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ABSTRACT

Field experiments were conducted to evaluate a triazole fungicide, hexaconazole, forthe 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 assuch and in alternate schedule with sulphurand in combination with recommended sulphur

fungicide and at three concentrations.

Results indicated that application of hexaconazole (2%) as such and in

alternate schedule with sulphurwas 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 sulphuris suggested to avoid the development of resistant strains.

INTRODUCTION

Powdery mildew disease of rubber caused
by Oidium heveae Steinm. casues severe defoliation
ofyoung leaves during refoliation after wintering.
The resultant poor canopy and vigour of trees
reduce yield (Radziah el al. 1992; Jacob el ai, 1996).
Protective dusting of sulphur fungicide either as
dust or wettable powder has been in practice as a
conventional method for the control of powdery
mildew disease of rubber in all rubber growing
countries. Fourtosix rounds of sulphur are to be
applied at five to seven-day-intervals throughout
the period of refoliation. (Ramakrishnan and
Pillai,1962; Wastie and Mainstone, 1969). Low
volume ground spraying of systemic fungicides
in oil was recommended as an alternative to
sulphur dusting in Malaysia (Lim, 1976). Fogging
oil-based tridemorph-in-oil was reported from
Malaysia and Brazil (Lim, 1982). Thermal fogging
of tridemorph was also reported to be effective
(Edathilcf a/., 1984; Radziah et fl/., 1992). Thermal
fogging did notgain popularity due to fire hazards.
The use of dust formulation oftridemorph (Edathil
et al., 1988) and integrated approach with
tridemorph and sulphur dust were found to be
effective (Edathil et al, 1992). Carbendazim dust
has proved to be effective and could be used in
integration with sulphur (Jacob et al, 1996). The
present investigation was undertaken to evaluate
hexaconazole, a triazolegroup systemic fungicide
for controlling the powdery mildew disease of
rubber.

MATERIALS AND METHODS

Field experiments were laid out in
Cheruvally estate in Kottayam district, Kerala for
three disease seasons (1999,2000, and 2002) and in
another disease-prone location of Vaikundam
estate in Kanyakumari district in Tamil Nadu
(2001). The clones included were PB 5/51 and
RRIM 600 respectively. During 1999, efficacy of
the hexaconazole and sulphur combination was
compared with both the fungicides alone while in
2000, dust formulation of carbendazim (1.5%),
tridemorph (1.5%) and hexaconazole (2%) as such
and in integration with sulphur was evaluated.
An attempt was made to reduce the concentration
of hexaconazole and accordingly hexaconazole
at 0.2% and 2% concentration in2001 and 1% and
2% in 2002 wa*evaluated. The recommended
fungicide sulphur dust (70%) was maintained as
control in all the trials. Undusted control could
not be maintained in few seasons due to pressure
from estate management. Dusting of fungicide
was undertaken using power-operated micron
sprayer-cum-duster. First round of dusting was
given depending on the time of refoliation when
about 10 percentof the trees had bud break. Three
rounds of dusting were given at an interval of 10
days at Cheruvally estate. At Vaikundam estate,
four rounds of dusting were undertaken at seven-
day-interval due to high inoculum load. The
dosages of fungicides tested are presented in Table.
1. The disease intensity was assessed after each
round of dusting by grading diseased leaves on a



0-4 s=ke based on tte I area

R/iv/ected.  Peroentage disease index (FDI) was
~ calculated (Horsfall and Heuoerger,1942) ad

analysd sasticly.
results and discussion

The results in the trial conducted at
Cherwvally estate during 1999 indicated no
sghicatdrifferaseamong tretreatmants. (de.
2. Theaarbinationofsulphurand heacoezole
(20 recorded 33.06 per aat dissese NgEty.
Sulphur dusted plots recorded the maximum
disee.  Bvaluation of differant schedulle of
gplicatian ofsystanic dust fomulatias during
2000 showed less dissese indll tre pllots where
hexaorezle @) was includdand heecoremole
treatnents were on par with eulphr (ke J.
The lonestdisse i |npld:
alterratively dusted with sulphur and
hexaconezole @%) and maximum diseese was
recorded in the plots dusted with
sullphur and carbendazim (1.5 folloned by
sulpgur and tridemorph (L59). Raults on tte
evaluation of tre efficry of differait
aentratias Q26 and 26) ofhexacoezoleon
pondery mildew diseese & Vaikundam estate
curing 2001, revealed sigwficant aontrol with
hexacorezole (26) dust fomulataion. (Jeble. 4).
Hexaconazole (0-26) dust recorted tre higest
dissee It sity.  Sulphur was on par with
hexacorezole (20)-. Intre ks a Cherwnally
estate for the evaluation of 1 and 2 per oait
hexaconezole dust formullations during 2002,
higer diseese Nl sity was dosernved ndl tre
trabats. (5. Hexaoconazole 1and 2 per
antwere found 1o be sigficantly syerior ©
ldur. Max imum diseese ingsity (B.33)was
recorded 1N sulphur dusted plot, whereas
hexacorezole 1 and 2 per catwere on (@&

