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

S.P. ID IC U U , T.T. EDATHIL and V. KRISHNANKUTTY
flubber ftgssarcb Institute o l Indig. Kott»y»m 686 009. Kenia

ABSTR AC T

f l i l d  t z p i r im in ts  w t r i  ca rr iad  eal a t two locatioBS lo r  th r ia  r t a r t  H tin s  a y i l tm le  and 
n o f i- i f t ta m lc  iD no ic td ts  a g a ins l shoot ro t d is ia s c  c iB sed by Pbytophlbon tp p .  on young fubbar 
p la n it  Coppar fa n g ic id a t wara tu p a r io r  lo  e tha r non-aysiam lc lang lc ida a . Tha ayaiam ic lang fc lda  
Foaatyl A l. w a i net c o n tts ia n i in  l i t  a lf ic a cy . A dd ition  of ZIne aa lpha la  io  B ordaa a i n lz ta ra  y la ldad  
b a tla r con tro l. M a rlts  o l sp ray ing  0 .5  pa r cant B o rdaa ix  m iita ra  w ith  0 .5  p a r cant z inc aulphata 
ara  dlscassad. Tha g irth  tneram ant o l ru b lia r In tha  a ip a rim a n ta l p la i t  w as not a ig n lllca n t.

INTRODUCTION

Phytophlhof3 spp. m ieci Ihe term inal oreen 
portions o f rubber plants o{ a ll age groups causing 
shoo{ rot during South-West monsoon period. This 
disease is  more damaging to nursery as w ell as immature 
p lants. During th is 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 w idely 
accepted among planters. Many chemicals, including 
some systemicsare reported to be specific lo Phytophthora 
disease. Therefore, studies were undertaken at Rubber 
Research Institute o f India (RRII) to evolve an effective 
and economic contro l of shoot rot disease.

m a t e r ia l s  a n d  m e t h o d s

Field experim entswerecarriedoutatwolocations 
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 c lone PB 311, and in 1989 at Thodupuzha in clone 
PB-235. In 1967. lour replicates w ith  30 p lants in 
each p lo t were maintained and in the subsequent years 
there werp only ttiree li^ itc a ie r ,  These experimen's 
were laid out in  ranoomised block design during the

disease season (June-August). In 1967, the chemicals 
included 1 andO.5% per cent Bordeaux mixture individually 
and in com binalion w ith  0.5 per cent zinc sulphate.
0.4 per cent Fosetyl A l, 0.5 per cent Copper oxychloride 
(Coc) WP, 0.2 per cent each o l d ilo la tan. mancozeb 
and Ih iram . In 1966, two proprietory products viz.. 
'Cobox L' (Copper sulphate in  ammonia liq u id ) and 
stabilised Bordeaux both at 1 per cent concentration 
were included along w ith  Ihe chem icals used in 1987. 
Based on Ihe results o f 1987 and 1986, eight effective 
fungicides were selected and screened again in  1989. 
Spraying was done at fo rtn igh tly  intervals. Unsprayed 
p lots served as contro l in 1987 and 1988 and in 
1989, no such con tro l was maintained as per the 
request from estate management.

In 1987 and '88 observations were recorded 
on g irth  increment and disease intensity, whereas in 
1989, on ly disease intensity was observed. For calculating 
the percentage disease intensity, the p lants were graded, 
based on symptoms on a 0 -4  scale as given b e lo w :

0 —  No disease
1 —  M ild-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 in tensity (PD l) was



**■-: calculated using the lormula
P D U  Sum ot numerical ra tings x 100 

.. N o .o l p lants observed x Maximurn d is e a »  
grade

RESULTS AND DISCUSSION .

, The disease intensity recorded at both the locations 
du fin fl 1987-1989 is  presented in Table-1. There was 
practica lly no disease in  Thodupuzha in  1987 season. 
But at Mundakayam, moderate in iection  by Phylophlhora 
on mature trees and m ild  s h o d  rot in  young plants 
were noticed. However, the treatments d id not difier 
sign ifican ly .

{
During 1968 season, at Mundakayam, the un^rayed  

p lots had maximum disease. One per cent Bordeaux 
m ixture w ith 0.5 pet cent zinc sulphate registered 
the maximum disease con tro l. Mancozeb. thiram  and 
d ifolatan were in te rio r to copper fungicides.

The disease incidence was com paralive ly less 
during 1989 season. Addition  o f zinc sulphate to 
Bordeaux mixture (both concentrations) helped in reducing 
Ihe disease incidence s ign ifican tly . Stabilized Bordeaux

was on par w ith  Bordeaux and zinc sulphate com­
binations. 'Fosetyl A l, a system ic fungicide, was inferior 
to these fungicides.

