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I n  carrylng out a malarla e rahcat lon  programne, the most unportant, 
as well  as the easlest ,  most economcal and most effective weapon f o r  
lnterruptlng the transmission of the h s e a s e s  iS the sFraymg of bulldmgs 
by resldual ~nsec t l c ldes .  

I f  the spraylng programme nth f u l l  coverage 1s carrled out f o r  a 
limited perlod, by effectrve and resldual lnsectlcldes m a partrcular 
area, we can reasonably expect tba t  ta e eradrcatlon programmes are belng 
carrled out successfully and w i l l  a t t a n  the deslred resul ts .  

Wlth regard to  the system used I n  spraylng and the effect  of the 
resldual insectlcldes, lrrespectlve of work f a c l l l t l e s  and techrnques 
whlch have become standard, the four followrng factors  are unportant. 

1. The sprayman, 
2. The type of buildmgs, 
3. People's hablts and customs, 
4. The f a c l h t l e s .  

1. The sprayman. 

After selecting the kxnd of lnsectlcxde and eqmpment needed, the 
primary effective fac tor  rn  the execution of a spraying programme 1s 
the sprayman. The klnd of spray pumps used i n  Iran a re  Hudson pumps, 
710s-WH001. (wlth pressure reguhtor)  uslng 8002 nonsle t lp s .  



The sprayman m u s t  use kO pounds pressure and malntaln a d ls tance  
of 46 centimetres from the nozzle t l p s  t o  the wall  surface,  and spray 
19 square metres per  mmute. 

I n  I ran ,  l n  order  t o  schleve t h i s ,  each year before t h e  comncnc5- 
ment of the  spraymg, the  labourers undergo t r a ~ n l n g  f o r  seven t o  t e n  
days, m order  t o  be ready f o r  t i le r r  job. 

A s  the  spraylng operntlons fsr each perlod I n  each araa,shouLd not  
exceed two months, the spraymen a r e  engzged on a d z l l y  basss. Thls 
f a c t o r  o ~ v ~ o u s l y  produces d i f f ~ c u l t l e s  I n  executlne t h e  s p r a p n g  p r o g r m e ,  
and I n  achlevlng t o t a l  coverage. 

1.1. The questron of t r a l n l n g  t h e  spraymen: Slnce a conslderablc 
number of men (about 5,000) should s t a r t  work m about 30,000 v l l l a ~ a s  
I n  a c e r t a ~ n  season, t h e l r  t r e l m g  1s not  an easy task.  

I n  a d d ~ t l o n  to th l s ,  f o r  some reason o r  other,  they a r e  some- 
t m e s  dlsmlssed and new men a r e  employed who r e q u r e  new t r a l r u n g  
and ~ n s t r u c t l o n s .  

1.2. Slnce the  workers a r e  aware t h a t  they a re  engaged t o  work 
In the  p r o g r m e  f o r  a lllrmted tune, they tend t o  show no r e a l  
I n t e r e s t  l n  t h e m  work. 

1.3. Slnce the  spraylng.opera t~ons  colnclde wlth agricultural 
a c t l v l t l e s ,  and sxnce the  majorl ty of labourers a r e  engaged f o r  
t h e  l a t t e r  purpose, ~t 1s ng t  easy t o  pravlde t h e  requlred  number 
of workers f o r  spraylng. O m n g  t h e  spraylng season some workers 
leave  t h e  s p r a p n g  2nd ret1n-n t o  t h e  land t o  do agrxcul tura l  work. 
New people have t o  be e n g a k ~ d  t o  replace them. These must, of 
course, be glven new t r a l n m g .  

1.k. The s p r a p n g  season m the  southern area of I r a n  should be 
c s r r l e d  out  m summcr m ordtir t o  s top  t h e  t r a n s n ~ s s l o n  of the  d ~ s e a s c .  
But unfortunately l t  bccomes exceodlngly h o t  and dry d - ~ r l n g  t h l s  
season; the water s o w c e s  dry up; spraymg operat ions bccome 
dlf f l c u l t ,  and the execution of the  pro g ramme be comes unbc arable  
f o r  t h e  workers. To c o ~ p e n s a t e  f g r  tl- ese obstacles,  necessary 
means have been p m n d e d .  Tht chlef of Shahrlstan, the  d ~ s t r l c t  
leaders  arid t h e  ,gxh leaders  have been well  traxned m var lous  
courses of ms t ruc t lon ,  m d  the  spraymen a r e  p v e n  t r a ~ n l n g  by 
t h e r r  supervisors . 

