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A B S T R A C T

Rice thrips, S te n c h e a to th r ip s  b ifo rm is  (Bagnall) (Thysanoptera: 
Thripidae) is important as an economic insect pest in South Asian countries. In Sri 
Lanka it is considered as one of the major pests of rice. It damages late-planted crop 
vyithin the first few weeks after transplanting or seeding, especially if the crop is water 
stressed. All improved varieties are susceptible to rice thrips infestation, but a number 
of traditional rice varieties possessing resistance to the pest have been identified. Studies 
were conducted with the objective of identifying of the effect o f leaf trichomes on thrips 
resistance. Leaf trichome density and thrips damage were estimated from 88 accessions 
of traditional varieties and 13 popular commercial varieties. FI generation was also 
formed making single crosses between a Dahanala accession (resistant to thrips), Bg 300 
(moderately susceptible) and Suduru Samba (highly susceptible). The trichome density 
and damage reactions were estimated in F I, F2, and F3 generations. Effect of abrasion 
6f trichomes on thrips resistance was evaluated using traditional variety, Dahanala and 
improved variety, Bg 300. In order to estimate the most susceptible leaf for thrips 
damage, the thrips population in the first, second, third, fourth, fifth and sixth leaf of Bg 

j|0 0  and Suduru Sam ba were counted separately in detached leaves. Results revealed 
ff&at (here is a significant positive relationship between leaf trichomes and thrips 
^resistance. Identification of leaf characters which are related to thrips resistance is 
Important to select plant materials for future breeding programs.
jpj3£.;
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I N T R O D U C T I O N

R ic e  th r ip s , Stencheatothrips biform is  (T h y s a n o p te ra :  
jE E fip id ae ) is im p o r ta n t  as an  e c o n o m ic  p est in  S r i L a n k a , In d ia , T h a ila n d ,  
jgakistan , T a iw a n , In d o n e s ia , M a la y s ia ,  Jap an , P h ilip p in e s  an d  V ie tn a m . In  S r i 
Ig a iik a  i t  is  c o n s id e re d  as a  m a jo r  p est o f  r ic e  a ffe c t in g  1 0 %  o f  th e  r ic e  a rea  
p s n itm g  in  1 -2 %  loss to  th e  a n n u a l p ro d u c tio n  v a lu e d  a t R s . 3 0 0 -6 0 0  m il l io n .  
fP u s  is in  a d d it io n  to  a b o u t R s . 2 0 0  m i l l io n  w o r th  in s ec tic id e s  u sed  fo r  the  

iSohhbl o f  th is  pest.

T h e  p e s t in fe s ts  r ic e  a t s e e d lin g  stage an d  causes e x te n s iv e  

gfem age to  th e  la te  p la n te d  c ro p , w ith in  th e  1st fe w  w e e k s  a fte r  tra n s p la n tin g  o r  
( | ! & | r i g ,  e s p e c ia lly  i f  th e  cro p  is w a te r  stressed (W ic k ra m a s in g h e , 1 9 8 0 ) .

le a v e s  c u rl in w a rd  a lo n g  th e  m a rg in s . F e e d in g  causes s c o rc h in g , 
I p i t i n g  o r d e a th  o f  s ee d lin g s  and  p o o r  c ro p  stand .' S ev e re  in c id e n c e  o f  th rip s  
l i n a g e  h a v e  b e e n  o b s e rv e d  s p e c ia lly  in  areas u n d e r ra in  fe d  a n d  m in o r
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ir r ig a t io n  sch em es  in  th e  d ry  an d  in te rm e d ia te  zo n es  c o v e r in g  tw o  th ird s  o f  the  
r ic e  lan d s  in  th e  c o u n try . T h r ip s  fe e d  o n  th e  m e s o p h y ll c e lls  o f  the  y o u n g  
lea ves  th ro u g h  a d a x ia l s u rfa ce  (L e w is ,  1 9 7 3 ) .  R ic e  c ro p s , s p e c ia lly  sh o rt aged  
v a r ie tie s  p la n te d  la te  in  th e  season are m o re  p ro n e  to  th rip s  in fe s ta t io n  an d  to  
severe  y ie ld  losses. A t  p re s e n t, e a r ly  d e te c tio n  o f  the  d a m ag e  an d  a p p lic a tio n  
o f  e f fe c t iv e  c h e m ic a ls  a re  re c o m m e n d e d  fo r  th e  c o n tro l o f  th e  pest 
(K u d a g a m a g e  a n d  N u g a l i y ^ d e ,  1 9 > 3 ) .  A s  c h e m ic a l c o n tro l is e x p e n s iv e  and  
a ffe c ts  th e  e n v iro n m e n t , a lte rn a te  m e th o d s  th a t a re  e c o n o m ic a l, s a fe r  and  

