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Four series o f  insecticide screening trials are reported. The first three was o f  aim to select fo r alter- 
mrive chemicals to gamma HCH  against Helopeltis theobromae in mature cocoa. A l l  alternatives, i.e. 
decamethrin, permethrin. dioxacarb. propoxur and isoprocarb at 3. 23, 140, 73 and 156ga.i. per 
hectare respectively were found to be effective. However, different modes o f  application seem to lead 
to differentials in effectiveness o f  a chemical, it being seen that isoprocarb and dioxacarb would 
require to be medium to high volume sprayed, the synthetic pyrethroids fogged and propoxur by 
both methods. An analysis o f  cost showed isoprocarb and propoxur to be the more cost effective. 
The latter chemical, although slightly more expensive to use was more versatile in that it exhibited 
gooli bioeffectiveness when applied from high to UL V  rates. It was however, clear that gamma H C H ’s 
performmice in terms o f  cost and effectiveness could not be matched by any o f  the alternatives.

The fourth trial investigates the effectiveness o f  11 chemical treatments a&imstY{^\o^t\\\'&^mealy­
bugs and aphid danwge to shoots in immature fie ld  planted cocoa. A l l  treatments were effective 
in controlling Helopeltis, good coverage by chemicals when spot spraying the relatively low shoots 
pcrhiip-j contributing to this. Systcmic insecticides like dimethoate, monocrothophos and acephate 
proviJcd best control o f  mealybugs with the synthetic pyrethroids decamethrin and permethrin 
being markedly less effective. As with Helopeltis, a ll treatments were effective against the aphids, 
perhaps explaining the general inconsequence o f the insect in cocoa due to it being controlled together 
with spraying rounds against other insects in the crop.

The cocoa  p la n t  is su scep tib le  to  a 
var ie ty  o f  in sec t  pests  th r o u g h o u t  its  
l ifecycle . O f  these ,  th e  m o s q u i to  bug, 
H elope lt is  th e o b r o m a e  is by far  th e  m o s t  
c h ron ic  (A zhar ,  1 984a) ,  th is  be ing  
pa r t icu la r ly  t ru e  in p lan tings  o f  th e  
Peninsular. The pes t  a t ta c k s  all stages 
o f  c o c o a ’s d e v e lo p m e n t ,  sh o o ts  a n d  p o d s  
being dam aged. F o r  the  la t te r ,  losses 
cou ld  reach 85 p e r  c e n t  (T an . 1974)  
and  u n d e r  certa in  s i tu a t io n s ,  dam age  to  
sh o o ts  co u ld  he in tense  (C hung , 1986 , 
pers. com m .) .

.Although n a tu ra l  enem ies  play an 
im p o r ta n t  role in co n tro l l in g  mirids, 
th e y  ca n n o t  keep  p o p u la t io n s  below  
e c o n o m ic  levels (A n o n .  1 9 8 3 )  and  as 
such  chem ica l  c o n tro l  rem ain  an  integral

aspec t  o f  the  p e s t ’s m an ag em en t .  Since 
the verif ica tion  o f  th e  usefu lness  o f  
gam m a H CH for  c o n t ro l  o f  th e  p es t  b y  
Tan (1 9 7 4 ) ,  th is  in sec tic ide  h a d  b e c o m e  
the  in d u s t ry  s ta n d a rd  fo r  th e  m ir id ’s 
c o n tro l  in th e  c o u n t ry .  As re s is tance  b y  
H elopeltis  to  th e  ch em ica l  h a d  n o t  y e t  
been  d e te c te d  (D zo lkh if l i  O m a r  et a l ,  
1984) and  to g e th e r  w ith  a c o n t in u e d  
price d iffe ren tia l  in favour  o f  its  use, 
gam m a HCH is e x p e c te d  t o  rem a in  the  
chem ical o f  cho ice  fo r  H elo p e l t is  c o n t ro l  
for so m e  t im e  to  co m e . H ow ever, 
p resen t  su scep t ib i l i ty  levels c a n n o t  be 
g u a ran teed  n o t  t o  sh if t  to w a rd s  th e  
less and  co u p led  w i th  legislative or  
industr ia l  d e v e lo p m e n ts  th a t  could  
disable use o f  H C H , a t t e m p ts  to  iden t i fy  
a lte rna tives  to  use w o u ld  be t im ely .