No sprayman 1s allowed t o  work unless  he 1s f u l l y  ready t o  
carry  out  the  sprsylng programme. On the  o t h e r  hand, some workers 
have a l ready worked I n  t h e  programme dilrmg the  preceding :)ear and 
have s u f f l c l e n t  experience and slall. Also the  method of super- 
v l s l o n  1s s o  o r g m l z t d  t h e t  the  spmynwn have t o  ca r ry  ou t  the 
spraylng opers t lons  I n  accordmce wlth m s t r u c t l o n s  whlch they- 
have received. 

For this purpose one foreman 1s appointed per f l v e  spraylng- 
men. One g ~ h  l e l d e r  supervises two foremen and t e n  spr'lymen. 
Three gruhs sre s u p e r v ~ s e d  by one d l s t r l c t  leader .  The whole 
group 1s under the  suy.;rvls-_on of t h s  Ostan chlef .  Vlslts t o  
t h e  f l e l d ,  when needed, c r e  p ~ d  by t h e  Headquarters ~ u t h o r 1 t l ~ S .  



Thls ascertains th2t  t he  spr-ymen have f u l l g  carr ied out  
t h e l r  tasks on the t o t c l  covemge spraying. 

2. The type of bmldmgs.  

I n  3 =st  country l ~ k e  I r m  v l t h  an area of 1,60C,000 squire 
hlometres  and wlth ~ t s  vzrylng chmat lc  conchtlons, the  h m n  
dwelhngs, and the material  used v-ry I n  d d f e r e n t  ares3 m d  & x m g  
varlo-us seasons of the year. 

To carry out t o t a l  coveroue, the type of b u l l h n g s  a r e  ~mportarlt 
f ron two polnts of new. 

2.1. The s l t c  of the bmldmgs. 

2.2. The land of m2terl.-l used I n  constructlon of the bu~ldrngs .  

2.1. The s l t e  of the b u l d m g s .  Accessabillty to  the  actual  s l t e  
1s unportant. I n  the  plarns, the n l l a g e s  and houses a r e  close 
together and a re  easy t o  reach. The programme 1s therefore carr led 
out I n  a strarghtforward manner. Rut I n  the mount~xnous areas 
(e.g. the Alburz and Z i p s  rcnges) o r  i n  places where the whole 
area 1s covered with jungle, ccrrylng out the programme m the 
scat tered dwelllnps, needs more t m e  and greater expenses. This 
1s spec ia l ly  f e l t  I n  the forest-covered h l l l s  of the Northern 
Albura where t he  number of scat tered hollses 1s noticeable. For 
the  execution of the  p r o g r m e  m such areas, careful  plans and 
programmes sur table  fo r  the  condltron of each d l s t r i c t  should be 
prepared. 

The rocd problem 1s a lso  of considerable rmportmce, especial ly  
when the  r l ve r s  overflow dur lng the  operational season. :.lany 
d l f f l c u l t l e s  are  thereby aicountered. 

2.2. The klnd of materlal  used I n  constructxon of the b u l d m g s :  
The materlal employed I n  the constructlon of dwellmgs, such 2s wd, 
stone, wood, tree-br-ich-cs ( fo r  huts)  and material  used f o r  tents ,  
hzve an m p o r t m t  influence o? the durab l l l ty  and e f f ec t  of t h s  
lnsectlcxdes. 

From the polnt of view of the  e r a d ~ c s t l o n  p r o g r m ~ e ,  we c x  
c lass l fy  the sa ld  dwelllncs l n t o  the two fo l lomng categories. 

2.2.1. Fermment dwellings. 

2.2.2. Temporary dwelllngs . 
2.2.1. Permanent d w e l h n p :  The p e m e n t  dwelllngs are  
generally b m l t  from ordlnary lnsterlals such as wood, mud, 
stone etc.,  But I n  the Northern Oetan almost a l l  m g a  are 
constructed of wocd. Therr l n t e r l ~ r  wooden surfaces, when 
subjected to  spraymg, maln tan  the e f f ec t  and durab l l l ty  of 
the rnsect lc lde In  t h a t  damp area fo r  a longer period. 
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I n  o the r  areas  ho+rtvcr, & e r e  the  . m j o r l t y  of surfzces  
a r e  of mud o r  p l - s t e r ,  the  m s c c t ~ c l d e  employed ~s qmctrly 
cbsorbed 2nd the durabllwlty of thc- l n s e c t l c l d e  v 3 n . 6 ~  n t h  
the  hunld1t;r and t e x ~ r - t u r e  of tbc  reglon. 

