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Fixed plot survey was conducted at monthly interval during 2014-15 and 2015-16 to study the influence of
different weather factors on the development of ieaf blight disease of Pipul (Piper longum L.) caused by
Fusarium sp. and Leaf blight disease of Antamul [ Tylophora indica (Burm.f.)Merrill] caused by Sclerotium
roffsii. To study the relation, correlation of coefficients and muitiple regression analysis {MRA) between
percent disease incidences of about diseases with different weather parameters were done to find out the
role of weather parameters on the development of above diseases. The result showed that the partitioning
of correlation of coefficients into direct and indirect effect of above diseases were negatively correlated to
different weather parameters. While deriving MRA of two years pooled data of leaf blight disease of Pipul
it was revealed that with increase in minT and sunshine hours there was significant increase in percent
disease incidence whereas with decrease in RHevening, RHmorning, maxT, wind speed and rainfall there
was increase in percent disease incidence which was confirmed by high R? value (0.893). While deriving
MRA of two years pooled data of leaf blight disease of Antamul it was revealed that with increase in
RHevening, RHmoming and sunshine hours there was significant increase in percent disease incidence
whereas with decrease in minT, maxT, wind speed and rainfall there was significant increase in percent
disease incidence which was confirmed by high R? value (0.776).
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INTRODUCTION

This has necessitated in the large scale cultivation
of a number of medicinal plants in the recent years
in order to maintain sustainable supply to the phar-
maceutical industries. Extensive cultivation of these
plants has increased the pathological problems.
The diseases of these plants and their intensity have
increased to a great extent. Several biotic factors
like fungi, viruses, bacteria, phytoplasmas, nema-
todes and abiotic factors like nutrients deficiencies
in soil, lack of proper irrigation, etc. are respon-
sible for the maladies of medicinal plants. The usual
disease symptoms are root rots, cankers, wilts, leaf
spots, scabs, blights, anthracnose, rusts, mildews,
smuts, mosaics, yellows, root knots, etc. Diseases
caused by bacteria, fungi, nematodes, viruses,
mycoplasmas are characterized by the presence
of these pathogens on the tissues of these plants.
The incidence of the diseases of Medicinal plants
varies from season to season with the change in
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climatic condition. Paul (2013) conducted the sur-
vey work in the year 2010-2012 at three different
locations of West Bengal, India, on a new tip blight
and leaf spot disease of Acorus calamus caused
by Nigrospora oryzae and the result showed that
maximum disease incidence and disease index
were recorded during November to February and
minimum disease incidence and index of leaf spot
or blight by Nigrospora oryzae during May - July,
thereafter gradually increased and again reached
to the peak during December — January. Sarkar
and Dasgupta (2017) carried out fixed plot survey
at monthly interval during 2014-15 and 2015-16
to study the influence of different weather factors
on the development of target leaf spot of White
Sarpagandha (Rauvolfia serpentine) caused by
Corynespora cassicola and rust of Bach (Acorus
calamus) caused by Uromyces acori. To study the
relation, correlation of coefficients and multiple
regression analysis (MRA) between percent dis-
ease incidences of above diseases with different
weather parameters were done to find out the role
of weather parameters on the development of
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above diseases. The resuit showed that the parti-
tioning of correlation of coefficients into direct and
indirect effect of above diseases was negatively
correlated to different weather parameters. While
deriving on step down MRA of two years pooled
data of target leaf spot of White Sarpagandha it
was revealed that with increasing in minimum tem-
perature and sunshine hours there was significant
increase in percent disease incidence (PDI)
whereas with decrease RH evening, RH morning,
maximum temperature, wind speed and rainfali
there was increase in PD| which was confirmed by
high R2 value {0.83). In case of rust disease of
Bach, from two years pooled data of step down
MRA revealed that with increase in minimum tem-
perature and sunshine hours there was significant
increase in PDI whereas with decreasing in maxi-
mum temperature, rainfall, RH morning, RH
evening and wind speed there was significant in-
crease in PDI which was confirmed by high R2 value
(0.843).