In  im m a tu re  fie ld  p la n te d  c o c o a  in 
a d d i t io n  t o  H elo p e ltis , m ealy b u g s  a n d  to  
a lesser e x t e n t  a p h id s  are  o f te n  p ro ­
b lem atic .  T h e  f o rm e r  en co m p ass  species 
like C a ta en o co ccu s h isp idus, P seu d o ­
co ccu s  sp .,  P lanococcus c itr i and 
F errisiana virgata (A zhar ,  1 9 8 4 b )  and  
d am age  is p rim arily  th e  d is to r t io n  o f  
sii.jots which w hen  u n d e r  r ep ea ted  
a t t a c k  (e i th e r  in  c o m b in a t io n  o r  o th e r ­
wise w ith  H e lo p e ltis )  w o u ld  cause 
s ign if ican t  se t-back  o f  p la n t in g  po in ts .  
T h e  a p h id  T o x o p te ra  a u m n ti i  is so m e­
tim es  a lso  d e te c te d  on  u n h a rd e n e d  
sh o o ts  a n d  s ta lks  o f  flow ers  and 
cherelles. In tense  sap  feed ing  by  the  
insec ts  are k n o w n  to  cause crink ling  and  
d is to r t io n  o f  sh o o ts  b u t  these  are  o f ten  
n o t  p e rm a n e n t  w ith  dam age  being 
ins ign if ican t  (A zhar ,  1 9 8 4 b ;  C onw ay , 
1971). H ow ever ,  th e  in sec t  is f req u en t ly  
t r e a te d  e i th e r  d irec t ly  o r  o th e rw ise  in 
sprays  against  m ealybugs  a n d  records 
o f  the  e ffec ts  o f  insectic ides  used  against 
th e  la t te r  on  th e  a p h id s  co u ld  be  useful.

W ith th e  foregoing , tr ials were 
c o n d u c te d  o n  th e  effec tiveness  o f  a 
series o f  insec tic ides  against th e  pests. 
In th e  case o f  H e lo p e ltis  in  m a tu re  
cocoa , p r im ary  a im  o f  th e  sc reen ing  was 
fo r  th e  id en t i f ic a t io n  o f  a lte rna tive  
insectic ides  to  g am m a HCH.

M A T E R IA L S  AND M ETH O D S

In m a tu re  cocoa ,  2 h ec ta re  p e rm a n e n t  
p lo ts  w ere  se t up  in a 13-year old hyb r id  
seedling p lan t in g  on  an  es ta te  n ea r  T eluk  
In tan ,  Perak. In the  first series o f  trials, 
d ec a m e th r in  ( 5 g  a . i . /ha ) ,  p e rm e th r in  
(2 5 g  a . i . /ha ) ,  d io x a c a rb  ( 1 4 0 g  a . i . /h a )  
and  p r o p o x u r  (75  g a . i . /h a )  w ere c o m ­
pared  w ith  g a m m a  H C H  { 1 2 5 g  a .i . /ha )  
by k n a p sa c k  sp ray in g  all trees  in th e  
b lock  fo l low ing  th e  m o d if ie d  T 2  m e th o d  
(Y oudeow ei,  1970) .  An u n t r e a te d  con-

