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Fek books h r l t t e n  cn t h f  i n s e c t  p e s t s  cf S r i  

Lanka a r e  a v a i l a b l e  e i t h e r  t c  t h e  s t u a e n t s  o r  

t c  t h e  t e a c h e r s  i n t e r e s t e d  i n  t h i s  s u b j e c t ,  

This bcok i s  in tended  tc be a  supplementary 

read ing  XGiterial tc t h e  G . C . E .  (Advance15 L e v e l )  

s t u d e n t s  and a  gu ide  t c  t h e  t e a c h e r s .  

Studying t e x t  book ' a t e r i a l  a l o n e  w i l l  n c t  g i v e  

a s t u d e n t  an a p ~ r e c i a t i o n  cf t h e  p e s t  ~ r o b l e n ~ s  

irr r i c e .  The t e a c h e r s  shou ld  s t r o n g l y  

enccurage t h e  s t u d e n t s  t o  g c  t c  a  nearby padcy  

f i e l d  and a t t e m p t  t o  observe  t h e  damage acne Ly 

t h e s e  i n s e c t s  and tc c o l l e c t  therc. Wherever 

t h i s  i s  n o t  p o s s i b l e  due t o  t h e  l o c a t i o n  cf a 

s c h o o l ,  i t  i s  d e s i r a b l e  t o  main ta in  a 

c o l l e c t i o n  cf i n s e c t  p e s t s  and t h e  p l a n t s  

dar,aged by then  f c r  t h e  s t u a e n t s  t o  observe .  

I have  drawn i n f o r n a t i o n  given i n  t h i s  t c ck  

f r  olr v a r i o u s  s c u r c e s  l i s t e d  i n  t h e  

b i b l i o g r a p h y .  ?he Departrr~ent of A g r i c u l t u r e  

k h i c h  i s  given t h e  x,ancate of a l l  a s p e c t s  of 

s c e i n t i f i c  r e s e a r c h  cn r i c e  grckn i n  S r i  Lanka, 

p u b l i s h e s  sen i -annua l  and annua l  r e p c r t s  hhich 

h i q h l i g h t  t h e  c u r r e n t  s t a t u s  c f  knouledge abcu t  

1 t h e  p ~ s t s  cf paccy. l h e  s t u d e n t s  and teaci-!ers 

a r e  encouraged tc r e f e r  t c  t h e s e  r e p o r t s  tc 

up-date t h e i r  knchledqe G n  t h e  p e s t s  c f  p ~ d d y .  
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T h e  illustrations on rice stenborers are 

reproduced under perxission fron the UFLE book 

entitle6 'Rice Ercauction Manual in the 

Fhilippin~s". I thank Mr. G.G. Ranbanda of the 

Cepartnent cf Agricu.ltura1 Biology for typing 

this nanuscript. My wife Kalyani gave her  
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The d i s s e m i n a t i o n  o f  : : c i e n t i f i c  ~ r l f o r n a t i o n  i s  one o f  

; f u n c t i o n s  of  t h e  Na-hirai Resources ,  Energy & Science 

kd- thor i ty .  The J o u r n a l  o f  t h e  N a t i o n a l  S c i e n c e  Council 

p u b l i s h e d  by t h i s  Au. thor i ty  provide8 a  medium f o r  the  

p b l i c a t i o n  of  s c i e n t i f i c  r e s e a r c h  p a p e r s ,  and "Vidurawa" , the  

i:,ritarterly s c i e n c e  h l l e t i n  c o n t a i n s  s c i e n t i f i c  a r t i c l e s  of a 

g e n e r a l  n a t u r e  which i s  o f  i n t e r e s t  t o  t h e p u b l i c .  

There i s  s t i l l  a  wide g a p  i n  t h e  a v a i l a b i l i t y  o f  reading 

m a t e r i a l  o n  s c i e n t i f i c  s u b j e c t s  o f  Local i n t e r e s t .  One resul t  

o f  t h i s  i s  t h a t  s c i e n c e  s t u d e n t s  c o n f i n e  t h e i r  r e a d i n g  on iy  t o  

t h e i r  s c h o o l  n o t e s  and t o  'the few a v a i l a b l e  t e x t  books which 

a r e  m o s t l y  p u b l i s h e d  a b r o a d .  I n  a n  a t t e m p t  t o  improve t h i s  

: . i t u a t i o n ,  t h e  Working Committee on  S c i e n c e  Educa t ion  Researci: 

of  t h e  Natural Resources ,  Berm and S c i e n c e  A u t h o r i t y  dec idea  

t o  p u b l i s h  a s e r i e s  o f  b o o k l e t s  on s c i e n t i f i c  t o p i c s  o f  l o c a i  

i n t e r e s t  a s  supplementary  : reading m a t e r i a l  f o r  s t u d e n t s  and the 

g e n e r a l  p b l i c .  The a u t h o r s  who have h e n  s e l e c t e d  by the 

3 o r ~ n i t t e e  t o  p r e p a r e  t h e s e  b o o k l e t s  a r e  e x p e r t s  i n  S h e i r  

r e s p s c t i u e  f i e l d s ,  The m a n s s c r i p t s  t h a t  were submi t ted  by t n e  

a u t h o r s  were examined by r e f e r e e s  before  being a c c e p t e d  f o r  

y b l i c a t i o r .  The views e x p r e s s e d  i n  t h e s e  publ lca . t lons  a r e  

t ' n o s e o f  t h e  a u t h o r s  and are  no t  n e c e s s a r i l y  t h o s e  of t h e  

N a m r a l  Resources ,  Energy iL S c i e n c e  A u t h o r i t y .  

I must' thank  t h e  Woriung Committee on  S c l e n c e  Education 
f iesearch o f  t h e  N a t u r a l  Resources ,  Energy 8 S c l e n c s  A ~ i t h ~ r x t y ,  

aad I n  particular P m f .  V .  Basnayake who 1s t h e  Hony. D l r e c t o r  

o f  'the ' d o r a n g  Comxnlttee f o r  t h e  work they have done t o  make 

t h l a  p r o j e c t  a  s u c c e s s .  

R. P. Jayewerdene 

Di rec tor -Genera l  



Rice is t h e  rcost i m p o r t a n t  c r o p  grown i n  S r i  

Lanka. I n  1961,  t h i s  c r c p  c o n t r i b u t e d  23 

p e r c e n t  i.e, more than a n y  o t h e r  c rop ,  t o  che 

g r o s s  d o ~ e s t i c  p r o d u c t  i n  a g r i c u l t u r e  (Anon. 

1963) .  Rise p r c v i d e s  a b o u t  60  p e r c e n t  of t h e  

t o t a l  d a i l y  c a l o r i e  i n t a k e  cf S r i  Lankans 

(Ancn. 1 5 6 4 ) .  I n  1983  n e a r l y  30 p e r c e n t  cf a l l  

t h e  c u l t i v a t e d  a r e a  i .e. 624,COG ha i n  S r i  

Lanka has under Faddy and t h e  t o t a l  p r o d u c t i o n  

b a s  2.479 k i l l i c n  r e t r i c  t o n s .  (Ancn. 1584) .  

F e s t  p r o b l e ~ s  are a &a jor c o n s t r a i n t  a g a i n s t  

p r c c u c t i c n  of paddy i n  S r i  Lanka. Among t h e s e  

p e s t s  are a r t h r o p o d s ,  b i r d s ,  mam,al s , 
n e s a t c d e s ,   ath hog ens and weeds. The a r t h r o p o d  

p e s t  complex i n c l u d e s  c r a b s ,  i n s e c t s  and mites. 

Wickramasinghe  (1977)  reported t h a t  a r t h r o p o d  

p e s t s  d e m g e d  a n  e s t i m a t e d  130,000 ha c a u s i n g  

an a v e r a g e  less cd 250  kg/ba ( 8 . 5 6  b u / a c ) .  

The  ~ ~ a j o r  p e s t s  sf r i c e  v a r y  f r o n  c o u n t r y  t o  

c c u n t r y .  k i t h i n  a g i v e n  c o u n t r y  . t h e  s t a t u s  of 

a p e s t  ray v a r y  a m n g  d i f f e r e n t  a g r o c l i m a t i c  

zones ,  between t h e  g r c b i n g  s e a s o n s  and 

a c c o r d i n g  t o  t h e  p r e v a i l i n g  wea the r  p a t t e r n .  

For a g i v e n  l o c a t i o n  and a g i v e n  s e a s o n ,  the 

darcage d o n e  by  a n  i n s e c t  pest depends  on t h e  



p c z s t  spec i e s ,  level of pest populat ion,  v a r i e t y  c 

%ad the s t a g e  of growth a: t he  p l a n t  a t  the  

t h e  cf  infestation. It is a l s o  kwwn t h a t  a 

c e r t a i n  insect species e i t h e r  p r e v i m s f y  m t  

i d e n t i f i e d  as pests or i d e n t i f i e d  cn ly  as minor 
pests could later assume aa jor  p e s t  status with 

c e r t a i n  changes i n  the  agroecosysteE. For 

example, t h e  brctdn Lplanthopper becarre a ma j o ~  

p e s t  during 1970 s with t h e  in t roduc t ion  of neb 
succu len t  varieties and f e r t i l i z e r  mixtures 

with h igher  l e v e l s  of Nitrogen (Fernando 1975). 

'Phe pests of  rice could be ca t e rgo r i zed  e i t h e r  

aceordinq to t h e  taxonacic  c ~ a s s i f i c a t i c n  of 

the pest  o r  based on the  p a r t  of t he  p l a n t  that  

is attacked by it, A &ore useful approach 

thcugh, p a r t i c u l a r l y  f r o =  the  pea t  management 

p ~ i n t  of view, wculu be t o  classify t h a  i n  

relatian t o  t h e  stage of g r c k t t  i.e, p h e n o l q y  

of t h e  r i c e  p l a n t .  I t  is t h i s  phenalcgical  

approach t h a t  i s  fo l loked  throughcut t h i s  t e x t ,  

The r i c e  plant  is knckn tc undergc seve re l  

d i s t i n c t  stages of g r c r t h .  These phenoloc;.ical 

stages and t h e i r  c h a r a c t e r i s t i c s  are s h a m  

Tabre 1. 

DifEerent  pests are known tc be a s s o e i a t e c  % l t h  

these phenological  stages cf t h e  rice plaht .  

Some ~ s s t a  are cf r a t h e r  s h c r t  duration and a r e  
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TABLE 1. PElWGUiGP CF RICE 

-------------__I---------- 

Stage of G~cblth and its Najor C h a r a c t e r i s t i c s  

Duration i n  a 3 Honth 

Crop 

Ha jor phase Sub-div is ion  

Vegetat ive Gerainat  i on  mergence  of r a d i c l e  

phase 0-6& and c c l e o p t i l e  

w e e k  

Seed1 ing D ~ v e l o p ~ e n t  of 

( t r ansp lan -  l a t e r a l  roo t s  and up 

t ing 1 tc  f i f t h  l e a f ;  endos- 

perm i s  f u l l y  

u t i l i z e d .  

l i l l e r i n g  Appearance of f i r s t  

t i l l e r  t c  t he  

t e r t i a r y  prcduct ion 

of t i l l e r s  

Reproduc- Panicle I n i t i a t i o n  of pani- 

t i v e  phase i n i t i a t i o n  c l e  prinodium a t  

3 7th-11th t h e  groking shoot 
reek 

Elcngat ion Elongat ion of upper 

and booting intern~ces;  pan ic l e  

development and spi -  

k e l e t  becomes d i s -  

t inguishable 



Re d i n g  

Flowering 

Ripening M i l k y  stage 

phase 

11 th  - 1 5 t h  

week Dough s t a g e  

Matura t ion  

s t a g e  

E~ergence of pan ic l e  

t i p  ou t  of f l a g  l e a f  

sbeath 

A l l  spikelets i n  the  

pan ic l e  bloom; p o l l i -  
na t i on  and f e r t i l i -  

zation 

Starch i n  g r a i n  
changes from watery 

t o  ~ i 1 k y  cons is tency  

S t a r ch  t u r n s  f r o a  
s o f t  dough t o  hard 

dcugh 

SO percent  of  g r a i n s  

become hard, c l e a r  

and f r e e  from 

g reen i sh  t i n g e ;  
l e aves  t u r n  yellow 

i n  ascending order  

source ;  fiergara (1970) 

ccnf ined  tc a s p e c i f i c  s t a g e  t u t  o t h e r s  nay 

occur  throughout  one o r  more phases of grokth. 

The i n s e c t  p e s t s  a s s o c i a t e d  k i t h  t h e  d i f f e r e n t  

phena logica l  stages of grokth  of r i c e  grobn i n  

Sri  tanka ate  shckn i n  Fig. 1. 



XI. .Peata Attacking Rice W i n g  ite Vegetative Phase 

 he rice plant during its vegetative phase is 
8 

attacked by various pests. Most cf these are 

foliage feeders. There are some pests that 

attack the s t e ~  and at least one is knokn to 

dareage the roots of the rice plant in its 

vegetative ~haae. 

Early in the vegetative phase, i.e. at the 

seealing stage, pests ccula becom serious due 

tc their potential ability tc kill the host 

plant. Bowever during its late veg~tative 

phase the plant cculd tclerat~ a certaln degree 

of damage without an economic loss in yield. 

hcng the insect Fests that occur locally, 

those which predo~inantly attack the seedling 

rice are: rice thrips, Baliothr ips bif cr~is 

(Bagnall); rice whorl Raggot, Hyarellia 

~hilippina; rice stea fly, Atheriqona exigua 

Steiner and rice gall ~idge, Crseclia cryzae 

(koca-#ascn ) . 
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1. Rice rchrips, Baliothrips biformis(Bagna1.l) 

Fig. 2 R i c e  thrips. adult  

Rice t h r i ~ s  are a pes t  kh ich  may e x h i b i t  

o c c a s i o n a l  s e r i c u s  o u t b r e a k s  t h a t  can be 

e x t e n s i v e ,  p a r t i c u l a r l y  bhen t h e  c r o p s  a re  
p l a n t e d  l a t e  due ta sccic-eccnomic p r e s s u r e s  on 

t h e  f a r a e r s  (kickrarciasinghe 19b0) .  Usually 

t h e s e  c u t b r e a k s  c c c u r  due t c  f a i l u r e  cf t h e  
r a i n s  bh ich  a r e  normal ly  expec ted  e a r l y  i n  t h e  

g r c k i n g  season .  T h i s  p e s t  is i s l a n a k i ~ e  i n  

d i s t r i b u t i o n  and cou ld  occur,  b c t h  i n  lok land  

and i n  upland r i c e .  



T h i s  i n s e c t  be longs  t c  t h e  family T h r i p i a a e  in  

o r d e r  Thysanoptera ;  t h i s  o r d e r  is c h a r a c t e r i z e d  

by t h e  p r e s e n c e  c i  a s y m e t r i c a l  mouth p a r t s  i n  

a  cone and n a r r o k  wings w i t h  a  l o n g  f r i n g e s  of 

h a i r  (Fig .  5 ) .  

E a r l i f  r t h i s  i n s e c t  was known as T h r i p s  oryzae 

(Wi l l i ams) .  B h a t t i  and Mount (1981)  p laced  

t h i s  i n  genus  S t e n c h a e t o t h r i p s  as S. b i f o r m i s  

( B a g n a l l ) .  

D m G E  

Usual ly  t h e  p l a n t s  one tc two weeks o l d  a r e  t h e  

n c s t  s u s c e p t i b l e  t c  t h r i p s  a t t a c k .  Thus t h r i p s  

a r e  a  s e r i o u s  ~ e s t  i n  t h e  n u r s e r i e s  and i n  

s e e d l i n g s  i n  b roadcas t - sckn  r i c e .  Ihe 

s u s c e p t i b i l i t y  o f  p l a n t s  t o  t h r i p s  a t t a c k  nay 
p e r s i s t  up t o  s i x  t o  e i g h t  weeks from sowing 

(Anon. 1960) .  Rcwever, ~ l a n t s  o l d e r  than f o u r  

and a h a l f  keeks  a r e  se ldom a t t a c k e d .  (Anon. 

1970) .  According t o  Pa thak  (1S70) r i c e  c r c p s  

a t  heading s t a g e  nay be a t t a c k e d  by t h r i p s .  

The a d u l t  t h r i p s  a s  w e l l  a s  t h e  nyrtiphs suck t h e  

s a p  f r o &  t h e  t e n d e r  l e a v e s  a f t e r  l a c e r a t i n g  t h e  

t i s s u e s .  Th i s  aam.age l e a d s  t o  t h e  forrcat ion of 

y e l l o k  s t r e a k s  kh ich  may j o i n  t o  impar t  a 

y e l l o k  c o l o u r  t o  t h e  l e a f .  Another 

c h a r a c t e r i s t i c  symptom. c f  t h r i p s  a t t a c k  is t h e  



l c n g i t u d i n a l  r ~ l l i n g  up of t h e  leaf from t h e  

l a t e r a l  margin towards  t h e  mid-rib. I n s i d e  t h e  

r o l l e d  l e a f  one nay f i n d  y e l l o v i s h  brckn o r  

b l a c k i s h  t h r i p s .  The unopened l e a v e s ,  when 

a t t a c k e d ,  r e ~ a i n  so. Under heavy i n f e s t a t i o n  

t h e  l e a f  m y  w i t h e r  and its t i p  d r i e s  o f f .  The 

p l a n t s  t h a t  s u r v i v e  t h e  a t t a c k  e x h i b i t  pcor 

growth and b e a r  l e s s e r  amount of g r a i n s .  Heavy 

i n f e s t a t i o n  Eay a l s o  r e s u l t  i n  fo rmat ion  of 

u n f i l l e d  g r a i n s .  Areas  k i t h  s e v e r e  a t t a c k  may 

a s s u r e  a scorched  appearance  (Pathak 1970) .  

LIFE HISTORY 

Eqqs 

The e g g s ' o f  B. b i f c r n i i s  are l a i d  i n  s l i t s  made 

by t h e  f e s a l e  i n  t h e  b l a d e  of t e n d e r  leaves. 

They a r e  t i n y  and l i r i p i d  a t  t h e  beginning and 

t u r n  yel low b e f o r e  h a t c h i n g .  

Larvae 

The newly emerged l a r v a  is c o l o u r l e s s .  I t  

becc~es p a l e  y e l l c h  by t h e  s e c ~ n d  i n s t a r  

(Pathak 1470) .  The l a r v a e  feed w i t h i n  t h e  

r o l l e d  t e n d e r  l e a v e s .  



Pupae 

The pupa l  s t a g e  is a  q u i e s c e n t  s t a g e  where no 

f e e d i n g  o c c u r s .  I t  is u s u a l l y  o f  s h o r t  

d u r a t i c n .  T h i s  s t a g e  is preceded by a  

pre-pupal s t a g e .  

Adul t  

The a d u l t  is  a  s a a l l  i n s e c t  a b o u t  1.0 n long.  

I t  is e i t h e r  brown o r  b l a c k  and h a s  na r rob  

r i n g s  f r i n g e d  wi th  l o n g  h a i r .  The f e a a l e  b e a r s  

a  saw-like o v i p o s i t ~ r  a t  t h e  t i p  of h e r  a b a c n ~ n .  

The known h c s t  range o f  t h i s  i n s e c t  i n c l u d e s  

scme graminaceous ueeds. Anong t h e  c u l t i v a t e d  

p l a n t s  it h a s  been recorded  front rice and maize. 

T h r i p s  a r e  mainly  a  dry s e a s o n  p e s t  kh ich  

daaage p l a n t s  under water s t r e s s .  The 

p c p u l a t i o n  d y n a ~ i c s  of t h i ~  p e s t  under l o c a l  

c o n d i t i o n s  is l i t t l e  knokn. The p o p u l a t i o n  

b u i l o s  up and r e a c h e s  a  peak dur ing  t h e  

s e e d l i n g  s t a g e  of t h e  r i c e  c r c p .    he l a t e  

p l a n t e d  c r c p s  a r e  t h e r e f o r e  prone t o  s e r i o u s  

a t t a c k s .  



No e f f e c t i v e  b i c l o g i c a l  c o n t r o l  a g e n t s  cf t h i s  

p e s t  have h i t h e r t c  been r e p o r t e d  £sox S r i  Lanka. 

Kudagamage (1577)  s c r e e n e d  o v e r  600 indigenous 

r i c e  v a r i e t i e s  and found t h a t  t w c  Dahanala 

v a r i e t i e s  and Kaluheena t i  were r e s i s t a n t  t c  

t h r i p s  oarcage. Bcrever ,  i n  b reed ing  progran.n.es 

t h e s e  v a r i e t i e s  have t u r n e d  c u t  t c  be pccr  

d c n o r s - a s  t h e y  conbined very  pooly  wi th  t h e  neb 

improved h i g h  y i e l d i n g  rice v a r i e t i e s .  Some 

I R R I  ( I n t e r n a t i c n a l  R ice  Research I n s t i t u t e )  

v a r i e t i e s  a l s o  shoked n e s i s t a n c ~  t c  ri:oderate 

t h r i p s  i n f  e s t a t i c n s  b u t  cou ld  no t  t o l e r a t e  

heavy attacks. 

