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In troduc tion 

Plant protection could save significant amounts of food and 
fiber in Bangladesh if applied in a timely and proper manner. 
Losses in production and storage are conservatively estimated to 
be at least 10%. 

Recognizing the importance of efficient plant protection, 
the Government of Bangladesh (GBD) requested an evaluation of the 
nation's program by a team of experts from the United States. 
The team was contracted by the University of California (UC) for 
the United States Agency for International Development (USAID). 

The UC/AID Study Team left the United States on 7 October 
1975 and traveled to Dacca by way of London and Rome, where confer- 
ences were held with officials of Great Britain's Centre for Overseas 
Pest Research (COPR) and the United Nation's Food and Agriculture 
Organization (FAO). The Team arrived in Dacca on 14 October 1975 
and completed the study on 2 December 1975; three members were pre- 
sent in Bangladesh for one month each, and 2 members were there 
almost 2 months. 

The objective of the study was to evaluate the total plant pro- 
tection program in Bangladesh. It included an assessment of the 
capabilities of the Plant Protection Directorate, and GBD capacity 
to undertake plant protection training, conduct research, plan, 
implement plant protection projects, and market pesticides as 
detailed below: 

1. Determine the GBD decision-making process regarding the 
selection, evaluation and distribution of pesticides in 
Bangladesh, and determine what adjustments could be made 
to rectify shortcomings. 

2. Determine the relative roles and effectiveness of different 
pesticide applications against major pests, and make re- 
commendations as to how the total system might be improved. 

3. Determine the details of distribution, transportation, 
storage and handling of pesticides at all levels, including 
an analysis of safe handling to protect human and animal 
life, and make recommendations for improvement in the system. 

4. Identify bottlenecks in pesticides procurement by (a) reviewing 
pesticide standards for Bangladesh to determine if the level 
of pesticide management existing in the country is appropriate, 
and (b) making specific recommendations on how improvements 
could be made. 



5 .  Conduct a thorough s t u d y  on p e s t i c i d e  marke t ing  and p r i c i n g  
systems,  t o  i n c l u d e  a p p l i c a t i o n  equipment,  and make recom- 
mendations f o r  p o l i c y  changes. 

6. Analyze t h e  c o s t - b e n e f i t s  of p e s t  c o n t r o l  p r a c t i c e s  i n  
Bangladesh,  and recommend c o s t  r e d u c t i o n  methods. 

7. Eva lua te  GBD's r e s e a r c h  c a p a b i l i t i e s  i n  p l a n t  p r o t e c t i o n .  

8. Review t h e  p l a n t  p r o t e c t i o n  e x t e n s i o n  t r a n s f e r  mechanisms t o  
t h e  farm l e v e l ,  and a d v i s e  a s  t o  how t h i s  sys tem could b e  
made more e f f e c t i v e .  

9.  Determine t r a i n i n g  needed t o  improve c a p a b i l i t i e s  o f  t e c h n i -  
c a l  p e r s o n n e l  a t  a l l  l e v e l s  i n  t h e  p l a n t  p r o t e c t i o n  sys tem,  
and assess in-country  p l a n t  p r o t e c t i o n  t r a i n i n g  c a p a c i t y .  

The UC/AID Study Team accomplished i t s  work by g a t h e r i n g  i n f o r -  
mation from as many knowledgeable pe rsons  as i t  cou ld  c o n t a c t ,  and 
by v i s i t s  t o  many i n s t i t u t i o n s ,  b u s i n e s s  o r g a n i z a t i o n s  and fa rmefs  
concerned w i t h  p l a n t  p r o t e c t i o n .  I n  a d d i t i o n  t o  t h i s  a c t i v i t y  i n  
Bangladesh,  team members a l s o  c o n t a c t e d  ICRISAT ( I n t e r n a t i o n a l  Cen te r  
f o r  Research i n  t h e  Semi-Arid Trop ics )  i n  Hyderabad, I n d i a ;  FA0 i n  Rome, 
I t a l y ;  COPR i n  London, England; and v a r i o u s  o r g a n i z a t i o n s  i n  t h e  Uni ted 
S t a t e s  f o r  f u r t h e r  e x p e r t  opinion.  

Many peop le  w i l l i n g l y  he lped  t h e  team complete i t s  ass ignments ;  
t h e s e  are acknowledged by name under t h e  Appendix s e c t i o n  i n  Agencies 
and Persons  Contacted.  We are e s p e c i a l l y  i n d e b t e d  t o  M r .  A. M. 
Anisuzzaman, M r .  D. U. Khan, D r .  A. Azim, M r .  A. J. Radi ,  and D r .  
Mi l ton  Ger tsch f o r  t h e i r  suppor t  and w i s e  counse l .  

We found 2 p rev ious  s t u d i e s  o f  p l a n t  p r o t e c t i o n  i n  Bangladesh t o  
be  v a l u a b l e  s o u r c e s  o f  in fo rmat ion :  

1 )  Report  of t h e  Committee P l a n t  P r o t e c t i o n  S e r v i c e s  - February- 
A p r i l  1974. 

2) Techn ica l  Report  no. 15.  P l a n t  P r o t e c t i o n .  Land and Water 
Resources S e c t o r  Study,  Bangladesh,  Vol. 5 ,  Document of 
I n t e r n a t i o n a l  Bank f o r  Recons t ruc t ion  and Development. 
I n t e r n a t i o n a l  Development A s s o c i a t i o n .  December 1972. 

These 2 documents provided a good a n a l y s i s  of p l a n t  p r o t e c t i o n  i n  
Bangladesh and made many recommendations f o r  improvement. Happi ly  we 
found t h a t  many of  t h e  recommendations had been implemented o r  were 
be ing  s e r i o u s l y  cons idered .  

P l a n t  P r o t e c t i o n  i n  Bangladesh is a concern o f  many d i f f e r e n t  
i n d i v i d u a l s  and o r g a n i z a t i o n s  b o t h  w i t h i n  and o u t s i d e  t h e  government. 
I n  g e n e r a l ,  t h e  governmental  o r g a n i z a t i o n s  concerned w i t h  p l a n t  pro- 
t e c t i o n  i n  Banglaaesh are: M i n i s t r y  of I n d u s t r i e s ;  M i n i s t r y  of P lann ing ;  



Ministry of Natural  Resources, S c i e n t i f i c  and Technological Research; 
Minis try of Fores t ry ,  F i she r i e s  and Livestock;  Minis t ry  of Commerce 
and Foreign Trade; Minis try of J u t e ;  Minis try of Local Government 
Cooperatives and Rural Development. I n s t i t u t i o n s  of h ighe r  l e a r n i n g  
t h a t  a r e  concerned wi th  p l a n t  p ro t ec t ion  and r e l a t e d  s u b j e c t s  a r e :  
Agr i cu l tu ra l  Univers i ty  a t  Mymemsingh, Chittagong Univers i ty ,  Dacca 
Agr i cu l tu ra l  I n s t i t u t e ,  Dacca Univers i ty ,  and Rajshahi Univers i ty .  
Some p r i v a t e  corpora t ions  concerned wi th  p l a n t  p r o t e c t i o n  a r e  : CIBA- 
Giegy; Bayer; S h e l l ;  I C I ;  Shetu Corporation represent ing  Union Carbide, 
Selamerch, and Sumitorno Chemicals; American Cyanamid; and J. K. 
I ndus t r i e s .  

Though the  farmers of t h e  world have been r e l a t i v e l y  succes s fu l  
i n  producing food, p r o t e c t i o n  aga ins t  p e s t s  and d i seases  i s  now f a r  
more e s s e n t i a l  than  i n  t h e  p a s t .  Some of t h e  reasons f o r  t h e  increased  
need f o r  p l a n t  p ro t ec t ion  inc lude  t h e  g r e a t e r  human populat ion i n  
r e l a t i o n  t o  crop land a v a i l a b l e ,  t h e  expected h ighe r  s tandard  of l i v i n g  
of farm f a m i l i e s ,  and in t ense  v a r i a t i o n s  i n  crop y i e l d  due t o  a t t a c k  
by p e s t s ,  d i s eases ,  and o t h e r  agents  of l o s s .  

P l an t  p ro t ec t ion  i s  pr imar i ly  t h e  r e s p o n s i b i l i t y  of t h e  farmer 
r a t h e r  than  t h e  r e s p o n s i b i l i t y  of government agencies .  I n  c o u n t r i e s  
where farmers have depended on government s e r v i c e s  f o r  p r o t e c t i o n  of  
t h e i r  crops,  farmers a r e  o f t e n  not  s a t i s f i e d .  The proper  r o l e  of 
government i n  p l a n t  p ro t ec t ion  is t o  keep fore ign  p e s t s  out  of t h e  
country, t o  develop c o n t r o l s  and t o  educate  farmers t o  use e f f e c t i v e  
methods t h a t  a r e  compatible wi th  t h e i r  background and f a c i l i t i e s ,  
and t o  provide t h e  means by which t h e  e s s e n t i a l s ,  such a s  p e s t i -  
c ides  and a p p l i c a t i o n  equipment, a r e  made a v a i l a b l e  f o r  sale wi th in  
the  normal ope ra t ing  r ad ius  of t h e  farmer. 

ORGANIZATION OF THE PLANT PROTECTION DIRECTORATE 

The P lan t  P ro t ec t ion  Di rec to ra t e  was organized i n  i ts  p re sen t  
form e a r l y  i n  1975, t o  b r i n g  many of t h e  p l a n t  p r o t e c t i o n  a c t i v i t i e s  
of var ious  governmental bodies  i n t o  a  s i n g l e  admin i s t r a t i ve  u n i t .  

A t  present  t h e  P l an t  P ro t ec t ion  Di rec to ra t e  is organized a s  
ou t l i ned  below: 

A. Di rec tor  

1. Deputy Direc tor  f o r  Research, Monitoring and Quarantine 

a .  Toxicology 
b.  P l a n t  Quarantine 
c .  Monitoring and Museum 

2. Deputy Di rec to r  of Planning and Evaluat ion 

3 .  Deputy Direc tor  f o r  General A f f a i r s  

a .  Administration 



b  . Maintenance 
c .  Accounts 
d. Medical  

4 .  Deputy D i r e c t o r  f o r  Opera t ions  

a. A e r i a l  Uni t  
b. Ground Unit  
c .  T r a i n i n g  and P u b l i c i t y  
d.  P l a n t  P r o t e c t i o n  M a t e r i a l  

About 300 p e o p l e  were employed a t  t h e  h e a d q u a r t e r s  i n  Dacca. 

Bangladesh i s  d i v i d e d  i n t o  20 a d m i n i s t r a t i v e  d i s t r i c t s .  I n  each 
d i s t r i c t  t h e r e  i s  a p l a n t  p r o t e c t i o n  s t a f f  of abou t  20 people .  

Each d i s t r i c t  i s  d i v i d e d  i n t o  s e v e r a l  t h a n a s .  There a r e  415 
t h a n a s  i n  t h e  c o u n t r y ,  each  employing 4-5 peop le  i n  p l a n t  p r o t e c t i o n .  

There is no f u r t h e r  s u b d i v i s i o n  of t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e .  
For o t h e r  governmental  f u n c t i o n s ,  t h a n a s  are subd iv ided  i n t o  unions  
which are subd iv ided  i n t o  v i l l a g e s .  I n  each  t h a n a  p e s t i c i d e s  a r e  s o l d  
t o  fa rmers  by d e a l e r s  who are s u p p l i e d  and r e g u l a t e d  by p l a n t  p r o t e c t i o n  
a s s i s t a n t s .  There may b e  s e v e r a l  p e s t i c i d e  d e a l e r s  o p e r a t i n g  i n  each  
thana  . 

The h e a d q u a r t e r s  o r g a n i z a t i o n ,  t h e  d i s t r i c t s  and t h e  t h a n a s  
f u n c t i o n  w i t h  r e l a t i v e l y  l i t t l e  d i r e c t  c o n t a c t ,  because  funds  are 
n o t  a v a i l a b l e  f o r  o f f i c i a l  t r a v e l .  Contac t s  a r e  u s u a l l y  by m a i l ,  
t e l ephone  and by r o u t i n e  r e p o r t i n g .  It was obvious when t h e  U C I A I D  
Study Team, t o g e t h e r  w i t h  i t s  h o s t  (one of t h e  deputy d i r e c t o r s ) ,  
v i s i t e d  o u t l y i n g  d i s t r i c t s  and t h a n a s ,  t h a t  t h e s e  employees had had 
no r e a l  c o n t a c t  w i t h  t h e  c e n t r a l  o f f i c e r s .  

Because t r a v e l  and o t h e r  a d m i n i s t r a t i v e  funds  are l i m i t e d ,  t h e  
d i s t r i c t  and t h a n a  o f f i c e r s  a r e  l a r g e l y  r e s t r i c t e d  t o  t h e i r  o f f i c e s  
and have l i t t l e  o r  no c o n t a c t  w i t h  growers.  Consequently many of 
t h e i r  r e p o r t s  on p e s t  i n f e s t a t i o n s  and on t h e  e f f e c t i v e n e s s  of c o n t r o l  
measures a r e  u n r e l i a b l e .  The r e p o r t s  are based a lmos t  e n t i r e l y  on 
u n v e r i f i e d  accounts  g iven  t o  t h a n a  a s s i s t a n t s  by fa rmers .  

The P l a n t  P r o t e c t i o n  D i r e c t o r a t e  has  o u t l i n e d  1 9  pr imary f u n c t i o n s  
f o r  i t s e l f .  These may b e  summarized as f o l l o w s :  

I n t e g r a t i o n  of a l l  p l a n t  p r o t e c t i o n  a c t i v i t i e s  
i n t o  one s e r v i c e ,  t r a i n i n g  and p u b l i c  r e l a t i o n s ,  
s u r v e i l l a n c e ,  r e s e a r c h ,  o r g a n i z e  c o n t r o l  measures 
t o  combat epidemics ,  e n f o r c e  p e s t i c i d e  r e g u l a t i o n s ,  
c o o r d i n a t e  a l l  p l a n t  p r o t e c t i o n  r e s e a r c h ,  a d v i s e  
government on p l a n t  p r o t e c t i o n  matters, p l a n t  quar-  
a n t i n e ,  s t a n d a r d i z a t i o n  of p e s t i c i d e s  and equipment,  
p e s t i c i d e  d i s t r i b u t i o n  and sales t o  d e a l e r s .  



In  p r a c t i c e  t h e  D i r ec to ra t e  is almost wholly occupied wi th  t h e  
s t anda rd i za t i on ,  a c q u i s i t i o n ,  s t o r age ,  d i s t r i b u t i o n  and s a l e  of 
p e s t i c i d e s  and sp raye r s  and wi th  t h e  a e r i a l  a p p l i c a t i o n  of p e s t i c i d e s .  
Other programs a r e  no t  l ack ing ,  but  they a r e  poorly conceived, l oose ly  
organized and only p a r t i a l l y  executed. This is because t h e  D i r e c t o r a t e  
has  been organized only r e c e n t l y ,  has  an inadequate  budget ,  and l a c k s  
wel l - t ra ined  employees. The time devoted t o  handl ing p e s t i c i d e s  makes 
i t  d i f f i c u l t  f o r  t h e  P l an t  P ro t ec t i on  Di r ec to ra t e  t o  concen t r a t e  on 
what t h e  U C I A I D  Study Team cons iders  i t s  primary func t ions  t o  be: 
t r a i n i n g  i n  methods of p e s t  management, r e g u l a t o r y  a c t i v i t i e s ,  and 
appl ied  r e sea rch  inc luding  p e s t  populat ion surveys.  

ACTIVITIES OF THE PLANT PROTECTION DIRECTORATE 

Applied Research - L i t t l e  e f f e c t i v e  appl ied  r e sea rch  i s  being done 
by t h e  P l a n t  P ro t ec t i on  Di r ec to ra t e .  P e s t i c i d e s  a r e  being eva lua ted  
(as  p a r t  of t he  s t anda rd i za t i on  process )  f o r  t h e i r  chemical and phys i ca l  
c h a r a c t e r i s t i c s  and i n  f i e l d  t r i a l s  i n  t h e  d i s t r i c t s .  These f i e l d  
t r i a l s  a r e  no t  done sys t ema t i ca l l y ,  according t o  s ta tements  made t o  
t h e  UC/AID Study Team whi le  i n spec t ing  t h e  ope ra t i ons  i n  t h e  d i s t r i c t s .  
Some s tudy  is  being given t o  t h e  f e a s i b i l i t y  of d i s t r i b u t i n g  l i q u i d  
p e s t i c i d e s  i n  sma l l  con ta ine r s .  We could f i n d  no o t h e r  app l i ed  r e sea rch  
being done by t h e  D i r ec to ra t e .  Most d i s t r i c t  o f f i c e r s  were poorly 
equipped and t r a i n e d  f o r  conducting sound app l i ed  research .  

T ra in ing  - Tra in ing  is a  major r e s p o n s i b i l i t y  of t h e  D i r ec to ra t e .  
The UC/AID Study Team found an urgent  need f o r  t r a i n i n g  i n  a l l  a spec t s  
of p l a n t  p ro t ec t i on  inc luding  admin i s t r a t i on ,  l e ade r sh ip ,  warehousing, 
s to rekeeping ,  quaran t ine ,  mechanics, s u r v e i l l a n c e ,  pe s t  i d e n t i f i c a t i o n ,  
spray ing  methodology, e t c .  Tra in ing  is  needed a t  a l l  l e v e l s  from t h e  
farmer on through t h e  e n t i r e  organiza t ion .  

The P l a n t  P r o t e c t i o n  Di r ec to ra t e  r e c e n t l y  o f f e r e d  a  s h o r t  program 
of in -serv ice  t r a i n i n g  t o  d i s t r i c t  o f f i c e r s .  Based on t h e  t r a i n i n g  
manuals given t o  t h e  p a r t i c i p a n t s ,  t h i s  course in t roduced  many elements  
of p l a n t  p r o t e c t i o n  bu t  i t  d i d  no t  adequately t r a i n  t h e  p a r t i c i p a n t s  
a s  i n s t r u c t o r s  of o t h e r  employees of t h e  D i r ec to ra t e .  The program d i d  
not  adequately teach  t h e  p a r t i c i p a n t s  how t o  i d e n t i f y  crop p e s t s .  It 
included l i t t l e  about l i f e  h i s t o r i e s  of t h e  p e s t s .  There was l i t t l e  
d i scus s ion  of a l t e r n a t i v e  systems o f . p e s t  con t ro l .  More adequate 
t r a i n i n g  manuals w i l l  be r equ i r ed  along wi th  a  more complete program 
i f  d i s t r i c t  o f f i c e r s  a r e  t o  ga in  t h e  information they need f o r  t r a i n i n g  
t h e i r  j u n i o r  o f f i c e r s  and a s s i s t a n t s .  

Throughout t h e  country t h e r e  is a s e r i o u s  sho r t age  of a l l  types  
of t r a i n i n g  m a t e r i a l s  such a s  p r i n t e d  ma t t e r ,  s l i d e s  and p r o j e c t o r s ,  
pe s t  specimens, e t c .  

The thana  and d i s t r i c t  p l a n t  p ro t ec t i on  employees interviewed 
by t h e  UC/AID Study Team were a l l  anxious t o  do good work, bu t  they 
a r e  l a r g e l y  i n e f f e c t i v e  because they a r e  inadequate ly  t r a i n e d .  They 



know l i t t l e  of l e ade r sh ip  o r  admin i s t r a t i on  and they possess  only 
marginal t e c h n i c a l  knowledge. Most of those  i n  charge of warehouses 
d id  no t  know how t o  a r range  s tocks  o r  maintain i n v e n t o r i e s .  Mokkhadans, 
t h e  thana employees s t a t i o n e d  i n  t h e  Unions who a r e  r e spons ib l e  t o  
t r a i n  and adv i se  farmers t o  apply p e s t i c i d e s  and t o  monitor p e s t s ,  
were gene ra l l y  poorly educated and had l i t t l e  t r a i n i n g  i n  p l a n t  pro- 
t e c t i o n .  

Obviously the.work of p l a n t  p r o t e c t i o n  w i l l  s u f f e r  u n t i l  t r a i n i n g  
and educa t iona l  d e f i c i e n c i e s  a r e  c o r r e c t e d ,  and a coordinated adv i s ing  
program i s  i n i t i a t e d  f o r  t h e  farmers.  

Training i n  crop product ion methods i s  given by t h e  va r ious  
i n s t i t u t e s .  The Rice R e s e a r c h I n s t i t u t e , f o r  example, o f f e r s  t r a i n i n g  
i n  r i c e  product ion,  inc lud ing  p l a n t  p r o t e c t i o n ,  f o r  managers, govern- 
ment o f f i c e r s ,  ex tens ion  o f f i c i a l s ,  and farm l e a d e r s .  Sometimes t h e  
P l an t  P r o t e c t i o n  Di r ec to ra t e  i s  involved i n  t he se  t r a i n i n g  programs, 
bu t  not  o f t en .  

The UNDP (United Nations Development Programme) i s  cons ider ing  
a p l a n t  p r o t e c t i o n  program which w i l l  provide t r a i n i n g  a t  t h e  farm 
and thana l e v e l .  I f  implemented, t h e  program should g r e a t l y  i nc rease  
t h e  l e v e l  of e f f e c t i v e  p l a n t  p ro t ec t i on  i n  Bangladesh. 

P lan t  Quarantine - Plan t  quaran t ine  s e r v i c e s  a r e  provided a t  s e v e r a l  
a i r p o r t s ,  s e a p o r t s ,  and land  e n t r y  po in t s .  The s e r v i c e  i s  weak 
because of a l a ck  of t r a i n e d  personnel ;  shor tages  of f a c i l i t i e s  
f o r  t h e  d i agnos i s ,  t reatment  and d i s p o s a l  of p l a n t  m a t e r i a l s ;  and 
by t h e  l ack  of a f i r m  admin i s t r a t i ve  system. Quarantine o f f i c i a l s  
have almost no au tho r i t y  and t h e i r  dec i s ions  a r e  o f t e n  over-ruled 
by h igher  a u t h o r i t i e s  o r  dec i s ions  a r e  defer red  o r  r e f e r r e d  t o  h igher  
a u t h o r i t y .  A p l a n t  p ro t ec t i on  a c t  and a p e s t i c i d e  c o n t r o l  a c t  a r e  
needed t o  c l a r i f y  t h e  l e g a l  s t a t u s  of p l a n t  p r o t e c t i o n ,  e s p e c i a l l y  
p l an t  quaran t ine .  

Medical Serv ice  - A q u a l i f i e d  medical o f f i c e r  i s  employed by t h e  
P l an t  P ro t ec t i on  Di r ec to ra t e .  H i s  d u t i e s  a r e  t o  provide t r a i n i n g  
m a t e r i a l s  on t h e  dangers of improper use of p e s t i c i d e s ,  t r a i n  
medical personnel  i n  t h e  d iagnos is  and t reatment  of p e s t i c i d e  i n j u r y ,  
adv i se  t h e  D i r ec to ra t e  on s a f e - h a n d l i n g  of p e s t i c i e s ,  and se rve  a s  
a resource  person concerning t h e  medical a s p e c t s  of p e s t i c i d e  use.  
The UC/AID Study Team apprec ia ted  t h e  e f f o r t s  of t h e  medical o f f i c e r  
and h i s  s t a f f  bu t  i t  seemed t o  us t h a t  a moreaggressive e f f o r t  t o  
t r a i n  people on t h e  medical a spec t s  of p e s t i c i d e  usage would be of 
g r e a t  b e n e f i t .  

Su rve i l l ance  of P e s t s  - Surve i l l ance  of p e s t s  and eva lua t ion  of p e s t  
c o n t r o l  measures a r e  u rgen t ly  needed i n  Bangladesh. What l i t t l e  
is  done involves  t h e  ga the r ing  of r e p o r t s  t h a t  farmers  provide t o  
union o r  thana o f f i c e r s .  The major i n s e c t s ,  d i s e a s e s ,  rodents  and 
weeds t h a t  a f f e c t  crop product ion a r e  we l l  known, but  t h e i r  seasona l  
occurrence and economic importance need cons tan t  s u r v e i l l a n c e .  



No e f f o r t  i s  made t o  monitor p e s t i c i d e  r e s i d u e s  o r  t o  eva lua t e  
po l lu t i on .  

Dec la ra t ion  of Epidemics - When s e r i o u s  outbreaks a r e  f e a r e d ,  e s p e c i a l l y  
outbreaks o f  t h e  r i c e  e a r  c u t t i n g  c a t e r p i l l a r ,  warnings of  t h e  danger 
a r e  i s sued  t o  farmers and a g r i c u l t u r a l  workers 'by means of r a d i o  and 
press .  Farmers a r e  requested t o  r e p o r t  outbreaks t o  thana  a s s i s t a n t s .  
These a s s i s t a n t s  r e p o r t  t o  d i s t r i c t  o f f i c e r s  who then r e p o r t  t o  head- 
q u a r t e r s  i n  Dacca. The r e p o r t i n g  can be  by phone o r  by w i r e l e s s .  
When t h e  news of an outbreak reaches headquar te rs ,  t h e  d i s t r i c t  in -  
s p e c t o r  is requested t o  confirm t h e  r e p o r t  o r  an expe r t  i s  s e n t  from 
Dacca t o  confirm t h e  r e p o r t .  When about 500 a c r e s  a r e  known t o  be  
i n f e s t e d ,  a i r p l a n e  spray ing  may b e  ordered.  

The obvious weaknesses i n  t h i s  p rocess  of r e p o r t i n g  and dec i s ion  
making a r e :  i t  is too  slow and t h e r e  is  almost complete r e l i a n c e  upon 
r e l a t i v e l y  un t ra ined  people such a s  t h e  farmer and t h e  thana and 
d i s t r i c t  o f f i c e r s .  Moreover, few of t h e  d i s t r i c t  o r  thana personnel  
have f a c i l i t i e s  o r  funds f o r  v e r i f y i n g  t h e  r e p o r t s  of p e s t  outbreaks 
coming t o  them from va r ious  sources .  

Ae r i a l  Spray Program - The a e r i a l  spray ing  program i n  Bangladesh was 
s t a r t e d  i n  1955 a s  an ex tens ion  of t h e  l o c u s t  c o n t r o l  program of t h e  
c e n t r a l  Government of Pakis tan .  Curren t ly ,  t h i s  program i s  under 
t h e  supe rv i s ion  of a  Deputy D i r ec to r  of t h e  D i r e c t o r a t e  of P l a n t  
P ro t ec t i on .  The o r i g i n a l  nucleus of Beaver p lanes  f o r  spray ing  came 
from Canada under t h e  Colombo Plan.  Four of t h e s e  Beavers a r e  s t i l l  
i n  s e r v i c e .  I n  a d d i t i o n ,  t h e  Bangladesh Government obtained 5 
F l e t che r  sp ray  planes from New Zealand under a  b i l a t e r a l  Agro Aviat ion 
P r o j e c t .  S ince  one of t h e  Beavers has  been converted t o  a  passenger 
plane,  7 p lanes  a r e  p re sen t ly  a v a i l a b l e  f o r  a e r i a l  spraying.  

The a e r i a l  spray ing  i s  done both a s  a  prevent ive  and a s  a  c u r a t i v e  
opera t ion .  The r eques t  f o r  spray ing  o f t e n  comes from i n f l u e n t i a l  
growers,  o r  from owners of l a r g e  crop acreages  such a s  sugarcane,  who 
n o t i c e  t h e  outbreaks of c e r t a i n  p e s t  spec i e s .  Sometimes t h e  r eques t  
may o r i g i n a t e  from t h e  l o c a l  p l a n t  p r o t e c t i o n  personnel  a f t e r  v i s i t i n g  
farms o r  a f t e r  l i s t e n i n g  t o  concerned growers. The r eques t  f o r  a e r i a l  
spray ing  is  made t o  t h e  P l a n t  P ro t ec t i on  D i r e c t o r a t e  a t  Dacca. The l o c a l  
p l a n t  p r o t e c t i o n  personnel  mark t h e  a r e a  t o  be  sprayed wi th  f l a g s .  How- 
eve r ,  i n  most ca se s ,  f l a g s  a r e  placed by t h e  growers only i n  t h e i r  own 
f i e l d s .  The p lanes  from t h e  c e n t r a l  hangar i n  Dacca depa r t  and survey 
t h e  a r e a  t o  be  sprayed and t h e  p i l o t  makes h i s  own f l i g h t  p a t t e r n s .  
The p lanes  a r e  suppl ied  wi th  chemicals e i t h e r  a t  Dacca o r  a t  secondary 
p l an t  p r o t e c t i o n  a e r i a l  bases  d i s t r i b u t e d  throughout t h e  country.  
The chemicals and r a t e s  of spray ing  a r e  recommended by t h e  D i r e c t o r a t e  
depending upon t h e  crop and t h e  i n s e c t s  involved.  One p lane  can spray  
a s  much a s  4,000 a c r e s  i n  one s o r t i e  depending upon t h e  d i s t a n c e  from 
t h e  ground ope ra t i ons  base.  Rice is t h e  major crop t r e a t e d  by a i r  
mainly f o r  t h e  e a r  c u t t i n g  c a t e r p i l l a r  and t h e  swarming c a t e r p i l l a r  
both endemic pes t s .  I n  r ecen t  y e a r s  l a r g e  acreages of sugarcane have 
a l s o  been sprayed by a i r  t o  c o n t r o l  p y r i l l a  and t h e  top-shoot borer .  



Because of t h e  c o s t s  of a e r i a l  spray ing ,  any reg ion  t o  be t r e a t e d  
must be a t  l e a s t  10,000 ac re s  i n  s i z e ,  according t o  r e g u l a t i o n s  of 
t h e  P l an t  P r o t e c t i o n  Di r ec to ra t e .  

The a e r i a l  spray  s e r v i c e  was provided t o  farmers  f r e e  of c o s t  
be fo re  1974. A t  p r e s e n t ~ c o s t  of chemicals used must be  pa id ,by  
those  r ece iv ing  t h e  s e r v i c e s .  An except ion  t o  t h e  charge may be 
made i f  t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e  determines t h a t  an emergency 
outbreak s i t u a t i o n  e x i s t s .  This  i s  j u s t i f i e d  on t h e  grounds t h a t  
c o n t r o l l i n g  sma l l  f o c i  of p e s t s  w i l l  prevent  gene ra l  widespread out- 
breaks l a t e r  on. However, t h i s  po l i cy  l eads  t o  undue demands t o  
spray  f i e l d s  on an emergency b a s i s .  

