
BIB.LOGI@AL CONT3OL OF COCONUT PESTS 

(3C.co1111t Cocas n u ~ i  f ei:a ilr occupi eS al?Jut 
472,90D ha ( 1  million acj of land in  Sri 
ranka, and i s  a major plantatioll industry- 
,Its c o ~ t  r i  bulti on t o  t.he nati ona! e!:or?omy i s 
~ a e ' l  2 document.ed ancl has bee:-$ atdu+ 5% of 
t!?e to ta l  GUF in 1982. Sri Lankans consume 
as  nuch a s  11 G coconuts p r  a s~ili cli 
provide a k u t  22% of tble dci-i ly calor ic  
{ntake. I t  i s  a lso  t h e  main so'~.rce of 
dietary f a t  and appears t o  k +he sole 
source of fat for  the lu,,ier i ncon?t3 groups, 

The coconut palin i s  attacked by a nuinlx;: of 
insect pests. The co-onut cake;-pi 1 1 a.r 
i s a arenosel 12, (rep. Crypt-ophasi dae) , 
(ea r l i e r  referred t o  as  Nephantis 
ser-i n ~ )  t!ie Red Weevi 1 , Rhiynchopoals .-.- 
ferrugimeus ( 0 .  (Xrculi.nidae), "ie 
C~conmt Scale, As@ di otus destructor, (Horn. - - -- - - - 
Diasp'iditlae) and tile alack Beetle, Cryctes 
rhinoceros ( Col , Scaral~aedae) are the - 
ilixwrtant vas ts  at the moment. ?he coconut 
leaf miner, P r o ~ e c o l e c a  cuming'r (Col . 
Hi spi-dae) caused exhensi ve danac;e t o  
coconut plantatioris atmut a decade acjo but 
i s  under very sa t is factcry  ccntrcl  he 
Nettle <;nib, Parasa lepida (kp. 
i.,i.macodidae), the aag worri, Planatha a1t)ipes 
(Lep. Psycl-ledae) tile ye1 lor: Spotted iccust , 
Aularchi s mi 'li a r i s  (Ortho. Acrididae) ant1 
t h e  tenni t e s  Cdontotenni s p arc' rni nor 
pests of coconut. 

Cfinerally, pest control i s  taken t o  mean 
; nsectic,i de spraying. The staA:.ure and 
geometry vf adult coconut palms preclude 
such tradi t i  ona? crop protectior, measures 
as  spraying of insecticides. It was 
therefore :Iecessary fo r  the scienti-sts  t o  
develop a1 rerriati v e  vethods of pest control 
ir, coconut. A t  the  Coconut Researctl 
Ins t i tu te  (CEII) of Sr i  I>anl<a, a progrmne 
of bio lodjical co~ltrol  usi ncj naturally - 
occurri 11g parasi kic anti predatory ; nsects 
\,$as l a::.ncT-ied in  the 1950's.  hi s i s perhaps 

the f i r s t  documented. organi sed atterrpt of 
i )~o lcq ;ca l  ~ o n t r o l  In Srl rdnka, 

Hiological control affords a nuurdxr or' 
advantaijes, I t  i s  a low cost method, ideal 
fo r  silali holders, wilicli consti tute ab l l t  

70% of the coconut I101 tii nqs. The per~nanency 
of the control achieved, and the 'lack of 
l~armfal undesi rable e f fec t s  on the 
env-i ronment wi t l ?  no danger t o  man and other 
:]on-tarqet organ-Lsms are factors  w h i  cti 
rneri t seri  gus (xnsi derati on. 

