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The need f o r  pes t  c o n t r o l  a r o s e  w i t h  t h e  
begfnnirlgs of a g r i c a l t u r e .  Even i n  a n c i e n t  
t imes  some b i o l o g i c a l  methods we-e 
p r a c t i s e d ,  such a s  t h e  p lant -der iv . 'd  
chemicals  and i n s e c t  p r e d a t o r s  used t o  
r e g u l a t e  p e s t s  i n  C h i a i a  ( f l i n t  and van den 
Bosch 1981).  I n  S r i  Lanka, t h e  need f o r  
b i o l o g l c a l  c o n t r o l  of  paddy p e s t s  i s  f e l t  
c h i e f l y  due t o  t h e  fo l lowing  ;,roblcms 
a r i s i n g  ou t  of ~ o i l t r o l  measures atfopred 
c u r r e n t l y .  

D i r e c t  chemical  c o n t r o l  has  l e d  t o  c e r t a i n  
drawbacks such as  i n c r e a s i n g  r e s i s t e ' i c e  t o  
i n s e c t i c i d e s  by r i c e  p e s t s ,  d e s t r u c t i o n  01 
u s e f u l  n a t u r a l  i n s e c t  fauna and unnecessai-y 
contaminat ion l e a d i n g  t o  h e a l t h  haza rds .  

The c o n c e n t r a t i o n  of t h e  p r e s e n t  r f c e  
breeding programme towards h igh  yieldLng 
r i c e  v a r i e t i e s  has  r e s u l t e d  i n  t h e  
replacement of a  wide range of -ndige-ous 
r i c e  c u l t i v a r s  w i t h  a  few hfgh y i e l d i n g  
r i c e  v a r i e t i e s ,  t h u s  narrowing t c e  g e n e t i c  
b a s i s  of r e s i s t a n c e ,  and inc -eas ing  
s u s c e p t i b i l i t y  t o  r i c e  p e s t s .  

Improvement of f e r t i l i z e r  and i - r i g a t i o n  
p r a c t i c e s ,  r e g a r d l e s s  of e c o l o g i c a l  
i n t e r a c t i o n s  w i t h  o t h e r  a s p e c t s  of t n e  r i ce  
crop,  has  made t h e  r i c e  c r o p  more s u i t a b l e  
f o r  pes t  build-up. 

In t rpduc t fon  of s h o r t  age v a r i e t i e s  and 
s taggered c u l t i v a r i o n  have ensured p e s t s  
witti a  con t inu ing  h a b i t a t  f o r  re go la^ b u i l d  
up of popula t ions .  

INSECT PESTS OF THE RICE CROP 
A t  p re sen t  t h e  i n s e c t  p e s t s  of i r r i g a t e d  
r i c e  i n  S r i  Lanka cculd  be l i s t e d  a s  major 
and occasionaL a s  fo l lows .  

Majcr P e s t s :  
1. The yellcvd srembore- ,  Tr;-poryoa ---- 

i n c e r  t u l a s  - ~\.:'alker j 
7 ,  The leaf f o l d e r ,  Cqapheioerucjl s ---- -- 

medfna l i s  Guenec --- 
3 The paddy g a l l  m i d g e ,  Un:szoliLh oryzae - . -- - - - - 

(Wood-Mason) 
4.  The brown planthoppc.- ,  K f  1-aparvata - - . - - 

l ugens  ( s t r l )  
5 .  Tile r i c e  l ea fhopper  complex: 

Nepho te t t ix  v-brescens ( D i s t a n t )  
N e p h o t e t t i x  -- n i g r o p f c t u s  ( s t a l l  
Nephot-e t t ix  impic t f ceps  Xshihara ---- 
T e t t l g e i l a  s p e c t r a  ( D i s t a n t )  -- -.- 
Inaz~ima d o r s a l i s  jMotchuluky) - .--- 

6.  The r i c e  t h r i p :  B a l i o t h r i p s  b i fo rmis  - - - 
(Bagn.) 

7 The ?add). bug, L,eptocorisa var1cr.rr.l.s --- - ----- 
F a b r i c i u s  

Occas ional  P e s t s :  
L. The s t emf iy ,  Ather igona exigua S t e i n e r  --- -- 
2. The whorl maggot, H y d r e l l i a  sp.  
3. The c a s e  b e a r e r ,  Nmphula d e p u n c t a l i s  