I n  the  ccse 3f pomznent bullilmps constructed of mud, 
especially sheds made f o r  z m m ~ l s ,  o r  stall mn-made caves, 
the p r t l c l e s  of dus t  m i c h  r l s e  up 2s i r e s u l t  of t h t  
movement of the zmmals m such ~ l s c c s  s e t t l e  on the  surface  
of walls and thereby thc m s c c t l c l d e  used on t h c  s ~ r f ? c e s  
usus l ly  drops down wlth t h l s  dust .  -&€re t h l s  1 s  k k e l j -  
t o  occur ~t 1s e s s t n t l z l  to c l e i n  thc  wall surf-ces thoroughly 
and then s p r l y  them wl'Lh m s e c t l c r d c .  

2.2.2. Temporary dwelllngs . Tcrnporary buld-ings ? r e  us t d  
i n  two d l f f c r c n t  ways, ,and t h e i r  existence c o n s t l t u t ~ s  one 
of the  l m ~ o r t a n t  h f f l c u l t r e s  l n  the  execution of t o t a l  
coverage. 

Temporary bulldrngs (e.g.  huts)  h l c h  I r e  b u l l t  of 
tree-branches I n  t h e  open a r ,  a r e  l n  common use I n  the  
m j o n t y  of the Censral p l c t e ~ u  v1113gcs 2nd Southern 
Ostan. The lnhabl tants  of these  v l l l a g a s  bu i ld  such 
dwelllngs I n  thc  v l c l n l t y  of t h c l r  v r l l a g e s  and use then 
a s  s h e l t e r s  from t h e  he- t  and insects durlng the s m c r .  
Unfortunately, I n  m x y  coscs such h u t s  a r e  b u l t  after the 
complctlon of t h e  spray1r:g p r o p r m e ,  2nd requ l r  re-sprayln, 
and t h e  re -ass lgmcot  of workers t o  such ~ r e s s  l n  order  t o  
complete t h e  spra;lmg. 

Tents a r e  usually s r d t  of thrck materrals  n ~ d  a r e  used 
by t r r b e s .  They a r e  s k t  up terrirorarlly f o r  a few days l n  
one p l x e  2nd then a r s  t r m s f e r r e d  t o  znothcr. ulso,  I ~ L  

the Northern m d  Centra l  r ~ , l o n s ,  a f t c r  tke  snd of the wlcter ,  
and b i fo re  tne  constructlor. of huts ,  the  lnhab l t an t s  of 
vx l l ag t s  dwell I n  t e n t s  W I I I C ~  ~e s e t  ~p In the  v l c r n l t y  of 
t l lerr  v l l h g e s  . 

lii'xth respec t  t o  the  durability of i n s s c t l c l d ~ s  m thi 
bul ld lngs  of t h e  f r r s t  category, the t x e c ~ t l o n  of a t o t a l  
coverage progrmlile t n c o u n ~ ~ e r s  t h e  followwlng d l f f l c u l t l e s  

a )  Slnce the whole frame-work 2nd c e - ~ l m g  of such 
constructxons a r e  ~ u l l t  of tree-branches onlly p a r t  of 
t h e l r  surface  ~$111 oe covered wlth the  lnsectxclde  used. 
The reverse s rde  of lezvcs 2nd scme c 2 n t l e s  I n  t h e  f r a r a -  
work -ad c c l l l n g  will bc untouched by t h e  m s e c t l c l d e .  

b )  In  generxl,  2Imost -11 o r  p r t  of such dwellrngs a r ~  
rr-palred o r  rel?ovtd f r o a  tine t o  t l n e ,  m d  new t r e e -  
branches a r e  used. 

c)  A s  a r e s u l t  of wlna 3nd r a n ,  t h e  e f f c c t  of lnsec.clcldrs 
d l sap jea r s  l n  a comparatively shor t  p r l o d ,  and repzated 
sp?y~ .ng  w ~ l l  bc necesslry.  