m e n t  censuses  t o o k  th e  fo rm  o f  c o im tin g  
live m in d s  o f  all s tages o f  its  lifecyc le  on 
th e  cen tra l  100  trees , all p o d s  th a t  were 
read ily  visible be ing  ex am in ed .  Intervals, 
o f  in sp ec t io n s  w ere  rough ly  fo r tn ig h t ly ,  
record ings  being e x te n d e d  u p  to  140 
days  f ro m  c o m m e n c e m e n t  o f  trial 
(D F C T )  in o rd e r  to  gauge lo n g  te rm  
effec tiveness  o r  s e c o n d a ry  e f fec ts  o f  
chem icals . F o r  analysis  o f  sh o r t - te rm  
effec ts  o f  the  chem ica ls ,  t r e a tm e n ts  
w ere rep l ica ted  4 t im es  in  t im e  w i th  
p o s t  t r e a tm e n t  censuses be ing  carr ied  
o u t  a t  16 a n d  3 4  D FC T, T im e rep lica tes  
were, as far  as possible, in i t ia ted  u n d e r  
s im ilar  c ro p p in g  a n d  w e a th e r  co n d i t io n s ,  
All da ta  co llec ted  w ere  exp ressed  in 
n u m b e r  H elo p e ltis  per  100 trees  w ith  
analysis  o f  sh o r t  t e rm  e ffec ts  be ing  the  
2-way analysis o f  v ar iance  o f  p e rc e n t  
m o r ta l i ty  d a ta  (.tfansforined by  Arosin 
• f T )  w ith  s u b s e q u e n t  c o m p ar iso n  o f  
m ean  per  cen t  m o rta l i t ie s  by D uncan 's  
m u lt ip le  range test. Such  sh o r t  te rm  
e ffec ts  w ere s u b s ta n t ia te d  by  fore- 
m e n t io n e d  lo n g  te rm  re c o rd s  (single 
repU cate),  H elo p e ltis  n u m b e r s  in all 
t r e a tm e n ts  be ing  c o m p a re d  in  te rm s  o f  
p e r  c e n t  p ro te c t io n  ca lcu la ted  f ro m  
w eights  o f  H elo p e ltis  c o u n ts  (H e n d e rso n  
a n d  T i l to n ,  1955). L as tly ,  decis ion  to  
t re a t  in all occasions was reached  w h e n  
H e lo p e ltis  n u m b e rs  p e r  ICO trees 
e x c e e d ed  50.

A seco n d  series o f  trials w ere c o n ­
d u c te d  w ith  the  same chem icals , rates 
and  in e t l iodo logy  as ab o v e  e x c e p t  tha t  
t r e a tm e n ts  were adninv.stered  b \  fog 
(m e th o d s  o f  ap p l ica t io n  a n d  p recau t io n s  
as th a t  fo r  Fulsofg KIO inach ine  as 
re la ted  by T ay lo r  e t a!.. (1 9 8 2 )) . This 
was o f  p u rp o se  to  gauge p e r fo rm a n c e  o f  
the  a l te rna tives  w hen  used w ith  the  
U LV  m o d e  o f  app lica t ion .

A  separa te  tr ial w i th  o n ly  sh o r t  t e rm



J u c i e d  w ith  k n ap sack  sp ray ed  gam m a 
HCH (1 2 5 g  a . i . /h a ) .  p ro p o x u r  (7 5 g  a .i ./  
ha)  a n d  iso p ro ca rb  ( 1 5 6 g  a .i . /ha) . 
MethodologN' was e x ac t ly  th a t  o f  the  
first series trials, this trial be ing  o f  p u r ­
pose to  c o m p a re  the  m erits  o f  iso p ro ­
carb  w ith  the  in d u s try  s ta n d a rd  
chemicals.