In this present investigation, attempts have been
made to study the epidemic development of leaf
blight disease of Pipul (Piper longum L.) caused
by Fusarium sp. and Leaf blight disease of Antamul
(Tylophora indica) caused by Sclerotium rolfsii.

MATERIALS AND METHODS
Fixed plot survey

For fixed plot survey leaf blight disease of Pipul
(Piper longum L.) caused by Fusarium
sp.(Momin,2009) and Leaf blight disease of
Antamul [ Tylophora indica (Burm.f.)Merrill] caused
by Sclerotium rolfsii (Sarkar et al. 2016), were
selected. The survey was conducted at the me-
dicinal plants garden situated at ‘C’ Block farm,
BCKV, Kalyani, West Bengal at monthly interval.
Ten plants were selected in every plot. For per-
cent disease incidence total no. of leaves/stems
infected in a plot were recorded (Momin,2009).
Percent disease incidence was calculated from the
following formulae:

No.of infected

leaves per plant X100

Percent disease incidence =
Total no. of leaves
per plant

Weather data collection

Weather data from January, 2014 to September,
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2016 of Kalyani were collected for calculation of
correlation with disease incidence and severity from
AICRP on Agro Meteorology, BCKV, Kalyani, West
Bengal. Seven parameters (Mmaximum tempera-
ture, Minimum temperature, Relative humidity
(morning) and Relative humidity (evening), Rain-
fall, Sunshine hrs. and Wind speed) were recorded.

Muitiple Regression Analysis

The disease severity in leaves was changing day
to day following development of initial foci (onset
time). If this variable considered being a depend-
able variable with weather parameters being the
in-dependable variables, then regression equation
will describe the relationship. The disease severity
is called the dependent (response) variable Y and
is said to regress on the weather parameters are
called the independent (determining) variables X.
The application of regression analysis to join ob-
servations of these variables, permit evaluation of
the importance of these independent variables on
disease development and means for estimating the
change in disease severity which can be expected
from a unit change in these variables, thus provid-
ing a possible basis for the prediction of the dis-
ease severity using such variables as the predic-
tor. Any varying aspect of an epidemic, the dis-
ease increase can be considered as a dependent
variable and regressed to factors like temperature,
relative humidity and other parameters. In contrast
to regression, correlation measures the degree of
association between variables of equal status.
There need to be no concept of course and effect.
For calculation of correlation of both variables need
to be normally distributed where as for regression
this is necessary only for the dependent variables.
For study of the multiple effects on dependent vari-
ables the multiple regression analysis is done
(MRA) as a predictive equation:

V=by +b X, + D%, e b x

where v = predicted disease severity

b, = intercept
b, = regression co-efficient
K Kgeurerernnioeiiniiinennnaenns X, = independent variable.

Then the prediction equation and stepwise mul-
tiple regression analysis was done by using the
following:

v=A+bx+e
Where, v = predicted severity,

a = intercept
b, = regression co-efficient for x (| = 1 to...n)
X, = independent variables (| = 1 to...... n)

e = random error
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RESULTS AND DISCUSSION

Fixed plot survey

Maximum percent disease incidence of leaf blight
disease of Pipul and Antamui were recorded dur-
ing November — February and October — January
respectively whereas, minimum disease incidence
were recorded during June — August and April —
August respectively (Table 1).

Relation of percent disease incidence of Leaf
spot of medicinal plants with weather param-
eters

To study the relation, correlation co-efficient be-
tween percent disease incidences of leaf blight dis-
ease of Pipul (Piper longum L.) caused by
Fusarium sp.( Momin,2009) and Leaf blight dis-
ease of Antamui ( Tylophora indica) caused by
Sclerotium roffsii {Sarkar et al.2016) with different
weather parameters was done and the resuits are
presented in Tabie 2.
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The partitioning of correlation of coefficients into
direct and indirect effects revealed that the above
diseases are negatively correlated with the differ-
ent weather parameters.

