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EVALUATION OF FUNGICIDES FOR THE CONTROL OF
PHYTOPHTHORA SHOOT ROT OF RUBBER
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ABSTRACT

flild tzpirimints wtri carriad eal at two locatioBS lor thria rtart Htins ayiltmle and
nofi-ifttamlc iDnoictdts againsl shoot rot disiasc ciBsed by Pbytophlbon tpp. on young fubbar
planit Coppar fangicidat wara tuparior lo ethar non-aysiamlc langlcidaa. Tha ayaiamic langfclda
Foaatyl Al. wai net conttsiani in lit alficacy. Addition of ZIne aalphala io Bordaaai nlztara ylaldad

batlar control.
ara dlscassad.

INTRODUCTION

Phytophlhof3 spp. mieci lhe terminal oreen
portions of rubber plants o{ all age groups causing
shoo{ rot during South-West monsoon period. This
disease is more damaging to nursery aswell as immature
plants. During this phase ot growth, due to shoot
tip drying and subsequent development of new branches
at lower levels, formation of a satisfactory main stem
may not be obtained. Copper fungicides were being
found effective in checking this disease (Ramakrishnan.
1957). 01 the different copper fungicides, spraying
of one per cent Bordeaux mixture is being widely
accepted among planters. Many chemicals, including
some systemicsare reported to be specific lo Phytophthora
disease. Therefore, studies were undertaken at Rubber
Research Institute of India (RRII) to evolve an effective
and economic control of shoot rot disease.

materials and methods

Field experimentswerecarriedoutatwolocations
viz. Mundakayam and ThoCupuzha for three years (1967-
89). In 1967, the treatments were imposed both at
Thodupuzha and Mundakayam in clones P8 260 and
PB 311 respectively and in 1986 at Mundakayam only
in clone PB 311, and in 1989 at Thodupuzha in clone
PB-235. In 1967. lour replicates with 30 plants in
each plot were maintained and in the subsequent years
there werp only ttiree lititcaier, These experimen's
were laid out in ranoomised block design during the

Marlts ol spraying 0.5 par cant Bordaaix miitara with 0.5 par cant zinc aulphata
Tha girth tneramant ol rubliar In tha aiparimantal plait was not aignllicant.

disease season (June-August). In 1967, the chemicals
included 1and0.5% per cent Bordeaux mixture individually
and in combinalion with 0.5 per cent zinc sulphate.
0.4 per cent Fosetyl Al, 0.5 per cent Copper oxychloride
(Coc) WP, 0.2 per cent each ol dilolatan. mancozeb
and lhiram. In 1966, two proprietory products viz..
‘Cobox L' (Copper sulphate in ammonia liquid) and
stabilised Bordeaux both at 1 per cent concentration
were included along with lhe chemicals used in 1987.
Based on lhe results of 1987 and 1986, eight effective
fungicides were selected and screened again in 1989.
Spraying was done at fortnightly intervals. Unsprayed
plots served as control in 1987 and 1988 and in
1989, no such control was maintained as per the
request from estate management.

In 1987 and '88 observations were recorded
on girth increment and disease intensity, whereas in
1989, only disease intensity was observed. Forcalculating
the percentage disease intensity, the plants were graded,
based on symptoms on a 0-4 scale as given below:

0 — No disease

1 — Mild-few black lesions on shoot or on
leaves

2 — Moderate - lesions above 3 cm lengn
and shoot tip starts rotting

3 — Severe - Shoot rotten from tip  upto
10 cm length

4 — Verysevere-shootrottenfromtipexceeding
10 cm length

The percentage disease intensity (PDI) was



*m: calculated using the lormula

PDU Sum ot numerical ratings x 100
No.ol plants observed x Maximurn disea»
grade

RESULTS AND DISCUSSION

, The disease intensity recorded at both the locations
dufinfl 1987-1989 is presented in Table-1. There was
practically no disease in Thodupuzha in 1987 season.
But at Mundakayam, moderate iniection by Phylophlhora
on mature trees and mild shod rot in young plants
were noticed. However, the treatments did not difier
significanly.

