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ABSTRACT

A field trial was conducted during 1999 to 2001 at Regional Experim ent Station, Nagrakata for evaluation  
of economic efficacy of sulphur dust against the powdery mildew disease in 10>year-old trees of Hevea clone RRII 
105. The im pact of this disease on growth and yield of RRII 105 was also reported. Severity of powdery mildew  
disease was very high in undusted block (3.0) as compared to the dusted block (1.3) which resulted an annual crop  
loss of 28.52 p er ccnt. T he disease also adversely affected the growth of trees w hich reflected on poor girth  
increment in undusted block as compared to the dusted plot. The economic significance of sulphur dusting as a 
control m easure against pow dery mildew disease was evident.

rrRODUCTION

P ow d ery  m ild ew  d isease  o f  ru bber {Hevea 
hrasiliettsis M u ell. A rg .) cau sed  b y  Oidiiim heveae 
Steinm . is k now n to  b e  v e ry  sev ere  in N orth  East 
Region and  N orthern  p art o f W est Bengal (M ondal 
el a l ,  1994). T h is  d isease  w as fou nd  to cau se yield 
loss o f 13.5 to 28 .5  p e rc e n t in  K anyakum ari d istrict 
w h en  th e  tr e e s  o f  R R IM  6 0 0  c lo n e  w e re  n o t 
protected  b y  d u stin g  o f  su lp h u r (Jacob et al., 1992). 
A m ong o th er ru bber g ro w in g  cou ntries in South 
East A sia th e co n tro l o f  p o w d ery  m ildew  d isease 
is w idely p ractised  w h ere  econom ically  beneficial 
effects o f su lp h u r d usting  h av e been  dem onstrated  
(W astie and  M air\stone, 1969 ; L iyanage et a l ,  1971).

T h e r e  is  a w id e  v a r ia t io n  in  c lo n a l 
su scep tib ility  to  th e d ise a se . A m on g  th e th ree 
p o p u iarc lo n es (viz. R R IM 6 0 0 ,R R II 1 0 5 a n d G T 1) 

com m en d ed  for la rg e  sca le  p lan tin g  in  India, 
-RII 105 has ab o v e-av erag e  su scep tib ility  to  the 

disease (M ondal c la i ,  1998), and com m only  suffers 
ex te n siv e  d e fo lia tio n  in  a re a s  w h e re  0 . heveae 
infection is sev ere . R ep eated  d efo lia tion  follow ed 
by d ie-back  o f  the b ra n ch  tips occu rs throu ghou t 
February to  M ay, resu ltin g  in  a p oor can op y  for 
the rem ain d er o f  the se a so n  (M ond al et al., 1998). 
M oreover, the crop  loss d u e  to  th is d isease in non- 
tra d itio n a l re g io n  lik e  N o rth e rn  p a r t  o f  W est 
Ben g al h a s  n o t b e e n  a sse sse d . T h e re fo re , th is 
experim ent h as been  u n d ertak en  to evalu ate the 
im pact o f  p o w d ery  m ild ew  d isease on  y ield  and 
grow th o f R R II 105.

M a t e r i a l s  a n d  m e t h o d s

T h is  ex p erim en t w a s laid  o u t a l R eg ion al 
E x p e rim e n t S ta tio n  in  N o rth e rn  p a rt o f  W est