In im m a tu re  cocoa ,  tw ice  rep l ica ted  
4 0  tree p lo ts  o f  a 2 - y e a r  o ld  c lonal 
cocoa  p lan t in g  on  an e s ta te  n e a r  Kajang, 
Selangor, w as t r e a te d  w ith  g am m a HCH 
(3 ,0  m l/ l i t re  w a te r) ,  d im e th o a te  (1 .5  
ml n itre  w a te r ) ,  m e th a m id o p h o s  (2 .0  m l/  
litre w a te r) ,  m o n o c r o to p h o s  (1 .0  m l/  
litre w a te r ) ,  e n d o su lp h a n  (3 .0  m l/ l i t re  
w ater) ,  c y p e rm e th r in  (1 .0  m l/ l i t re  w ater) ,  
iso p ro ca rb  (1 .5 g / l i t r e  w a te r) ,  decam e- 
th r in  (2 .0  n\l/Utre w a te r ) ,  a c e p h a te  
(2 .0 g / l i t re  w a te r ) ,  g am m a  H CH + 
Licephate (2 .0  ml HCH  + 2 .0 g  a c e p h a te /  
litre w a te r ) ,  g am m a  H CH + d im e th o a te  
(2 ,0  ml HCH + 1.5 ml d in ie th o a te / l i t r e  
w a te r )  a n d  c o n tro l .  Rates in th is  trial 
were exp ressed  in te rm s  o f  ml o r  g. 
fo rn u i la t io n / l i t re  w a te r  due  to  trea t-  
Mients be ing  in the  fo rm  o f  k napsack  
spot sprays  on  sh o o ts  th a t  w ere a f fec ted  
by H e lo p e liis . m ealy b u g s  a n d  aph ids .  
T hree  ro u n d s  o f  sp ray ing  a t  rough ly  
fo r tn ig h t ly  inter^'als were carr ied  o u t  
w hen  p es t  levels w ere signif icant (m o re  
th an  30%  sh o o ts  dam aged  by each  pest 
on a ra n d o m  survey o f  10 sh o o ts  in 
each  p lo t) .

Census fo r  H elopelris  dam age to o k  
tlu' fo rm  o f  c o u n t in g  to ta l  n u m b e r  o f  
sh o o ts  a n d  o u t  o f  those n u m b e r  w ith  
fresh dam age in th e  cen tra l  20 t rees  o f  
each plo t.  D ata  were th e n  poo led  and  
ex p ressed  in te rm s  o f  p e rc e n t  sh o o ts  
w ith  fresh  H elope lt is  dam age  fo r  each  
census  occasion .

C ensus fo r  m ea lybugs  were carried  
o u t  by co u n t in g  n u m b e r  o f  insects  per  
ra n d o m ly  chosen  sh o o t  o f  th e  cen tra l  
20  trees o f  each  p lo t .  D a ta  w ere  once  
again poo led  a n d  ex p ressed  i n to  per  
c e n t  p ro te c t io n  by  w eigh ts  o f  m ea ly ­
bu g  coun ts .

A phid  c o u n ts  w ere  by  th e  sco ring  o f  
1 r a n d o m ly  ch o sen  s h o o t  o f  th e  cen tra l  
20  trees  o f  each  p lo t  a c c o rd in g  t o  th e  
s c a le : -

S co re  N u m b e r  o f  a p h id s /sh o o t

1 - 5
6-20

21 -10 0
100

Total scores in each category were then 
pooled and compared with time.

F o r  all record ings in  im m a tu re  
cocoa ,  3 censuses w ere  carr ied  o u t  a t  
a b o u t  2, 5 a n d  10 days a f te r  each  sp ray  
and  h e n c e fo r th  fo r tn ig h t ly ,  dec reas ing  to  
m o n th ly .  R eco rd in g  was m a in ta in ed  
until  108 DFCT.

R E SU L T S

S h o r t  t e rm  resu lts  o f  th e  first series trails 
w i th  k n a p sa c k  sp ra y e d  a l te rn a t iv e s  to  
HCH are  as in Table 1. I t  w as seen 
th a t  o f  th e  a l te rna tives  te s te d ,  on ly  
p ro p o x u r  was s ta t is t ica l ly  c o m p a ra b le  
t o  HCH  in ac t iv i ty .  This  was su b ­
s ta n t ia te d  b y  th e  long  te rm  record ings  
{Figure  / )  w h e re  p ro p o x u r  sh o w ed  
c o n tro l  t rends  sim ilar  to  th a t  o f  
HCH. It was o f  in te re s t  to  n o te  th a t  
d io x aca rb ,  a l th o u g h  n o t  sh ow ing  signi­
f ican t  sh o r t  t e rm  c o n tro l ,  p ro v ed  to  
fo l low  c o n t ro l  t r e n d  o f  p ro p o x u r  a f te r  
4 0  DFCT.



