
74 Natural Rubber Research, 17(1): 7 4 -7 8 , 2 0 0 4

EVALUATION OF HEVEA BRASILIENSISCUm^S 
AGAINST ABNORMAL LEAF FALL DISEASE CAUSED BY 

PHYTOPHTHORA SPP.
Sadanand K. Mushrif, Annakutty Joseph, Alice John and C. Kuruvilla Jacob

Rubber Research Institute of India, Kottayam -  686 009, Kerala, India.

Submitted: 03 September 2002 Accepted: 30  July 2004

Mushrif, S.K., Joseph, A., John, A. and Jacob, C.K. (2004). Evaluation oiHevea brasiliensis dones against abnormal 
leaf fall disease caused hy Phytophthora spp. Natural Rubber Research, 17(1) : 74-78 .

Twenty five modern clones of rubber {Hevea brasiliensis) were evaluated for tolerance to abnormal leaf fall disease 
caused by Phytophthora spp., consecutively for seven years under standard prophylactic spray. Two trials each 
consisting of 13 clones were included in the evaluation. High leaf retention was noticed in the clone RRII 105 
closely followed by RRII 5 while it was poor in RRIM 703 , RRIM 600 , Haiken 1, PB 28 0 , PB 2 6 0  and PB 314. 
Rainfall was found to be a major predisposing factor influencing the disease development.
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IN TR O D U C TIO N
Abnorm al leaf fall caused by 

Phytophthora spp. is the most destructive 
disease of rubber {Hevea brasiliensis) in South 
India (Edathil et al., 2000). The disease was 
first reported during 1910 at Palapilly in 
Trichur District of Kerala State (McRae, 
1919). This disease recurs annually during 
the southwest m onsoon period (Rama- 
krishnan and Pillay, 1961a). An annual yield 
loss of 9-16 per cent is estimated due to the 
disease (Jacob et al., 1989). The cumulative 
crop loss was reported to be 30-50 per cent 
(Pillay et al., 1980). Besides the direct 
effect on yield, the disease also favours weed 
growth due to sparse canopy, ultimately 
increasing the input costs (Jacob et al.,
1 9 89).

One of the efficient methods of pro­
tection against the disease is the use of toler­
ant / resistant cultivars. All the high yield­
ing clones are susceptible to this disease

under Indian conditions. The clones PB 86, 
PB 235, PB 260, PB 311, PB 28/59, RRIM 600, 
RRIM 628, RRIM 703, RRII 5, PR 107, 
PR 255 , PR 2 61 , Tjir 1 and Tjir 16 are 
found to be susceptible to this disease while 
RRII 105, G1 1, GT 1, PB 217 and BD 10 
are observed to retain more leaves than the 
susceptible clones under one round of pre­
monsoon prophylactic spraying (Ram a- 
krishnan and Pillay, 1961b; Pillay et al., 
1980), which is a regular practice in South 
India. However, when left unsprayed, these 
clones are observed to be affected severely, 
under conducive weather conditions. Evalu­
ation of clones for disease tolerance is a pre­
requisite for their large-scale planting. The 
present study was aimed at evaluating the 
relative performance of 25 modern clones 
under a similar prophylactic fungicidal spray.

MATERIALS AND M ETHODS
Two field experiments laid out at the
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experiment station of the Rubber Research 
Institute of India, during 1989 in a random­
ized block design for evaluation of various 
parameters was used for this study. Both the 
trials included thirteen clones each with the 
clone RRII 105 as control (Table 1 & 2) 
replicated seven and five times in trial I and 
trial II respectively, with a plot size of seven 
plants. The trees received all cultural opera­
tions including one round of prophylactic 
spraying during the month of May, every 
year as per the recommendations (Rubber 
Board, 2002). Observations on leaf reten­
tion were recorded for seven consecutive years 
from 1995 to 2001. Leaf retention was as­
sessed by the leaf count method (Idicula et 
ai, 1986) from three trees in the middle of 
each plot.

RESULTS AND DISCUSSION
In Trial I, highest leaf retention was 

noticed in the clone RRII 105 except for the 
years 1997 and 1998 when RRII 5 recorded 
higher leaf retention though it did not dif­
fer significantly from RRII 105 (Table 1). 
RRIM 703 recorded the lowest leaf reten­
tion in five years. Pooled analysis of the data 
also confirmed the high leaf retention of RRII 
105 and RRII 5, and the low retention in 
RRIM 703 and Haiken 1. Though RRIM 
600 showed significantly better leaf reten­
tion than RRIM 703 and comparable leaf 
retention with Haiken 1, the clones PR 261 
and SCATC 88-13 were significantly better 
than it. In spite of spraying, all the suscep­
tible clones showed less than 50 per cent 
leaf retention. Pillay et al. (1980) reported 
that the clones RRIM 600, Tjir 1 and PR 
107 are susceptible to this disease. Though 
both the parents of PR 255 and PR 261 
namely Tjir 1 and PR 107 are susceptible,

PR 255 showed significantly more leaf re­
tention.