Althcugh f l o o d i n g  and adding a kerosene o i l  

f i l ~  t o  the field h a s  been suggested a s  a 

c u l t u r a l  p r a c t i c e  t o  c o n t r o l  t h i s  p e s t ,  t h i s  

r iethca h a s  ~ r a c t i c a l  l i m i t a t i o n s  because t h r i p e  

a r e  a  dry s e a s o n  p e s t .  Harrowing of o l d  p l a n t s  

under ,  a f t e r  a  h a r v e s t ,  is s a i d  t o  reduce t h e  

s e v e r i t y  c f  t h e  2 a ~ a g e  on t h e  subsequent  crop.  

The use  o f  i n s e c t i c i d e s  r e s a i n s  t h e  m a i n  

c c n t r c l  method cf  t h r i p s  darraqe t o  p l a n t s .  The 

s c r e e n i n g  of i n s e c t i c i d e s  f o r  t h r i ~ s  c o n t r o l  



was hindered by the non-availability of 

suitable insecticides in the form of seed 

dressings up until recently. Many of the 

enulsifiable concentrates (EC) and granules (GI 

rhen used as seed dressings, were found to be 

phytotoxic. Although carbofuran and aacconix 

gave enough protecticn under experi~ental 

conditions, the ~ e t h c d  usea kae considered to 

be too hazardous fcr farmer use and the 

effective period was also limited. A slow 

release for~ulation could be expected tc give 

better results tWfckra~.asinghe 1980). Barwal 

agd Rao (1963) found that quinalphos gave the 

best results with carbaryl cofiing next in terms 

of the control obtained seven days after 

application, a period too short to give 

co~plete protection from thrips attack. To 

control this pest, the Department of 

Agriculture (Ancn. 1981) recon,alenas the use of 

any one of the folloking insecticides, at the 

rate of 490-700 ml of active ingredient (a 1 

diluted tc 222-330 L/ha depending on the 

planting density and the stage of grokth: 

carbaryl 85 percent WSP; .oiazinon 4 0  percent 

EC, fenthion 50 percent EC or quinal~hos 75 

percent EC. 



2 .  Rioe Whorl Maggot, Hydrellia philippina 

At Eresent this is a  ino or Fest of rice but has 

the potential of bacolting a mjor rice pest in 

Sri Lanka(Wickrasasinghc 1980). This pest was 

first recorded locally in 1965. It has 

recently reached the level cf an economically 

iaportant pest. In Sri Lanka the rice whorl 
maggot is kiaely distributed in lowland rice 

fields up to an elevation of 600 n above nean 

sea level. 

This is a fly that belcngs tc the family 

Ephyaridae in the order Diptera. This family 

of insects is characterized by having a large 

&mth but no oral vibrissae. The frons of the 

head is bustly and the wings lack either the 

subrcstal vein cr an anal cell. The cosfftn 

nace refers to their habit of feeding on the 

inner wborl i . ~ .  unopened leaves, of the rice 

plant. 

This is basically a pest of seedling rice. The 

plants are susceptible u& to si-x weeke from, 

transplanting and cease to be so after reaching 

the booting stage (Eathak 19701. Cccassionally 

even the xature crop may be attacked 

(Wiekramasinqhe 1560). 



The dm,age is C o w  by tbe xaggots ( l a r v a e )  who 

f e e d  on t h e  ~ e s o p h y l l  of t h e  leaves.  I f  t h e  

f l a g  l e a f  is a t t a c k e d  the emergins  ea rhead  is 

a l s o  prone t c  suffer da~aqe.  In  r e l a t e d  

s p e c i e s  t h e  larvae are a l so  known t o  n i n e  t h e  

l e a f  sheath (Ancn. 19701. 

The u s u a l  sympton of w h c r l  maggot attack is  the 
yel low and ragged appearance of  t h e  infested 

seedlings. The leaf sine f i r s t  a p p e a r s  a s  a  

w h i t i s h  s t r e a k  0.1 - 0.2 RJ~. b i o e  and l a t e r  

aFpears  as  a blotch (Ancn. 1 S 7 G ) .  

LIFE HISTORY 

The f o l l o w i n g  a t c a n t  of the l i f e  h i s t o r y  i s  

based on a d e ~ ~ t i p t i o n  by Pa thak  (1977)  on a 
r e l a t e d  b u t  u n n a ~ e d  species cf H y d r e l l i a .  

The eggs arc laiZ s i n g l y  on e i t h e r  s u r f a c e  of 

t h e  l e a v e s .  They a r e  c y l i n d r i c a l  and w h i t e  

wi th  opaquepclk .  The eggs xteasure 6.72-0.76 

w~ i n  l e n g t h  and 0.17 -0.20 Ea i n  k i d t h .  With 

develcpmfnt the b l a c k  s k e l e t o n  of t h e  enbryo  

becc~.es v i s i b l e .  The i n c u b a t i o n  p e r i o d  ranges  

f r c a  two t c  s i x  cays .  



Larvae : 

The larta is transparent tc light creaa soon 

after hatching but becomes yellowish kith 

feaing. khen full grown it is 6.5-7.2 nn long 
and cylindrical kith the posterior end of the 

body tapering tc a pair  of spiracles. A 

heavi ly  sclerotizea niouth hcok is also 

visible. The larval period is 1G-12 days. 

Pupa : 

The pupa is found cutside the feeding stalk. 

It is light brown, ovoid to cylindrical kith 

the . ~ostericr end gradually tapering. Tfi e 

adult emrges after 7-10 days cf ~upaticn. 

Aaul t : 

The adults are dull gray-colourea flies. Yhe 
fe~~ales are 1 . 6 - 2 . 3  rrn, long and the males are 

slightly s~aller. 

ECGLGGY 

The comon keed, Cyanadon aactylon k h i c h  i s  

abundant cn the bunds of local paddy f i e l c s  i s  

an alternative hcst of this insect. 



This pest is usually confined to paddy fields 

located up to 600 m above the mean sea level. 

In a given season the population reaches a peak 

between seedlirig and early tillering stages of 

the rice crcp. It dwindles after the booting 

stage due to u~availability cf suitable whorls 

fcr feeding and probable effectiveness of the 

parasites. A strong positive correlation has 

been found to exist between the plant density 

and the aaggot pcpulstion. With increase in 

the planting distance  fro^ 5x5 ct to 20x20 CR, 

there bas a gradual increase of the percent of 

tillers attacked (Wickramsinghe 1980). 

Pour larval parasites cf H.~hilippina have been 

reccrded fron Sri Lanka. Their activity 

reaches a peak at tillering (hickramasinghe 

1480 1 .  

At present nc rice varieties resistant tc this 

insect are available in Sri,Lanka. 

In v i e k  of the ccrrelation Letbeen the pest 

population and the planting density, the 

planting distance cculd be adjusted tc rr*inirnize 

the pest attack. 



Usual ly  the  i n s e c t i c i d e s  are used for the 

c o n t r o l  of t h i s  pest and the  fo l lowing  are 
current ly  recosplr,ended by t h e  D e p a r t ~ e n t  of 

Agriculture (Anon. 19811. Either broadcast 

carbofuran t h r e e  percent  G a t  t h e  r a t e  of 3 7  
kg/ba or  d i a z i n c n  f i v e  percent  G a t  t h e  rate  of 

22 kg/ha. A l t e r n a t e l y  e i t h e r  10  percent  BHC 

dust could be used a t  22-35 kg/ha rate  cr 
diazinon 40 percent EC c o u l d  be sprayed a t  the  

r a t e  of 700-1050 ml/ha. 

3.  Rice Stem Fly, Atherigona exigua 

Fig. 3 Rice ctea riniug t. A t b r i m  Sp., adult 



The r i c e  stec f l y ,  Ather iqona  ex igua  S t e i n e r  

was a major p e s t  o f  rice grown i n  S r i  Lanka 

d u r i n g  t h e  1950s but  has l o s t  its i n p o r t a n c e  

since then.  Fernando (1964) regarded  t h i s  a s  

t h e  least i x p o r t a n t  c f  t h e  rr.ajor stem bor ing  

i n s e c t  pests of rice, 

T h i s  pest is u s u a l l y  found i n  t h e  d ry  zone. 

Bath i r r i g a t e d  and rain-fed f i e l t i s  a r e  a f f e c t e d  

by t h i s  p e s t  d u r i n g  p e r i o d s  cf water s h o r t a g e .  

The rice steK, f l y  is also k n o w  a s  t h e  r i c e  

~Cied l ing  f l y  o r  t h e  stem n i n i n g  nlaggot and 

b e l c n g s  t o  t h e  faaiiy Musciaae i n  t he  c r d ~ r  

Dipkera. 

DAMAGE 

The s e e d l i n g s  k i t h i n  t h e  f i r s t  tbc weeks of 

growth a r e  ~ o s t  s u s c e p t i b l e  t c  a t t a c k  by t h i s  

p e s t .  Bowever, t h e  p l a n t s  u p t o  e i g h t  beeks  cf 

age  can a l s o  be aasaged. Nature  rice p l a n t s  

a r e  n o t  k n o w  t o  b e  attacked (Fernando 1464) by 

A .  exigua.  

The daaage is done by t h e  f i r s t  s t a g e  l a r v a  

uhich b o r e s  i n t c  t h e  g r a k i n g  s h o o t .  Th i s  

r e s u l t s  i n  y e l l ~ w i n g  and b i t h e r i n g  cf t h e  

c e n t r a l  s h o c t  k h i c h  is a n  e a r 3 y  syrrgton cf t h e  



a t t a c k .  L a t e r ,  as t h e  l a r v a  noves towards t h e  

base  of t h e  sten, ,  the p l a n t  g r a d u a l l y  t u r n s  
brown and b e g i n s  t c  r o t .  The presence of 

c r e a r i s h  maggots w i t h  t h e i r  d i s t i n c t  heacs i s  

a n o t h e r  i n a i c a t i c n  02 the p r e s e n c e  of t h i s  p e s t  
(Anon. 1968b). 

LIFE IIISTORY 

C o s ~ l e t e  details of t h e  l i f e  h i s t o r y  cf t h i s  

i n s e c t  under t h e  l o c a l  c o n d i t i o n s  have not  been 

r e p o r t e d .  The account  g i v e n  b e l o b  is Lased cn  

a p u b l i c a t i o n  t y  Fernando and Manickavasagar 

(1957). 

Egci : 

The eggs a r e  l a i d  o n  the l e a f  b l a d e s  of paday 

s e e d l i n g s .  Each egg is o v a l  and elongates., 

u h i t e  and about 1.5 ITIT% l cng .  The eggs hatch in 

tko days. 

The l a r v a  i s  a creamy maggot i.e. l e g l e s s  

l a r v a .  The f i r s t  i n s t a r  b o r e s  i n t ~  the growing 

s h o c t  and  a l l  subsequen t  i n s t a r s  are found 

k i t h i n  t h e  sterr,. The l a r v a l  pericd is one heck.  



Pupa : 

The p u p a t i o n  o c c u r s  e i t h e r  i n  t h e  stee c r  i n  

a d j a c e n t  s o i l .  The pupa is  found i n  a  s m a l l  

y e l l o k  ~ u p a r i u r . .  The a d u l t  e i e r g r s  i n  one  keek .  

A d u l t  : 

T h i s  i s  a s ta l l  f l y  which is 3.0-3.5 r long .  

It r e s e m b l e s  a s n a l l  house  fly. D o r s a l l y  i t  

h a s  a  g r e e n i s h  y e l l o w  t h o r a x  k i t h  t h r e e  d a r k  

s t r i p e s .  The abdonen i s  y e l l o w i s h  brown k i t h  a  

d a r k  ~ e d i a n  l i n e  and  t h r e e  d a r k  s p o t s  c n  e i t h e r  

s i d e .  

Rice a p p e a r s  t o  be t h e  p r e f e r r e d  h o s t  of t h i s  

i 'nsect  b e c a u s e  F e r n a n a c  (1964) c c u l a  n e t  f i n d  

t h e r ,  on w i l d  g r a s s e s  when r i c e  s e e d l i n g s  h e r e  

abundan t .  The a l t e r n a t e  h o s t s  under  local 

c c n c i t i o n s  a re  n e t  known b u t  t h e  ccxxcn 

g r a r . i n a c e o u s  heed  Cynoaon d a c t y l o n  i s  a 

p o s s i b l e  a l t e r n a t e  h o s t .  

The p o p u l a t i o n  aynait , ics  of  t h i s  i n s e c t  under  

t h e  l o c a l  c o n d i t i o n s  a r e  n c t  kncwn. 



The identity of natural enemies, if any, of 5 
exigua in S r i  Lanka has not been established. 

At present no rice varieties resistant to this 

pest are known. 

Although flooding of the paddy fields has been 

advocated as a control R~easure this is bound to 

be a difficult in practice because this insect 

is known to attack during periods of water 

shortage. 

Fernancc and Manickavasagar (1557) reportea 

that parathion was the nost effective cf a 

series of contact and systeaic organophos~horus 

compounds tested. At 0.003 percent 

concentration this cogpound as well as ekatin 

gave 100 percent aortality of aaggots within 48 

hours. Gusathicn and aiptrex also gab€ 

effective ccntrcl but diazinon and malathion 

were not effective. The tiaing of applicati~n 

is critical because the contact insecticides 

could only be effective against the ovipositing 

adults and the first stage larva before it 

bcres into the sterc. An alternative approach 

is tc use the insecticides kith sone systeaic 

acticn. The current recofiriendation by the 



Department of AgricU. (Anon, 1981) is to 

use trichlorphon 70 percent WSP at the rate of 

0 .56  - 1.84 kg/ha. 

4. Rice Gall Midge, .Omeolia gry&ae (Wood Mason) 

The gall midge is one of the mare serious pest 

problems of the paddy growing areas in the bet 

zone of Sri Lanka (Fernando 1964). It is 

endemic to the lcw country wet zone and under 

favourable climatic conditions could spread 

over to the intermediate and dry zones 

(Wickrarrasinghe 1'378). This pest nay cause 

10-40 perc~nt loss of tillers and in extrem 

cases 65 percent loss is possible. 

This insect caused sporadic attacks in the 

1950s and 1960s. Since then it has .assun~ec 

increasing importance and no% this insect is 

ccnsidered to he a major pest of rice 

(Wickra~asinghe 1576). 

Most of the research on this pest was lccally 
carried out by Perera and Pernandc (1966 and 

19651, Wickra~asinghe (1969) and Moader ano 

Alagcda (1570). Fernando (1964) revieh~a the 

local literature on this pest and the fclloking 

description is based on the publications y t h e  

above hcrkers. 



0 

$0 m n .  

Fig. 4 R i m  gall midge, Pachydivlosis oryzse, adult. 
A. E99 
8. Larva 
c. PUP- 
4. Mult 



ThiQ insect is a d ipteran  belonging to the 

f axf ly Ceci damy i idae rhsse ntar&ero a re we1 1 
knawn for t h e i r  a b i l i t y  to induce formation of 

g4llo in the i r  hoist gfant8, Thssr ere minute 

dalicaee t i l e s  w i t h  leag leg@, Pbnq antennae 
and tsduead wing venrtien. Earlier t h i o  insect 

waB kwewn re Pechvdisfosio etyzae (kes61 Maom). 

The r i e e  g a l l  midge i mainly a pest of 

seed l ing  riee but is capable sf attacking 

reproductive shoots as hell. In 4-4 P/2 n o n t h  

rice varieties the incieence of this pest 

during the first nine keeks could cause 

econoric lossee in yield. 

The most visible syzptor~ of gall midge aanage 

is the appearance of a gall that rese~ble~ an 

onion leaf. The gall is fully elongated in 

three weeks after the infestation. The gall 

which is initially about twa m nay eventually 
reach a length cf 190 mar. The morphogensis cf 

the galls and the effect of aultiple 

infestation were described by Perera ana 

Fernandc ( 1 5 6 6 ) .  Acccrding to then1 the qall 



formation results frcm t h e  suppress ion  of the  

growth cone, d e w l o p s e n t  of radial r i d g e s  f r o s  
the innemst leaf primodium j u s t  above t h e  

level of the p o s t e r f o r  end of the l a r v a  and 

then an e longat ion  of t h e  leaf ahea th ,  When a 
l a r g e  nunber cf  larvae hatch on the  s m e  

seed l ing  even auxillary sheat a p i c e s  a r e  

i n fe s t ed .  Mul t ip le  i n f e s t a t i o n  by g a l l  ~ i d g e  
l a r v a e  has  alsa been observed. In mature 

paddy, t h e  g a l l b t i g e  attack causes  t h e  last  

e ~ e r g i n g  l ea f  t a  be c r u p l e a  and unaer-sized 
(Fernam30 1964). Cccasional i n f e s t a t i o n  on 

reproductive s h o t  a p i c e s  cause g a l l  formation 

i n  p a r t s  of t h e  paniele, 9be death of e i t h e r  
t h e  f i r s t  o r  s e c a d  stage l a r v a  per~its the 

renewed growth cf  t h e  p l a n t  but r e s u l t s  i n  t he  

f i r s t  emerging leaf t o  be k r ink lea  
permanently. The s a l l  midge a t t a c k  a l so  
induces ex t ens ive  tillering. 

LIFE BISTORP 

The g a l l  ridge lays i ts eggs e i t h e r  s i n g l y  or 

in sad11 c l u s t e r s .  Wcst cf t h e  eggs a r e  
l oca t ea  on t h e  .underside of t h e  l eaves  but a 

few nay be found on t h e  l e a f  shea ths .  



The ov ipos i t i on  eomencas i n  the  evening 

f o l l o w i n g  emergence of the adult; i t  reaches a 
peek from 7.00 t o  10,00 p.m. 

The freshly  l a i d  eggs arc translucent ,  crembish 
brown, frequently with an orange t i n g e .  The 

two polar reg ions  are reddish brown. Each egg 

is lung and tubular with man diaensions o f  
0 . 4 4  x 0.125 m, A s  embryonic development 

progresses  the W9 b e c ~ a ;  darker 

orange-broirn. The deep red t o  crimson, 

Ridaqy-o-le9yad eye s p o t s  of the devolopinq larva 
bwolbe v i e i b l e  by the  36th hour of 

developnient. Ey 72 hcurs these  2 eye spots  
become adjacent forniing an X-shaped s tructure .  

The egg hatches i n  32 hours, beginning at  dusk 

and t h i s  a c t i v i t y  reaches a peak by a b u t  10.00 

peg&. 

Larvae : 

There are three ins tars .  Each in s tar  has a 1 3  

segniented body. The f o l l o w i n g  descr ipt ion  i s  

based on Perera and Fernando (1969). 

The f i r s t  instar is spindle-shaped and 

c c l o u r l r s s .  the average d i w n s i o n s  of t h i s  

in s tar  a r e  0.55 x 0.13 mn at hatching. T h i s  



larva has a pair of red eye spots dorsally. It 

is characterized by the presence of one si~ilar 

pair of spines on the 12th segment ana tko 

dis-si~ilar pairs on the 13th. The duration of 

this stage is 3-4 days. 

The seccnd instar is 1.5x0.4 ma in di~ensions. 

It is transluscent white kith a visible brown 

Kid-gut. The last segment of the bcdy bas 

three very short spines on each side. This 

instar lasts 3-4 days. The third instar is 

3.2x0.8 mrr: in dinensions. A Y-shaped sternal 

spatula is located mid-ventrally betkeen its 

first and second body segnents. The s~iracles 

are -1ccated on segments two and 4-12. The 13th 

segment has a p a i r  cf very short spines. The 

duration cf this inetar is 6-7 cays. 

The  re-pu~a is similar to the third instar tut 

has the antericr end rounded, expanded and 

fluic-filled. I h e  kidney-shaped eye spots are 
found dorso-laterally, The duation cf this 

stage is one day. 



The pupa is exarate, i.e. the appendages are 

not glued to the body. The occipital region 

has two large cephalic horns each bifurcating 

to form chitinizec spines. Behind each 

cephalic horn is a small hair-like spine. The 

male pupa has a pair of claspers on the last 

abdc~~inal segment. It is sealler (3.2xG.E: RJL) 

than the female pupa (3 -6x0.9  ms). The pupal 

stage lasts 6-7 days. 

The adult aale is three nm lcng ana has  a  

yellobish brown bcdy. The female is s l i g h t l y  

l a r g ~ r  ( 3 . 5  KIC) and i s  bright reddish brown. 

The male has  s p a r s e l y  ha ired  antennae a s  lonr; 

as t h e  body. The ferrale is, c a p a b l e  of l a y i n g  

100-200 e g g s .  The a d u l t s  f e e d  an aek arops ahd 

l i v e  f o r  2-5 days .  



The known alternate hosts include Cynodon 

dactylon and Panicun fluitans. 