Leaf blight disease of Pipul

In Pipul, during 1+t year percent disease incidence
of leaf spot disease caused by Fusarium sp. was
negatively and significantly correlated with mini-
mum (-0.880) temperature, relative humidity at
morning (-0.854) and evening (-0.790) and rain-
fall (-0.807) at 1 % level of significance. In second
year, minimum temperature (-0.839) and relative
humidity at evening (-0.764) were negatively cor-
related with percent disease incidence at 1 % leve!
of significance where maximum temperature (-
0.644) and rainfall (-0.689) were also negatively
correlated at 5 % level of significance. In pooled
data, Maximum (-0.594) and minimum (-0.847)
temperature, relative humidity evening (-0.776)
and morning (-0.559) and rainfall (-0.750) were
negatively significantly correlated with PDI at 1%

Table 1: Percent Disease incidence of Leaf blight of Pipul, C.O : Fusarium sp. and Leaf blight of Antamul, C.O: Sclerotium rolfsii for two

years at Kalyani, West Bengal

Medicinal Pipul Antamul
plants Percent disease incidence
Months July,14-  July,15- Pooleddata July,14- July,15- Pcoled data
June,15 June,16 June,15  June,18
July 8.00 8.67 7.34 2.67 4.00 3.335
August 11.33 12.00 11.67 6.67 9.87 8.27
September  25.33 27.33 26.33 13.33 12.67 13
October 28.67 30.00 29.34 38.00 40.67 39.33
November  38.67 39.33 39.00 41.33 43.33 42.33
December  44.00 44.67 44.34 44.67 45.00 44.83
Janauary 55.33 56.00 55.67 44.89 45.56 45.22
February 65.33 69.33 67.33 28.66 30.23 29.44
March 46.67 48.67 47.67 11.57 11.33 11.45
April 30.00 29.33 29.67 7.00 9.67 8.33
May 21.33 25.33 23.33 1.67 2.34 2.00
June 5.33 7.33 6.33 0.01 0.66 0.33

level of significance and wind speed (-0.318) was
negatively and sunshine hours (0.207) was posi-
tively correlated but they were not statistically sig-
nificant (Table 2).

Leaf blight disease of Antamul

The results of 13" year data revealed that in

Antamul, percent disease incidence of leaf spot
disease caused by Sclerotium rolfsii was negatively
significantly correlated with maximum (-0.775) and
minimum (-0.839) temperature at 1% level of sig-
nificance where relative humidity morning (-0.635)
and rainfall (-0.649) at 5% level of significance. In
second year, maximum (-0.722) and minimum (-
0.805) temperature were negatively correlated with
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Table 2: Correlation co-efficients of percent disease incidence of Leaf blight of Pipul, C.O: Fusarium sp. and Leaf blight of Antamul,

C.0O: Sclerotium rolfsii

Diseases Year Maximum  Minimum RH Moming RH evening Rainfall  Sunshine Wind speed
temparature temperature % % (mm) hrs
(°c) (%)
Leaf blight 1st -0.536  -0.880**  -0.854""  -0.790**  -0.807 ** 0548 -0.492
disease of Pipul 2nd -0.644 5 -0.839 ™ -0.49 -0.764** -0.689 *  -0.068 -0.182
Pooled -0.594 - -0.847* -0.559™" -0.776** -0.750 % 0.207 -0.318
Leaf blight st -0.775 ! -0.839™ -0.635" -0.36 -0.649 ~ 0.212 -0.556
disease of 2nd -0.722 & -0.805 ** -0.105 -0.464 -0.606 " -0.25 -0.477
Antamul Pooled -0.743 -0.812* -0.351 -0.407* -0.628 " -0.041 -0502

PDI at 1% level of significance where only rainfall
(-0.606) at 5% level of significance. In pooled analy-
sis, maximum (-0.743) and minimum (-0.812) tem-
perature and rainfall (-0.628) were negatively cor-
related with PDI at 1% level of significance where
relative humidity evening (-0.407) and wind speed
{-0.502) were also negatively correlated at 5% level
of significance. On the other hand relative humid-
ity morning (-0.351) and sunshine hours (- 0.041)
showed negatively non significance with PDI (Table
2).

