reasons the use of water-wettable DDT in 
Iran, when available, appears very desirable; and 
its use was urged in succeeding season s provided 
that it could be demonstrated that under Iranian 
conditions the water-wettable DDT was no le ss  
lethal to the malaria vector that the oil-carried 
DDT. To determine the answer to this important 
question during the current season the Ministry 
of Health, a ssisted  by the American Embassy, 
initiated a request to the Department of State for 
the assignment of a trained medical entomolo­
g ist.*  It was anticipated that if the entomologist 
could reach Tehran by July 1 that at least a 
rough evaluation of the relative merits of the

* D r . D o w  re p o r te d  in  A u g u s t  1 9 4 9 .
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two system s might be completed during the cur­
rent se a so n .

D. In te r -Agency  Coopera t ion .  Cooperation of 
the other agencies was very satisfactory as is  
indicated in the following paragraphs.

WORLD HEALTH ORGANIZATION
On arrival it was found that Dr. Gramecia and 

Engineer Pavanello, representing the World Health 
Organization, were making a survey of the coun­
try to serve as the basis for a report to WHO on 
the advisability of sending malaria control per­
sonnel to that country during the 1950 malaria 
sea so n . Dr. Gramecia and Mr. Pavanello in d is­
cussions stated that they would recommend that 
WHO put on a malaria control demonstration in a 
se lected  area. However, when the matter was d is­
cu ssed  with Dr. Pampana in Geneva, he agreed 
that as a member he would recommend to the Expert 
Committee on Malaria that WHO provide an entomol­
og ist and a director of malaria control operations 
to a ss is t  the Iranian nation-wide program for mala­
ria control during the season of 1950 rather than 
attempt to engage in a sm all-scale demonstration.

R O C K E F E L L E R  FOUNDATION

The Rockefeller Foundation, represented in 
Tehran by Dr. Guy G. Hayes, offered very consid­
erable assistance in the training activ ities and 
the establishment of the operating program. Dr. 
Bruce Wilson spent lw eek  in Tehran during April, 
at which time he was contacted by members of the 
American Embassy with a request to supply a 
director of field operations to the malaria control 
program for a period of 2 or more years. Dr. Wilson 
indicated that the Foundation would take the mat­
ter under advisement and would supply such as­
sistan ce  as was possib le.

Dr. Paul R ussell of the Foundation arrived in 
Tehran on the date that the writer departed. Per­
sonal contacts, therefore, were not possib le; but 
a report of activ ities was left for Dr. R u ssell, and 
it  has been learned by letter since that date that 
he is  inclined to recommend to the WHO Expert 
Committee on Malaria that considerable assistance  
be given to Iran. The extent of direct assistance  
by the Rockefeller Foundation in this program is  
doubtful inasmuch as the Foundation seem s to 
believe that this problem lie s  within the province 
of the World Health Organization and it is there­
fore le s s  likely to step into the picture.

THE NEAR EAST FOUNDATION

The Near East Foundation, represented in Iran 
by Mr. Theodore Noe, has been active in the field  
of malaria control in certain section s of Iran for 
the last several years. Using DDT and equipment 
supplied by the Minister of Health, Mr. Noe has 
done a considerable amount of r e s i d u a l  DDT 
spraying in the v illages of the Varamine P lain , 
near Tehran. This work has been very su c c e ss ­
ful, and there has been considerable pressure on 
the part of the Royal Family for the Near E ast 
Foundation to expand its sphere of malaria con­
trol activ ities . While this Foundation has been  
most cooperative in attacking the problem, it can­
not be expected to expand too far in this fie ld , to 
the exclusion of its other interests. However, the 
Near East Foundation, at the request of the Minis­
try of Health, undertook to spray the habitations 
in the v icin ity of Zabolin Ostan VIII, near the Af­
ghanistan border, a su ccessfu l operation and a 
definite accomplishment.

