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I INTRODUCTION 

With t h e  advent  of abundant r a i n s  i n  t h e  1985 cropping season,  t h e  
eco log ica l  condi t ions  were conducive t o  a rapid inc rease  i n  grasshopper 
popula t ions  i n  many a r e a s  of t h e  Sahel. With heavy egg-laying towards t h e  end 
of t h e  season,  t h e r e  was a s u b s t a n t i a l  r e s i d u a l  population of grasshoppers,  
p r i n c i p a l l y  Oedaleus senega lens i s  

Forecas ts  were made as early as October of 1985 by t h e  Locust Commission 
of FA0 and o the r s  t h a t  a s e r i o u s  outbreak could occur i n  1986 wi th  favorable  
e c o l o g i c a l  condi t ions  I n  Apr i l  of t h i s  year  t h e  Direc tor  General of FAO, 
Edouard Saouma, asked Pres ident  Abdou Diouf, Pres ident  of  CILSS, t o  spread t h e  . 
message reques t ing  a s s i s t a n c e  f o r  a v a s t  i n t e r n a t i o n a l  e f f o r t  t o  c o n t r o l  
grasshoppers  and l o c u s t s  

Due t o  a complacent wai t  and see '  a t t i t u d e  by t h e  Crop Pro tec t ion  
Se rv i ce  and t h e  donor community, t h e  mobi l iza t ion  of  monitoring a c t i v i t y  and 
l o g i s t i c a l  requirements were delayed This made necessary a monumental e f f o r t  
a t  t h e  end of t h e  cropping season t o  save  t h e  ha rves t  from s e r i o u s  devas ta t ion  

Once t h e  g r a v i t y  of t h e  s i t u a t i o n  became evident ,  t h e  i n t e r n a t i o n a l  
community responded generously and t h e  1986 c o n t r o l  campaign came t o  a n  end 
I n  o r d e r  t o  p r o f i t  from l e s sons  learned  dur ing  t h e  campaign, t h e  donors and 
FA0 ~ 0 f n t l y  formec! a team t o  eva lua te  t h e  campaign i n  Senegal,  The Gambia and 
Mauri tania  A second team i s  r epo r t ing  on Mali and Burkina Faso and a t h i r d  
on Chad and Niger  

- This r e p o r t  rev ieds  t h e  s w c e s s e s  and f a i l u r e s  of t h e  campaign i n  Senegal 

and provides recommendations f o r  t h e  1987 cropping season and t h e  years  t o  
f 011017 
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DONOR SUPPORT 
SUMMARY FOR SENEGAL 

I N  U.S DOLLARS 

FA0 - 3 Experts ,  sp raye r s  and r ad ios  

Canada 4 Small p lanes ,  f u e l ,  1 expe r t ,  suppor t  
f o r  l a r g e  a i r c r a f t  

ADB - Cash suppor t  

U S  - 4 Large a i r c r a f t  DC-7, expe r t s ,  ground 
suppor t ,  r a d i o s ,  t r a i n i n g ,  p e s t i c i d e s  

G O S  P e s t i c i d e s  

EEC - P e s t i c i d e s  

FRG - P e s t i c i d e s  ( f  en i t ro th ion ,  p r o p o w r )  , 
suppor t  f o r  l a r g e  a i r c r a f t  

UNDP - P e s t i c i d e  ( f e n i t r o t h i o n )  

Japan P e s t i c i d e s  

France P e s t i c i d e  and support  c o s t s  

Denmark OCLULAV opera t ions  

I t a l l  Pes t l c i d e s  and support  c o s t s  

U K P e s t l c l d e ,  f u e l  and dus t  bags 

Sw eden O C L U V  ( suppor t )  
TOTAL 



I11 THE CAMPAIGN 

Survey and Reporting 

G e n e r a l i s t  type a g r i c u l t u r a l  extension agents  a long  w i t h  a small  number 
of SCPS agents  a r e  respons ib le  f o r  p e s t  survey and r epor t ing  i n  Senegal.  
A g r i c u l t u r a l  extension agen t s  a r e  l oca t ed  i n  each of  t he  30 admin i s t r a t i ve  
departments Their  e f f o r t s  were complemented i n  1986 by 3 SCPS agents  
permanently based i n  t h e  i n t e r i o r  of t h e  country 

There appears  t o  have been l i t t l e  e f f o r t  t o  t r a i n  t h e  personnel involved 
i n  monitor ing pes t  populat ions i n  t h e  use  of s tandard ized ,  sys temat ic  survey 
methods Transmission of information r e l i e d  on the  l o c a l  telephone system, 
but  t h e r e  was no organized schedule f o r  r epo r t ing  

I n  r e a l i t y ,  much of t h e  pes t  r epo r t ing  occurred v i a  a n  informal network 
from farmers  t o  admin i s t r a to r s  and even t o  high l e v e l  p o l i t i c i a n s  (governors,  
m i n i s t e r s ,  and t h e  p re s iden t )  This type  of in format ion  t r a n s f e r  adds 
confusion,  and a t  t imes a sense  of panic,  t o  a g r i c u l t u r a l  p e s t  condi t ions 

