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ECONOMIC AND EFFECTIVE MANAGEMENT OF POWDERY 
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ABSTRACT

Expff<ffltats watt eentf«et«d te fM  o tt atHiodt tt twomis tn i t f f t r t l v r  ntnagemsat 
et povdem mildiw d lnstt si maiort »  will as yoang Hivit rabbor plants. In matirt piantstlont 
it was foand that 4 roonds ol altarnata application of salpber dost (12 kg/ha/ronnd) and trldamorpii 
1.5 per eent dast (10 ko/ha/raand) gave batter control ol tba dlseasa than 4 roonds of tulphBr 
dosling al 12 kg/ba/reond. Kowevar, two roonds of trldemorph l.S  per eent dost at IS  kg/haAosad 
with one roend of silphor dust at 12 kg/ha/reond in between was the most eftectiva. In an attempt 
to reduce the dosage, two roonds of tridemorph 1.5 per eent dost at 7 kg/ha/roand with one round 
el saipher dost (12 kg/ha/round) Ih the middle, was toond to be eqaaiiy eifactive. In young rabber 
pisntalions, 4 roonds ot spray appllBatioo oi D.025 per eent cerbendazim in cMnbination with D.1 
per eent wetteble seiphitr was equally etieetive wllh earbendezlm, and trledemoton and gave mors 
economic disease control.

IN T R O D U C T IO N M A T E R IA L S  A N D  M E T H O D S

T ill recently, su lp h u r  fu n g ic id e s  were the on ly  
so lu t io n  for the con tro l of pow dery m ildew  d isease  
of rubber cau sed  b y  Oidiuw heveae S le inm .Bu t in 
recent expe rim ents con du c led  in India, syste m ic  fun­
g ic id e s  like  bitertanol, t ridem orph  and carbenda2im 
were found  su p e rio r  to su lp h u r  fu n g ic id e s  in con tro llin g  
th is  d ise a se  (Kn shn an icu tly  and Eda lh il, 1987 ; Edathil 
elal.. 1 9 8 6 a  and  1 988b ).  The s ta n d in g  recom m endation 
of Ih e  Rubber Re search  Institute of In d ia  for the control 
0/ pow dery m ild ew  d ise a se  in  m ature trees ts fhe 
u se  o l three to five ro u n d s  o( 3 2 5  m esh  fine  su lph u r 
d u st  at weekly to fo r in igh tly  interva ls. Fo r  protecting 
y o u n g  p la n ts  in  (he fie ld and  in  n u rse r ie s  sp ray  
ap p lic a t ion  of w ettable s u lp h u r  I s  recom m ended  
(R adh akrishn a  P illa l el al.. 1 96 0 ).  Due  to peculiar 
c lim atic  factors, treatm ents w ith in o rg a n ic  su lph u r 
fu n g ic id e s  m ay not be effective in  certain yea rs  ( E d a t h i l ' 
et al.. 1968a}. In  su c h  c o n d it io n s  u se  of system ic  
fu n g ic id e s  is  the o n ly  rem edy. B u i the con tro l operation 
w ith these fu n g ic id e s  i s  c o s ily .  The pre sen t study  
w a s  a im ed at ide ntify in g  m e tho d s  o l e co nom ic  and 
sM ective  pc'.ydery m ild ew  d is e a se  n a n a g e m e n t  in 
Hevea.

Busting experiments on mature trees

Expe rim ents w ere conducted du ring  January* 
March in three locations viz., Vaikundam  Estate. Kanyakumari, 
Tam il N adu  ( P B  5/139); C he ru va lly  Estate. Erum eiy, 
Kerala ( P B  2 3 5 )  and Laha i Estate, Pathanam thitta, Kerala 
(P B  5/51 ) w ith Jour freaim ents each. The treatnjents 
were;

1. 1 st  and 3 rd  rou nd s  w ith su lp h u r  du st 7 0 % ,  
2 n d  and  4(h  ro u n d s  w ith tridem orph 1 ,5 %  
dust.

2. 1st and 3 rd  ro u n d s  w ith tridem orph du st
1 . 5 % ,  2nd  rou nd  w ith su lp h u r  du st 7 0 %

3. 1 st  and 2 n d  rou nd s  w ith su lp h u r  d u s l 7 0 %  
and  3 rd  round  with tridem orph 1 . 5 %  dust

4. A ll the 4 r o u n d s  w ith su lp h u r  du st 7 0 %

Quantity  of fu n g ic id e s  used  w as; tridem orph 
lO kg/ha/round  and s u lp h u r  du st 12  kg/ha/round; and 
p lo t s ize  w as one  hectare each. The interval between 
rou nd s ' w a s 1 0 -1 5  d a ys.  The pow er du ste r w as ca rried  
a lon g  every  fourth row  in  the ?a r ly  m o rn ing  h o u rs  
w h ile  du st in g .  T h is  experim ent wad con tinued  du r in g  
1 9 8 9  d ise a se  se a so n  a ls o  w ith so m e  m od ifica tion s



in the treatment and  do sa ge . The treatment No.3 
of 1 9 8 8  w a s  d isca rded  a s  it w a s  not eftective. The 
d o se  o f tridem orph du st 1 . 5 %  w a s  reduced (o 7  kg/ 
ha/round  a s  the reduced d o se  w as su i(ic ie t\t to cover 
one  hectare area of mature rubber. The su lp h u r  dust 
d o se  w as  not changed.