Gall midge is known to develop for 1-2 

generations on wild grasses before infesting 

seealing rice. Therefore the crops planted 

late are tound to suffer heavier 

infestations. Hcwever in ~ulti-cropping rice 

there ie progressive decrease in gall n.idge 

infestation frcm the first to the third crop 

(kathak 1970). This fly requires high 

humidity an6 therefore prefers lowland rice 

crops. The favourakle conditions for crop 

infestation by this pest are a conbination of 

the prolonged pericds cf overcast skies and 

moderate to light rains (Pernandc 1964). The 

favourable temperature fcr a build-up of this 

pest is 25-30'~ (Ancn. 1970)'. 

Fernandc (1564) ccllected ssall nuebers of C. 
oryzae thrcughcut the growing seascn by using 

light traps and hater traps. He bas nct 

successful in recording po~ulaticn 

fluctuations of this ridge even by using light 

traps with varying kavelenghts. Later the 

studies on gall nidge pcpulation by mans of 

suction traps and direct counts of galls in 



the field indicated a rarked synchrony in pest 

incidence and crop phcnology (kickramasinghe 

1969). When the pest incidence in a crop 

planted monthly over several  seasons bas 

studied, a large drawn out peak cf gall 

formation in Maha (Gctober-November) and a 

srr,aller peak in Yala (May) were observed. 

These peaks coincided with the onset cf 

monsocn rains. 

The continuity of gall aidge attack in the 
field and carry over cf their population from 

seascn to season could be explained on the 

basis of the arrested grobth of first stage 

larvae at inactive auxiliary shoot apices 

(Perera and Fernando 1968). 

CONTROL 

Bioloqical: 

The relativity comcn predatory carabic 

beetle, Casanoiaea interititialis, feeds on 

the Fupae of C. oryzae. Nabis capsiforrr,is 

Germar is a preaatcry bug knosn tc feed on the 

adults cf this aidge. c parasitic 

hynenopterans, Platyqaster oryzae Mani aca 

Dinarasus SF. are knokn tc attack the Fupae. 

These natural enemies extent only a low degree 



of c o n t r o l  (Fernando 1964). Af t e r  t i l l e r i n g  

s t age ,  even 90 percent  parasitism of ~ i d g f  

l a r v a e  is not s u f f i c i e n t  t o  prevent  economic 

damage ( W i c k r ~ ~ a s i n g h e  1980). 

R e s i s t a n t  v a r i e t i e s :  

In gene ra l  heavy t i l l e r i n q  v a r i e t i e s  a r e  more 

s u s c e p t i b l e  t o  g a l  l-nidge damage due t o  

n u l t i p l e  i n f e s t a t i o n s  of f i r s t  i n s t a r  l a r v a e  

a t  inmature t i l l e r s .  Modder and Alagoda 

(1971) r epc r t ed  t h a t  t h e  r e s i s t a n c e  of c r o s s  W 

1263 t o  gall-rfiiage damage is due t o  t he  

i n h i b i t i c n  of t h e  f i r s t  ~ o u l t  of t h e  la rvae .  

Heavy nec roc i s  of i n f e s t e d  a p i c e s  which 

even tua l ly  k i l l e d  t h e  l a rvae  is t h e  scurce  of 

r e s i s t a n c e  of sene  Indian v a r i e t i e s  ( P i e r i e s  

1960). 

A t  PreEent twc gall-midge r e e i ~ t a n t  l c c a l  

v a r i e t i e s  BG 4GG-1 and BG276-5 a r e  a v a i l a b l e  

t c  t h e  farmers  i n  S r i  Lanka. 

Cu l tu ra l :  

Early p l an t ing  of t h e  c r cp  h e l p  t o  avoia 

heavy ga l l -n iaqe  i n f e s t a t i o n s .  The removal c f  

a l t e r n a t e  h c s t s  cculd a l s c  he lp  t c  ~ , i n i n , i z ~  



the pest incidence. Because the first stage 

larva is known to hibernate on dormant 

axillary shoot apices, the burning of stubble 

is recommended as a contr~l aeasure. 

The use of contact insecticides to control the 

midges is of little value because cf the 

nature of midge damage. Fernanac ana Perera 

(1968) studied the field applications cf 

different formulations, different modes of 

application and tiaing of. treatment of 

~ronising insecticides. They concluded that 

the use of either a pre-planting root dip or a 

syste~.ic scil treatnent in nursery fcllched by 

a granular application of aiazincn three heeks 

after transplanting was the best way to 

control this pest. The Department cf 

Agriculture (Ancn. 1561) recomn.ends the use cf 

fcllcking insecticides after the hater levcl 

in the field is reduced tc cne tc tho crr,. 

Carbofuran three percent G or oiazinon ten 

percent G at the rate of 10.3 - 21-6 kg/ha. 

In the nursery these should be useo ten days 

after scbing and ~lants be left at least for G. 

another five cays. The application is tc t e  

repeated 2-3 keeks after transplanting. 11, 



broadcast  sown r i c e  the  t r ea tnen t  shcula be 

applied 10-14 days a f t e r  soking and repeated 
5-6 days a f t e r .  

C a t e r p i l l a r  Pes t s  of Rice 

A number of c a t e r p i l l a r  p e s t s  a r e  known t c  

a t t ack  'the vege ta t ive  phase of r i c e  grckn in  
S r i  Lanka. A t  p resent  the  most important of 

these  is the r i c e  l ea f  f c l a e r ,  Cnaphalocrocis 

niedinalis (Guenee). Arong c the r  c a t e r p i l l a r  
p e s t s  of loca l  economic importance a r e  the  

r i c e  case  bearer ,  Nyniphula depuncta l i s  Guenee 

and the r i c e  ekarrcing c a t e r p i l l a r ,  Spodcptera 
maur i t ia  Boisd. I n  addi t ion  the b a r o l i a  

c a t e r p i l l a r ,  Bcrolia  venalba koore, S.  lunda 

and Parnara mathias a l s o  cccass ional ly  a t t a c k  
our r i c e  crops. 

5. Rice Swarming Caterpillar, Spodoptera 

mauritia Boisd. 

T h i s  haE a a a j c r  pest cf r i c e  up u n t i l  1950s 
but has receded i n  inlpo r t ance n i nc e 

(Wickranasinghe 1478). In the  1420s i t  h~aS 

considered t c  be a n.ajcr insec t  pes t  anc t h i r ?  

i s  Ke~Crtod t c  have cccurreo i n  v a r i o u s  r i c e  

groking d i s t r i c t s  cf t h i s  country (Hutscn \ 

1426 1 .  



Fig. 5 Rice army-worm or swsming caterpillar,  
Spalopbra w r i t i a .  

A. Larva 
6. Adult 

Thi s  is a  L e ~ i d c p t e r a n  belonging tc t he  faKily 

Noctuidae (=Agrotidae) .  This  family i s  

cha rac t e r i zed  by t h e  presence of a  s t o u t  bocy 

and rounded wing-tips.  h r i c e  swar~ , ing  

c a t e r p i l l a r  is a l s o  known a s  t h e  army kcrm. 



This is predominantly a nursery and seedling 

pest of broadcast soun rice. It prefers to 

attack plants less than 25 days old (Pathak 

1970) and rarely attacks plants over seven 

weeks old althcugh attacks up tc ear formation 

have been re~orted elsewhere (Anon. 1970). 

The caterpillars feed on the fcliage, nibbling 

leaves at first but later corr~pletely 

defoliating the plant. The late instars may 

cut-off the ster at ground level and the fielo 

after a serious attack, may appear a s  if a 
herd of cattle grazed through. The late 

instars, in particular, are gregarious and 

xr,cvefroa field to field in large nu~bers. 

The flocking cf birds to feed on the 

caterpillars is an indication of their 

presence in the field. 

LIFE HISTCRY 

Egq : 

The eggs are laic as irregular-shapeo xasses 

of 250-350 on the leaves of kilc grasses and 

rice plants. Hust~n's (1920) c l a i ~ ~  that the 

eggs are laid on crctclaria plants neecz  

verificaticn thcugh. The lcker surface of an 

upright expancea leaf is usually preferred fcr 



o v i p o s i t i o n .  Each egg mass is  covered  by t h e  

greyish-brown h a i r  of t h e  f e ~ a l e .  Each female  

may l a y  up t o  f o u r  egg masses. The i n c u b a t i o n  

p e r i o d  i s  5-9 d a y s  (Pa thak  1970).  

Larvae : 

There a r e  f i v e  i n s t a r s .  The f i r s t  i n s t a r  is 

about  two mr long.  I t  i s  pale green .  Th is  

l a r v a  is g a i n l y  a  l e a f  s k e l e t o n i z e r  (Hutscn 

1920) .  The x a t u r e  l a r v a  i s  35-40 KJO long,  

c y l i n d r i c a l  and l i g h t  t c  d a r k  b r o w .  The head 
is  dark c o l o u r e d  and h a s  a  p a l e  f o r k e d  l i n e .  

The body i s  d a r k  g r e e n  d o r s a l l y .  A p a l e  l i n e  

is  v i s i b l e  on t h e  back and t h r e e  s t r i p s  a r e  

fcuna  on each s i d e .  Above t h e  s t r i p e s  a r e  

d i s t i n c t  c rescen t - shaped  s p o t s  . When 

d i s t u r b e d  t h e  l a r v a  c u r l s  i n t c  a  r i n g .  The 

l a r v a l  p e r i o d  is a b o u t  f o u r  keeks  (Anon. 1970) .  

Pupa : 

The p p a  i s  found i n  t h e  s o i l .  I t s  coccon is  

r e d d i s h  brown ana  h a s  two s l e n d e r  s p i n e s  a t  

i t s  apex. T h i s  pupa i s  about  1 3  rnn lono. 

Dura t ion  of t h e  ~ u p a l  s t a g e  is  1-2 weeks. 

Adul t  : 

This  i e  a greyish-Drcbn moth k h i c h  is  25-36 RIT. 



long, The wing spun is 35-40 mm. %he 

forewing has several  wavy lines and a black 

spot near t h e  center. A tiny white patch is 
seen below t h i s  black spot. The hind wings 

are  brownish % i t h  t h i n  black margin$. The 
forelegs usually bear large '  t u f t s  of ha i r ,  

The mle is  more greyish than t he  female. 

The a l t e rna t e  hosts of t h i s  insect are the 
wild grasses coxlr.only growing OD bunds. 

T h i s  ineect occurs sustly during rainy season 

althcugh it ~;ay be found year-round. The 

occurrence of a dry spe l l  i n  Cctcber- November 

say prcu,otc a population build-u~ of 

S. ~ a u r i t i a  (Hutson 1420). The larvae as well 

as the adul t s  are nocturnal. However the 

adul ts  a r e  not strongly a t t rac ted  t c  l igh t .  

The larvae a re  gregaricua towards the late 

instars. During day time they hide i n  t h e  

cracks i n  paddy soils. 

Wutson (1820) reported occurrence of a 

parasitic wasp and t rc predatory insects (cne 
an  unnamed h e ~ i p t e r a n  and the other a 



cicindelid beetle, Cicindela saxpunctata) of 

this pest in Sri Lanka. In addition, biras, 

crows and ducks in particular, are known to 

feed upon the larvae, 

Among the cultural practices recommended by 

Huston (1920) to control this pest are the 

diqgiag of trapezoid trenches 45-60 cn deep, 

use of small channels as barriers to larval 

Kcvezent, flooding of the fields to drobn the 

larvae and pupae, plastering the bunds with 

clay to prevent adult emergence and the 

sprinkling of quick lime an to the levees. 

The reaoval of alternate hosts is another. The 

current reconmendation by the Department of 

Agriculture (Ancn, 1981) i e to use : 

chlor~hytosza percent EC or the rate of 

1.05-1.75 4 ha cr fenthion 50 percent EC at 

the rate of 1.4 - 2 . 1  L/ha or ~anocrotophos 60 

percent EC at the rate of 1.05 - 1.4 L/ha. 
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Fig. 6 R i c e  ca@e-mm br 1-f roller ~ l e d e m ~ n c t a l i s ~  adult. 

I n  the  1960s t h i s  i n s e c t  bas considered t o  be 

one of the  i ~ p c r t a n t  l e a f  ea t ing  c a t e r p i l l a r s  
of pacidy (Fernando 1964) and sporadic 

outbreaks of t h i s  pest stil l  occur. 

T h i s  is a pyra l id  1 ~ ~ 0 t h  belonging t o  the  order  

Lepidcptera. I t  is corrmonly known a s  the r i c e  

case tea re r ,  r i c e  casekorr or r i c e  leaf  r o l l e r .  

DAMAGE 

The larvae  of t h i s  i n s e c t  usually a t tack  young 

r i ce  p l a n t s  i n  e a r l y  s t a g e s  cf t i l l e r i n g .  The 

c a t e r p i l l a r s  feed on t h e  leaf chlorophyll c n  



t h e  lower surface thus l e av ing  only  t h e  upper 

epiderlcis  i n t a c t .  This  results i n  white 
pa t ches  with a  papery appearance on t h e  

leaves ,a  c h a r a c t e r i s t i c  symptom of casebearer  

attack. I n  a d d i t i o n  each l a m a  cuts of f  t h e  
t i p  of a  l e a f  and makes a case by webbing i ts  

l a t e r a l  l a r v e  edges. The changes t h e  c a s e s  a s  

it grows and thus  a  given l a r v a  bill go 

thraugh seve ra l  before  i t  reaches matur i ty ,  

The damage even tua l ly  r e s u l t s  i n  s tun ted  

growth an8 lower y i e ld .  

LXFE 'IISTORY 

Egg : 

The eggs a r e  l a i d  s i n g l y  on l eaves  of r i c e  
plants. The l a r v a  emerges from the  egg after 

t h r e e  days of incubat icn .  

Larva : 

I t  is p a l e  green and t r a n s l u s c e n t  with a light 

brownish orange head. The l a r v a  f e e d s  on the  

l eaves  and m k e s  a case by fa s t en ing  t h e  

l a t e r a l  edges of t h e  c u t  t i p  of a l e a f .  This 

case is f i l l e d  with ha te r .  The l a r v a  is 

e q u a t i c  and bea r s  l a t e r a l  f i l a r ren tory  g i l l s  

f c r  breathing.  I t  main ta ins  



a supply of fresh water by i ts  respiratory '' 
movements. Every t h e  the larva outgrows a 
case i t  makes a new one, unt i l  it reaches - 
maturity. The f u l l  grown larva is about 20 mm 
long and the larval  period is from 15-20 days, 

The pupa i s  found i n  a brownish tube attachea 

t o  the basal part  of t i l l e r .  ~h e 

yellowish-brown pupa is seed-like. It takes 
4-3 days t o  develop in to  an adult. 

A d u l t  : 

The adult is a smll moth wi th  a wing span of 

about 20  mm. Both foreand hind wings are 
white w i t h  brownish yellow spots. The l i f e  

span is about three weeks. 

CONTROL 

No records of the natural enemies of t h i s  

insect are available. The main control method 
is by the use of cul tural  practices viz. 

draining the f i e lds  for two t o  three days or  
dis tr ibut ing the larvae t h u s  inducing them t o  

juxp in to  water t o  which a f i l s  of kerosene 

o i l  is  adaed. 



The recommended chemical control  is  same as 

tha t  fo r  paddy swarming ca t e rp i l l a r .  

7. Rice Leaf Folder, Cnaphalocrocia medinam (Guenee) 

Fig. 7 Rim le8f folder i p d l a b c m c i s  Ilbdimlise (IPUP* 

The r i ce  leaf folder,  Cnapholocrocis meainalis 

(Guenee), has becme an inportant insect  pest  

of r ice  grown in  S r i  Lanka since the 1966s. 
Fernando (1964) l i s t e d  t h i s  as  one of the 

chief leaf eating ca te rp i l la rs .  In 1969 a  

major outbreak of C. meainalis was reported 

fron Minipe area. A t  present i t  is 

dis t r ibuted in rriany parts  of the country 

(Wickra~asinghe 1980). 



This is  a  pyra l id  ~ 0 t h  belonging t o  the  order 

Lepidoptera. E a r l i e r  it was kncwn a s  Marasnia 
b i l i n e a l i s  Banpscn. 

~ h u  l a rvae  of t h i s  Koth a t tack  young r i c e  

p lan t s .  Usually the  p l a n t s  between 4-10 weeks 

a f t e t  t r ansp lan t ing  a r e  the  most suscept ib le .  

 he larvae  feed within the  fo lds  of leaves t i e d  
together  by s i l k e n  threads attaehed t o  opposing 

narg ins. usual ly  the leaf  is  fc ldea  

l cng i tud ina l ly  (Wickramsinghe 1978) although 
occas ional ly  t h e   ti^ of the  leaf  nay be 

fas tened t o  the  basa l  p a r t  (Anon. 1970). The 

l a rva  i s  a leaf  ekele tcnizer  which feeds on the  
mescphyll of the  leaf  leaving the  epiaerr , is .  

T h i s  r e s u l t s  i n  t h e  drying up of the leaves. 

In a  severe outbreak 60-80 percent of the  
leaves ge t  skeletonized and the  crop assumes a  

scorched appearence. T h i s  nay r e s u l t  in a  

y ie ld  l c s s  of up t o  60 percent (Gr i s t  and Lever 

1964) because the  s robth  of the plant  i s  

a f f  ec tea .  
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LIPE HISTORY 

Egq : 

The eggs a r e  l a i d  e i t h e r  s in& or i n  p a i r s  on 
young leaves  usual ly  on the lower l e a f  

surface.  Each egg is 0.8x0.4 mm . on the  

average, oval ,  f l a t  and yellow. The incubation 
period i s  four days. 

Larvae : 

The pa le  yellowish green l a r v a  f a s t e n s  the  leaf  

w i t h  the   ilke en threads  and begins to  feed on 
t h e  rnesophyll. It reaches a leng-tb of 16-20 mn~ 
i n  15-25 days a f t e r  passing tYrrmgh th ree  

i n s t a r s  and becomes gxeenish brown (Anon. 1970). 

Pupa : 

Pupation occurs wi th in  the r o l l e d  l e a f .  The 

cocoon is dark brown and it is 7.3-9.0 mm 

long. The a d u l t  emerges i n  6-8 days. 

Adult : 

The a a u l t  is a s s a l l  noth w i t h  a wingspan of 20  

mm. I t  i s  8-10 rrn, long and brownish-orange. 

The forewing is l i g h t  brown with dark brown t o  
gray along the  margin and 



two narrow wavy lines. The nale is snaller 

(12-15 mi) than the- fensle (13-18 m). The 

latter has a relatively thin and long body. 

Several graminaceous weeds are among the 

alternate hosts of this insect. 

Wickraaasinghe (1970) compared several sampling 

techniques and found that the number of larvae 

in fresh leaf-rolls gave a satisfactory measure 

of the ira,ediete and residual effectiveness of 

insecticides. More recently pheromones have 

been used to monitor the populations of this 

pest (Kudagamage 1983). Usually the outbreaks 

of rice leaffolder follow the use o f 

insecticides to control either the brown plant 

hopper or stsmborers. The fields receiving 

unbalanced nitrogen fertilizers are also prone 

to rice leaffo3der attack (Wickramasinghe 

1980). The use of pheromone traps by 

Kudaganage (1983) showed that the peak damage 

to the crop occurred 10-20 days after the 

nunber of noths in the traps peaked. 
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CONTRUL 

A ccn,plex of larval parasites of this insect in 
Sri Lanka has been found in recent studies 

(Wickramasinghe 1980).  Among the known larval 

parasites are the breconids, Apenteles nificry 

(ftal), Elasmus sp. and Melcha maculiceps and 

the ichneumonid, Paniscus testaceus Gram. The 

pupal paresites known are the chalcid, 
Brachymeria sp. the ichsmunonib, Xanthopimpla 

e~aculata Krieg an6 the mite, =opes javanus 

Thor. Bes.ide these, the general predators viz. 
Oarabid larvae, sp iders ,  lizards and birds are 

known to feed on this insect. 

Resistant Varieties: 

Although several hundred varieties have been 

screened, so far no promising varieties 

resistant to rice leaffolder have been found in 
Sri ~anka (Senadhira et al. 1980). 

Cultural: 

~ickramasinghe (1978) reported that all aust 

fcrzulations were ineffective against the leaf 
fclder. Chloropyriphos is one of the 



i n s e c t i c i d e s  t h a t  was founci t o  have t h e  quick 

a c t i o n  and t h e  necessary  residua-1 a c t i v i t y  of 
two weeks. The c u r r e n t  rec-ornmendat$un by the  

Department of Agr i cu l tu re  (Anon. 1981) is given 

belou. 

Chemical Amount ml/ha 

Chlorpyriphos 20 pe rcen t  EC 1000-1650 

Fenthion 50 pe rcen t  EC 1400-2100 

Monocrotopho$ 60 pe rcen t  EC 10f)O-13CiO 

This  has  t o  be repeated i n  a f o r t n i g h t  i f  

l a r v a e  a r e  aga in  found on f r e s h  f o l i a g e .  

The s temborers  a r e  among t h e  s e r i o u s  p e s t s  of 

r ice grown i n  S r i  Lanka. Gf these  t h e  yellow 

stemborer,  Trypcryza i n c e r t u l a s  (Walker), is  
es t imated  t o  reduce up t o  60 percent  of the  

p o t e n t i a l  ha rves t  (Fernando 1964). 