At t h e  end of t h e  1985 cropping season a survey of  r e s i d u a l  grasshopper 
popula t ions ,  a long w i t h  es t imates  of egg d e n s i t i e s ,  was conducted by G Popov 
under t h e  auspices  of t h e  FA0 This survey ind ica t ed  t h e  p o t e n t i a l  f o r  
s e r i o u s  grasshopper populat ions i n  1986 I n  June, FA0 sponsored a t r a i n i n g  
program of SCPS personnel.  A t  t h i s  t i n e  a  plan t o  t r a i n  farmers i n  s imple 
c rop  p ro t ec t ion  c o n t r o l  techniques was e labora ted  Unfortunately,  
implementation of t h e  plan did no t  t ake  p l ace  u n t i l  a f t e r  t h e  f l r s t  r a i n s  i n  
1986 

Much of t he  survey work conducted d u r ~ r g  the  1986 cropplng seasor was 
accomplished by j o i n t  missions of SCPS, donors,  and t h e  FA0 These include 

- FAO/SCPS Several  survey t r i p s  conducted by an  FA0 entomologist  
ass lgned  t o  work b i t h  t he  SCPS were c a r r i e d  out  during t h e  course of 
t h e  growlng season ( Ju ly  t o  October) 

- USAID/SCPs Two USAID short-term entomologists  accompanied by SCPS 
personnel  made s e v e r a l  t r i p s  i n  t h e  i n t e r i o r  from August t o  October 

- France /oCL~L~v  Conducted survey i n  September us ing  a he l i cop te r  

- France/SCPS Conducted h e l l c o p t e r  surveys i n  October 

L a t e r  5 teams were orga3ized t o  conduct survey t r i p s  These inc lude  
- SCPS/OCLALAV 
- SCPS/FAO 
- SCPS/OCLALAV 
- SCPS/USAID 
- France/OCLALAV 



Appraisal  of t h e  Survey System 

A l l  crop p ro t ec t ion  opera t ions  must be based on sound f i e l d  data  reported 
on a r e g u l a r  b a s i s .  Only t h i s  w i l l  permit judicious dec i s ions  on i f ,  when, 
and where t o  apply pes t i c ides .  This appears  t o  have been t o t a l l y  l ack ing  i n  
Senegal  

In s p i t e  of e a r l y  warnings of p o t e n t i a l  grasshopper problems i n  1986, 
t h e r e  was l i t t l e  a c t i o n  on t h e  p a r t  o f  t h e  SCPS t o  organize  a sys temat ic ,  
s t anda rd ized ,  survey e f f o r t  i n  1986 The SCPS appears  t o  have a l a r g e  
resource  base of equipment and personnel.  These were n o t  mobilized u n t i l  
a f t e r  t h e  grasshopper  problem became apparent  Actions were cu ra t ive  r a t h e r  
than  prevent ive  i n  n a t u r e  

Dif fe rences  i n  i n t e r p r e t a t i o n  of t h e  g rav i ty  of t h e  grasshopper s i t u a t i o n  
were r e g i s t e r e d  dur ing  t h e  season This  was due, i n  a l a r g e  p a r t ,  t o  
d i f f e r e n t  methodologies used i n  monitoring grasshopper populat ions Also, 
entomologists  involved i n  survey e f f o r t s  came t o  t h e  f i e l d  w i t h  a wide range 
of  exper ience  w i t h  sahe l i an  grasshopper problems Because of t h e  l a c k  of a 
bel l -organized concerted e f f o r t  i n  survey,  i t  is  er t remely d i f f i c u l t  t o  de f ine  
a t  any g iven  po in t  during t h e  campaign, t h e  grasshopper s i t u a t i o n  i n  Senegal 

Ground Control  Operations 

The SCPS d i s t r i b u t e d  i n s e c t i c i d e  d u s t  i n  May t o  t h e  i n t e r i o r  leg ions  of 
t h e  country Also, a n  e f f o r t  was made t o  xepair  equipment and vehic les  ~ u s t  
p r i o r  t o  t h e  growing season 

A group of non-governmental organiza t ions  was ins t rumenta l  i n  t h e  
implementation of farmer t r a i n i n g  programs concerning grasshopper survey arid 
t h e  u s e  of pesticides This t r a i n i n g ,  however, dld not  take  p lace  u n t i l  t he  
l a s t  t h r e e  heeks i n  August The NGOs a l s o  a s s i s t e d  i n  t h e  purchase and 
d i s t r i b u t i o n  of insecticides and dust ing sacks  t o  farmers 

It i s  d i f f i c u l t  t o  provide s p e c i f i c  d e t a i l s  on t h e  ground t rea tments  
e f f e c t e d  i n  Senegal as t h e s e  were not  available from t h e  Ministry of Rural 
Development However, they  es t imate  t h a t  approximately 300,000 ha were 
t r e a t e d  us ing  ground app l i ca t ion  equipment It has n o t  been poss ib l e  t o  
ascertain what p a r t  of t h i s  a r e a  was t r e a t e d  by farmers and what p a r t  by crop 
p r o t e c t i o n  teams 

A e r i a l  Control  Operations 

The i n t e r n a t i o n a l  community of donors responded r ap id ly  i n  August t o  t b e  
grasshopper  s i t u a t i o n  wi th  the  mobi l iza t ion  of an enormous a s s  i s  tance 





program For t h e  most p a r t  t h i s  was aimed a t  a e r i a l  t reatment  of l a r g e  a r e a s  
of grasshopper i n f e s t a t i o n .  A s t r a t e g y  f o r  con t ro l  operat ions was e labora ted  
by a n  i n t e r - m i n i s t e r i a l  c r i s i s  committee under t h e  d i r e c t i o n  of the  Minis t ry  
of Rura l  Development. Coordination of a c t i v i t i e s  was t h e  r e spons ib i l i t y  of 
t h e  FA0 Three weekly meetings were he ld  inc luding  t h e  In te r -Minis te r ia l  
S t e e r i n g  Committee, t h e  Inter-Donor Committee, and an Ad hoc Committee. These 
meetings were aimed a t  coord ina t ing  and a d j u s t i n g  c o n t r o l  operat ions t o  an  
evolving s i t u a t i o n .  