Guenee 
4 The leaf  e a t i n g  c a t e r p i l l a r  

comp1ex:Spodoptera ~ a u r i t f a  Bo1sdi"va; 
Boro l i a  venalba  Moore 

5. Paddy b lack  bug, Scotinophora l u r i d  
Burmef s t e r .  

THE PRESENT CONTROL PROGEMMME: HOW IT - ---- ---- 
RELATES TO BTOLOGICAL COWTROL - 

To zons fde r  hot+ ;tt presen t  c o n t r o l  
programme of paddy p e s t s  i n  S r i  Lalka n l y  
he extended t o  inc lude  b i o l o g i c a l  c o n t r o l "  
t h e  fo l lowing  f a c i a r s  a r e  r e l e v a n t -  
&. T ~ P  avaPIab iP i ty  of knowledge and 

i n f o m a t i a n  on major r l c e  p e s t r .  



a)  Taxonomy: In fo rma t ion  on t h i s  a s p e c t  
: s  2 a 4 r l y  weil e s t a b l i s h e d  and a t  
p:.eseP., v o r k  o ~ ;  S L L C ! ~  a s p e c t s  a s  t h e  
~ l o r y p c s  of 0,. oryzac-- and N. Lugens i s  - 
he1 [ig cc,nducFed. . 
b) Gene ra l  b io logy :  The knowledga 
p r e s e n t l y  ava i - l ah i e  i s  . of a  
s a t i s f a c t o r y  s t a n d a r d .  

2. F o r e c a s t i n g  s y s t e m  and Economic I ~ j ~ ~ r y  
1.evels:  
a )  There  9,s ncj es ta1 : l t shed  f o r e c a s t i n g  
sys tem f o r  r i ce  p e s t s  i n  S r i  I,ankn at 
pcesen t .  Though l i g h t  t r a p  s i l rveys  a.re 
being  conducted ,  t h i s  i s  o n l y  a t  a  
p r e l l ~ i n a r y  l e v e l  and t-he d a t a  
a v a i l a b l e  have n o t  been i ~ t e g r a t e d  i n t o  
a  d e f i n i t e '  f o r e c a s t i n g  s y s r o u ,  So re  
i n i t i a l  work u t i l i z i n g  pheromone c raps  
i s  be ing  c a r r i e d  o u t  f o r  :he i e a f  
f o l d e r ,  C. m e d i n a l i s  on a n  e x p e r ~ m e n t a l  - 
bas1 s. 

No r e g u l a r  f i e l d  a s se s smen t  IS being  
c a r r i e d  o u t  and Economic I n j u r y  L e v e l s  have 
not  been c a l c u l a t e d .  An e x c e p t i o n  i s  :he 
f i e l d  s u r v e y  c a r r i e d  ou t  d u r l n g  brown 
p l an thoppe r  o u t b r e a k s  t o  e s t a b l i s h  
t h r e s h o l d  l e v e l s .  

SURVEY OF NATURAL ENEMIES 
?rellow Stem Bore r .  Trvaorvza  i h c e r t u l a s  , . .  " 

The ye l low s tem h o r e r  i s  a  s e r i o u s  r l c e  
p e s t  i n  S r i  T,anka. It o c c u r s  a t  a l l  s + a g e s  
of growth and i s  found i n  a l l  t y o e s  of  t h e  
r i c e  c r o p  -- lowland,  deepwa te r ,  f l o a t i n g  
and upland.  It c a u s e s  e x t e n s i v e  damage and 
e x h i b i t s  two k i n d s  of  symptoms. 

) dead h ~ a r t  : During v e g e t a t i v e  groiath 
s t a g e ,  s tem DOI-er  l a r v a e  bore  i n r o  and f e e d  
j n  t h e  l e a f  s h e a t h ,  p r e v e n t i n g  forn la t io l l  of 
p a n i c l e s  : 
i i )  w h i t e  head:  Growing p l a n t  p a r t s  a r e  
severed  a f t e r  p a n i c l e  i n i t i a t i o n .  