Spraying experimeot on young rubber plants

T he  cAperim ents were laid out in  random ized 
b lo ck  d e s ig n  in  one year o ld  p lants of P B  311  du ring 
1 9 8 8  and  RR il 1 0 5  du ring  1 9 8 9  at M u nd a ka ya m  and 
in  P B  2 3 5  du r in g  1 9 9 0  se a so n  at T ho dupuzha . There 
w ere 12  treatments du ring  1 9 8 8  and  1 9 8 9  se a so n s .  
T he  treatm ents are: 1. Carbendaztm  (Bav ist in )  0 .0 2 5 % ,  
a i. ,2 .  6 ite r ta n o l(B a y c o r2 5 W P )0 .0 2 5 % ,3 .  Triadem eton 
5 0  W P  (Bay le lon  2 5  W P ) 0 .0 2 5 % ,  4 . D in o ca p  (Karathane 
4 8  E C )  0 . 1 % ,  5. T riforine  (Sa p ro l 15  E C )  0 .0 3 % ,
6. M a ncozeb (D ith ane  M -4 5  7 5 W P ) 0 .2 % ,  7. Th iophanate 
m ethyl (T opstn  -  M  7 0  W P )  0 0 7 % ,  8. D ith lanone 
(D e lan  7 5  W P ) 0 .0 7 5 % .  9. T ridem orph  (C a lix in  80 
EC ) 0 . 1 % ,  10. Wettable su lp h u r  (Su ltex  8 0  W P )  0 .2 % .
11 . W ater sp ra y  (contro l) and 12 . U n sp rayed  control.

D u r in g  1 9 9 0  (here were 10  treatm ents in vo lv in g  
com binationoffunglcides.Thetreatm entsarel. Carbendazim 
(B a v ist in  50  W P )  0 .0 5 % ,  2. Carbenda zim  (Sten 50  
W P )  0 .0 5 % .  3. Benom yl (Ben late  5 0  W P )  0 .0 5 % ,
4. Bitertanol (Baycor 2 5  W P )  0 .0 2 5 % ,  5 . T riadem efon 
(Bayteton 2 5  W P )  0 .0 2 5 % ,  6. Wettable S u lp h u r  (Su lfex  
8 0  W P )  0 .2 % .  7. Bav ist in  0 . 0 2 5 %  +  S u lp h u r  0 ,1 % ,
8. B a v ist in  0 . 0 5 %  *  Su lfe x  0 . 2 %  alternately. 9. Water 
sp ra y  (Con tro l) and 10. U n sp rayed  contro l. There 
were 3  rep lica tions and the p lo t s ize  w as 7 5 0  m ’ 
con ta in in g  3 0  p lants each. F o u r  rou nd s  of sp ray in g

were g iven  In  each se a so n  &  1 0 0  m l pe r round per 
plant at an  interval of 1 0 -1 5  d a ys  w ith h igh  vo lum e - 
knap -sack  sprayer.

Disease assBssmant |

In  the du st ing  experim ent on  m ature trees, d isease 
intensity  w as a s se s se d  after each rou nd  of d u st ing  '  
a s  severe  leaf fall occu rred  from the be g in n in g .  But 
in sp ra y  trial on  youn g  p lants, a s se s sm e n t s  w ere made 
after two rounds o f app lica tion  and  at the end of 
the d ise a se  se a so n  a s  there  w as no  regu la r w intering.
In both the cases, 10  trees/ seed lings were selected 
at random  from the m idd le  of each plot. Leaf sa m p le s  
were collected from  the term inal f lu s h e s  of two of 
the lower b ranches selected at random  from  each of 
these selected plants. The se  leave s  w ere g raded on 
a 0 -4  d ise a se  sca le  and percentage d ise a se  intensity 
w a s  calculated a s  per the form ula of H o rsfa ll and 
H euberger (1942).