Predicted disease severity of Leaf blight dis-
ease of Pipul and Leaf blight disease of
Antamul

MRA (Multiple regression ananlysis) was conducted
for leaf blight diseases of above medicinal plants
to determine the combined effect of weathers fac-
tors on disease development. Step down MRA
analysis was done to find out the suitable predic-
tion equation for disease severity.

Leaf blight disease of Pipul

in Pipul, during first year ( July,14 - June,15)
(Table 3), the prediction equation for percent dis-
ease incidence of leaf spot disease caused by
Fusarium sp. indicated that minT, rainfall and sun-
shine hours were positively and maxT, wind speed,
RHmorning, and RHevening were negatively cor-
related with percent disease incidence. The coef-
ficient of determination (R2) between percent dis-
ease incidence and seven groups of independent
variables was found to be 0.899 suggesting that
89.9% change in percent disease incidence was
caused by these seven factors. During this period
of disease developoment ,weather variableﬁs varied
from 26.53 — 37.68 C maxT, 11.60 - 27.32 C minT,
80.60 — 96.00% RHmorning, 37.25 — 83.50%
RHevening, 0 — 2555.0 mm total rainfail, 3.65 —

9.03 hrs sunshine and 0 — 1.28 km/hr wind speed.
The Multiple regression equation derived from the
data revealed that the percent disease incidence
influenced by maxT (11.92 units), minT (6.55 units),
RHmorning (1.04 units), RHevening (1.84 units),
sunshine hours (6.93 units), wind speed (9.26
units). It indicated that with increase in minT, rain-
fall and sunshine hours there was significant in-
crease in percent disease incidence whereas with
decrease in maxT, wind speed, RHmorning, and
RHevening there was significant increase in per-
cent disease incidence. It was confirmed by high
R2? value (0.899).

The equation was
v=448.09 ~ 11.92 maxT + 6.55 minT - 1.04 RHmoming — 1.84
RHevening + 0.00 rainfall + 6.93 sunshine hrs — 9.26 wind speed

While deriving on step down regression equation
of percent disease incidence of Pipul it was clearly
observed that minT (2.74 units) had negative im-
pact on percent disease incidence , in contrast
sunshine hours (4.27 units) had significant posi-
tive impact on percent disease incidence (Table
3).
In Pipul, during second year ( July,15 — June,16),
the prediction equation for percent disease inci-
dence of leaf spot disease caused by Fusarium sp
indicated that minT and sunshine hours were posi-
tively and maxT, RHmorning, RHevening, wind
speed and rainfall were negatively correlated with
percent disease incidence. The coefficient of de-
termination (R?) between percent disease inci-
dence and seven groups of independent variables
was found to be 0.941 suggesting that 94.1%
change in percent disease incidence was caused
by these seven factors. During this period of dis-
ease developmoent ;weather variables vaﬂried from
25.60 — 39.25 C maxT, 11.65 — 32.45 C minT,
88.88 — 98.25% RHmorning, 46.63 — 86.00%
RHevening, 0 — 2844.80 mm total rainfali, 2.50 —
8.35 hrs sunshine and 0.03 - 1.70 km/hr wind
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speed. The Multiple regression equation derived
from the data revealed that the percent disease
incidence influenced by maxT (7.42 units), minT
(3.44 units), RHmorning (1.98 units), RHevening
(1.71 units), rainfall (0.004 units), sunshine hours
(4.27 units), wind speed (5.96 units). It indicated
that with increase in minT and sunshine hours there
was significant increase in percent disease inci-
dence whereas with decrease in maxT,
RHmorning, RHevening, wind speed and rainfall
there was significant increase in percent disease
incidence. It was confirmed by high R2 value
(0.941).