Fe r~ iando  (1967) r e p o r t e d  t h e  f o l l o t r i n g  egg 
p a r a s i t e s  i n  SrC Lanka: two Eulophfdae ,  
T e t r a s t i c h u s  s c h o e n o b i i  F i e r i e r e  and 
T e t r a s t i c h u s  l s r a e l i  Mani and Kur i an ,  one -- -- 
S c e l i o n i d a e ,  Tslenomus d ignus  Gahan. and a n  - 
unidentified s p e c i e s  of  T r i c h o g r a m a .  T, - 
i s r a e l i  i s  r a r e  and a t  b e s t - p a r a s i t i z e s  2% 
qf  Lhe second brood of T i n c e r t u l a s  e s g  - - 
masses. P a - a s i t i z a t i o n  by T schoenob ly  may 
be a s  nuch a s  10% i n  t h e  second brood of  
egg masses. 

I. i l igncs i s  t h e  most irrlportant egg -- 
~ a r a s i t e  of  T.  i n c e r t u l a s  i n  S r i  T.anka, 
be ing  a n  excei&nt s e a r c h e r ,  and i s  
respc  n s i b l e  f o r  approximate ly  85% 
p c r a s i t i z s  c l o n  in second brood egg n a s i e s ,  
though cqncomiiant  l o s s  cf c rop  by 
T e  f n c e r t u l a s  t o  t h e  e x t e n t  ~f 20% has  been - 
s u s t a i n e d ,  

Ra japakse  and Ru la seke re  (1980) a l s o  
r e p o r r e d  ttle follo:7ine eag p a r a s i t e s  of - -- 
", i n c e r t u l a s :  Trichogralnma nfnutum R i l e y ,  - --- -- -- - 
T. s c h o e n o h i i ,  T, i s r a e l i  and Tc dignus, .  - 
T. d ignus  was foLncl on-iize t h a n  6 7 L  z g g  - 
masses Combined p a r a s i t i z a t i o n  r a t e s  
averaged 88% ( r a n g e  77-992) and were 71% i n  
D i n i p i t i y a ,  81% i n  Matara ,  81% i n  
h h a l a n t o t a ,  86% i n  Kamburupit iya and 97% 
i n  Kekanadura. 

L a r v a l  p ~ r a s i t e s  of T. i n c e r t ~ i l a s  recorded - 
i n  S r i  Lanka a r e  t h r e e  s p e c j e s  of 
Rracon ic~ae :  Apante les  f l a v i p e s  (,ancrnn, 

-- 
A p ~ n t e l e s  s choenob i i  WiLkjnson 2nd S h l r k t a  -- 
schoenoh i i  V i e r r e c k  ( d o r s a l i s  datsurnara) ,  
one Eu loph idae ,  Apro toce tus  sp .  an([ a n  

- --A 

Ichneumoldae I s o ~ i m a  sp .  (Fernando 1957) ,  
P a r a s i t i z a t i o n  by t h e s e  p a p a s i t e s ,  i n  
g e n e r a l ,  i s  ex t r eme ly  low and no survcy o r  
e v a l u a t i o n  of t h e  r e l a t i v e  iiliportance 01 

t h e  p a r a s f t e s  h a s  y e t  been dsne -  

I n t r o d u c t i o n  of Te~enomus  
-- benef l c u s  

Zehntner  and a  ni~mber of l a r v a l  p a r a s i t e s  
nay ho ld  promise f o r  c o n t r o l  of 
T. i n c e r t u l a s  , - 

Leaf f o l d e r ,  Cnaphaj .acrocis  ~ e d i n a l i s .  The 
damage t o  t h e  paddy p l a n t  I s  caused Gy t h e  
c a t 3 r p i l l a r  which f o l d s  t h e  l e a f  h lade  i-rlto 
tuhula ;  s t r u c t u r e s  an.: f e e d s  on t h e  g reen  
l e a f  t i s s u e s  w i i h i n  t h e s e  s t r u c t u r e s .  
Usua l ly  o n l y  one c a t e r p i l l a r  i s  found 
w i t h i n  each  f o l d , ,  