Pondery mi ldew dissese sknown tohbe

\ery savere inKanyakumari dstnct @Gl et an,
199)) and ap kessof about 1351028 per aait
masm@nclaeRRlM&D(hrbelal 19).
Inttesame egroclimaticregian, antrol
ofpowdery mildew dissese was dotainaed using
hexaconezole (26) on RRIM 600 during 2001
Honever, high dissese e sity was dosernved
during 199 and 2002 seesas on a more
ssxptbleclaePB 5451, InrldeEr, qplicaticn
of e rounds of hexacoezole @ gave
better conrol and good canopy dersny
(Shanshurt et &.,197). Effectiveness of
hexaconezole In reducing tre saverity on te
pondery mi ldew of Lathynissativiis L. caused by
Efysiphe pisi was reported by Mallani etal (1938).
Topper etal (199) dsernved thet hexaconezolle
was more effective than sulphur dust on tte
pondery mildew of cashew caused by Oidium
aecadii. Intrepresmtstudy, hexacorezole(260)
was proved tobe effedtne.  Four rounds of
hexaoorezole @6) gplicationreduced thedissese
intesity as much as 16.5 and 17.12 per cait
during 2000and 201 seesaos atCherwvallyand
Vaikundam estate  regectavely but comparable
withsulgur.

Systemic fugicides by virte of its

icnand improved distriuiaan auffer ks

surfaceweatheringand consequentdy show better
disseseanrol Bas,197). This sreleatn
rudoer ssdisseseantrol qeratiasare harpered
by intemittentrainsand useofantact fugicices
becomes lessefledtneinsuch sttetios. Whereas
repeated use ofa systemic fugicidss oould leed
todevelgpment of resistate intte pathogen due
togeaficmode of actaon. This can be overcame
by treuseoffugicidss with diffaretmechanisms
of actaon extrer as mixure or altamreinely Celp,
1980; Stab,1991). Hence, tre altermate use of
hexacoezole with sulphur can form an effedtne
antrol messure.

Table 1. Dosage and concentrataion of tre dust formulation of evalluated fugicides

Chemical Name TradeName
Carbendazim © Basastin
Hexaoonazole (H) Contaf
Tridemorph () Glxan
Sulphur @ Sulphur

Concentrataan (%)

Dosage(ko/he)
15
02,1& 2
15
0
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Table 2. Pondery mi ldew dissese intasity In

claePB 551 (1D)
Treatments Percentage
Disease Index
Sulpur 4.3
Hexaconazole (20) P13
Hexaoconezole (20)+Sulphur B
CD (P0®) NS

Table 3. Pondery mildew diseese Intgsity In
clae PB 541 under differattsdedule

ofdusting @000)
Treatment schedulle Percentage
Disease Index
12 3 4
S C S C 315/
S T S T D8
S H S H nsr
H H H H 1675
H+S H+S H+S H+S 1437
S S S S 14.10
CD E0® 556

Table 4. Effect of different conoentration of
hexacorezoleonpondery mi ldewdiseese

intesity inclaeRR 1M 600 (0D
Treatments Peroantege
Disease Index
Hexaconazole(26) 712
Mexaconezole( 0 2%6) &
Sullphur 2.0
CD 0. 12.88

Table 5. Effect of drfferent concentration of
hexaconazole on powdery mildew

diseese iIntgsity inclaePB 551 (A1)
Treatmats Reroentege
Disease Index
Sulphur 6.5
Hexaoconazole (1%) Se10%
Hexaoonazole (26) 6L.B
CD (0. il

The authorswish theqress tretrgratatLce
© Dr.N. M _Mathew fortte faalities provicd
fotrestuoies. The Icnextended by tre
management of Cherwvally and Vaikundam
estates sgatefully adkonviedged.
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