TH E SEVEN-YEAR PLAN

Dr. Claire Turner was in Iran during part of the 
writer’s  v is it , preparing the public health portion 
of the report by Overseas Consultants, Inc., on 
the Seven-Year Plan. This Plan, whose purposes 
and procedures are outlined in Dr. Andrews’report, 
represents a definite effort on the part of the Iran­
ian Government to improve certain conditions with­
in’ the country. While Dr. Turner’s p r o p o s e d  
report considered many phases of the public health 
problem, he verbally indicated to the writer that 
the report might recommend the employment of one 
top-flight sanitary engineer and ten junior sanitary 
engineers or sanitarians, one for each ostan. This 
proposal was approved by the writer in anticipa­
tion of the value that such personnel could be to 
the malaria program as w ell as to environmental 
sanitation activ ities in Iran. It was believed that 
such personnel could adequately operate a resid- 
spray program if they were available in the coun­
try. Personnel of Overseas Consultants, Inc. a lso  
cooperated extensively with the Ministry of Health 
in planning the malaria program.lt is  possib le  that 
funds made available under the Seven-Year Plan  
may contribute to or constitute the entire fund 
available for the malaria control program in future 
years.
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MALARIA CONTROL RECOMMENDATIONS 

TO THE

IMPERIAL IRANIAN GOVERNMENT

The following recommendations are made for 
the operation of a national program for malaria 
in Iran.

1.  ORGANIZATION
Operations should be decentralized as far as is  

p ossib le . As recommended in Dr. Andrews’ report, 
the organization should be based on the work of 
the provincial health officer who should se lect  
the areas of operation, and assign  personnel, 
equipment, and veh ic les within the province. To 
a ss is t  these decentralized units there should be 
se t  up in Tehran a Malaria Control Unit staffed  
by a m alariologist, a director of field  operations, 
a medical entom ologist, and subordinate person­
nel. The Malaria Control Unit should report, ad­
ministratively, to the Minister of Health; but the 
Unit should have its own budget, its own appro­
priation, and should have complete authority to 
control its own p e r s o n n e l ,  equipment, and 
veh ic les.

The duties of the Malaria Control Unit should 
be to a ss is t  the provincial health officer in delin­
eating and measuring its malaria problem, and in 
se lectin g  the areas of operation; procure,assign  
and deliver to the areas of operation sufficient 
quantities of veh ic les , equipment, and materials; 
and to provide training and technical supervision  
to operational personnel.

2.  TRAINING
Further training of malaria control personnel 

at a ll lev e ls  w ill be necessary through the years 
of operation of the program. The top-level men of 
the organization, that is ,  m alariologists, engi­
neers, and entom ologists, should be sent, where 
p o ssib le , to Italy or the United States for further 
training in malaria control techniques. The work 
offered by Professor M issiroli in Rome is  excel­
lent for this purpose, and every attempt should 
be made to have all possib le personnel receive  
th is training some time during the early part of 
their employment on the malaria control program.

It is  recommended that local malaria-control 
supervisors, that is ,  pezeshkiars and others who 
w ill work at the provincial level, be detailed to 
Mr. T . H. Noe of the Near E ast Foundation for a 
minimum of 6 w eek s’ and a maximum of 3 months’

training in malaria-control spray techniques. Mr. 
Noe has indicated an entire w illingness to under­
take this training, and it  is  believed that advan­
tage should be taken of the f a c i l i t i e s  and 
knowledge of employees of the Near E ast Founda­
tion in this matter. Ministry em ployees could at 
the same time be given some basic foundation in 
environmental sanitation as it pertains to condi­
tions in Iran.

Training c la s se s  should also be set up in each  
ostan at the beginning of each malaria season . 
Crew foremen and ostan s u p e r v i s o r s  should 
attend these c l a s s e s  where they should be 
given the latest information on spraying tech ­
niques and materials. Such c la sse s  should be 
conducted by the Director of Operations of the 
Malaria Control Unit and his staff. Any newly 
employed men should c e r t a i n l y  attend such  
c la sse s  and those who have had previous exper­
ience should attend for refresher purposes.

After completion of the training c la sse s  in each 
ostan the crew foremen should return to their 
areas and train the necessary laborers. Since the 
labor turnover necessarily  may be high, it is  im­
portant that crew supervisors learn the techniques 
of training their laborers on the job. Since the 
techniques are quite simple and since supervi­
sion of the laborers can be quite c lo se , th is task  
should be easily  accomplished.