A w e l l  organized system f o r  s u r v e i l l a n c e  of p e s t  d e n s i t i e s  i s  
needed f o r  e f f e c t i v e  eva lua t ion  of c o n t r o l  by p e s t i c i d e s .  

I f  t h r e a t e n i n g  popula t ions  were de t ec t ed  e a r l y  enough, an e f f e c t i v e  
ground spray  program could be employed, t hus  avoiding t h e  n e c e s s i t y  
f o r  a e r i a l  spraying.  I f  i n s e c t  popula t ions  reach an epidemic form, 
a e r i a l  spray ing  might be  u se fu l .  Without an e f f e c t i v e  s u r v e i l l a n c e  
program, i n s e c t  popula t ions  may i n c r e a s e  t o  economic l e v e l s  com- 
p l e t e l y  wi thout  t h e  knowledge of t h e  D i r ec to ra t e .  Then an a e r i a l  
spray program may be  needed t o  c o n t r o l  t h e  i n s e c t s .  Su rve i l l ance  
f o r  p e s t s  a f t e r  spray  t rea tments  a r e  a l s o  necessary  t o  determine t h e  
e f f e c t i v e n e s s  of t h e  a p p l i c a t i o n s .  

No a t t e n t i o n  is c u r r e n t l y  pa id  t o  t h e  e f f e c t s  of a e r i a l  spray ing  
on n a t u r a l  enemies of economic p e s t  spec i e s .  A l l  r i c e  i n s e c t s  a r e  
known t o  have e f f e c t i v e  p reda to r s  and p a r a s i t e s  which, under f avo rab l e  
condi t ions ,  could lower t h e  p e s t  popula t ion  below economic i n j u r y  
l e v e l s .  I nd i sc r imina t e  a e r i a l  spray ing  w i l l  almost c e r t a i n l y  have a  
de t r imen ta l  e f f e c t  on t h e s e  n a t u r a l  enemies. Adjustment of sp ray  
p a t t e r n s ,  such a s  avoiding t h e  c u r r e n t l y  used s o l i d  b lock  spray ing ,  
may he lp  provide  some re fuge  f o r  t h e s e  n a t u r a l  enemies. The harm- 
f u l  e f f e c t s  of a e r i a l  spray ing  on o t h e r  animals such a s  c a t t l e ,  
bu f f a lo ,  f i s h ,  b i r d s ,  and human beings need c l o s e  monitor ing and 
due cons idera t ion .  

The a e r i a l  spray ing  s e r v i c e  i s  seldom used. Las t  yea r  (1974) 
i t  was repor ted  t h a t  375,000 a c r e s  were sprayed from t h e  a i r .  This  
means t h a t  about 100 f l i g h t s  were made (assuming t h a t  4,000 a c r e s  
were t r e a t e d  per  f l i g h t ) ,  and, i f  t h e  f l i g h t s  w e r e  averaged among 
t h e  p lanes  a v a i l a b l e ,  each plane f lew about 15  t i m e s .  The p i l o t s  
interviewed were most unhappy wi th  t h e  s e r v i c e  because they  were n o t  
f l y i n g  enough t o  main ta in  t h e i r  q u a l i f i c a t i o n s  a s  a g r i c u l t u r a l  sp ray  
p i l o t s .  Whether t h e  program had any b i o l o g i c a l  impact i s  not  known 
because s u r v e i l l a n c e  f o r  p e s t s  and f o r  b e n e f i t s  from spray ing  i s  s o  
poor. Since most of t h e  acreage  was t r e a t e d  only once each y e a r ,  i t  
is doub t fu l  whether one could measure any dramat ic  e f f e c t  on p e s t  o r  
p a r a s i t e  populat ions.  We had no i n d i c a t i o n  t h a t  t h e  a e r i a l  ope ra t i on  
included e f f o r t s  t o  c o n t r o l  d i s e a s e s ;  a l l  of it was aimed a t  i n s e c t s .  



PESTICIDE MANAGEMENT 

R e g i s t r a t i o n  of P e s t i c i d e s  - Standa rd i za t i on  i s  t h e  term f o r  t h e  pro- 
cedure  f o r  r e g i s t e r i n g  p e s t i c i d e s  f o r  use  i n  Bangladesh. The UC/AID 
Study Team was informed t h a t  t h e  d e c i s i o n  t o  s t a n d a r d i z e  a  p e s t i c i d e  
is based on d a t a  i n d i c a t i n g  t h a t  t h e  subs tance  1 )  i s  n o t  h igh ly  t o x i c  
t o  f i s h ,  2) has  80% k i l l i n g  e f f i c i e n c y  f o r  t h e  p e s t s  of concern,  3)  i s  
no t  phy to tox ic ,  4 )  i s  no t  t o x i c  t o  man accord ing  t o  US Department of 
Agr i cu l t u r e  s t a n d a r d s ,  5 )  t h e  c o s t  appears  t o  be  r ea sonab l e ,  and 
6)  appeared t o  perform as claimed i n  f i e l d  t r i a l s .  

The subs tance  t o  be s t anda rd i zed ,  t o g e t h e r  w i t h  t e c h n i c a l  i n f o r -  
mation,  i s  submi t ted  t o  t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e  by t h e  chemical  
company. Tes t s  a r e  made on t h e  p e s t i c i d e  by s e v e r a l  d i f f e r e n t  agenc i e s  
and then t h e  r e s u l t s  a r e  reviewed by a  committee composed of t e c h n i c a l  
people  from va r ious  r e s e a r c h  and educa t i ona l  i n s t i t u t i o n s  and t h e  P l a n t  
P r o t e c t i o n  D i r e c t o r a t e .  The d e c i s i o n s  of t h e  t e c h n i c a l  committee a r e  
reviewed by t h e  P l a n t  P r o t e c t i o n  Committee which is  made up of t h e  
members of t h e  t e c h n i c a l  committee p l u s  s e v e r a l  a d m i n i s t r a t o r s .  

A t  p r e s e n t ,  t h e r e  a r e  about  60 s t anda rd i zed  p e s t i c i d e s  c l a s s e d  
as i n s e c t i c i d e s ,  f u n g i c i d e s ,  nematocides ,  h e r b i c i d e s ,  and r o d e n t i c i d e s .  

The s t a t e d  procedure  f o r  s t a n d a r d i z i n g  p e s t i c i d e s  appears  t o  be  
sound. The main c r i t i c i s m  of i t ,  made by some of t h e  chemical company 
r e p r e s e n t a t i v e s ,  was t h a t  i t  r e q u i r e s  t h r e e  o r  more y e a r s  and such 
d e t a i l e d  d a t a  may n o t  be  necessa ry  f o r  chemicals  t h a t  a r e  commonly 
used i n  o t h e r  t r o p i c a l  r i c e  growing r eg ions .  While t h i s  c r i t i c i s m  
may have some v a l i d i t y ,  we urge  t h a t  c a u t i o n  be used be fo r e  a ccep t i ng  
chemicals  wi thout  some t e s t i n g  under l o c a l  cond i t i ons .  

Acqu i s i t i on  of P e s t i c i d e s  - On t h e  n a t i o n a l  l e v e l  p e s t i c i d e s  a r e  a cqu i r ed  
by t h e  Bangladesh A g r i c u l t u r a l  I n p u t s ,  Supply and Se rv i ce s  Corporat ion 
a f t e r  recommendations have been made by t h e  Inden t i ng  Committee. 

The Inden t i ng  Committee a r r i v e s  a t  i t s  recommendations from a  
flow c h a r t  t h a t  l ists c r o p s ,  a n t i c i p a t e d  ac reage ,  amounts of each 
p e s t i c i d e  needed i f  a l l  t h e  ac reage  were t o  be  t r e a t e d ,  t h e  amount 
of p e s t i c i d e  used t h e  p rev ious  y e a r ,  t h e  amount of p e s t i c i d e  i n  s t o c k ,  
and t h e  amounts i n  t r a n s i t .  The q u a n t i t i e s  t o  b e  purchased a r e  t hen  
c a l c u l a t e d  by s u b t r a c t i n g  t h e  amounts on hand and i n  t r a n s i t  from t h e  
e s t ima t ed  need. L i t t l e  a t t e n t i o n  i s  appa ren t l y  g iven  t o  what w a s  used 
t h e  preceding yea r .  The e s t ima t ed  need is then passed on t o  t h e  Secre- 
t a r y  of t h e  Corporat ion who a c c e p t s ,  r e j e c t s ,  o r  modi f ies  t h e  recom- 
mendation. I n  1975 a l l  r e q u e s t s  except  one,  which was reduced 50%, 
were r e j e c t e d  appa ren t l y  because a l a r g e  q u a n t i t y  of each p e s t i c i d e  
was on hand and s o  l i t t l e  was used t h e  p rev ious  y e a r .  

The n e g o t i a t i o n s  t o  o b t a i n  t h e  chemicals  are made by t h e  Bangladesh 
A g r i c u l t u r a l  I n p u t s ,  Supply and Se rv i ce s  Corporat ion.  It o f t e n  o b t a i n s  
t h e  p e s t i c i d e s  by b a r t e r  o r  g i f t  b u t  a  percen tage  is  purchased. It was 
r epo r t ed  t h a t  sometimes t h e  d e s i r e d  chemicals  are no t  ob ta ined  because 



they were n o t  a v a i l a b l e  i n  t h e  fo re ign  country w i th  which b a r t e r  
arrangements had been e s t a b l i s h e d .  

There is some l o c a l  formulat ion of p e s t i c i d e s  i n  Chittagong 
and i n  Dacca. These p l a n t s  have cons iderab le  capac i ty  and could 
probably supply t h e  needs of Bangladesh f o r  t h e  fo re seeab le  f u t u r e  
once f u l l  product ion is achieved. 

Local ly  formulated p e s t i c i d e s  a r e  procured by t h e  Bangladesh 
Agr i cu l tu ra l  Inpu t s ,  Serv ices  and Supply Corporation. 

D i s t r i b u t i o n  of P e s t i c i d e s  - When p e s t i c i d e s  a r r i v e  a t  t h e  Chittagong 
s e a p o r t ,  o r  a f t e r  they  a r e  formulated l o c a l l y ,  they  a r e  t r a n s f e r e d  t o  
warehouses f o r  s t o r age .  From t h e s e  warehouses t h e  chemicals a r e  
shipped t o  stand-by and d i s t r i c t  warehouses. D i s t r i c t  warehouses f i l l  
o rde r s  rece ived  from t h e  thana warehouses. 

During t h e  process  of d i s t r i b u t i n g  t h e  p e s t i c i d e s  t o  thana  ware- 
houses,  t h e  chemicals a r e  no t  s o l d  bu t  merely t r a n s f e r r e d  a t  govern- 
ment expense. The c h ~ m i c a l s  a r e  s o l d  from t h e  thana  warehouses t o  
d e a l e r s  a t  f i xed  p r i c e s .  Dealers s e l l  t o  growers a t  f i x e d  p r i c e s  
approximating 50% of t h e  c o s t  t o  t h e  government p lu s  15%. Some 
d e a l e r s  complained t h a t  t h e  p r i c e  was no t  h igh  enough t o  cover c o s t s  
and t o  a l low a reasonable  p r o f i t .  

The d i s t r i b u t i o n  of p e s t i c i d e s  and sp raye r s  i s  l a r g e l y  based on 
o rde r s  submit ted t o  warehouses where s tocks  a r e  maintained. Union 
d e a l e r s  ob t a in  p e s t i c i d e s  from t h e  thana warehouses and t r a n s p o r t  
them t o  t h e  s a l e s  shop where they  a r e  so ld .  Thana warehouses o rde r  
p e s t i c i d e s  and sp raye r s  from d i s t r i c t  warehouses which may o r d e r  
from warehouses of t h e  Bangladesh A g r i c u l t u r a l  Inpu t s ,  Supply and 
Serv ices  Corporation. We were t o l d  a c t u a l  o rde r s  a r e  t h e  b a s i s  f o r  
d i s t r i b u t i o n  t o  t h e  va r ious  warehouses, bu t  such l a r g e  q u a n t i t i e s  
of p e s t i c i d e s  and sp raye r s ,  obviously s e v e r a l  y e a r s  o l d ,  were ob- 
served i n  s o  many warehouses t h a t  w e  suspected t h a t  some of t h e  
supp l i e s  must have been consigned without  regard  t o  r eques t s .  I t  
is a l s o  p o s s i b l e  t h a t  s t o r ekeepe r s  had made u n r e a l i s t i c  o rde r s  t o  
f i l l  t h e i r  warehouses without  regard t o  t h e  demand f o r  va r ious  p e s t i -  
c ides .  

While t h e  process  of d i s t r i b u t i o n  should be e f f i c i e n t ,  i n  a c t u a l  
p r a c t i c e  i t  may r e q u i r e  s e v e r a l  yea r s  f o r  t h e  process  t o  be completed. 
This i s  because of l a c k  of t r a n s p o r t  f a c i l i t i e s  and because t h e r e  i s  
no f i n a n c i a l  i n c e n t i v e  t o  move t h e  chemicals,  except  from t h e  d e a l e r  
t o  t h e  farmer.  There a r e  many complaints t h a t  p e s t i c i d e s  have a r r i v e d  
too  l a t e  t o  be used dur ing  a given season ,  i f  they a r r i v e  a t  a l l .  

We were informed t h a t  i n  t h e  p a s t ,  p e s t i c i d e s  were s t o r e d  and 
shipped wi th  f e r t i l h e r  and wi th  food. S teps  have been taken t o  s t o p  
t h i s  p r a c t i c e .  I f  t h e s e  s t e p s  have not  been f u l l y  a c t i v a t e d ,  they  
should be. The danger of contaminating food o r  a d u l t e r a t i n g  both 
p e s t i c i d e s  and f e r t i l i z e r s  is g r e a t  when they a r e  shipped and s t o r e d  
toge ther .  



The p e s t i c i d e s  a r e  t r anspo r t ed  by t h e  A g r i c u l t u r a l  I n p u t s ,  Supply 
and Serv ices  Corporation from t h e  p o r t  c i t i e s  t o  d i s t r i c t  warehouses 
i n  i ts  own t r u c k s ,  by s p e c i a l  ra i lway c a r s  used only f o r  t h i s  purpose, 
o r  by barge i n  t h e  i n l and  waterways. Once t h e  p e s t i c i d e s  reach d i s t r i c t  
warehouses, t r a n s p o r t  t o  thana f a c i l i t i e s  is assumed by t h e  P l a n t  
P ro t ec t i on  Di r ec to ra t e .  The Di r ec to ra t e  does n o t  have i ts  own t r ans -  
por t  s o  c o n t r a c t s  a r e  made wi th  p r i v a t e  owners of t r ucks  and r i v e r  
c r a f t  . 

The thana warehouses a r e  operated by t h e  P l a n t  P r o t e c t i o n  Di r ec to ra t e .  
P e s t i c i d e  d e a l e r s  who a r e  p r i v a t e  businessmen buy t h e i r  p e s t i c i d e s  a t  
thana  warehouses and t r a n s p o r t  them t o  t h e i r  p l aces  of bus ines s ,  u sua l ly  
by bul lock  c a r t s ,  r ickshaws, o r  simply by hand ca r ry ing .  Most d e a l e r s  
e i t h e r  cannot a f f o r d  t h e  p r i c e  of t r u c k  haul ing  o r  they don ' t  r e q u i r e  
l a r g e  q u a n t i t i e s .  Liquid p e s t i c i d e s  from l a r g e  drums (45 Imp. ga l lons )  
a r e  o f t e n  t r a n s f e r r e d  t o  sma l l e r  con ta ine r s ,  5-10 ga l lon  i n  s i z e ,  
before  de l ive ry  t o  d r i v e r s .  

The farmer must b r i n g  h i s  own con ta ine r ,  which may be an o l d  
o i l  can o r  a  b o t t l e ,  t o  t h e  d e a l e r .  Oral  i n s t r u c t i o n s  on t h e  u se  of 
p e s t i c i d e s  a r e  supposed t o  be provided a t  t h e  t i m e  of s a l e .  

With t h e  except ion of t h e  rai lway c a r s  used by t h e  Corporat ion,  
t h e r e  a r e  no s p e c i a l  requirements  o r  r e g u l a t i o n s  f o r  t h e  t r a n s p o r t  
of p e s t i c i d e s .  Containers  a r e  o f t e n  damaged by improper handl ing and 
by bouncing on rough roads.  Five ga l lon  con ta ine r s  a r e  more o f t e n  
damaged than t h e  l a r g e r  drums. While w e  d i d  no t  a c t u a l l y  see p e s t i c i d e s  
being t r anspo r t ed ,  t h e  damaged and l eak ing  con ta ine r s  observed i n  t h e  
warehouses were an i n d i c a t i o n  t h a t  t h e  t r a n s p o r t  v e h i c l e s  must have 
been contaminated. Contaminated t r u c k  beds can contaminate food o r  
f eed  which might be hauled on l a t e r  t r i p s .  A s  f a r  a s  w e  could determine 
t h e  t r u c k  beds a r e  a l l  made of wood, which i s  d i f f i c u l t ,  i f  n o t  i m -  
p o s s i b l e ,  t o  decontaminate.  

Storage of P e s t i c i d e s  - We v i s i t e d  s e v e r a l  d i s t r i c t  and thana warehouses 
and found s t o r a g e  condi t ions  ranging from very poor t o  good. Some had 
d i r t  f l o o r s  and -a t  l e a s t  one had-a bamboo f l o b r .  A few had concre te  
f l o o r s .  Most were v e n t i l a t e d  very poor ly ,  i f  a t  a l l .  None t h a t  we  
v i s i t e d  were loca t ed  away from populated a r ea s .  A l l  appeared t o  be 
secured adequately wi th  doors  and locks .  Many of t h e  warehouses were 
ren ted  from p r i v a t e  i nd iv idua l s  o r  f i rms ,  and thus  were no t  cons t ruc ted  
s p e c i f i c a l l y  f o r  p e s t i c i d e  s to rage .  

The hazards  a s soc i a t ed  wi th  t h e s e  s t o r a g e  a r e a s  may be c l a s s i f i e d  
a s  fol lows:  

1. Lack of v e n t i l a t i o n  c r e a t e s  a  very dangerous condi t ion  f o r  
workers,  p a r t i c u l a r l y  s i n c e  t h e r e  is cons iderab le  leakage of 
con ta ine r s .  

2 .  D i r t  and bamboo f l o o r s  cannot be decontaminated. Concentrated 
m a t e r i a l s  degrade very s lowly under t h e s e  condi t ions  and may 
be a  t h r e a t  t o  humans and animals f o r  many yea r s .  



3. Locations i n  populated a r e a s  c r e a t e  a hazard from f i r e  o r  
f loods .  The so lven t s  p re sen t  i n  many of t h e  p e s t i c i d e  for -  
mulations a r e  extremely v o l a t i l e .  The ever-present leakage 
of con ta ine r s  i nc reases  t h e  f i r e  hazard.  

I n  add i t i on  t o  s to rage  i n  warehouses, drums of p e s t i c i d e s  were 
f requent ly  s to red  ou t s ide  without p r o t e c t i o n  from r a i n  and sun. 

Inventory Control - Inventory i n  t h e  warehouses i s  l a r g e l y  a mat te r  of 
recording q u a n t i t i e s  of p e s t i c i d e s  received and q u a n t i t i e s  de l ive red .  
There i s  no system, a t  p re sen t ,  which provides an accu ra t e  account of 
t h e  quan t i t y  a c t u a l l y  i n  s to rage  o r  t h e  length  of time t h a t  a p a r t i c u l a r  
p e s t i c i d e  has  been i n  s to rage .  Any lo s ses  t h a t  might occur dur ing  
s to rage  cannot be accounted f o r  u n t i l  such time a s  t h e  supply is de- 
p l e t ed .  

A s  p e s t i c i d e s  a r e  received they a r e  s tacked on top of one another  
without t h e  b e n e f i t  of shelves o r  p a l l e t s .  A s  a r e s u l t ,  t h e  l a s t  
received a r e  t h e  f i r s t  out  and those  a t  t h e  bottom a r e  sub jec t  t o  
d e t e r i o r a t i o n  a f t e r  excessive time i n  s to rage .  I n  some in s t ances  
l a b e l s  ca r ry  t h e  d a t e  of formulat ion but  gene ra l ly  they  do n o t ,  and 
sometimes t h e r e  were no l a b e l s  a t  a l l .  We saw many drums of p e s t i -  
c ides  which had rus t ed  so  badly they were leaking .  This ,  of course ,  
can be expected a f t e r . o n l y  one o r  two yea r s  of s t o r a g e  under t h e  
condi t ions  of high moisture and temperature t h a t  e x i s t  i n  Bangladesh. 

A survey of t h e  p e s t i c i d e s  i n  s to rage  i n  Bangladesh was made by 
t h e  P lan t  P ro t ec t ion  Di rec to ra t e  and repor ted  t o  us  by M r .  Wahed (see  
Appendix B). It compares e x i s t i n g  s tocks  wi th  t h e  amount of each 
chemical used during the  per iod  June 1974 t o  J u l y  1975. Unless 
t h e r e  is an inc rease  i n  t h e  use of p e s t i c i d e s  dur ing  1975-76, i t  
appears t h e r e  w i l l  be  a l a r g e  su rp lus  of p e s t i c i d e s  even i f  none a r e  
received.  I n  s p i t e  of t h i s  we were informed t h a t  t h e  Di rec to ra t e  has  
ordered 3,500 me t r i c  tons  of diazinon granules  from CIBA-Geigy and 800 
me t r i c  tons from Japan. I n  1974-75 they used 1,140 tons  and they have 
2,220 tons i n  s to rage .  The huge q u a n t i t i e s  of copper oxychloride i n  
a l l  p a r t s  of t h e  country should l a s t  f o r  a t  l e a s t  10 years  a t  p resent  
r a t e s  of consumption. 

Packaging and Label ing - Granular formulat ions a r e  genera l ly  packaged 
i n  c l o t h  sacks with p l a s t i c  l i n e r s .  Some a r e  i n  p l a s t i c  bags wi th in  
cardboard conta iners .  Weights of t hese  packaged m a t e r i a l s  range from 
about 10 t o  20 pounds. 

Liquid formulat ions a r e  shipped i n  meta l  o r  p l a s t i c  conta iners .  
The p l a s t i c  con ta ine r s  a r e  i n  t h e  range of 3 t o  5 ga l lons .  Metal 
conta iners  range from 5 t o  55 ga l lons .  Labeling wi th  precaut ions  
and d i r e c t i o n s  f o r  use were found on some of t h e  smal le r  con ta ine r s  
but  no t  on t h e  l a r g e r  ones. However, no l a b e l i n g  is a v a i l a b l e  t o  
t h e  farmer who purchases smal l  q u a n t i t i e s  t h a t  a r e  t r a n s f e r r e d  t o  h i s  
own con ta ine r s .  Pr in ted  recommendations a r e  suppl ied  by t h e  P lan t  



Protec t ion  Di rec to ra t e  t o  i ts  inspec to r s  and a s s i s t a n t s  a t  t h e  d i s t r i c t  
and thana l e v e l s  and it is t h e i r  r e s p o n s i b i l i t y  t o  inform d e a l e r s  and 
farmers. A smal l  booklet ,  p r in t ed  and d i s t r i b u t e d  by t h e  Di rec to ra t e ,  
descr ibes  caut ions  i n  us ing  pes t i c ides .  It i s  w r i t t e n  i n  Bengali  and 
given t o  d e a l e r s  f o r  d i s t r i b u t i o n  t o  farmers ( see  English t r a n s l a t i o n ,  
Appendix C) . 

A t  t h e  present  t i m e  t h e  Di rec to ra t e  is  proposing t o  supply d e a l e r s  
with equipment t o  f i l l  8 ounce g l a s s  b o t t l e s  with l i q u i d  p e s t i c i d e s  f o r  
s a l e  t o  t h e  farmers. These would be labe led  with t h e  common name of 
t h e  p e s t i c i d e  i n  a  prominent p lace  along wi th  t h e  t r a d e  name. This 
would a l l e v i a t e  t h e  problem of farmers being unable t o  d i s t i n g u i s h  
between brand names. For example, DDVP-100 and Nogos-100 a r e  t h e  
same product,  but t h i s  would not  be genera l ly  known by farmers.  

Small b o t t l e s  a r e  a l s o  planned by t h e  Agro-Chemical Co. i n  
Chittagong f o r  l i q u i d  p e s t i c i d e s .  This is  a  j o i n t  venture  between 
CIBA-Geigy and t h e  Bangladesh F e r t i l i z e r  and Pharmaceutical Co. (govern- 
ment owned). I f  t h e  merger takes  p lace ,  CIBA-Geigy w i l l  manufacture 
formulat ions of i t s  own products ,  DDVP, diazinon,  Bidr in ,  and Dimecron 
(phosphamidon) and package them i n  250 m l  p l a s t i c  conta iners .  This 
p l an t  is  now formulating only Basudin 10G (diazinon).  

The only o the r  formulating p l a n t  i n  Bangladesh is loca ted  i n  
Dacca. It i s  equipped t o  formulate l i q u i d s  and has a  capaci ty  of 
500,000 Imp. ga l lons  per  year .  However, i t  has never operated a t  
capac i ty  s i n c e  i t  began opera t ion  i n  1960, and t h e r e  has been no 
a c t i v i t y  f o r  t he  l a s t  year .  It is p r i v a t e l y  owned, but  i t  depends 
on t h e  government t o  procure the  necessary ing red ien t s  and p lace  
orders  f o r  t he  f in i shed  product. That f i rm has 370 b a r r e l s  of tech- 
n i c a l  malathion which have been l e f t  unprotected f o r  s i x  months, and 
a l l  t h e  ing red ien t s  t o  formulate a  f in i shed  product,  bu t  they must 
w a i t  t o  rece ive  an order .  

Or ig ina l ly  t h e  equipment i n  t h i s  p lan t  was given t o  West Pakis tan  
by USAID i n  1958. It was moved t o  East Pakis tan  i n  1960 and t rans-  
f e r r ed  t o  I n s e c t i c i d e  En te rp r i se s  Ltd. The manager of t h e  p l a n t  indi -  
cated t h a t  t h e  f i rm could not  s t a y  i n  business  much longer  without 
orders  from the  government. 

PESTICIDE QUALITY CONTROL 

S ta f f  and Laboratory - A p e s t i c i d e  a n a l y t i c a l  labora tory  is operated 
by t h e  P lan t  P ro tec t ion  Direc tora te .  Its primary funct ion  is  q u a l i t y  
con t ro l  of l o c a l l y  produced and imported p e s t i c i d e s .  P e s t i c i d e  formu- 
l a t i o n s  a r e  analyzed f o r  a c t i v e  ing red ien t s  and checked f o r  s i g n s  of 
d e t e r i o r a t i o n  such a s  excess a c i d i t y .  Emulsion s t a b i l i t y  t e s t s  a r e  
done on emuls i f i ab le  concent ra te  formulations. These and o t h e r  tests 
a r e  conducted i n  accordance with FAO-WHO s tandards .  



The head of t h e  l abo ra to ry  is M r .  Su l t an  Ahmed Kahn. He has  
a  Bachelor 's  degree i n  entomology and some t r a i n i n g  i n  chemistry.  
He is a s s i s t e d  by a  graduate  chemist and 2 t echn ic i ans .  M r .  Kahn 
s a i d  he and h i s  s t a f f  had rece ived  on-the-job t r a i n i n g  i n  p e s t i c i d e  
a n a l y s i s  over  a  1 112 yea r  per iod from D r .  Kenneth Allen Lord of 
Rothamsted, England. This  occurred sometime p r i o r  t o  t h e  s e p a r a t i o n  
of Bangladesh from Pakis tan .  

Laboratory equipment i nc ludes  a  gas l i q u i d  chromatograph wi th  
e l e c t r o n  cap tu re  and flame i o n i z a t i o n  d e t e c t o r s ,  an i n f r a r e d  spec t ro-  
photometer, a  co lo r ime te r ,  and t h i n  l a y e r  chromatographic equipment. 
Only t h e  gas l i q u i d  chromatograph was operable .  

Samples of formulat ions submit ted f o r  a n a l y s i s  inc lude  those  
which have been rece ived  from companies d e s i r i n g  t o  s e l l  t h e i r  pro- 
duc t s  i n  Bangladesh. The government r e q u i r e s  t h a t  a l l  products  be 
analyzed be fo re  an agreement is made t o  import them. No sampling f o r  
a n a l y s i s  is done when t h e  products  e n t e r  t h e  count ry ,  a l though t h e  
P l an t  P r o t e c t i o n  Di r ec to ra t e  l abo ra to ry  has  w r i t t e n  t o  t h e  procuring 
agency, t h e  Agr i cu l tu ra l  I n p u t s ,  Supply and Se rv i ce s  Corporat ion,  
asking t h a t  i t  be allowed t o  check products  a t  t h e  p o r t  of en t ry .  
A s  of t h e  time of our  v i s i t ,  t h e r e  had been no response.  

We were informed t h a t  samples rece ived  from t h e  p e s t i c i d e  s t o r a g e  
warehouses were checked f o r  d e t e r i o r a t i o n  o r  a d u l t e r a t i o n .  Laboratory 
records  showed t h a t  150 such samples were received i n  October,  and 
t h a t  an average of 50 samples pe r  month were rece ived  dur ing  the  p a s t  
year .  We were a l s o  t o l d  t h e  l abo ra to ry  has  t r a i n e d  d i s t r i c t  o f f i c e r s  
t o  c o l l e c t  samples and provided them wi th  sampling equipment c o n s i s t i n g  
of p i p e t t e s ,  p l a s t i c  tubes  and smal l  b o t t l e s .  

The l abo ra to ry  has some jou rna l s ,  i nc lud ing  t h e  Analyst ,  AOAC, 
Analy t ica l  Chemistry, and Food and A g r i c u l t u r a l  Chemistry. However, 
i t  has  i s s u e s  only from 1970 through 1974. 

