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Phytophthora sp. in three varieties of betelvine under closed
conservatory condition in West Bengal

PARTHA DATTA AND B.DASGUPTA*
Department of Plant Pathology, Bidhan Chandra Krishi Viswavidyalaya,
Mohanpur, Nadia, 741252, West Bengal

Received : 07.12.2011 Accepted : 04.10.2012 Published : 29.04.2013

Stepwise multiple regression analysis of per cent disease incidence of leaf and foot rot
caused by Phytophthora sp on three different varieties of betelvine Ghanagette, Simurali
Deshi and Simurali Gol Bhavna) was made by compiling the results of disease incidence
during 2006-07,2007-08 and 2008-09 to find out the important meteorological parameters
like Tmax, Tmin, RH max, RHmin and rainfall which were responsible for incidence of both
the diseases.. The prediction equation for disease incidence which has been developed for
foot rot and leaf rot of betelvine on three varieties (Ghanagette, Simurali Deshi and Simurali
Gol Bhavna) were further fitted against the disease incidence of foot rot and leaf rot of
betelvine in 2009-10 using the effective meteorological parameters of the same year for
validation of these equations and models. The results showed poor estimated value during
initial disease incidence. Among the two diseases (footYot and lpaf rot) the estimated value
of leaf rot incidence was nearer to original value. It was obsérved that in all prediction
equation like Logit, Gompertz and Percent transformation, after 10" week of observations,
the estimated value was similar to that of original valtie. It was more validated on leaf rot
disease but not in foot rot disease. Among the three varieties tested, in Ghanagette and
Simurali Deshi varieties, the prediction equations which were prepared were also showed
some validation in predicting the disease incidence of betelvine.
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INTRODUCTION

Cultivation of betelvine is highly risky and returns
are uncertain because of its proneness to several
diseases, aggravated by the moist and humid con-
ditions of the plantation, that in turn are prerequi-
sites for good harvest. Obviously the major con-
straint to cultivation of betelvine is its diseases that
severally damage root, foot, stem, and joliage. The
serious diseases reported include a foot rot syn-
drome produced by a number of pathogens includ-
ing Phytophthora parasitica var. piperina, P
nicotianae var parasitica, species of Rhizoctonia,
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Pythium and Sclerotium rolfsii , and foliage diseases
like leaf rot by P. parasitica, P. palmivora, leaf spot
and stem anthracnose caused by Colletorichum
capsici, bacterial leaf spot and stem rot caused by
Xanthomonas campestries pv. betlicola. Among the
pathogens, Phytophthora sp. perhaps ranks first
in its destructiveness under both field and storage
conditions. The extent of losses may vary from 30
- 100% in case of foot rot and 20 — 40% in case of
leaf rot, leading to almost total crop failure (Maiti
and Sen, 1982; Dasgupta and Sen, 1998; Dasgupta
et al., 2000).

The incidence, pathogenesis and control of stem
rot and leaf rot of betel vine caused by P. parasitica
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have been studied in detail by Roy (2001), Sanyal
(2002), Mahanty (2004) and under AICRP on be-
tel vine (Anonymous, 2004,2006). Very little infor-
mation have been received about epidemiology of
stem rot caused by Phytophthora parasitica. Maiti
and Sen (1982) have reported that the disease
occur between June to October and reach its peak
intensity during August and September. Observa-
tions made under AICRP on betelvine revealed that
all the meteorological parameters like maximum
and minimum temperature, maximum and mini-
mum relative humidity and rainfall play important
role on stem rot and leaf rot of betelvine caused by
P. parasitica (Anonymous, 2006; Dasgupta and
Maiti, 2008; and Datta et al.,, 2009). Datta et al.,
(2009) studied the epidemiology of foot and leaf
rot of betelvine considering five meteorological fac-
tors in three betelvine varieties to reveal that mini-
mum temperature is more responsible for increase
the disease intensity as well as spread of the dis-
eases as observed in original data and also in trans-
formation models in all the three varieties. Individu-
ally, in variety Simurali Deshi, in addition to min.
temp., max. RH is also responsible for increase
the disease intensity of foot rot in all the transfor-
mation models. It is also revealed that among the
two transformation models Logit transformation fit
best for disease prediction and it is confirmed with
high R? value. So, it is concluded that with increase
in minimum temperature (> 26.5°C) foot rot and leaf
rot diseases increase significantly in case of
Ghanagette and Simurali Gol Bhavna varieties
whereas increase in minimum temperature and
maximum relative humidity (96.5%) there is a sig-
nificant increase in the intensity of leaf rot of
betelvine in Simurali Deshi variety. The present
investigation has been carried out to test and vali-
date the developed Disease prediction model of
Foot rot and Leaf rot of betelvine caused by
Phytophthora sp. in three varieties of betelvine un-
der closed conservatory condition in West Bengal.

MATERIALS AND METHODS

The varieties of betel vine used for epidemiologi-
cal study were Simurali Gol Bhavna, Ghanagette
and Simurali Deshi

The diseases selected for investigation of epide-
miological study was foot rot and leaf rot diseases
of betel vine caused by P.parasitica.

A ‘boroj was selected at Mondouri Farm, in the
district of , N-24 Parganas. The size of the ‘boroj’
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was 500 sq. ft. with length and width of 25ft and
20ft respectively.

The data on meteorological factors, like maximum
temperature, minimum temperature, maximum and
minimum relative humidity and total rainfall were
collected from Bell's thermohygrograph situated
within the boroj. All the data were collected daily
except the rainfall data, which was collected when
rain occurred. The experiment was conducted dur-
ing June to November when the incidence of foot
rot and leaf rot diseases due to P. parasitica ap-
peared. The disease incidence was recorded at 7
days interval starting from 15" week of June to last
week of November.