The donors involved,  d a t e  of t rea tments ,  and a r e a s  t r e a t e d  a r e  presented 
below 

Zone - A i r c r a f t  Type Donor Dates Area Treated 
Northern Peanut Basin 4  DC-7 USAID 5-10/9 231,000 ha 

Bakel/Ma tam 
Casamance 

* Note below. 

Conclusions 

4 Ayers Commando Canada 2019-7110 146;000 ha 
3 DC-7 USAID 12-18/10 314,300 ha 
2  Cessna(l85,188) OCLALAV 20/9-10/10 27,800 ha 
4 DC-7 USAID 11-1419 145,000 ha 
4 Ayers Commando Canada 10-19110 158,700 ha 

TOTAL 1 022 800 ha 

I n  s p i t e  of e a r l y  warnings o f  t h e  p o t e n t i a l  f o r  s e r ious  grasshopper 
problems i n  1986, mob l l i za t  ion and organiza t  i o ~  of ground control e f f o r t s  d i d  
n o t  t a k e  p l ace  i n  a t imely  manner Act ious were taken i n  response t o  a  
s e r i o u s  s i t u a t i o n  r a t n e r  than  i n  a n t i c i p a t i o n  of it Training of farmers ,  
distribution of p e s t i c i d e s  and equipment, and In t e rven t ion  was too  l a t e  and 
was n o t  sufficient t o  c o n t r o l  e a r l y  l oca l i zed  grasshopper populations The 
eva lua t ion  team s t r c n g l p  be l l eves  t h a t ,  i f  e a r l y  p o ~ u l a t i o s s  a r e  detected and 
t r e a t e d  by farmers w l th  a s s i s t a n c e  from t h e  CPS, t h e  s i t u a t i o z  can be 
contained e a r l y  i n  t h e  season  This is  where t h e  emphasis on f u t u r e  c o n t r o l  
ope ra t ions  must be placed 

* November 29, 1986 There were a d d i t i o n a l  a e r i a l  p e s t i c i d e  app l i ca t ions  
i n  November i n  t h e  Senegal River Basin Region (November 19-24) and 
Casamance Region of Senegal (November 2-8) We were informed by t h e  SCPS 
and FA0 t h a t  approximately 65,000 a d d i t i o n a l  hec t a re s  were t r ea t ed  i n  t h e  
Senegal River Basin f o r  c o n t r o l  of t h e  grasshopper,  Aiolopus s imula tor  
Approximately 72,000 hec t a re s  have been t r e a t e d  i n  t he  Casamance f o r  
c o n t r o l  of unspec i f i ed  spec ies  Appl ica t ions  were made by an OCLALAV 
a i r p l a n e  and f inanced by FA0 



Once the  i n t e r n a t i o n a l  donor community made t h e  dec i s ion  t o  respond t o  
t h e  s e r i o u s  grasshopper  problem, t h e  response was rap id  and generous. The 
majori ty  of donor e f f o r t s  were c o r r e c t l y  aimed a t  a e r i a l  spraying s i n c e  by 
t h a t  time ground ope ra t ions  were r i g h t l y  deemed i n s u f f i c i e n t  

Considering t h e  urgency and l a c k  of  s u f f i c i e n t  time f o r  proper  
coord ina t ion ,  t h e  a e r i a l  spraying operat ions were very e f f e c t i v e .  Because of 
t he  l a c k  of time f o r  adequate  f i e l d  survey ,  extremely l a r g e  block a r e a s  were 
sprayed Even t h e  sma l l e r  a g r i c u l t u r a l  a i r c r a f t ,  which have the  c a p a b i l i t y  of 
' s p o t  t r e a t i n g ,  were used t o  b lanket  cover l a r g e  a r e a s  wi th  p e s t i c i d e s  
There was not  s u f f i c i e n t  t ime t o  t a r g e t  t reatments  a t  well-defined a r e a s  of 
high grasshopper dens i ty .  A t  t imes, t rea tments  were poss ib ly  made too l a t e  i n  , 
t h e  season t o  e i t h e r  p ro t ec t  t h e  1986 c rop  o r  reduce t h e  grasshopper 
populat ion f o r  1987 P o l i t i c s ,  a t  t imes, appeared t o  have become involved i n  
what should have been pure ly  t echn ica l  dec i s ions  

The eva lua t ion  team f e e l s  that i n  the  f u t u r e  i t  is  e s s e n t i a l  t o  a i m  
c o n t r o l  ope ra t ions  a t  ground in t e rven t ion  means thereby  minimizing t h e  
n e c e s s i t y  f o r  l a r g e  s c a l e  c r i s i s  type  a e r i a l  operat ions w i t h  t h e  consequent 
? ~ ~ 1 3 f ~ r a t i o n  nf n ~ c t i r f d e s  

Recommendations 

1 Next yea r ' s  grasshopper  campaign should be planned i n  d e t a i l  a s  soon as 
p o s s i b l e  A ca l enda r  of a c t i v l t i e s  from now u o t i l  n e r t  growing season  
must be e l abo ra t ed  The s t r a t e g y  ( see  a l s o  General Recommendations) 
should inc lude  