These steuiborers have been p e s t s  of r i c e  grown 
.A i n  S r i  Lanka a t  t h e  t u r n  of t h i s  century  (Henry 

1915, Molegoda) Lord (1928) repor ted  t h a t  
a s tembcrers  were a l i m i t i n g  f a c t o r  t o  r i c e  

c u l t i v a t i o n  i n  t h i s  country.  The stemborers 

%ere considered as major p e s t s  i n  t h e  1950s and 

i n  1960s; t h e s e  cont inue  t o  cause damage of 

va r i cus  e x t e n t s ,  to-date (Wickramasinghe 19791. 



The stemborers belong to the order Lepidoptera 

which is characterised by the presence of 
sucking mouthparts in the form of a proboscis 

and scales on the wings, At present three 

species of fepidapteran stemborers are known to 
occur in our paddy fields (Fer~nao 1964). Two 

of them are pyralid rr~oths, i.e. yellow sten, 

borer, T. incertulas which comprises almost 90 

percent of the sterriborer populations and a 

Crambus sp. which is rare. A noctuid, Sesania 

inferens (.Walkez'), form about eight percent of 
the local steaborer populations. In 1920s, 

Chilo simplex reportedly was a common pest of 

paddy in Sri Lanka (Henry 1917). 

The description here is limited to T, 
incertulas due to its preao~inance in Sri 
Lanka, This insect has been formerly recorded 

as Schoenobius incertulas (Walk.,) (Anon. 

1922), S. bipunctifer (Walk.) (Henry 1917), 5. 
punctellus (Walk.) and S. minutellus (Walk.) 

(Pathak 1970). 

The yellow stemborer is widely distributed in 

Sri Lanka. It has been recorded fro& Central, 

Northbestern (Anon. 19271, Sabaragaxuwa and 
Western (Fernancc,l964) provinces. The attack 

is severe in rainfed tracts of rice 

(Wickranasinghe, 1979). In upland paddy it is 



l e s s  d e s t r u c t i v e  t h a n  i n  we t land  paddy (Coonbs 

1918) .  

DAMAGE AND SYMPTOMS 

T h i s  i n s e c t  c o u l d  a t t a c k  most of t h e  growing 

s t a g e s  of r i c e  p l a n t ,  beg inn ing  w i t h  s e e d l i n g  
through t i l l e r i n g  and up t o  e a r - s e t t i n g .  

The y i e l d  l o s s e s  due t o  t h i s  p e s t  a r e  h igh .  I n  

g e n e r a l  u p  t o  50  p e r c e n t  r e d u c t i o n  of p o t e n t i a l  

h a r v e s t  c o u l d  b e  a t t r i b u t e d  t o  t h i s  p e s t  a l o n e  

(Wickrarnasinghe, 1 9 8 0 ) .  Over a  12 y e a r s  p e r i o d  

i n  t h r e e  r i c e  growing d i s t r i c t s  i.e. Colombo, 

G a l l e  and Randy i n  t h e  wet zone of S r i  Lanka, 

t h e  average  y i e l d  l c s s  due t o  y e l l o w  s t e ~ ~ b o r e r  

was e s t i m a t e d  t c  be 3 4  p e r c e n t  (Fernando,  1964) .  

The a a r a g e  symptoes va ry  a c c c r d i n g  t o  t h e  s t a g e  

of growth of t h e  p l a n t .  During t h e  ve ry  e a r l y  

s t a g e s  of growth t h e  l a r v a e  damage t h e  growing 

p o i n t  i n  t h e  t e r m i n a l  s h o c t .  T h i s  c o n d i t i o n  i s  
knokn' a s  'dead-hear t  ' . The l a r v a e  a l s o  f eea 

i n t e r n a l l y  w i t h i n  t h e  l e a f  s h e e t h  and damage 

t h e  v a s c u l a r  t i s s u e  by f e e d i n g  i n s i a ~  t h e  

s t e~ . .  The damage t o  stem r e s u l t s  i n  t h e  e n t r y  

h o l e s  w i t h  some f r a s s  around. I f  t h e  bore r  

a t t a c k  o c c u r s  a t  f l o w e r i n g  t h e  r e s u l t i n g  

p a n i c l e s  become w h i t e  and empty, a  c o n d i t i o n  



known as the 'white-head'. Axrtong the other 

symptoms of d a ~ a g e  of this pest are the 

presence of egg culsters on the leaves, 

presence of adult moths either flying around or 

floating on water and the curling of the young 

leaves (Pathak, 1970). 



L I F E  HISTORY 

Fig. 8 Yellow stewborer, Tryposyza- incertulas 
A. Egg ~ s s s  

B. Larva 
C. Pupa 
5. Adult 



The  eggs  a r e  l a i d  i n  ovaL c l u s t e r s  of SO-15Ca on 

e i t h e r  t h e  l o k e r - o r  t h e  upper surface  of t h e  

l e a f .  U s u a l l y  t h e  egg  c u l s t e r s  a r e  found 
7.5-10.C cm from t h e  t i p  cf t h e  l e a f .  The egg 

cu l s t e r  i s  c o v e r e d  by t h e  s o f t ,  s i l ky -b rcwn  

ana l  h a i r s  of t h e  E ~ n ~ a Z e ,  The eggs h a t c h  i n  
0 0 

f cu r  ( a t  3 6  C )  t o  f o u r t e e n  ( s t  2 1  C )  c a y s  

depend ing  cn t h e  a r r k i e n t  t e n . p ~ r a t u r e .  

The re  a r e  f i v e  l a v a 1  i n s t a r s .  T h e  l a r v a  is 

s l e n d e r  and y e l l o w i s h  k i t h  a v e l v e t t y  su r f ace  

t e x t u r e .  T h e  head  ca~sulf i s  r e l a t i v e l y  sn,a11 

and  o r a n g e .  ?he  l a s t  i n s t a r  is 2 5  mrn l o n g .  I n  

S r i  L a n k a ,  t h e  f i r s t  i n s t a r  d ~ e s  not n , igra t f i ;  

t h e  s econd  and  f c u r t h  i n s t a r s  s h o h  little 

~ i g r a t i o n  but t h e  t h i r d  i n s t a r  r , iq ra t f s  

a c t i v e l y .  The f i f t h  i n s t a r  s i g r a t e s  o n l y  

r a r e l y  ( F e r n a n a c ,  1 5 6 4 ) .  The  e a r l y  instars 

f e e d  by s c a r f y i n g  t h e  l o w ~ r  ep idermis  of t i l e  

l e a f  and  Later ones e n t e r  t h e  sten, t o  feed  on 

t h e  internodes. The  u s u a l  p o i n t  cf e n t r y  i s  

above t h e  point u h e r e  t h e  l e a f  b l a d e  d i v e r g e s  

iron the l ea f  shea th .  After f e e d i n g  o n  t h e  

t i s s u e  cf t h e  u p p e m c s t  i n t e r p o d e  t h e  l a r v a  

bores through t h e  ncde  t o  t h e  i n t e r n ~ d e s  

be lob .  If t h e  a t t a c k  o c c u r s  on s t e r r , l e s s  



s ~ ~ c l i n q s  t h e  l a r v a  n c v e s  on t c  a n o t h e r  piant 

l a t e r  ( s o ~ ~ e  l a r v a e  rc6y i n j ~ r e  2-3 s t e r i . ~ ) .  

'These l a r v a e  g e t  t r a n s p o r t e d  e i t h e r  by h rnc  

c u r r e n t s  o r  t h e  r a f t - l i k e  pieces of l e a f  

f l o a t i n g  on w a t e r .  Some l a r v a e  may d l a p a u s e  i n  
t h e  s t u b b l e .  The l a r v a e  a r e  s o l i t a r y .  The 

larval s t a g e  r a y  l a s t  ~p t o  4 0  d a y s .  

The p u p a t i c n  o c c u r s  a t  t h e  base  of  t h e  l a r v a l  

t u n n e l  ~ h i c h  sor,etin;es n ~ a y  be below t h e  water 

l e v e l .  Y t c r ,  t h i s  t u n n e l  a s i l k e n  t u b e  is f o u n d  

t o  e x t e n d  t o  t h e  e x i t  h o l e .  

T h e  Fupa is  y e l l o k i s h - w h i t e  w i t h  a t i n g e  c f  

g r e e n .  I t  is 1 6 x i . 5  mrn i n  dimensions. 

Cependin?  cn t h e  e n v i r c n x e n t a l  c o n d i t i c n s  t h e  

p u p a l  s t a g e  may l a s t  f r o n  6-14 d a y s .  

A d u l t  : 

T h e  a d u l t s  s h o b  s e x c a l  d i ~ c r ~ h i s r f i ,  T h e  male i s  

l i g h t  b r o h n  k i t h  n u r , f r c u s  b rown i sk  d c t s ;  f i v e  

a l c n g  s u k t e r ~ i n a l  a r e a  and 6-5 n e a r  t h e  t i p  c f  

t h e  f o r e k i n g .  The ferr-ale  i s  s t r aw  cclcurec 

hitk! a p c i n t e a  k ~ e a c .  'The y e l l o w  c o l o u r  deepens 

c o k a r c s  the tip c,f the k i n g .  The f e r r i a l ~  i s  

characterisec by t h e  presence cf a b l a c k  spot  

n e a r  t h e  c e n t r e  of the f c r e h i r ~ g ~  The h ind -  



wings  a r e  p a l e  sttak-coloured, The ~ c t h s  a r e  

r e l a t i v e l y  s m a l l  k i t h  t h e  l e n g t h  of t h e  b o d y  

r a n g i n g  f r c n ,  13-10 EJTI and a  kingspan cf 2%-3U 

mn. . 
The a d u l t s  do not feed and a r e  s h c r t - l i v e d  kith 

a l i f e  s p a n  o f  4-5  days .  The female l a y s  2-5  

e g g  c l u s t e r s ,  I n  t h i s  i n s e c t ,  u p  t c  s i x  
g e n e r a t i o n s ,  ~ a c h  l a s t i n g  3-6 k e e k s ,  a r e  

ECGLCGY AND BEHAVIOUR 

F e r n a n d o  ( 2 9 6 4 )  a n d  W i c k r a m a s i n g h e  ( 1 9 5 9 )  h a v e  

reported a n  t h e  p o p u l a t i o n  dynamics  o f  t h i s  

i n s e c t  p e s t  i n  S r i  Lankz. A c c o r d i n g  t c  t h e s e  

authcrs t h e  f i r s t  b r o o d  reaches a peak d u r i n g  

e a r l y  p l a n t i n g  t o  t i l l e r i n g  stages.  A s e c o n o  

b r ~ o c  o c c u r s  f ro r r  lato s h o o t i n g  t o  h e a d i n g  and  

a t h i r d  a f t e r  t h e  h a r v e s t .  T h e r e  a r e  t h o  

peaks, e a c h  l a s t i n g  15-20 days  a n d  o c c u r r i n g  

a b o u t  e i g h t  weeks a p a r t ,  i n  t e rns  of t h e  nur ,ber  

o f  a d u l t  ~ ~ o t h s .  However, t h e  cycle of  a d u l t  

x o t h  efiergence may n o t  Gccur  a t  t h e  same tirce 

i n  e a c h  y e a r .  The  o c c u r r e n c e  o f  s t e r n b c r ~ r  

a t t a c k  on s h o r t  d u r a t i o n  c r o p s  is  n o t  

s i q n i f  i c a n t .  

? 'h i s  s p e c i e s  i s  rronophagcus w i t h  no  kncrrrn 

a l t e r n a t e  h c s t s .  I n  S r i  L a n k a ,  their s u r v i v a l  



betbeen r i c e  c u l t i v a t i n g  seasons is  cn t h e  

ra toon  crop, s t u b b l e  and on t h e  v o l u n t e e r  

p l a n t s  t h a t  o r i g i n a t e  f r c ~  t h e  s e e d s  w h i c h  a r e  

shed d u r i n g  h a r v e s t i n g .  T h u s  t h e  boggy t r a c t s  

suppor t  t h e i r  c f f  s f a s e n  o c c u r r e n c e  and  t h e  dry  

c o n d i t i o n s  d e c r e a s e  t h e  same. 

T h e s e  r c t h s  a r e  n o c t u r n a l .  They become a c t i v e  

and  nate around 7-9 p.m. The a d u l t s  g e t  

a t t r a c t e d  t c  v i o l e t  light and t h e r e f o r e  t h e  

l i g h t  t r aps  cou ld  be used t o  s a m p l e  t h e i r  

p c p u l a t i o n s .  During day t ime t h e y  h ide  under 

t h e  leaf sheaths. 

The egg p a r a s i t e s  of  t h i s  i n s e c t  e re  r e l a t i v e l y  

more a c t i v e  compered t o  t h e  l a r v a l  and pupal 

p a r a s i t e s .  I n  S r i  Lanka, f o u r  s~ecies of egg 

p a r a s i t e s  a r e  known tc occur  (Fernando,  1 5 6 4 ) -  

These i n c l u d e  two species ' o f  e u l o p h i d s :  
T e t r a s t i c h u s  schcenobi  F e r r i e r e  (10 p e r c e n t )  T. - 
i s r a e l i  Rani and Kurian ( 2  p e r c e n t ) ;  a 

s c e l i o n i d :  Telencmus d i g n u s  (76-90 p e r c e n t )  a n d  

a r a rE  t r i c h o g r a r ; n a t i d ,  Trichograrnna sp .  cf 

t h e s e  T.diqnus is  t h e  ~ o s t  a c t i v e ,  sofie tirr,es 

p a r a s i t i s i n g  a s  x,uch a s  1 0 0  p e r c e n t  of t h e  egcj 



masses and up to 90 percent of eggs in an e g g  

mass. The intrcduction of the egg parasite, T. 
japonica has been attenpted but was a failure 

in this country (hickramasinghe, 1979). 

Several braconids v i z .  Apanteles flavipes 

Cameron, A .  schcenokii Nilkinson, Skiraka 

schoenobii Viernich (oorssalis Hatsurnura), an 

eulophia, A p r o t o c ~ t u s  sp .  and a n  ichneumonid, 

Isotima sp .  are amng the larval parasites of 

yellow stemborer k n ~ w n  to exist in Sri Lsnka. 

Two other  larval parasites have  been reported 

to occur locally (Wickramasinghe, 1979). 

Cverall though, the larval parasitism is lob 

mainly due to the protected habitat of the 

larva. 

Cnly one pupal parasite of the yellow stem 

bores is known to occur locally 

( h i c k r a ~ ~ a s i n g h e ,  1979). 

I n  C h i n a ,  ducks and chicken have been used to 

~ o p  the larval populations hut this practice 

r,ay cause sone a m a g e  tc the crop. 

Resistant Varieties: 

The use  cf h c s t  plant resistance as a method to 

c o n t r o l  y e l l o h  ster. borer has hitherto not been 

possible. In general, the i n d i c a  varieties are 



n c r e  s u ~ c e p t i b l e  t h z n  t h e  japonica  v a r i e t i e n  

In S r i  Lanka, sane of t h e  l o c a l  v a r i e t i e s  v i z .  
Kaluheena t i  have been found t o  be l e s s  

s u s c e p t i b l e  (Fernando,  1 5 6 4 ) .  Son~e o t h e r  

v & r i e t i e s  t h a t  shob prolr ise  a r e  a l s o  knobn t o  

occur  h e r e  a t  p r e s e n t  (Senadhira e t  a l ,  1 9 b 0 ) .  

Even  e l s e ~ h e r e  on ly  v a r i e t i e s  wi th  l ck  t c  

n o d e r a t e  r e s i s t a n c e  & r e  k n c i ~ n  (Wickrafiasinghe, 

1960), 

c u l t u r a l  C c n t r o l :  

Clean c u l t i v a t i c n  v i z .  E e ~ ~ o V a l  of stobble 

e i t h e r  by b u r n i n g ,  by ~ l o u g h i n g  or  a 

conbination c f  these t ho  is an adequate nethod 

tc k e e ~  s t ~ ~ b o r e r s  u n d e r  c o n t r ~ l  where only c n e  

c r o p  of s h o r t  d u r a t i o n  i s  grown. Due t o  t h e  

rr ,ono~hagous h a b i t  of t h i s  pest, crop  r o t a t l o r .  

and c l o s e d  growing s e a s c n s  a r e  bound t o  keep i t  

a t  b t y .  In  S r l  Lanka howevfr, t h e s e  p r a c t i c e s  

a r e  n c t  f e a s i b l e  d u e  t o  t h e  p r e s e n c e  of ratGon 

c r o p  a n a  v o l u n t e e r  p l a n t s  p a r t i c u l a r l y  i n  t h e  

boggy t r a c t s  (Fernando, 1964). A l t h o u g h  higher  

p l a n t  d e n s i t y  h a s  been r e p o r t e d  t o  have a  

c c n t r o i l l n g  e f f ec t  t h e  Departrr~ent c f 

A g r i c u l t u r e  does  n o t  endorse  t h i s  p r a c t i c e .  

Tns ~ l a n t i n g  d a t e  has little b ~ a r i n g  as a 

c c n t r o l  neasure because t h i s  p e s t  is n c t  knohn 

t o  f c l l o ~  t h e  sans cycle of a d u l t  emergence i n  
each year .  



Gther  Contsal  E e t h o d s :  

Among t h e s e  rr~ethcds a r e  t h e  removal of egg 

masses and t h e  use cf l i g h t  t r a p  t o  c a t c h  t h e  

a d u l t s .  The former is  s l o b  and  labour  

i n t e n s i v e  whi le  t h ~  l a t t e r  i s  no t  e f f i c i e n t ;  

t h e s e  p r a c t i c e s  n i g h t  becore  u s e f u l  i n  m a l l  

sca le  c u l t i v a t i o n  and  i n  an i n t e g r a t e d  

r , a n a g e n ~ n t  p rogra r , .  

Chemical Control: 

E a r l i e r  s t u d i e s  have  shckn t h a t  a i a z i n o n ,  r o g ~ r  

a n d  sumi th ion  a r e  a m n q  t h e  i n s e c t i c i d e s  t h a t  

g i v e  good c o n t r o l  of t h e  f i r s t  brooc o f  y e l l o h  

sterrborer b u t  no t  of t h e  second broca.  The 

t i n i n g  of i n s e c t i c i d a l  sprzy is  c r i t i c a l  i n  

view e f  t h e  h i g h  degree  of egg p a r a s i t i s r ,  and 

t h e  r r i g r a t o r y  h a b i t s  cf t h e  d i f f e r e n t  i n s t a r s  

of l a r v a s .  

T h e  c u r r e n t  reccrrrrencation by t h e  Depar tn~ent  of 

A g r i c u l t u r f  (Anon, 1981)  is a s  f c l l ~ k s :  I f  

viater can be d r a i n e d ,  b r ~ a d c a s t  t o  mois t  s o i l  

e l t h e r  c a r b c f u r a n  t t r e f  ~ e r c e n t  g r a n u l e s  a t  t h e  

r a t e  of 1 7 - 2 2  kg/ha ( 1 5 - 2 0  l k s / a c )  or  c l a z l n o n  

t i v e  p e r c e n t  g r a n u l ~ s  a t  t h e  same r a t e .  if 

drought  p r e v a i l s  a n d  t h e  s o i l  i s  d r y ,  sp ray  one 

3f t h e  f c l l o k i n g  : Konocrotophcs G C  p e r c e n t  

enulsifiakle c c n c e n t r a t f  ( E C ) Z i t  t h e  r a t e  cf  



520-725  ml per  ha ( 6 - 1 1  fl.oz./ac); encosulfan 

35 percent EC at t h e  rate of 580-1266 nml/iia 

(14-18 £l.oz./ac); chlorpyrifos 20 percent E L  

at the rate cf 1050-2100 ntl/.ha (15-30 fl,oz/ac). 

I n  ~ter~borer affected areas it is advisable tc 

treat the nurseries 5-7 days after sowing. The 

field could be treated first at aaxinuri~ 

tillering and again a f e v  days after panicle 

initiaticn, 

These reconnendaticns are also ap~licable for 

the control of pink stemborer also. The 

repea ted  use cf the insecticiaes is bouna t o  

result in t h e  developfi~nt of resistance by t h ~  

insect. .P.s early as in 1964, Fernando reported 

cn the possible resistance to insecticides by 

the y e l l o k  stenbcrer larvae. 