Since i nccpti on, t l ~e  bi olq1: cal conbol 
prcgrariunes a t  the CFll llas developeti a gamut 
of ac t iv i t i e s .  Some of the iqmrtant 
tleveloprnenLs are  docurnerlted 2 ~ 1  ow: 

1 . The Coconut a 1 1 a , Opi si  na 
arenossella -.- 

The Coconut Cate-pi l l a r  i s a serious pest 
of coconut, part icularly prevalent i n the 
Southern, Eastern and the Nestern 
Provinces. Outl~reaks are  often noticed 
dcri 1-t~ peri ods of dry weather, 'The damage 
i s  caused by the caterpi 1 i a r  stage: which 
feeds on the green )+issue of the leaf 
resul king in dried brow~i sh patches, A t  the 
sane tirne, the caterpi l l a r s  make gal ler-ies 
out of frass.  When a large nuroker of 
caterpi 1 l a r s  are present . heavy .feeding 
would resul t  in a large proportion of the 
1e7f turni nrj browrl, The caterpi 1 l a r  pupakes 
in the leaf ,  and the adult moth f a c i l i t a t e s  
spread of the pest 

i n  1940's and early 50 s, the pest was 
control led by sprayc,vrn.J ~ n s e c t ~ c r d e s ,  Thi s 
was an expensive aid a 1dmr.i ous process. 
The biolcg Leal control prcqrzme was 
laanched with the  breedqng and release of 
t h e  pupal p?ras,te, Tr~chospilus pupivors. 
Si,;ce then  research has identifaed several 
d i f f e ~ e n t  paras-ttic hymenopterous insects 
which attack different development stages 
af t h i s  pes t -  



These are as foi lows: 
rarval parasites - Perf s i e ro  ia nepliantidi? 

(Bethy 1 idae ) 

Bracon hebator --- 
(Braconidae) 

Pupal paras-i t e s  - T ~ I  c i ~ o . ~ i  1 us pup1 vora 
( Eulophi tlae) 
Ant rocephal us pandeils - 
( Chalc-I dae) 

Egg parasite - Tr1 cfl=ma brazi I iens> 
(Tri chograr~matidae ) 

The Coconut Research Ins t i tu te  establ i shed 
two i.nsectories, one a t  Lunuk!; ?a arid the 
other a t  Mylamkxiveliy in  the Eastern 
Province t o  multiply these paras i tes ,  The 
parasites are bred on a l ternate  hosts such 
as  Pr0deni.a l i t u r a  (Lep- Idoctuidae) or 
Corcyra cephaloni ca . (Lep, Gal ! er i  dae) ,, - 
which call be rai.setl wi tl!out much e f fo r t  ; 
The parasites are packed i n  g lass  tubes 
we1 1 before thei r emergence f rord the 
cocoons, arld despatched by post t o  affected 
es ta tes  in wooden boxes. 4~11e despatch i s  so 
t imetf  tha t  when the t u k s  reach the es ta te .  
the adult parasites would have just  emerged 
antl reatly for release in  the f i e l d ,  

In the case of the coconut ca te rp l l l a r  it 

has kcome necessary t o  regularly release 
the parasi t e s  t o  augre?t the f ~ e l d  
population Tile resul ts  ach~eved have not 
lxen enti re ly successful , A t  present 
techn~yues are bexnrj deve I ope? t o  use 
l>iological control as a par t  of the 
integrated control that  1s king attempted 
on the coconut caterpl l lar .  

2. The coconut Teaf ,liqer, promezotheca -- 
curni nai 
A 

This pest was inadvertently introduced t o  
Sr i  Lanka i n  1970,. and was detected a t  
Dehiwala. The adult female lays q g s  or1 the 
untlersi de of coco.aut 1 edf 1 e t s  and t h e  
result 'ng 'lawat? feed on the leaf t~ sstie 
while lodged between the upper and the 
'lorqer ep-der-m~s - n  a mlne An est~mated 
30 000 ac r-ras rap7dly lnvaded by the pest 
The attack was so devastating tha t  the 
to ta l  dest r u c t ~  on of the coconut industry 
seemed a d r s t ~  nct and immlne,l~ p s s ~  bi 13 ty. 