- invenrory of  p e s t i c i d e s  and equipmenr 
- determina t ion  of needs f o r  next  season 
- t r a i n i n g  of  CPS personnel i n  s tandard ized  survey methods 
- t r a i n i n g  of farmers i n  d e t e c t i o ~  arid u s e  of  pesticides f o r  g~assFloppez 

c o n t r o l  Ass i s t ance  i n  farmer t r a l n i n g  by t h e  group of N G O ' s  should 
be s t i m u l a t e d  

- order ing  application equipment and p e s t i c i d e s  
- r e p a l r  and maintenance of veh lc l e s  and equipment 
- d i s t r i b u t i o n  of p e s t i c i d e  t o  s t r a t e g i c  l o c a t i o n s  i n  t h e  i n t e r i o r  

2 The Crop P ro tec t ion  Service must organize  a  survey/ in te rvent ion  network 
permanently based i n  t h e  i n t e r i o r  of the country 



3 In t e rven t ion  th re sho lds  f o r  grasshoppers (and eventua l ly  o the r  p e s t s )  
must b e  developed The thresholds must be a s  simple a s  poss ib le ,  and y e t  
dynamic t o  allow f o r  d i f f e r e n t  per iods of p l a n t  s u s c e p t i b i l i t y  Even i f  
t h e  grasshopper  t h re sho ld  f o r  next  year  is  only  a  rough e s t ima te  and n o t  
based on a d e t a i l e d  s c i e n t i f i c  study, it must be s e t  i n  order  t o  g ive  CPS 
agen t s  a  r a t i o n a l e  f o r  i n t e rven t ion  dec i s ions  The thresholds  should, of 
cou r se ,  be  r e f i n e d  i n  f u t u r e  years.  

4 Coordinat ion of CPS a c t i v i t i e s ,  including survey and in t e rven t ion ,  should 
not be over ly  complicated The Director  of the Serv ice  i n  consu l t a t i on  
w i t h  t e c h n i c a l  expe r t s  must be w i l l i n g  t o  make rap id  dec is ions  i n  
response  t o  sound f i e l d  data  -. 



IV. INSECTICIDES USED, EFFICACY AND SIDE EFFECTS 

Ground Operat ions 

D e t a i l s  on i n s e c t i c i d e s  used i n  t h e  Senegalese ground t reatments  a r e  
e i t h e r  n o t  a v a i l a b l e  or  u n r e l i a b l e  Farmers appl ied  propoxur dus t  wi th  "sacs  
poudreurs' . A t  l e a s t  5-7 CPS teams have t r e a t e d  l a r g e  a r e a s  wi th  p ropowr  
dus t  1%, f e n i t r o t h i o n  dus t  3%, del tamethrin,  Sumicombi, and probably o t h e r  
i n s e c t i c i d e s  The t r e a t e d  s u r f a c e  has been estimated t o  be more than 300,000 
h e c t a r e s  Dosage r a t e s  and q u a n t i t i e s  of i n s e c t i c i d e s  used have not  been 
repor ted  Before t h e  campaign, 1290 tons of d u s t ,  1825 kg p ropowr  75 WP, and 
67,500 l i t e r s  of EC and ULV i n s e c t i c i d e s  had been preposi t ioned i n  t h e  - 
d i f f e r e n t  reg ions  f o r  ground t reatments  Evaluations of t h e  e f f i cacy  and of 
s i d e  e f f e c t s  on man, crops,  o r  non-target organisms have n o t  been made 

A e r i a l  Operat ions 

The American DC7's t r e a t e d  t h e  l a r g e s t  su r f ace  (690,300 ha ) of t h e  about  
1,000,000 ha sprayed i n  a e r i a l  operat ions i n  Senegal They sprayed 386,500 
l i t e r s  of malathion 967 ULV a t  a dosage r a t e  of 0 58 l / h a  Tbe 4 Ca?ac?ia? 
p lanes  and 2 OCLALAV planes sprayed 375,000 ha mainly wi th  f e n i t r o t h i o n  ULV of 
d i f f e r e n t  concen t r a t ions ,  and 33000 l i t e r s  of diazinon 95% ULV Dosage r a t e s  
of f e n i t r o t h i o n  and d iaz inon  were about 240 g of a c t i v e  ing red ien t  per  ha 

These dosage r a t e s  of malathion, diazinon and f e n i t r o t h i o n  a r e  low 
compared t o  t h e  dosage r a t e s  used i n  temperate coun t r i e s  Of d i f f e r e n t  
i n s e c t i c i d e  cand ida t e s ,  malathion was se l ec t ed  - among o the r  reasons - f o r  ~ t s  
e f f i c a c y ,  low mammalian toxicity, and low p r i c e  

Evaluat ion of t h e  e f f i c a c y  and e n ~ ~ r o n ~ e n t a l  e f f e c t s  of t h e  a e r i a l  
t rea tments  I n  October 1986 were made by t h e  Amerlcail entomologists C R 
Edwards and E V Huddleston They found t h e  malathion ULV a t  0 58 l l h a  h ighly  
e f f i c a c i o u s  (more t h a n  98%) aga ins t  Oedaleus senegalens is  i n  North Cent ra l  
Senegal However, FA0 entomologist  A Ouattara repor ted  a considerable  
r e l n f e s t a t i o n  of t h e  t r e a t e d  a r e a s  by young grasshoppers ha tch ing  from eggs i n  
t h e  sprayed a r e a  Eff icacy  of grasshopper con t ro l  by 0 25 l l h a  of diazinon 
9.57' and f e n i t r o t h l o n  96% i n  t h e  South of Senegal ranged on an  average between 
73% and 91% 