3.  EQUIPMENT AND MATERIALS
A certain number of veh icles must be made 

available to the Malaria Control Unit. These vehi­
c le s  should be definitely assigned to this pro­
gram, and though they might be used for other 
purposes during the non-malaria operations s e a ­
son, they must be under the d i r e c t i o n  of the 
Malaria Control Unit when required. In turn, the 
Malaria Control Unit must assign the required 
number of veh icles to the provincial health officer 
who should direct their use within the ostan. It 
is  not satisfactory to requisition such vehicles  
from other programs when the need arises and 
and assign such surplus veh icles to the malaria 
program. It is  suggested that Dr. Andrews’ recom­
mendations be followed as completely as possible  
and that heavy-duty veh icles be procured for the 
purpose of transportation of materials, equipment, 
and labor. Several lighter veh icles w ill be re­
quired for supervisory personnel, particularly at 
the Ministry level. Jeeps or Jeep Station Wagons 
should serve this purpose adequately. Since even
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four-wheel drive veh icles cannot reach all the 
areas of operations, a certain number of animals 
w ill be required. It is  suggested that a number of 
donkeys and other a n im a l s  be obtained and 
assigned to these operations. Containers can be 
fastened easily  to these animals for transporta­
tion of DDT and equipment from roadside depot 
to the scene of operations.

Adequate sprayers w ill be required for the oper­
ations. It is  recommended that the best sprayers 
obtainable be procured. No money w ill be saved  
by the use of inferior or light-duty spraying equip­
ment. In the event that water-wettable DDT is  
used, sprayers should have a large high-capacity 
filter screen incorporated in the sprayer unit to 
prevent constant clogging of the spray nozzle. 
For each sprayer it is  recommended that at least 
one spare wand (tube) be ordered. It is  frequently 
necessary to use two or more tubes on the sprayer 
in order to reach high ceilings and other inacces­
sib le areas. An extra wand ordered for each spray­
er w ill permit the necessary tube extensions and 
a lso  w ill supply extra tubes to replace those dam­
aged. Other spare parts for the sprayers such a s  gas­
k ets, hose, washers, air-check valves, and others 
should be ordered in sufficient quanity to care for 
replacements during the season . It w ill be found 
to be fa lse  economy to use cheap disc-type noz­
z le s  with the spraying e q u ip m e n t .  This type 
nozzle not only gives a poor spray pattern but 
w astes a considerable amount of the spray materi­
a l. Therefore if the sprayers are or i g in a  l l y  
equipped with th is type n o z z l e ,  the nozzles  
should be discarded immediately and better noz­
z les  substitu ted .lt is  recommended that Spray­
ings System Company or equal nozzles be used 
throughout the operation. Spare parts for these 
nozzles should also be ordered, specifica lly  extra 
tips and filter screens. If water-wettable DDT is  
used, it is  suggested that tips calibrated 8004 be 
used experimentally as compared with the 8002 
tip s. The former deliver twice the quantity and 
may be subject to le s s  clogging, a lso  permitting 
faster application of the material. In view of the 
anticipated high turn-over of labor, the 8004 
nozzle tips might prove preferable since it would 
be better to obtain an e x cess  application of mate­
rial rather than too little .

It is  recommended that during the coming spray 
season  at least 1 percent of the DDT ordered be 
90 percent water-wettable. This should be stored 
preferably in the Tehran warehouse and careful

checks be made on its efficiency. If no difficul­
t ie s  are encountered in its  use, further steps  
might be taken to use it more extensively  in 
future years.

4.  OPERATIONS
Spraying of DDT should not be undertaken dur­

ing the winter months in Iran with the possib le  
exception of the extreme southern part of the 
country. Exact dates should be specified  by the 
m alariologists and entom ologists, but any pres­
sure to continue spraying from the months of 
October through February should be discouraged.

If studies during the current season  indicate 
that water-wettable DDT has at least equal toxi­
city  with that of DDT in o il, water-wettable should 
be used as extensively  as possib le in the malaria 
control operations. While DDT in o il has several 
advantages, including that of fast knock-down, 
water-wettable DDT from the program-wide stand­
point has too many advantages to be ignored, the 
principal advantage being comparative ease of 
transport. A laborer cancarry ea s ily  a ll the water- 
wettable DDT that he can spray in 1 day’s time. 
Water, while at a premium at many points in Iran, 
is  at least equally as available as o il. Mixing can 
be accomplished in the spray can itse lf  or, if 
preferred, in an extremely light 5-gallon tin can. 
Therefore, a spray crew can be entirely mobile 
and can walk from its supply depot to the scene  
of the day’s operations if necessary. Where 
practical, the crew should be carried as near its  
objective as possib le in a motor vehicle and then 
it  can com plete, with or without pack animals, 
the journey on foot. At the end of the day the 
motor vehicle should pick up the crewmen at a 
designated point and return them to their depot. 
Using water-wettable DDT, each member of the 
crew can carry a sprayer and a container of the 
in sectic id e. If desired, one member of the crew 
can a lso  carry a mixing can, but in many in­
stances adequate containers can be found at the 
scene of operations. Oil-carried DDT, in con­
trast, requires large volumes and weights of o il. 
While oil is  available from many points of distri­
bution throughout the country, a very severe prob­
lem, nevertheless, is  encountered in attempting to 
move the necessary volume and weight of oil 
from a ccessib le  points on the roads to the more 
remote areas of spray operation. Furthermore, oil 
is  a valuable property and is  subject to pilferage 
as w ell as evaporation and shrinkage. For these
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reasons and many others, the use of water- 
wettable DDT is  strongly urged provided it is  
determined that it has the necessary toxicity  
under Iranian conditions.

