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ABSTRACT
Field experiments were conducted to evaluate a triazole fungicide, hexaconazole, for the management 

of powdery mildew disease of rubber {Hevea brasiliensis) caused by Oidium heveae Steinm. on a susceptible 
clone PB 5/51 in Cheruvally estate, Kottayam, Kerala and also in a disease>prone area on clone RRIM 600 in 
Vaikundam estate, Kanyakumari district, Tamil Nadu for four seasons (1999 to 2002). Hexaconazole (2%) dust 
was evaluated as such and in alternate schedule with sulphur and in combination with recommended sulphur 
fungicide and at three concentrations. Results indicated that application of hexaconazole (2%) as such and in 
alternate schedule with sulphur was found to give better control. Combination of hexaconazole (2%) and sulphur 
and hexaconazole (1%) as such were observed to reduce powdery mildew disease. Alternate use of hexaconazole 
with sulphur is suggested to avoid the development of resistant strains.

INTRODUCTION

Powdery m ildew  disease of rubber caused 
by Oidium heveae Steinm. casues severe defoliation 
of young leaves during refoliation after wintering. 
The resultant poor canopy and v igour of trees 
reduce yield ( Radziah el al. 1992; Jacob el ai, 1996). 
Protective dusting of sulphur fungicide either as 
dust or wettable pow der has been in practice as a 
conventional m ethod for the control of powdery 
m ildew disease of rubber in all rubber growing 
countries. Four to six rounds of su lphur are to be 
applied at five to seven-day-intervals throughout 
the p e riod  of refoliation. (R am akrishnan and 
Pillai,1962; Wastie and  M ainstone, 1969). Low 
volum e ground spraying of systemic fungicides 
in oil w as recom m ended as an  alternative to 
su lphur dusting in Malaysia (Lim, 1976). Fogging 
oil-based tridem orph-in-oil w as reported  from 
Malaysia and Brazil (Lim, 1982). Thermal fogging 
of tridem orph was also reported to be effective 
(Edathilcf a/., 1984; Radziah et fl/., 1992). Thermal 
fogging did not gain popularity due to fire hazards. 
The use of dust formulation of tridem orph (Edathil 
et al., 1988) an d  in te g ra te d  ap p ro a c h  w ith  
tridem orph and su lphur dust were found to be 
effective (Edathil et a l, 1992). Carbendazim  dust 
has proved to be effective and could be used in 
integration w ith sulphur (Jacob et a l, 1996). The 
present investigation was undertaken to evaluate 
hexaconazole, a triazole group systemic fungicide 
for controlling the pow dery m ildew disease of 
rubber.

MATERIALS AND M ETHODS

Field e x p e rim e n ts  w ere  la id  o u t in 
Cheruvally estate in Kottayam  district, Kerala for 
three disease seasons (1999,2000, and 2002) and in 
ano ther d isease-prone location of V aikundam  
estate in K anyakum ari d istric t in Tamil N adu 
(2001). The clones included were PB 5 /51 and 
RRIM 600 respectively. D uring 1999, efficacy of 
the hexaconazole and su lphur combination was 
compared with both the fungicides alone while in 
2000, dust form ulation of carbendazim  (1.5%), 
tridem orph (1.5%) and hexaconazole (2%) as such 
and in integration w ith su lphur was evaluated. 
An attempt was m ade to reduce the concentration 
of hexaconazole and accordingly hexaconazole 
at 0 .2 % and 2 % concentration in 2 0 0 1  and 1 % and 
2% in 2002 w a‘̂  evaluated. The recommended 
fungicide sulphur dust (70%) was maintained as 
control in all the trials. U ndusted control could 
not be m aintained in few seasons due to pressure 
from estate m anagement. D usting of fungicide 
w as undertaken using pow er-operated  micron 
sprayer-cum-duster. First round of dusting was 
given depending on the time of refoliation when 
about 10 per cent of the trees had bud break. Three 
rounds of dusting w ere given at an interval of 1 0  
days at Cheruvally estate. A t Vaikundam estate, 
four rounds of dusting were undertaken at seven- 
day-interval due  to h igh inoculum  load. The 
dosages of fungicides tested are presented in Table. 
1. The disease intensity w as assessed after each 
round of dusting by grading diseased leaves on a



0-4 scale based on the percentage leaf area 
Rv/in/ected. Percentage disease index (PDI) was 

 ̂ c a l c u l a t e d  (Horsfall and Heuberger,1942) and 
analysed statistically.
results a n d  discussion