I n  a s lmple,  smal l  s c a l e  experiment t h e  entomologists  did not  f i n d  
i n d i c a t i c n s  t h a t  b i r d s  o r  mammals had been a f f e c t e d  by malathion app l i ca t ions  
i n  North C e n t r a l  Senegal ,  nor  by app l i ca t ions  of diazinon o r  f e n i t r o t h i o n  i n  
South Senegal  O f  the  non-target i n s e c t s  they found t h a t  p a r a s i t i c  
Hymenoptera, ground b e e t l e s ,  Odonata (dragon f l i e s )  and e s p e c i a l l y  honey bees 
were s e v e r e l y  a f f e c t e d  by diazinon and f e n i t r o t h i o n  i n  t h e  South Also c rabs  
were r epo r t ed  t o  be k i l l e d  i n  l a r g e  numbers by f e n i t r o t h i o n  



A SCPS/USAID team repor ted  malathion not  only t o  be h ighly  e f f e c t i v e  
a g a i n s t  grasshoppers  (95-100%) but a l s o  a g a i n s t  harmful non-target i n sec t s  a s  
aphids  and Coleoptera.  Farmer r eac t ions  about c o n t r o l  e f f i c a c y  of t h e  
malathion sp rays  a g a i n s t  house f l i e s ,  mosquitoes, and black and woolly aphid 
were e n t h u s i a s t i c .  Symptoms of i n t o x i c a t i o n  of man o r  c a t t l e  were not  
observed 

Storage  of I n s e c t i c i d e s  

Large q u a n t i t i e s  of i n s e c t i c i d e s  have been imported, s t o r e d ,  t ranspor ted  
and app l i ed  dur ing  t h e  campaign Malathion i s  repor ted  t o  have been properly 
handled and s t o r e d  L i t t l e  information i s  a v a i l a b l e  about  whether t h e  o the r  . 
i n s e c t i c i d e s  elsewhere were handled and s t o r e d  proper ly  The evalua t ion  team 
v i s i t e d  t h e  s t o r a g e  f a c i l i t y  a t  t h e  headquarters  of t h e  SCPS i n  Dakar and 
found l a r g e  numbers of bags wi th  propowr  d u s t  as w e l l  a s  l i q u i d  i n s e c t i c i d e  
con ta ine r s  s t o r e d  on the  ground i n  open a i r  i n  f u l l  exposure t o  the weather 
There were n o  p a l l e t s  o r  fork  l i f t s .  Workers are l i k e l y  t o  be s e r i o u s l y  
exposed S u i t a b l e  covered s to rage  p lace  however, was a v a i l a b l e  nearby 
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V* CROP LOSS AND COSTIBENEFIT ANALYSIS 

Very l i t t l e  d a t a  on crop l o s s  due t o  grasshoppefs a r e  ava i lab le .  
Est imates  of  crop l o s s  i n c i d e n t a l l y  made during g r a s s  opper surveys i n  
Casamance i n  October were around 5-10% on r i c e  and 5% I n  m i l l e t  Damage by 
grasshoppers  was o f t e n  mixed wi th  se r ious  damage byfcan ridae: which made \ L t h e  eva lua t ion  even l e s s  r e l i a b l e  Edwards and Huddles on est imated crop l o s s  
i n  t h i s  same region a t  about  5% i n  r i c e ,  no  apprec i ab le  l o s s e s  i n  m i l l e t  and 
sorghum, and a  damage of 20% i n  corn due t o  grasshoppers and b i rds  together  

As l i t t l e  d a t a  on b e n e f i t  t o  crops a s  a consequence of the spray 
ope ra t ions  a r e  a v a i l a b l e ,  a very rough c a l c u l a t i o n  is  made of t h e  cos t  of t he  -. 
a e r i a l  spraying  opera t ions  per  s u r f a c e  a r e a  of c u l t i v a t e d  land  bene f i t t i ng  
from grasshopper  c o n t r o l  

The s u r f a c e  a r e a  of Senegal i s  19,600,000 ha  Surface  of cu l t i va t ed  land 
i s  about  2,300,000 ha (1985) This means t h a t  about  1 2 %  of  Senegal i s  
c u l t i v a t e d  Surface  of a e r i a l l y  sprayed a r e a  is 1,000,000 ha Treated 
cll'l t i v a t e d  a r e a  i s  a t  least 17-f 1,000,000 ha 120,000 ha and a t  most (100% 
of) 1,000,000 hz Toti;; donor ccjntributions (roughly c o s t  of a e r i a l  spray 
ope ra t ions )  $8,838,000 Cost of  a e r i a l  sp ray  ope ra t ions  per  hectare  of 
c u l t i v a t e d  l a n d  b e n e f i t t i n g  from grasshopper c o n t r o l  ranges from $9 up t o  
$74 (The h i g h  f i g u r e  is  a  r e s u l t  of b lanket  spraying)  