Bengal d u ring  1999 to  2001 o n  ten-year-old  trees 
o f RRII 105 fo llow in g  paired -p lot design  (W astie 
and M ain stone , 1969 ). T w o b lo ck s each  o f  250 
m ature trees w ere  selected  for th is exp erim en t. 
Su ffic ien t guard  ro w s w ere left in  betw een  th e 
blocks. G irth  w as m easured  at a n  in terval o f th ree 
m onths from  N ov em ber, 1999 to D ecem ber, 2001 
on  195 trees o f  each  b lock  a t a h eig h t o f  150 cm  
from  the bud u nion . G irth  valu es o f 157 trees w ere  
used to  calcu late th e rate  o f g irth  in crem ent before 
and after the treatm en t. N inety  trees o f  uniform  
girth w ere  selected  from  each  b lo c k  for record ing 
pre-and  p ost-treatm en t yield  (g/t/t) u nder l / 2 s 
d / 2  system  by cup coagulation m ethod throughout 
the tap p ing  d ays from  Ju n e to D ecem ber in 2000  
and 2001. A nnu al m ean  yield  (g/1/1) in each  b lock  
w as calcu lated . Y ield  pro jection  w as m ade based  
on  p re-treatm en t y ield  (g/t/t) and  crop  loss w as 
calcu lated  based  o n  the p ro jected  y ie ld  (g/t/t) 
fo llow in g  the m eth od  d escribed  by  Jacob  et a l ,  
(1992). F o r ev a lu a tio n  o f  e co n o m ic  e fficacy  o f  
su lp h u r d u stin g  as a co n tro l m e a su re  a g a in st 
pow dery m ildew  d isease, b en efit-cost ratio  (BC R) 
w as also  calculated and  reported in  this paper. P re- 
treatm ent yield (g/ t/ t) w as record ed  in  the first 
year (2000) and  th e treatm ent w as im p osed  in  the 
second y ear (20 0 1).

T h e treatm en t w as carried  o u t in  one b lock  
to p ro tect pow d ery  m ild ew  d isease  by  d usting  o f  
su lp h u r (85 p er ce n t) u sin g  A sp ee  B olo  p o w er 
d uster carried in  ev ery  fou rth  row , at the rate  o f  
12kg p e r  h ectare , p e r  ro u n d . T h re e  ro u n d s o f  
dusting at 10  day-interval w ere carried  out, the first 
round b ein g  done w h en  bu d  b reak  after w in terin g  
occurred  in ten  p er cen t o f  the trees. T h e  other se t



o f b lock  w as k ep t u np rotected . T h e  incidence and 
sev erity  o f  p ow d ery  m ildew  disease w ere assessed 
in  90  trees in  each  b lock  by  v isu al scoring  and for 
classification  o f  sev erity  a sca le  o f 1 to 5 w as used 
w h ere  l= h e a lth y , 2=1 to  15 p er cen t, 3=16 to  30 per 
cen t, 4=  31 to  50  p e r  cen t and 5=  m ore than 50  per 
cen t o f  the le a f area infected  (Sam aradeew a et ah, 
1985). F or th e estim ation  o f  severity , th e sum  of 
in fection  g rad es o f  each  sam p le  w as divided by  
to ta l n u m b e r  o b s e rv e d  w h ic h  in c lu d e d  b o th  
infected  and non-in fected  leaves.

R e su lts  and D isc u ss io n

Severe p re -m atu re  d efo lia tion  of trees w as 
observed  during M arch  to M ay in undusted control 
b lo c k  (3 .0 ) d u e  to  a tta ck  o f  p o w d e ry  m ild ew  
d isease (T able 1). In  dusted  b lock , the severity  o f  
pow d ery  m ildew  disease w as in  th e infection grade 
o f  1.3 w h ich  in d icated  th at a ll th e experim ental 
p lan ts h ad  g o t a very  good  p rotection  from  the 
d isease  o n  d u stin g  o f su lp h u r. T h e  im pact o f p re­
m a tu re  d e fo lia tio n  o n  g ro w th  o f  th e trees  w as 
observ ed  m ore p rom in en t in  undusted block  as 
ind icated  b y  the p o o r g irth  increm ent as com pared 
to that o f dusted  b lo ck  (Fig. 1). T h e  girth increm ent 
d u rin g  A u gu st w as m axim u m  in both  dusted (1.38 
cm ) and  u nd u sted  b lock  (0.88 cm ) as com pared to 
o th e r m onths. T h e  ra te  o f g irth  increm ent w as 
found to  b e  very  h ig h  in  dusted  b lock  as com pared 
to that o f  u ndusted  b lock . L im  (1974) reported that 
rep eated  m assive p re-m atu re  d efo liation  resulted 
in p o o r can op y  w ith  con sequ en t adverse effect on 
girthing.