~ii/PlE-Tech. 3( 2) /29  
Page 5' 

d )  I n  t r o p l c a l  re ,Ions, durlng the hot  senson, the 
people spr lnkle  w a k r  on t h e n  hu t s  I n  order t o  keep 
Mem cool. This -1so tends t o  wash o f f  m s e c t - ~ c ~ d e s  
sprayed on them. 

I lrore se rmus  problem 1 s  encountered I n  t en t s6  
Thls 1s t h e  quest lon of t h e  moving of  t e n t s  f r o n  oLe' 
place t o  nmther .  ;JIost  of the 93T used l n  sprzylng 
1s completely wasted mlng t o  t k s  movement, 2nd lt 
becomes necessary t o  r ~ ~ e a t d  t h e  spraying a f t e r  a s h o r t  
tuns. 

I n  t h e  case of t e n t s  used a s  p e m n e n t  abodes I n  
any l o c a l ~ t y ,  these  m e  of ten shaken by t h e  m n d  a d  
the  l n s e c t l c l d e  1s blown t o  the ground. 

Externcll r c s t l n g  places  of anopheles, sacn as .the 
mouths or  openings-of we l l s  and quanats, l n s l d e  the 
cisterns, c e r e a l  s t o r e  -rooms and o the r  outs lde  s h e l t e r s  
such a s  ho les  I n  t r c a s  o r  crevkces I n  s tones  and caves 
made the  execution of the  t o t a l  coverage very b f f l c u l t .  

3. People's H a b ~ t s  and Customs. 

Here t h e  most m p o r t a n t  problem 1 s  t r z b e l  rmgratlon which 1s 
~ u t s l d e  the  scope of We present  drscusslon. After t h a t  the  m p S r t a n t  
problems wfi~ch recpxre consldere tmn are  as follows' 

3.1. Local movement of people. 

3.2. Construction of temporary dwellmngs. 

3.4. Outdoor r e s t m g  and sleeplng hab l t s .  

6 Lack of coopera t~on  with Snd somat~mes opposik?on t o  
the  E r x h c a t ~ o n  Frogrmne. 

3.1, Local movement of peor le  Mlth r e g x d  t v  l o c a l  mwemant, ~t 
has a l ready  been mentioned that m order  t o  m o l d  the h e a t  of s m . e r ,  
t h e  lnhab l t an t s  of v l l l a ~ o s  l ~ v z  m t e n t s  and h u t s  outslde t h e m  
villages; bu t  another d l f f l c u l t y  whlch LS encountered +na t h l s  
respect ,  1s the  quest lon of t h e  locked houses found I n  n l l a g e s  
durlng t h e  s p r q l n g  se2sctn. It 1s necessary t o  locake, t b o w n e r  
a d  a sk  h m  t o  unlock h l s  house. 

3 -2 .  Gonstructlon of temporary dwellmgs: The sub jgc$ pf 
temporary dwellings h3s a7,re.d)- been d e a l t  with. 

3.3. PLastenng - p a n t m ; ,  h m ~ n g  of pictures, e tc . ,  . I n  the  
majorl ty of v l l l2ges  t h c  mnhab~tants  are accustomed to p l a s t e r  t h e  
rooms I n  whrch they h v c  once or  t n c e  a year. Sometknks they do 
t h ~ s  a f t e r  t h e  spr3ylnf; o p d r a t ~ o l ~ s ,  m ~ h l c h  base the  nnsecf ; ic~ac  



EM./MEflech, 3(a) /29 
Page 6 

on the wallsurfaces i s  covered up. A t  tunes also, the lnhabitants 
clean the wooden walls ard doors a f t e r  the spraymg ard wipe away 
completely the effect of inscct~cides ,  Furthermore, there IS no 
doubt t ha t  plctures a d  maps hung on walls also cover up a certaln 
proportmon of the  sprayec! surf aces. 
, P 

3.4. Outdoor resting and sleep~ng hablts: I n  a considerable 
partion of Iran, the amount of hurmdity m the warm a d  temperate 
zones is  excessmve, so tha t  people are  accustomed t o  sleep i n  the 
open axr durlng the s m e r ,  The localxty they choose f o r  thm 
purpose i s  sametunes i n  the vicinity of the natqral resting places 
of vector anopheles. Fcr t h i s  reason ~t would be necessary to  
spray these anopheline shelters. There i s  no doubt tha t  the 
spraying of such places, especially caves, in a t o t a l  coverage 
programme, w d d  be extremely diff icul t .  