Discussion and Recommendations 

As far a s  da t a  on i n s e c t i c i d e s  used i n  S e ~ e g a l  a r e  a v a t l a b l e ,  s e l e c t i o n  
of t h e  insecticides and t h e  dosage r a t e s  were adequate  Espec ia l ly  the  widest  
used i n s e c t i c i d e ,  malathion, had been adecuate ly  s e l e c t e d  Evaluation of 
e f f i c a c y  and s ide -e f f ec t s  were s c a r c e  and i n s u f f i c i e n t  i n  r e l a t i o n  t o  the very 
l a r g e  a r e a  t r e a t e d  A good e f f o r t  was made t o  eva lua t e  t he  e f f e c t s  of the 
malathion t rea tments  l n s i g h t  i n t o  optimal t iming of t h e  treatments was 
poss ib ly  l ack ing  Technical  a s s i s t a n c e  f o r  de f in ing  in t e rven t ion  thresholds 
t h e r e f o r e  i s  recommended 

Acute s i d e  e f f e c t s  on people,  c a t t l e  and o t h e r  non-target organisms 
except i n s e c t s  appears  t o  have been e i t h e r  absent  o r  accep tab le  However, 
available d a t a  on s i d e  e f f e c t s  on honey bee, aphids ,  f l i e s ,  and mosquitoes 
i n d i c a t e d  t h a t  t h e s e  l a r g e  s c a l e  t reatments  have a  tremendous a c u t e  impact on 
t h e  environment, wh i l e  long  term e f f e c t s  a r e  completely unknown yet  Any 
l a r g e  s c a l e  t rea tment  a g a i n s t  grasshoppers i n  f u t u r e  years  should be monitored 
f o r  s i d e  e f f e c t s  on man, c a t t l e ,  and o the r  non-target organisms u n t i l  it is  
c l e a r  t h a t  s h o r t  and long term s i d e  e f f e c t s  a r e  accep tab le  Absence of 
l n t o x i c a t i o n  of man and c a t t l e  i s  probably duc t o  e f f e c t i v e  educa t ior  of t he  
popula t ion  and SCPS teams, and t o  t h e  low mammalian t o x i c i t y  of t h e  
i n s e c t i c i d e s  used Storage and handling of i n s e c t i c i d e s  was not always 
proper ly  done This a spec t  needs more c o n s i s t e n t  a t t e n t i o n  



A s  f a r  a s  i s  known, crop losses  appear t o  have been general ly low Cost 
of  crop protec t ion  aga ins t  grasshoppers seems t o  have been r e l a t i v e l y  high per 
a r e a  of benef i t t ing  crop This again ind ica tes  t h a t  l a r g e  s c a l e  operations 
a r e  no t  t h e  most appropr ia te  as long a s  small  s c a l e  operations a r e  s t i l l  
f e a s i b l e  Small scale operat ions,  however, need r e l i a b l e  survey data on 
grasshopper i n f e s t a t i o n s  As these  were no t  s u f f i c i e n t l y  ava i l ab le  i n  the  
1986 season, l a r g e  s c a l e  operat ions were a  l o g i c a l  option. 

There appears t o  be an acute  need f o r  add i t iona l  pes t i c ide  s torage  
f a c i l i t i e s .  This should be a  high p r i o r i t y  item as  i t  i s  highly l i k e l y  t h a t  
l a r g e  q u a n t i t i e s  of pes t i c ides  w i l l  be a r r i v i n g  i n  the  country before the  next 
r a i n y  season As an in ter im measure, t h e  Crop Protect ion Service wi th  , 
poss ib le  donor a s s i s t ance ,  should explore the  p o s s i b i l i t y  of rent ing  
s u f f i c i e n t  s torage  space f o r  next  year ' s  campaign 



VI GENERAL RECOMMENDATIONS FOR GRASSHOPPER CONTROL STRATEGY 
FOR NATIONAL CROP PROTECTION SERVICES 

Grasshoppers a r e  an  endemic problem common t o  a l l  Sahel ian count r ies  In 
order  f o r  grasshopper popula t ions  t o  be con t ro l l ed ,  a wel l  organized s t r a t e g y  
must be developed Following is a b r i e f  o u t l i n e  of t h e  s t eps  which t h e  
eva lua t ion  team f e e l s  must be included i n  a genera l  s t r a t e g y  f o r  combatting 
grasshopper populat ions 

1. Farmer In t e rven t ion  Soon a f t e r  t h e  f i r s t  r a i n s  grasshoppers begin 
t o  ha tch  from eggs l a i d  a t  t h e  end of t h e  previous season These e a r l y  
populat ions a r e  a t h r e a t  t o  newly planted crops During t h i s  period, emphasis 
should be placed on t rea tment  of l oca l i zed  populat ions by farmers Only 

\ 

farmers a r e  a b l e  t o  d e t e c t  t h e s e  loca l i zed  populations Treatments should be 
made wi th  simple equipment such a s  dus t ing  sacks I n  o rde r  f o r  t h i s  i n i t i a l  
c o n t r o l  opera t ion  t o  work, t h e  farming community must be s e n s i t i z e d  t o  t h e  
p o t e n t i a l  t h r e a t  of grasshoppers ,  and t r a i n e d  i n  t h e  management of grasshopper 
populat ions The Crop P ro tec t ion  Service,  a long  wi th  t h e  extension se rv i ces ,  
must be respons ib le  f o r  t h e  e a r l y  d i s t r i b u t i o n  of p e s t i c i d e s  t o  farmers,  and 
t h e  t r a i n i n g  cf femers i n  tFe use cf  tho^^ chernTt2Ls 