TABLE 1. RESULTS OF TRIALS WITH ALTERNATIVE INSECTICIDES AGAINST 
H ELO PELTIS  THEO BRO M AE APPLIED BY KNAPSACK SPRAYER

16 Days after treatment
Mean % 

g a. /. I ha Mortality *

34 Days after treatment
Mean ‘7-

Chemical g a. i. ;ha Morta lity ‘

Control _ 7.53 ab Control _ :5 .:7  ;ib
Decamethrin 5 49.56 ab Decamethrin 5 57.57 ab
Permethrin 25 51.18ab Permethrin 25 57.61 ab
Dioxacarb 140 56.03 ab Dioxacarb 140 60.02 ab
Propoxur 75 63.81 Propoxur 75 69.09
ar-H C H 125 65.94 ^ - H C H 125 70.70

* Data transform ed by Arcsin ^ ~ 1 T ~  prior to ANOVA. Means not followed by the same letter are significant!) 
different (P <  0.05) by Duncan’s multiple range test.

DFCT

Figure 1. Helopeltis by insecticides applied with pneumatic

'K-HCH



In th e  fogging trials, sh o r t  te rm  
record ings are  as in Table 2. H ere on ly  
p e rm e th r in  was seen  to  be s ta tis t ica lly  
c o m p a ra b le  to  HCH. H ow ever, long

te rm  reco rds  {Figure 2 )  sh o w ed  in 
a d d i t io n  to  p e rm e th r in ,  p ro p o x u r  and 
d ec a m e th r in  to  possess sim ilar  c o n tro l  
t rends.

TABLE 2. RESULTS OF TRIALS WITH ALTERNATIVE INSECTICIDES AGAINST 
HEl.O PELTIS  THEO BRO M AE APPLIED BY FOG

/ 1  D a v s  a f t e r  i r c a n n o u

Chcntica! g a. i. jha
Mean % 

Monalirv* Chemical

26 Days after treatment
Mean % 

ga.i./ha Mortality*

Control - 3.88 ab Control — 0.00 abc
Dioxacarb 140 20.66 ab Dioxacarb 140 26.92 abc
Propoxur 75 42.07 a Decamethrin 5 50.41 ab
Decamethrin 5 42.49 a Propoxur 75 51.19 ab
y -  HCH 125 43.33 HCH 125 53.11
Permethrin 25 45.50 Permethrin 25 61.79

Data transform ed by Arcsin V x prior to ANOVA. Means not followed by the same le tter are significantly 
different (P <  0.05) by Duncan’s m ultiple range test,

DFCT



Table 3  show s sh o r t  t e rm  eva lua tion  
w ith  iso p ro c a rb  t o  be  sta tis t ica lly  
co m p arab le  w i th  t h a t  o f  p r o p o x u r  and  
HCH.