s u s ta in a b le  a re  re q u ire d . In  th is  resp e c t d e v e lo p m e n t an d  c u lt iv a t io n  o f  th rip s  
re s is ta n t v a r ie t ie s  a re  c o n s id e re d  th e  b est a p p ro a c h  fo r  th e  c o n tro l o f  th e  pest.

A  n u m b e r  o f  tra d it io n a l r ic e  v a r ie tie s  possessing  res is tan ce  to  

th e  p e s t h a v e  b e e n  a lre a d y  id e n t if ie d  (K u d a g a m a g e , 1 9 7 9  an d  N u g a liy a d d e  
a n d  H e in r ic h s , 1 9 8 4 ) .

L e a f  tr ic h o m e s  are e p id e rm a l a p p en d ag es  o f  d iv e rs e  fo rm s  and  
s tru c tu re , s u ch  as n o n -g la n d u la r  an d  g la n d u la r  h a irs , scales o r p e la te  ha irs  
(P a n d a  a n d  K h u s h , 1 9 9 5 ) .  A c c o rd in g  to  o u r  p re lim in a ry  o b s e rv a tio n s , rice  
le a f  tr ic h o m e s  a re  re la te d  to  th r ip s  res is tan ce  b ecau se  le a f  tr ic h o m e  d e n s ity  o f  

t ra d it io n a l v a r ie t ie s  a re  h ig h e r  th a n  in  im p ro v e d  v a r ie tie s . N o n  g la n d u la r  

tr ic h o m e s  fre q u e n t ly  im p a r t  g e n e ra l a n tix e n o s is  f ro m  la n d in g  o n  th e  p la n t  

s u rface  a n d  p re v e n ts  m o v e m e n t  an d  fe e d in g  (P a n d a  a n d  K h u s h , 1 9 9 5 ) .  In  th is  

re g a rd , a n  e x p e r im e n t  w a s  c o n d u c te d  w ith  th e  o b je c t iv e  o f  id e n t ify in g  le a f  
c h a ra c te ris tic s  p a r t ic u la r ly  le a f  tr ic h o m e s , w h ic h  are re la te d  to  th rip s  

res is tan ce .

M A T E R I A L S  A N D  M E T H O D S

T h e  e x p e r im e n t w as  c o n d u c te d  a t th e  R ic e  R e s e a rc h  an d  

D e v e lo p m e n t  In s t itu te  ( R R D I ) ,  B a ta la g o d a  fo r  5 seasons fro m  2 0 0 2 /2 0 0 3  

m aha  to  2 0 0 4 /2 0 0 5  m aha.

Level o f resistance in some traditional rice varieties to thrips

E ig h ty  e ig h t ( 8 8 )  access ions  o f  D a h a n a la , W a n n i D a h a n a la ,  
H e e n a t i,  K a lu  H e e n a t i  a n d  K a lu  B a la  W e e , w e re  c o lle c te d  fro m  th e  gene  