9.  Rice Leaf-and P l a n t  hoppers 

The rice ~ l a n t  i s  knokn t c  be inhahitee by 

a x o u n d  5 6  spec ies  cf lea'fhoppers a n d  

~lanthoppers. Generally the leafhoppers are 

ancng the ~ o s t  s e r i c u s  insect pest of our 

rice. Since the 1560s these i n sec t s  have 

beccn~e significant p e s t s  cf rice cultivated in 

this country. In 1965, a sericus outbreak of 

brown planthopper, Nilaparvaa lugens (Stal.) 



i n  ArFas2  d i s t r i c t  a f f e c t e d  16 ,000  ha cf h b i c h  

2,hCC a e r e  d e v a s t a t e d .  S i n c e  t h e n  t h i s  p e s t  

h a s  r e a c h e d  e p i d e m i c  p r o p o r t i o n s  i n  s e v e r a l  

r i c e  g r a k i n g  d i s t r i c t s  p a r t i c u l a r l y  t h o s e  

l o c a t e d  i n  t h e  d r y  zone .  I n  Maha s e a s o n  of 

1 9 6 7 ,  a s e r i o u s  o u t b r e a k  of  t h e  White-backed 

p l a n t h o p p e r ,  S o g a t e l l a  f u r c i f e r a  ( H o r r a t h )  h a s  

r e p o r t e d  f rom Ibbagamuka i n  Kurunegala  

d i s t r i c t  . S0r.e t a x o n o ~ i c  d e t a i l s  and t h e  

s t a t u s  o f  l e a f  and p l a n t h o p p e r s  k n o w  t o  o c c u r  

i n  S r i  L a n k a  a r e  g i v e n  i n  T a b l e  11. T h e i r  

c o m o n  names a r e  based on t h e i r  c o l o u r  and boay 

~ a r k i n g s  b u t  do n o t  n e c e s s a r i l y  r e f l e c t  t h e  

p a s t  of t h e  p l a n t  a t t a c k e d .  

T h e s e  i n s e c t s  b e l o n g  t o  t h e  o r d e r  Horr tc~tera  

which  is c h a r a c t e r i z e d  by t h e  p r e s e n c e  o f  a  

segniented ,  b e a k l i k e  n,outhcone a r i s i n g  v e n t r a l l y  

f r o n  t h e  p o s t e r i o r  end of  t h e  head and 

u n i f o r n l y  t h i c k e n e d  wings .  

The l f a f h o p p e r s  a t t a c k  t h e  leaves cf young r i c e  

p l a n t s  and  t h e  l e a v e e  a s  hell as t h e  b a s a l  

p a r t s  o f  f u l l  g r o a n  p l a n t s  ( E a t h a k  1 9 7 0 ) .  The 

h h i t e - b a c k e d  p l a n t h o p p e r  i s  g e n e r a l l y  f o u n c  

d u r i n g  e a r l y  g r c e t h  s t a g e s  of  t h e  r i c e  p i a n t .  

T h e  brown p l a n t h c p ~ e r  p r e f e r s  t h e  b a s a l  p a r t  cf 



t h e  p l a n t  a t  a Eature stage c f  growth (Anon. 

1 9 7 0 1 ,  

TABLE 21. LEBPBQPPERS AND PLANTWOPPERS RHQWN -- -- 
TO AFFECT 2 I C E  GROWN I& SRI LANBA - 

F a ~ i l y  Comon S t a t u s  S c i e n t i -  Synonyri ,~ 

name as a f i c  narrie 

pest 

Cicaae- Green 

i i d a e  l e a f -  

( = J a s s i -  

dae 

l ea f  

Z i g - z i g  

winged  

l e a f -  

hopper 

 ino or Nephote- N. b i p u n i c -  

t t i x  - t a t u s  

hopper impicti- 

ceps 

Ishihara 

l r inc r  Inazur,a  Deltc 

d o r s a l i s  cepbalus 

Motschu- d o r s a l i s  

lsky 

n , i n c r  l e t t i g o -  - 
n i e l l a  

spec t ro  

D i s t a n t  

r a r e  Hocih ia  



F a ~ i l y  con:mon status Scienti- Synonyns 
name a s  a fic name 

p e s t  

rare T h i a  - - 
subruf a 

Delphaci- Erohn  very N i lapar: 
Del- - 
dae  ~ l a n t -  s e r i o u s  - at2 phax 

hopper l u g e n s  lugens 
(Stale) S t a l .  

r). so r -  
desoen  
Kotshu- 
1 sky 
u.ory- 
zae - 
katsurru-  
r a 
C. crac-  
v i x  - 
K i r k a l l y  
D .parys- 
atis 
I c i rka l ay  
Delpha- 
codes 
and  r e i sa 
Muir 
D . p r y  s 
a t i s  
Muir 



Farily Co~mon S t a t u s  Scient i- Synonyms 
n a ~ e  a s  a f i c  name 

pest ............................................... 
Dicrano- 
t r o p i s  
andre ida  
Ki rka lay  
Hikore 
forrnosa 
Matsumu- 
r a 
Kalpa 
a c u l e a t a  
D i s t a n t  
L i b u r i a  
aryzae 
Matsumu- 
r a 
L .  so rde-  
scens 
P 

Mehchar 
M . g r e e n i  
D i s t a n t  
r\j. s o raes -  

cens  
Kukayax~a 

Whi t e  Fcten Sogate- Sogata  
backed t i a l l y  f u r c i i e r a  
p l a n t  s e r i o u s  f urci - '  Delphaco- 
hoppe r f era  - des - 

(horva-  f u r c i f e r a  
th) --------------------------_--------------------- 



T h e  leaf and planthox~ers cause direct dax,age 

t o  the plant by sucking t h e  sap. In adultion 

they may secrete toxins and transmit pathogenic 

viruses (Table 31. 

In general, h ~ p p e r  attacks cause the loss of 

plant vigour, a f f e c t  tillering and i n c r e a s e  the 

nu~ber of unfill~a grains (Pathak 1971) .    he 

leafhopper attacked plants have white t o  yelloh 

streaks on leaves and die-back of leaves occur 

when t h ~  attack i s  severe (Anon. 1968a ) .  The 

brownhopper attacks, when severe, are 

characterized by "hopper-burn', the drying-off 

n f  plants due t c  i n t e n s i v e  s u c k i n g  by this 

insect, The f i r s t  s i g n  of hopper-burn is the 

yell~wing o f  older l e a f - b l a d e s .  This extends 

progressively t o  all above ground g2rt.s until 

all these turnor brcwn and die. rh i s  is 

probably due to t h e  reduction i the rate of 

translocation of ~hotcsynthate to t h e  rGOt 

systez which drains the phloen, sap, reduces 

photcsynthesis, causes proteolysis and results 

i n  t h e  accurc,ulation of degraded prcducts 

(Sogawa and Cheng 1 9 7 5 ) .  

Both leaf - and ~ l a n t h o ~ ~ ~ r s  attack the 

vege ta t i ve  phase of the rice plant. ~ l t h o u g h  

the phenolcgy of attack varies among these 



T@&E 111. LEAF AND PUNTHGPPEBS AS VECTCRS OF - 
VIRUSES CAUSING DISEASES IN R I C E  

P e s t  Organisrn Disease  Symptoms 
I - -C -CC- - - - - - - - -C - -C_ -011 - - - - - - - -1 - - - - - - - - - - - - - - - - - - -  

Green Leaf  Yellow Stunted growth; p r o f u s e  

Ploppe r dkasf  t i l l e r i n g ;  leaves turn 

from g r e e n  to g r e e n i s h  

ye l low o r  yellow 

Zig-zag Orange  Leaves t u r n  b r i l l i a n t  

winged l ea f  orange e spec ia l ly  i n  

leafhopper young plants; poor 

t i l l e r i n g ;  l e a f  b l a d e  

l o l l s  inwards from 

l e a f - t i p  dohn, w i t h e r s  

and t u r n s  d i r t y  brohn 

B r ok n G r a s s y  S t u n t e d  g r o k t h ;  

p lan thopper  stunt profuse t i l l e r i n g ;  

leaves b e c o m  pale  

g r e e n  kith ~ ~ i s t y  

spots .  

insect pests, t h e y  a r e  descr ibed t o g e t h e r  cue 

t o  t h e  o t h e r  s i n , i l a r i t i e s .  



T h e  af iount  cf y i e l d  l o s s  due to hopper dartage 

v a r i e s  a c c o t c i n g  t o  t h e  s t a g e  o f  deve lopmen t  c f  

the p l a n t  a t  t h e  tine of t he  a t t a c k  ana t h e  

currber of i n s e c t s  per h i l l .  Ten brokn 

p lan thoppers  per h i l l  a r e  c o n s i d e r e d  t o  cacse 

eccnorr,ic losses i n  yield. 

L I F E  HISTORY - 

The l e a f  and p l a n t h o p p e r s  Undergo incomple t e  

metamorphosis. The egg stage is  f o l l o w e d  by 

s e v e r a l  nynphal s t a g e s  and  t h e  adult. 

Green Lea fhoppe r  

Egg: T h e  e g g s  a r e  founc' i n  t h e  l e a f  s h e a t h s .  

These a r e  found i n  m a s s e s  o f  8-16 e g g s .  The egg 

i s  na r r cw and c y l i n d r i c a l  k i t h  a lcng cap .  Tk,e 

r , i c r o p y l a e  end  i s  p r o t r u d i n g  frorr, the l e a f  

tissue. The a v e r a g e  d i ~ ~ e n s i o n s  of t h e  egq a r e  

0.99  x 0 .22 mrri. The  e g g s  h a t c h  i n  about s i x  

days .  

Hymphs: There  a r e  f i v e  s t a d i a .  The nyrrphal 

s t a g e  lasts 16-18  d a y s . ,  



Adult: The a d u l t  has a s u b K a r g i n a l  black h a n d  -- 
on t h e  v e r t e x ,  The  k i n g s  a r e  green k i t h  b l a c k  

spots. T h e  fenale !average length 5.3 mrn) is 

slightly l a r g e r  t h a n  the male (average  length 

4.UO ~ m ) .  

The eggs & r e  laid i n  rows a i t h i n  the 

leaf-sheath. The average dimensions  a re  1 . 2 ~  

0 .3  r,a. These hatch in 7-9 days. 

l$~~~phs: There are f i v e  stadia. They vary in  

size from 1.0-3.0 mm. They a r e  y e l l o w i s h  t r o b n  

and complete t h e  developnent in 36-18 days, 

Adult: The adult is charactecized by the 

presence  of a brobn zig-zag pattern ( W j  on the 

k h i t e  fo reb ings .  The f e a a l e  is  (average l e n g t h  

4 . 0  m m )  slightly larger thac the  male (averaye 

length 3.5 m r c ) .  

The life h i s t c r y  o f ,  brown p J a n t h c ~ l ; e r  is  

i l l u s t r a t e e  i n  F i g .  5 .  

E The eggs a r e  u e u a l l y  f o u n d  c n  the tissues 

~f the l o k e r  p a r t  cf t h e  p l a n t  b u t  may 



Fig. 9 B m  plant h?@i-, # I ~ w w P Y ~ ~ ~  
A, Egg mass 
B. First fnstar 
C. F i f t h  instar 
D. Female 

E. Male 



a l s o  be found  on leaf  b l ades .  They a re  l a i a  i n  

b a t c h e s  k i t h  t h e i r  a n t e r i o r  e n d s  g l u e d  

t o g e t h e r ,  mcch l i k ~  a conb of bananas .  The egg 

i s  w h i t e  and t r a n s p a r e n t .  T h e  s h a p e  and t h e  

d i m e n s i o n s  of t hs  eqq depends  cn  t h e  s t a g e  of 

g r o a t h  cf t h e  r i c e  ~ l a n t .  T h e  eggs h a t c h  I n  

7-11 d a y s  depend ing  on t h e  e n v i r o n f i e n t a l  

c o n d i t i o n s  (Mockiaa and 04ada 1579). 

Nymphs: T h e  n y m ~ h s  a r e  u s u a l l y  f a u n a  on t h e  

lower p a r t  of  t h e  p l a n t .  when t h e  l e v e l  of 

p o p u l a t i o n  i s  h i g h  t h e y  ~ i g h t  o c c u r  on t h e  

o ther  p a r t s  of  the p l a n t  as  w e l l .  T h e  nymph i s  

d a r k  b r cwn ,  The f i r s t  s t a d i u a  i s  0.6 ED b u t  by 

t h e  f i f t h  and t h e  f i n a l  s t a d i u m  Kay r e a c h  2.0 

T h e  f c u r t h  and  f i f t h  s t a d i a  a r e  n a r n l a I l y  

found n e a r  t h e  base of t h e  p l a n t .  t h e  

d i f f e r e n t  s t a d i a  c o u l d  be  d i s t i n g u i s h e d  ty 

t h e i r  body size and t h e  shape of t h e  mesc- and 

me tano ta .  T h e  l e n g t h  o f  t h e  nymphal p e r i o d  

( 1 0 - 1 5  days)  depends  c n  t e m p e r a t u r e ,  c u l t i v a r  

a n o  t h e  n 4 0 r p h c l o g i c e l  f o r a  of t h ~  a d u l t  ( t h e  

b r a c h y p t e r o u s  f o m s  d e v e l c p  f a s t e r ) .  

A d u l t :  The a d u l t  f e r a l ?  ( a v e r a g e  l e n g t h  3 .5  -- 
rrn) is s l l g h t l q  s m a l l e r  t h a n  t h e  m a l ~  ( a v e r a g e  

l e n g t h  4 . 6  KK), The k c d y  cclcur cf t h e  acults 

v a r i e s  f r o n  l i g h t  t o  C ~ K K  t r o b n .  



'i'uo nlor~ti..: i . e .  h r a c h y ~ t e r c i i ~   an^ m a c r o ~ t ~ r c u s  

f c r a s ,  are found. ~elatively higher p r o p o r t i o n  

cf  racropterous i.e. full-hinged, forrr: occurs 

&her! the populatior! density is high znd, the 

quality of focd is l o h .  

T h e  f e m l e  i s  ca~zble cf laying up to 140C €295  

G u r i n g  h e r  l i f e  span.  

White-Backed Planthop= 

?.he l i f e  cycle of hhite-backec planthopper is 

shown in Fig. 1 0 .  

The egas are laid in rrtasses in the leaf 

sheaths. T h e  egq is narrow ana has a lcns 

cap. The perlcd cf ir~cubation is a h c u t  six 

ciay s, 

Nymphs: T h e  nyrrphs are 1 t c  listt txchn. 

They vary frcrr 6.6-i.OC X~IT r L e n q t l ,  cepenclr,:, 

on t h e  stage cf d e v ~ 1 c p r e r . r .  T k  c e v f 1 c . p  er.t 

of t h e  n y ~ , ~ h s  takes 11-12 c a y s .  

Adult: The adclt c c u l c  r ~ c c s ~ i z e ~  ty i t s  

distinct vertex, Xnifcrxly hyallne fcrehings 

k i t h  dark veins and t h e  presence cf a 

the pcstericr e c c ~  khere the fcrehings c o n e  



~ i g .  so white b c k 4 - p l a n t  W w r  - 
A. Egg 
€3- Firs t  instar  
C. F i f t h  instar 
0. Female 
E. Y a l e  



t o g e t h e r ,  The pronotun i s  p a l e  ye l loh  and t h e  

r e s t  of t h e  body i s  b l a c k ,  The a d u l t  is  3.00 

nrj long on t h e  average .  The brachypte rous  

f e ~ a l e s  a r e  normally found near  t h e  base of the 

~ i a n t  whi le  t h e  males  a n d  t h e  rnacrcpterous 

fenale; a r e  loca ted  near t h e  crown. 

ECGLOGY 

T h e  a l t e r n a t e  h o s t s  cf t h e  t r o h n  ~ l a n t h o p p e r  

i n c l u d e :  Eleusine c o r a c a r a L  L e e r s i a  hexandra,  

L. japonica, 

Zizania l a t i f o l i a ,  and z. longifclia (Dyck e t  - 
al,1979). G r i s t  a n d  Lever (1964) l i s t  s i x  - 
a l t e r n a t e  hosts o f  w h i t e b a c k e d  p lan thopper  and 

f i f t e e n  of  g reen  i e a f h o p ~ e r .  Tobaras t h e  end 

o f t h e  g rck ing  s e a s o n ,  white-backec 
p l a n t h c p p e r s  a r e  f cuna  cn the weeds i n  t h e  

fielas lCtake e t  61. 1 5 7 0 ) .  -- 

The use of a s w e F  n e t  i s  a c ~ n v e n i e n t  and a 

quick nethod cf san.pling hrotjn p l a n t h o p ~ e r s  b u t  

this ~ v e r e s t i m a t e s  t h e  nuxrber ~f a d u l t s .  Tile 

y e l l o ~  pan t r a F ,  thcugh used e f f e c t i v e l y  i n  

Japan,  d i d  n o t  g i v e  s a t i s f a c t c r y  c a t c h e s  of 

p i a n t h o p p e r s  i n  S r i  Lanka i h i c k r e r c a s i n g h ~  1576) 
Byck et a l .  ( 1 3 7 9 )  r e v i e k e a  t h e  v a r i o u s  - -  
r r .e thods  i n c l u d i n g  use cf u p r i g h t  s t i c k y  b c a r c z ,  

v l s u a l  c o u n t s ,  a e p i r a t ~ r s  a n b  lisht t r a F s  t c  

san,ple brobn ~ l a n t h c p p e r s .  



In general, t h e  hcpper pcpulations increase 

very fast. The pop~~lation usually has cne 

peak: little before the niddle of the season in 

the case of the white-backed planthopper and in 

the latter half of the season in brchr, 

planthopper. HCkEVer this was nct observea l n  

Srl Lanka (Otake et ai. 1 9 7 9 ) .  Locally, t h e s e  

authors fcund a relatively high population 

density of the late nyn~hal stadia and fenales 

of brown planthopper f ron rr*id-July tc 

mid-August. The sex ratio of brown planthc~~er 

ren,ainea 1:l until the final stage of the 

pcpulation kas  reached. 1n hhlte-backec 

planthopper the highest population bas observed 

54 days aftel trans~lanting. This lasted for 

14 days and then decrfasfa steadily ( G t a k ~  et - 
al. 1976). - 

CCNTRGL 

Bioloqical: Ctakf et a l .  (1576) repcrtsc - - 
several parasites of brokn ~lanthopper in S r i  

Lanka. Ancnq these are s e m  arynids, Elechids, 

Pi~unculias, and Nen,atod~s. A1 though the 

c s g r ~ e  of parasitisn: wzs consiaerable (up t c  40 

C 
pescent ) sonic tirces, these parasites here 

neither ~ e r s i s t e n t  ncr regulative. Elsebhcre 

strcFsrpterans have h e e n  recoraec as ~arasites 

c f  b r c k n  ~ S a n t h c ~ p e r  iCyck e t  al. 1 9 7 4 ) .  -- - 



y n e  ncct notebcrthy of t h e  local predatcre cf 

o r c c n  p lan thopper  1s t h e  mirla bug ,  cytorrhln~s 

l i v ~ a l p e n n i s ,  particularly I n  t h e  e n a e n i c  a r e a s  

( h l c k r a n a s i n g k e  1 9 8 0 ) .  Among o t h e r  p r e d a t o r s  

a r e  s p i d e r s ,  b e e t l e s  and ducks (Dyck et &. 
1579). S e v e r a l  f u n g i  are r e p o r t e d  t c  be 

e r , t o r r , e p h a g o ~ ~  on brohn p lan thopper  bu t  t h e s e  

a r e  l e s s  impor tan t  than t h e  p r e d a t o r s .  

!?he & h i - t e - b a c k e d  ~ i a n t h o p p e r  i s  a l s c  r e q u i a t e c  

by p a r a s i t e s  belonoing t o  o r d e r s  Dip te ra  a n d  

Strepsipt~ra. The  r o s t  i r p o r t a n t  anon9 i t s  

f i v e  knchn eqg p a r a s i t e s  i s  the rr,ymaric, 

Anagrus c p t o b l i s  k h i c h  i s  also knokn t c  

paras it is^ brown ~ l a n t h c p ~ ~ r  eggs. A s p e c i e s  

of  D o r i l o r s  is  knckn t c  r e g u l a t ~  p o p u l a t i o n s  of 

c reen  l e a f h o p ~ e r  i n  Srl L a n k a  ( \~lckramasingl :e ,  

1560). 

R e s i s t a n t  Var ie t i e s :  h i t h e r t c  the r e s i s t a n c e  

t c  l c c a l  hi~types cf b rckc  g lan thopper  has  t e e n  

lirr.itea t o  c r o s s e s  i n v c l v i n g  Ptt 33  v a r i ~ t y .  

Tne b a s i s  of t h i s  r e s i s t a n c e  is  c o ~ ~ h i n a t i c r !  

c f  t c l e r a n c e  cf  d a n a s e  and a l e g r e e  cf 

antikicslc ubich r e s u l t s  i r  l c h t ~ i n ~  t k , t . ;  

hatshakility cf e g q s  and an i nc r ea se  i n  

tencjency tcwards n,aler,ess (irickra~ca.sin~i,e, 

I S S O ) .  I n  a a c i t i c n  F a t h a k  (1970) r ~ p o r t e d  

1r;lpier bcdy h e i g h t ,  s l o h e r  q r c k t h ,  



u n d ~ r a e v e l o p e d  o v a r i e s  and smaller nuxber cf 

eggs l a i d  a s  ccnsequences  cf t h i s  a n t i l i o ~ l s .  

h  l o c a l  v a r i e t y  Bg 2 7 5 - 2  i s  resistant t o  

tr-wn ~ i a n t h o p ~ e r  a n 6  has o t h e r  d e s i r a t l e  

c h a r a c t e r i s t i c s  v i z :  h i g h  y i e l d  (Senadh i ra  e t  - 
a l ,  1 9 8 0 ) .  AEong t h e  o t h e r  l o c a l  Var ie t ies  .-- 
khich  have shokn trcwn p l a n t h c p p e r  r e s i s t a n c e  

a r e  Suduru-san,ba. So f a r  nc V a r i e t i e s  

resistant t c  t h e  l o c a l  b i c t y p e  of khi te-backec 

p i a t h o p p e r  a r e  knchn. 