In Trial II, RRII 105 showed consis­
tently good leaf retention in all the years 
(Table 2). Pooled analysis of the data re­
vealed that RRII 105 had significantly higher 
leaf retention than all the other clones. The 
clone PB 280 recorded the lowest leaf reten­
tion and was on par with PB 2 6 0  and 
PB 314. The remaining clones showed sig­
nificantly higher leaf retention than PB 280.

The observations made in the present 
study were similar to those made by Pillay 
et al. (1980) who reported RRII 105 as hav- 
ing high and RRIM 600 low leaf retention 
under similar prophylactic spraying. The 
clone RRIM 600 was observed to be highly 
susceptible in Malaysia also (RRIM, 1995). 
Even though the clone RRIM 703 is reported 
to be m oderately tolerant in M alaysia 
(RRIM 1975), it had low leaf retention un­
der the present experimental conditions. A 
similar deviating trend was observed in 
clones PB 2 1 7  and PB 2 8 0 . The clone 
PB 217 was found to retain more leaves than 
PB 280 which was on par with PB 260 and 
PB 314 under the present experimental con­
ditions. However, in Malaysia, the clone 
PB 217 \TOS rated as less tolerant to Phytophthora 
and the clones PB 280 and PB 260 as mod­
erately tolerant (RRIM 1995). The disease 
incidence in general was high during 1999  
and 2001 in both the trials. During these 
years at least 10 rainy days with a minimum 
of 200 mm rain was recorded for the month 
of May (Figs. 1 & 2). Similar observations 
of high disease incidence under such weather 
conditions have been reported by 
Ramakrishnan and Pillay (1 961a). The  
weather conditions might have augmented 
the development of high inoculum density
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Fig. 1. Monthly rainfall

at the beginning of the monsoon. Thus, the 
high disease incidence can be attributed to 
high inoculum density together with scat­
tered and high rainfall during the month of 
June. Ramakrishnan and Pillay (1961a) also 
reported that the intensity of rainfall and the 
temperature range of 20 to 29°C during the 
months of May to August determine the se­
verity of the disease. In the present study, 
generally the monthly mean temperature was

1995 1996 ^  1997 1998
-K- 1999 • 2000 - I -  2001

Fig. 2. Number of rainy days

between 24 and 30°C and the relative hu­
midity was found to be 77 per cent or more 
from May to October during all the years 
(Tables 4 and 5). Peries (1969) reported 
that if factors like a rainfall of 2.5 mm per 
day, a temperature of 29°C and relative hu­
midity of more than 80 per cent prevail con­
tinuously for four days, then the disease oc­
curs within 14 days of that period. Such 
conditions occur in the months of June and

Table 4. Mean temperature

Temperature (°C)

Month 1995 1996 1997 1998 1999 2 0 0 0 2 0 0 1

May 27.9 27.8 27.7 29.9 27.2 29.1 28.4
June 27.1 25.5 26.4 27.6 26.8 26.4 26.2
July 26.0 24.9 24.8 26.7 26.2 26.7 26.0
August 26.1 26.0 25.4 27.0 26.9 26.0 26.6
September 26.6 23.7 26.0 26.6 27.7 27.0 27.3
October 27.2 26.3 26.6 26.7 26.7 26.9 27.0

Table 5. Relative humidity

Relative humidity (%)

Month 1995 1996 1997 1998 1999 2 0 0 0 2 0 0 1

May 80.0 77.0 79.5 78.0 85.5 77.0 80.5
June 89.0 80.5 83.5 87.5 87.5 87.5 91.0
July 90.0 91.0 92.5 8 6 . 0 91.5 82.5 87.0
August 90.5 88.5 89.0 86.5 90.0 91.0 85.5
September 82.5 80.0 79.5 87.5 87.5 82.5 80.5
October 81.0 81.5 83.5 85.5 80.5 80.0 82.5
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July in Sri Lanka. Pillay et al. (1980) re­
ported that if a rainfall o f 250 to 300 mm 
occurs in a period o f 7 to 10 days, with a 
temperature range o f 22 to 30°C  and rela­
tive humidity o f 98 per cent, commence­
ment o f the disease is expected. Similarly 
Jayarathnam et al. (1987) observed that if  a 
total rainfall o f  122 mm or more occurs 
within five days with a temperature of 22 to 
31°C  and a relative humidity o f 80 to 93 
per cent, the disease develops within 9 to 
15 days. Severe occurrence o f disease was 
observed in the present study during the 
years 1999 and 2001 in which similar con­
ducive conditions prevailed during pre-mon- 
soon period particularly in the month of

May. Low disease incidence was recorded 
in most o f the clones in the absence o f such 
a period of conducive weather in spite o f the 
high total rainfall received in any particular 
year.
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