Protection of the nomadic tribesmen of the 
country presents a problem difficult of solution  
inasmuch as they live the majority of the year 
in tents of cloth and sk in s. When the program 
has progressed to a point where the solution of 
th is problem can be undertaken, it is  suggested  
that the use of DDT with a sticking agent be ex­
plored. Several formulas for the use of such a 
sticking agent are available currently. At the 
time of use the best of these should be deter­
mined and applied to the tents of the tribesmen. 
Evaluation of the results should be made by the 
entom ologists and m alariologists.

A somewhat similar problem may be encoun­
tered in areas where the population sleep s on 
the roofs of the dwellings at night. Similar situ ­
ations have been found in other countries and in 
some instances it has been found that adequate 
control of malaria has been obtained by the resi­
dual spraying of the surfaces inside the dw ellings, 
even though the inhabitants sleep  on the roofs at 
night. Where such a situation occurs in Iran the 
interiors of the dwellings should be sprayed in a 
manner sim ilar to that done in the rest of the 
country, and the results carefully evaluated by 
the m alariologists and entomologists.

As pointed out in Dr. Andrews’ report, there 
are a number of areas in the country where s ilk ­
worms are raised, presenting a difficult problem 
in avoiding damage 'to the silkworm industry 
through the use of DDT. Dr. Andrews has recom­
mended that therapeutic measures be used in 
these areas. In this recommendation the writer 
concurs; but should therapeutic measures not 
prove to be feasib le or su ccessfu l, it is  recom­
mended that sm all-scale trials of the application 
of DDT be attempted. There are several land­
owners in the country who are willing to under­
write such experiments, assuming responsibility  
for any damage to the silkworms. The DDT should

be applied only to the dwellings and only after 
the silkworms have been removed to the shelters 
out of doors. Careful determination should be 
made by the entom ologists to find out if enough 
residual DDT lingers in the dwellings from sea ­
son to season to damage the silkworms when they 
are brought into the dwelling 1 year after the ap­
plication. It is  believed that by careful study and 
evaluation, techniques can be worked out, if nec­
essary, which w ill permit the use of DDT in the 
dwellings in the silkworm-industry area.

5. ADJUNCTIVE MEASURES

In a number of areas in the world where malaria 
has been markedly reduced in the last few years, 
there is  evidence to indicate that the reduction 
has been partially due to the greatly increased 
use of in sectic id es, including DDT, by the gener­
al population, in addition, in some ca ses , to the 
residual spraying of homes by the respective 
governments. The destruction of disease-carry­
ing insects by individual application of DDT is  
considered to be of such im p o r t a n c e  that it 
is  r e c o m m e n d e d  that the use of insectides  
be e n c o u r a g e d  by every means possib le. 
To accomplish this o b j e c t i v e ,  it is  recom­
mended that as long as the basic materials 
for i n s e c t i c i d e s  are not produced or manu­
factured in Ira n  that such m a t e r i a l s  be 
made completely duty-free on entering the coun­
try, even though they be imported by individuals 
or commercial organizations as w ell as by the 
Government. To ensure that the saving in duty be 
passed on to the public, it is  suggested that the 
Government obtain the necessary basic materials, 
mix the in sectic id es, and make them available at 
absolutely minimum cost to the population through 
the provincial health departments or other local 
governme ntal organizations. B es ide s governmental 
distribution, however, commercial distribution 
and distribution by any other means should be 
encouraged; for the use of such insecticides, no 
matter how applied, w ill, in the aggregate, be of 
benefit to the health of the people of the country.
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