C u l t u r a S :  Arr~ong t h e  c u l t u r a l  p r a c t i c e  t h a t  

ccula be used t c  c o n t r c l  brohn p l a t h o p p e r  i s  

t h e  use of c ~ t i r ~ a l  p l a n t  d e n s i t y .  I n  Bg 3 4 ~ 6 ~  

a  l o c a l  v a r i e t y ,  15 crr. ( 6 . 0 " )  was found t o  t e  

t h e  o p t i ~ a :  s ~ a c i n g  tc keep t h e  t r a k n  

p l a n t l ~ o p p e r  p o p u l a t i c n s  l o b  h h i l e  o b t a i n i n g  a  

gcoa y i e l d  ( W i ~ k r a l r ~ a s i n g h f  198Ci). The  r e n , ~ v a J ,  

cf a l t e r n a t e  h o s t s  and t h e  use cf l i g h t  t r a p s  

t c  z t t r a c t  a d u l t s  a r e  t h e  o t h e r  n>easirres t h a t  

could  be  used  tc keep t h i s  pest a t  bay (Ancn. 

1 5 7 0 ) .  

C h e ~ i c a l  : The b r o a d c a s t i n g  of g r a n u l e s  i s  

sciperior t c  seecr t r e a t s e n t ,  p l a c ~ r i . e n t  of these 

g r a l i u l e s  i n  t h e  f u r rokc  o r  s e e d l i n g s  s c a k .  Fcr 

rrdaxifiun. 2.Cf ic ier icy  t h e  a p p i i c a t i ~ n  cf t t e  

i n s e c t i c l t i e  s h o c l d  be a t  r~axircurr, n y ~ , ~ h a i  

p c p u i a t i o r ~ s  a l t h o u g h  t h i s  1s no t  p o s s i L 1 ~  h l t k ,  



o t ~ r l a p p i n g  g e n e r a t i o n s  o r  c o n t i n ~ i c u s  

p l a n t i n g .  among t h e  i n s e c t i c i d e s  t h a t  c o n t r o l  

brokn p lan thopper  a r e  e a r b a r y l  and a iaz inor ,  

(Wickramsingbe  1560)  . 

T h e  c u r r e n t  recorr,rr,enaatian by t h e  DeFartn,ent of 

Agr . i cu l tu re  (Anon. 1961)  i s  t h e  a p p l i c a t i o n  of 

c a r b c f u r a n  3 p e r c e n t  g r a n u l e s  a t  t h e  r a t e  of 2.2 

kg/ha. T h e  r i c s  f i e l d  is tc be c r a i n e d  cf 

water  b e f o r e  t h e  a p p l i c a t i c n  cf t h e  g r a n u l e s .  

Where water  cannot  be d r a i n e d ,  use cf any  one 

of  t h e  f o l l c k i n g  ss a  s p r a y  i s  reccrr,menced. 

BPMC 5 0  p e r c e n t  e m u l s i f i a b l e  c o n c e n t r a t e  ( L C )  

( 1 . 4 1  L / h a i ;  MIFC 50 p e r c e n t  h e t t a b l e  P C ~ C E K  

(WF) (2.25 kg/ha), P r o p x u r  2 0  p e r c e n t  E C  (1.C 

L/ha) .  The i n s e c t i c i a e s  shou ld  be d i l u t e d  t c  

2 2 2  L / h a  and t h e  a p ~ l i c a t i o n  should be repea ted  

t e n  d a y s  a f t e r ,  i f  t h e  p e s t  con t inucus  t o  

SF read.  S e v e r a l  a n t i - f e e d a n t s  a n d  

g r o u t h - s u p p r e s s a n t s  of brokn p l a n t b o ~ p e r  a r e  

known b u t  t he se  a r e  s t i l l  a t  a n  exper i r r ,enta l  

s t a g e  ( H e i n r i c h s  1275). 

T h e  c c n t r o l  of c t h e r  l e a f  an6 p l a n t h o p p e r s  1 s  

s i n i l a r  tc t h e  abcve.  
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10. Rice Pmtat&d bug, Scotinophork f%tri& (Bum, ) 

T h i s  bug & a s  a m j o r  p e s t  o f  rice grown in S r i  

Lanka in t h e  1950s .  L c c a l i z e d  s e v e r e  o u t b r e a k s  

of this pes t  have b e e n  reported f ~ o m  h a l a b e  i n  

154C and  a g a i n  i n  1553 ( w i c k r a m a s i n g h e  1 9 9 6 ) .  

It was a f ia jor  p e s t  i n  S o u t h e r n  a r e a s  of S r i  

L a n k a .  S p c r a d i c   outbreak^ h a v e  been reported 

from M i n n e r i y a ,  G k k a n p i t i y a  a n d  P c l c n n a r u w a .  

T h i s  bug i s  a h e r r i p t c r a n  k h i c h  b e l c n g s  t o  t h e  

f a r c i l y  F e n t a t c ~ i o a ~ .  T h i s  farcily i s  
c h a r a c t e r i z e d  by t h e  p r e s e n c e  cf a t r a i n g u l a r  

scutellun, b,hich r ~ a c h c s  at least t h e  niembrarious 



p c r t i c n  cf t h e  f c r e b i n g  and a f i v e - s e g ~ ~ e n t e d  

a n t e n n a ,  The c ~ e n i n g  o f  the qlana, which 

produces a chazacteristic snell, is near t h e  

hind coxa.  I t  is ccmmonly c a l l e d  the Faaay 

pentatonid bug cr Japanese black r i ce  bug, The  

l ~ c a l  s t r a i n  bears m n y  s i m i l a r i t i e s  t o  t h e  

,Japanese strain hut undergoes three tc four 

generations per crop-year unlike t h e  J a p a n e s e  

c o u n t e r p a r t .  There a r e  diffeeences In t h e  

symptsmatology between the t h o  s t r a i n s  v i z .  t h e  

i n c i d e n c e  a n d  d i s t r i b u t i o n  of  f e e d i n g  l e s i o n s  

( F e r n a n d o  1940). 

DAMAGE -- 

~ h i s  i s  m a i n l y  a n  e a r l y  t o  ~id-season p e s t  of 

r i c e .  D e  A l w i s  (IS411 reported t h a t  t h e  

penta tomid b u g  b e g i n s  t o  feed on r i c e  plants 

which are t h r e e  keeks 016. The  plant 1s n o s t  

s u s c e p t i b l e  up  tc 6 h e e k s  f ron  p l a n t l n q  b u t  

eccassicnal a t t a c k  r,ay continue up tc 

h a r v e s t i n g  t i m e  T h i s  insect i s  a l s o  knobn  t c  

a t t a c k  r i c e  f a r h e a d s  a t  t h e  n i l k y  stage ( A n ~ n .  

1 9 h G ) ,  

?he aamage is causea ty nyxphs and a d u l t s  k h i c h  
s u c k  t h e  s a p  Lrca the p l a n t s .  There  a r e  

r e p o r t s  of s a l i v a r y  t c x i r i s  b u t  these  have  n o t  

been e l u c i d a t e d  i i d l c k r a r ~ a s i n g h ~  1 9 7 8 ) .  3e 



A ~ w ~ E  (1541)  c l e i n e a  t h a t  t h e  feed ing  i s  

conf ined  t o  t h e  s tems b u t  t h i s  is not  quite 

l i k e l y ;  r e p o r t s  of these tugs feed ing  on 

ea rheads  a r e  a v a i l a b l e .  

  he m a p r  syEptoas  a re  t h e  dea th  of t h e  growing 

shoots of t h e  s e e l i n g s  and t h e  appearance cf 

w h i t i s h  lesions on mature l e a v e s .  These 

l e s i o n s  are  f r e q u e n t l y  a s s o c i a t e d  wi th  n e c r o s i s  

and  browning of a v a r i a b l e  p a r t  of t h e  l e a f  

from i t s  t i p  backtiartis. The  damage t o  e a r I ~ e a o s  

results i n  r educ ing  t h e  g r a i n s  t o  s h r i v e l l e d  

remnants (Anon. 1 9 6 0 ) .  The feeding damage se ts  

back t h e  g roh th  and  i f  t h e  bugs on a g i v e n  

p l a n t  exceed a l ixi t ,  t h e  p l a n t  Kay d i e .  

LIFE RISTORY 

The f o l l o k i n q  account  of t h e  life h i s t o r y  i s  

based on De A l W i s  (1941) and Fernando (196Oa 

and 15601j). 

T h e  e g q e  a r e  u s u a l l y  l a i c  i n  tbc o r  t h r e e  (ana 

r a r e l y  f o u r )  p a r a l l e l  r o h s  e i t h e r  on l e a v e s  of  

g r a s s e s  c r  cf  r i c e .  The ~ g ~ s  on ad j acen t  rchs  

a l t e r n a t e  with each o t h e r .  Each o h  rr,ay 

c o n t a i n  up t o  1 3  e g g s .  The e g g  is 1.GxO.75 n , r ,  



b a r r e l - s h a p d  and  p a l e  g reen  when l a i d .  k i t h  

aevelepment t h e  eqgs t u r n  p i n k .  The i n c u b a t i o n  

~ e r i ~ a  is s i x  days  a t  75  p e r c e n t  r e l a t i v e  
0 

h u z i e i t y  a n d  2 5  - 2 8  C. 

T h e r e  a r e  f i v e  s t a d i a .  T h e  first s t a d i u n  1s 

abcut  one mn long  aria is roughly  c i r c u l a r  z n  

shape.  The h e a d  is dark Grokn w i t h  b lack eyes  

and p a l e  brown a n t e n n a e .  The thorax  i s  d a r k  

brown b i t h  p a l e  brokn l e g s .  T h e  brown abaonen 

has f i n e  b lack s p o t s  and t h r e e  dark brobn 

t r a n s v e r s e  b a n d s  r i d - d o r s a l l y ,  A t  7 5  p e r c e n t  
0 

r e l a t i v e  h u ~ i d i t y  a n d  25  - 2 8  C ~t t a k e s  f i v e  

days  t o  complete aevelopment.  

% h ~  o t h e r  s t a d i a  a r e  y e l l o w i s h  brown w i t h  b l a c k  

n ~ d r k i n g s .  T h f y  d i f f e r  from e a c h  o t h e r  i n  boay 

l e n g t h  ( t h i n  i n c r e a s e s  f r o n  2.5 mrc i n  seccnC 

stadiem t o  6,U KK i n  t h e  f i f t h ) ,  c o l o u r  of t h e  

head,  a n t e n n a e ,  eyes ,  t h o r a x ,  l e g s  and t h e  

abdcKen. A t  t h e  r e l a t i v e  hurriidity aria 

t e n p e r a t u r e  range g iven  a b c v ~ ,  t h e  d u r a t i o n  G £  

second t h r o u g h  f i f t h  instar a r e  n i n e ,  a n c  

t ke lve  days r e s p e c t i v e l y  (Fernandc 1966a). T ~ I E  

k i n y - k u o s  a r e  visible i n  the l a s t  stadium o n l y .  



The a c c l t  i s  d a r k  b r c k n i s h  .black t c  b l a c k .  i t  

has a s h i e l d  l i k e  Frocess .  I t  i s  8.0-10.0 m r  

l cng  and 5.0 - 5.5 n;n; broad,  b road ly  ova te  k i t l .  

a s l i g h t l y  convex head. The antennae a r e  

s ix - segr ,en tea  and a r e  h a l f  a s  long a s  t h e  

bedy .  T h e  r o s t r u r ,  i s  f o u r - l o i n t e a  and reaches  

u~ t c  t h e  p o s t ~ r i c r  coxae.  T h e r e  a r e  thc 

l a t e r a l  o c e l l z ,  The b lack  t h o r a x  h a s  a 

s c u t e l l u m  bhich nar robs  behind.  Each l e g  Lears  

a b l a c k  f e n u r  acc a t h r e e - j o i n t e d  t a r s u s .  

T h e r ~  i s  no sexual c i ~ c r p h i s n , .  T h e  a d u l t  l i f c  

span is abcu t  t e n  months. 

ECOLOGY 

T h e s e  b u g s  a r e  kncwn t c  e x i s t  on h i l l  g r a s s e s  

grobing i n  and around t h e  paddy f i e l c s .  I n  t h e  

l a b c r a t o r y  t h e y  h a v e  been r e a r e d  o n  Guinea a r ~ d  

Napier g r a s s e s .  G u r i n g  u n f a v ~ u r a b l e  seascns 

?hey a e s t i v a t e  under stubble c r  i n  s o i l . .  ?hey 

b e c o r e  gregarious h h e n  r i c e  is. i n  f a l l c h .  

Fernando (1960b) repcrtfd t h a t  the a d u l t s  nlct;e 

c n  t c  the Yaia c r c p  i A ~ r i l / M ~ y ,  a e s t i v a t e  

~ e t h e e n  growins seasons  &no a t t a c k  t h e  I*ishs 

c rc r  i n  Cc tcber /hcver r ,b~r ,  



They avoid sCPong sunlight and are usually 

found at the base cf the plant near the water 

l e v e l .  They are active early in the ir~ornings 

and in late evenings when most of the feeding 

is done. They need to feed f o r  about a heek 

before copulation leading to oviposition i n  

about ten days. The adults usually d i e  after 

ovigosition (De A l w i s  1941). 

Biological: 

Among the natural enenlies known to e x i s t  
l o c a l l y  are sone unspecified and rare 

predaceous bugs (De Alwis, 1941) and an 

effective parasitic celeonid rasp, Telenomus 

tryptus. This latter had 89 percent parasitism 

in some fields (De A l w i s ,  1441) and 30-36 

percent parasitism was record@d over a three 
year period in an insecticide sprayed field 

fPernando 1960b). This bug is also attacked by 

a f t i ngus  l-!etarrhiziu~: anisophae' during i ts  

a~stilation. 

There is no information available on rice 

varieties resistant t~ t h i s  pest. 



Cultural: 

The clean up of g r a s s y  weeds groh ing  i n  ana 

around t h e  paddy f i e l d s  is an e f f e c t i v e  hay to 

keep t h e  r i c e  pentatonid population down. The 

ploughing of t h e  s tubble  cou ld  o e s t r o y  t h e  

a e s t i v a t i n g  p o p u l a t i o n .  E a r l y  i n  t h e  c ropp ing  

season ,  t h e  f l o o d i n g  of the f i e l d  f o r  3-6  hours  

a f t e r  add ing  k e r o s i n e  o i l ,  e f f e c t i v e l y  drohns  

t h e  nymphs. Then f r e s h  water has t o  be l e t  

i n .  Among o t h e r  c u l t u r a l  measures a r e  to 

i n c r e a s e  t h e  plant spac ing ,  groh a smal l  p a t c h  

t o  be used a s  a  t r a p  crcp and hand c o l l e c t i o n  

as suggested by De A l k i s  (1941) .  

Chemical : 

The cu r ren t  recormendat ion by t h e  D e ~ a r t n i e n t  cf 

A g r i c u l t u r e ,  (Anon l 5 t i L )  is g iven  b e l o b :  

As soon as t k r  i n s e c t s  appear on t h e  

c rop ,  e i t h e r  d u s t  w i t h  BHC t e n  

p e r c e n t  d u s t  a t  t h e  r a t e  of  22-35 

kcj/ha. o r ,  

Apply f e n t h i o n  50 percent  e m u l s i f i a b l e  

c o n c e n t r a t e  a t  t h e  r a t e  of  1 . 4 - 2 . 1  

L / h a .  c r ,  



Trichlorph~n 80 sercent wettable 

pskder a t  t h e  r a te  cf 0.56 - 1.12  

kg/ha a n d  repeat after a ~ e e k ,  i f  

necessary. 

. I I .  Mole Cricket ,  Cryllot&&a - -- ayricana Beauwis 

Fig, 12 Mole c f  ids%, africamc&u1t. 



T h i s  i n s e c t  is a spcradic pes t  of r i c e  grown i n  

S r i  Lanka. It 1s knoon t o  cause occasional 

o u t b r e a k s  depending on environmental  

c o n d i t i o n s .  I t  be longs  t o  t h e  f a ~ i l y  

G r y l l o t a l p i d a e  i n  Crde r  C r t h o p t e r a .  

The  a d u l t s  b r r o h  i n t c  s o i l  and  nay damage t h e  

s u b t e r r a n e a n  p a r t s  cf r i c e  p l a n t s .  T h e  daKage 

is  usually l o c a l i z e d  a n d  i t  c e a s e s  a f t e r  t h e  

f i ~ l d s  a r e  f l o o d e d .  The upland r i c e  i s  s ~ r e  

s u s c e p t i b l e  t o  a t t a c k .  

T h e  eggs a r e  l a i d  i n  hardened c e l l s  w i t h i n  

s o i l ,  Each c e l l  c o n t a i n s  30-50 eggs hhich Kay 

take  15-40 days t o  h a t c h .  The nymphzil s t a g e  

l a s t s  15-20 d a y s .  T h e  a d u l t  ( F i g .  1 2 )  i s  l i g k ~ t  

brown, 25-35 mn long and has l a r g e  f o r e l e g s  

r c d i f i e d  f c r  burrcwinq i n t o  s o i l  (Pathak i 9 7 0 ) .  

c o n t r o l l i n g  cf t h i s  i n s e c t  is on ly  r a r e l y  

n e c e s s a r y .  ? h i s  could  be ach ievec  by f l o o c i n ~  

t h e  f i e l d s ,  l i g h t  trappins of a a u l t s  ano use G £  

a b a i t  c o n s i s t i n g  of GLE p a r t  s c ~ i u r ,  



flurosilicake : one  p a r t  brown sugar  : t e n  

p a r t s  of r i c e  b r a n  a-,ixea i n t o  e paste. 

f~~.Insect Pests  Attacking Rice 

i n  Reproductive Phase 

12. Paddy bug, Loptocariza varicornis ( F )  

INTRODUCTION 

T h e  paddy bug was r e p o r t e d  t o  be t h e  mos t  

s e r i o u s  i n s e c t  p e s t  o f  r i c e  g r c k n  i n  t h i s  

c o u n t r y  i n  t h e  e a r l y  p a r t  of t h i s  c e n t u r y  

( N u t s o n  1530).  W h i l e  t h e  status of sane o t h e r  

p e s t s  h a v e  chanped s ince ,  paday bug c o n t i n u e s  

t o  cause ex t ens ive  damage. A loss of 1G-40  

p e r c e n t  o f  the y i e l a  due t e  t h i s  p e s t  i s  n o t  

unccmxon and a s e v e r e  p a d d y  bug a t t a c k  n a y  

resul t  i n  eonplete crop  f a i l u r e  ( F e r n a n d o  et 2 
1 9 5 7 ) .  

T h i s  bug b e l o n g s  t o  t h e  f a r r i l y  C o r e i d a e  i n  t h e  

o r d e r  H e n ~ i p t e r a .  T h i s  f a m i l y  i s  c h a r a c t e r i z e d  

by t h e  p r e s e n c e  cf a f c u r  s e g ~ ~ e n t e a  a n t e n n a  

i n s e r t e d  t c w a r o s  t h e  t c ~  cf t h e  h e a d  a n d  a n  



~ c ~ t e i i ~ r ; .  . ?his insect has teen ccr;~mc~ily 

; = l l e c  t k , ~  p a c c y f l y  ihutscn 1931) &ric rice L u s  
i p c t h a k  19561. Le~tccctiza variccrnis (Y) h a s  

3 . 1 ~ ~  ccen  reccxcec a s  L. florioa Guer. anc 
ac'" t,a ' - " -- L ~ I U K ~ L  (Grist and Lever 1469). 

I- '  it:^^ inEect is h i d e l y  distributed in &11 t h ~  

rice g r c h i n g  districts cf o u r  ccuntry ( P e r n a n o o  

1 5 0 4 ) .  It is in particular a p r c b l e n  in the 

r l c c  g r c k n  under the najor irrigation scher,es 

(Kickrarr.&singhe 1976). 

The ~ a c ; d y  Lu5 n . i g r s t e s  tc paddy cs soon a s  ti?€ 

flchsrlnc begins a n d  a t t a c k s  any scft c r  ri,ilky 

? r a i n  ( P e r n a n d c  et 21. 1557). The  rr,ilky stage 

k h i c h  1s uzuaily 7-i0 cays in curaticn, is t h e  

x o t  s u s c e ~ t i k i ~  stage c f g r c h  t h  

!ih~ckra~r.askngk~ 1276). A 1  though the youn:; 

succuienr leaves and ~hccts have reportedly 

teen a ~ t a c k e d  ( A n o n .  19701 i t  is i ~ c r  likely 

that. the paddy tug f e e d s  on the seeas cf wild 

< r a s s ~ c  curing cff seascn. 