T h e in flu ence o f p re-m atu re  d efo liation  on 
yield w as m ore in u nd u sted  b lock  as com p ared  to 
that o f  dusted  b lock  (Fig. 2). In u nd u sted  block, a 
crop  loss in th e range o f 19 .0  per cen t to 55 .09  per 
cent over projected y ield  w a s observ ed  in  different 
m onths from  Ju n e  to D ecem ber (Fig .3) w ith  the 
hig hest in  A u gu st (55.09 p e r  cent). T h is  m ight be 
due to  th e cum ulative effect o f  repeated pre-m ature 
d e f o l ia t io n  in  M a rc h  to  M a y  w h ic h  le d  to  
m axim um  decrease o f  th e vitalit)- o f the tree during 
A ugust. A n  annual crop lo ss o f 23 .52  p er cen t over 
pro jected  yield  w as o bserv ed  w hen th e sev erity  of 
pow dery m ildew  disease w as in the infection grade 
o f 3 .0  (T able 1). Y u  Z h u to n g  (1939) rep orted  that 
in  clone R R IM  600, 0 ,4 .4 , 1 1 .3 ,1 5 .2  and  34 .8  per 
cen t y ield  loss w ere cau sed  b y  d isease ratin g  of 
2 , 3 , 4  and 5 respectively . T h is ind icates that th , 
m ore severe the d isease, th e m ore is  the y ie ld  loss.

T h e  result on  th e ev alu ation  o f  econom ic 
efficacy  o f  su lp h u r d u stin g  against th e control of 
pow d ery  m ildew  disease is presented  in  T able 1. 
A t the p resent cost o f su lp h u r dust and labou r, one 
round o f  d usting  costs R s.207 .00  per h ectare. If 
three rounds o f dusting are required th e cost would 
b e  R s.621 .00  w hich  can b e  realized  b y  an increase 
o f  22kg o f dry rubber a t a m ean  co st o f  R s.28.00 
p e r  kg o f ru b b er. A s th e  p ro jec ted  y ie ld  over 
control at R ES, N agrakata is w ell above 850 kg per 
hectare a crop gain of 2 .58  p er cent can  com pensate 
th e cost o f control m easu res. This observations 
a lso  is in fu ll co n fo rm ity  w ith  th e  fin d in g s o f  
Jayarath n am  et al., (1987). M oreover, the benefit- 
cost ratio w as found to b e  very  high (10.17:1) w hich
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Fig. 1. Pattern of girth increment (cm) in undusted control (2000) and dusted blocks (2001)



indicates that the cost o f  d usting  against the control 
o f  p ow d ery  m ildew  d isease seem s to b e  econom ic.

In  c o n c lu s io n , it  ca n  b e  s ta te d  th a t the 
severely  affected  areas w h ere Oidium in fection  is

know n to recu r ev ery  y ear su lphu r d u stin g  is not 
on ly  a necessary  m easu re i f  the h ealth  o f  the trees 
is to  b e  m aintained  b u t a lso  show s a qu ick  retu rn  
on  th e m oney sp en t tow ard s th e co st o f control 
m easures.

F ig . 2. ^ e l d  (g/t/t) p attern  o f  co n tro l (2000) an d  dusted  b lo c k s  (2001) in  d iffere n t m onths

T a b le  1. E ffica cy  o f  su lp h u r d u stin g  o n  th e con tro l pow dery  m ild ew  d ise a se , g row th  an d  y ie ld  o f  

ru b b e r  ( R R I I 105)

Param eter Year
C ontrol D usted 

b lock  b lock

Projected A nnual
y ield Crop
(g/t/t) loss (%)
over over

control projected
yield

B en efit
cost
ratio

G irth  (cm) Feb, 2001 50.4 51.5

cCJ
B

A nnual m ean of girth 
increm ent (cm) 2000-01 1.0 1.8

«ab D isease incidence (%) A pril 2000 100.0 100.0
1obt Severity AprU 2000 3.0 2.4

Ch A nnual m ean o f dry rubber
yield (g/t/t/)

2000 19.8 20.3

30.88 28.52 10 .1:1
D isease incidence (%) April 2001 100.0 50.5

C0) Severity April 2001 3.0 1.3
S
fS G irth (cm) Dec, 2001 52.2 54.63
o

A im ual m ean girth 2001 1 7 6 3.16
1

(Ao
increm ent (cm)

w
cu A nnual dry rubber yield 

(g/t/t) 2001 22.07 31.66
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F ig . 3 . V a r ia b ility  in  crop  lo ss  (P er cent) o v er p ro je c te d  y ie ld  in  d iffe re n t m o n th s
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