Residue and P o l l u t i o n  Analysis  - During t h e  per iod  from 1969 t o  1971 
c rops ,  s o i l s ,  and water  were analyzed f o r  r e s idues  of malathion,  d ia -  
zinon, dimecron, f e n i t r o t h i o n ,  and DDVP. These involved experimental  
p l o t s  designed t o  determine r a t e s  of degradat ion.  We could no t  ob t a in  
t h e  r e s u l t s  of t he se  s t u d i e s  and t h e r e f o r e  do no t  know t h e  va lue  of 
t h i s  work. There is no work being done i n  t h i s  a r e a  a t  t h i s  time. 

M r .  D. U. Khan, D i r ec to r  of t he  P l an t  P ro t ec t i on  D i r e c t o r a t e ,  has  
requested t h e  c r e a t i o n  of an I n s t i t u t e  of Toxicology and P e s t i c i d e s .  
According t o  t h i s  p roposa l ,  t he  I n s t i t u t e  would i n v e s t i g a t e  poss i -  
b i l i t i e s  of manufacturing p e s t i c i d e s  and formulat ions from indigenous 
m a t e r i a l s ,  seek  a l t e r n a t i v e s  t o  convent ional  p e s t i c i d e s ,  such a s  
v i r u s e s ,  b a c t e r i a ,  pheromones, b o t a n i c a l s ,  e t c . ,  and become involved 
i n  crop r e s idue  and environmental p o l l u t i o n  s t u d i e s .  The I n s t i t u t e  
would be l o c a t e d  i n  Dacca and employ a  p r o j e c t  d i r e c t o r ,  5  chemis t s ,  
3 t o x i c o l o g i s t s ,  and a  number of a s s i s t a n t s .  Laboratory f a c i l i t i e s  



would inc lude  most a n a l y t i c a l  equipment needed by a good r e s i d u e  and 
toxicology labora tory .  

P e s t i c i d e  De te r io ra t i on  - Dete r io ra t i on  of p e s t i c i d e s  i n  s t o r a g e  is a 
major problem i n  Bangladesh. D i f f i c u l t i e s  i n  procurement,  marketing, 
d i s t r i b u t i o n  and s t o r a g e  have caused l a r g e  q u a n t i t i e s  of p e s t i c i d e s  
t o  be s t o r e d  f o r  long per iods  under cond i t i ons  of h igh  temperature  
and humidity.  Data from t h e  D i r e c t o r a t e  l abo ra to ry  i n d i c a t e s  t h a t  
most p e s t i c i d e s  a r e  unsu i t ab l e  f o r  use  a f t e r  3 y e a r s  of s t o r a g e  i n  
Bangladesh. During t h e  yea r ,  s t o r a g e  temperatures  range from 20 t o  
42°C. Products  s t o r e d  o u t s i d e  i n  t h e  sun a r e  exposed t o  even h igher  
temperatures .  Visual  observa t ions  made by t h e  D i r e c t o r a t e  i n d i c a t e  
about 600 tons  of formulated p e s t i c i d e s  a r e  unusable  due t o  d e t e r i o r a t i o n .  
Of t h i s  amount about 380 tons  a r e  organophosphate i n s e c t i c i d e s .  

EQUIPMENT FOR PESTICIDE APPLICATION 

Only a few types of manufactured equipment a r e  a v a i l a b l e  f o r  
a p p l i c a t i o n  of p e s t i c i d e s .  Some of it is  too  expensive f o r  t h e  smal l  
farmer t o  purchase o r  t oo  complicated f o r  him t o  use  and maintain.  

The 2 cyc l e  engine-act ivated knapsack sprayer -dus te r  is  t h e  most 
expensive, c o s t i n g  about U.S. $150.00 pe r  machine. It r e q u i r e s  both 
gaso l ine  and o i l  i n  t h e  tank wi th  each f i l l i n g .  Most of t h e  machines 
i n  t h e  country have broken down because t h e  o i l  requirement was no t  
understood by government o f f i c i a l s  nor  always suppl ied  by t h e  farmers .  
European made machines i n  PPD warehouses ope ra t e  on crankcase o i l ,  a 
l u b r i c a n t  a v a i l a b l e  wherever gaso.line is  so ld .  I n  c o n t r a s t ,  Japanese 
made machines r e q u i r e  2 cyc l e  o i l ,  a l u b r i c a n t  e v i d e n t l y  no t  a v a i l a b l e  
f o r  r e t a i l  s a l e  i n  t h e  country.  

Most farmers  cannot maintain t h e i r  equipment because they  l a c k  
know-how o r  t o o l s .  Repair shops a r e  a v a i l a b l e  and a r e  used by some 
of t h e  wea l th i e r  farmers.  Usually i t  is  a g r e a t  inconvenience t o  
have a machine r epa i r ed  a t  a shop because s e v e r a l  t r i p s  t o  t h e  shop 
may be necessary.  

Based on t h e  c o s t s  involved,  a ,power sp raye r  would be a worth- 
whi le  investment only f o r  a t e a  o r  a sugarcane p l a n t a t i o n  s e r v i c i n g  
r e l a t i v e l y  l a r g e  ho ld ings  o r  f o r  an ,entrepreneur  f o r  c o n t r a c t  spray ing .  
However, a 3-5 ga l lon  a i r  compression sp raye r  i s  r e l a t i v e l y  easy t o  
handle  and f a i r l y  reasonable  i n  p r i c e .  

The manual sp raye r s  a r e  r e l a t i v e l y  s imple t o  main ta in  and t o  
opera te .  Evident ly  t h e  most common problem i s  t h e  l o s s  of hose 
nozz les  and o t h e r  smal l  p a r t s  by t h e  farmer.  Replacements a r e  hard 
t o  ge t .  Ce r t a in  p a r t s  should be o i l e d  occas iona l ly ,  e s p e c i a l l y  
l e a t h e r  plunger  d i s c s .  Probably most sp raye r s  a r e  opera ted  wi th  an 
imperfec t ly  ad jus t ed  nozz le  and wi th  i n c o r r e c t  p r e s s u r e ,  t hus  t h e  
l i q u i d  comes out  - n o t  a s  a f i n e  spray  forming a cone - bu t  a s  l a r g e  



d r o p l e t s  o r  a s  a  s t ream. Pumps clogged from us ing  f i e l d  water  i nc lud ing  
b i t s  of vege t a t i on  have t o  be cleaned be fo re  t h e  t reatment  can cont inue.  

The g r e a t e s t  advantage of manual pump sp raye r s  is  t h e i r  low 
ope ra t i ona l  c o s t .  There is  no cos t  f o r  power o r  p e s t i c i d e  d i l u e n t .  
The farmer can work a s  f a s t  o r  a s  slowly a s  he l i k e s .  Though no t  
a l l  farmers can a f f o r d  t o  own one of t he se  sp raye r s ,  they can be 
ren ted  from those  who do own them. 

A battery-powered u l t r a  low volume sp raye r  has been i n  P l a n t  
P ro t ec t i on  warehouse s tocks  f o r  about 10  yea r s .  This  smal l  u n i t ,  
operated by 8 'ID" b a t t e r i e s ,  has a  high speed revolv ing  e j e c t i o n  d i s c .  
I n  r e spec t  t o  i t s  use i n  Bangladesh i t  has only one f a u l t ;  t h e  c o s t  
is  too  g r e a t  because each s e t  of b a t t e r i e s  ( cos t i ng  56 t a k a  each) 
l a s t s  only long enough t o  t r e a t  4 ac re s .  

Granules,  l i k e  f e r t i l i z e r s ,  a r e  appl ied  by farmers by hand 
without  any s p e c i a l  p r o t e c t i v e  c lo th ing .  Since f anne r s  probably 
would no t  wear rubber  gloves,  even i f  provided f r e e ,  fo rmula tors  
should avoid making granules  conta in ing  i n s e c t i c i d e s  of high dermal 
t o x i c i t y .  

The power sp raye r  a l s o  can se rve  a s  a  d u s t e r  but  a t  t h i s  t ime 
dus t  i s  no t  commercially a v a i l a b l e  i n  t h e  country.  Some farmers 
apply p e s t i c i d e s  by dipping a  brush,  a  palm f rond ,  o r  a  broom i n t o  a  
p a i l  of p e s t i c i d e  s o l u t i o n  and f l i c k i n g  t h e  chemical over  t h e  crop. 

Spr ink l ing  cans a r e  sometimes used t o  apply i n s e c t i c i d e s  t o  
s o i l  o r  water ;  bu t  when used t o  apply i n s e c t i c i d e  t o  f o l i a g e ,  they 
a r e  h igh ly  i n e f f i c i e n t .  

Though d u s t s  a r e  no t  a v a i l a b l e  on t h e  commercial market,  farmers 
prepare  t h e i r  own out  of wood ashes.  Wood ashes  a r e  s i eved  through 
t h e  f i n g e r s  onto t h e  f o l i a g e ,  e s p e c i a l l y  of egg p l a n t .  Evident ly  
t h i s  method g ives  s u f f i c i e n t  c o n t r o l  of Epilachna f o r  farmers  t o  per- 
s is t  i n  us ing  i t .  

I n  t h e  p a s t ,  when malathion 10% dus t  was a v a i l a b l e ,  many people  
used i t  i n  a  dus t i ng  bag. The dus t ing  bag, f i l l e d  with a  handful  of 
malathion d u s t ,  was shaken over t h e  r i c e  sacks .  Enough i n s e c t i c i d e  
was thus  d i spe r sed  t o  reduce i n f e s t a t i o n s  of s t o r e d  g r a i n  i n s e c t s .  

A smal l  bellows d u s t e r  t h a t  can be made f o r  about  lOTk., o r  l e s s ,  
was introduced by one UC/AID Study Team member. So f a r  only a  few 
p i l o t  models have been made, bu t  i n  b r i e f  t e s t s  they emi t ted  dus t  
much more e f f i c i e n t l y  than dus t ing  bags o r  f i n g e r  s i e v e s .  It is  cap- 
a b l e  of emi t t i ng  a t  l e a s t  2  pounds per  hour ,  f a r  more than  most small-  
ho lde r s  would need t o  t r e a t  vege tab les  o r  seedbeds.  It could a l s o  
be used t o  d r i f t  i n s e c t i c i d e  ac ros s  a maturing r i c e  p l o t  t o  c o n t r o l  
t h e  e a r  c u t t i n g  c a t e r p i l l a r .  Based on 2  pounds per  hour ,  i t  could 
t r e a t  an a c r e  with 20 l b s  i n  l e s s  t ime than 50 g a l l o n s  could be 
appl ied  with a  manual sprayer .  



The vil lage-made be l lows  d u s t e r  could  b e  mass produced i n  most 
v i l l a g e s  and s o l d  t o  ne ighbors .  I n  I n d o n e s i a  many fa rmers  thought  i t  
worth  t h e i r  t i m e  t o  make t h e i r  own r a t h e r  than  buy from t h e  l o c a l  
I 1  p r o f e s s i o n a l  .'I 

The r o t a r y  d u s t e r  which hangs from t h e  b r e a s t  is n o t  a v a i l a b l e  
i n  t h i s  coun t ry  a t  t h i s  t ime.  It h a s  t h e  l a r g e  o u t p u t  p o t e n t i a l  
needed f o r  d r i f t  t r e a t m e n t  of 112 t o  1 0  a c r e  p l o t s .  On t h e  i n t e r -  
n a t i o n a l  market t h e s e  d u s t e r s  se l l  a t  a p r i c e  c o m p e t i t i v e  w i t h  t h e  
b r a s s  knapsack manual s p r a y e r .  The p o t e n t i a l  d u s t  o u t p u t  of t h e  
r o t a r y  d u s t e r  is over  1 0  l b s l h r ;  a t  a lower o u t p u t  r a t e  i t  can b e  used 
w i t h  a  2  row wand f o r  r a p i d l y  t r e a t i n g  v e g e t a b l e  and p o t a t o  c r o p s .  
Its p o s s i b l e  u s e  i n  Bangladesh s h o u l d ' b e  i n v e s t i g a t e d .  

S i n c e  i n  Bangladesh t h e r e  seems t o  b e  a  mass market on ly  f o r  t h e  
knapsack manual s p r a y e r ,  on ly  i t s  l o c a l  p roduc t ion  w i l l  b e  d i s c u s s e d .  
We found on ly  a s i n g l e  machine shop ready ,  a b l e ,  and exper ienced  i n  
p roduc t ion  of t h e s e  s p r a y e r s .  Th i s  shop,  J. K. I n d u s t r i e s ,  i n  Dacca, 
d e l i v e r e d  10,000 s p r a y e r s  d u r i n g  1974. The shop owner, M r .  N a z i r u l  
Huq, a s s e r t e d  t h a t  h e  now h a s  t h e  c a p a c i t y  t o  manufacture  24,000 
p e r  y e a r ,  more i f  he  could  expand h i s  f a c i l i t i e s .  The s p r a y e r s  
h e  has  made and d e l i v e r e d  are 2  112 g a l .  compressed a i r - t y p e  s h o u l d e r  
s l u n g  s p r a y e r s .  H e  is w i l l i n g  t o  make t h e s e  of b r a s s .  

S i n c e  t h e  warehouses of t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e  are 
now loaded w i t h  s p r a y e r s ,  o r d e r s  f o r  a d d i t i o n a l  equipment seem t o  
b e  a poor  p r o s p e c t .  However, M r .  Huq h a s  v i s i t e d  s e v e r a l  warehouses 
of t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e  and h a s  s e e n  t h e  l a r g e  number o f  
s p r a y e r s  c a s t  a s i d e .  H e  a s s e r t e d  t h a t  h e  could  r e s t o r e  a l l  of t h e s e  
s p r a y e r s  t o  working c o n d i t i o n  f o r  abou t  50 Tk. e a . ,  p o s s i b l y  less. 

PESTICIDE HAZARDS 

F i s h  - F i s h  are r e p o r t e d  t o  b e  a n  impor tan t  p a r t  of t h e  d i e t  of many 
people .  They occur  n a t u r a l l y  i n  t h e  n a t i o n ' s  waterways and many of 
t h e  r i c e  growing a r e a s .  They a r e  a l s o  propagated by t h e  F i s h e r i e s  
Research I n s t i t u t e  a t  Chandpur and p l a n t e d  i n  ponds and r i v e r s .  
S ince  t h e  r i c e  f i e l d s  are o f t e n  connected t o  t h e  waterways,  t h e  u s e  
o f  p e s t i c i d e s  cou ld  be  d e t r i m e n t a l  t o  f i s h  p o p u l a t i o n s .  We heard  
r e p o r t s  of f i s h  k i l l s ,  b u t  t h e r e  are no r e l i a b l e  s t a t i s t i c s  t o  show 
what t h e  e f f e c t  of p e s t i c i d e s  h a s  been.  I n v a r i a b l y  t h e s e  r e p o r t s  
were a s s o c i a t e d  w i t h  t h e  u s e  of Endr in .  Use of t h i s  i n s e c t i c i d e  i s  
no l o n g e r  p e r m i t t e d  i n  Bangladesh. 

Before  p e s t i c i d e s  can be  imported i n t o  Bangladesh t h e y  must p a s s  
a s t a n d a r d i z a t i o n  procedure  i n v o l v i n g  f i s h  t o x i c i t y  test by t h e  
D i r e c t o r a t e  of F i s h e r i e s .  These tests a r e  conducted a t  t h e  F i s h e r i e s  
Research I n s t i t u t e  a t  Chandpur l a b o r a t o r y  and i n  t h e  f i e l d ,  u s i n g  
fo rmula ted  p e s t i c i d e s .  We were unab le  t o  v i s i t  Chandpur and s o  d i d  
no t  a s c e r t a i n  e x a c t l y  how t h e  tests were conducted.  However, we were 
g iven  t h e  impress ion  t h a t  t h e  t e s t s  were q u i t e  r i g o r o u s  and p e s t i c i d e s  
which caused m o r t a l i t y  a t  dosages  comparable t o  recommended f i e l d  
a p p l i c a t i o n s  were denied s t a n d a r d i z a t i o n .  The c u r r e n t  e x t e n t  of 



p e s t i c i d e  usage i n  Bangladesh i s  r e l a t i v e l y  s m a l l .  C h l o r i n a t e d  o r g a n i c  
i n s e c t i c i d e s  a r e  used i n  v e r y  s m a l l  amounts, as evidenced by t h e  use  
d a t a  f o r  '1974-75 i n  Appendix B. The organophosphate  i n s e c t i c i d e s ,  
which comprise t h e  b u l k  of t h e  i n s e c t i c i d e s  used i n  Bangladesh,  a r e  
g e n e r a l l y  s u b j e c t  t o  h y d r o l y s i s  i n  wa te r .  Fur thermore,  t h e  w a t e r s  
i n  Bangladesh a r e  r e p o r t e d  t o  range from pH 7.3  t o  8,  which h e l p s  
a c c e l e r a t e  t h e  r a t e  of h y d r o l y s i s .  T h e r e f o r e ,  a t  c u r r e n t  l e v e l s  and 
t y p e s  of p e s t i c i d e  used i n  Bangladesh,  t h e r e  does n o t  a p p e a r  t o  b e  
any immediate t h r e a t  t o  f i s h  p o p u l a t i o n s .  

Humans - The UC/AID Study Team found i t  d i f f i c u l t  t o  g e t  i n f o r m a t i o n  
on t h e  s u b j e c t  of human i n j u r y  from p e s t i c i d e s ,  p robab ly  because  t h e  
problem is  n o t  l a r g e  c o n s i d e r i n g  t h e  small amount of p e s t i c i d e s  used 
i n  t h e  coun t ry .  N e v e r t h e l e s s ,  t h e r e  i s  some ev idence  of i n j u r y  and 
d e a t h .  

This  problem w a s  d i s c u s s e d  wi th  M r .  J a l i l ,  She tu  Corp. ,  r epre -  
s e n t i n g  Union Carbide ,  Sumitomo (Japan)  and Selamerck (W. Germany). 
He expressed  concern abou t  fa rmers  b e i n g  poisoned d u r i n g  s p r a y i n g  
o p e r a t i o n s .  A newspaper c l i p p i n g  i n  h i s  p o s s e s s i o n  r e p o r t e d  t h a t  
30 p o l i c e  o f f i c i a l s  had been poisoned by e a t i n g  b read  contaminated 
w i t h  i n s e c t i c i d e .  M r .  J a l i l  s a i d  h e  knew of s e v e r a l  hundred fa rmers  
who became unconscious  a f t e r  s p r a y i n g  w i t h  methyl  p a r a t h i o n .  He 
d i d  n o t  know i f  any o f  t h e s e  fa rmers  d i e d .  Methyl p a r a t h i o n  was 
a v a i l a b l e  i n  most warehouses and i s  r e p o r t e d  t o  b e  f o r  s a l e  a t  a 
p r i c e  cheaper  t h a n  t h a t  f o r  l e s s  t o x i c  p e s t i c i d e s .  The U C / A I D  Study 
Team n o t i c e d  many s a f e t y  problems w h i l e  v i s i t i n g  d i f f e r e n t  s t o r a g e  
a r e a s  and d e a l e r  shops.  It w a s  q u i t e  a p p a r e n t  t o  us  t h a t  t h e  ways 
i n  which p e s t i c i d e s  were hand led ,  human i n j u r y  w a s  always p o s s i b l e .  
It w a s  s u r p r i s i n g  t h a t  t h e r e  were n o t  more r e p o r t s  of human i n j u r y .  

RESEARCH I N  PLANT PROTECTION 

Research i n s t i t u t e s  f o r  r i c e ,  j u t e ,  t e a ,  sugarcane ,  and g e n e r a l  
a g r i c u l t u r e  c a r r y  o u t  r e s e a r c h  i n  p l a n t  pathology and entomology 
b u t  n o t  i n  nematology o r  weed s c i e n c e  n o r  i n  rat  o r  b i r d  c o n t r o l .  
A s  y e t  t h e r e  is  no p l a n t  p r o t e c t i o n  r e s e a r c h  a t  t h e  F o r e s t  I n s t i t u t e .  

The work i n  p l a n t  pathology a t  t h e  r e s e a r c h  i n s t i t u t e s  h a s  
r e s u l t e d  i n  a r a t h e r  complete i n v e n t o r y  of p l a n t  d i s e a s e s  and nematodes 
t h a t  occur  i n  Bangladesh. Most of t h e  p r e s e n t  work i s  on b io logy  of 
pathogens ,  on t e s t i n g  chemicals  f o r  d i s e a s e  c o n t r o l  and on t h e  develop- 
ment of r e s i s t a n t  v a r i e t i e s  of c rops .  L i t t l e  s y s t e m a t i c  work w a s  
be ing  done t o  e v a l u a t e  l o s s e s  though some e s t i m a t e s  of l o s s  may be 
ob ta ined  from t h e  s t u d i e s  on chemical  c o n t r o l .  P l a n t  d i s e a s e  su rvey  
r e c e i v e s  l i t t l e  e f f o r t .  No work w a s  b e i n g  done on t h e  use  of c u l t u r a l  
p r a c t i c e s  t o  c o n t r o l  d i s e a s e .  

The l a b o r a t o r i e s  a t  most i n s t i t u t e s  were g e n e r a l l y  s m a l l  and 
meagerly equipped,  though t h e  f a c i l i t i e s  seemed adequa te  f o r  many 
a p p l i e d  s t u d i e s .  F i e l d  f a c i l i t i e s  seemed adequa te .  



The s t a f f  i n  p l a n t  pathology a t  t h e  Research I n s t i t u t e s  appeared 
t o  be  adequate.  The people were we l l  q u a l i f i e d  f o r  - t h e i r  work. Many 
had d o c t o r a l  degrees  from fo re ign  i n s t i t u t i o n s .  

Entomological r e sea rch  i n  most r e sea rch  i n s t i t u t e s  lacked c l e a r l y  
def ined goa ls .  Almost a l l  l a b o r a t o r i e s ,  except t h e  Bangladesh Rice 
Research I n s t i t u t e  (BRRI) and Tea Research I n s t i t u t e  (TRI) needed 
equipment and s u p p l i e s ,  e s p e c i a l l y  ord inary  items such a s  i n s e c t  
mounting p ins  and s imple microscopes. However, most were equipped 
f o r  t h e  l e s s  s o p h i s t i c a t e d ,  fundamental type  of r e sea rch .  F i e ld  
r e sea rch  f a c i l i . t i e s  were adequate and a v a i l a b l e  a t  a l l  major r e sea rch  
s t a t i o n s ,  bu t  t he se  were l e s s  f r equen t ly  used. Because resources  
a r e  l i m i t e d ,  work on p e s t  management t a c t i c s  such a s  c u l t u r a l  c o n t r o l ,  
b i o l o g i c a l  c o n t r o l  and r e s i s t a n t  v a r i e t i e s ,  and b i o l o g i e s  of p e s t  
populat ions,  should be emphasized. While we found l i t t l e  work along 
these  l i n e s ,  va r ious  i nd iv idua l s  were i n t e r e s t e d  i n  i n s e c t  management 
r e sea rch ,  but  found i t  d i f f i c u l t  t o  embark on such work. 

The entomologis ts  a t  t h e  research  i n s t i t u t e s  appeared t o  be 
adequately q u a l i f i e d .  Some hold Ph.D.'s from fo re ign  i n s t i t u t i o n s ,  
but  most have M.S. degrees  from t h e  Agr i cu l tu ra l  Univers i ty  and Dacca 
Univers i ty .  P ro fe s s iona l  t e c h n i c a l  he lp  is i n  s h o r t  supply,  a l though 
non-technical  h e l p  is  adequately a v a i l a b l e .  

Bangladesh A g r i c u l t u r a l  Research I n s t i t u t e  (BARI) - The I n s t i t u t e  was 
s t a r t e d  i n  1905 and was r e spons ib l e  f o r  a l l  a s p e c t s  of crops r e sea rch ,  
inc lud ing  p l an t  p ro t ec t i on .  I n  r ecen t  yea r s  research  i n s t i t u t e s  have 
been e s t a b l i s h e d  f o r  i n d i v i d u a l  crops such a s  r i c e ,  j u t e ,  e t c . ,  and 
BARI has given up work on those  crops.  A t  p r e sen t  i t  is r e spons ib l e  
f o r  work on a l l  crops no t  covered by monocrop i n s t i t u t e s .  It has  14 
major d i v i s i o n s  inc luding  chemistry,  botany,  agronomy, h o r t i c u l t u r e ,  
engineer ing,  entomology, p l a n t  pathology and s o i l s .  Crops emphasized 
a r e :  c e r e a l s ,  tobacco, minor f i b e r  c rops ,  co t ton ,  o i l  seed  c rops ,  
and pulses .  

There a r e  a  number of sub-s ta t ions  of BARI a t  s t r a t e g i c  l o c a t i o n s  
throughout Bangladesh. New f a c i l i t i e s  a r e  being cons t ruc ted  f o r  BARI 
a t  Joydebpur near  Dacca. 

The entomology work a t  BARI is c a r r i e d  ou t  by s e v e r a l  q u a l i f i e d  
i nd iv idua l s  concerned wi th  p e s t s  of co t ton ,  pu l se s ,  and vege tab les .  
A major p r o j e c t  is a  survey of dung b e e t l e s  i n  Bangladesh. Most of 
t he  work is o r i en t ed  toward t h e  i d e n t i f i c a t i o n  and ca t a log ing  of i n s e c t s  
and t h e r e  is l i t t l e  e f f o r t  t o  develop p e s t  c o n t r o l  and management schemes. 
One s t a f f  member is  involved i n  r a t  survey and c o n t r o l  s t u d i e s .  

The p l an t  pathology work a t  BARI is s i m i l a r  t o  t h a t  i n  entomology. 
There a r e  a  number of q u a l i f i e d  p l a n t  p a t h o l o g i s t s  a t  BARI b u t  t h e i r  
work i s  l a r g e l y  centered on ca t a log ing  t h e  p l a n t  pathogens of Bangladesh. 

The main s t a t i o n  of BARI is o ld  and poorly equipped f o r  l abo ra to ry  
work. Ordinary f a c i l i t i e s  such a s  microscopes a r e  absent  o r  i n  s h o r t  



supply. F i e ld  f a c i l i t i e s  a r e  lack ing .  The l i b r a r y  has  some o l d  
l i t e r a t u r e  but  i t  l acks  a l l  p e r i o d i c a l s  publ ished during t h e  l a s t  10-15 
years .  

The s t a f f  a t  BAR1 seemed t o  be unusual ly  depressed when t h e  
U C / A I D  Study Team v i s i t e d  t h e  i n s t i t u t i o n .  They d id  no t  seem proud 
of t h e i r  o rgan iza t ion  and they f e l t  they had no s i g n i f i c a n t  t a s k  t o  
perform. There seemed t o  be no p lan  t o  improve t h e  morale of t h e  
s t a f f  members. 

Bangladesh Ri-ce .Research I n s t i t u t e  (BRRI) - This  i n s t i t u t e ,  e s t a b l i s h e d  
i n  1973, has  r e s p o n s i b i l i t y  f o r  work on r i c e ,  though o t h e r  o rgan iza t ions  
may a l s o  work on t h i s  crop. It i s  t h e  only autonomous r e sea rch  i n s t i -  
t u t e  i n  Bangladesh. 

The I n t e r n a t i o n a l  Rice Research I n s t i t u t e  has  a coopera t ive  
program wi th  BRRI .  

.Entomological work a t  BRRI is concentrated on a survey of deep 
water  r i c e  i n s e c t s ,  i n s e c t  populat ion dynamics, v a r i e t a l  r e s i s t a n c e ,  

.crop l o s s  assessments ,  and chemical c o n t r o l  of r i c e  p e s t s .  

The s t a f f  i n  entomology c o n s i s t s  of 7 entomologis ts  p lu s  2 who 
a r e  abroad completing work on d o c t o r a l  degrees .  When these  men 
r e t u r n  t h e  work on i n s e c t s  should be  acce l e r a t ed .  

Work i n  p l an t  pathology a t  BRRI  i s  l a r g e l y  cen te red  i n  t h e  
development of r e s i s t a n t  v a r i e t i e s  i n  c l o s e  coopera t ion  with p l a n t  
breeders .  The d i s e a s e s  of g r e a t e s t  concern a r e :  b a c t e r i a l  b l i g h t ,  
tungro,  and shea th  b l i g h t .  B la s t  and helminthosporium b l i g h t  a r e  of 
secondary importance. Sca ld ,  b a c t e r i a l  l e a f  s t r e a k ,  Cercospora l e a f  
spo t  and bakan i i  a r e  of minor importance. Work i s  i n  progress  on 
l o s s e s  due t o  d i s ea se ,  on vec to r s  of tungro,  and on chemical c o n t r o l  
of r i c e  d i s ea se s .  

Research f a c i l i t i e s  a t  B R R I  appeared t o  be  adequate.  

The l i b r a r y  was inadequate  bu t  personnel  a t  BRRI may obta in  
r e p r i n t s  from I R R I ,  loca ted  i n  t h e  Ph i l i pp ines .  

Sugarcane Research I n s t i t u t e  (SRI) - The Sugarcane Research S t a t i o n  of 
I shu rd i ,  o r i g i n a l l y  e s t a b l i s h e d  i n  1951, was taken over by t h e  
Bangladesh s i g a r  Mills Corporat ion,  and-came i n t o  i t s  p re sen t  ex- 
i s t e n c e  i n  J u l y ,  1973. It i s  an autonomous research  u n i t  of t h e  
Bangladesh Sugar M i l l s  Corporation under t h e  Minis t ry  of Indus t ry .  
However, t h e  Bangladesh Agr i cu l tu ra l  Research Council conducts 
yea r ly  reviews of t h e  research  programs of t h e  I n s t i t u t e .  The I n s t i -  
t u t e  i s  l oca t ed  about 115 mi les  from Dacca i n  t h e  western sugarcane 
growing zone of t h e  country.  Old farm house bu i ld ings  a r e  c u r r e n t l y  
used f o r  o f f i c e  and l abo ra to ry  f a c i l i t i e s .  An experimental  farm, 
235 a c r e s  i n  s i z e ,  i s  used f o r  f i e l d  research .  The i n s t i t u t e  i s  headed 
by a Di rec tor  and t h e r e  a r e  5 program u n i t s  headed by P r i n c i p a l  S c i e n t i f i c  



Off i ce r s .  The a r e a s  inc lude :  P l a n t  Breeding, Agronomy, S o i l  
F e r t i l i t y  and Nu t r i t i on ,  P l a n t  Pathology, and Entomology. 