b an ks  a t P la n t  G e n e tic  R e s o u rc e s  C e n te r  ( P G R C ) ,  G a n n o ru w a  a n d  R R D I ,  
B a ta la g o d a . P la n t in g  w a s  d o n e  la te  in  th e  season to  en su re  h e a v y  in sect 
p ressu re . E a c h  a cc e ss io n  w a s  p la n te d  in  3 m  lo n g  ro w s  g iv in g  1 5 c m  sp ac in g  
a m o n g  h ills . T h e  space b e tw e e n  ro w s  w a s  k e p t a t 2 0 c m . E a c h  access io n  w as  
p la n te d  in  th re e  re p lic a te s  in  a  R C B  d e s ig n . A  h ig h ly  s u s c e p tib le  v a r ie ty ,  
S u d u ru  S a m b a  w a s  p la n te d  o n  e ith e r  s id e  o f  e ac h  access io n  as a c h e e k . T h e  
d a m a g e  w a s  e v a lu a te d  a c c o rd in g  to  S ta n d a rd  E v a lu a t io n  S y s te m  (S E S )  h a v in g  
a scale  o f  0 -9  a t 1 4 -2 1  d ays  a fte r  s ee d in g  are  g iv e n  in  T a b le  1 ( I R R I ,  1 9 8 5 ).  
T h is  e x p e r im e n t w a s  c o n d u c te d  in  2 0 0 2 /0 3  ya h a  a n d  2 0 0 3  ya la .
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Scale
“ u i m u o u u u

Rating
cm v v - y  scaie; lu r  in rips dam age in rice.

Damage

0 HR-Highly Resistant None
1 R-Resistant Leaves healthy except for slight rolling of the 1st

1 * aiviMnd leaves
3 MR-Moderately

resistant
S light rolling and withering of the 1st and 2nd 
leaves

5 MR/MS- 1st and 2nd leaves withered and dead upper leaves 
slightly rolled

7 MS-Moderately
susceptible

Upper leaves rolled, withered and wilted with 
few lesions, lower leaves dead

9 S-Highly susceptible Upper leaves drying with pronounced white 
lesions, seedling stunted and lower leaves dead

Source: Standard Evaluation System for rice (IRRI, 1985).

Relationship between thrips resistance and trichome density of the 
adaxial leaf surface

Experiment 1: T h e  tr ic h o m e  d en s ity  w as e s tim a te d  u n d er a m a g n ific a tio n  o f  
X  30  on  the  u p p e r h a l f  o f  the a d a x ia l le a f  surface o f  3 rd le a f  o f  test rice  
accessions. T e n  seed lin g s  p er accession and th ree  read ings p e r le a f  w e re  ta k e n  
to estim ate the m e a n  n u m b e r o f  trich o m es  p e r 1 m m 2 fo r  each accession. T h e  
trichom e d e n s ity  an d  d am ag e  w e re  es tim ated  in  88 accessions o f  the  

trad itio n a l v a rie tie s  an d  13 p o p u la r c o m m e rc ia l r ice  v arie ties .

Experiment 2: S in g le  crosses b e tw ee n  D a h a n a la  and S uduru  S am b a o r B g  
300 w ere  m ad e  (T a b le  2 ). T h e  F i p o p u la tio n s  o f  the above crosses w ere  
planted in  the f ie ld  a t th e  rate o f  s ing le  p la n t p e r h i l l .  F I  seedlings w ere  
planted as d escrib ed  ab o ve . F ie ld  e v a lu a tio n  w as  done acco rd in g  to  the  S E S  
(T ab le  1) and  tr ic h o m e  d en s ity  w as counted  o n  10 seedlings fro m  each  F I  

population .

Table 2. Single crosses made to evaluate the relationship between thrips resistance and

Cross number Female parent Male parent

1 Dahanala Bg 300
2 Dahanala Suduru Samba
3 Bg 300 Dahanala
4 Suduru Samba Dahanala

T h e  F i  g e n era tio n  w as h arves ted  o n  s in g le  p la n t basis. T h e  F 2 
'generations w e re  es tab lish ed  as fa m ilie s . E a c h  fa m ily  co n ta in ed  an averag e  o f  
500 plants. E a c h  p la n t w as eva lu a ted  fo r  th rip s  dam ag e  us ing  1 -9  scale at 14 
and 21 days a fte r  seed ing . P lants  sh o w in g  d iffe re n t d am age leve ls  (1 , 3 , 5 , 7 , 
9 on SES scale) w e re  m a rk e d  b y  tag g in g . T e n  p lan ts  fro m  each d am age scale  
were taken  fo r  e s tim a tio n  o f  tr ic h o m e  d en s ity  (1 0  seedlings per. dam age scale).
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Effect o f abrasion of trichomes on thrips resistance