Rajapakse  and KuZasekers (1982) r e p o r t e d  
t h e  f o l l o ~ i n g  p a r a s i t e s  of C ,  med ina l f s  f n  
S r i  Lanka, i n  arid around th; s o u t h e r n  town 
of N a t a r a :  t h r e e  Braconidae ,  Apante les  
r u f i c u s  ( N a l i d a y ) ,  ~ p a n t e l e s  f l a v i p e s  

-- 
(Cameron) and Plicrohracon h-.betor  Say,  one - - 
Elasnlidae,  Elasmus s o ,  and a Tach iq idae  

-- - 
( D i p t e r a ) .  Bactromyia f r a n s s o n i  Bar. --- 
P a r a s i t j z a t i n n  r a t e s  were 38% i n  
Den ip i t i j r a ,  48% i n  Kainburupit iya,  53% i n  
r l a t a r a ,  602 i n  Kak~qaila and 70% i n  Plalpana, 



Paddy G a l l  Pfidge, Orseol ' ia  o ryzae  
The paddy g a l l  midge i s  a  major  p e s t  of 
paddy i n  t h e  wet zone of S r i  Lanka and i n  
c e r t a i n  p a r t s  of t h e  d r y  zone I n  t h e s e  
a r e a s  abou t  10% of t h e  t i l l e r s  of t h e  paddy 
c rop  a r e  a f f e c t e d  by t h i s  p e s t .  Prolonged 
p e r i o d s  of o v e r c a s t  s k i z s  coupled  w i t h  
l i g h t  t o  moderate r a i n s  f avour  hea iy  c i o p  
i n f e s t a t i o n  by t h i s  p e s t .  Under such 
c o n c l ~ t i o n s  of h i g h  k u n i d i t y ,  up t o  LO% of 
t h e  t i l l e r s  of t h e  paddy s h o o t s  have shown 
s i l v e r  s h o o t s .  The p e s t  a t t a c k s  s e e d l i n g  
paddy. Only on r a r e  occas ion  does  i t  a t t a c k  
mature  paddy. 0. o ryzae  produces no s i l v e r  - -- 
shoor s  on mature paddy, bu t  c a u s e s  t h e  l a s t  
emerging l e e f  t o  become findersized and 
t r a n s v e r s e l y  crumpled. 

Very l i t t l e  informat i -on  i s  a v a i l a b l e  1 S r i  
Lanka on t h e  p o p u l a t i o n  f l u c t u a t i o n  of 
0.  oryzae  i n  paddy f i e l d s .  The f i r s t  - -- 
appearance  of s l l v e r  s h o o t s  i n  t h e  f i e l d s  
i s  s t i l l  t h e  on ly  i n d i c a t l o n  of t h e  
p re sence  of t h i s  p e s t .  

Two hymenopteran p a r a s i t e s  P l a t y g a s t e r  
ory zae  kiani ( S c e l i o n i d a e )  and D i n a n u s  s p ,  --- 
(P te romal idae )  and two p r e d a t o r s ,  t h e  
c a r a b i d ,  Casnoidea i n t e r s t i a l i s  and t h e  -- -- 
zeduvi id  Nabis c a p s i f o r m i s  Germar have been 
observed t o  e x e r t  a  l o w  degree  of n a t u r a l  
c o n t r o l  of 0. oryzea  i n  t h e  f t e l d  (Fernando - -  
1967). The p a r a s i t e s  have been observed 
e m e r ~ i n ~  from t h e  nuoae of 0.  orvzea ,  - - - @. i n t e r s t i a l i s  f e e d s  on t h e  pupae of - 
0 . o r y z e a  i n s i d e  t h e  g a l l s  -- - whi le  
N. copsf  f o r n i s  a t t a c k s  t h e  - a d u l t s .  - -- 