The entomology s t a f f  a t  SRI inc ludes  a  p r i n c i p a l  s c i e n t i f i c  
o f f i c e r  (entomologist) ,  one a s s i s t a n t  entomologist ,  and two research  
a s s i s t a n t s .  Another a s s i s t a n t  entomologist  w i l l  soon be added. The 
p l a n t  pathology s e c t i o n  has about t h e  same number of  s t a f f  members, 
inc luding  one p l a n t  pa tho log i s t ,  2 a s s i s t a n t  p l a n t  p a t h o l o g i s t s ,  and 
2 research  a s s i s t a n t s .  There a r e  18 s c i e n t i s t s  a t  t h e  s t a t i o n .  

P e s t  problems a r e  important on sugar  cane wi th  damage varying 
from 15 t o  50%. The most important i n s e c t  p e s t s  a r e :  stem bore r ,  
top-shoot borer  and roo t  bo re r ,  t h e  p y r i l l a ,  and t e rmi t e s .  Among 
t h e  d i seases ,  red r o t  i s  s e r i o u s  throughout Bangladesh. Pes t  
management research  i s  organized along the  t r a d i t i o n a l  l i n e s  of 
entomology, p l a n t  pathology, weed c o n t r o l ,  e t c .  

The entomological research  i s  d i r e c t e d  toward developing 
fundamental information on p e s t  biology.  A survey i s  being conducted 
t o  determine l o s s e s  due t o  i n s e c t s  and o t h e r  pes t s .  V a r i e t a l  
r e s i s t a n c e  i s  being explored f o r  t h e  management of red r o t  and 
stem borers .  

The Sugarcane Research I n s t i t u t e  appeared t o  be we l l  organized. 
The s t a f f  is a  group of t a l e n t e d  and dedicated young s c i e n t i s t s .  

I One of t h e  most ou ts tanding  programs of t h i s  I n s t i t u t e  is t h e  
t r a i n i n g  of ex tens ion  personnel.  

Tea Research I n s t i t u t e  - The Bangladesh Tea Research I n s t i t u t e  
was s t a r t e d  i n  1957 a s  a  r e sea rch  arm of t h e  Pakis tan  Tea Board t o  
develop b e t t e r  product ion and management techniques.  Since i ts  
incept ion ,  t h e  i n s t i t u t e  has  been engaged i n  var ious  t e a  c u l t u r e  
r e sea rch  programs. The I n s t i t u t e  inc ludes  d i f f e r e n t  d i v i s i o n s :  
agronomy, botany, farm management engineering,  s o i l s  and chemistry,  
and p l a n t  p ro t ec t ion .  The P l a n t  P ro t ec t ion  Divis ion i s  c u r r e n t l y  
headed by an entomologist  and supported by one a s s i s t a n t  p l a n t  
p r o t e c t i o n  s p e c i a l i s t  ( p l a n t  p a t h o l o g i s t ) ,  2 research  a s s i s t a n t s  
and 3  f i e l d  he lpe r s .  

The p l an t  p ro t ec t ion  a c t i v i t i e s  on t e a  gardens a r e  both pre- 
ven t ive  and c u r a t i v e  i n  na tu re .  Most managers apply i n s e c t i c i d e s  
and fungic ides  3-5 times per  season. The most important of t he  
arthropod p e s t s  inc lude  t h e  t e a  mosquito bug, He lope l t i s  t h e i r e r a  
(Miridae) ,  eriophykd mi tes ,  and t h e  t e a  flushworm, Laspeyresia  
leucostema. The most important d i seases  a r e  red  r u s t ,  Cephaleures 
p a r a s i t i c u s ,  and b l i s t e r  b l i g h t .  Most p l a n t e r s  use copper oxy- 
ch lo r ide ,  Kelthane, diazinon,  malathion, d i e l d r i n  and more r e c e n t l y  
Thiodan, t o  c o n t r o l  p e s t  problems. A ma jo r i t y  of t h e  t rea tments  
a r e  appl ied  a t  f i xed  da t e s .  However,the l a c k  of adequate supp l i e s  
of p e s t i c i d e s  a t  c r i t i c a l  t imes, and a  l ack  of power sp raye r s ,  i s  
causing a  reduct ion  i n  ca lendar  spraying.  There a r e  3  p ro fe s s iona l  
people t o  work i n  p l a n t  p r o t e c t i o n  so only t h e  most immediate and 
press ing  problems r ece ive  a t t e n t i o n .  



The s t a t i o n  has  adequate f a c i l i t i e s  f o r  conducting both b a s i c  
and appl ied  research .  I n  a d d i t i o n ,  i t  has  coopera t ive  f i e l d  research  
on many surrounding t e a  p l a n t a t i o n s .  Long term p e s t  management pro- 
grams a r e  needed. It was q u i t e  apparent  dur ing  our s h o r t  v i s i t  t h a t  
a  predatory mi te  was e f f e c t i v e  i n  supress ing  s p i d e r  m i t e  popula t ions .  

J u t e  Research I n s t i t u t e  - This i n s t i t u t e  is  r e spons ib l e  f o r  a l l  r e sea rch  
i n  Bangladesh on j u t e ,  one of t h e  major crops of t h e  na t ion .  Located 
i n  Dacca, i t  is  housed i n  adequate bu i ld ings  and t h e  l a b o r a t o r i e s  
concerned wi th  p l a n t  p ro t ec t i on  w e r e  spacious and seemed t o  be  ade- 
qua te ly  equipped. The U C I A I D  Study Team understood t h e r e  were no 
f i e l d  r e sea rch  f a c i l i t i e s  a t  Dacca; i t  was no t  c l e a r  whether such 
f a c i l i t i e s  were c o n t r o l l e d  by, o r  a v a i l a b l e  t o ,  t h e  i n s t i t u t e  e lsewhere 
i n  Bangladesh. 

Entomology work a t  t h e  J u t e  Research I n s t i t u t e  is done by a  
s t a f f  of 7 people.  Areas of s tudy c u r r e n t l y  a r e :  b i o l o g i c a l  c o n t r o l  
of i n s e c t s ,  i n s e c t  v i r u s e s ,  popula t ion  ecology, and economic i n j u r y  
l e v e l s .  There a r e  over  40 i n s e c t  p e s t s  of j u t e  w i th  t h e  most i m -  
po r t an t  being:  h a i r y  c a t e r p i l l a r ,  j u t e  semilooper ,  stem b o r e r ,  mealy- 
bugs and s p i d e r  mi tes .  

P l a n t  pathology is  done by a  h a l f  dozen p l a n t  p a t h o l o g i s t s  
concerned wi th  what they cons ider  t o  be t h e  major d i s e a s e s :  s t e m  r o t ,  
anthracnose,  s o f t  r o t ,  and Rhizoctonia s e e d l i n g  b l i g h t .  P r o j e c t s  
i nc lude  development of d i s e a s e - r e s i s t a n t  j u t e  v a r i e t i e s ,  g e n e t i c  
v a r i a t i o n  i n  t h e  s t e m  r o t  pathogens,  surveys f o r  j u t e  d i s e a s e s  i n  
Bangladesh, and t h e  p o s s i b l e  u se fu lnes s  of fung ic ides  t o  c o n t r o l  j u t e  
d i s ea se s .  

Fores t  Research I n s t i t u t e  - The Team pa id  a  s h o r t  v i s i t  t o  t h e  Fores t  
Research I n s t i t u t e  a t  Chittagong. We were advised t h e r e  was no system- 
a t i c  work i n  p l a n t  pathology o r  entomology a t  t h e  i n s t i t u t e  though a  
p r o j e c t  i n  p l a n t  p r o t e c t i o n  was soon t o  be submit ted t o  UNDP. There 
were only l i m i t e d  f a c i l i t i e s  f o r  work i n  p l a n t  pathology and entomology. 

We were advised t h e  major f o r e s t  tree d i s e a s e  problems were: 
b racke t  fungi ,  b a c t e r i a l  d i s e a s e  of t e ak ,  bamboo b l i g h t  (cause unknown), 
top  b l i g h t  of H e r i t i e r a  minor and i t s  a s soc i a t ed  bark  b e e t l e  v e c t o r ,  
and lo ren thus  i n f e s t a t i o n s .  Work was a l s o  being done on e d i b l e  mush- 
room surveys ,  and onmycorrhizaeof  t r o p i c a l  t r e e  spec i e s .  

The l i b r a r y  a t  t h e  i n s t i t u t e  was one of t h e  b e s t  t h a t  t h e  U C I A I D  
Study Team saw i n  Bangladesh. 

Atomic Energy Research I n s t i t u t e  - This  i n s t i t u t e  is  loca t ed  i n  Dacca 
and Mymemsingh. Unfortunately t h e  UCIAID Study Team d i d  no t  v i s i t  
t h e  branch a t  Mymemsingh where, we l a t e r  l e a rned ,  t h e  major work i n  
p l a n t  p r o t e c t i o n  i s  being done. The Team was assured  t h a t  t h e r e  were 
many s t u d i e s  under way i n  p l a n t  p r o t e c t i o n  a t  Mymemsingh and t h a t  t h e  
I n s t i t u t e  cooperates  c l o s e l y  wi th  t h e  A g r i c u l t u r a l  Univers i ty  a t  
Mymems ingh . 



The major emphasis i n  t h i s  i n s t i t u t e  i s  l e a r n i n g  t o  use atomic 
energy. I n  a g r i c u l t u r e ,  work is being done on mutat ion breeding,  
c o n t r o l  of d i s ea se s  and p e s t s  by i r r a d i a t i o n  of s t o r e d  products ,  and 
on t h e  development of s teri le i n s e c t s  f o r  use i n  c o n t r o l  programs. 

The l a b o r a t o r i e s  and f a c i l i t i e s  i n  Dacca were t h e  b e s t  seen  i n  
Bangladesh. The s t a f f  members were a l l  we l l  q u a l i f i e d .  W e  were t o l d  
t h e  condi t ions  a t  t h e  l abo ra to ry  i n  Mymemsingh were a l s o  good and t h e  
s t a f f  equa l ly  w e l l  q u a l i f i e d .  

The work i n  p l a n t  p r o t e c t i o n  a t  t h e  Atomic Energy Research I n s t i -  
t u t e  was i q t e r e s t i n g  and w i l l  c o n t r i b u t e  t o  a  fund of b a s i c  information 
but  i t  w i l l  not  c o n t r i b u t e  much t o  t h e  s o l u t i o n  of immediate problems 
of p l a n t  p r o t e c t i o n  i n  a g r i c u l t u r e .  

A g r i c u l t u r a l  Research Council - The A g r i c u l t u r a l  Research Council was 
organized t o  coord ina te  t h e  a g r i c u l t u r a l  r e sea rch  a c t i v i t i e s  of t h e  
Minis t ry  of Agr icu l ture .  i or tun at el^, t h e  Council has a l s o  been 
a b l e ,  by cooperat ive agreements,  t o  begin coord ina t ing  t h e  a g r i c u l t u r a l  
research  a c t i v i t i e s  of s e v e r a l  o t h e r  m i n i s t r i e s  a long wi th  t h a t  i n  t h e  
Minis t ry  of Agr icu l ture .  The work of the  Council is j u s t  beginning 
t o  be organized,  and s o  i t  has  no t  y e t  s t a r t e d  a c t i v i t i e s  i n  p l a n t  
p r o t e c t i o n  except  t o  f o s t e r  t h e  use of r e s i s t a n c e  t o  p e s t s  and 
d i s e a s e s  i n  t h e  developmegt of improved crop v a r i e t i e s .  The Di r ec to r  
of t h e  Council i nd i ca t ed  t h a t  t h e  f u t u r e  development of t h e  Council 
w i l l  i nc lude  t h e  appointment of deput ies  wi th  r e s p o n s i b i l i t i e s  t o  
coord ina te  p l a n t  p r o t e c t i o n  research .  

EDUCATION I N  PLANT PROTECTION 

There a r e  a  number of educa t iona l  i n s t i t u t i o n s  i n  Bangladesh 
where p l a n t  p r o t e c t i o n  o r  r e l a t e d  s u b j e c t  ma t t e r  i s  taught .  The 
teaching  of p l a n t  p r o t e c t i o n  i n  Bangladesh is l a r g e l y  t h e  r e s p o n s i b i l i t y  
of t h e  A g r i c u l t u r a l  I n s t i t u t e  a t  Dacca and t h e  A g r i c u l t u r a l  Univers i ty  
a t  Mymemsingh. The 3 o t h e r  major u n i v e r s i t i e s  t e ach  a  few p l a n t  pro- 
t e c t i o n  courses  i n  t he  Departments of Zoology and Botany; however, they 
a r e  more i n t e r e s t e d  i n  b a s i c  s t u d i e s  than i n  p e s t  management and c o n t r o l .  
I n  gene ra l  t h e  u n i v e r s i t i e s  have we l l  t r a i n e d  and t a l e n t e d  s t a f f s .  
The teaching  and r e sea rch  f a c i l i t i e s  a r e  gene ra l l y  poor.  The l i b r a r y  
f a c i l i t i e s  need improvement. Dacca A g r i c u l t u r a l  I n s t i t u t e  i n  p a r t i c u l a r  
needs t o  improve t h e  q u a l i t y  of i ts  t eache r s  a long  with i ts  l i b r a r y  and 
museum f a c i l i t i e s .  Throughout t h e  country t h e  s tandard  of educat ion 
needs enormous improvement. This can be obtained i n  p a r t  through more 
e f f e c t i v e  teaching  and more vigorous and f requent  t e s t i n g  of s t u d e n t s  
throughout t h e  du ra t i on  of t h e i r  educat ion.  

There a r e  no a g r i c u l t u r a l  high schools  though a t tempts  a r e  being 
made t o  i n i t i a t e  an a g r i c u l t u r e  curr iculum a t  s e l e c t e d  high schools .  
P l an t  p r o t e c t i o n  should be included a s  p a r t  of t h e  s u b j e c t  ma t t e r  t augh t .  
The country has s e v e r a l  a g r i c u l t u r a l  schools  which provide t r a i n i n g  i n  
2-year programs. The graduates  of t he se  schools  a r e  semi-professional  



people and t h e r e  i s  a  s t r o n g  demand f o r  t h e i r  s e r v i c e s .  The programs 
a r e  not  r i go rous  and t h e s e  graduates  have many d e f i c i e n c i e s ;  however, 
a  good beginning has  been made. 

Dacca A g r i c u l t u r a l  I n s t i t u t e  - The A g r i c u l t u r a l  I n s t i t u t e  a t  Dacca i s  
the  olde'st a g r i c u l t u r a l  co l l ege  i n  t he  country.  It was s t a r t e d  i n  t h e  
e a r l y  1900 ' s ,  and i t  became t h e  cen t e r  of a g r i c u l t u r a l  t r a i n i n g  i n  
t h i s  p a r t  of t h e  world. Curren t ly ,  t h e  co l l ege  has about 400 under- 
graduate  s t u d e n t s  and a  few gradua te  s t u d e n t s ,  a l l  i n  M.S. degree 
programs. Each yea r  t h e  co l l ege  graduates  60-70 s t u d e n t s  w i th  t h e  
bache lo r ' s  degree.  

I n s t r u c t i o n  i n  t h e  I n s t i t u t e  is  l a r g e l y  by l e c t u r e  and examination. 
F a c i l i t i e s  and a i d s  f o r  t eaching  a r e  almost wholly l a c k i n g  and l i t t l e  
use i s  made of f i e l d  t r i p s  and of s tuden t  c o l l e c t i o n s .  The i n s e c t  
c o l l e c t i o n  is  very poor and i s  being destroyed by s t o r a g e  i n s e c t s ,  

The l i b r a r y  is  extremely poor. P l an t  p r o t e c t i o n  books and jou rna l s  
a r e  almost nonexis ten t ;  many holdings a r e  no t  even catalogued.  There 
was no e f f e c t i v e  cooperat ion with t h e  l i b r a r i e s  l oca t ed  a t  Dacca 
Universi ty  o r  a t  t h e  research  i n s t i t u t e s  i n  Dacca, 

Dacca Univers i ty  - The team v i s i t e d  only t h e  Department of Zoology a t  
Dacca Univers i ty .  It has  a  s i z a b l e  number of entomologis ts  t e ach ing  
entomological courses .  Although the  entomology courses  emphasize 
physiology, morphology and sys t ema t i c s  they neve r the l e s s  cover app l i ed  
entomology. 

Dacca Univers i ty  is  a  major cen t e r  f o r  g radua te  t r a i n i n g  and most 
of t he  s e n i o r  people i n  t he  var ious  p l a n t  p r o t e c t i o n  o rgan iza t ions  of 
t h e  country a r e  gradua tes  of Dacca Universi ty .  

The s t a f f  a t  Dacca Univers i ty  i s  w e l l  t r a i n e d  and apparen t ly  
capable  of p rovid ing  good i n s t r u c t i o n .  The gradua te  s t u d e n t s  seem 
t o  have a  good grasp  of t h e i r  s u b j e c t s  and a r e  w i l l i n g  s t u d e n t s .  
Teaching i s  hampered by poor l e c t u r e  and l abo ra to ry  f a c i l i t i e s ,  and 
by continuous involvement of  t h e  s t u d e n t s  i n  p o l i t i c a l  a c t i v i t i e s .  
The Department is  i n  d i r e  need of adequate l abo ra to ry  equipment such 
a s  microscopes,  l i g h t s ,  e t c . ,  and space t o  ope ra t e  such equipment. 

Chittagong Univers i ty  and Rajshahi Univers i ty  - Undergraduate teaching  
a t  Chittagong Univers i ty  is  pa t t e rned  a f t e r  t h a t  a t  Dacca Univers i ty .  
P l an t  p r o t e c t i o n  is taught  i n  t h e  Departments of Zoology and Botany. 
Most undergraduate s t u d e n t s  s p e c i a l i z i n g  i n  entomology t ake  2 o r  3 
courses  i n  b a s i c  entomology but  l i t t l e  i s  taught  about t h e  r o l e  of 
i n s e c t s  i n  a g r i c u l t u r e  o r  t h e i r  r o l e  a s  p e s t s  of man and animals.  
Since Chittagong Univers i ty  i s  f a i r l y  new, pos tgradua te  teaching  is  
j u s t  g e t t i n g  s t a r t e d .  The s t a f f  is young, w e l l  q u a l i f i e d  and enthu- 
s i a s t i c  about t h e i r  r e s p o n s i b i l i t i e s .  The l abo ra to ry  f a c i l i t i e s  a r e  
b e t t e r  than  a t  Dacca Univers i ty .  



The Rajshahi  Univers i ty  is  t h e  only u n i v e r s i t y  i n  t h e  western 
p a r t  of t h e  country.  P l a n t  p r o t e c t i o n  courses  a t  Rajshahi  a r e  taught  
i n  t h e  Departments of Zoology and Botany. The teaching  i s  gene ra l l y  
pa t t e rned  a f t e r  t h a t  a t  Dacca Universi ty .  The Rajahahi Univers i ty  
has  been t r y i n g  t o  g e t  a f a c u l t y  of a g r i c u l t u r e  f o r  t h e  p a s t  few 
yea r s ,  apparen t ly  wi th  l i t t l e  success .  

The A g r i c u l t u r a l  Univers i ty  - The A g r i c u l t u r a l  Un ive r s i t y  a t  Mymemsingh - 
was s t a r t e d  i n  t h e  e a r l y  1960's wi th  t h e  he lp  of va r ious  i n t e r n a t i o n a l  
agenc ies  and USAID. There a r e  over .250  s t a f f  members and 2,500 s t u d e n t s ,  
inc lud ing  gradua te  s tuden t s .  This  Univers i ty  i s  t h e  major c e n t e r  f o r  
t r a i n i n g  and educa t ion  i n  p l an t  p r o t e c t i o n  i n  Bangladesh. 

The Entomology Department has  a s t a f f  of 9 t e a c h e r s ,  2 of them 
wi th  t h e  Ph.D. Various courses  i n  b a s i c  and app l i ed  entomology a r e  
taught .  Graduate s t u d e n t s  a r e  r equ i r ed  t o  submit a r e sea rch  t h e s i s  
f o r  t h e  completion of a mas t e r ' s  degree.  This  h e l p s  i n  t h e  develop- 
ment of va r ious  r e sea rch  programs, and i f  p rope r ly  organized i t  should 
l ead  t o  product ive  a g r i c u l t u r a l  r e sea rch  b e n e f i c i a l  t o  t h e  country.  
Most g radua te  s t u d e n t s  a l s o  work a s  r e sea rch  a s s i s t a n t s .  Most of 
t h e  s t a f f  and s t u d e n t s  were w e l l  aware of recent  developments i n  
t h e i r  own f i e l d s .  They r epea t ed ly  t o l d  us of t h e  l i m i t a t i o n s  of t h e i r  
l abo ra to ry  equipment and l a c k  of veh i c l e s  t o  conduct f i e l d  research .  

The l abo ra to ry  f a c i l i t i e s  f o r  entomology appeared t o  be adequate  
though some p i eces  of equipment were s t and ing  i d l e  f o r  want of minor 
r e p a i r s .  F i e ld  r e sea rch  f a c i l i t i e s  were convenient but  no t  adequately 
u t i l i z e d ,  e s p e c i a l l y  by s t u d e n t s  doing research .  More problems i n  
f i e l d  p l a n t  p r o t e c t i o n  should be t h e  s u b j e c t  of t h e s i s  r e sea rch .  

The P l a n t  Pathology Department a t  t h e  A g r i c u l t u r a l  Univers i ty  has  
a s t a f f  of 9 p r o f e s s i o n a l  men, 5 of whom earned t h e  Ph.D. abroad. A l l  
of t h e  s t a f f  seemed t o  be w e l l  educated and motivated t o  he lp  s o l v e  
t h e  educa t iona l  and research  problems of Bangladesh. A l l  s t a f f  but  
one were t r a i n e d  t o  s tudy  funga l  d i s ea se  problems. The one except ion  
was a v i r o l o g i s t .  As a r e s u l t ,  they neg lec t  work on d i s e a s e s  caused 
by nematodes and b a c t e r i a  and a r e  j u s t  beginning on d i s e a s e s  caused 
by v i ru se s .  

Research programs a r e  mostly on ecology of pathogens and d i s e a s e s ;  
both f o l i a g e  and s o i l  borne d i s e a s e s  a r e  s tud i ed .  S tud i e s  on c o n t r o l  
a r e  mostly conducted wi th  fung ic ides ,  which is made d i f f i c u l t  by a 
l ack  of sp raye r s  even though many sp raye r s  w e r e  l y i n g  i d l e  i n  nearby 
warehouses of t h e  P l an t  P r o t e c t i o n  Di r ec to ra t e .  Some s t u d i e s  on 
b iocon t ro l  by use of green manures have been made. 

Teaching loads  i n  p l a n t  pathology a r e  heavy, making r e sea rch  
d i f f i c u l t .  Laboratory f a c i l i t i e s  f o r  p l a n t  pathology were inadequate .  
There was no water  o r  gas  s e r v i c e  i n  t h e  l a b o r a t o r i e s .  Other f a c i l i t i e s  
were lack ing  o r  were i n  poor ope ra t i ng  condi t ion .  It is amazing t h a t  
any l abo ra to ry  research  is done. Microscope equipment was a v a i l a b l e  



but  t h e r e  were moisture-proof s t o r a g e  c a b i n e t s ,  s o  1 e n s e s . a r e  o f t e n  
etched.  F i e ld  f a c i l i t i e s  were convenient and u t i l i z e d  by t h e  Department. 

The A g r i c u l t u r a l  Univers i ty  has  an a g r i c u l t u r a l  ex tens ion  f a c u l t y  
engaged i n  t h e  educa t ion  and t r a i n i n g  of ex tens ion  workers. They do 
l i t t l e ,  i f  any, ex tens ion  work wi th  t h e  farmers  of  Bangladesh. 

The UC/AID Study Team could d i scover  l i t t l e  evidence of e f f e c t i v e  
cooperat ion by t h e  Departments of P l an t  Pathology and Entomology wi th  
o the r  u n i v e r s i t y  departments o r  wi th  o t h e r  agencies  concerned wi th  
p l a n t  p ro t ec t i on .  

There is  l i t t l e  weed research  a t  t h e  Univers i ty  though l o s s e s  due 
t o  weeds a r e  sometimes severe .  Herbicides  have been t e s t e d  but  they 
a r e  no t  gene ra l l y  a v a i l a b l e  t o  growers. 

The l i b r a r y  a t  t h e  A g r i c u l t u r a l  Univers i ty  was n o t  v i s i t e d  by 
t h e  team but  w e  were informed t h a t  i t  has s u f f i c i e n t  textbooks and a  
f a i r l y  good c o l l e c t i o n  of  l i t e r a t u r e  publ ished before  1969. There 
a r e  no c u r r e n t  journa ls .  The s t a f f  relies on r e p r i n t s  f o r  cu r r en t  
information.  

Some t h e s i s  r e sea rch  i n  p l a n t  p r o t e c t i o n  submit ted t o  t h e  Uni- 
v e r s i t y  is  done a t  t h e  s e v e r a l  crop r e sea rch  i n s t i t u t e s  and a t  t h e  
Atomic Energy Research I n s t i t u t e .  This  concept f o r  u t i l i z a t i o n  of 
resources  is  sound. I n  a c t u a l  p r a c t i c e ,  however, such r e sea rch  i s  
poorly superv ised .  The major professor  a t  t h e  Univers i ty  has  l i t t l e  
oppor tun i ty  t o  see experiments i n  progress  because of a  l a c k  of t r a v e l  
funds and t h e  l o c a l  superv isor  u s u a l l y  f e e l s  l i t t l e  o r  no r e s p o n s i b i l i t y  
f o r  t h e  t h e s i s  research  program. The r e s u l t  is l i k e l y  t o  be a  t h e s i s  
t h a t  is  r o u t i n e  and t h a t  c o n t r i b u t e s  l i t t l e  t o  t h e  fund of new in fo r -  
mation i n  p l a n t  p r o t e c t i o n  i n  Bangladesh. 

The q u a l i t y  of educat ion provided t h e  s t u d e n t s  was d i f f i c u l t  t o  
eva lua te .  Statements by admin i s t r a to r s  and s t a f f  members i nd i ca t ed  
they knew how t o  provide good i n s t r u c t i o n .  The l a c k  of f a c i l i t i e s  
undoubtedly fo rces  them t o  perform a t  a  l e v e l  l e s s  than i d e a l .  Many 
people were asked i f  they thought t h e i r  formal educa t ion  adequately 
prepared them f o r  t h e i r  p r e sen t  work. Most thought i t  d i d  n o t .  We 
concluded t h a t  t h e  educa t iona l  sy s  tem probably was adequate t o  prepare  
p l an t  p r o t e c t i o n  people f o r  lower l e v e l  p o s i t i o n s  but  i t  was inade- 
qua te  f o r  p o s i t i o n s  demanding a  high degree of p r o f e s s i o n a l  s k i l l .  

Very few doc to ra t e  degrees  have been awarded by i n s t i t u t i o n s  i n  
Bangladesh. Very few should be awarded un le s s  t h e  candida te  has  
oppor tun i ty  f o r  s tudy and t r a i n i n g  i n  an app rop r i a t e  fo re ign  school .  

PLANT PROTECTION ACTIVITIES OF ORGANIZATIONS 
OTHER THAN THE PLANT PROTECTION DIRECTORATE 

Agr i cu l tu ra l  Extension Serv ice  - U n t i l  e a r l y  1975 p l a n t  p r o t e c t i o n  
personnel  worked d i r e c t l y  wi th  a g r i c u l t u r a l  ex tens ion  personnel .  S ince  
p l a n t  p r o t e c t i o n  workers extend down only t o  t h e  thana l e v e l ,  r e l a t i v e l y  



few farmers  make d i r e c t  con t ac t  w i th  them. Farmers c o n t a c t  ex t ens ion  
agen t s  who a r e  supposed t o  r e f e r  a l l  p l a n t  p r o t e c t i o n  q u e s t i o n s  t o  t h e  
p l a n t  p r o t e c t i o n  personne l .  However, i f  t h e  agen t s  were t o  rebuf f  
out-of-hand a l l  ques t i ons  by farmers  r ega rd ing  p e s t  problems, agen t s  
would soon l o s e  whatever conf idence t h e  farmers  now have i n  them; 
farmers  want d i r e c t  answers t o  t h e i r  ques t i ons  b e f o r e  they  a r e  w i l l i n g  
t o  accep t  u n s o l i c i t e d  adv i ce  on problems they  d o n ' t  even recognize .  
Thus t h e  system does no t  work very  w e l l .  

In te rv iews  w i th  many o f f i c i a l s  i n d i c a t e d  t h a t  t h e  A g r i c u l t u r a l  
Extension Se rv i ce  i s  s e v e r e l y  l i m i t e d  i n  i t s  c o n t a c t s  w i th  fa rmers .  
Like i t s  s i s t e r  s e r v i c e s ,  lower echelon ex t ens ion  pe r sonne l  l a c k  t r a n s -  
p o r t a t i o n  t o  v i s i t  t h e  a r e a s  under t h e i r  supe rv i s i on .  A more impor tan t  
impediment t o  t h e  work of ex t ens ion  personne l  i s  t h e i r  f r equen t  tem- 
porary assignment t o  non-extension t a s k s .  These t a s k s  may vary  from 
r e l i e f  a d m i n i s t r a t i o n ,  a s s i s t a n c e  t o  l o c a l  o f f i c i a l s ,  and crop r e p o r t i n g .  
They may handle  more t han  30 non-extension jobs .  M r .  Abdul Halim, 
a d d i t i o n a l  d i r e c t o r  of t h e  A g r i c u l t u r a l  Extension S e r v i c e ,  enumerated 
some of t h e s e  d u t i e s :  d i s t r i b u t i o n  of seeds  and new v a r i e t i e s ;  d i s -  
t r i b u t i o n  of f e r t i l i z e r s ;  o r g a n i z a t i o n  of 50 a c r e  b locks  t o  p e t i t i o n  
f o r  tube  w e l l  i n s t a l l a t i o n .  S ince  seeds  of new v a r i e t i e s  may be i n  
s h o r t  supply ,  a n  a g e n t ' s  d e c i s i o n  on d i s t r i b u t i o n  may impai r  h i s  
r e l a t i o n s h i p  w i th  farmers  i n  h i s  s e c t o r .  The i r  work i n  coope ra t i on  
w i th  t h e  s t a t i s t i c a l  o f f i c e r  i n  p r epa r ing  t h e  c rop  r e q u i s i t i o n  forms,  
accord ing  t o  M r .  H a l i m ,  does n o t  impair  t h e i r  r e l a t i o n s h i p s  w i th  
t y p i c a l  sharecropper  farmers  because on ly  l a r g e  fa rmers  ho ld ing  4 
a c r e s  o r  more a r e  d i r e c t l y  a f f e c t e d .  