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

The resu lts ind icated that the treatment No.
2  in vo lv in g  du sting  of T ridem orph  in first and third 
rou nd s  and  su lp h u r  d u st in g  in the se c o n d  rou nd  w as 
supe rio r to a ll other treatm ents at a ll the three location s 
du ring  1 9 8 8  and 8 9  in con tro llin g  the d ise a se  on 
mature trees (Tables I &  II). T he  better p ro te ction ' 
obtained with 3  rou nd s  of app lica t ion  (Treatm ent No.
2) a ga in st  4 rounds (Treatm ent No. 1) i s  due to the 
fact thal the first round w as w ith T ridem orph  in the 
former treatment. C o n s id e r in g  the better re su lt  and 
reduced cost, treatment No. 2  of 1 989  can be recom m ended 
for the contro l of pow dery m ildew  d ise a se  on  mature

Table I. Powdery mildew intensity (% ) in mature trees in 1988

Name o f Estate/ Year of Mean disease intensity (% ) in treaiments
clone planting

1 2 3 4

Vaikundam PB S/139 1966 58.08 36.75 77.66 87.16

Cheauvaliy PB 235 1975 40.08 33.83 50.83 62.58

Lahai. PB 5/Sl 1970 36.00 32.83 39.25 44.50

Mean 44.72 34.47 • 55.91 64.74



iteoFgemenl ol Powdery mildew in tubbei 

~ Table II. Powdery mildew Intensity (% ) In mature trees In 1989

Name of Estate Year.of Mean disease intensity (%) in treatments
'  ; clone planting 1 2 3

^■ikundam PB 5/139 ----- 1966' - 36.00 3108 37.50

KChcuvally PB 235 1975 66.25 49.92 77.25

PBS/51 1970 7167 6158 75.83

jĵ Mean -■ 5S.30 48.19 - 63J3

trees. T h is  w o rk s  ou t to R s. 180/ha pe r season.

f
The  re su lts  of the trial on y o u n g  rubber plants 

(Table III)  show ed  that in 1 9 8 6  se a so n ,  carbendazim . 
bitertanol. triadem elon and  th iophanate  m ethyl were 
s ig n if ic a n tly  ..superior to con tro ls. Water s p ra y  and 
u n sp rayed  c on tro ls  w ere at par and  reg istered  m axim um  
d ise a se  intensity. In  1 9 8 9  none  of the treatments 
w a s found  s ig n if ic a n t  a s  there w as no d ise a se  inc idence

in  the experim ental area. In  1 990 . c a rb e n d a z i®  in 
com bination with wettable su lp h u r  gave m ax im um  d isea se  
contro l (Table -  IV ). However, carbendazim . bitertanol. 
and  triadem efon were a lso  at par w ith  th is  treatment 
and  ait these lo u r treatm ents w ere s ig n if ic a n t ly  su p e r io r  
to con tro ls. In 1968 , the water sp ra y  and  u n sp ra ye d  
con tro ls  were at pa r and reg istered  m ax im um  d ise a se  
intensity. The com b ined  effect of a sy s te m ic  a n d  
protectant fung ic ide  gave m ax im um  d ise a se  con tro l.

Table H I. Result of the spraying trial in young plants 1988

SL
No.

Treatment
Fungicide

concentration
(%)

Mean disease intensity 
(% )

1 Cartwndazim 0.025 3.95 (16.08)

2 Bitertanol 0.025 4.72 (22.23)

3 Triademefon 0.025 3.92 (15.67)

4 Dinocap 0.100 5.13 (26.42)

5 Triforine OJOO 539 (29.08)

6 Mancozeb 0.200 5.13 (26.33)

7 Thiophanate methyl 0.070 4.47 (20.17)

8 Dilhianone 0.075 5.06 (25.58)

9 Tridemorph 0.100 5.15 (2638)

10 Wctublc Sulphur 0.200 4.92 (24.25)

11 Water spray control 0.000 532 (28.83)

12 Unsprayed control 0.060 537 (28.83)

General mean 4.88 (22.66)

P (0.05)

Note : 1. The figures in parenlhesis indicate the corresponding %  disease intensity. 
2. SE. and CD. ait for transfOTned figures only {square roots)

SE. 0.20 
CD. 0.60



SI.
Fungicide

Treaomeni conccntradon Mean disease intensity
No. {%) (%)

1 Carbendazim (Bavistin) 0.050 27.03 (20.71)
2 Carbendazim (Sten) 31.13 (26.75)
3 Benomyl 0.050 3136 (2«.67) . _
4 Bitertanol 0.02S 27.68 (21J9)
5 ' Triadefflefon 0.025 30.08 (25.13)
6 Wenatide sulphur 0.200 32.19 (28.42)
7 Cartwndazim 0.025 --- -

+ + 26.54 (19.96)
Wettabie sulj^ur 0.100

8 Carboxiaziin and 0il50
Weaable sut|^ur alternately 0.200 36.75 (35.88)

9 Water sjray control 0.000 43.73 (47.80)

10 Unsprayed control 0.000 45.35 (50^8)

P (0.05) S E. 2.09 
C D. 439

Note: 1. 
2.

The figures in the brackets indicate the corresponding % disease inlensity. 
SE. and CD. are for transformed figures.

Carben(>a2im  in com b inad on  w ith wettable su lp h u r  is  
cheaper (Rs. 42 .80 } than all other etieclive sp ray  treatments 
( ra n g in g  from R s  7 0 .Q 0 to 1 3 4 .0 0 ).  H ence  th is  treatment 
can  be  recom m ended  for con tro llin g  pow dery m ildew  
d ise a se  on  y o u n g  rubber plants.
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