::he control uf t h i s  pest is now recortled as  
a remarkable evwt in  ;he ar-rals of pest 
~~ianagemcrlt il-i Sri Ianka; A n k l e u s  cillture 
of airnut 10 hynenopkeerou-; parasites was 
I t o  t h e  cour~try from F i j i ,  This 
corisi s t e J  of the larval parasite,  D i  rtmxki.a 
javani ca (Euiopiii tlae) anti the Iarvai snd 
pupal parasi t e l  Petli.obi 11s arm? u s  
(Eulophiche). Pliese were bred b- 
laim~:a+ory on the pest 1 arva and released 
in  the f i e ld .  Din!rnocl:i.a -javanic~a was t13e 
inost successful parasite.  

The mtxlus 9erandi of t h i s  parasi t:i c .i n s c t  --- 
i s snectacular. Once released i n  affeckecl 
a r m s ,  they r#ould wa? k on t h q  ieik surface 
ant1 seek,. by i.nstant, the iararae of 
Promecotiieca which 1 ive i.n a r ir: .  
between the two surfaces, in  the leaflet ,  
Once i ocated. the parasite waul d d e p s i  t. 
i ts eggs on the M y  of Prorneeotheca larva 
1)y piercing the epidermi.~ using the f i.ne 
sword- l i ke ovipositor F i g  1 ) Parasite 
larvae would emerge from the eggs and, woii.ld, 
devour Promecotheca 1 arva thereby 
control 1 i ng the pest. A t  the same time, the 
parasi-te multiplies. 

In a couple of years the pest ha3 a l l  but 
tlisappared as  dramatically a s  i t  came and 
tlie coconut industry was saved from to ta l  
tlestruction a t  a very low cost, whaci? was 
est~mated a t  akmut 1% of "he annual export 
earn- iigs frorn coconut protlucts. 

3 The Coconut Scale, Aspi.di otus destri.~ctor 
Tile Coconut Scale is a sucking insect found 
on t ' le unclerside of the leaf lets .  Tn 
outbreaks. large areas becone yellow due :lo 
t : ~ e  dmage done t o  t!-~e l ea f le t s  by- the 
scale insects .  The CXI developed dl;? 

l ~ i o i  q i c a  1 cortrol  program-ae tor  ,:hi s pest 
1)y tiarnessi mg the . a c t i v i t y  of 
natural 1 y occlurri ng preda50~ y i. rlsects, 
Eurinq the mid 198@'s, l a m e  nunlxrs of the 
predatory lady bl rd I ~ e r  les  Chilocoru~ 
r t 1 %  arid - Pul Ius xerairp1 i nus were 
nnulcipi 1 ed rn the 1 a b r a t o r v  and released 
i n  the f i e ld .  T!x different development 
stages of t h e  lady bird hieetle devour the 
scale i.nsects, thereby controll inlg it, At. 
present, the scale pest i s  kept in a very 
satisfactory s t a t e  of control, bJhenever a 
s l igh t  outbreak of the pest is encountered, 
the predatory lady bi rd also 
fol. 1 ow, thereby keepi nq the pest under 
control 



Fig. 1 - Parasitization of Promecotheca larva 

The parasite .uses its ovipositor to pierce the leaf 

surface and deposit eggs in the body of the pest larba 

4. The Black Beet le ,  Oryctes  rhinoceros  
The Black beetle is a c o r m n  p e s t  of 
coconut. The a d u l t  1s a l a r g e  beetle, akmut 
40 mm i n  length. I t  1s sh iny  black on t h e  
uvpe- s i d e  and could zasi l y  be 3edent i f  i e d  
by t h e  c h a r a c t e r i s t ~ c  backwardly curvet1 
horn on t h e  heat], Damage i s calmed by t h e  
a d u l t  when 2 t  f e e d s  on t l~e  ~lnopened tender  
fronds. When t h e s e  damaged f ronds  
e v e n t u a l l y  grow ou t ,  t h e  l eaves  appear 
nea t ly  c u t  wi th  a s c i s s o r .  

The p e s t  b i ~ e d s  i n  coconut 1ocj.s and i n  
o t h e r  decaying veqetable  mat te r  The 
gray i sh  whi te  l a rvae ,  which when f u l l y  
grown up would t~ ahout 40-45 nun could be 
seen i n  breedi ng p laces .  