The background t r a i n i n g  of t h e  a g r i c u l t u r a l  ex t ens ion  o f f i c i a l s  
seemed t o  be q u i t e  l i m i t e d ,  e s p e c i a l l y  i n  r ega rd  t o  p l a n t  p r o t e c t i o n .  
Union r e p r e s e n t a t i v e s  ( a s s i s t a n t s )  have had on ly  a  h igh  s choo l  educa t i on  
p lu s  2  y e a r s  a t  t h e  A g r i c u l t u r a l  Extension T ra in ing  I n s t i t u t e ,  c o n s i s t i n g  
of 21  months of theory  and 3 months of f i e l d  work. P l a n t  p r o t e c t i o n  
s t u d i e s  comprise 116 of t h e i r  s t udy  t i m e .  T r a in ing  a t  t h i s  l e v e l  probably 
cons i s t ed  of no more t han  t h e  p r i n c i p l e s  of economic entomology, an 
i n t r o d u c t i o n  t o  t h e  p r i n c i p a l  economic i n s e c t s ,  and f a m i l i a r i z a t i o n  
w i th  t h e  knapsack s p r a y e r  and t h e  p e s t i c i d e s  accep ted  by t h e  P l a n t  
P r o t e c t i o n  Serv ice .  Whether thana  l e v e l  p l a n t  p r o t e c t i o n  o f f i c i a l s  
have a  b e t t e r  background i s  ques t i onab l e .  The p l a n t  p r o t e c t i o n  t r a i n i n g  
i n  t h i s  I n s t i t u t e  i s  taught  by a B.S. g radua te  of Dacca A g r i c u l t u r e  
Col lege w i th  a  M.S. i n  A g r i c u l t u r a l  Extension from American U n i v e r s i t y ,  
B e i r u t .  

Cooperat ives  - There a r e  many coope ra t i ve s  i n  Bangladesh.  The move- 
ment began a s  f a r  back as 1904. The o l d e r  coope ra t i ve s  a r e  m u l t i p l e  
purpose. During r e c e n t  y e a r s  Comilla-type coope ra t i ve s  have been 
emphasized and have been organized i n  approximately  150 t hanas .  They 
c o n s i s t  of primary s o c i e t i e s  i n  t h e  v i l l a g e s  which a r e  f e d e r a t e d  i n t o  
thana  c e n t r a l  coope ra t i ve  a s s o c i a t i o n s .  Much of t h e  e f f o r t  of coopera- 
t i v e s  a s s o c i a t e d  w i th  farmers  has  been devoted t o  c r e d i t ,  but  non- 
payment of l oans  has  been s u b s t a n t i a l .  



The r e l a t i o n s  of t h e  Comilla-type coopera t ives  t o  p l a n t  p ro t ec t ion  
include:  

1. Educating through t h e  thana coopera t ive  t h e  o f f i c e r s  and model 
farmers of t h e  v i l l a g e  s o c i e t i e s .  Education is  along many 
l i n e s  and inc ludes  p e s t  con t ro l .  The model farmers a r e  
expected t o  r e l a y  t h e  information and i d e a s  t o  t h e  s o c i e t y ' s  
membership which meets weekly. 

2. Bringing information about p e s t  i n f e s t a t i o n s  and a v a i l a b i l i t y  
of p e s t i c i d e s  t o  t h e  a t t e n t i o n  of p l a n t  p ro t ec t ion  o f f i c i a l s .  

3. About 70 of  t h e  thana c e n t r a l  coopera t ives  a r e  wholesa le rs  
of f e r t i l i z e r s  but none of them d i s t r i b u t e  p e s t i c i d e s .  

Bangladesh Agr i cu l tu ra l  Rural Development Corporation, Comilla, 
is one of t h e  ex tens ion  agencies  he ld  i n  high regard.  This o rgan iza t ion  
func t ions  wi th in  a s i n g l e  thana. It has a school  f o r  t r a i n i n g  v i l l a g e  
cooperat ive managers and has a program of nea r ly  once a week t r a i n i n g  
of "model farmers." These model farmers and t h e  coopera t ive  managers 
prepare  demonstrations and g ive  t a l k s  t o  t h e  coopera t ive  members i n  
t h e i r  v i l l a g e s .  

Probably t h e  main f a u l t  of a l l  t he se  ex tens ion  s e r v i c e s  i s  t h a t  
they have l i t t l e  use fu l  knowledge t o  impart t o  t h e  farmer. This requi-  
s i t e  knowledge w i l l  come only from research  aimed a t  developing techni-  
ques t o  f i t  t h e  t y p i c a l  under-capi tal ized farmer,  i n  c o n t r a s t  t o  tech- 
niques pr imar i ly  s u i t e d  t o  farmers wi th  g r e a t e r  resources .  For example, 
farm machinery t r a i n i n g  (116 of t h e  course)  a t  t h e  Agr i cu l tu ra l  Train- 
i n g  I n s t i t u t e  concentrates  on 2 and 4 wheel t r a c t o r s  and t h e i r  imple- 
ments, and knapsack sprayers .  Some a t t e n t i o n  is  given t o  manual 
knapsack sp raye r s  and d r a f t  animal plowing, but  t h e  l a t t e r  was mostly 
t o  advise  t h e  t r a i n e e s  t h a t  soon t h e r e  w i l l  be a severe  shor tage  of 
d r a f t  animals,  then t h e  machines w i l l  be needed. 

Tea Corporation - The Tea Corporation a l s o  main ta ins  an ex tens ion  
se rv i ce .  It disseminates  information t o  t h e  p ro fe s s iona l  managers 
of t h e  ind iv idua l  producing companies. Comunicat ion a t  t h i s  l e v e l  
is r e l a t i v e l y  easy. The research  s t a t i o n  sends out  pe r iod ic  b u l l e t i n s  
and news le t t e r s ,  and maintains  personal  contac t  w i th  t h e  managers; 
s p e c i a l i s t s  a r e  always a v a i l a b l e  t o  v i s i t  a t e a  e s t a t e  i f  an unusual 
problem a r i s e s .  Nevertheless ,  many t e a  p ro t ec t ion  problems have no t  
y e t  been solved. 

Sugarcane Corporation - This Corporation, s i m i l a r l y ,  works through a 
research  s t a t i o n  and p ro fe s s iona l s  a t  t h e  m i l l s .  Farmers who a r e  
provided wi th  c r e d i t  and equipment by t h e  m i l l  a r e  i n s t r u c t e d  by cane 
development o f f i c e r s  and t h e i r  a s s i s t a n t s .  A farmer 's  compliance wi th  
the  recommended procedure i s  followed up by h i s  m i l l  employee contac t .  
A s  with t h e  proceeding programs, t h e  p r i n c i p a l  f a u l t  i n  p l a n t  p ro t ec t ion  
l ies wi th  t h e  absence of knowledge of techniques app l i cab le  t o  t h e  
t y p i c a l  113 a c r e  p l o t s  of t h e  farmers.  



P r i v a t e  Organizat ions - Two l a r g e  p e s t i c i d e  impor te rs  provide an 
e n t i r e l y  d i f f e r e n t  type  of o rgan iza t ion  i n  p l a n t  p r o t e c t i o n .  CIBA- 
Geigy has  a  f i e l d  s t a f f  of about 100 and Bayer has  about 20 employees. 
The background of t h e  employees of t he se  o rgan iza t ions  is s i m i l a r .  
Many of t h e  upper echelon men were prev ious ly  employed a s  o f f i c e r s  of 
t h e  P l a n t  P ro t ec t i on  Serv ice ;  a l l  t h e  t e c h n i c a l  s t a f f  a r e  u n i v e r s i t y  
graduates .  I n  a d d i t i o n  t o  t h i s  background t r a i n i n g ,  some of t h e s e  
t echn ic i ans  a r e  given overseas  t r a i n i n g  by t h e i r  paren t  companies 
and many of t he  personnel  a r e  t r a i n e d  i n  Bangladesh by v i s i t i n g  fo re ign  
t echn ic i ans  of t h e  company. I n  a d d i t i o n ,  t h e  b e t t e r  t r a i n e d  p r o f e s s i o n a l s  
from time t o  t ime conduct t r a i n i n g  programs f o r  j u n i o r  o f f i c i a l s .  The 
work of t h e s e  o rgan iza t ions  p r imar i l y  involves  t e c h n i c a l  s a l e s .  Employees 
contac t  o f f i c e r s  a t  va r ious  p l a n t  p r o t e c t i o n  f i e l d  o f f i c e s ,  supe rv i se  
f i e l d  tests of company products  aga ins t  p e s t s ,  and t r y  t o  exped i t e  
d i s t r i b u t i o n  of t h e i r  products .  

I n  a d d i t i o n  t o  t h e  t e a  and sugarcane co rpo ra t i ons ,  t h e r e  a r e  
e s t a b l i s h e d  n u c l e i  of o t h e r  f i rms  whose management b e l i e v e s  they  a r e  
i n  a  p o s i t i o n  t o  assume a  s i g n i f i c a n t  r o l e  i n  p l a n t  p r o t e c t i o n ,  i f  
t h e  presen t  p e s t i c i d e  impor t -d i s t r i bu t ion  system is changed. Corporat ions 
producing a l l  t h e  major p e s t i c i d e s  of t h e  world probably each have l o c a l  
r e p r e s e n t a t i v e s  i n  Bangladesh. 

Over t h e  p a s t  2  decades t h e r e  have been s e v e r a l  i n d u s t r i a l  f i rms  
i n  Bangladesh wi th  t h e  c a p a b i l i t y  and i n t e r e s t  i n  manufacturing p e s t i -  
c i d e  a p p l i c a t i o n  equipment. During our  v i s i t  t h e  only f i rm  of t h i s  
type  contacted was J. K. I n d u s t r i e s  of Dacca, a  manufacturer of knap- 
sack  sp raye r s .  

PROBLEMS THAT NEED FURTHER INVESTIGATION 

Cer ta in  problems i n  p l a n t  p r o t e c t i o n  seemed apparent  t o  t h e  
members of t h e  UC/AID Study Team a s  they t r a v e l e d  about t h e  country 
and v i s i t e d  wi th  va r ious  people.  

Level of P e s t i c i d e  Use - P e s t i c i d e s  have been a v a i l a b l e  i n  Bangladesh 
f o r  over 20 yea r s  b u t  fewer than  20% of t h e  farmers r e g u l a r l y  u se  
them. Most b f  t h e  concern is wi th  c o n t r o l  of  outbreaks which appear  
t o  t h r ea t en  t h e  e n t i r e  crop. The sma l l e r  l o s s e s  t h a t  occur yea r  a f t e r  
yea r  a r e  almost ignored. 

The low inc idence  of p e s t i c i d e  use  i s  probably due t o  l a c k  of 
knowledge. Other f a c t o r s  a r e  a  l a c k  of funds t o  purchase o r  r e n t  
sp raye r s ,  i n a b i l i t y  t o  o b t a i n  t h e  chemicals,  f e a r  t h a t  t h e  sp raye r s  
a r e  too  complex f o r  easy use,  o r  t h a t  t h e  problem was no t  worth 
t he  e f f o r t  t o  con t ro l .  It is  p o s s i b l e  t h a t  low c o s t ,  l i gh twe igh t  
d u s t e r s ,  u t i l i z i n g  ful ly-prepared i n s e c t i c i d e s ,  could overcome t h e  
problem of no t  using p e s t i c i d e s .  

Pes t  Control  i n  Rice Seed-Beds - There is r e l a t i v e l y  l i t t l e  i n t e r e s t  
i n  producing hea l thy  r i c e  s eed l ings  f o r  t r a n s p l a n t i n g  even though more 



than 2 /3  of t h e  r i c e  crop is  t r ansp lan ted  from s e e d l i n g  beds t o  pro- 
duc t ion  f i e l d s .  The a t t i t u d e  seems t o  be  t h a t  weakened and i n j u r e d  
seed l ings  recover  a f t e r  t r ansp lan t ing  and produce an acceptab le  crop. 
We noted a t r end  t o  p l a n t  more seed thanwas necessary i n  seed-beds; 
BRRI recommends 20 l b s .  of seed pe r  a c r e  but  farmers p l a n t  up t o  80 l b s .  
with an average probably w e l l  above 401bs. The overp lan t ing  is j u s t i -  
f i e d  by growers because they f e a r  no t  having enough m a t e r i a l  t o  p l a n t  
i n  product ion f i e l d s  because of f looding  and o t h e r  n a t u r a l  d i s a s t e r s  
t h a t  cause lo s ses .  I n s e c t s  and d i seases  may a l s o  be important .  Pest. 
con t ro l  is not  recommended i n  seed-beds, but  s o  f a r  a s  we could t e l l ,  
t h i s  recommendation was not  based on experiments made i n  Bangladesh. 

We a l s o  noted a tendency t o  keep r i c e  seed-beds dry whereas t h e  
usua l  p r a c t i c e  i n  o t h e r  p a r t s  of t he  world is  t o  keep them w e t .  Again 
t h i s  p r a c t i c e  d id  no t  appear t o  be  based on information der ived  by 
experiments.  Dry seed-beds a r e  favored by farmers  because of t h e  ea se  
of uproot ing and t r a n s p l a n t i n g  t h e  seedl ings .  Some o f f i c i a l s  expressed 
t h e i r  b e l i e f  t h a t  r o o t  pruning s t imula ted  growth of t h e  t r a n s p l a n t .  

It was common p r a c t i c e  t o  p l an t  seed t h a t  had been soaked i n  
water u n t i l  t h e  germination process  had s t a r t e d .  No d i sease  in-  
h i b i t i n g  chemicals were added t o  t h e  germination water  t o  prevent  o r  
de lay  t h e  growth of pathogenic b a c t e r i a  o r  fungi .  Frequently t he  
farmers were found t o  be p l an t ing  seed t h a t  had been allowed t o  
germinate t oo  much and s o  the  seed l ings  were e i t h e r  k i l l e d  o r  s eve re ly  
in ju red  during p lan t ing .  

It i s  poss ib l e  t h a t  cons iderable  r i c e  seed  could be saved i f  
seed-bed p r a c t i c e s  were improved. The va lue  of such p r a c t i c e s  a s  
using only enough seed t o  f i l l  t h e  a n t i c i p a t e d  needs f o r  t r ans -  
p l an t ing ,  proper spacing of p l a n t s ,  c o n t r o l  of weeds, i n s e c t s ,  and 
d i seases ,  and proper germination of seed before  p l a n t i n g ,  appears  
t o  be obvious. 

Pes t  Control  on F r u i t s  and Vegetables - F r u i t s  and vegetab les  a r e  
grown by Inany farmers but  i n s e c t  and d i s e a s e  c o n t r o l  measuresare no t  
o f t e n  used even though l o s s e s  may be s i g n i f i c a n t .  When p e s t i c i d e s  
are app l i ed ,  they a r e  those  t h a t  a r e  stocked by l o c a l  r e t a i l e r s ;  
o f t e n  t h e s e  p e s t i c i d e s  a r e  only types wi th  h igh  o r a l  t o x i c i t y  t o  man. 
These p e s t i c i d e s  a r e  o f t e n  used and appl ied  without  proper equipment. 
Thus, s e r i o u s  r e s idue  problems may be c rea t ed .  

Research on Cane and J u t e  - Sugarcane and j u t e  a r e  o f t e n  p lan ted  so  
t h i c k l y  t h a t  i t  is  d i f f i c u l t  t o  c o n t r o l  p e s t s  by ground spraying  equip- 
ment when t h e  p l a n t s  gain he igh t .  Ae r i a l  spraying  may be u s e f u l  i n  
t h e s e  s i t u a t i o n s  and d r i f t  dus t ing  may a l s o  he lp  so lve  these  problems. 

P e s t i c i d e  Formulations - Most p e s t i c i d e s  i n  Bangladesh a r e  so ld  a s  
l i q u i d s  t o  be used a s  d i l u t e  sprays ;  most a r e  emul s i f i ab l e  concen t r a t e s ,  
o r  s o l u b l e  o r  we t t ab l e  powders. This c r e a t e s  many packaging and dis-  
t r i b u t i o n  problems, and makes i t  d i f f i c u l t  f o r  un t ra ined  farmers t o  
use t h e  substances properly.  I n s t r u c t i o n s  a r e  genera l ly  given i n  



teaspoons per  tank and ounces per  a c r e ,  but  most farmers use f a r  l e s s  
than t h e  recommended amounts per  u n i t  a r ea .  Standardized measuring 
devices  f o r  use  exc lus ive ly  with p e s t i c i d e s  should be developed. Other 
formulations a l s o  should be developed. 

Granules a r e  e n t h u s i a s t i c a l l y  accepted by growers because of t h e  
ease  with which they can be handled. While granules  a r e  not  a  p e r f e c t  
formulat ion of p e s t i c i d e s ,  t h e i r  popu la r i t y  sugges ts  t h e - d e s i r a b i l i t y  
of formulat ions o t h e r  than l i q u i d s  f o r  use  i n  Bangladesh. 

Stored Grain P e s t s  - Damage t o  g r a i n  i n  farm s t o r a g e  and i n  government 
s t o r a g e  warehouses is  a s e r i o u s  problem i n  Bangladesh. The l o s s e s  a r e  
es t imated  a t  between 7 and 10%. Bangladesh produces and handles  10-12 
m i l l i o n  tons  of g r a i n  every year .  I f  only 1% of t h i s  were saved through 
e f f e c t i v e  s to rage ,  about 120,000 tons  of a d d i t i o n a l  g ra in  would be 
a v a i l a b l e  f o r  consumption. 

I n s e c t s  a r e  important i n  t h e  d e t e r i o r a t i o n  of s t o r e d  g ra in .  I n  
one r e p o r t  (World Bank Report, 1972) 6% of t h e  g r a i n  i n  farmers s t o r e s  
was repor ted  t o  be a f f e c t e d  by r i c e  weevi ls .  Other g r a i n  p e s t s  such 
a s  t h e  l e s s e r  g ra in  borer  and the  angoumois g r a i n  moth a l s o  occur i n  
l a r g e  numbers. The U C I A I D  Study Team observed wheat i n  bulk i n  one 
warehouse a s  much a s  25% i n f e s t e d  by g ra in  moths. I n s e c t  i n f e s t a t i o n s  
i n  c e n t r a l  f a c i l i t i e s  s e rve  a s  a  source of continuous r e i n f e s t a t i o n  of 
smal le r  warehouses rece iv ing  wheat shipments. 

Mold inc idence  is  a l s o  high i n  most g ra ins  wi th  high mois ture  
content .  High temperatures ,  r a i n f a l l  and humidity provide i d e a l  
condi t ions  f o r  rap id  d e t e r i o r a t i o n  of g ra in  by va r ious  s t o r a g e  molds. 
The mold problems can be e f f e c t i v e l y  con t ro l l ed  by drying t h e  g r a i n  
and by improving t h e  s t o r a g e  f a c i l i t i e s .  However, t h i s  may be r a t h e r  
d i f f i c u l t  because of t h e  high moisture content  i n  t h e  a i r .  For on-the- 
farm s to rage ,  suggest ions regarding the  use of sma l l ,  po r t ab l e  d rye r s  
have been made. The f e a s i b i l i t y  of t h i s  technique should be explored.  

I n s e c t s  i n  s to red  g ra in  can be e f f e c t i v e l y  c o n t r o l l e d  by t h e  use 
of c lean  s t o r a g e  f a c i l i t i e s ,  t h e  use of g r a i n  p r o t e c t a n t s  o r  fumigants,  
and by lowering t h e  moisture content  of t h e  g ra in  e i t h e r  by sun drying 
o r  by a r t i f i c i a l  drying.  

The l ack  of fumigants was mentioned a s  a  gene ra l  problem throughout 
t h e  country. However, i n  one major f a c i l i t y  a t  Chittagong, i n  s p i t e  
of an ample supply of an e f f e c t i v e  fumigant, no at tempt  was made t o  
c o n t r o l  a  severe  i n f e s t a t i o n  of g ra in  moths which were a f f e c t i n g  about 
25-30% of t h e  g r a i n  s to red .  The lack  of capable technic ians  t o  d e t e c t  
and c o n t r o l  t he  g r a i n  p e s t  problems may be t h e  major cause of t h i s  
apathy. I n  one s tudy ,  L. M. Lockwood (Lockwood, 1975 r e p o r t )  suggested 
t h e  use  of aluminum phosphide t a b l e t s  (Celphos, Phostoxin,  e t c . )  t o  
p ro t ec t  g r a i n s  from i n s e c t  pes t s .  According t o  Lockwood, t he  p r i c e  
of celphos (Made i n  Ind ia )  was $10 per  kilogram i n  1974. About 30 
grams of celphas is needed t o  fumigate a  ton of g r a i n  under t r o p i c a l  



condi t ions .  The t o t a l  c o s t  f o r  fumigating a  ton  of g r a i n  was es t imated  
t o  be about U.S. $ .60  (Lockwood, 1975 r e p o r t ) .  

The s t o r e d  g r a i n  p e s t s  and mold problems a r e  a l s o  extremely 
important a t  t h e  seed m u l t i p l i c a t i o n  farms. A t  t h e  Madhupur seed 
farm, v i s i t e d  by t h e  UC/AID Study Team, an i n f e s t a t i o n  of lesser g ra in  
bo re r  and S i t o t r o g a  c e r e a l e l l a ,  was very high.  A s  many a s  30% of t h e  
wheat ke rne l s  were i n f e s t e d  w i th  t h e  p e s t s ,  Despi te  t h i s  i n f e s t a t i o n ,  
t h e  seed g ra in s  were being d i s t r i b u t e d  a s  p e r f e c t  p roducts .  The seed 
farm manager t o l d  us t h a t  most growers were complaining about poor 
germination. This  s e r i o u s  problem may be t y p i c a l  of seed m u l t i p l i c a t i o n  
farms elsewhere.  

Control  of Rodents, B i rds ,  and Bats - Rodents, b i r d s  and b a t s  a r e  
important  p l a n t  p e s t s  bu t  on ly  r a t s  ge t  more than pass ing  r ecogn i t i on  
i n  t h e  p l a n t  p r o t e c t i o n  program. Rats a r e  important  a s  both f i e l d  
and s t o r e d  g r a i n  p e s t s .  A s  f i e l d  p e s t s  i n  t h e  w e t t e r  a r e a s ,  they  
may t r u l y  be of subeconomic importance; they a r e  c o n t r o l l e d  by t h e  
f looding.  I n  upland a r e a s ,  l a r g e  popula t ions  can b u i l d  up and cause 
economic damage t o  s eed l ing  Aus r i c e  and t h e  maturing Aman crop.  
On maturing r i c e  they a r e  e s p e c i a l l y  d e s t r u c t i v e  t o  lodged l o c a l  
v a r i e t i e s .  I n  many v i l l a g e s  farmers recognize  r a t  problems but  they 
claim t h e  l o c a l  d e a l e r  o r  Thana D i r e c t o r a t e  o f f i c e  does no t  s t o c k  a  
rodent  i c i d e .  

* 

Birds a r e  b e n e f i c i a l  when they e a t  i n s e c t s ,  but  some a r e  no tor ious  
f o r  s t e a l i n g  t h e  farmers crops.  Birds  a r e  repor ted  t o  be s e r i o u s  p e s t s ,  
and many were observed by t h e  UC/AID Study Team i n  many a r e a s  i n  
Bangladesh. Farmers now at tempt  t o  c o n t r o l  b i r d s  by p l ac ing  a  scarecrow 
i n  t h e  f i e l d  o r  by s t a t i o n i n g  a  person,  u sua l ly  a  c h i l d ,  t o  f r i g h t e n  t h e  
b i r d s  away. A few farmers ev iden t ly  have used DDVP sprays  t o  k i l l  b i r d s .  
Since even t h e  g r a i n  e a t i n g  b i r d s ,  a t  l e a s t  dur ing  t h e i r  n e s t i n g  pe r iods ,  
u sua l ly  s e rve  a s  e f f e c t i v e  i n s e c t  p r e d a t o r s ,  b roadcas t  a p p l i c a t i o n s  of 
t o x i c a n t s  t o  c o n t r o l  b i r d s  a t t a c k i n g  maturing g r a i n s  should no t  be 
encouraged. 

Poss ib ly  a  new approach has  been found r e c e n t l y  by t h e  animal  
behav io r i s t s .  I n  Europe c e r t a i n  spec i e s  of b i r d s  r e a c t  very nega t ive ly  
when exposed t o  t h e  s i l h o u e t t e  of an overhead hawk. Tes t i ng  of t h i s  
p r i n c i p l e  seems worthwhile ,using a  black-colored, l i f e  s i z e d  o r  l a r g e r  
s i l h o u e t t e  of a  hawk (wings spread)  and suspending i t  h o r i z o n t a l l y  
about 20 f e e t  above t h e  ground from a  bamboo pole .  This  p r eda to r  
cons t an t ly  suspended above t h e  maturing g r a i n  may d e t e r  a t t a c k  on t h a t  
f i e l d  by t h e  g r a i n  e a t i n g  b i r d s .  

Birds  a r e  o f t e n  important  p e s t s  of f r u i t .  A b a r r i e r  placed 
between t h e  f r u i t  and t h e  b i r d  i s  t h e  only a l t e r n a t i v e  t o  a  cons tan t  
guard. For h igh  u n i t  va lue  c rops ,  such a s  papaya, p r o t e c t i o n  seems 
worthwhile. A good b a r r i e r  is  a  hoop s k i r t  formed by t y i n g  a l a r g e  
c l o t h ,  u sua l ly  a  no-longer s e rv i ceab le  j u t e  s ack ,  t o  t h e  t r u n k  above 
t h e  r i p e  f r u i t ,  then p l ac ing  one o r  two 1 f o o t  d iameter  r i n g s  (bamboo) 
t o  g ive  t h e  s k i r t  shape and t o  keep i t  from touching t h e  f r u i t .  A s  



new f r u i t  r i p e n s ,  t h e  s k i r t  should be r a i s e d  t o  encompass them. For 
t h i s  method t o  p r o t e c t  aga ins t  f r u i t  e a t i n g  b a t s ,  t h e  c l o t h  must be 
t i e d  a t  i t s  base a s  w e l l  a s  i t s  top.  

THE PEST MANAGEMENT CONCEPT 

Pes t  management and' i n t e g r a t e d  c o n t r o l  systems have been accepted 
throughout t h e  world a s  t h e  most sound and economical means of c o n t r o l l i n g  
crop p e s t s .  The p a r t i c u l a r  t a c t i c s  employed depend upon the  p e s t ,  t h e  
crop,  and t h e  c l i m a t i c  condi t ions .  

The s i t u a t i o n  i n  Bangladesh is i d e a l  f o r  us ing  management systems 
f o r  c o n t r o l l i n g  crop p e s t s .  F i r s t ,  t h e  ecosystem had no t  been g r e a t l y  
d i s tu rbed  by t h e  i n t roduc t ion  of excess ive  amounts of p e s t i c i d e s ,  and 
s o  t h e  n a t u r a l  enemies of crop p e s t s  a r e  p l e n t i f u l  and a c t i v e .  Second, 
t h e  major c rops ,  r i c e ,  j u t e ,  and t e a ,  a r e  i d e a l  commodities f o r  p e s t  
management systems. Thi rd ,  t h e r e  a r e  w e l l  q u a l i f i e d  i n d i v i d u a l s  i n  
t h e  country who could t a k e  t h e  l eade r sh ip  f o r  developing p e s t  manage- 
ment programs f o r  va r ious  crops.  However, t h e  e l i m i n a t i o n  of w i ld  
vege t a t i on  except  nea r  house sites se rves  a s  a  de t r iment  t o  p e s t  
management because wi ld  food sources  f o r  c e r t a i n  b e n e f i c i a l  i n s e c t s  
a r e  no t  r e a d i l y  acces s ib l e .  

Unfortunately,  i n  Bangladesh, we found l i t t l e  r e a l  i n t e r e s t  i n  
p e s t  management and i n t e g r a t e d  c o n t r o l  systems. Moreover, we  saw 
only f e e b l e  e f f o r t s  t o  accumulate t h e  b a s i c  in format ion  about p e s t  
biology and ecology needed f o r  such programs. Resources and personnel  
were not  organized f o r  t h e  goa l -or ien ted  research  e f f o r t s  t h a t  form 
t h e  b a s i s  f o r  such work. There was n o t  even an organized e f f o r t  t o  
eva lua t e  t h e  e f f e c t s  of a e r i a l l y  and ground-applied p e s t i c i d e s .  

COMMUNICATION 

There a r e  only l im i t ed  oppor tun i t i e s  f o r  people  involved i n  p l a n t  
p r o t e c t i o n  i n  Bangladesh t o  communicate with each o the r .  There is 
l i t t l e  oppor tun i ty  f o r  t r a v e l  t o  o t h e r  i n s t i t u t i o n s .  Some l i m i t e d  
oppor tun i t i e s  a r e  a v a i l a b l e  a t  t h e  meetings of t h e  Botan ica l  and 
Zoological  S o c i e t i e s .  There a r e  no r e g u l a r  workshops t o  cons ider  
problems and progress  i n  p l a n t  p r o t e c t i o n  of va r ious  crops.  

The U C / A I D  Study Team attempted t o  promote a  p l a n t  p r o t e c t i o n  
s o c i e t y .  There was gene ra l  r ecogn i t i on  of the  need f o r  such a  s o c i e t y  
bu t  no one seemed w i l l i n g  t o  c a l l  an o rgan iza t iona l  meeting. Most 
people  thought t h a t  s t a f f  members of t h e  A g r i c u l t u r a l  Univers i ty  should 
t ake  t h e  lead  i n  such an organiza t ion .  

There is no e f f e c t i v e  communication between t h e  P l a n t  P r o t e c t i o n  
D i r e c t o r a t e  and o the r  organiza t ions  doing work i n  p l a n t  p ro t ec t i on .  
A P l a n t  P r o t e c t i o n  Soc ie ty  could he lp  c o r r e c t  t h i s  s e r i o u s  def ic iency .  