B r o w  P lan thopper ,  N i l a p a r v a t a  l u g e n s  
The brown p l a n t h o p p z  is  o n  of t h e  most 
d e s t r u c t i v e  p e s t s  of  rhe  r i c e  c r o p  i n  S r i  
Lantka. It was f i r s t  recorded a s  a  p e s t  of  
r i c e  under t h e  name N i l a p a r v a t a  g r e e n i  - 
( D i s t a n t )  i n  K a l t i t a ~ a  d i s t r i c t  i n  1912 
(Fernando e t  a l ,  4979) S ince  t h e n  s p o r a d i c  
ou tb reaks  have occur red  i n  s e v e r a l  a r e a s .  
mainly i n  sou:hwestern S r i  Lanka I n  t h e  
l a s t  two decades ,  i t  has  been appea r ing  i n  
l a r g e  numbers ic s e v e r a l  d i s t r i c z s ,  
e s p e c i a l l y  i n  Amparai and B a r t l c a l o a ,  and 
o c c a s i o n a l l y  c a u s i n g  hopperburn a  d ry ing  
up of p l a n t s  i n  l a r g e  pa t ches  (Fernando 
1.975; Dyck and Thomas 1979).  

P a r a s i t i s m  has  g e n e r a l l y  been r ecogn ized  a s  
caus ing l e s s  brown p l a n t h o p ~ e r  m o r t a l i t y  
t h a n  ? r e d a t i o n .  Most p a r a s i t e s  of t h e  brown 

p lan thopper  a r e  low and appea r  t o  have 
l i m i t e d  v a l u e  f o r  checking p lanthopper  
popu la t ion .  However such ,  a  l i n t t a t i o n  may 
be overcome by t h e  combined e f f e c t s  of 
s e v e r a l  p a r a s i t e s  t h a t  a t t a c k  s e q u e n t i a l l y  
d u r i n g  t h e  development of p e s t  i n s e c t  
ou tb reaks .  

P a r a s i t i z a t i o n  of t h i s  p e s t  i n  Arpa ra i  
d i s t r i c t  i s  caused mainly by S t r e p s i p t e r a ,  
but  p a r a s i t i z a t i o n  i s  g e n e r a l l y  low, 
acco rd ing  t o  Otake e t  a i  (1976).  They 
observed t h e  fo l lowing  p r e d a t o r s  i n  Amparai 
a i s t ? i c t : s ~ i d e r s .  t h e  Carabid Casnoidea 
i n t e ~ s t i t i a l i s ,  t ;JO s p e c i e s  3 
C o c c i n e l l i d s ,  a r ~  a s s a s i n  b ~ g  (Reduvi id)  and 
Cry to rh inus  sp.  ( a  Pl i r id) .  T!:t-y a l s o  
-epor ted  hfgn p a r a s i t i c  a c t i v i t i e s  by 
Elenchidae  DLyin idae ,  P i p u n c ~ ~ i d a e  and 
nematodes i n  Kandy d i s t r i c t .  But t h e s e  r e l e  
s p o r a a i c  and a f f o r d e n  no e f f e c t i v e  c o n t r o l .  

Rajendram (1982) c o l l e c t e d  a n  Anthocorid,  
t h e  Mir id  Cry to rh inus  l i v i d i p e n n i s  Reuter  
ancl two ~ o c c ~ l l i d s  i n  t h e  paddy f i e i d s  of 
Amparai and Ba , t i ca loa  d t s t r l c t s .  
Pseudogonotopus s p <  (Dry in idae )  i n  
R a t t i c a l o a  d i s t r i c t  and Nymarids and 
Trichogrammatids,  p a r a s i t i z i n g  eggs of 
N. l u g e n s ,  i n  Kandy d i s t r i c t L  - -  

I n  t h e  n o r t h e r n  p rov ince ,  Rajendram and 
Devara jah  c o l l e c t e d  C .  l i v i d i p e n n i s  from 
Pa ran than  Kalmadu and  J a f f n a  (Rajendram 
1982).  S t u d i e s  have i n d i c a t e d  
C l i v i d i p e n n i s  t o  be an  e f f e c t i v e  p reda to r  
- 
of N. l ugens  (Devara jah  and Rajendram 
1982).  It was p o s s i b l e  t o  mass c u l t u r e  
C l i v i d i p e n n i s  s u c c e s s f u l ~ y  i r  t h e  
l a b o r a t o r y  w i t h  a  view L O  r e l e a s i n g  i t  i n  
t h e  r i c e  f i e l d s  (Devara jah  and Rajendram 
1981) H o ~ ~ e v e r .  sampling of paddy f i e l d s  i n  
Karadianaru  (Rajendran and Devarajah 1981) ,  
K i l i n o c h c h i  and J a f f n a  (Rajendram 1982) 
over  a  2 y e a r  pe r iod  d i d  not  r e v e a l  any 
a p p r e c i a b l e  p o p u l a t i o n  i n  t h e s e  l o c a t i o n s  