T h e  tra d it io n a l v a r ie ty , D a h a n a la  and  an im p ro v e d  v a r ie ty  B g  
3 0 0  w e re  e s ta b lis h e d  in  the  f ie ld s . H ig h ly  suscep tib le  v a r ie ty  S u d u ru  S am b a  
w as p la n te d  o n  e ith e r  s ide o f  each  ro w . W h e n  th e  p lan ts  reach e d  1st, 2 nd and  
3 rd le a f  s tages, th e  tr ic h o m e s  w e re  re m o v e d  fro m  th e  a d a x ia l le a f  su rface  o f  
5 0 %  o f  p la n t  p o p u la t io n  u s in g  a  sco tch  tape . U s in g  the  S E S  0 -9  sca le , th rips  
d am ag e  w as  e s tim a te d  o n  b o th  n o rm a l p lan ts  and  p lants  fro m  w h ic h  the  
tr ic h o m e s  o f  th e  a d a x ia l surface  w e re  re m o v e d .

Highly susceptible leaf stage for thrips damage

In  o rd e r  to  e s tim a te  th e  m o s t su scep tib le  le a f  fo r  th rip s  d am ag e , 
the th rip s  p o p u la t io n  in  th e  firs t, second, th ird , fo u rth , f i f th  an d  s ix th  le a f  o f  B g  
3 0 0  and  S u d u ru  S a m b a  w e re  c o u n te d  s ep a ra te ly  in  d etach ed  leaves . B g  3 0 0  
and S u d u ru  S a m b a  w e re  p la n te d  s e p a ra te ly  in  f ie ld  p lo ts  ( l m  x  l m )  w ith  a 
spacing  o f  1 5 c m  x  1 5 c m . E a c h  p lo t  h a d  6 ro w s  o f  p lan ts  and  e ac h  r o w  h a d  6 
p lan ts . E a c h  v a r ie ty  w a s  p la n te d  a lte rn a te ly  in  8 p lo ts  (4  p lo ts  p e r  v a r ie ty ) .  
P la n tin g  w a s  d o n e  w h e n  th e  th rip s  p o p u la tio n  w as  severe in  the  f i le d . In  o rd er  
to  e s tim a te  th e  th r ip s  p o p u la tio n  in  th e  f irs t, second, th ird , fo u r th  an d  f if th  
leaves , th e  le a v e s  w e re  h a rve s te d  fo l lo w in g  th e ir  e m erg en ce . T h e  h arves ted  
leaves w e re  k e p t  in  p o ly th e n e  bags a n d  e x a m in e d  u n d er m ic ro s c o p e  to  
d e te rm in e  th e  th rip s  p o p u la tio n s .

R E S U L T S  A N D  D IS C U S S IO N

Level of resistance to thrips in some traditional rice varieties

O f  th e  8 8  accessions o f  D a h a n a la , W a n n i D a h a n a la , H e n a ti, 
K a lu  H e e n a t i a n d  K a lu  B a la  W e e , 21  w e re  fo u n d  to  be  h ig h ly  re s is ta n t to  
th rip s  (T a b le  3 ) .  O u t  o f  th e  14 accessions o f  D a h a n a la , 8 accessions show ed  
h ig h  le v e l o f  re s is tan ce  to  th rip s  in  b o th  seasons. F o u r  accessions g ave  a 
m o d e ra te  le v e l o f  res is tan ce . H o w e v e r ,  these accessions h a d  s im ila r  a g ro - 
m o rp h o lo g ic a l fe a tu re s . S im ila r ly ,  o n ly  5 o u t o f  3 6  accessions o f  H e e n a ti 
w e re  h ig h ly  re s is ta n t to  th e  pest. T h e s e  o b s erv a tio n s  in d ic a te d  th a t th e re  is a 
degree  o f  v a r ia t io n  o f  th e  le v e l o f  th rip s  res is tance  a m o n g  d if fe re n t  accessions  
o f  th e  s am e  v a r ie ty . T h is  c o u ld  be  o f  e v o lu t io n a ry  s ig n if ic a n c e  o f  these  
v a rie tie s  d ue  to  b e in g  exp o s e d  to  th rip s  in fe s ta tio n s  o v e r  th o u s a n d  o f  years  
(D a y , 1 9 7 4 ) .  T h e re fo re , w h e n  s e le c tin g  d o n o r v a r ie tie s  fo r  c ro p  im p ro v e m e n t  

p ro g ra m s , i t  is c r it ic a l th a t th e  c o rre c t accession  is se lected . A b o u t  17 
accessions o f  th e  a b o v e  tra d it io n a l v a r ie tie s  w e re  fo u n d  to  be su scep tib le  to  

th rip s .
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Table 3. Damage assessment of different traditional cultivars to thrips and number of