The foot rot due to P. parasitica was calculated as
per cent mortality of 100 vines (approx.). The leaf
rot due to P. parasitica was calculated as per cent
disease incidence. Per cent disease incidence was
calculated as per cent of leaves infected in a ran-
dom sample of 500 leaves (approx.). Per cent dis-
ease incidence was calculated according to
Townsend and Heuberger (1943).

Three varieties Ghanagette, Simurali Deshi and
Simurali Gol Bhavna were inoculated with
Phytphthora parasitica during end of May of each
year. The intensity of diseases was recorded from
1% week of June to November at 7 days interval
during 2009-10. The average weekly meteorologi-
cal parameters were used for multiple regression
analysis.

The results obtained were analysed by multiple
regression analysis (MRA) by compiling three years
data where maximum temperature, minimum tem-
perature, maximum relative humidity, minimum
relative humidity and rainfall as explanatory vari-
ables (independent) and the per cent disease inci-
dence of foot rot and leaf rot of betelvine caused
by P. parasitica on above three varieties as de-
pendent variable. For comparison of transforma-
tion models on disease prediction, the per cent dis-
ease incidence of foot rot and leaf rot data were
transformed to Gompertz and Logistic model and
step down multiple regression analysis were done
with the above independent variables. The predic-
tion equations for disease incidence were prepared
by compiling the results of disease incidence of foot
rot and leaf rot of betelvine during 2006-07, 2007-
08 and 2008-09 with the meteorological param-
eters that were further fitted against the disease
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incidence of foot rot and leaf rot of betelvine in
current year (2009-10) using the effective meteo-
rological parameters of current year for testing and
validation of these equations and models.

RESULTS AND DISCUSSION

Five meteorological parameters tike T ., T .,
RH_.., RH_ and total rainfall played major role
within the boroj for the growth of the plant as well
as the pathogen and were considered for quantify
the disease incidence. All the three popular variet-
ies like Ghanagette, Simurali Deshi and Simurali
Gol Bhavna showed differential disease reactions
within the same environmental condition.

In case of variety Ghanagette, the coefficient de-
termination (R?) values for prediction equations
were though significant in different models (Logit
and Gompertz) but found very low (Table 1). The
results (Table 2) showed poor estimated value
during initial disease incidence. Among the two dis-
eases (foot rot and leaf rot) the estimated value of
leaf rot incidence was nearer to original value. It
was observed that in all prediction equations like
Logit, Gompertz and per cent transformation, af-
ter 10" week of observations, the estimated value
was similar to that of original value. It was more
validated on leaf rot disease but not in foot rot dis-
ease. After 16" weeks of observation it was showed
that in both the diseases the estimated disease
and observed diseases were similar. It was also
observed that the Logit and Gomperiz prediction
models were best fitted to predict both the diseases.
After 23™ these prediction equations were not
suited up to 24" weeks of observations. The dis-
ease incidences were low at the latter part of ob-
servations as the disease fall due to change in
environmental condition. Some erratic results were
observed due to erratic change in environmental
conditions.

The results (Table 3) showed poor estimated value
during initial disease incidence in variety Simurali
deshi and the coefficient determination (R?) val-
ues (Table 1) for prediction equations were though
significant in different models (Logit and Gompertz)
but found very low. Among the two diseases (foot
rot and leaf rot) the estimated value of leaf rot inci-
dence was nearer to original value. It was observed
that in all prediction equations per cent transfor-
mation, after 8" week of observations, the esti-
mated value was similar to that of original value. It
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was more validated on leaf rot disease but not in
foot rot disease. After 17" weeks of observation it
showed that in both foot rot and leaf rot diseases
the estimated disease and observed diseases were
similar. It was also observed that the Logit and
Gompertz prediction models were best fitted to
predict both the diseases. The disease incidences
were low at the latter part of observations as the
diseases fall due to change in environmental con-
dition. '

The coefficient determination (R?) values for pre-
diction equations were though significant in differ-
ent models but it found very low in variety Simurali
Gol Bhavna (Table 1). The results (Table 4) showed
poor estimated value during initial disease inci-
dence. Among the two diseases the estimated value
of leaf rot incidence was nearer to original value. It
was observed that in all prediction equations like
Logit, Gompertz and per cent transformation, the
estimated value was similar to that of original value
in o {11 15" 16" and 17" weeks of observa-
tions. It was more validated on leaf rot disease but
not in foot rot disease. After 23" weeks of obser-
vation it showed that in both foot rot and leaf rot
diseases the estimated diseases and observed dis-
eases were similar. The prediction equation was
not suited in rest of the observations. It was also
observed that the Logit and Gomperiz prediction
models were best fitted to predict both the diseases.
The disease incidences were low at the latter part
of observations as the disease falls due to change
in environmental condition. Moreover, some erratic
results were observed due to erratic change in en-
vironmental conditions.

It was observed that in all prediction equations, af-
ter 10" week of observations, the estimated value
was similar to that of original value. It was more
validated on leaf rot disease but not in foot rot dis-
ease. Among the three varieties tested, in
Ghanagette and Simurali Deshi varieties, the pre-
diction equations which were prepared were also
showed some validation in predicting the disease
incidence of betelvine.

The prediction equations will be best fitted if these
equations were prepared by considering the other
meteorological parameters like sunshine hours,
vapour pressure, wind velocity and also microcli-
mate within the plant population. Yet the predic-
tion equations which were prepared were also
showed some validation in predicting the disease
incidence of betelvine.
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The prediction equations will be best fitted if these
equations were prepared by considering the other
meteorological parameters like sunshine hours,
vapour pressure, wind velocity and also microcli-
mate within the plant population. Yet the predic-
tion equations which were prepared were also
showed some validation in predicting the disease
incidence of betelvine.
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