3.5. Silk-worm cultivation: I n  the Northern Ostan and i n  
Asarbaijan, the cult.lvation of silk-mrms i s  customary, srd i n  
order t o  protect the silk-worms ~t ms necessarg to carry out 
spraying when t h i s  cultivation i s  completed. 

3.6. Lack of cooperation and opposition: Lack of cooperatmon 
wi th ,  an3 sometunes opposition -to the execution ff the programme 
by the people i s  found urespect ive of thefact  tha t  i n  the majorxty 
of cases the lnhabitants of villages welcome the sprqyirg programnes, 
and are  r r i l l i n g  t o  render a l l  kids of cooperation and :.ld, mn sane 
cases they refuse t o  cooperate as reqwred and thus cause b f f i c u l t i e s  
i n  the execution of the operationsa 

4. Facili t ies.  

It ~s evident tha t  the execution of t o t a l  coverage w i l l  requFre 
equipment and certaln facilities, 

4.1. Faci l i t ies  ard equxpment required: 

4.1.1. Spraymng pumps. 

4.l.2. Spare parts f o r  pumps and other f a c i l i k e s  requlred 
for  rcpalrs; also f a c i l l t l e s  needed m the  preparation of 
the insecticide suspension. 

4.L 3. Cars f a r  the transport of workmen and equipment, 

4.1.4. Horses, or m l e s  f o r  transportxng equipment i n  the 
mountainous reglons. 

4.1.5. The required amount of insectmcides which s h d d  be 
forwarded t o  the operational centres before the cornencement 
of the programmes. 

Endeavours are contunually belng made xn Iran's Eradlcatmon 
pragrame to have a l l  f a c l l i t i c s  ard equmpment a m l a b l e  before 
the operations s tar t ,  m order i o  be able t o  begin the  nperataons 
a t  the r lght  tune and cotxpl~tc them on schedule, 



4.2. Power of Operations: 

Unfortunately no law has been ye t  enacted i n  Iran for the 
execution of the Malarla Erad~catxon operations. There are 
however, some health laws whlch can be utiLleed i n  fac i l i t a t ing  
the execution of the programme, It i s  expected to have such 
laws prepared and approved. 

For the time bemg, and i n  t h l s  connection, numerous 
c i r c u k s  are being forwarded through t he  Ministry of Health 
and the Ministry of Interior  t o  the Governors, region chiefs 
ard village headmen. These M i d d u a l s  are responsible t o  
Fender- m a b u m  help and cooperate fully with the Malaria Eradication 
agents. 

With regard to the above-mentioned problems and i n  order t o  
achieve the aim of t o t a l  coverage, the f o l l d  ng points have 
always been and s t l l l  are  of important considerationr 

i. Preparation of all wwk f a c i h t i e s  anl required 
inseaticides i n  the  operatlo& centres befare the  
conrmencement of the programes. 

ii. l'rsirdng of sprapmn so that they w i l l  be thoroughly 
acquainted n t h  the i r  duties and be convinced bf them, 

lii. Establishment of a complete supervision qstem so that 
the workmen would be compelled t o  carry out the i r  duties i n  
accordance with ~~S t ruc tLons  received. 

iv. After the completion of the main spraymg, mobile 
supplementary groups a re  assigned t o  the f i e l d  of operatLon 
i n  different periods m crder t o  complete the previous 
sprwing operations. These groups are provided with the 
data of the former unsprayed places so tha t  they can take 
actlon as regards the i r  sprqylx and also the  spraying af 
arpr newly built houses. 

v. Utilization of health education through the technical 
agents o r  t h roxh  t he  employees who a re  trained fo r  this 
purpose; showing of public health films, organizing cori- 
ferences etc., i n  arder t o  a t t r a c t  the cooperation of the 
public. 

observing the above mentioned views, arad in sp i t e  of mmk?rous 
obstacles and ddficul taes,  t o t a l  coverage has been, in q cases, 
acccrmplished thoroughly and m tunes 