Variety Damage scale
1 1/3 3 5 7

Dahanala c3 ' 02 02 02
Wanni Dahanala 01 03 - 01 01
;Heenati 05 13 03 11 04
Kalau Heenati 05 09 02 02 09
Ralu Bala Wee 02 02 01 - 01
Suduru Samba - - - - 01
(Susceptible check)

Relationship, between thrips resistance and trichome density of the 
adaxial leaf surface

Improved rice varieties

O f  the 13 p o p u la r varie ties  tested B g  3 5 7 , B g  3 5 9 , B g  3 7 9 -2 ,  
B g 94-1  and B g  4 0 3  had  no trichom es on the ad ax ia l le a f  surface. T h e  
trichom e depsity  o f  o th er varie ties  ranged fro m  2 0 -3 1  trich o m es /m m 2 (T a b le  
4). A l l  these v arie ties  w ere  found  to  be eq u a lly  susceptible to  thrips dam age  
as the susceptible check v a rie ty , S uduru  Sam ba.

Table 4. Trichome density and reaction to thrips damage of 13 commercial rice varieties 
grown in Sri Lanka (n=30).________________________________

Variety Average trichome 
density (No/mm2)

Reaction to 
thrips damage

Bg 300 20.0 1
Bg 357 0 7
Bg 358 29.1 7
Bg 352 23.9 7
Bg 304 29.3 7
Bg 360 29.3 7
Bg 305 31.2 7
Bg 359 0 7
Bg 380 28.5 7
Bg 379-2 0 7
Bg 94-1 0 7
Bg 450 28.9 7
Bg 403 0 7
Dahanala 67.6 1
(R check)
Suduru Samba 0 9
(S check)
R= resistance and S= susceptible.
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3 4 5 6 7 8 9  10
Damage scale

Figure 1. Relationship between trichome density and reaction to thrips damage of 13 
commercial rice varieties grown in Sri Lanka (n=30).

Traditional varieties

T h e  tr ic h o m e  d e n s ity  o f  th e  8 8  accessions o f  D a h a n a la , W a n n i  
D a h a n a la , H e n a t i ,  K a lu  H e e n a t i an d  K a lu  B a la  W e e  ra n g ed  fro m  3 to  118  
(n o ./m m 2). T h e  h ig h ly  res is tan t accessions h ad  tr ic h o m e s  d en s ities  ran g in g'y •y
f ro m  2 0 - 1 1 2 /m m  (T a b le  5 ). T h e  tr ic h o m e  d e n s ity  o f  D a h a n a la  (6 7 /m m  )  w as  
s ig n if ic a n t ly  h ig h e r  th a n  those re c o rd e d  fo r  the  c o m m e rc ia l v a r ie tie s . T h ese  
o b s e rv a tio n s  in d ic a te d  th a t th e re  is a  l in e a r  re la tio n s h ip  b e tw e e n  tr ic h o m e  
d e n s ity  a n d  th r ip s  res is tan ce . I t  suggested  th a t th e  tr ic h o m e  d e n s ity  c o u ld  be a 
q u a n tita tiv e  c h a ra c te r. S o m e  accessions o f  m o d e ra te ly  res is tan t tra d it io n a l  
c u ltiv a rs  h a d  tr ic h o m e  d en s ities  as lo w  as 2 0  tr ic h o m e s /m m 2 as o b s erv e d  on  

su scep tib le  c o m m e rc ia l v a r ie tie s . H o w e v e r ,  no  res is tan t v a r ie tie s  w ith  

g la b ro u s  le a f  s u rfa c e  w e re  o b s erv e d  in  th e  e x p e rim e n t. T h is  in d ic a te d  that 
th e re  c o u ld  b e  o th e r  m e c h a n is m s  in v o lv e d  in  m a k in g  som e tra d it io n a l cu ltiva rs  

res is tan t to  th r ip s .