~ h e s e  h u g s  f e e d  a c t i v e l y  d c r i n g  t h e  K , a r ~ i n s s  

Gna ~ v e n i n q s .  ?he  c a n ~ a q e  1s a c n e  both  y tile 

n y ~ ~ , p h s  and t h e  a d u l t s  k h i c h  p i e r c e  and  s u c k  t h e  

ccntents of t h e  n i l k g  g r a i n .  Usual ly  t h e  

g r o b c s c i s  is i n s e r t e d  a t  t h e  p l a c e  h h ~ r ~  the 

s l u m e s  Kieet. T h e  a f f e c t e d  g r a i n  first t u r n s  

yel lc6;  and later keccrr.es b r c r n  h i t h  a d i f f ~ s f d  

dark  s p o t  forfiea a t  t h e  p o i n t  of i n s e r t i c n  cf 

s t y l e t s .  The a t t a c k  r e s u l t s  e i t h e r  i n  

h a l f - f i l l e d  o r  en.pty g r a i n s .  B e s i d e s  t h i s  t h e  

damage i s  6lso recocn ized  by e r e c t  p l a n i e l e s  

i n d i c a t i n g  err,pty g r a i n s .  These  bugs enlanote a 

c h z r a c t e r i s t i c  u n ~ l e a s a n t  c c c u r .  h i t h  a s e v E r e  

i n f ~ s t a t i c n  even t h e  s t r a k  h e v e l c p s  an  c l f  

flavcur making  i t  u n s ~ i t e b l e  a s  zn ar . inlal  feet 

( P a t h a k  1 9 7 C i .  

I daK,age i s  rare s e v e r e  &hen ~ l e n t y  cf 

x c i s t u r e  i s  a v a i i a k l c  e i t h e r  d u e  tc. E v e 5  

r a i n f a l l  c r  due  t c  i r r i g z t i c n .  



LIFE HISTCXY 

- - 
Egg o t  peddy bug b)Bug in sewnd stege 

Bug i n  foclrth stage 

Bug i n  f i f t h  stage 
A 

B .6.m 

F U ~ L  g r m  bug 

Peddy f l i e s  sucking 
paddy gra ins  

Fig. 13 Paddy bug, Leptocorisa sp. 



T h e s e  i n s e c t s  u n c e r g ~  a n  i n c c r r , p l e t e  

: T : e t a n , o r ~ h o s i s .  The f o i l o h i n g  d e s c r i p t i o n  i s  

b a s e d  c n  E a t h a k  ( 1 9 7 6 )  and  AnGn. ( 1 9 7 0 ) .  

T h e  egqs a r e  l a i d  on t h e  u p p e r  s u r f a c e  o f  

t h e  l e a f  b l a d e .  U s u a l l y  t h e y  a r e  f o u n d  i n  3 

KC% b u t  c c c a s i c n a l l y  a l c n g  t a c  r o k z .  Each r c b  

c o n t a i n s  10 - 1 2  e g q s  g l u e d  t o  t h e  leaf s u r f a c ~ .  

The egg  i s  c r ea ry  w h i t e  and  k c a t - s h a p e 6  w i t h  a  

s l i g h t l y  f l a t t e n e d  t o p .  T h e  a v e r a g e  l e n g t h  o f  

a n  e g g  i s  two . k i i t h  d e v e l o p m e n t  t h e  egg 

b e c c n e s  d a r k  r e c d i s h  brcwn and b l a c k ,  t c  a p p e a r  

l i k e  a  s e e d .  The e g g s  h a t c h  i n  5 - 8 aays. 

Nymphs: T h e r e  a r e  f i v e  nyrr,phal s t a ~ i a .  The 

f i r s t  s t a ~ i u r r ,  i s  y e l l o w i s h  g r e e n  and  1 . 5  mn, 

l c n g ,  on t h e  a v e r a g e .  A f t e r  e a c h  n ~ o u l t  t h e  

c c l o u r  c h a n g e s  afid t h e  ei z e  i n c r e a s e s  

e v e n t u a l l y  r e s u l t i n g  i n  a  brcwn c o l o u r e d  f i f t h  

s t a c i u r r  k i t h  a n  a v e r a g e  l e n g t h  o f  12.5 ra. 

T h i s  d e v e l c p ~ e n t  i s  c o n , ~ l e t e d  i n  17-27 a a y s  

d e p e n d i n g  c n  t h ~  ~ n v i r c n r r ~ e n t a i  c o n d i t i o n s .  

A d u l t :  ? h e  a d u l t  i z  E: lciic s l e n d e r  t u g  ( F i g *  

13) 24-17 rr.Ir: l o n g .  I t  i s  o l i v e  b r o b n  a b o v e  a n d  

cjreec ~ n o e r n e a t t ~ .  Th€ a d u l t  n,ay l i v e  up t c  1 4  

k e e k s .  T h e  a a u i t  f e i r . a l f  l a y s  lGG-300 e g g s .  



Ar,on< t h e  a l t e r n a t e  h c s t s  cf t h i s  i n s e c t s  a r e  

severa l  q r a r i i Z 2 ~ 5 c u s  r e e d s  v i z .  Echiriochcla 

c r u ~ q a 1 . i .  E, colonuE8, PanicuIi, repens ,  5 -- 
n i h a r i s ,  Q p e r u s  ~ o l ~ s t a c h y s  (h ' ickrer ,as inghe)  -- 
2nd s e v e r a i  c e r e a l  crops i n c l u d i n g  E l ~ u s i n e  

corscana  ( f i n g e r  n i l l e t ) ,  Paspalurn 

s c r c k i c u l a t m  
-. "- 

( 9 1 ,  a n d  S e f a r i a  

italica(tanaha1) -- (Hcstcn 1 5 3 0 ) .  b a r  ious  

legtiaes v i z .  c c h w a ,  greenqranl, s e v e r a l  s p e c i e s  

of r a t t l e p c d  and Anaranthus, a r e  r e p o r t e d  t o  

h a r b c u r  t h e  Faddy bug and these  need 

a u t h e n t i c a t i c n .  

a w e a t h ~ r ,  c v ~ r c a s t  s k i e s  and frequent 

d r i z z l e s  a r e  an.cng t h e  c l i r r , a t i c  f a c t o r s  t h a t  

f avour  r a p i d  build-up of t h e  ~ o p u l a t i o n s  cf  

paddy t u g  ( F a t h e k  1 5 7 6 ) .  Encrn.cus p c p u l z t i c n s  

cf this i r :sect  r e s u l t  k h e n  t h e  f i o b e r i n g  i n  
r i c e  is u n e q u a l  ana p r c l o n g f a  e i t h e r  cue  t c  

s t a g g e r e d  ~ l a n t i n g  cf t h e  s m e  v a r i e t y  o r  aue 

t c  s i r r ,u l tancous  ~ l a n t i n g  of v a r i e ' t i e s  £ l o h e r i n g  

a t  d i f f e r e n t  tirres (Wickza~asinghe l Y 7 b ) .  



5 L 

CONTROL 

B i o l o g i c a l :  

S e v e r a l  n a t u r a l  enerries of  paddy bug a r e  knokn 

to e x i s t  l o c a l l y .  Hutsoc ( 1 5 3 0 )  r e p o r t e d  t h a t  

an u n s p e c i f i e d  e g q  p a r a s i t e  bas  found i n  smal l  

nurcbers i n  ~ n u r a d h a ~ u r a  a r e a .  I n  a d d i t i o n  

s e v e r a l  p reaacecus  b u g s  e r e  a l s o  found by 

him. G r i s t  and Lever (1969)  r e p o r t e d  t h e  

Fresence  cf t h e  f c l l c k i n g  p r e d a t o r s  frcrr I n d i a  

and S r i  Lanka ( C e y l c n ) :  Asopus ~ a l a b a r i c u s  F . ,  

Enagorus s o r d i d a t u s  S t a l . ,  R h i n o c e r i s  f u s c i p e s  

and I r a n t h a  S F .  Hckever, b i r d s  a r e  not  knobn 

t c  feed  on t h ~  r i c e  bug. C v e r a l l  thcugh t h e  

n a t u r a l  enerries a r e  of l i t t l e  h e l p  t o  keep t h e  

p c p u l a t i o n  aobn i f  o t h e r  c o n d i t i o n s  a r e  

conducive f c r  a r a ~ i a  build-up.  

H o s t ~ l a n t  r e s i s t a n c e :  

H i t h e r t o  nc r i c e  v a r i e t i e s  k i t h  r e s i s t a n c e  t o  

t h i s  p e s t  a r e  a v a i l a b l e .  



Having a c lcsed  g r c ~ i n g  s fason  and grohing a 

r i c e  v a r i e t y  k i t h  u n i f o r ~  s ra tur i ty  i n  a given 

t r a c t  cf r i c e  ~ h c u l d  be e f f e c t i v e  i n  n:nir,ising 

the  daKage done .by t h i s  p e s t  (Fernando e t  a l .  

l557j .  AEcng the rr,echanical devices  used by 

the l o c a l  farrcers a t e  t he  use  of e i t h e r  winnohs 

or ropes ccated with t h e  l a t e x  of the  jak 

f r u i t .  Butson (1530) repor ted  t h a t  the  fcrmer 

i s  K,ore e f f e c t i v e .  Nets could be used  t c  catch 

t h e  bugs  b h i c h  l a t e r  could be des t royea .  T h e  

ase cf i m ~ r c v i s e c  i i g h t  t r a p s  i . e .  kerosine o i l  

larrlp hung  over a  bas in  conta in ing  u a t e r  and a  

filrr, of k e ~ c s i n e ,  i s  another  way of d e s t r o y i n g  

t h e  aauits cf t h i s  i n s e c t  (Pathak 1 9 7 0 ) .  

T h e  e l i rc ina t icn  of graminaceous heeds fror(, 

Faddies and l evees ,  be fc re  these p l a n t s  f lcwer ,  

should h e l ~  t o  check the r i c e  Lug p c ~ u l a t i c n s ,  

I t  is  p o s s i k l e  t c  use a  s t r i p  of e a r l y  ~ ( a t u r i n y  

r i c ~  a s  a  t r a p  c rcp .  

Chemical : 

E a r l i e r  gacea EHC has recor.nended f o r  the 

c c n t r c l  of t h i s  pest but  s i n c e  t t ~ ~ n  t he  bug  has 
b e e n  fcunc t c  becone r ~ s l s t a n t  t~ t h l s  



l n ~ e c t i c l d c  ( F ' e r ~ a n d c  e t  d l .  1 9 5 7 3 .  - - T h e  

c u r r e n t  r € c o ~ r c e n c a t i c n  by 1 D e p a r t ~ . e n t  cf 

A g r i c u l t u r e  (Ancn. 1 9 & l )  i s  t c  use t h e  

f c l l o h l n c ; :  

T h c  p e r c e n t  c a r k o f u r a n  d u s t  a t  t h e  

r a t e  of  1 7 - 2 2  kg/ha b e f o r e  g r a i n  

hardens  a n d  t o  r e ~ e a t  i n  t h r e e  aays, 

i f  necessa ry .  

S ~ r a y i n s  cf g u i n a l p h c s  25 p e r c e n t  E L  

a t  1 . 4 - 2 0 1  L/ha. 

Diazincn 4 0  F e r c e n t  EC a t  t h e  r a t e  of 

i .6-1 .65 Liha o r  

Fen th icn  5C F e r c e n t  EC a t  t h e  r a t e  cf 

1.4-2.1 L / h a .  

(EC = e r r , u l s i f i a b l e  c c n c e n t r a t e ) .  

IV. Other Minor F i e l d  I n s e c t  Pests  of  Paddy 

I n  t h e  193Cs B c r c l i a  venalba bas  recc roed  a s  a 

pesiz cf l c c a l l y  grohn  r i c e  (Ancn. 1 5 3 6 ) .  

Ourin5 t h e  196Gs, t h e  Faddy h e s p e r i a s ,  Parnara  

baoa Mcore and E . ~ a t h i a s  F ~ b r i c i u s ,  h e r e  -- - 
c o ~ s i d e r e c  t o  be c a t e r p i l l a r  p e s t s  o f 

i r , ~ o r t a n c e  (Fernzncc  1 5 6 4 ) .  ? h e  l e a f  h o p ~ e r ,  

T e t t i g c n i e l l a  s p e c t r a  C i s t a n t ,  LV a  c a l s o  



c c n s i c e r f c  a s  a n  i r r p c r t a n t  p e s t  cf r i c e  cur ing  

this ~ e r i o d .  Tbc o t h e r  l ea fhoppers  a t t a c k i n g  

r i c e ,  i . e .  Ricilia d c r s a l i s  and Thia subrufa 

r e  a l s c  f i r s t  reccrdec i n  the 1560s 

(Wick ra~as inghe  1 4 7 8 ) .  

Amcng t h e  o t h e r  r i n c r  i n s e c t  pes t s  recorcfo  

frcn S r l  Lanka d u r i n g  t h e  l a s t  couple of 

a ~ c a d e s  a r e  t h ~  l e a f  beetles, Leptispa pygnaea 

Baly and C i c l a c i s p e  a r K i g e r a  ( =  Hispa a rn- igera) .  



V. ~nsect pests of S t o ~ e d  Paddy 

13. Angsiumois g r a i n  moth, ~Sitetroqa Cerealella 

( O l i v .  1 

Fig. 14 Angoiumois gra in  moth, S i t o t r q a  cerealella 
A. Mature larva 
B. Adult 



T h i s  is a ~ 0 t h  b e l o n g i n g  t o  t h e  f a n i i l y  

Gelechiidao i n  t h e  order L e p i d o p t e r a .  T h i s  

f a ~ ~ i l y  i s  c h a r a c t e r i z e d  by h a v i n g  l o n g  narrow 

wings  e n d i n g  i n  a f r i n g e  o f  h a i r .  The a n a l  

v e i n  is  a b s e n t  and t h e  o u t e r  m a r g i n  of t h e  

h i n d k i n g  i s  u s u a l l y  concave .  

T h i s  is a c o s ~ c ~ o l i t a n  p e s t  k h i c h  was e a r l i e r  

known a s  t h e  g r e y  r i c e  moth. 

The a a ~ a g e  i s  done  by t h e  l a r v a e .  They f e e d  on  

t h e  endosperm l e a v i n g  o n l y  t h e  o u t e r  husk by 

t h e  t i n e  of p u p a t i o n .  U s u a l l y  t h e  damage i s  

c o n f i n e d  t o  t h e  ~ e r i p h f r a l  l a y e r s  o f  paddy.  

L I F E  HISTORY 

The e g g s  a r e  l a i d  on t h e  s u r f a c e  of t h e  g r a i n  

e i t h e r  s i n g l y  o r  i n  c l u s t e r s .  T h e  eggs a r e  0.5 

rcrn l o n g  on t h e  a v e r a g e .  They a r e  t r a n s l u s c e n t  

yahite a t  the  b e g i n n i n g  b u t  g r a d u a l l y  t u r n  p i n k  

wi th '  d e v e l o p ~ e n t .  

The l a r v a l  and  ~ u p a l  s t a g e s  a r e  s p e n t  i n s i a ~  
t h e  g r a i n .  



T h e  a d u l t  i s  a m a l l  ~ 0 t h .  I t  i s  5-7 nm i n  

l e n g t h .  The noth  i s  pa l e  brokn and has  one o r  

t & o  srr ,al l  b lack d o t s  on t h e  forewing (Anon. 

1970). The apex of t h e  k i n g  i s  p o i n t e d  and has  

a Icng f r i n g e  cf h a i r s .  

CONTROL 

There is no i n f c r n a t i o n  on t h e  b i o l o g i c a l  

c c n t r o l  a g e n t s  of t h i s  p e s t .  Fernando ( 1 5 5 9 )  

r e p o r t e d  t h a t  t h e  r l c e  v a r i e t y  MAS 2 4  h a s  

r e s i s t a n t  t o  t h i s  p e s t .  The p roper  d r y i n g  l e s s  

t h a n  t e n  p e r c e n t  r co i s tu re )  and c l e a n  s t o r a g e  i n  

i n s e c t  proof  c o n t a i n e r s  a r e  among t h e  c u l t u r a l  

c o n t r o l  ~ e t h o d s .  E a r l y  h a r v e s t i n g  i s  a l s o  a  

gcoa p r e v e n t i v e  a e a s u r e .  The D e p a r t r e n t  of 

A g r i c u l t u r e  (Anon. 1981) recornmenas t h e  

s p r a y i n g  of s t o r a g e  bags wi th  methyl p i r i n i p h o s  

(2.5 r,1 i n  t e n  L cf k a t e r ) .  

Other  Arthropod Pests of Rice 

Rice f i e l d  Crab, Cey lonens i s  p a r a t h e p l u s a  herbs t  



INTRCDUCTION 

The i i c e  field c r a b  is 6 n u i s a n c e  i n  s o a e  paocy  

g r o b i n g  a r e a s .  I n  1 9 5 0 ~  s p o r a d i c  o u t b r e a k s  

of  t h i s  c r u s t a c e a n  have  been r e p o r t e c .  

 his h e l o n g s  kc G e ~ a r i n i d a e ,  a farily of l a n a  

c r a b s  in t h e  o r d e r  M a l c c o s t r a c a .  

T h e  d a K a g e  d c n e  by t h i s  c r u s t a c e a n  is n lo s t l y  

i n d i r e c t  b e c a u s e  t h e i r  ~ U K K G ~ S  e i t h e r  a l l o w  

d i r e c t  d r a i n i n g  of h a t e r  front t h e  " l i y a d a a s w  @ r  

weaken t h e  l evees  r e s u l t i n g  i n  b r e a c h e s  

e s p e c i a l l y  in hill d i s t r i c t s .  SOIT~E of t h e ~ e  

a F p a r e n t l y  n i b b l e  t he  bases of  r i c e  s e e d l i n g s  

i ~ n o n .  1960). s c o u l d  be  a problem 

e s p e c i a l l y  i n  t r a n s p l a n t e d  paaay. T h e i r  

p r e s e n c e  cctild b e  d e t e c t e d  by t h e  f u r r o w s  w h i c h  

a r e  u s u a l l y  v e r t i c a l  k i t h  a rirr~ of ~ u a  a t  t h e  

o p e n i n g .  

CGNTROL 

The n a t u r a l  e n e r , i e s  v i z .  r a t s ,  b i r a s  of p r e y  

and ~ a d c y  f i e l d  hercn, Ardecla g r a v i ,  help t o  

keep  t h e  p o ~ u l a t i c n  of f i e l d  c r a b s  l o h .  I t  i s  

p c s s i b l e  t c  t r a F  t h e  c r a b s  by u s i n ?  e a r t h e n b a r e  



p c t s  b a i t e d  h i t ? ,  f r i e d  b r a n s  a c i s t e n e d  t c  fcrrr: 

b c l l s .  The c r a b s  h e r e  v e r y  s u s c e p t i b l e  t o  

p e s t i c i d e s  a t  t h e  b e g i n n i n g  b u t  s o c n  d e v e l c p e ~  

r e s i s t a n c e  ( F e r n a n d o  1 9 6 4 )  t~ son,@. The 

c u r r e n t  r e c o m n e n d a t i o n  by t h e  D e p a r t n e n t  of 
A g r i c u l t u r e  !Anon. 1 9 6 1 )  i s  t o  use a n y  o n e  of  

t h e  f c l l c k i n g  ~ e s t i c i d e s .  b u i n a l p h o s  25 

p e r c e n t  E C ;  D i a z i n o n  4 0  p e r c e n t  L C ;  F e n t h i o n  50 

p e r c e n t  E C ;  BPMC 50  p e r c e n t  EC. T w e n t y  e i g h t  

n 1  ( c n e  f l .  o z . )  ~f t h e  i n s e c t i c i d e  i s  t o  be  

~ , i x e d  h i t h  5-9 L of  water an2 56 n1  ( two m1 f l .  

02.) of t h e  ~ i x t u r e  s h o u l d  be poured  i n t o  e a c h  

f urrch. 

\TI. Vertebrate pests of rice 

14. Paddy field mole r a t .  Bandicoots bengeilensis 

( G ~ a y  l 

INTRCDUCTIGN - 

T h e  ~ a c d y  f i e l d  rr:c l e  r a t ,  B a n a i c o o t a  

b e n g i j l e n s i s  ( G r a y ) ,  h a s  b e e n  a  maj 'cr  p e s t  of 

p a d d y g r o x n  i n  S r i  Lanka i n  t h e  1950s.  I t  

c c n t i n u e s  t o  c a u s e  s i g n i f i c a n t  darcage t o  r i c e  

c r o p s  ( & i c k r e r i ! a s i n g h e  1 5 7 0 ) .  Up t c  t e n  p e r c e n t  

of a crcF rrzy be lcst as a r e s u l t  cf t h i s  

d a ~ . a g ~  ( G r i s t  a n c  Lever 1 9 6 9 )  a l t h o u g h  n c  

r e l i a b l e  c r o p  lcss e s t i n s t e s  a r e  a v a i l ~ b l e  

l c c a l l y ,  



T h i s  ~ ~ a m ~ ~ a l i a n  p e s t  of r i c e  i s  a r o d e n t  

c h a r a c t e r i s e d  by t h e  p r e s e n c e  o f  eve r -g roh ing  

c h i e s e l - l i k e  i n c i s o r s ,  l a c k  of c a n i n e s  and 

s l e n d e r  c l a v i c l e s .  It was e a r l i e r  known e i t h e r  

a s  Gunomys g r a c i l i s  o r  s. fi ( G r a y )  Wehring 

b u t  s i n c e  t h e n  h a s  been  r e c o g n i z e d  a s  a 

s u b s p e c i e s  of Bandicoots b e n g a l e n s i s  (Gray) .  