The P lan t  P ro t ec t i on  D i r e c t o r a t e  must i n t e r a c t  and cooperate  w i th  
many d i f f e r e n t  pub l i c  and p r i v a t e  agenc ies  i f  i t  is  t o  accomplish i t s  
mission.  Some of t he se  agencies  a r e :  A g r i c u l t u r a l  Extension;  A g r i c u l t u r a l  
Research Council;  A g r i c u l t u r a l  I n p u t s ,  Se rv i ce  and Supply Corporat ion;  
I n s t i t u t e  of Nuclear Agr icu l ture ;  crop r e sea rch  i n s t i t u t e s ;  educa t iona l  
i n s t i t u t i o n s ;  bus iness  o rgan iza t ions ;  coopera t ives ;  and perhaps o t h e r s .  
There is some communication between t h e  D i r e c t o r a t e  and t h e s e  agenc ies  
through t h e  s t a n d a r d i z a t i o n  and i n p u t s  committees and a t  t h e  d i s t r i c t  
and thana l e v e l s  i t  o f t e n  cooperates  w i th  Extension i n  p re sen t ing  
p l a n t  p r o t e c t i o n  in format ion  a t  va r ious  t r a i n i n g  se s s ions .  

To i l l u s t r a t e  how l i t t l e  coopera t ion  t h e r e  i s  among agenc ies  
concerned wi th  p l a n t  p r o t e c t i o n ,  we  o f f e r  2 examples: 

The UC/AID Study Team leairned t h a t  t h e  Tea Research I n s t i t u t e ,  
organized under t h e  Minis t ry  of Commerce and Foreign Trade, had 
v i r t u a l l y  no contac t  wi th  t h e  Minis t ry  of Agr i cu l tu re ,  e s p e c i a l l y  
t h e  P l a n t  P r o t e c t i o n  Di r ec to ra t e .  The I n s t i t u t e  provides  i ts  own 
r e sea rch  and d i r e c t l y  purchases  p e s t i c i d e s  and a p p l i c a t i o n  equipment 
from overseas .  They complained t h a t  Thiodan, a  very promising i n s e c t i -  
c i d e  used on t e a  i n  o t h e r  c o u n t r i e s ,  has  no t  passed t h e  s t a n d a r d i z a t i o n  
tests because of i t s  t o x i c i t y  t o  f i s h .  They f e l t  t h i s  was no t  reason- 
a b l e  because t h e i r  f i e l d s  a r e  no t  n e a r  water  and because d i e l d r i n ,  a  
compound f a r  more t o x i c  t o  f i s h ,  is s tandard ized .  

Because s u r p l u s  s t o c k s  of p e s t i c i d e s  and a p p l i c a t i o n  equipment 
e x i s t  i n  t h e  warehouses of t h e  P l an t  P r o t e c t i o n  D i r e c t o r a t e ,  w e  were 
s u r p r i s e d  t o  see a  let ter  from t h e  Tea Research I n s t i t u t e  t o  i ts 
min i s t ry  r eques t i ng  overseas  purchase of about 60 tons  of copper oxy- 
c h l o r i d e  and sma l l e r  amounts of o t h e r  p e s t i c i d e s  and about 4,000 knap- 
sack  sp raye r s .  A l l  of t he se  items were s u r p l u s  i n  t h e  country.  W e  
d id  no t  i n v e s t i g a t e  t h e  cause of t h i s  l a c k  of communication and cooper- 
a t i o n .  The sugarcane m i l l s ,  i n  t h e  Minis t ry  of Indus t ry ,  p rocure  
i n s e c t i c i d e s  from P l a n t  P r o t e c t i o n  D i r e c t o r a t e  warehouses. Each is  an 
au thor ized  d e a l e r  and sells p e s t i c i d e s  t o  farmers .  The suga r  mills 
a r e  s u f f e r i n g  a  s eve re  sho r t age  of knapsack s p r a y e r s ,  and t h e  m i l l  
farms could w e l l  use  a  s u b s t a n t i a l  number of bo th  engine and manually 
powered models. Apparently t h e  sugar  m i l l s  co rpo ra t i on  was n o t  aware 
t h a t  t h e  P l an t  P r o t e c t i o n  D i r e c t o r a t e  has  an oversupply of engine 
powered knapsacks, and c e r t a i n  p e s t i c i d e s .  

LIBRARY FACILITIES 

Library f a c i l i t i e s  f o r  p l a n t  p r o t e c t i o n  and i ts  subd iv i s ions  
a r e  s e r i o u s l y  d e f i c i e n t  i n  Bangladesh. The b e s t  c o l l e c t i o n  was a t  
t h e  Atomic Energy Research Center ,  Dacca, and t h e  next  b e s t  was a t  
t h e  Fores t  Research I n s t i t u t e ,  Chittagong. Even these  c o l l e c t i o n s  
were f a r  from complete and many b a s i c  i t e m s  were lack ing .  The P l a n t  
P ro t ec t i on  Di r ec to ra t e  has no l i b r a r y .  Obviously, b a s i c  and app l i ed  
research  cannot be adequately done without  a  l i b r a r y .  

The Bangladesh A g r i c u l t u r a l  Research Council ha s  submit ted a  
scheme t o  UNDP f o r  e s t a b l i s h i n g  an a g r i c u l t u r a l  l i b r a r y  and documentation 
cen t e r  t h a t  could s e rve  a l l  t h e  needs f o r  p l a n t  p r o t e c t i o n  q u i t e  w e l l .  



We s t r o n g l y  u rge  t h a t  t h e  l i b r a r y  and c e n t e r  be  e s t a b l i s h e d  a s  soon a s  
p o s s i b l e .  

MARKETING PESTICIDES AND EQUIPMENT 

P r i c i n g  and s e l l i n g  p e s t i c i d e s  and a p p l i c a t i o n  equipment i n  
Bangladesh a r e  of r e c e n t  o r i g i n .  P r i o r  t o  A p r i l ,  1974, p e s t i c i d e s  were 
provided a t  no c o s t  t o  fa rmers .  Beginning i n  A p r i l ,  1974, p e s t i c i d e s  
were s o l d  by Thana (County) o f f i c e r s  t o  s e l e c t e d  d e a l e r s  a t  approx imate ly  
one-half t h e  c o s t  p r i c e .  Dea le r s  were p e r m i t t e d  t o  add 1 5  p e r c e n t  i n  
e s t a b l i s h i n g  p r i c e s  t o  farmers .  

The s e l l i n g  of s p r a y i n g  equipment d i d  n o t  beg in  u n t i l  August 1975, 
s o  l i t t l e  e x p e r i e n c e  h a s  been a c q u i r e d .  Even t h e n ,  s a l e s  were made 
d i r e c t l y  by thana o f f i c e s  t o  fa rmers  a t  p r i c e s  approximat ing one-half 
t h e  c o s t  of new equipment and one-half t h e  d e p r e c i a t e d  v a l u e  o f  used 
equipment. Thana o f f i c e s  a l s o  loaned equipment t o  fa rmers  f o r  s h o r t -  
term use.  Some i t ems  were never  r e t u r n e d ;  o t h e r s  were n o t  i n  working 
o r d e r  and s t i l l  some beyond r e p a i r .  A l a r g e  number of bad ly  damaged 
s p r a y e r s ,  s t i l l  i n  t h e  c r a t e s ,  were observed i n  warehouses a t  Chi t tagong.  

Exper ience and t h e  q u a n t i t y  and c o n d i t i o n  of s u p p l i e s  i n  ware- 
houses make i t  abundant ly  c l e a r  t h a t  o v e r s t o c k i n g  and f r e e  d i s t r i b u t i o n  
a r e  w a s t e f u l  of s c a r c e  r e s o u r c e s ,  even i n  government hands .  S u b s t a n t i a l  
volumes of c e r t a i n  p e s t i c i d e s  a r e  s t o r e d  y e a r  a f t e r  y e a r  and a r e  s u b j e c t  
t o  d e t e r i o r a t i o n .  Equipment i s  o f t e n  s t a c k e d  and s t o r e d  a s  i f  i t  had 
no va lue .  Inven tory  c o n t r o l  seemed t o  be haphazard o r  non-ex i s ten t .  
Even equipment i n  o r i g i n a l  c o n t a i n e r s  was f r e q u e n t l y  s t o r e d  improper ly .  
These c o n d i t i o n s  v a r i e d  from p l a c e  t o  p l a c e .  Some warehouses were 
r e a s o n a b l y  w e l l  managed w h i l e  i n  o t h e r s  t h e  management and was te  were 
d e p l o r a b l e .  We heard s u g g e s t i o n s ,  b u t  have no ev idence ,  t h a t  some 
m a t e r i a l s  r e c e i v e d  a t  no c o s t  were smuggled o u t  of t h e  coun t ry .  F r e e  
d i s t r i b u t i o n  would encourage such p r a c t i c e s .  

The P l a n t  P r o t e c t i o n  D i r e c t o r a t e  has  made a good beginning i n  
p r i c i n g  and market ing p e s t i c i d e s  and equipment. They shou ld  go f u r t h e r  
a s  r a p i d l y  a s  p o s s i b l e  u n t i l  a l l  p e s t i c i d e s  and equipment a r e  s o l d  w i t h  
l i t t l e  o r  no subs idy .  Then and on ly  t h e n  w i l l  t h e s e  v a l u a b l e  r e s o u r c e s  
be handled and used e f f i c i e n t l y  and e f f e c t i v e l y .  Bangladesh can a f f o r d  
no th ing  l e s s .  

COSTS AND BENEFITS FROM PLANT PROTECTION 

The d e t e r m i n a t i o n  of whether and t o  what e x t e n t  i t  is economical ly  
p r o f i t a b l e  t o  p r o t e c t  growing c r o p s  from p e s t s  i s  complicated and 
d i f f i c u l t  under t h e  b e s t  of c i rcumstances .  It i s  n e x t  t o  i m p o s s i b l e  
i n  Bangladesh where t h e r e  is no open market f o r  p e s t i c i d e s ,  l i m i t e d  
recorded exper imenta l  evidence on t h e  b e n e f i t s  from t r e a t m e n t ,  and 
wide v a r i a t i o n  i n  damage from p e s t s  from p l a c e  t o  p l a c e  and from 
y e a r  t o  y e a r .  Never the less  we propose t o  u s e  t h e  a v a i l a b l e  ev idence  
t o  e s t i m a t e  t h e  c o s t s  and b e n e f i t s  of p r o t e c t i n g  t h e  r i c e  c r o p  and t o  
g e n e r a l i z e  on t h e  economics of p l a n t  p r o t e c t i o n .  Even t h e s e  genera l -  



i z a t i o n s  must be,tempered with t h e  l a r g e r  problem faced by farmers:  
namely, when resources  a r e  s eve re ly  l i m i t e d ,  is i t  more p r o f i t a b l e  t o  
use them i n  p r o t e c t i n g  p l a n t s  aga ins t  p e s t s ,  o r  t o  use them on o t h e r  
i npu t s  such a s  h igher  y i e l d i n g  v a r i e t i e s ,  added f e r t i l i z e r ,  o r  i m -  
proved i r r i g a t i o n .  Determination of t h e  p r o f i t a b i l i t y  of p l a n t  pro- 
t e c t i o n  i n  i t s e l f  provides only p a r t  of t h e  economic information needed 
by farmers when they consider  whether o r  not  t o  p r o t e c t  t he  r i c e  crop 
aga ins t  damage from pes t s .  

A l a r g e  p a r t  of t h e  program of t h e  P lan t  P r o t e c t i o n  Di rec to ra t e  i s  
d i r e c t e d  toward p r o t e c t i n g  growing crops and must be based on t h e  
assumption t h a t  t h e  b e n e f i t s  u sua l ly  exceed the  cos t s .  There i s  l i t t l e  
doubt t h a t  t h i s  assumption i s  v a l i d  f o r  some crops  l i k e  pota toes  i n  
most years ,  and f o r  o the r  crops l i k e  r i c e  i n  some p l aces  i n  some yea r s .  
There i s  cons iderable  evidence, however, t h a t  many farmers apply no 
p e s t i c i d e s  i n  t h e  aus and aman r i c e  crops.  The boro crop seems t o  be 
more completely pro tec ted .  

The P lan t  P ro t ec t ion  Di rec to ra t e  r e p o r t s  t h a t  t h e  t o t a l  a r ea  of 
a l l  crops t r e a t e d  from the  ground and from t h e  a i r  reached a  high of 
12,600,000 ac re s  i n  1972-73 and a  low of 2,300,000 i n  1974-75. These 
f i g u r e s  suggest  t h a t  most of t he  r i c e  crop was no t  t r e a t e d  even when 
p e s t i c i d e s  were provided a t  no cos t .  When s o l d  a t  ha l f  c o s t  i n  1974-75 
t h e  acreage t r e a t e d  from t h e  ground dec l ined  from 6,200,000 i n  1973-74 
t o  2,000,000 ac re s .  

I n  t h e  l a t t e r  year  2,041 tons of p e s t i c i d e s  of a l l  formulat ions 
were so ld .  This does not  inc lude  those  app l i ed  by a i r c r a f t .  I f  only 
t h i s  amount was appl ied  t o  t h e  2,000,000 a c r e s  t r e a t e d  from t h e  ground 
i t  would average 2 114 pounds per  a c r e  on t h e  t r e a t e d  a rea .  The amount 
of a c t i v e  ing red ien t s  would be  much l e s s .  Even t h e  one a c r e  i n  10 
which was t r e a t e d  from the  ground received a  low l e v e l  of p r o t e c t i v e  
ma te r i a l .  

It must follow t h a t  i f  only 10 t o  50 percent  of t h e  acreage i s  
t r e a t e d  most farmers do not  be l i eve  t h e r e  i s  a  high payoff from t r e a t -  
ment o r  t h e r e  a r e  o the r  reasons f o r  t h e i r  l a c k  of use of p e s t i c i d e s .  
Most farmers l i v e  i n  smal l  remote v i l l a g e s  and probably never r ece ive  
p e s t i c i d e s  a t  a l l .  

Estimated Cost - Costs can be est imated by applying p r i c e s  t o  m a t e r i a l s ,  
l abo r ,  and o t h e r  i tems expended i n  t reatment  f o r  pes t s .  Information 
on which t o  es t imate  c o s t s  of ground app l i ca t ion  i s  more a v a i l a b l e  
and t h e  process  s impler  than i s  t h e  case  f o r  a e r i a l  app l i ca t ion .  

I n  1974-75 t h e  m a t e r i a l  c o s t ,  a t  government s e l l i n g  p r i c e  p lus  
15 percent  d e a l e r  margin, of applying the  recommended 3 t rea tments  of 
diazinon 10 granules  f o r  borer  c o n t r o l  approximated 100 t aka  per  ac re .  
Since ma te r i a l s  were so ld  a t  ha l f  of purchase p r i c e ,  t h e  r e a l  cos t  
approximated 200 t aka  per  ac re .  Other c o s t s  of t r anspor t ing  m a t e r i a l s  
t o  t h e  farms and l abo r  of a p p l i c a t i o n  would make t h e  t o t a l  c o s t  approxi- 
mately 225 taka.  These e s t ima te s  do not  i nc lude  the  f u l l  c o s t s  of 



p e s t i c i d e s .  There a r e  cons iderab le  t r a n s p o r t a t i o n ,  s t o r a g e ,  and 
a d m i n i s t r a t i v e  c o s t s  a s  w e l l  a s  waste of m a t e r i a l s  t h a t  should be 
included t o  determine t h e  f u l l  cos t  of t rea tment .  They were n o t  in -  
cluded because of l a c k  of  information.  Our e s t i m a t e s  of c o s t s ,  t he re -  
f o r e ,  tend t o  be conserva t ive .  

Applying 75 pounds of Sevidol  g ranules  i n  3 t rea tments  would 
r e s u l t  i n  r e a l  m a t e r i a l  c o s t s  of 100 t a k a  pe r  a c r e .  Three a p p l i c a t i o n s  
of Bidr in  a t  t h e  recommended dosage pe r  a c r e  would c o s t  only 75 t a k a  
pe r  a c r e  but would have t h e  added c o s t s  of spray ing .  Likewise,  t h e  
m a t e r i a l  c o s t s  of 3 t rea tments  of Carbicron would be approximately t h e  
same. Three a p p l i c a t i o n s  of d iaz inon  60EC would have m a t e r i a l  c o s t s  
of 120 t a k a  p e r  ac re .  

By t h i s  conserva t ive  method of e s t ima t ion ,  t h e  c o s t s  o r  bo re r  
c o n t r o l  by ground a p p l i c a t i o n  a t  recommended l e v e l s  would vary  from 
somewhat less than 100 t o  225 t a k a  pe r  ac re .  Treatments f o r  o t h e r  
p e s t s  such a s  t h e  e a r  c u t t i n g  c a t e r p i l l a r  would add a d d i t i o n a l  c o s t s .  

Costs of t rea tment  from a i r c r a f t  i nc lude  p e s t i c i d e s  and f u e l  
which a r e  r e l a t i v e l y  f i x e d  per  a c r e  and vary depending on m a t e r i a l s  
used, p r i c e s ,  and d i s t a n c e  from a i r s t r i p s  t o  f i e l d s .  These c o s t s  
approximate 20 t o  25 t a k a  pe r  a c r e  pe r  t rea tment .  The c o s t s  of 
a i r c r a f t  maintenance, ground crews and p i l o t s  tend t o  be f i x e d  i n  
t o t a l ,  s o  pe r  a c r e  c o s t s  a r e  i n v e r s e  t o  t h e  acreage covered. These 
c o s t s  a r e  i nve r se  t o  t h e  acreage covered. These c o s t s  were r epo r t ed  
t o  have been 978,000 t a k a  i n  1974-75.when 375,000 a c r e s  were r epo r t ed  
t o  have been t r e a t e d .  I f  t h e s e  f i g u r e s  a r e  c o r r e c t ,  t h e s e  c o s t s  
were only about 3 t a k a  per  ac re .  I f  more acreage were cove red ' t he  
c o s t  would be  even less; i f  less acreage were covered t h e  c o s t  would 
be more. 

It must be  made c l e a r  t h a t  t h e s e  e s t ima te s  do no t  inc lude  t h e  
major c o s t s  of dep rec i a t i on  on a i r c r a f t ,  hangars ,  runways, and o t h e r  
c a p i t a l  i t e m s ,  nor i n t e r e s t  on t h e  investment i n  t he se .  Since t h e  
a i r c r a f t  were n o t  new and understood t o  have been g i f t s ,  t h e  ma t t e r  
was no t  pursued f u r t h e r .  However, any cons ide ra t i on  of r ep l ac ing  
t h e  a i r c r a f t  must i n c l u d e  t h e s e  i t e m s  a s  p a r t  of t h e  p ro j ec t ed  c o s t s  
of t rea tment  from t h e  a i r .  

Because of t h e  n a t u r e  of t h e  c o s t  in format ion  and t h e  l i m i t e d  
use made of a i r  a p p l i c a t i o n ,  subsequent cons ide ra t i on  of c o s t s  and 
b e n e f i t s  is  confined t o  t rea tment  from t h e  ground. Even then ,  t h e  
est imated c o s t s  do no t  inc lude  most of t h e  c o s t s  of ope ra t i ng  t h e  
P l a n t  P r o t e c t i o n  Di r ec to ra t e .  Not a l l  of those  c o s t s  should be  
included i n  t h e  c o s t s  of p l a n t  p r o t e c t i o n  by any means because t h e  
government should provide an  educa t iona l  and s u r v e i l l a n c e  system, - 

whether o r  no t  any f i e l d s  a r e  t r e a t e d .  On t h e  o t h e r  hand, p a r t  of 
t h e  c o s t s  of t r anspo r t i ng ,  s t o r i n g ,  and s e l l i n g  p e s t i c i d e s  i s  a  p a r t  
of t rea tment  c o s t s .  But because they were d i f f i c u l t  t o  determine 
they have n o t  been added i n t o  c o s t s  of ground app l i ca t i on .  



To summarize, costs of 3 treatments from the ground are estimated 
to vary from less than 100 to 225 taka per acre, depending.largely 
on the materials used. They would be higher if it were possible 
to include all costs and if additional treatments were made. When 
farmers can buy pesticides at half the real cost, farmer costs would 
be somewhat more than one-half of these estimates. Costs of treat- 
ment from the air are greatly influenced by the acreage covered and 
can be less than 50 taka per acre per treatment. If acreage covered 
by air is low, cost per acre become high. 

Estimated Benefits - Measuring benefits is complicated by lack of 
experimental evidence as well as by the unpredictability of infes- 
tations. Some insect infestations- are sporadic, appearing in 
devastating numbers in some places in some years, and may be 
practically absent in other places or years. Hence the benefits 
from protection vary from place to place and from year to year. 
Furthermore, much of the experimental evidence is obtained from 
experiment station plots where growing conditions are more favorable 
and pest damage is likely to be different from that on the average 
farmer's fields. There is some experimental evidence from protected 
and unprotected plots under growing conditions comparable to those 
of farmers. The International Rice Research Institute has conducted 
trials ia farmers' fields in the Philippines. Preliminary results 
from similar experiments recently conducted in Bangladesh tend to 
show little or no yield increases from applying pesticides in non- 
epidemic years. These kinds of experiments need to be expanded in 
order to understand better the economics of plant protection of rice. 
But even these are confounded by the sporadic nature of infestations. 

The following estimates have been made of loss of rice due to 
all pests in unprotected fields: 

6% - M.Z. Alam, A. Ahmed, S. Alam, and M.A. Islam, 1964 

4-5% in normal years and much heavier loss in epidemic 
years - N.A. Janjua, 1957 

10-15% average loss - P. Lippold, 1971 
12-15% normally but in some years 20% - A.Z. Alam, 1971. 

Another source shows increases in yields resulting from the 
application of pesticides to vary from 10 to 70 percent. 

Still another suggests pest control should result in an increase 
of 3 maunds per acre with local varieties and from 5 to 12 maunds on 
high yielding varieties. 

Thus knowledgeable persons come to different conclusions with 
respect to losses from pests. 

Most of the above suggest substantial losses from pests or 
benefits from pest control even though there is great variation 
between them. It is not surprising that those who must make pro- 
jections of the benefits of plant protection tend to use a figure 



of about 10 percent .  Some use  t h i s  f i g u r e  be l i ev ing  t h a t  i t  is  too  
high i n  normal yea r s  bu t  t h a t  i t  approximates an average when yea r s  
of heavy i n f e s t a t i o n  a r e  included.  Perhaps t h e  p r i n c i p a l  unknown 
is t h e  frequency of heavy i n f e s t a t i o n .  

It would appear t h a t  1 0  percent  average l o s s ,  i nc lud ing  y e a r s  
of heavy i n f e s t a t i o n ,  is  j u s t i f i e d  based on t r i a l s  i n  experiment 
s t a t i o n  p l o t s .  On t h e  o t h e r  hand, w e  b e l i e v e  i t  o v e r s t a t e s  t h e  
l o s s  from l a c k  of p r o t e c t i o n  on average farm f i e l d s ,  p a r t i c u l a r l y  
wi th  l o c a l  v a r i e t i e s ,  and t h a t  t h e  average l o s s  is less than 10 per- 
cen t .  Again, t h e  frequency of  heavy i n f e s t a t i o n  i s  conjec ture .  

Costs Related t o  Bene f i t s  - The r e l a t i o n s h i p  between c o s t s  and 
b e n e f i t s  i s  dependent on 4  v a r i a b l e s :  (1) t h e  c o s t  of p r o t e c t i o n ;  
(2) t h e  i n c r e a s e  i n  y i e l d  r e s u l t i n g  from p r o t e c t i o n ;  (3) t h e  y i e l d  
of r i c e ;  and, (4) t h e  p r i c e  of r i c e .  These 4  v a r i a b l e s  f l u c t u a t e  
from f i e l d  t o  f i e l d ,  farm t o  farm, and year  t o  year .  

A t  g iven c o s t s  of p r o t e c t i o n ,  percentage i n c r e a s e  i n  t h e  y i e l d  
i t s e l f ,  and t h e  p r i c e  of r i c e ,  t h e  b e n e f i t s  can be  ca l cu l a t ed .  For 
example, when t h e  c o s t s  of p r o t e c t i o n  a r e  100 t aka  per  a c r e ,  t h e  
i nc rease  i n  y i e l d  7.5% on r i c e  y i e l d i n g  10  maunds per  a c r e ,  and t h e  
p r i c e  of r i c e  120 taka  per  maund, t h e  va lue  of t h e  i nc rease  i n  out- 
pu t  due t o  p r o t e c t i o n  would be 90 t aka  pe r  a c r e  (7.5% of 10 maunds 
x  120 = 90). A t  t he se  r a t e s  t h e  c o s t s  exceed the  b e n e f i t s  and t h e  
cos t -benef i t  r a t i o  would be 1 t o  0.9. On t h e  o t h e r  hand, t h e  b e n e f i t s  
above c o s t  would be 80 taka  per  a c r e  on r i c e  y i e l d i n g  20 maunds and 
260 t aka  on r i c e  y i e l d i n g  40 maunds pe r  a c r e  (Table 1 ) .  I f  t h e  
b e n e f i t s  from p r o t e c t i o n  were 15% r a t h e r  than 7.5, t h e  b e n e f i t s  
above c o s t  would be 80 taka  per  a c r e  on y i e l d s  of 10  maunds; 260 on 
y i e l d s  o r  20 maunds; and 620 on y i e l d s  of  40 maunds. I n  l i k e  manner, 
changes i n  c o s t  of p r o t e c t i o n  o r  t h e  p r i c e  of r i c e  a f f e c t  t h e  
r e l a t i o n  of c o s t  t o  b e n e f i t .  Obviously i t  fo l lows  t h a t  t h e  lower 
t h e  c o s t  of p r o t e c t i o n ,  t he  more l i k e l y  i t  w i l l  pay. Also, t h e  
h igher  t h e  l o s s  from p e s t s ,  t h e  more l i k e l y  i t  w i l l  pay t o  p r o t e c t  
t h e  crop,  and t h e  h igher  t h e  y i e l d  and t h e  h igher  t h e  p r i c e ,  t h e  
more i t  w i l l  pay t o  p r o t e c t .  

I n  November 1975, t h e  government's buying p r i c e  f o r  r i c e  w a s  
announced a t  120 t aka  pe r  maund. A t  t h a t  p r i c e  and wi th  c o s t s  of 
p r o t e c t i o n  of 100 t o  225 t aka  per  a c r e ,  i t  would pay t o  p r o t e c t  
average y i e l d i n g  r i c e  (about 12 maunds) only when p e s t  l o s s e s  were 
a t  a  l e v e l  approaching 20% o r  more. A t  a  y i e l d  of 20 maunds, how- 
ever ,  i t  would pay t o  p r o t e c t  i f  l o s s e s  were 10% o r  more. And a t  
40 maund y i e l d s  i t  would pay t o  p r o t e c t  i f  l o s s e s  were 5% o r  more. 

Therefore ,  t h e r e  is  no such th ing  a s  a  cos t -benef i t  r a t i o  
except  f o r  given circumstances.  There a r emany  cost-benef i t  r a t i o s .  
However, i t  can be genera l ized  t h a t  a t  a  r i c e  p r i c e  of 120 t aka  i t  
seldom pays t o  p r o t e c t  r i c e  crops wi th  average (about 12 maunds) 
o r  lower then average y i e l d s .  This may account f o r  t h e  genera l  
l a c k  of t rea tment  by farmers .  With y i e l d s  of 20 maunds per  a c r e  
and a  p r i c e  of  120 taka ,  i t  would pay t o  p r o t e c t  when i n c r e a s e s  i n  
ou tput  r e s u l t i n g  from p ro t ec t i on  a r e  about  10% o r  more. With s i m i l a r  



c o s t s  and p r i c e s  bu t  wi th  y i e l d s  of 40 maunds pe r  a c r e ,  i t  would 
pay t o  p r o t e c t  except  when l o s s e s  were under t h e  5% l e v e l .  

Assuming t h a t  t h e  average c o s t  of p r o t e c t i o n  is 150 taka  pe r  
a c r e ,  t h a t  y i e l d s  a r e  increased  by 10% a s  a  r e s u l t  of p ro t ec t ion ,  
and t h a t  t h e  p r i c e  of r i c e  is 120 taka  per  maund, i t  w i l l  no t  pay 
t o  p r o t e c t  r i c e  crops of average y i e l d  (12 maunds) o r  l e s s .  The 
c o s t  of 150 t aka  exceeds t h e  b e n e f i t  (10% of 12 x  120 = 144 t aka ) .  
I f  t hese  assumptions a r e  approximately c o r r e c t ,  t h e  average cost-  
b e n e f i t  r a t i o  is e s s e n t i a l l y  1 t o  1. On t h e  o t h e r  hand, i t  is 
l i k e l y  t o  pay t o  p r o t e c t  high y i e l d i n g  crops and i t  c e r t a i n l y  w i l l  
pay t o  p r o t e c t  most r i c e  crops i n  yea r s  of h igh  i n f e s t a t i o n s .  

Table 1. - Net Return from P r o t e c t i o n  i n  Taka Per  Acre 
(When p r i c e  of r i c e  is 120 t aka  per  maund) 

Protection Yield increaae from protection in percent 
cost per 
acre in 2.5 5. 7.5 10. 15. 20, 
taka 

Yield of 10 maunds (rice) Der acre 

Yield of 20 maunds (rice) per acre 

50 +10 +70 +130 +190 +310 +430 

100 -40 +20 +80 +140 +260 +380 

300 -240 8 0  -120 -60 +60 +180 

Yield of 40 maunds (rice) per acre 

50 +70 +190 +310 +430 +670 +910 



RECOMMENDATIONS 

Plant Protection Directorate - The Plant Protection Directorate is 
one of several agencies with responsibilities for plant protection. 
Other organizations are responsible for education and research. 

1. The Plant Protection Directorate should be organizaed to 
accomplish its primary functions of training, regulation, and the 
applied research which relates to the training and regulatory 
missions. From time to time the Directorate may become involved 
in special programs but such involvement should be temporary. Work 
that can be done by the private sector, including the grower, 
should not be assumed by government though regulatory measures may 
be necessary. 