Results o f  sp ray in g  trial in im- 
m?.-.ure cocoa  against  H elope lt is  is 
s h o w n  in Table 4, I t  was seen th a t  a 
single sp ray  w ith  all t r e a tm e n ts  was 
su ff ic ien t  t o  to ta l ly  supp ress  f resh  
dam age , s u b s e q u e n t  tw o  sprays  be ing  
able to  p rev en t  f resh  d am ag e  u p  t o  the  
end  o f  t h e  10 8  d a y s ’ reco rd ing .  Table 5 
re co rd s  c o n tro l  t r e n d s  o f  chem icals  
against m ealybugs. I t  was seen th a t  the  
sys tem ic  insec tic ides  (d im e th o a te ,  m o n o -  
c ro to p h o s ,  acep l\a te)  o r  t r e a tm e n ts  
w ith  sy s tem ic  insec tic ides  in c o rp o ra te d  
(HCH + acep h a te ,  H CH + d im e th o a te )  
p rov ided  th e  m o s t  c o n s is te n t  c o n tro l  
over e n t i re  p e r io d  o f  record ing . G am m a 
HCH, m e th a m id o p h o s  (an e x c e p t io n  in 
th e  sy s tem ic  in sec t ic id es ’ c o n tro l  t re n d ) ,  
e n d o su lp h a n ,  i so p ro c a rb  a n d  decam e- 
th r ii i  w ere  seen  t o  p ro v id e  accep tab le  
c o n tro l  a f te r  th e  3 r o u n d s ’ sp ray ing  
b u t  lo n g  t e r m  su p p re ss io n  o f  insec t  
n u m b e rs  was less t h a n  th a t  o f  fo re ­
m e n t io n e d  sys tem ics .  O f  th e  t re a tm e n ts ,

c y p e rm e th r in  p rov ided  the  p o o re s t  c o n ­
tro l.  T here  w ere in fac t  in d ica t io n s  o f  
m ealybugs increasing  in ac t iv i ty  in plots 
( judging  f ro m  the  negative 7c p ro ­
t e c t io n  e lic i ted  f ro m  12 D F C T  o n w ard s )  
w ith  t r e a tm e n t  by  the  c iiemical.  C o n tro l  
by d ec a m e th r in  was also unsu s ta in ed .  
F o r  aph ids ,  it was seen th a t  all chem ica ls  
w ere effec tive  against the  pes t ,  with 
d im e th o a te ,  m o n o c ro to p h o s ,  c y p e r ­
m e th r in ,  iso p ro c a rb  and  a cep h a te  be ing  
th e  m o s t  effec tive  in  th a t  to ta l  c o n tro l  
was a t ta in e d  th ro u g l io u t  p e r iod  o f  
record ing .

D I S C U S S I O N

T he origin fo r  necessity  to  screen for 
a lte rna tive  insec tic ides  to  gam m a HCH 
for  use against cocoa  mirids s te m m e d  
f ro m  the  d e v e lo p m e n t  o f  resis tance 
to  the  chem ica l  by  su ch  pests  in G hana  
a n d  Nigeria in the  early  1960s. Efforts  
o f  the  In te rn a t io n a l  C apsid  Research  
T eam  (C o ll ingw ood , 1 9 7 1 )  id en t i f ied  
p ro p o x u r ,  b u fe n c a rb .  c a rba ry l ,  feni- 
t r o th io n ,  m e th o m y l .  p ro m e c a rb .  dioxa- 
carb  and  m o n o c r o to p h o s  as su itab le  
a lte rna tives  b o th  in te rm s  o f  b ioeff icacy

TABLE 3. RESULTS OF COMPARATIVE TRIAL WITH ISOPROCARB 
APPLIED BY KNAPSACK SPRAYER

16 Days after treatment

Mean %

31 Days after treatment

M eai
Chemical g a.i./ha Mortality * Chemical g a.i./ha Mortality*

Control _ 2.10 Control — 3,20
Propoxur 75 79.30 Propoxur 75 68.80
Isoprocarb 156 82.14 ^H C H 125 75.60
^  -  HCH 125 86.22 Isoprocarb 156 77.32

• Data transform ed by Arcsin V x prior to ANQVa , Moans were found to be signifn'anily dit'fcrciu t'roni the 
control (F <  0.05) by Duncan’s m ultiple range test.