During 1968 season, at Mundakayam, the un“rayed
plots had maximum disease. One per cent Bordeaux
mixture with 0.5 pet cent zinc sulphate registered
the maximum disease control. Mancozeb. thiram and
difolatan were interior to copper fungicides.

The disease incidence was comparalively less
during 1989 season. Addition of zinc sulphate to
Bordeaux mixture (both concentrations) helped in reducing
Ihe disease incidence significantly. Stabilized Bordeaux

was on par with Bordeaux and zinc sulphate com-
binations. 'Fosetyl Al, a systemic fungicide, was inferior
to these fungicides.

Based on three years data, it was observed
that copper fungicides are still Ihe best fungicides
tor containing shool rot disease. The systemic fungicide,
fosetyl Al, was not consistent in its effectiveness.
Addition of zinc sulphate to Bordeaux mixture gave
better disease control. Rao (1985) reported better
control of Phytophthor3 truit rot ol citrus by adding
zinc sulphate to 1 per cent Bordeaux mixture. The
better efficiency ol Bordeaux mixture with zinc sulphale
is attributed to the reduclion in lhe amount of copper
going ihto the solution and thereby prolonging Ihe
fungicidal activity. Moreover, zinc is also reported
to be toxic to Phytophlhora{K\oli sfa/.. 1972), Bordeaux
mixture al 0.5 per cent concentration with 0.5 per
cent zinc sulphate was on par with the conventional
application of 1 per cent Bordeaux mixture. Considering
Ihe cost, this combination is cheaper(Table 11). Moreover,
lhis will help in reducing the copper accumulation
in soil. Studies on copper residue in rubber soil,
conducted in fiRll indicate an Increase in copper conl*nT"
where spraying of copper fungicides is being carried

Table 1. Effect of treatments on shoot rot disease
Pcrcenugce disease iniensiiy CostAound
Treatments 1989 Rs. per ha
1987 1988
1, Unspraycd control 4.27 (24.2) 5.45 (29.4) -
2. Bordeaux mixture 1% 3.22 (10.0) 3.41 (11.7) 154 (1-9) 6.4
3. Bordeaux mixlurc 0.5% 3.25 (12.5) 3i9 (13.4) 215 (4.2) 3.2
4. Tr.2+ Zinc Sulphate 0.5% 183 (4.2) 238  (5.6) 1.15 (0.8) 7.6
5. Tr.3 + Zinc Sulphate 0.5% 2.77 (6.7) 2.88 (9.7) 120 (l.1) 4.4
6. COCWPOi% 2.24  (7.5) 250 (9.2) 160 (2.1) 13.2
7. ‘Stabilised Bordeaux’ 1% — 255 (6.4) 1.47 (1.7)
8. 'Cobox L' 1% — 3.24 (11.1) 1.96 (33)
9. Fosetyl Al 0.4% 134  (2.5) 3.45 (11.9) 2.06 (3.8)
10, Manco7.ch 0.2% 4.50 (20.8) 4.40 (19.2) —_
11. Difolatan 0.2% 333 (10.8) 5.16 (26.7) —
12.  Thiram 0.2% 334 (133) 4.88 (247)
CD (P =0.05) NS 1.99 0.36

< Figures in parentheses indicaie actual disease iniensiiy and CD for iransformed values.

S Cosi calculaicd assuniing 20 1would be required lo cover one ha.
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Table 11 EfTect «r vuriuus funglcide.s on

Treat/nents

Unsprayed control
Bordeaux mixlure 1%
Bordeaux mixture U.S%
Tr.2 + Zinc Su]”aic 05%
Tr.31 Zinc Sulpluite 0.5%
COC WP 0.5%
‘Siabilizcd Bordeaux' 1%
‘Cobox L' 1%

Foseiyl Al 0.4%
Mancozct) 0.2%

Difotaum 0.2%

Thiram 0.2%

© © No ok~ w N -
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out yearly aQainsl various rubber diseases.

Dita presented in Table ) indicate thal there
was no signiiicant inlluence of the disease on the
girtt" o( plants. However. 3-6 months growth ol plants
was reported to be lost due to shool rot disease
(Pillai el al.. 19S0).
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