The equation was

v = 459 68 — 7.42 maxT + 3.44 minT— 1.98 RHmorning — 1.71
RHevening — 0.00 rainfall + 4.27 sunshine hrs — 5.96 wind speed

While deriving on step down regression equation
of percent disease incidence of pipul it was cleariy
observed that minT (2.72 units) had negative im-
pact on disease incidence (Table 3).

From these two years data, pooled data was cal-
culated and from that pooled data the prediction
equation for percent disease incidence of leaf spot
disease caused by Fusarium sp indicated that
minT and sunshine hours were positively and
RHevening, RHmorning, maxT, wind speed and
rainfall were negatively correlated with percent dis-
ease incidence. The coefficient of determination
(R2) between disease incidence and seven groups
of independent variables was found to be 0.893
suggesting that 89.3% change in disease incidence
was caused by these seven factors Weather vari-
ables varred from 26.13 — 37.52'C maxT, 11.63 -
29.70°C minT, 86.00 — 97.13% RHmorning, 42.88
— B84.75% RHevening, 0 — 2252.25 mm total rain-
fall, 3.08 — 8.15 hrs sunshine and 0.01 — 1.25 km/
hr wind speed. The Multiple regression equation
derived from the data revealed that the percent
disease incidence influenced by maxT (6.10 units),
minT (2.18 units), RHmorning (0.51 units),
RHevening (1.30 units), rainfall (0.003 units), sun-
shine hours (4.33 units), wind speed (3.34 units).
It indicated that with increase in minT and sun-
shine hours there was significant increase in per-
cent disease incidence whereas with decrease in
RHevening, RHmorning, maxT, wind speed and
rainfall there was increase in percent disease inci-
dence. It was confirmed by high R? value (0.893).

The equation was
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v = 283.01 — 6.10 maxT + 2.18 minT — 0.51 RHmoming — 1.30
RHevening — 0.00 rainfall + 4.33 sunshine hrs — 3.34 wind speed

While deriving on step down regression equation
of percent disease incidence of Pipul it was clearly
observed that minT (2.68 units) had negative im-
pact on disease incidence (Fig. 1), in contrast
RHevening (0.58 units) and maxT (2.89) had sig-
nificant negative impact on percent disease inci-
dence (Table 3).

Leaf blight disease of Antamul

In Antamul, during first year ( July,14 — June,15)
(Table 3), the prediction equation for percent dis-
ease incidence of leaf spot disease caused by
Sclerotium rolfsii indicated that, maxT, RHevening,
sunshine hours and wind speed were positively and
minT, rainfall and RHmorning were negatively cor-
related with percent disease incidence. The coef-
ficient of determination (R2) between percent dis-
ease incidence and seven groups of independent
variables was found to be 0.930 suggesting that
93.0% change in percent disease incidence was
caused by these seven factors. During this period
of disease development weather varlables varied
from 26.53 — 37.68°C maxT, 11.60-27.32 °C minT,
80.60 — 96.00% RHmorning, 37.25 — 83.50%
RHevening, 0 — 2555.0 mm total rainfall, 3.65 —
9.03 hrs sunshine and 0 — 1.28 km/hr wind speed.
The Multiple regression equation derived from the
data revealed that the percent disease incidence
influenced by maxT (6.55 units), minT (7.42 units),
RHmorning (0.73 units), RHevening (2.45 units),
sunshine hours (2.57 units), wind speed {1.17
units). It indicated that with increase in maxT,
RHevening, sunshine hours and wind speed there
was significant increase in percent disease inci-
dence whereas with decrease in minT, rainfall and
RHmorning there was significant increase in per-
cent disease incidence. It was confirmed by high
Rz value (0.930).