5

<

<

y.
S

P

L/3

LU

<
i-

§

i

5
s
S
5
0
I
.t

a'

Os
<N

fN <N <N

K :ci
Q --
: ! r ^

tn
<N

r%. — .
\d r i  —

<N

<N

<N
v6

Os
fN

<N

2?<N

q
(Nro

O
\d

I r j

i n
Oin

I w->
tT

I vq

ro

1

<N P  P  ^  , 00 <N 00
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and  f reed o m  fro m  ta in t  o f  beans. 
F u r th e r  w o rk  in  Nigeria (O m o le  a n d  Ojo, 
1981)  a d d e d  c h lo rp y r ifo s ,  isop rocarb , 
q u i n a l f o s . a n d  P c r fe k ta n ’̂  to  tlie list. 
More recen t ly ,  w ork  in G h an a  (Owusu* 
M anu. 1983)  also iJ e n t i f ic d  the 
s / n t n c t i c  p y re th ro id s  to  be proniishig. 
T hese  ho w ev er  w ere  r e p o r te d  to  suffe r  
f ro m  th e  d isadvan tage  o f  high cost.

F o reg o in g  find ings w ere  e c h o e d  in 
p re sen t  s tud ies  in  th a t  th e  f irs t  series 
tr ials sh o w e d  p ro p o x u r  to  b e  th e  m o s t  
b io e ff icac io u s  a l te rn a t iv e  w h en  app lied  
as a sp ray .  D ioxacarb  fo l lo w ed  closely 
p r o p o x u r ’s t r e n d  w h e n  b o th  s h o r t  and 
long  te rm  record ings  w ere  considered . 
It was h o w e v e r  su rp r is ing  th a t  th e  
p y re th ro id s  d id  n o t  in th is  case m a tc h  
said ca rb a m a te s  in  b ioeffec tiveness .  As 
sp ray  coverage  was c o n s is te n t  b e tw e e n  
t r e a tm e n ts  it  co u ld  b e  su rm ised  th a t  
fu m ig an t  e f fec ts  o f  th e  chem ica ls ,  m ore  
specifically  t h a t  o f  p ro p o x u r  (M archan t ,  
197 1 ) ,  co u ld  have re su l ted  in  the  
d iffe rence . O n  th e  o th e r  h a n d ,  p o o re r  
results  b y  th e  p y re th ro id s  c o u ld  also 
m ean  th a t  ra te s  used  o r  sp ray ing  te c h ­
n ique  o r  a c o m b in a t io n  o f  b o th  could  
be d e f ic ien t .

R esults  o f  th e  fogging trials were 
c o n tra s t in g  t o  th o se  o f  th e  sp rayed  
ones in th a t  th e  p y re th ro id  p e rm e th r in ,  
over th e  sh o r t  te rm ,  p ro v id ed  th e  m ost 
s ignificant p e r fo rm a n c e  as an a lte rna tive  
to  HCH. In th e  long  te rm ,  d ec a m e th r in  
and p r o p o x u r  also sh o w e d  co m p arab le  
effec tiveness  to  H C H , h igh ligh ting  the  
su i tab i l i ty  o f  the  p y re th ro id s  fo r  co n tro l  
o f  H elo p e l t is  w h en  appUed as a fog. 
Such p e r fo rm a n c e  c o u ld  be  a t t r ib u ta b le  
to  th e  b e t t e r  coverage  o f fe re d  by  the  
a p p lica tion  te c h n iq u e .  O n  th e  o th e r  
h a n d ,  th e  p o o re r  c o n t ro l  by  d io x aca rb  
s trong ly  in d ica tes  u n su i ta b i l i ty  o f  its use 
by th e  sam e te c h n iq u e ,  und e rsco r in g  
necessity  to  verify  effec tiveness  o f  a

p rom is ing  t r e a tm e n t  w ith  various 
a p p l ica t io n  m e th o d s ,

A lthougli on ly  a sh o r t  te rm  trial was 
c o n d u c te d  w ith  iso p ro c a rb .  t 'orc^ointi 
trails have sh o w n  all su ch  rocordcd  
t r e a tm e n ts  th a t  w ere signit 'icantly c o m ­
parab le  to  H CH t o  a lso  v 'erform  well in 
the  long  te rm , It co u ld  th u s  be  e x p e c te d  
that"" isoprocarb*s p e r fo rm a n c e  w ou ld  
fo l low  su it ,  agree ing  w i th  th e  West 
A frican  find ing  o f  th e  chem ica l  to  be a 
su i tab le  a lternative .