The results in the trial conducted at 
Cheruvally estate during 1999 indicated no 
significant difference among the treatments. (Table.
2). The combination of sulphur and hexaconazole 
(2%) recorded 33.05 per cent disease intensity. 
Sulphur dusted plots recorded the maximum 
disease. Evaluation of different schedule of 
application of systemic dust formulations during 
2000 showed less disease in all the plots where 
hexaconazole (2%) was included and hexaconazole 
treatments were on par with sulphur. (Table. 3). 
The lowest disease inter̂sity was observed in plot 
alternatively dusted with sulphur and 
hexaconazole (2%) and maximum disease was 
recorded in the plots dusted alternatively with 
sulphur and carbendazim (1.5%\ followed by 
sulphur and tridemorph (1.5%). Results on the 
evaluation of the efficacy of different 
concentrations (0.2% and 2%) of hexaconazole on 
powdery mildew disease at Vaikundam estate 
during 2001, revealed significant control with 
hexaconazole (2%) dust formulation. (Table. 4). 
Hexaconazole (0.2%) dust recorded the highest 
disease intensity. Sulphur was on par with 
hexaconazole (2%). In the trials at Cheruvally 
estate for the evaluation of 1 and 2 per cent 
hexaconazole dust formulations during 2002, 
higher disease intensity was observed in all the 
treatments. (Table.5). Hexaconazole 1 and 2 per 
cent were found to be significantly superior to 
sulphur. Maximum disease intensity (76.86%) was 
recorded in sulphur dusted plot, whereas 
hexaconazole 1 and 2 per cent were on par.

Powdery mildew disease is known to be

very severe in Kanyakumari district (Pillai et ah, 
1960) and crop loss of about 13.5 to 28 per cent 
was recorded in clone RRIM 600 (Jacob el al. 1992). 
In the same agroclimatic region, significant control 
of powdery mildew disease was obtained using 
hexaconazole (2%) on RRIM 600 during 2001. 
However, high disease intensity was observed 
during 1999 and 2002 seasons on a more 
susceptible clone PB 5/51. In rubber, application 
of five rounds of hexaconazole ®50g/ha gave 
better control and good canopy density 
(Shamshuri et a/.,1997). Effectiveness of 
hexaconazole in reducing the severity on the 
powdery mildew of Lathynis sativiis L. caused by 
Eiysiphe pisi was reported by Malani et al (1998). 
Topper et al (1999) observed that hexaconazole 
was more effective than sulphur dust on the 
powdery mildew of cashew caused by Oidium 
anacardii. In the present study, hexaconazole(2%) 
was proved to be effective. Four rounds of 
hexaconazole (2%) application reduced the disease 
intensity as much as 16.75 and 17.12 per cent 
during 2000 and 2001 seasons at Cheruvally and 
Vaikundam estate respectively but comparable 
with sulphur.

Systemic fungicides by virtue of its 
penetration and improved distribution suffer less 
surface weathering and consequently show better 
disease control (Evans,1971). This is relevant in 
rubber as disease control operations are hampered 
by intermittent rains and use of contact fungicides 
becomes less effective in such situations. Whereas 
repeated use of a systemic fungicides could lead 
to development of resistance in the pathogen due 
to specific mode of action. This can be overcome 
by the use of fungicides with different mechanisms 
of action either as mixure or alternatively (Delp, 
1980; Staub,1991). Hence, the alternate use of 
hexaconazole with sulphur can form an effective 
control measure.

Table 1. Dosage and concentration of the dust formulation of evaluated fungicides
Chemical Name Trade Name Concentration (%) Dosage(Kg/ha)
Carbendazim (C) Bavistin 1.5 7
Hexaconazole (H) Contaf 0.2,1 & 2 7
Tridemorph (T) Calixin 1.5 7
Sulphur (S) Sulphur 70 12
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Table 2. Powdery mildew disease intensity in 
clone PB 5/51 (1999)

Treatments Percentage 
Disease Index

Sulphur 41.30
Hexaconazole (2%) 39.13
Hexaconazole (2%)+Sulphur 33.05
CD (P=0.05) NS

Table 3. Powdery mildew disease intensity in
clone PB 5/51 under different schedule
of dusting (2000)

Treatment schedule Percentage
Disease Index

1 2  3 4
S C S C 31.57
S T S T 30.87
S H S H 11.87
H H H H 16.75
H+S H+S H+S H+S 14.37
S S S S 14.10

CD (P==0.05) 5.26
Table 4. Effect of different concentration of 

hexaconazole on powdery mildew disease 
intensity in clone RRIM 600 (2001)

Treatments Percentage 
Disease Index

Hexaconazole(2%) 
Mexaconazole( 0.2%) 
Sulphur

17.12
52.62
23.00

CD {P=0.05) 12.88

Table 5. Effect of different concentration of 
hexaconazole on powdery mildew 
disease intensity in clone PB 5/51 (2002)

Treatments Percentage 
Disease Index

Sulphur
Hexaconazole (1%) 
Hexaconazole (2%)

76.86
63.02
61.98

CD (P=0.05) 12.44
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