I t  is  commonly c a l l e d  the field mole r a t ,  o r  

l e s s e r  b a n d i c o o t  ( A n ~ n .  1 9 7 0 ) .  

T h e  p l a n t s  a x e  ~ o s t  s u s c e p t i b l e  bhen t h e y  a x e  

i n  " h e e n  b a n d i "  s t a g e  b u t  also a t  t h e  mature 

e a r h e a d  s t a g e  (Anon. 1 9 6 0 ) .  I n  o t h e r  c o u n t r i e s  

t h e  r a t s  r e p o r t e d l y  f e e d  on newly sown paddy a s  

be11  a s  on  young t i l l e r s  Anon. 1970). 

The f i e l d  ncle r a t  c a n  d i r e c t l y  d a n a g e  t h e  c r o p  

by f e e d i n g  on  i t ,  They f e e d  on t h e  basal. p a r t  

of the p l a n t s  a t  " h e e n  b a n d i " .  A s i n g l e  r a t  -- 
c o u l d  a e s t r c y  up t c  100 s t e m  p e r  aay. They 

a l s o  c u t  t h e  m a t u r e  e a r h e a d s  and e i t h e r  f e e d  on 

the seeds c r  s t o r e  t h e s e  i n  t h e i r  b u r r o k s .  The 

e v e n t u a l l y  r e s u l t s  i n  uneven r i p e n i n g .  This 

i n d i r e c t  d a ~ a g e  i s  done  by t h e  e x t e n s i v e  
b u r r o w  in t h e  l e v e e s  which may b r e a c h  and 

canage  t h e  c r o p .  



7 .'tie r a t  SOLES arE a n  i . R d i c a t i ~ n  of t h e i r  

presence i n  t h e  f i e l d s ,  Tbie r a t s  u s u a l i y  feed 

i n  patches,leavicg at l e a s t  a metre wide 

around, T h e  s c a n t y  appearance a£ t h e  c e n t r e  o f  

t h e  c e n t r e  cf the f i e l d  with t h e  k i t h e r i n g  

p l a n t s  w i t h  t h e i r  bases gnawed s e e n  c n  c l c s e r  

k;csetvat ion is a  s y n p t c R  of r a t  Canage. 

L I F E  BISTORY 

 he a6ult is 3 relatively large rodent reaching 

a l e n g t h  c r  2 5  cn. Feznanao et 2, ( 1 5 6 7 )  

r epo r t ed  t h a t  B, Enselensis shows marked  

increase i n  .reproductive activity a f t e r  feeding 

on d e v e l o p i n g  earheads. The fenale  c o u l ~  

become gra!?id b e f ~ r f  t h e  f i r s t  l i t t e r  is fully 

weaned thus r e s u l t i n g  i n  a second littcr before 

ha rves t ,  

ECCLCGY 

T h e  usual  colanizing h a b i t  of a. bengalensis is 

aithin the levees. The ramifying b u r r o h s  a r e  

found f r o &  panicle l n i t i a t i c n  s t a g e  to e a r l y  

p a r t  cf t h e  post  h a r v e s t  s e a s o n .  They c o n t i n u e  

tc s t a y  k ~ i t 5 i n  burrows tending their ycung 

a f t e r  feeding  c n  t h e  d e v e l o p i n g  earheads 

i F e r n a n d o  et al, 1567). The r a t s  a r e  a l s o  

k n c h n  to f e e s  upen  the  seeus of Kany o t h e r  

n l a n t s  i n c l u j i l - i q  t h e  graniinhceous heeds k h i c h  



zbcuna t h e  r i c e  f i e l d s .  

CONTROL 

T h e  knohn n a t u r a l  enemies are  the snakes which 

deed upon the young as well as adults. Sam o f  

t h e  r a p t u r o u s  birds may ocsasionaliy feed upcn 

thea ,  The destruction of the natural enemies 
3s a resuit cf t h e  use of insecticides is 

eonsiorred to be one of rhe reasons for the 

upsurge of rodent activity in the paddy fields 

(Eernandc et ale 1967!, 

Earlier th e  use o f  the phosphiaes ~ h i c h  

released the quick acting funigant phosphene 

was recomrended. This method controlled rats 

for several years, khen it was carried out 

syste~atically frcrr, panicle s t a g e  for two 

consecutive s ~ a s o n s  (Fernando - -  et a l .  1967). 

Hobever use of phcsphide, unless done 

carefully, could be dangerous and needs closer 

technical supesvision. L a t e r  the use of  

anticoagulants has recommended. 

The baiting begins two weeks after 

transplanting and at t h e  rate of 25 stations 

per ha tc b e  increased later to 4 0  per ha at 

m . x i r , u n  tillering and  StQpped at h a r v ~ s t .  



T h e  c u r r e n t  r e c o n x e n c a t l c n  by t h e  Cepa r t r r en t  cf 

A g r l c b i e u ~ e  (Anon.  196i) 1s t o  u s e  t h e  C o u m a r l n  

LYPe r o a e n t i c i c e  rr,ixed w i t h  b rcken  

r a r z e / s o r g h u a  a t  t h e  r a t e  of 1 1  T h i s  i s  

used  k i t h  C G  b a i t i n g  l c c a t i o n s / h a  f rcm 

t s a n s p l a n t l n c j  t o  g r a m  f i l l i n g .  P r e - b a i t i n g  

kith t h e  g r a i n s  f o r  6-7 days is prefer red  k h e r e  

p o s s i b l e  and b a i t s  have  t o  be renewed e v e r y  3-4 

days and  s h o u l d  be p r e v e n t e d  from g e t t i n g  w e t .  

VII, Integrated mznaF:em.n_ent of the Lnsect pests 

o f  rice grown in Sri Lmka - 
The need  f o r  a n  i n t e g r a t e d  a p p r o a c h  t c  rcanage 

t h e  pest p r o b l e m  i n  agroecosystems is  

u n i v e r s a l l y  accepted  no^. W i c k r a ~ a s i n g h e  

(1578) h i g h l i g h t e d  t h e  need f o r  a n  i n t e g r a t e d  

a p p r o a c h  t o  manage t h e  i n s e c t  pes t s  o f  r i c e  i n  

S r i  Lanka.  The c o n c e p t  of i n t e g r a t e d  p e s t  

management i s  based  on t h e  s t u d y  of t h e  

a g r o e c o s y s t e n  c o n c ~ r n e d  and r e g u l a r  ~ o n i t o r i n g  

of t h e  p e s t s  t o  d e t e r ~ ~ i n e  w h e t h e r  t h e i r  

p o p u l a t i c n s  a p p r c a c h  l e v e l s  kndxn t c  cause 

economic  losses i n  y i e l d  i . e .  e c o n o ~ i c  

t h r e s h o l d  l e v e l s .  The c u r r e n t  econor , i c  

t h r e s h o d s  c f  s o r ~  o f  t h e  m a l o r  i n s e c t  p e s t s  of 

l o c a l l y  grown r i c e  a r e  shown i n  T a b l e  I k .  



T h e  use cf irr,prcvea r i c e  varieties ' w i t h  prcven 

cesistance t o  n a j o r  i n s e c t  p e s t s  i s  a n  

i n p a r t a n t  f i r s t  s t e p  i n  an in t eg ra t ed  pes t  

r,anagenent programme. A t  presen t  r i c e  

v a r i e t i e s  v i z .  Bg 400-1 and Bg 276-5 u i t h  

r e s i s t a n c e  t o  gal l r r , idge  a re  l o c a l l y  a v a i l a b l e .  

For t hose  i n s e c t s  which  are  we l l  adapted t c  the  

r i c e  p l a n t  e g .  brown planthopper ,  t he  use of 

r e s i s t a n t  v a r i e t i e s  cannot be a m j c r  con t ro l  

s t r a t e g y  because of t h e  presence of s e v e r a l  

b i o t y p ~ s  of t h i s  i n s e c t .  Even i n  t h i s  case ,  

3-31/2 month v a r i e t i e s  could be used ,  where 

poss ib l e ,  t o  avoid the  p e s t  aafiage which is 

na in ly  caused by t h e  t h i r d .  gene ra t ion  of t h i s  

insect .  I t  is  a l s ~  inpesat ive  t o  s e l e c t  r i c e  

v a r i e t i e s  which K,ature a t  about t h e  sane t ime.  

This co~:bined with t h e  avoidance o f  staggered 

p l an t ing  i n  a given t r a c t  of r i c e  could 

Kinirr.ize t he  daaage don€ by t h e  paday bug.  

The p re se rva t ion  of t h e  n a t u r a l  enemy csnplex  

of t h e  i n s e c t  p e s t s  of r i c e  is another  s o u n ~  

pest ~arkagement t a c t i c .  The key n a t u r a l  

enercies f o r  each p e s t  h a s  t o  be i a e n t i f i e a  

( e , g ,  egg p a r a s i t o i d s  s f  t h e  r i c e  s t e ~ ,  b o r e r s )  

and  any  agrcnoxic p r a c t i c e  t h a t  is h a r m f u l  t o  

these  n a t u r a l  e n e ~ ~ i e s  s h o u l d  be avoidea,  I n  

p a r t i c u l a r ,  when t h e  p e s t i c i d e s  a r e  appl ied  any 



e f f e c t  d e t r i ~ e n t a l  t o  the n a t u r a l  enerrales 

should :  be m i ~ i m i ~ c c .  I ndeed ,  kihere n,onitoring 

c f  t h e  p e s t  population r evea l s  the presence of 

an  adequate nurrber of e f f e c t i v e  natural enerriies 

p e s t i c i d e s  shculd nct be u s e d .  

For some of t h e  pests with no other known 

e f f e c t i v e  c o n t r o l  methods a n d  under c e r t a i n  
ccnd i t i ons  where economic y ie ld  l o s s e s  a r e  

iainent I n  t h e  absence of a n  imned ia te  rerrteciy, 

t h e  use of pesticides is the only t o o l  

a v a i l a b l e  t c  n a n a g e  the  rice pests, However, 

TABLE IVe ECONOMIC THRESHQLDG P R E S K L P  ADAPTED 

FQX SCHE I N S E C T  P E S T S  OF RICE GROBN IN 6RI -- P 

LANKA(after N a i r ,  1982) 

Pest P i e i a  Conditicn T h r e s h o l d  

----------------------------------".------------ 

Brown p l a n t  Nursery o r  ea r ly  

five/hill 

hopper t i l l e r z i n g  

A £  t e  r 1r.a~ i n u ~ .  t i - l O / h i k l  

tiller l r ig  

If v i r u s  dis~aee one/tiller or 

i s   resent 1 - 2 / h i X l  



G a l l n i d g f  Nursery o r  e a r l y  5-10 p e r c e n t  c f  

t i l l e r i n g  c e n t r e  t i l l e r s  

~ i t h  g a l l s  

Green Leaf  
d i s e a s e  Gne a d u l t  F e r  

h c p ~ e r  i s  p re sen t  

C t h e r k i s e  

L e a f - r c l l e r  

Gne d a ~ a g e d  

L e a f / h i l l  

I f  v i r u s  

h i l l  

l C / h i l l  

Paddybug - Tko bugs/m 2 

Stem-borers Nursery o r  ea r ly  

?'KC rcoths o r  

t i l l e r i n g  t h o  egg 

n a s s e s / n  2 

K a x i ~ u r r  t i l l e r i n g  F i v e  p e r c e n t  

c r  p a n i c l e  i n i t i a -  dead h e a r t s  o r  

t icrj 

ttro egg 

nlasses/ITI 2 

t&c moths o r  

Eaha-bundi c r  l'wc ~ ~ 0 t h ~  or  

f l o k e r  ing  tk*.c egg 

rrasses/f i  2 

Whori m g g c t  

C n e  damaged 

l e a f i h i l l  



t h e r e  p e s t i c i c ~ ~  s h c u l c  a l w a y s  be a ~ p l i f c  r a 

neec b a s i s  ( i . e .  hhere  t h e  sampl ing i n d i c a t e s  

a r  i n c r e a s i n g  p e s t  p c p u l a t i c n  a t  t h e  econcn,ic 

t h r e s h c l c  l e v e l )  anc n c t  on a c a l e n d e r  t a s i s .  

"he use of broad-spectrurr  i n s e c t i c i a e s  shou ld ,  

kherever  ~ o s s i b l e ,  be avo ided ;  a t  l e a s t  t h e s e  

s n c u l d  te used i n  a n  e c o l o g i c a l l y  s e l e c t i b e  

il.annfr, v i z .  u s ing  g r a n u l a r  fcr r i lu la t ion s c  t h a t  

t h e  ncn- ta rge t  c r s a r i i s ~ s  a r e  n ~ t  a f f e c t e c :  

t i n i n s  cf t h e  i n s e c t i c i d e  a p p l i c a t i c n s  t c  

c c i n c i a e  k i t h  t h e  r , c s t  v u l n e r a b l e  s t a g e  cf  t h e  

p e s t  o r  t h e  n c s t  s u s c ~ p t i b l e  s t a g e  of t h e  c r c & ;  

r e s t r i c t i n g  t h ~  use c f  p e s t i c i d e s  t c  sene d r e s s  

e .g .  n u r s e r i e s .  

xr i  a c c i t i c n  t c  t h e  abcbe,  s e v e r a l  c u l t u r a l  and 

acjrcncnic p r a c t i c e s  coult i  be used h i  t h  

a s t a n t a g s  tc b r i n g  dchn t h e  l e v e l s  c f  p e s t  

p c p u l a t i c c c .  

N u r s e r i e s  s h c ~ l d  be g r e p a r e d ,  hhere  ~ c s s i b l e ,  

t c  o t t a l n  pest f r e e  ~ l a n t i n s  n a t e r l a l ,  T h e s e  

c h c u l c  t e  n c n i t c r e c  t o  c e t e c t  any i n c i a e n c e  of 

p e s t s  ano ~ e s t c i c e s  have  t c  be usec  t c  keep t h e  

s l a n t s  f r e e .  Cnly t h e  h e a l t h y  p l a n t s  

skloblc be used i icd  the i n f ~ z t e a  cnes  s h c u l c  L C  

d e s t r c y e d .  



! lu r ins  l a n d  p r f p a r z i t i c n ,  deep p l o u g h i n g  of t h e  

f i e l c  c c u l c  u e s t r c y  t h e  p e s t s  t h a t  a r e  knckn t o  

i n h a b i t  t h e  h e e d s  and s t u b b l e .  ~ l a s t e r i n g  of 

t h e  l e v e e s  c o u l c  h e l p  t c  reduce t h e  f i e l d  c r a b  

a n @  x.cle r e t  ~ c p u l a t i c n s .  

T r a n s p l a n t i n g  a t  t h e  recomrr:ended s p a c i n g  €9. 1 5  

x 15 crr, f o r  Bg 24-6 i n  t h e  c a s e  of brown p l a n t  

h c p ~ e r ,  c o c l d  te used t o  reduce  p ~ s t  

p o p u l a t i c n s .  Hobever, t r a n s p l a n t e d  r i c e  c c u l d  

be under k a t e r  s t r e s s  and t h i s  n i g h t  rcake t h e  

~ l a o t  more s u s c e p t i b l e  t o  t h r i p s ;  i t  i s  a l s c  

known t h a t  t r a n s p l a n t e d  r i c e  i s  r .ore 

s u s c e p t i t l e  t o  t h e  bhorl-maggot. Both stern 

b c r e r s  and g a l l  r i d g e  i n  e n d e n i c  a r e a s  kiould be 

ncre b i d € l y  d i s p e r s e d  under t r a n s p l a n t e d  

c c n d i t i o n s  ( h i c k r a n a s i n g h f  1 3 7 8 ) .  

h h e r e  p o s s i b l e ,  t h e  h a t e r  1 ~ ~ ~ 1 s  i n  t h e  f i e l d  

s b c u l c  c e  a d l u s t e d  t c  keep t h e  p e s t  ~ o p u l ~ t i o n s  

1 .  Kanlp t i l a t l cn  cf  t h e  water  l e v e l  cou ld  b e  

used e f f e c t i v e l y  t c  c o n t r o l  p l a n t  hoppers ,  sterr, 

f l y  arlc sharn$lny c a t e r p i l l a r  p o p u l a t i o n s .  

Eaving s u f f i c i e ~ t  h a t e r  c c u l d  h e l p  t o  n in imize  

t k r i p s  a t t a c k  o n  t h e  s e e d l i n g s .  Mole c r i c k e t s  

r o u l c  L E  d e s t r o y e d  by f l o o d i n y  t h e  f i e l c s .  Cn 

the c t n e r  nanc,  t h e  r l c f  casekorm c o u l c  L e  

s c r t r c l l e c  ky d r a i n i n g  t h e  f i e l d s .  



h e e d  c c n t r c l ,  e i t h e r  by s l a s h i n g  o r  ky  c l e a n  

h e e d i n g  b i l l  k e e ~  scae p e s t  p c p u l a t i o n s  eg. 

t r c a n  ~ l a n t h o ~ ~ e r ,  g a l l n i d g e  and ~adoybucj ,  

G T ~ E  keecs ,  F a r t i c u l a r l y  t h e  g r a ~ ~ i n a c e o u s  

c n e s ,  need t c  be c e s t r o y e d  b e f o r e  f l o ~ e r i n g  

because paddy buq is kncwn t c  t h r i v e  on t h e s e  

s e e d s  ~ r i o r  t c  invading t h e  r i c e  f i e l d s .  

'_rhroughcut the grchincj seasons ,  t h ~  farn ,er  

s c c u l a  be v i q l l a n t  t o  d e t e c t  i n d i c a t i o n s  of a 

b u i l d  up of i n s e c t  p e s t s ;  count  of e g g  rcasses, 

use c f  l i g h t  t r a ~ s  e g .  k e r o s i n e  l anp  t o  rr,cnitor 

i n s e c t s  ana the a c t u a l  c c u n t s  a s  I n  t h e  c a s e  of 

~ l a n t h c p ~ e r ,  c c u l c  a l l  be used f c r  t h i s  

purpose .  A t  t h e  sane t i n e  a t t e n t i c n  has  t c  t e  

pa id  t o  t h ~  occurencs  o f  t h e  n a t u r a l  ener , i e s  of 

i n s e c t  p e s t s .  

h a r v e s t i n g  and t h r e s h i n g  should be dcne a s  sccn 

as  t h e  crGF is r rdture .  Th i s  k i l l  mininlize t h e  

carcage dcne by k . i r a z  and t h e  i n c i d e n c e  cf 

s t o r a g e  i n s e c t  p e s t s  bhich rr~ay i n f e s t  t h e  

r ra tuze  s e ~ c s  i n  the f i e l d .  E ~ r l y  h a r v e s t i n g  

h i l l  c r e v e n t  t h e  c c c u r r e n c e  of  v o l u n t e e r  p l a n t s  

hi->ict in t u r n  can  ha rbcur  i n s e c t s  betbeen 

grcking season.  



I s r n i n g  the s t u b t l e  a f t e r  t h e  h a r v e s t  h i l l  i-iflp 

t c  o e s t r o y  t h e  i n s e c t  pests t h a t  occur i n  t h e  

base  cf t h e  p l a n t .  Deep p loughing ,  bhere  

f e a s i b l e ,  i s  an a l t e r n a t i v e  t c  burning t h e  

E t u b b l e .  

E i t h e r  s t a g g e r e d  o r  con t inuous  c ropp ing  shou la  

be  a v o i d e a .  Having a c r o p - f r e e  p e r i o d  would 

h e l p  t o  minin-ize t h e  ca r ry ing-over  of t h e  p e s t s  

he theen  seasons .  Where p o s s i t l e ,  c r o p  r o t a t i o n  

shcu ld  he r e s o r t e d  t o  and t h i s  a g a i n  b i l l  he lp  

t c  keep t h e  p e s t  p ~ p u l a t i o n s  lob. 

Cleaning and p roper  d r y i n g  ( t o  l e s s  than  t e n  

p e r c e n t  r , o i s t i i r e  c o n t e n t )  b e f o r e  s t o r a g e s  b i l l  

zake t h e  s e e d s  u n a t t r a c t i v e  tc  s t o r a g e  i n s e c t  

p e s t s .  The s t o r a g e  a r e a  and c o n t a i n e r s  should  

be  i n s e c t  proof  and kept  c l e a n  and d r y  t o  

d i s c o u r a g e  bui ld-up of s t o r a g e  i n s e c t  pes t  

p c p u l a t i o n s .  
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