It is clear t l ia t f ro m  p resen t  w ork , 
all chem icals  a t  ra tes  te s te d ,  cou ld  be 
used  as a l te rna tives  to  H CH w i th  proviso  
th a t  iso p ro c a rb  a n d  d io x a c a rb  be a p p l ie d  
as m e d iu m  to  h igh  vo lum e sp ray ,  tlie 
s y n th e t ic  p y re th ro id s  as fog a n d  pro* 
p o x u r  as b o t h  fog and  sp ray , H ow ever 
an analysis  o f  cos t  show ed  c o s t /h e c ta re  
o f  d e c a m e th r in  (5g a . i . /h a ) ,  p e rm e ih r in  
(25g  a . i . /h a ) ,  d io x aca rb  (1 4 0 g  a.i, luO. 
p r o p o x u r  (75g  a ,i . /l ia) ,  iso p ro ca rb  (150j:
а . i . /h a )  and  g a m m a  HCH  (1 2 5 g  a.i., iia) 
to  be M S 2 2 .1 4 ,  15 .30 , 12 .15 , 8 ,7 0 .
б .8 6  a n d  6 .5 6  respec tive ly ,  m ean ing  
th a t  i so p ro c a rb  and p ro p o x u r  w o u ld  
be th e  m o re  co s t  effec tive  a lte rna tives .  
O f  th e  tw o ,  p r o p o x u r  seem s to  be the 
m o re  versatile in te rm s  o f  suitabilit> 
to  be applied  w ith  b o th  high vo lum e 
a n d  U L V  app lica to rs .  T h e  sy n th e t ic  
p y re th ro id s ,  as w ith  West A frican 
findings, w ere the m o s t  expensive  to 
use. L as tly ,  it is obv ious  tha t  gam m a 
HCH is the  m o s t  cost-e ffec tive  chem ica l  
and co u p led  witli  its su i tab il i ty  to  use 
witli tnost m o d es  o f  ap p l ic a t io n ,  gives 
reason  to  the chem ical being the  t'irst 
cho ice  fo r  H elope lt is  t r e a tm e n t  in  the  
c o u n try .

In im m a tu re  cocoa ,  all in sec tic ides  
te s te d  p ro v ed  to  be h ighly  et'fective 
against Helopeltis .  As g o o d  coverage 
was a t ta in e d  w hen  spo lj^ sp ray ing  the



ic'Kiti'‘'e!\' low sh o o ts ,  the  im p o r tan ce  
ot lliis aspccl o f  insectic idc  t r e a tm e n t  
against the  pest is em phasised .

In t!ie d io m ic a ls '  e ffec ts  on m ealy ­
bugs. the  sys tem ic  insectic ides  proved 
to  he the m ost p o te n t  while on  the 
o th e r  side o f  the  scale the  s y n th e t ic  
p y re th ro id s  generally  p rov ided  sh o r t  
te rm  to  ineffec t ive  c o n tro l .  Such  a 
find ing  provides us w ith  clear gu ide­
lines as to  the  g ro u p  o f  insectic ides  to  
use against such  pests, fu lfilling  a basic 
pu rp o se  o f  any  sc reen ing  p ro g ram m e . 
As to  th e  ap h id s ,  it  was seen th a t  all o f  
the  11 chem ica l  t r e a tm e n ts  were 
effec tive  against th e  pes t ,  m ean in g  th a t  
th ey  w o u ld  ^ e  c o n tro l le d  by  insec tic ide  
t r e a tm e n t  ro u n d s  fo r  o th e r  pests  o f  
cocoa . This  p e rh ap s  co u ld  be  signifi­
c a n t ly  c o n tr ib u t iv e  to  the  ap h id s  being 
generally  in c o n se q u e n t ia l  in the  crop.
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