2. The legal basis for plant protection programs should be 
established in law. A plant protection act and a pest control act 
appear to be necessary for regulating and coordinating the work of 
the many public and private agencies and organizations concerned 
with plant protection in Bangladesh. 

Applied research: 

1. Begin to develop effective surveillance programs on all 
types of plant pests including insects, diseases, weeds and nematodes. 
It may be necessary to develop special techniques for sampling and 
monitoring the pest populations in Bangladesh. The programs will 
require considerable financial support for travel by qualified person- 
nel and to permit the director of the program to check on their 
work and to train them. Funds for training will also be essential. 

2. Work should be done to determine the relative merits of 
different kinds of pesticide application equipment. The UC/AID 
Study Team saw several kinds of sprayers in the country but we could 
obtain little information on their relative merits. We believe 
there may be considerable use for dusters but we found none in use. 
The value of dusters should be evaluated as soon as possible. 

3. We support the proposal of the Plant Protection Directorate 
to arrange for factory packaging of units ready for retail distri- 
bution. This should be done by government as a research and develop- 
ment program and then turned over to the private sector as soon as 
possible. 

Training : 

A lack of trained personnel is perhaps the greatest problem 
in plant protection in Bangladesh. This can be corrected only by 
giving high priority to training programs and by placing the most 
able people in charge of them. 

1. Appoint an officer in the Plant Protection Directorate who 
has had experience with the development and administration of 



c u r r i c u l a  i n  a g r i c u l t u r a l  educat ion and ex tens ion .  H i s  d u t i e s  w i l l  
be t o  develop, implement and coord ina te  t r a i n i n g  and l eade r sh ip  
programs i n  a l l  a spec t s  of p l a n t  p r o t e c t i o n  throughout t h e  country.  

2. Develop t r a i n i n g  programs i n  l eade r sh ip ;  s u r v e i l l a n c e ;  
s torehouse management; methods of handling p e s t i c i d e s  inc luding  
s to rage ,  t r a n s p o r t a t i o n  and app l i ca t ion ;  admin i s t r a t i on ,  sprayer  
r e p a i r  and maintenance; p l a n t  quarant ine ;  methods f o r  e s t ima t ing  
l o s s e s ,  e t c .  

3.  Write  manuals and o t h e r  t r a i n i n g  a i d s  f o r  use  i n  each of 
t h e  t r a i n i n g  programs. 

4. Begin t o  o f f e r  t h e  t r a i n i n g  programs. Hopefully, they w i l l  
be given t o  thana a s s i s t a n t s  and t h e i r  a s s o c i a t e s  f i r s t  because 
these  people a r e  on the  f r o n t  l i n e s  of p l a n t  p ro t ec t ion  i n  Bangladesh. 

5 .  We s t rong ly  endorse the  t r a i n i n g  program proposed by D r .  
Milton Gertsch t o  UNDP and FAO. 

6. Many t r a i n i n g  programs f o r  product ion of va r ious  crops 
inc lude  p l a n t  p r o t e c t i o n  a s  p a r t  of t h e  program. This  m a t e r i a l  
should be reviewed t o  make c e r t a i n  t h e  p l a n t  p r o t e c t i o n  information 
i s  accu ra t e  and t o  f i n d  succes s fu l  programs t h a t  might be used i n  
o t h e r  ways. 

7. Closer  cooperat ion should be developed between p l a n t  pro- 
t e c t i o n  personnel  and ex tens ion  personnel.  The work of t hese  people 
over laps  many times s o  they should cooperate  c l o s e l y  t o  ensure t h a t  
p l a n t  p r o t e c t i o n  information i s  given t o  t h e  people who need i t .  

P l a n t  Ouarantine: 

1. The p l a n t  quarant ine  s e r v i c e  should be s t rengthened so  t h a t  
fo re ign  p e s t s  can be e f f e c t i v e l y  excluded, and i f  they do e n t e r ,  s o  
they can be quickly e rad ica ted .  Most of t h e  quarant ine  o f f i c i a l s  
interviewed by t h e  UC/AID Study Team were inadequately t r a i n e d  and 
they had completely inadequate  f a c i l i t i e s  f o r  t h e i r  work. A t  
Chittagong, one of t h e  major p o r t s  of e n t r y  i n t o  Bangladesh, f a c i l i -  
t i e s  were almost completely lacking.  

Aer i a l  Spraying: 

1. The UC/AID Study Team recommends t h a t  t h e  a e r i a l  spraying 
c a p a b i l i t y ,  a s  p re sen t ly  developed, be maintained f o r  p e s t  con t ro l  
i n  emergencies only and i n  s i t u a t i o n s  where ground c o n t r o l  cannot 
be c a r r i e d  out .  Since t h e  f a c i l i t y  has  been used r e l a t i v e l y  l i t t l e  
during t h e  p a s t  year ,  a d d i t i o n a l  uses ,  such a s  pub l i c  h e a l t h  spray- 
i ng ,  should be considered t o  j u s t i f y  maintaining t h e  f l e e t .  



2. The UCIAID Study Team considered the cost of aerial 
spraying. While we believe the costs should be paid for by those 
who receive it, we have no recommendation on how to collect the 
money. Possible methods are: collect a fee from the agency that 
purchases rice, levy a tax on the areas sprayed, submit charges to 
a cooperative if one exists or can be organized. 

3 .  Aerial spraying should be done only after a thorough deter- 
mination of infestation levels, population distribution, and area 
infested have been determined by professional people. 

4 .  After aerial spraying has been done, the benefits and pos- 
sible side effects should be determined by careful monitoring programs. 

5. Alternatives to aerial spraying should be investigated. 

Pesticide Management: 

1. Retain the standardization system that was outlined to 
the UCIAID Study Team. The micro and macro tests that are made 
should provide enough data for making sound decisions. Perhaps 
chemical companies should be encouraged to conduct trials and submit 
data. If possible the time taken to standardize compounds should 
be shortened, especially for compounds in general use in countries 
with environments similar to Bangladesh. For different formulations 
of the same compound the standardization procedures should be as 
simple as possible. 

2. Enough different pesticides should be standardized to 
insure an adequate supply of pesticides. The acquisition process 
tended to restrict the number of chemicals that are available in 
the country. 

3. The standardization procedure for pesticides should permit 
the use of pesticides highly toxic to fish in areas where the 
hazard is minimal. 

4. Warehouses which do not meet reasonable safety standards 
should be vacated or improved as rapidly as possible. 

5. Warehouse management must be improved in the interests of 
safety and efficiency. Areas needing immediate improvement are: 
arrangement of stock, inventory records and inventory control, 
labeling of containers as to contents and dates of formulation and 
arrival at the facility. 

6. If the above recommendation is accepted, the training of 
storekeepers will have to be greatly improved. Few of the store- 
keepers interviewed by the UCIAID Study Team were trained for their 
work. 

7. Remove pesticide storage areas from highly populated areas. 



8. Storage f a c i l i t i e s  should be cons t ruc ted  f o r  s t o r a g e  of  
p e s t i c i d e s  and should inc lude  concre te  f l o o r s  and v e n t i l a t i o n  
systems. 

P e s t i c i d e  Qual i ty  Control :  

1. The p e s t i c i d e  l abo ra to ry  of t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e  
should be s t rengthened  wi th  modern equipment so  t h a t  i t  can adequately 
e v a l u a t e  t h e  p r o p e r t i e s  of p e s t i c i d e s  being used o r  being proposed 
f o r  use i n  Bangladesh. 

2. I f  an  I n s t i t u t e  of Toxicology and P e s t i c i d e s  is c rea t ed  
a s  planned by t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e ,  i t s  a c t i v i t i e s  should 
be coordinated wi th  those  of t h e  o t h e r  i n s t i t u t e s ,  perhaps under 
t h e  d i r e c t i o n  of  t h e  A g r i c u l t u r a l  Research Council .  

3. The fol lowing a r e  recommendations concerning t h e  d i s p o s i t i o n  
of p e s t i c i d e s  t h a t  have d e t e r i o r a t e d  i n  s to rage :  S t eps  should be 
taken immediately t o  s eg rega t e  and c a t e g o r i z e  p e s t i c i d e s  t h a t  have 
d e t e r i o r a t e d  i n  s to rage .  A t  t h e  same t i m e  an  inventory  system should 
be i n i t i a t e d  which w i l l  ensure  t h a t  p e s t i c i d e  s tocks  a r e  r o t a t e d .  
This may r e q u i r e  more s t o r a g e  space t o  a l low f o r  a i s l e s  and she lves  
f o r  b e t t e r  s e p a r a t i o n  of s tocks .  There should a l s o  be more doorways 
f o r  e a s i e r  acces s  t o  t h e  s tocks .  

The f i r s t  s t e p  i n  s eg rega t ing  d e t e r i o r a t e d  o r  ques t i onab le  
p e s t i c i d e s  can be done by v i s u a l  examination. I f  t h e  con ta ine r s  
a r e  unlabeled,  badly corroded,  o r  i f  t h e r e  is information i n d i c a t i n g  
t h e  m a t e r i a l  is more than  2 yea r s  o l d ,  t h e s e  should be  set a s i d e  
and submitted t o  t h e  fol lowing tests: 

a .  Tes t  phys ica l  c h a r a c t e r i s t i c s ,  p a r t i c u l a r l y  e m u l s i f i a b i l i t y ,  
of t h e  formulat ions according t o  FAO-WHO s t anda rds  ( t he se  s t anda rds  
a r e  known t o  t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e  l a b o r a t o r y ) .  I f  t h e  
formula t ion  does no t  meet these  s t anda rds ,  i t  is adv i sab l e  t o  d i s -  
card i t  without  f u r t h e r  t e s t i n g .  

b. Chemical a n a l y s i s  f o r  q u a l i t y  of a c t i v e  i ng red i en t  should 
be done on those  formulat ions whose phys i ca l  c h a r a c t e r i s t i c s  meet 
t h e  FAO-WHO s tandards .  

Considering t h e  equipment problems of t h e  P l a n t  P r o t e c t i o n  
D i r e c t o r a t e  l abo ra to ry ,  i t  should cons ider  sending samples t o  a  
commercial l abo ra to ry  o u t s i d e  Bangladesh f o r  a n a l y s i s .  I n  t h e  
event  i t  is decided t o  do t h e  work i n  Bangladesh, we sugges t  t h a t  
a  q u a l i t y  c o n t r o l  program be  used where unknown samples a r e  analyzed 
and t h e  r e s u l t s  a r e  checked by a , r e f e r e e  l abo ra to ry .  We understand 
t h a t  t h e  UC/AID P e s t  Management and Related Environmental P r o t e c t i o n  
P r o j e c t  is i n i t i a t i n g  such a  program wi th  t h e  Univers i ty  of Miami, 
F lo r ida ,  U.S.A.. 



I f  t he  percentage a c t i v e  i ng red i en t  i s  not  less than 50% of 
t h e  o r i g i n a l  concent ra t ion ,  cons ide ra t i on  may be given t o  us ing  t h e  
p e s t i c i d e  f o r  i t s  intended purpose a t  increased  r a t e s  of a p p l i c a t i o n .  
However, t h e r e  a r e  2  precaut ions  t h a t  must be observed. (1)  Since 
most of t h e  p e s t i c i d e s  a r e  phosphorothioates ,  i t  i s  p o s s i b l e  t h a t  
oxon degrada t ion  products  w i l l  be formed. General ly  t he se  a r e  1 0  
t o  100 t i m e s  a s  t ox i c  t o  mammals a s  t h e  pa ren t  compounds. Analysis  
wi th  gas  l i q u i d  chromatography us ing  flame i o n i z a t i o n  d e t e c t i o n  w i l l  
s u f f i c e  t o  s e p a r a t e  and quan t i fy  t h e  oxons. The l abo ra to ry  can 
then recommend whether o r  no t  t h e  formula t ion  should be used. I f  
t h e  amount of oxon i n  t h e  formulat ion causes  t h e  t o x i c i t y  of  t h e  
d e t e r i o r a t e d  product t o  exceed t h e  t o x i c i t y  of t h e  o r i g i n a l  p roduct ,  
then i t  should be  d i scarded .  (2) Higher r a t e s  of a p p l i c a t i o n  t o  
compensate f o r  a  reduc t ion  i n  a c t i v e  i n g r e d i e n t  w i l l  r e s u l t  i n  more 
e m u l s i f i e r s ,  s o l v e n t s ,  and o t h e r  a d d i t i v e s  being app l i ed  t o  t h e  
crop. These may be t o x i c  t o  t h e  p l a n t s ,  and t h e r e f o r e  i t  i s  h ighly  
adv i sab l e  t o  conduct a  b ioassay  on t h e  c rops  i n  ques t i on  be fo re  
recommending t h a t  t h e  p e s t i c i d e s  be used. 

There a r e  s e v e r a l  a l t e r n a t i v e s  f o r  d i spos ing  of p e s t i c i d e s  
found unacceptable  f o r  use.  

1. Reformulation is  poss ib l e ,  bu t  t h i s  op t ion  does no t  appear 
f e a s i b l e  i n  Bangladesh, s i n c e  adequate  f a c i l i t i e s  a r e  no t  a v a i l a b l e .  
Formulation of d u s t s  from d e t e r i o r a t e d  l i q u i d  products  was considered,  
bu t  w e  f i n d  t h i s  would be too hazardous where v o l a t i l e  s o l v e n t s  a r e  
involved. Threat  of f i r e  and explosion would be p re sen t  i n  t h e  
formulat ing p l a n t  and i n  a r e a s  where t he  f i n i s h e d  products  a r e  s t o r e d .  

2. I n c i n e r a t i o n  i s  a  very e f f e c t i v e  means of d i spos ing  of 
p e s t i c i d e s ,  bu t  ou r  i n v e s t i g a t i o n  of t h i s  p o s s i b i l i t y  sugges ts  i t  
may be too  expensive. I n c i n e r a t o r s  accep tab l e  f o r  burning p e s t i -  
c ides  i n  t h e  United S t a t e s  c o s t  between 1 . 5  and 2 m i l l i o n  d o l l a r s .  
However, some i n t e r e s t i n g  r e sea rch  on p e s t i c i d e  i n c i n e r a t i o n  has  
been r epo r t ed  from the  Univers i ty  of Texas* which i n d i c a t e s  almost 
complete d e s t r u c t i o n  of  organophosphorus (OP) p e s t i c i d e s  when burned 
i n  t h e  open wi th  flammable so lven t s .  The au tho r s  po in t  ou t  t h a t  
OP p e s t i c i d e s  decompose before  they reach t h e i r  b o i l i n g  po in t s .  
From t h e i r  l abo ra to ry  experiments wi th  malathion and pa ra th ion  
they conclude t h a t  most of t h e  p e s t i c i d e  is  decomposed be fo re  i t  
evapora tes  and over  90% of  t h e  evaporated p e s t i c i d e  is destroyed 
by t h e  flames. While w e  a r e  n o t  e x p e r t s  i n  t h e  f i e l d  of  inc inera-  
t i o n ,  w e  b e l i e v e  i t  might be  worthwhile t o  consu l t  with e x p e r t s  on 
t h e  p o s s i b i l i t y  of bu i ld ing  2 o r  3  smal l  i n c i n e r a t o r s  i n  Bangladesh. 
These i n c i n e r a t o r s  might be economically f e a s i b l e  i f  they d id  n o t  
have t o  meet t h e  s t r i n g e n t  requirements of t h e  United S t a t e s ,  and 

- - - - - - - - 

* MacSmith, W . ,  Jr. and J. 0. Ledbet te r .  1971. "Hazards from 
f i r e s  involv ing  organophosphorus i n s e c t i c i d e s .  I' American 
I n d u s t r i a l  Hygiene Associat ion Jou rna l  32(7):468-474. 



a t  t h e  same time be e n t i r e l y  p r a c t i c a l  and s a f e ,  a t  l e a s t  on a  
temporary b a s i s  u n t i l  cu r r en t  s tocks  of d e t e r i o r a t e d  p e s t i c i d e s  
a r e  disposedof.  Ano the rposs ib i l i t y  might be i n j e c t i o n  of p e s t i c i d e s  
i n t o  furnaces  a l ready  e x i s t i n g  i n  Bangladesh. 

3.  S o i l  incorpora t ion  wi th  r e s u l t a n t  decomposition by micro- 
organisms is a l s o  an  e f f e c t i v e  means of d i spos ing  of p e s t i c i d e s .  
This has  been done by applying p e s t i c i d e s  t o  t h e  s o i l  su r f ace  a t  
r a t e s  up t o  20 times recommended dosages. The m a t e r i a l  is then 
d isced  i n t o  t h e  upper 6 inches of s o i l .  This  method would be 
l imi t ed  t o  r e l a t i v e l y  small  amounts of  p e s t i c i d e ,  bu t  i t  might be 
use fu l  i n  some s i t u a t i o n s  where t r a n s p o r t a t i o n  t o  o t h e r  types of 
d i sposa l  s i t e s  is imprac t i ca l  o r  impossible.  Obvious disadvantages 
inc lude  (1) t h e  a r e a  could not  be used f o r  any o t h e r  purpose f o r  
s e v e r a l  years ;  and, (2) i t  would be necessary t o  f i n d  an a r e a  which 
would n o t  be sub jec t  t o  f looding o r  excess ive  run-off dur ing  t h e  
r a i n y  season. 

4 .  Bur ia l  wi th  s o i l  and an  a l k a l i n e  m a t e r i a l  is an acceptab le  
p r a c t i c e  when t h e  s i t e  i s  loca t ed  away from underground o r  su r f ace  
water flows. The s o i l  should be c l a y  t o  minimize leaching  of t h e  
p e s t i c i d e .  The use of an a l k a l i n e  m a t e r i a l  such a s  l ime is recom- 
mended, a s  i t  a c c e l e r a t e s  decompbsition of OP p e s t i c i d e s  by 
hydro lys is .  

A surinnary of recommendations f o r  s o i l  d i sposa l  of p e s t i c i d e s ,  
suggested by D r .  V i r g i l  Freed, Department of Agr i cu l tu ra l  Chemistry, 
Oregon S t a t e  Univers i ty ,  i s  a s  follows: 

1. Dig s e v e r a l  small p i t s  i n s t ead  of one l a r g e  one. P i t s  
should be 10  t o  30 meters  apa r t .  

2. Maximum depth of p i t s  should not  be more than 2.5 meters.  

3. P i t s  should be covered wi th  0.5 t o  1 meter of s o i l .  

4 .  Use an  excess  of l ime,  gene ra l ly  5 p a r t s  of l ime t o  one 
of p e s t i c i d e  on a  mole t o  mole b a s i s .  

5. Line t h e  p i t  w i th  l ime,  p u t  i n  a  l a y e r  of p e s t i c i d e ,  then 
miore l ime and s o i l ,  more p e s t i c i d e ,  e t c .  Because of t h e  hazards 
i n  handling, i t  is suggested t h a t  t h e  con ta ine r s  no t  be emptied, 
bu t  simply disposed of wi th  t h e i r  conten ts  i n  t h e  p i t s .  Corrosion 
w i l l  soon cause t h e  meta l  con ta ine r s  t o  leak.  P l a s t i c  con ta ine r s  
might be dumped i n  t h e  p i t s  and then s h o t  f u l l  of ho le s  from a s a f e  
d i s t ance  before  they a r e  covered. 

Admittedly, i t  may be d i f f i c u l t  t o  f i n d  s u i t a b l e  b u r i a l  s i t e s  
i n  Bangladesh, s i n c e  so much of t h e  country is under water a t  cer-  
t a in  times of t h e  year .  This w i l l  r e q u i r e  t h e  advice of expe r t s  
i n  s o i l s  and pes t i c ides .  One i n t e r e s t i n g  connnent overheard on our  
v i s i t  was t h a t  t h e r e  i s  a l imestone depos i t  l oca t ed  near  Chittagong. 
I f  t r u e ,  t h i s  would be a  s i t e  worth inves t iga t ing .  



Selected s i t e s  w i l l  have t o  be i s o l a t e d  f r o g  the  publ ic  f o r  
many years .  Depending on the  loca t ion  i t  may be advisable  t o  monitor 
movement of t he  p e s t i c i d e s  from t h e  s i t e s  so t h a t  c o r r e c t i v e  a c t i o n  
can be taken, i f  they become a t h r e a t  t o  humans o r  t h e  environment. 

Regardless of t h e  methods of d i sposa l ,  g r e a t  ca re  must be taken 
t o  p r o t e c t  workers from excessive exposure during t r anspor t .  We 
suggest t h a t  badly corroded and leaking  conta iners  be emptied i n t o  
sound conta iners  before t r anspor t .  I f  t ruck  beds cannot be l i n e d  
with metal f o r  easy decontamination, they should a t  l e a s t  be covered 
wi th  a l a y e r  of s o i l  and/or  l ime t o  absorb s p i l l e d  p e s t i c i d e .  Pro- 
t e c t i v e  c lo th ing  must be worn inc luding  waterproof boots ,  aprons 
and gloves.  Respi ra tors  w i l l  be needed i n  t h e  warehouses, and f ace  
s h i e l d s  should be requi red  whenever a p e s t i c i d e  is  t r a n s f e r r e d  
from one conta iner  t o  another .  P a r t i c u l a r  c a r e  must be exerc ised  
i n  opening con ta ine r s  f o r  sampling o r  t r a n s f e r ,  a s  t h e r e  may be 
enough vapor pressure  t o  cause t h e  p e s t i c i d e  t o  sp la sh  onto t h e  
worker. 

Reference: Guidelines f o r  t he  d i sposa l  of small  q u a n t i t i e s  
of unused pes t i c ides .  National  Environmental Research Center,  
U.S. Environmental P ro tec t ion  Agency, Cinc innat i ,  Ohio, 45268, 
June 1975. (This i s  p a r t i c u l a r l y  u s e f u l  i n  d i scuss ing  chemical 
decomposition of s p e c i f i c  pes t i c ides . )  

Equipment f o r  P e s t i c i d e  Applicat ion:  

1. The d i s t r i b u t i o n  and use of power sp raye r s  should be d is -  
continued u n t i l  t h e  2-cycle engine o i l  spec i f i ed  by t h e  manufacturer 
i s  ava i l ab le .  We understand such o i l  i s  unavai lab le  i n  Bangladesh. 
Our f ind ings  i n d i c a t e  t h a t  t h e  l ack  of o i l  i s  the  major cause of 
power sprayer  f a i l u r e .  O i l  should be s o l d  with t h e  sprayers .  

2. An e f f o r t  should be made t o  recover  t h e  sprayers  t h a t  a r e  
not  being used i n  t h e  country and t o  g e t  good sprayers  i n t o  t h e  
hands of t h e  farmers.  Perhaps t h i s  can be done by o f f e r i n g  a 
c r e d i t  on a l l  sprayers  brought i n  f o r  exchange f o r  a new o r  recon- 
d i t ioned  one. 

Research i n  P lan t  Pro tec t ion:  

Research i s  t h e  foundation of i n t e l l i g e n t l y  planned p e s t  
management programs. 

1. Appoint a p l a n t  p ro tec t ion  deputy d i r e c t o r  w i th in  t h e  
Agr i cu l tu ra l  Research Council whose d u t i e s  w i l l  be t o  coordinate  
and s t i m u l a t e  research  i n  p l an t  p ro tec t ion  throughout t h e  country. 

2. I n i t i a t e  goal-oriented f i e l d  research  on p l a n t  p ro tec t ion  
i n  the  var ious  research i n s t i t u t e s .  Organize research  teams t o  work 
on t h e  problems. Some e f f o r t  a t  goal-oriented team research  is 
being attempted t o  improve var ious  crops,  .but t h i s  should be ex- 
panded t o  problems i n  p l a n t  pro tec t ion .  



3. Surveys for pests and diseases should be coordinated on 
a national basis for each of the crops. When new methods are 
reported, they should be tested in Bangladesh. The recently 
reported use of attractants and pheronomes to supplement tradi- 
tional survey methods for insects is an example. 

4. Begin studies to evaluate losses in crop production due 
to insects, diseases, nematodes, weeds and rats. Such work should 
be conducted in farmer's fields or at locations that are similar. 
Thus losses can be properly evaluated in terms of conditions that 
occur on farms. Only when this is done can knowledgeable people 
make decisions about the importance of controlling pests and diseases. 

5 .  Alternatives to chemical control should be found and applied 
to actual production situations. Among many alternatives are: 
a) cultural and mechanical controls, b) biological control, 
c) development of resistant varieties, and d) integrated pest 
control and pest management. These alternative methods should be 
studied on each of the major crops under a variety of conditions. 

6 .  A task force should be named to plan and initiate pest 
management research. 

7. Begin studies to evaluate losses that occur during storage 
that are caused by insects, diseases and rats. This study should 
include studies on control methods as well as merely surveying the 
problem. Because the problems are different in bulk storage and 
in farm storage, they should be studied separately. 

8. Studies on rice seed-bed management should be initiated 
to learn whether better management could significantly increase 
yields. Transplanting rates must be altered if seedling vigor is 
greatly improved by plant protection measures. 

9. Studies should be initiated to determine the feasibility 
of dusters and dusts. If dusts are found to be useful, efforts 
should be made to find local sources of talc to facilitate in- 
country formulation. 

10. The facilities for plant protection research should be 
surveyed in each of the research institutes and in the Agricultural 
University and Dacca University. A master list of the needs should 
be made along with a plan for acquiring the facilities during the 
next 5 years. Foreign assistance should be sought for filling these 
needs. We recommend that USAID give this item high priority. 

11. We strongly endorse the efforts to rebuild the Agricul- 
tural Research Institute. The proposed assistance by USAID is a 
major step in rehabilitating this important facility and faculty. 
The only criticism of the proposal is that it does not provide for 
adequate support of plant protection. USAID should seriously con- 
sider adding a plant pathologist and an entomologist to the team 
of resource persons to be stationed in the new institute. 



Education i n  P lan t  Pro tec t ion:  

The Agr i cu l tu ra l  Universi ty and Dacca Univers i ty  a r e  the  
p r i n c i p a l  resources  i n  Bangladesh f o r  educat ing f u t u r e  l eade r s  
and p ro fes s iona l  workers i n  p l a n t  p ro tec t ion .  Because of t h e i r  
unique importance, t hese  u n i v e r s i t i e s  should be more f u l l y  sup- 
ported i n  t h e i r  p l an t  p ro tec t ion  e f f o r t s .  

1. Strengthen the  departments of these  u n i v e r s i t i e s  t h a t  a r e  
concerned with p l a n t  p ro tec t ion  by up-dating t h e i r  research  f a c i l i -  
t i e s  so  they can ca r ry  o u t  t h e i r  research  and educat ional  funct ions .  
Considerable funds have been spent  by USAID and o the r  fore ign  donors 
t o  bu i ld  these  u n i v e r s i t i e s  and t o  educate the  s t a f f .  It would 
seem wise t o  p r o t e c t  t h i s  investment by continuing t o  a s s i s t  with 
r e p a i r s  and replacement of equipment i n  order  t o  ensure t h a t  work 
w i l l  be done on the  a g r i c u l t u r a l l y  important problems. 

2.  More emphasis should be placed on appl ied  research  i n  
p l a n t  p ro tec t ion  and graduate s tuden t s  should be encouraged t o  
s e l e c t  t h e s i s  t op ic s  t h a t  a r e  concerned with so lv ing  important 
problems. 

3. Develop the  l i b r a r i e s  of t h e  2 u n i v e r s i t i e s  by he lp ing  
them acqui re  e s s e n t i a l  books and journa ls  t h a t  have been published 
during t h e  pas t  10 years .  

4. S t a f f  should be given advanced t r a i n i n g  a t  i n s t i t u t i o n s  
such a s  ICRISAT a t  Hyderabad, India ;  and the  Punjab Universi ty a t  
Ludhiana, India .  

5. A t  each i n s t i t u t i o n  the  museum f a c i l i t i e s  should be 
s trengthened.  Col lec t ions  should be up-dated and maintained f o r  
teaching and research  purposes. A l l  of the  museums seen were o l d  
and nea r ly  destroyed by i n s e c t  pes t s .  Much va luable  i n s t r u c t i o n  
can be given by involving s tuden t s  i n  t h i s  work. 

Communications: 

There is l i t t l e  opportuni ty f o r  s c i e n t i s t s  i n  Bangladesh, who 
a r e  concerned about p l a n t  p ro tec t ion ,  t o  communicate with each 
o ther .  

1. The P lan t  P ro tec t ion  Di rec to ra t e  should t ake  the  leader-  
s h i p  i n  organizing a  P lan t  P ro tec t ion  Society f o r  Bangladesh. Such 
a soc ie ty  should provide a  forum f o r  a l l  a spec t s  of p l a n t  p ro tec t ion .  
It should meet annual ly and publ i sh  a  journa l .  

2. Workshops organized on a  crop b a s i s  should be he ld  each 
year .  The var ious  crop research i n s t i t u t e s  o r  t he  Agr icul ture  
Research Council are bes t  a b l e  t o  organize such workshops. A l l  
persons concerned with the  crop should be i n v i t e d  t o  p a r t i c i p a t e .  
Special  e f f o r t s  should be made t o  provide p l a n t  p ro tec t ion  eess ions  
a t  each workshop. 



3.  Improve t h e  working r e l a t i o n s h i p s  between t h e  pe rsonne l  
of t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e  and t h e  Ex tens ion  s e r v i c e  by 
means of j o i n t  t r a i n i n g  and o r i e n t a t i o n  programs. 

4 .  E s t a b l i s h  a program i n  which t h e r e  is  p e r i o d i c  dissemina- 
t i o n  o f  a n  i n v e n t o r y  o f  t h e  p e s t i c i d e s  and s p r a y e r s  a v a i l a b l e  i n  
t h e  country .  It would be  most u s e f u l  i f  t h e  i n v e n t o r y  were pre- 
pared on a d i s t r i c t  b a s i s .  I t  should go t o  a l l  p o t e n t i a l  u s e r s  o f  
p e s t i c i d e s .  

5. The P l a n t  P r o t e c t i o n  D i r e c t o r a t e  shou ld  improve t h e  corn- . 
municat ion w i t h  its f i e l d  s t a f f  s o  t h a t  i n s t r u c t i o n s  and r e p o r t s  
can  b e  q u i c k l y  and a c c u r a t e l y  t r a n s m i t t e d .  Numbers of s t a f f  a r e  
n o t  s o  impor tan t  as competence, m o b i l i t y ,  and a b i l i t y  t o  communicate 
q u i c k l y  and e f f e c t i v e l y .  