Leafhopper complex: N e p h o t e t t i x  v f r e scens  
Nepho te t t i x  n i g r o p i c i u s  
N e p h o t e t t i x  imp ic t i ceps  
T e t t i z e l l a  sDect ra  
Inazuma d o r s a l i s  

San ta  e t  a 1  (1973) r e p o r t e d  t h a t  t he  most 
p r e v a l e n t  l ea fhopper  s p e c i e s  were 
N- v f r e s c e n s  and LT. n i g r o p i c t u s  i n  paddy 

- 
f i e l d s  i n  Kandy d i s t r i c t ,  compris ing  a s  
much a s  37.2% of t h e  "sect popula t io i l .  



These were cbserved t~ i r . r r e a s s  7;c';'Y 
gradually t.ill t h e  tlzading r t a g e  c ?  ? l ie  

. c rop ,  and sharply a.ft:e-c the heading s t a g e ,  
Occae iona l iy ,  N e p h c ~ t e t  -- z i x  :;p e peak 
populat:  on !.;as n;r;.?-ed t ; e l u r e  maxi,xiii!, 
t : i l l e r i n g .   hey r l s o  r e p o r t e d  
p a r a s i t l z a t i a n  C I ~  adu?-:~ and .r,ymphs by 
D o r i l a s  sp. arF t o  1 .  Slnce  i n c r e a s e  13 
p a r a s i t e  .pnpul.aeion w a s  o!>~er.xied %:?ten c r o p  
I s  Seatlfng ::?an a t  t x o  ~ s e ~ k s  a f t e r  
t r a n s p l a ~ t j n g ,  t l?e ' I o .~e r lng  ol' the p e s t  
p o p u l a t i o n  mag be d u e  t o  h igh  pal-as1ti .c  
a c t i v i t y .  Beiice p e s t  ep-f.deaiic may 55 
avqided by a 2  ! n c r e ~ s L a g  ~ o p x l a r j o n  r f 
n a t u r a l  c n ~ v l e s .  The  greda  t o r  
C, l i v i ? i p ~ n n i s  was observed t o  comprise  
2 5 %  a n d s p g e r s  4.1% cf t ~ l e  i n s e c t  
popula t ion .  

Devara jah  (1983) r e p o r t e d  t h e  f o l l o w i n g  
g e n e r a l  p r e d a t o r s  i n  p a d l y  f i e l d s ,  d u r l n g  a  
2 y e a r  survey:  t h e  C o c c i a e l l i d s  Ada l i a  
i n d i c a  and Cocc ine i l a  octomaculae,a an- -- - 
Odorlata L e s t e s  s p . ,  and Pscudagr ion  5 2 ,  I n  - -- 
Karadianaru ,  K i l f n o c h c h i  and J a f f n a  and 
Orchetrum sp .  and Anax sp .  i n  Xaradianaru  - --- - 
and Ki l inochch i .  

The p r e s e n t  su rvey  i n d i c a t e s  t h e  p re sence  
of endemic p a r a s i t e s  and p r e d a t o r s  t h a t  
could  be manipula ted  i n  bio1ogl.cai  c o n t r o l  
of p e s t s  of the  r i c e  crop.  Where, t h e  l o c a l  
stock of n a t u r a l  enemies i s  inadequa te '  t o  
acil leve s a t i s f a c t o r y  b i o l o g i c a l  c o n t r o l ,  
t h e s e  can  be supplemented w i t h  i n t r o d u c e d  
e ~ i o t i c  n a t u r a l  enemies.  
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