2. Ground Treatment by CPS Teams During t h e  e n t i r e  cropping season t h e  
Crop P ro tec t ion  Serv ice  must have a s u f f i c i e n t  number of teams i n  t he  f i e l d  
f o r  grassnopper survey and eventua l  i n t e rven t ion  i f  necessary  These teams 
should be l e d  by agen t s  adequate ly  t r a i n e d  i n  p e s t  d e t e c t i o n  and management 
Survey must n e c e s s a r i l y  be conductea i n  a sys temat ic  and s tandardized manner 
w i t h  r e s u l t s  repor ted  on a  r e g u l a r  b a s i s  The team m k s t  a l s o  have s u f f i c i e n t  
autonomy and dec is ion  making r e s p o n s i b i l i t y  t o  a l low f o r  In te rvent ion  without  
wai t ing  f o r  a  dec i s ion  from headquarters  In t e rven t ion  decis ions must 
abso lu t e ly  be based on th re sho lds  e labora ted  by exper t s  p r i o r  t o  the  season 

Team opera t ions  mus: be coordinated on a  n a t j o n e l  b a s i s  by the  d l r e c t o r  
of t h e  s e r v i c e  along w i t h  h i s  t echn ica l  advisors  Decis ion on movement of 
p e s t i c i d e s ,  teams, and o t h e r  resources must be s w i f t  and based on up-to-date 
r e l i a b l e  f l e l d  da t a  

A s t r a t e g y  w i t h  a  w e l l  def ined  calendar of a c t i v i t i e s  must be elaborated 
a t  t h e  end of each season t o  ensure t h a t  prepara t ions  a r e  made f o r  t h e  
upcoming year  P e s t i c i d e s  must be ordered on time and d i s t r i b u t e d  i n  t h e  
country Vehicles and o t h e r  equipment must be r epa i r ed  and/or replaced 
Trainlng of crop p r o t e c t i o n  agents  and farmers must be scheduled and 
conducted A l l  of t hese  a c t i v i t i e s  n e c e s s i t a t e  a w e l l  organized ~canagement 
system t h a t  depends t o  a  very l a r g e  ex ten t  on t h e  competency of na t iona l  crop 
p ro t ec t ion  s e r v i c e  d i r e c t o r s  



3 Aer ia l  P e s t i c i d e  Applicat ion The use of  a i r p l a n e s  t o  r ap id ly  t r e a t  
heav i ly  i n f e s t e d  a r e a s  should not  be excluded from the  a r s e n a l  of crop 

t o o l s  This t y p e  of in t e rven t ion  should be kep t  t o  an  abso lu t e  
minimum and i n i t i a t e d  only  i n  response t o  sound f i e l d  data  This w i l l  allow 
f o r  ' spo t '  t rea tments  i n  a r e a s  of  heavy grasshopper d e n s i t i e s  . 

Prepara t ions  f o r  the poss ib le  use of a i r c r a f t  i n  grasshopper con t ro l  
opera t ions  should be made dur ing  the  period between cropping seasons Landing 
s t r i p s  should be b u i l t  o r  repaired t o  allow f o r  mul t ip le  centers  of 
ope ra t ion  Arrangements should be made i n  advance t o  al low f o r  r ap id  a r r i v a l  
of a i r c r a f t  i f  a e r i a l  t rea tment  a r e  deemed necessary The Sahel ian s t a t e s  
must a t tempt  t o  a r r i v e  a t  agreements t o  f a c i l i t a t e  t h e  movement of a i r c r a f t  ' 
and p e s t i c i d e s  from one country t o  another  

A s  was the  case  i n  1986, a e r i a l  app l i ca t ion  of p e s t i c i d e s  i n  t h e  
fo r seeab le  fu tu re ,  w i l l  depend on donor f inanc ing  Donors should remain as 
f l e x i b l e  a s  poss ib l e  t o  provide  rapid a s s i s t a n c e  i f  needed i n  t h e  context  of a 
w e l l  planned s t r a t e g y  f o r  con t ro l  of grasshoppers.  Contacts and mutual 
n r ~ ~ a r a t i o n s  should be i ~ i t i a t e d  a s  soon a s  p o s s i b l e  t o  f a c i l i t a t e  
mob i l i za t ion  of resources  i f  grasshopper populations i n  1987, once aga in ,  
reach  l e v e l s  t h a t  cannot be properly managed by ground a p p l i c a t i o n  methods 

4. Evaluat ion of t h e  e f f i cacy  and environmental impact of p e s t i c i d e  
a p p l i c a t i o n s ,  whether by ground o r  a i r ,  should be conducted u n t i l  it is c l e a r  
t h a t  e f f i c a c y  i s  o p t i o n a l  and t h a t  nega t ive  e f f e c t s  a r e  accep tab le  This is  
e s p e c i a l l y  important w i t h  l a r g e  s c a l e  a e r i a l  treatments which could have a  
widespread negat ive  environmental impact Recently developea p e s t i c i d e s ,  
e s p e c i a l l y  s y n t h e t i c  py re th ro ids ,  should be rou t ine ly  t e s t e d  f o r  poss ib l e  
i nco rpora t ion  i n t o  Sahel ian  grasshopper con t ro l  operat ions 

5 In t e rven t ion  th re sho lds  both f o r  a e r i a l  and g r o ~ n d  application must 
be s e t  t ak lng  i n t o  account  grasshopper populat ion dynamics, phenological s t a g e  
of crop deveiopment and a  t echn ica l ly  based eva lua t ion  of r i s k  f o r  crop 
damage Def in i t i ons  of such  thresholds  could be worked out w i t h  a s s i s t a n c e  by 
PKIFAS 