A b io log ica l  ccr i t rol  programme was 
(leveloped r e c e n t l y  t o  con t ro l  t h i s  p e s t .  
Th is  involves  t h e  use  of a fungus, 
Metarhi zi urn ani sop1 i a e  and a vi r u s  
Bacul ovi r u s  =xes, The use of a nematode 
is a l s o  k i n g  i n F G t i g a t e d .  

The fungus would a- tack t h e  l a rvae  and 
cause dea th ,  AL t h e  s m  t i m e -  it 
x u l t i p l  :es and t h e  fungal spores  a r e  spread 
by w i  ~d and a d u l t  b e e t l e s ,  The v i r u s  causes  
a pathological  condi t ion  i n  t h e  g u t  of t h e  
'arvae thereby kki l l i n g  i t  I n  t h e  f i e l d .  
t h e  v i r u s  i s  t r a ~ s m i t t e d  q u i c k l y -  mainly by 
t h e  a d u l t  beetles, 

5. Control of Chromolae~s odorata  ( e a r l i e r  -- 
c a l l e d  Eupatorium odoratum) 

Chromlaena odota ra  is a p e r n i c i o u s  weed i n  
coconut l m d s .  %en allowed t o  grow rank, 
c u l t u r a l  opera t ions  and coconut c o l l e c t i o n  

become very d i f f i c u l t ,  

The CRI introduced an i n s e c t  i n  mid 1970's 
i n  an a ~ t e r p t  t o  con t ro l  t h i s  weed. The 
c a t e r p i  11 a r  s t a g e  of t h e  lepi  dopterous 
i n s e c t  P a r a u c h a e ~ e s  pseudoinsul a t a  
f - U c t i l d a e )  i s  a d e f ~ l ~ a t o r  and has k e n  
observed t o  be a voracious feeder  of t h e  
weed. When t h e  c a t e r p i l l a r s  a r e  p resen t  i n  
l a r g e  numbers t h e  weeds a r e  r e a d ' l y  
d e f o l i a t e d  Although d e f o l i a t r m  i n  i t s e l f  
cannot k i l l  t h e  weed, repeated a c t i o n  by 
t h e  i n s e c t  wezltens t h e  p l a n t  o f t e n  
retluclrg it t o  wood only IT t h e  c l i m a t i c  
c o n d i t i o n s  a r e  adverse  t o  t h e  weed, it 
o f t e n  d i e s  a f t e r  d e f o l i a t i o n .  Complete 
success  has  not  k e n  achieved y e t .  

Circumstances have compelled t h e  use  of 
h i o l o g ~ c a l  con t ro l  i n  coconut pest 
ra?agemnt  This  has proved t o  be of 
cormendable f o r e s ' g h t ,  a s  has  been 
evidenced from t h e  r e s u l t s  ob ta i  ned s o  f a r  . 
The advantages and t h e  value of t h e s e  
methods have been amply demonstrated. 
Biological  c o n t r o l  is r e l a t i v e l y  cheap and 
easy  t o  apply compared t o  t i le o t h e r  c o n t r o l  
methods such a s  i n s e c t i  c; de  appl i c a t i o n  
Sometimes, however, b io iog ica l  control  ' -S a 
r e l a t  Lvel y slow process  t o  prc3uce quick 
r e s u l t s ,  bu t  n e v e r t h e l e s s  t h e  r e s u l t s  are 
longer l a s t i n g  It has  a l s o  t o  be done 
under supervis ion.  The advantages of 
b io log ica l  cont  r o  l outweighs t h e  
disadvantages ,  p a r t i c u l a r l y  i n  a c rop  l i k e  
coconut,  It is because of t h i s  t h a t  
continuous research  is k l n g  c a r r i e d  o u t  t o  
k p r o v e  b io log ica l  con t ro l  techniques  and 
t o  f i n d  m r e  b io log ica l  con t ro l  agents .  
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