L i b r a r y  F a c i l i t i e s :  

1. The A g r i c u l t u r a l  L i b r a r y  and Documents Center  proposed by 
t h e  A g r i c u l t u r a l  Research Counci l  shou ld  be  funded and o rgan ized  
as soon as p o s s i b l e .  There is  a s e r i o u s  l a c k  of l i b r a r y  r e s o u r c e s  
i n  t h e  coun t ry  and t h i s  Center  w i l l  do much t o  r e l i e v e  t h i s  s i t u a -  
t i o n .  

2. S t e p s  shou ld  b e  t a k e n  t o  c o o r d i n a t e  t h e  l i b r a r y  f a c i l i t i e s  
t h a t  a l r e a d y  exis t  i n  t h e  coun t ry ,  e s p e c i a l l y  t h o s e  i n  Dacca. We 
found l i b r a r i e s  a t  each  of t h e  i n s t i t u t i o n s  t h a t  we v i s i t e d ,  b u t  
most o f  them were i n a d e q u a t e  f o r  t e a c h i n g  and r e s e a r c h .  I f  t h e  
l i b r a r i e s  cou ld  p o o l  t h e i r  r e s o u r c e s ,  modern d u p l i c a t i n g  equipment 
could  f i l l  many of t h e  needs  t h a t  now exist .  

P l a n t  P r o t e c t i o n  A c t i v i t i e s  of O r g a n i z a t i o n s  Other  t h a n  
t h e  P l a n t  P r o t e c t i o n  D i r e c t o r a t e  

1. It  is  e s s e n t i a l  t h a t  s p e c i a l i s t s  o f  t h e  P l a n t  P r o t e c t i o n  
D i r e c t o r a t e  and o t h e r  a g e n c i e s  work t o g e t h e r  and w i t h  i n i t i a t i v e  
t o  improve t h e  c a p a b i l i t y  of f a r m e r s  t o  p r o t e c t  t h e i r  c r o p s  a g a i n s t  
p e s t s  and d i s e a s e s .  Whether t h e s e  workers  are i n  a s i n g l e  s e r v i c e  
o r  i n  d i f f e r e n t  s e r v i c e s  should n o t  b e  of g r e a t  importance s o  f a r  
as t r a i n i n g  fa rmers  is concerned. 

2. Ex tens ion  work needs  t o  b e  g r e a t l y  i n c r e a s e d  w i t h  f a r m e r s  
t o  t e a c h  them how t o  p r o t e c t  t h e i r  c r o p s  a g a i n s t  p e s t s  and d i s e a s e s .  
They should be  t r a i n e d  t o  app ly  t h e i r  own c o n t r o l  measures i n  s o  
f a r  as p o s s i b l e .  

3. Farmers should t a k e  a p p r o p r i a t e  a c t i o n  t o  combat heavy 
i n f e s t a t i o n s  of p e s t s .  T h i s  means t h a t  f a rmers  should a p p l y  t h e  
c o n t r o l  measures themselves  r a t h e r  than  depend on government t o  do 
it. 



4 .  Inc rease  ex tens ion  a c t i v i t i e s  on g r a i n  s t o r a g e  problems. 
These a c t i v i t i e s  should i nc lude  farmers  a s  w e l l  as managers of  
seed s t o r a g e  f a c i l i t i e s  and l a r g e  s i l o s .  

5. Extension pub l i ca t i ons  should be reviewed, and r e w r i t t e n  
when necessary,  t o  make c e r t a i n  t h a t  they p re sen t  t h e i r  in format ion  
a s  simply a s  pos s ib l e  t o  t h e  c o r r e c t  audience.  For example, 
Appendix C i s  a  t r a n s l a t e d  pamphlet g iv ing  cau t ions  i n  using p e s t i -  
c ides .  It is too  ex t ens ive  t o  be u se fu l .  Few people  w i l l  read  i t  
e n t i r e l y .  Short  conc ise  p u b l i c a t i o n s  a r e  more e f f e c t i v e .  There 
a r e  many 1 o r  2 page l e a f l e t s  a v a i l a b l e  which could s e r v e  a s  guides  
f o r  t h i s  type  of pub l i ca t i on .  

Marketing P e s t i c i d e s  and Equipment: 

1. Importat ion of p e s t i c i d e s  and a p p l i c a t i o n  equipment should 
be l i m i t e d  t o  r e a l i s t i c  estimates of needs. Over-ordering has  
r e s u l t e d  i n  overstocked and crowded warehouses and d e t e r i o r a t i o n  
and waste  of l a r g e  amounts of va luable  p e s t i c i d e s .  No a d d i t i o n a l  
o r d e r s  should be placed f o r  m a t e r i a l s  f o r  which s u p p l i e s  adequate  
f o r  s e v e r a l  yea r s  use a r e  a l r eady  i n  s to rage .  Nor should a d d i t i o n a l  
sp raye r s  be procured s o  long a s  ample s u p p l i e s  a r e  on hand o r  could 
be a v a i l a b l e  i f  t h e  r e p a i r a b l e  ones were a c t u a l l y  r epa i r ed .  

2. P e s t i c i d e s  and a p p l i c a t i o n  equipment should cont inue  t o  
be  p r i ced  and so ld .  S e l l i n g  p r i c e s  of a  given m a t e r i a l  should be 
uniform r e g a r d l e s s  of t h e  t r a d e  name o r  v a r i a t i o n  i n  o r i g i n a l  c o s t .  
Subs id ies  should be e l imina ted  a s  soon a s  p o s s i b l e ,  and should be 
e l imina ted  a t  one t i m e  r a t h e r  than i n  s t a g e s .  

3. Provis ion  should be made f o r  merchants t o  s tock  and se l l  
f e r t i l i z e r s ,  seeds ,  and o t h e r  farm i n p u t s  a s  w e l l  a s  p e s t i c i d e s  
and sprayers .  Hopefully,  many of t h e s e  merchants would develop 
i n t o  e f f i c i e n t  and e f f e c t i v e  d i s t r i b u t i o n  p o i n t s  f o r  i n p u t s  and 
become recognized a s  an i n t e g r a l  p a r t  of t h e  a g r i c u l t u r a l  community. 
They should be encouraged t o  r e n t  equipment t o  farmers and t o  o f f e r  
t o  sp ray  on a  custom b a s i s .  They should a l s o  be a  source  of sound 
t e c h n i c a l  information and might we l l  purchase farm products  from 
farmers  . 

4.  Cooperatives of farmers should be permi t ted  and encouraged 
t o  a c t  a s  d e a l e r s  of i n p u t s  and buyers of farm products ,  much t h e  
same a s  p r i v a t e  d e a l e r s  o r  merchants. 

5. The P l a n t  P r o t e c t i o n  Di r ec to ra t e  should look  toward t h e  
t r a n s f e r  of  t h e  d i s t r i b u t i o n  and marketing of p e s t i c i d e s  and app l i -  
c a t i o n  equipment t o  t h e  p r i v a t e  s e c t o r .  This ,  no doubt, w i l l  
r e q u i r e  l e g a l  a c t i o n  which w i l l  provide f o r  l i c e n s i n g  handlers  and 
merchants,  and f o r  t h e  e s s e n t i a l  degree of c o n t r o l  of t he  d i s t r i b u -  
t i o n  and use of p e s t i c i d e s .  The P l a n t  P r o t e c t i o n  D i r e c t o r a t e  would 
then adminis te r  t he se  r egu la t i ons  r a t h e r  than engage i n  d i s t r i b u t i o n  
and marketing and would have more oppor tun i ty  t o  c a r r y  ou t  i t s  o t h e r  
r e s p o n s i b i l i t i e s .  



6 .  P r i v a t e  r e t a i l e r s  a r e  a l r eady  i n  bus ines s  bu t  t h e r e  i s  no 
p r i v a t e  wholesal ing a t  d i s t r i c t  and thana l e v e l s .  The o rgan iza t iona l  
s t r u c t u r e  needed t o  do so  is n o t  ou t l i ned  h e r e  and w i l l  depend i n  
p a r t  on t h e  f u r t h e r  development of r e t a i l  bus inesses  mentioned i n  
3 and 4 above. One a l t e r n a t i v e  would be  f o r  t h e  p r i v a t e  and co- 
ope ra t i ve  r e t a i l e r s  j o i n t l y  t o  form a wholesale  o rgan iza t ion ,  per- 
haps wi th  government p a r t i c i p a t i o n ,  t o  purchase s u p p l i e s  ob ta ined  
by the  government. This  o rgan iza t ion  would then  ope ra t e  a s  a  
wholesaler  and sel l  and d i s t r i b u t e  t o  r e t a i l e r s .  

7. The Government of  Bangladesh should withdraw from t h e  
p e s t i c i d e  and equipment marketing bus iness  a s  soon a s  p r a c t i c a l .  
It should no t  be involved i n  a c q u i s i t i o n ,  d i s t r i b u t i o n  o r  s a l e s  
a t  any l e v e l .  Much of t he ' ove r supp ly  of p e s t i c i d e s  and sp raye r s  
t h a t  exists i n  t h e  country i s  t h e  r e s u l t  of  t h e  d i r e c t  involvement 
of  t h e  government i n  business .  Government involvement i s  a  f a i l u r e  
f o r  t h e  s imple reason t h a t  t h e r e  is no competi t ion and no i n c e n t i v e  
t o  make t h e  system work. The p r i v a t e  s e c t o r  appears  t o  be capable  
and w i l l i n g  t o  assume r e s p o n s i b i l i t y  f o r  t h e  p e s t i c i d e  bus iness  i n  
t h e  country.  

While government should g e t  o u t  of bus iness ,  i t  should n o t  do 
s o  u n t i l  i t  has  proper ly  prepared the  bus iness  community. A c l ima te  
must be  c r e a t e d  i n  which d i f f e r e n t  f i rms  a r e  given a  chance t o  
compete wi th  each o the r .  Government might begin  t h i s  p rocess  by 
consu l t i ng  w i th  va r ious  bus iness  o rgan iza t ions  about  what i s  needed 
t o  e s t a b l i s h  a  succes s fu l  p e s t i c i d e  bus iness  i n  Bangladesh. 

8. When government leaves  bus iness ,  i t  may w e l l  be t h a t  t h e  
p e s t i c i d e  bus iness  w i l l  need t o  be  r egu la t ed  t o  a  c e r t a i n  e x t e n t  
t o  prevent  abuses of var ious  k inds .  This  can be accomplished by 
l e g a l  measures adopted by government and adminis te red  by t h e  P l a a t  
P r o t e c t i o n  Di r ec to ra t e .  Perhaps an expe r t  experienced i n  r egu la to ry  
ma t t e r s  should be  c a l l e d  t o  Bangladesh t o  a s s i s t  t h e  government 
wi th  t he se  problems. The s e v e r a l  bus iness  o rgan iza t ions  ope ra t i ng  
i n  t he  country could c e r t a i n l y  provide some guidance on how t o  
develop t h e  p r i v a t e  s e c t o r .  

Grain Storage 

1. Require t h a t  c l e a n  s t o r a g e  be p r a c t i c e d  i n  a l l  warehouses 
where g r a i n  f o r  seed and food a r e  s t o r e d .  Sources of i n f e s t a t i o n  
should be cleaned thoroughly by sweeping t h e  w a l l s  and f l o o r s  of  
t h e  f a c i l i t i e s ,  e s p e c i a l l y  t h e  c racks ,  and by thoroughly c lean ing  
a l l  gunny sacks  used t o  s t o r e  g ra in .  

2. Once t h e  s t o r a g e  f a c i l i t i e s  have been cleaned,  they should 
be sprayed wi th  a  r e s i d u a l  i n s e c t i c i d e  of low mammalian t o x i c i t y  
t o  k i l l  a l l  remaining i n s e c t s .  



3. Grain i n  s to rage  should be fumigated. Large s i l o s  have 
f a c i l i t i e s  f o r  fumigation bu t  smal le r  warehouses may have t o  r e s o r t  
t o  fumigating smal l  amounts of g r a i n  s tacked  beneath t a r p s ,  o r  t h e  
e n t i r e  bu i ld ing  may have t o  be fumigated. 

4 .  Grain p r o t e c t a n t s  such a s  malathion should be used. 

5. Grain drying equipment should be i n s t a l l e d  so  t h a t  g r a i n  
can be d r i e d  t o  recommended moisture con ten t s  before  i t  is s t o r e d ,  
and s o  seeds  can be r ed r i ed  i f  necessary.  

6. Improve g r a i n  s to rage  f a c i l i t i e s  t o  make them rodent- 
proof and t o  provide f o r  adequate a i r  c i r c u l a t i o n  t o  he lp  keep 
t h e  g r a i n  dry. 

7. Begin research  f o r  developing s to rage  f a c i l i t i e s  and 
methods f o r  use on farms. P a r t i c u l a r  e f f o r t  should go i n t o  develop- 
i ng  small d r i e r s  and a i r t i g h t  sacks. 

8. Farmers should be t r a i n e d  i n  proper g r a i n  s t o r a g e ,  
inc luding  proper  p r o t e c t i o n  and handling. This i s  e s p e c i a l l y  
important  because 70% of t h e  food g r a i n s  i n  Bangladesh a r e  s t o r e d  
and consumed on t h e  farm. 
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Appendix A. 

AGENCIES AND PERSONS CONTACTED 

Ministry of Agr icul ture ,  Dacca 

A.M. Anisuzzaman, Secre tary ,  Agr icul ture  Inputs ,  Supply and 
Serv ices  Corporation, and Acting Di rec to r ,  Agr icul ture  
Development 

USAID, Dacca 

David Wilson, Deputy Direc tor  

Emory Howard, Agr icul ture  Off icer  

Arnold J .  Radi, Agr icul ture  Off icer  

M.B. Russe l l ,  Consultant 

David G. Games, Rural Development Of f i ce r  

P lant  P ro tec t ion  Di rec to ra t e  

Dacca 

D.U. Khan, Direc tor  

A. Azim, Deputy Direc tor  

S.A. Wahed, Deputy Direc tor  

A. S a t t a r ,  Deputy Direc tor  

A.R. Khan, P lant  Pa thologis t  

M r .  Serajuddowla, Quarantine, Dacca Airpor t  

D r .  Rahman, Medical Off icer  

Sul tan  Ahmed Kahn, Chemist 

Mummin Uddin Ahmed, i n  charge of scheduling a e r i a l  pes t  c o n t r o l  

Kazi tafazzal  Hussein, Ass i s t an t  a e r i a l  pes t  c o n t r o l  o f f i c e r  

Abdul Hasil, Head of P lant  Quarantine 

Md. Iqba l .A l i ,  Ass i s t an t  Mechanical Engineer 

Chit tagong 

Abdul Zahed, Inspector  

Abdul A l i m ,  Thana Agr icul ture  Off icer  

A.K.M. A l i  Hossain, Thana Plant  P ro tec t ion  Off icer  

Musa Kalimullah, S to re  Keeper 



Sylhet  

Shamsul liuda, Ass i s t an t  P l a n t  P r o t e c t i o n  Of f i ce r  

Mymensingh 

Braja  Basi  Basher, Inspec tor  

Azi ru l  lIaque, Ass i s t an t  Inspec tor  

Md. Samsul Haque, Ass i s t an t  
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Appendix B. 

P e s t i c i d e  1 > 

QUANTITIES OF PESTICIDE FORMULATIONS I N  

WAREHOUSES I N  1975 AND QUANTITIES USED 

THE PREVIOUS SEASON 

Dimecron 

Carbicron LC 
2 

Bidr in  L C ~ )  

Diazinon EC 

Diazinon G 

Lebaycid EC 

Sevidol D 

Malathion EC 

Malathion D 

Methyl Para th ion  EC 

Fen i t ro th ion  EC 

Nexion EC 

Sevin 

Imidan EC 3 1 

Sofidon EC 3 > 
Metasystox EC 

Anthio EC 

Dimethoate EC 

Dip terex  EC 

Nogos EC 4 

DDVP E C ~ )  

D i e l d r i n  EC 

Heptachlor EC 

Chlordane EC 

Kelthane EC 

Copper Oxychloride 

Dithane M-45 

Tuzet 

2,4-D 

Tons of Formulations 

I n  Warehouses Used June 74 t o  J u l y  75 



1 )  EC = emulsifiable concentrate 

LC = l iquid concentrate 

G = granular 

D = dust 

2)  Carbicron and Bidrin are two different product names for the 
same act ive  ingredient . 

3 )  Imidan and Sofidon are two different product names for the same 
act ive  ingredient. 

4) Nogos and DDVP are two different product names for the same 
act ive  ingredient . 



Appendix C . 
CAUTION I N  USING INSECTICIDES AND PESTICIDES 

(a t r a n s l a t i o n )  

Government of t h e  People ' s  Republic of Bangladesh 

Agr i cu l tu ra l  D i r e c t o r a t e  

(Extension & Management) 

J u l y  1973 

Agr i cu l tu re  D i r e c t o r a t e  (Extension & Management) 

(P lan t  P ro t ec t ion )  

There a r e  t h r e e  kinds of p e s t i c i d e s  a s  fol lows:  

a .  Liquid : Bidrin,  Carbicron, D imecron, Diaz inon,  Lebyc i d ,  

Malathion, Sumithion, Cal th ion ,  Polodofs Metasyeton, 

Mithyle,  Parathion,  Nexion, Anthio, Dipterex,  Dimethoate, e t c .  

b. Granular : Diazinon 10G/14G (Basudin) , Solvigum 10G, Serv idol ,  e t c .  

c . Powder : Heptachlor , Sevin, Imidan, D ie ld r in ,  Chlordane, 

Copper Oxychloride, Diethen M-45, e t c .  

Some a r e  a v a i l a b l e  i n  s eve ra l  forms such a s  Diazinon 50% and 
60% l i q u i d  and Diazinon 1 0 G  and 14G (Basudin). It i s  l i k e l y  t h a t  
some a r e  a v a i l a b l e  i n  both l i q u i d  and powder form such a s  Heptachlor,  
Diadrin and Chlordane, e t c  . 

Cautions a t  t h e  time of ca r ry ing  p e s t i c i d e s :  

a .  The farmers  should show a samples of t h e  p e s t s  and d i s e a s e s  
a t t a c k i n g  h i s  crop p l a n t s ,  a long with a few p l a n t s ,  t o  t h e  supp l i e r  
of t h e  p e s t i c i d e s  a t  t h e  time he procures  t h e  p e s t i c i d e s .  

The supp l i e r  should supply t h e  app ropr i a t e  dose  and q u a n t i t y  of 
p e s t i c i d e  according t o  t h e  requirements of t h e  crop.  



b. ~ h e ' b o t t l e  o r  pot should be t i g h t l y  corked a f t e r  f i l l i n g  wi th  
t h e  p e s t i c i d e .  A d i f f e r e n t  b o t t l e  o r  pot d~ou ld  be used f o r  
each p e s t i c i d e  brand. A proper l a b e l  should be f ixed  on t h e  
b o t t l e  i n d i c a t i n g  it i s  f i l l e d  wi th  poison. 

c .  Care should be taken when ca r ry ing  t h e  p e s t i c i d e s  home. A t  
home they  should be s a f e l y  s to red  and kept ou t  of t h e  reach  
of c h i l d r e n  and domestic animals.  

I f  t h e  p e s t i c i d e s  come i n  con tac t  wi th  t h e  hand o r  o t h e r  p a r t s  
of t h e  body, they should be washed wi th  soap. No food should 
be taken without washing t h e  hands. 

d .  Every supp l i e r  should procure h i s  consignment before  f i n i s h i n g  
t h e  cu r r en t  s tock  of p e s t i c i d e s .  

The d e a l e r s  should t a k e  proper c a r e  a t  t h e  t ime of t r a n s p o r t i n g  
t h e  p e s t i c i d e s .  I f  any drum o r  p l a s t i c  con ta ine r  l e a k s ,  it should 
be r epa i r ed .  No foods tuf f  should be c a r r i e d  wi th  p e s t i c i d e s  i n  
any way. A t  t h e  t ime of tak ing  d e l i v e r y  of l i q u i d ,  g ranu la r  
and powder p e s t i c i d e s  from t h e  a u t h o r i t y  they  should be proper ly  
measured and should be s tored  i n  a s e l ec t ed  s t o r e  i n  proper manner. 

The purchaser  should t a k e  a n  acknowledgement r e c e i p t  from t h e  s e l l e r .  

How t o  open t h e  cork  of t h e  drum o r  p l a s t i c  con ta ine r :  

The f a c e  should be kept a s a f e  d i s t a n c e  away so  that poisonous 
gas  cannot e n t e r  t h e  body through t h e  nose o r  mouth. The l i d  should 
be c a r e f u l l y  taken out .  

I f  t h e  con ta ine r  is  a drum wi th  a screw cap,  t h e  l i d  should be 
c a r e f u l l y  unscrewed wi th  t o o l s .  

Caution a t  t h e  t ime of applying p e s t i c i d e s :  

A l l  p e s t i c i d e s  a r e  poisonous, so t h e  fol lowing measures should 
be taken a t  t h e  t ime of spraying:  

Before spraying i n  t h e  f i e l d :  

1. ~ o n ' t  u s e  more than  recommended doses.  It is  not  on ly  a 
l o s s ,  bu t  it may be harmful t o  t h e  p l an t s .  

2. Do not  mix two o r  t h r e e  brands of p e s t i c i d e s  without any 
proper d i r e c t i o n s .  



3. The mouth should no t  be used t o  c l e a r  t h e  nozzle of a spray  
machine. It should be c l ea red  wi th  running water o r  w i th  
t h e  a i d  of a small  s t i c k  o r  needle .  

4 .  It i s  prohib i ted  t o  spray  i n  an  unclothed cond i t i on .  A l l  
t h e  body should be covered when spray ing  p e s t i c i d e s .  

5. People who a r e  underage o r  who have wounds o r  s o r e s  on t h e i r  
body should no t  be allowed t o  spray p e s t i c i d e s .  

6. The person who sprays  should be of sound hea l th .  

7 .  The proper  doses  of p e s t i c i d e s  f o r  a p a r t i c u l a r  c rop  of a 
p a r t i c u l a r  a r e a  should he  known before  us ing  p e s t i c i d e s .  

Caution a t  t h e  t i m e  of spraying:  

1. Care should be  taken a t  t h e  t i m e  of spray ing  so t h a t  t h e  
spray  does no t  come i n  con tac t  w i th  any p a r t  of t h e  body. 
Take c a r e  no t  t o  b rea the  o r  swallow t h e  spray  f o r  t h e  spray- 
laden a i r  is poisonous. 

2. The bes t  t ime f o r  spraying is  morning o r  evening. 

3. A t  l e a s t  two persons should do t h e  spraying.  

4. Spraying should be d i r e c t e d  wi th  t h e  wind so t h a t  it does  
no t  come i n  con tac t  w i th  t h e  body. 

5. A mask on t h e  mouth, g l a s s e s  on t h e  eyes,  g loves  on t h e  
hands, and loose  c l o t h  o r  a n  apron on t h e  body should be 
used a t  t h e  t i m e  of spraying.  

6. Eat ing,  d r ink ing  o r  smoking i s  s t r i c t l y  p roh ib i t ed  a t  t h e  
t i m e  of spraying.  I f  i t  i s  r equ i r ed ,  then  t h e  whole body 
should be washed by soap and water .  

7 .  Applying p e s t i c i d e s  i n  t h e  r i v e r ,  c r eek  and channel  con ta in ing  
water t o  be used f o r  d r ink ing  purposes i s  s t r i c t l y  p roh ib i t ed .  

Af t e r  spraying:  

1. Spray machine should be  washed c l ean ,  and then t h e  water  should 
be  c a r e f u l l y  d i scarded  so a s  no t  t o  contaminate  food o r  water.  

2 .  Clothing should be washed wi th  soap a f t e r  spraying.  



3. The f i e l d  should be l e v e l l e d  which has been t r e a t e d .  
C a t t l e  and poul t ry  b i r d s  should be kept away from t h e  
f i e l d .  The crops of t h i s  f i e l d  should not  be consumed 
before  t h e  expi ry  period.  Treated seed should a l s o  be 
l e v e l l e d .  Treated seed should not  be consumed o r  fed t o  
b i r d s  o r  animals.  The poisonous na tu re  of t r e a t e d  seed 
w i l l  not  be destroyed by washing i t  i n  water ,  even i f  t h e  
water i s  boi led .  It i s  s t r i c t l y  prohib i ted  t o  keep food- 
s t u f f s  i n  a pot which has been used f o r  s t o r i n g  t r e a t e d  
seed. 

4 .  Any pa r t  of t h e  body t h a t  comes i n  con tac t  wi th  p e s t i c i d e s  
should be washed wi th  soap and water.  

5 .  The spraying machine should be washed c l e a n  a f t e r  every 
spraying. I f  t h e r e  i s  any su rp lus  p e s t i c i d e  a f t e r  spraying,  
i t  should be c a r e f u l l y  s tored  and used a s  e a r l y  a s  poss ib l e  
i n  t h e  i n £  es ted  f i e l d .  

6. Those who a r e  employed f o r  spraying purposes should have 
t h e i r  blood t e s t e d  a t  r egu la r  i n t e r v a l s .  

Preventive measures t o  be taken i f  any symptom of poisoning i s  

observed a t  t h e  time of p e s t i c i d e  app l i ca t ion :  

1. Chlor ina l  pes t i c ides :  

Four tablespoons of salt with one g l a s s  of water should be 
given t o  t h e  in£  ected person t o  s t imu la t e  vomiting, and t h e  
s a l t e d  water should be taken u n t i l  vomiting s tops .  Then 
e igh t  tablespoons of "Aspan Sa l t "  o r  Milk of Magnesia should 
be given t o  t h e  person concerned, and then milk and water 
should be provided. The ou te r  p a r t  of t h e  body should be 
washed with soap and water.  Then c a l l  a doctor  i f  necessary.  

Phosphorous types of pes t i c ides :  

C a l l  a doctor  immediately. The p a t i e n t  should be induced t o  
vomit by i n s e r t i n g  f i n g e r s  i n  t h e  t h r o a t  o r  by using t h e  
earlier indica ted  warm s a l t e d  water. The sal t  water should 
be continued u n t i l  t h e  vomiting tendency s tops .  The p a t i e n t  
should be given s u f f i c i e n t  milk and water a s  e a r l i e r  indica ted .  
Atropine i n j e c t i o n  and a t r o p i n e  t a b l e t s  should be used wi th  
t h e  advice of t h e  doctor .  The body should be washed c l ean  
wi th  soap and water.  

3. Mercury types of pes t i c ides :  

F i r s t ,  milk o r  t h e  white  of an  egg should be given t o  t h e  
infec ted  person. Then 4 tablespoons of s a l t  i n  warm water 
should be given t o  induce vomiting and should be continued 
as long a s  necessary. Then again  milk and egg white  should 



be given t o  t h e  p a t i e n t .  The body should be washed wi th  
soap and water.  

S tor ing  of p e s t i c i d e s  and i n s e c t i c i d e s :  

1. The s t o r e  must be cool  and s u f f i c i e n t l y  v e n t i l a t e d .  

2. The wa l l ,  doors and windows of t h e  s t o r e  must be s t rong.  

3. The f l o o r  must be cemented. 

4. The s t o r e  should be kept under lock  and key. 

5. Children,  domestic animals and b i r d s  should not  be allowed t o  
e n t e r  i n s i d e  o r  t o  go near  t h e  s t o r e .  

6. D i f f e ren t  brands of p e s t i c i d e s  should be kept i n  a  proper 
way i n  a  c e r t a i n  place of t h e  s t o r e  so t h a t  one type of 
p e s t i c i d e  cannot be mixed wi th  another .  

7 .  Every drum o r  p l a s t i c  conta iner  should be properly l abe led ,  
and i f  t h e  l a b e l  i s  t o r n  or  i l l e g i b l e ,  i t  should be replaced.  

8. A s  much a s  is  poss ib l e ,  t h e  drums o r  p l a s t i c  con ta ine r s  
should not  be stacked on each o the r .  

9. I f  any leakage i s  observed i n  any drum o r  p l a s t i c  con ta ine r ,  
i t  must be sealed up, and t h e  p e s t i c i d e s  of t h i s  con ta ine r  
should be used f i r s t .  

10. Nobody should be allowed t o  s l eep ,  e a t  o r  smoke i n s i d e  t h e  s t o r e .  

11. The p e s t i c i d e s  should be labeled ind ica t ing  t h e  expi ry  d a t e  
and then used o r  d i s t r i b u t e d  before t h e  expiry da te .  

12. Danger s i g n a l s  should be placed before  each of t h e  s t o r e s .  

13. The drums o r  p l a s t i c  con ta ine r s  should be properly stacked 
i n  a  c e r t a i n  p lace  a f t e r  using t h e  pes t i c ides .  These con- 
t a i n e r s  should not be used i n  any way f o r  s t o r i n g  foodstuff  
o r  o i l .  

Cautions i n  moving p e s t i c i d e s  i n  t h e  s t o r e s :  

1. The s tored  p e s t i c i d e s  should be c a r e f u l l y  moved a s  a l l  
p e s t i c i d e s  a r e  poisonous. 

2.  Gloves, masks and g l a s s e s  should be worn when moving drums 
o r  con ta ine r s  containing p e s t i c i d e s  and when pouring t h e  
pes t i c ides .  



4. A measuring cyl inder  should be used f o r  d i s t r i b u t i n g  t h e  
p e s t i c i d e s  from t h e  l a r g e  conta iner .  

5 .  Glass o r  p l a s t i c  measuring po t s  should be used f o r  measuring 
t h e  l i q u i d  p e s t i c i d e s ,  and a  balance should be used when 
measuring t h e  granular  and powder p e s t i c i d e s  . 

6. Smoking o r  moving f i r e  p a r t i c l e s  i n s i d e  t h e  godown is  
s t r i c t l y  prohib i ted  a s  i t  may cause f i r e .  

7 .  A f i r e  ex t inguisher ,  a  bucket of water,  and sand should be 
kept reserved i n  c a s e  of a  sudden outbreak of f i r e .  

8. The f a c e ,  hands and l e g s  should be c l ean ly  washed a f t e r  
moving p e s t i c i d e s .  Taking food o r  smoking is  s t r i c t l y  
prohib i ted  un le s s  t h e  hands and f a c e  have been washed. 