Figure 2 . ’ Relationship between trichome density and reaction to thrips damage of 88 
traditional varieties with different levels of resistance to thrips (n=30).
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Segregating populations

B ased  o n  the  tr ic h o m e  d en s ity  o f  F I  p o p u la tio n s  o f  the  
D a h a n a la /B g  3 0 0  and  D a h a n a la /S u d u ru  S am b a  and th e ir  re c ip ro c a l 
p o p u la tio n s  i t  is c le a r  th a t pubescence in  r ice  is p a rtly  c o n tro lle d  b y  
cyto p lasm ic  genes. F 1 ̂ g ^ n e r a t io n s ^ ith  D a h a n a la  as the fe m a le  p a ren t had  

s ig n if ic a n tly  h ig h e r  trif& O tfie" d e n s ity  th an  the F I  o b ta in ed  fro m  resp ec tive  
rec ip ro c a l cross (T a b le  5 ).

Table 5. ^Trichome density of the adaxial surface of the third leaf of FI generation,
hybrid parents and their reaction to thrips (n=30).

Variety/cross Tichome density 
(No. /mm2)

Reaction to 
thrips damage

Dahanala/Bg 300 71.3 a 1/3
Bg 300/Dahanala 54.5 b 1/3
Dahanala/Suduru Samba 75.0 a 1/3
Suduru Samba/Dahanala 43.8 c 1/3
Dahanala 67.6 ab 1
Bg 300 24.4 d 5/7
Suduru Samba 0.0 e 9

Means followed by common letter in trichome density are not 
significant at 5% probability level by DMRT.

F u rth e rm o re , the  tr ic h o m e  densities  o f  the F 2  p o p u la tio n s  o f  the  

above crosses c le a r ly  in d ic a te d  th a t tr ic h o m e  d en s ity  is d ire c tly  re la te d  to  

thrips resis tance. H ig h ly  res is tan t p lan ts  had  s ig n if ic a n tly  h ig h e r tr ic h o m e  
densities th a n  th e  m o d e ra te ly  resis tan t and susceptib le  p lants (T a b le  6 ).

Table 6. Trichome density of the adaxial surface of the third leaf of F2 generation 
_______ seedlings (n=30)._________________________________________________________

Cross Grand mean o f trichome density (mm2) grouped according
to the damage scale o f  the F2 seedlings
1 3 5 7 7/9

Dahanala/Bg 300 
Dahanala/Suduru Samba

83.4 a 
80.6 a

42.9 b 
42.4 b

42.9 b 
34.1 c

36.0 c
29.1 d

38.8 c 
27.1 d

■/In'a row, means followed by a common letter are not significantly different at 5% level by 
DMRT.

T h is  is fu rth e r  e v id e n t b y  the  fa c t th a t th e  res is tan t F 3  p lan ts  

■derived fro m  res is tan t F 2  p lan ts  h ad  m o re  tr ic h o m es  than  res is tan t F 3  p lan ts  
o rig in ated  fro m  m o d e ra te ly  res is tan t and  susceptib le  F 2  p lan ts  (T a b le  7  and  8 ).
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Table 7. Trichome density o f the adaxial surface of the third leaf of the seedlings of the
F3 families o f the crosses between Dahanala/Bg 300 (n=30).

D a m a g e  sc a le  o f  
F 2 p la n ts

T rich om e d e n s ity  o f  F3  
d a m a g e  sc a le  (n —30)

p la n ts  g r o u p e d  a c c o rd in g  to  M ean

1 1/3 3 5 7 7/9

1 101.1 "'■ 86.9 ^ 5 0 J 50.7 36.9 41.5 61.3
1/3 - 64.7 43.1 46.3 34.9 38.7 45.5
3 70.2 59.5 45.6 43.9 40.3 31.3 48.5
5 53.8 51 37.4 32.8 27.7 31.6 39.1
7 - 40 35.5 39.9 36.5 34.6 37.3
7/9 - 50.2 34.6 31.7 32.6 30.6 35.9
Mean 75.0 58.7 41.1 40.9 34.8 34.7