Based on three years data, i t  was observed 
that copper fungicides are s t ill Ihe best fungicides 
tor conta in ing shoo l rot disease. The system ic fungicide, 
fosetyl A l, was not consisten t in  its effectiveness. 
Addition  o f zinc sulphate to  Bordeaux mixture gave 
better disease contro l. Rao (1985) reported better 
contro l of Phytophthor3 tru it rot o l c itrus by adding 
zinc sulphate to 1 per cent Bordeaux mixture. The 
better effic iency o l Bordeaux m ixture w ith  zinc sulphale 
is  attributed to the reduclion in  Ihe amount of copper 
going ihto the so lu tion and thereby prolonging Ihe 
fungicidal activ ity . Moreover, zinc is  a lso reported 
to be toxic to  Phytophlhora{K\oli s fa /.. 1972), Bordeaux 
m ixture a l 0.5 per cent concentration w ith 0.5 per 
cent zinc sulphate was on par w ith  the conventional 
application o f 1 per cent Bordeaux m ixture. Considering 
Ihe cost, th is com bination is  cheaper(Table 11). Moreover, 
Ih is w ill help in  reducing the copper accumulation 
in  so il. Studies on copper residue in  rubber so il, 
conducted in fiR Il indicate an Increase in  copper con l^nT^ 
where spraying o f copper fungicides is being carried

T able 1. Effect of treatm ents on shoot rot disease

Pcrccnugc disease iniensiiy
Treatments

1987 1988
1989

CostAound 
Rs. per ha

1, Unspraycd control 4.27 (24.2) 5.45 (29.4) —

2. Bordeaux mixture 1% 3.22 (10.0) 3.41 (11.7) 1.54 (1-9) 6.4

3. Bordeaux mixlurc 0.5% 3.25 (12.5) 3 i 9 (13.4) 2.15 (4.2) 3.2

4. Tr. 2  + Zinc Sulphate 0.5% 1.83 (4.2) 2 3 8 (5.6) 1.15 (0.8) 7.6

5. Tr. 3 + Zinc Sulphate 0.5% 2.77 (6.7) 2.88 (9.7) 1.20 ( l . I ) 4.4

6. COC W P O i% 2.24 (7.5) 2.50 (9.2) 1.60 (2.1) 13.2

7. 'Stabilised Bordeaux’ 1% — 2.55 (6.4) 1.47 (1.7)

8. 'Cobox L' 1% — 3.24 (11.1) 1.96 (3 3 )

9. Fosetyl A l 0.4% 1 3 4 (2.5) 3.45 (11.9) 2.06 (3.8)

10, Manco7.cb 0.2% 4.50 (20.8) 4.40 (19.2) —

11. Difolatan 0.2% 3 3 3 (10.8) 5.16 (26.7) —

12. Thiram 0.2%  
CD (P = 0.05)

3 3 4
NS

(1 3 3 ) 4.88
1.99

(24^ )
0.36

• Figures in parentheses indicaie actual disease iniensiiy and CD for iransformed values. 
S Cosi calculaicd assuniing 20 1 would be required lo cover one ha.

O'
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T able II EfTect « r vuriuus funglcide.s on Increm ent uf rubber

Cirih incrcmcni (cm)

Treat/nents 1987 1988
(Thodupuzha) (Mundakayam)

PB-260 PB-311

I . Unsprayed control 2.72 1.77
2. Bordeaux mixlure 1% 3 3 0 2.23
3. Bordeaux mixture U.S% 3 3 5 2.03
4. Tr. 2  +  Zinc Su]!^aic 0 5 % 3.40 Z !3
5. T r. 3 1  Zinc Sulpluite 0.5% 3.17 2.00
6. COC WP 0.5% 2 2 7 2.10
7. 'Siabilizcd Bordeaux' 1% — 2.27

8. ‘Cobox L' 1% — 1.97

9. F o se iy l A l  0.4% 2.90 1.90

10. M ancozct) 0.2% 2.90 2.00

11. Difotaum 0.2% 2.97 2.13
Thiram 0.2% 3.00 1.90

NS NS

out yearly aQainsI various rubber diseases.

Dita presented in  Table I) ind icate thal there 
was no s ig n iiican t in lluence of the disease on the 
girtt^ o( p lants. However. 3 -6  months growth o l plants 
was reported to be lost due to shool rot disease 
(P illa i el al.. 19S0).
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