V I I .  CONSIDERATIONS FOR REGIONAL ORGANIZATIONS 

There a r e  two a reas  in which Sahel ian coun t r i e s  could benef i t  from a 
r eg iona l  crop p ro t ec t ion  organiza t ion  

a Survey and prevent ive  con t ro l  opera t ions  aga ins t  t h e  Desert  Locust and 
African Migratory Locust (Schistocerca g rega r i a ,  Locusta migra tor ia )  

b  Ass is tance  i n  a e r i a l  con t ro l  opera t ions  a g a i n s t  a g r i c u l t u r a l  (and 
poss ib ly  publ ic  h e a l t h )  pes t s  when i n f e s t a t i o n s  su rpas s  na t iona l  crop 
p ro t ec t ion  s e r v i c e  c a p a b i l i t i e s  -a 

The eva lua t ion  team be l i eves  i t  i s  important t o  d e a l  w i t h  these  two p e s t  
s i t u a t i o n s  on t h e  r eg iona l  l e v e l  Up t o  t h e  present ,  OCLALAV has been 
r e spons ib l e  f o r  prevent ive  opera t ions  a g a i n s t  t h e  Desert  Locust OCLALAV has 
a l s o  a s s i s t e d  Sahel ian  coun t r i e s  i n  grasshopper c o n t r o l  operat ions t o  a 
l i m i t e d  e x t e n t  (1974-75 i n  Senegal,  Mali, Mauri tania ,  and Niger) 

OCLALAV has many wel l - t ra ined  arid experienceu *gents,  but uo 1cjbgr~ ~ m t  - 

t h e  f i n a n c i a l  means necessary  t o  respond t o  l o c u s t  o r  grasshopper problems 
They c u r r e n t l y  have only one usable  a i r c r a f t  i n  t h e  wes tern  sahe l i an  zone 
(which was r epa i r ed  wi th  donor a s s i s t a n c e  f o r  t h e  1986 grasshopper c o n t r o l  
e f f o r t s )  S a l a r i e s  of OCLALAV personnel cannot even be assured  a t  t h i s  time 

There appear t o  be s e v e r a l  p o s s i b i l i t i e s  f o r  dea l ing  w i t h  regional  p e s t  
c o n t r o l  problems These inc lude  1 )  r e v i t a l i z a t i o n  of OCLALAV, 2) c rea t ion  of 
a new o rgan iza t ion ( s )  o r  3) r e in fo rce  n a t i o n a l  crop p ro t ec t ion  se rv i ces  t o  
such  an  ex ten t  t h a t  they a r e  a b l e  t o  d e a l  s i t h  t hese  types of problems 

Due t o  t he  complexity of t h i s  problem, the  eva lua t ion  team recommends a  
s e p a r a t e  s tudy t o  consider  t h e  cos t /bene f i t s  of t hese  a l t e r n a t i v e  
p o s s i b i l i t i e s  

Some of the  i s s u e s  which should be considered i n  t h i s  type  of study a r e  

- As presen t ly  s t r u c t u r e d ,  OCLALAV depends on i ts  member countr ies  f o r  
funding This funding has no t  been s u f f i c i e n t  i n  t h e  pas t  t o  a s s u r e  
operat ions.  Member coun t r i e s  a l s o  have an  in f luence  on personnel 
management w i t h i n  O C U V  This has  c rea ted  s i t u a t i o n s  i n  which 
i n e f f e c t i v e  personnel  could not  be el iminated from t b e  organiza t ion  
I n  order  f o r  a  r e g i o n a l  crop p ro t ec t ion  organiza t ion  t o  be e f f e c t i v e ,  
~t must have f i n a n c i a l  and admin i s t r a t i ve  autonomy 

- A r e v i s i o n  of t h e  cu r r en t  survey/cont ro l  s t r a t e g i e s  must  be made 
This should t ake  i n t o  account modem advances i n  t echn ica l  too ls  which 
could be adopted t o  pes t  problems (computers, remote sensing,  
mathematical models of p o ~ u l a t i o n  dynamics, b i o l o g i c a l  con t ro l ,  modern 
i n s e c t i c i d e s )  



- It i s  e s s e n t i a l  t o  cont inue  "OCLALAV TYPE' ground survey ope ra t ions ,  
i n  p a r t i c u l a r  f o r  Desert  Locust and o t h e r  migratory a c r i d i e n s  

- It would be b e n e f i c i a l  t o  have a e r i a l  c o n t r o l  c a p a b i l i t i e s  based i n  
t h e  Sahel f o r  l o c u s t  and o t h e r  p e s t  s i t u a t i o n s  I n  o r d e r  f o r  t h i s  t o  
be more c o s t  e f f e c t i v e ,  opera t ions  could be envisioned i n  both t h e  
a g r i c u l t u r e  and pub l i c  hea l th  s e c t o r s  

Any eventual  p r o j e c t s  developed by a s tudy team should be with t h e  
agreement of a l l  concerned p a r t i e s  (Sahel ian and Northern Afr ican  coun t r i e s ,  
donors ,  i n t e r n a t i o n a l  o rgan iza t ions )  A guaranteed source  of long-term 
funding i s  e s s e n t i a l  t o  a s s u r e  smooth opera t ions  
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