Table 8. Trichome density of the adaxial surface of the third leaf of the seedlings o f the 
F3 families o f the crosses between Dahanala/Suduru Samba (n=30).______

D a m a g e  
s c a le  o f  F 2  
p la n ts

T rich om e d e n s ity  o f  F 3 p la n ts  g r o u p e d  a c c o rd in g  to  
d a m a g e  sc a le

M ean

1 1/3 3 5 7 7/9

1 78.8 51.1 45.1 43.4 40.3 51.7
1/3 - 76 51.5 43.2 38.2 34.7 48.7
3 73.5 66.3 48.4 42.5 38.1 34.9 50.6
5 69.6 68.7 47.9 47.9 40.7 33.7 51.4
7 67.2 56.4 50.9 43.4 40.6 36.7 49.2
7/9 - - 50.9 42.8 41.1 31.6 41.6
Mean 72.3 66.9 50.1 44.2 40.4 35.3

Effect o f abrasion of trichomes on resistance to thrips

Seedlings o f Dahanala gave an average damage rating o f 1/3 
(highly resistant) as compared to those seedlings with the trichomes removed 
on the first leaf (SES 5 - moderately resistant), second leaf (SES 3 - resistant), 
and third leaf (SES 5 moderately resistant) (Table 9). Similarly seedlings of 
the variety Bg 300 gave a damage reaction o f 5 (moderately resistant) and 
those with the trichomes removed on the first, second and third leaves showed 
damage reaction 9 (highly susceptible), 6 (moderately susceptible) and 7 
(susceptible) respectively. These observations indicated that trichomes play a 
major role in the expression o f thrips resistance in Dahanala. Since Dahanala 
seedlings did not show highly susceptible reaction, trichomes were removed as 
in the case o f Bg 300, there are indications o f other resistance mechanisms in 
addition to trichomes.
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Table 9. Effect of abrasion of the adaxial leaf surface trichomes on the average thrips
damage rated according to SES (n=10).

Variety D a m a g e reaction
Trichom es not rem o ved Trichom es rem o ved

\ T ‘ le a f
3?‘_ -f :s t a ^ ^ '  ■

2nd le a f  
sta g e

3 rd le a f  
s ta g e

Dahanala : 1/3 5 3 5
Bg 300 5 9 5/7 1

Determine the highly susceptible leaf stage for thrips damage

The thrips population reached a maximum of 180 ± 20 thrips/ 
leaf at the 4th leaf stage on both Bg 300 and Suduru Samba (Fig. 3). The 
number o f thrips on the pro leaf was very low as compared to the first, 2nd and 
3rd leaves. The thrips population gradually declined when the seedling grew 
older after reaching a maximum at the 4th leaf stage. This could be attributed 
to the gradual thickening o f the leaf tissues once the seedlings grow older.

Figure 3. Number of thrips counted on different leaves of the variety Bg 300 and 
Suduru Samba.

O f the 88 accessions o f Dahanala; Wanni Dahanala, Heenati, 
Kalu Heenati and Kalu Bala Wee, some were found to be highly resistant, 
some moderately resistant and some susceptible to rice thrips. There is a 
degree of variation o f the level of thrips resistance among different accessions 
of the same variety. Therefore, when selecting donor varieties for crop 
improvement programs, it is critical that the correct accession be selected. All 
/improved varieties were found to be equally susceptible to thrips damage like
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the susceptible check variety, Suduru Samba. The trichome density of 
Dahanala was significantly higher than improved varieties. According to 
literature non glandular trichomes provide an effective barrier for small 
arthropods1 and prevent th e m , j^ d m j^ o n jh e  leaf surface, prevent movement 
and feeding (Panda and Khush, 19'S^f and Lewis, 1997). The results showed 
that there is a significant positive relationship between trichome density and 
thrips resistance. Removal o f trichomes on the adaxial surface o f the leaf of 
Dahanala seedlings did not show a highly susceptible reaction. Therefore, the 
trichome density would not be the only character for thrips resistance. 
According to the results o f the F I generation the leaf trichomes in rice are 
partly controlled by cytoplasm genes and posse a direct relationship with 
thrips resistance. Thrips population reached maximum at 4th leaf stage and 
declined gradually when seedlings grew and plant matured.
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