The equation was

v= —135.97 + 6.55 maxT — 7.42 minT — 0.73 RHmorning + 2.45
RHevening — 0.00 rainfali + 2.57 sunshine hrs + 1.17 wind Speed

While deriving on step down regression equation
of percent disease incidence of Antamul it was
clearly observed that minT (2.46 units) had nega-
tive impact on percent disease incidence (Table
3).

In Antamul, during second year (July,15 - June,16),
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the prediction equation for percent disease inci-
dence of leaf spot disease caused by Sclerotium
rolfsii indicated that, minT, RHmorning, sunshine
hours and wind speed were positively and maxT,
RHevening and rainfall were negatively correlated
with percent disease incidence. The coefficient of
determination (R?) between percent disease inci-
dence and seven groups of independent variables
was found to be 0.847 suggesting that 84.7%
change in percent disease incidence was caused
by these seven factors. During this period of dis-
ease development, weather variables varied from
25.60 — 39.25°C maxT, 11.65 — 32.45°C minT,
88.88 — 98.25% RHmorning, 46.63 — 86.00%
RHevening, 0 — 2844.80 mm total rainfall, 2.50 —
8.35 hrs sunshine and 0.03 — 1.70 km/hr wind
speed. The Multiple regression equation derived
from the data revealed that the percent disease
incidence influenced by maxT (5.56 units), minT
(0.60 units), RHmorning (20.88 units), RHevening
(2.40 units), rainfall (0.01 units), sunshine hours
(6.66 units), wind speed (45.75 units). It indicated
that with increase in minT, RHmorning, sunshine
hours and wind speed there was significant in-
crease in percent disease incidence whereas with
decrease in maxT, RHevening and rainfall there
was significant increase in percent disease inci-

=k y=-2.680x + 90.83 )
0® RrR*-0.717
OLI -
o
e @
c%lu = ® &
20
Cl T T ‘ T 1
J 10 20 30 40
\ Minimumtemperature(°C) )

Fig. 1: Minimum temperature vs PDI of Pipul
dence. It was confirmed by high R2 value (0.847).
The equation was

v =-16863.08 - 5.56 maxT + 0.60 minT + 20.88 RHmorming — 2.40
RHevening - 0.01 rainfall + 6.66 sunshine hrs + 45.75

wind speedWhile deriving on step down regres-
sion equation of percent disease incidence of
Antamul it was clearly observed that minT (2.46

Solanki Sarkar and Basudeb Dasgupta

339

units) had negative impact on disease incidence
(Table 3).

From these two years, pooled data was calculated
and from that pooled data, the prediction equation
for percent disease incidence of leaf spot disease
caused by Sclerotium rolfsii indicated that,
RHevening, RHmorning and sunshine hours were
positively and minT, maxT, wind speed and rain-
fall were negatively correlated with percent disease

(" 50 )

40

o y=-2.417x + 73.40
_ R?=0.659
020 -

10 4

®
0 N\ .
10 20 40
\_ Minimum temperature (°C) )

Fig. 2: Minimum temperature vs PDI of Antamul

incidence. The coefficient of determination (R2)
between percent disease incidence and seven
groups of independent variables was found to be
0.776 suggesting that 77.6% change in percent
disease incidence was caused by these seven fac-
tors. Weather variables varied from 26.13 - 37.52°C
maxT, 11.63 - 29.70°C minT, 86.00 — 97.13%
RHmorning, 42.88 — 84.75% RHevening, 0 —
2252.25 mm total rainfall, 3.08 - 8.15 hrs sunshine
and 0.01 — 1.25 km/hr wind speed. The Multiple
regression equation derived from the data re-
vealed that the percent disease incidence influ-
enced by maxT (2.14 units), minT (0.76 units),
RHmorning (0.15 units), RHevening (0.34 units),
sunshine hours (1.96 units), wind speed (5.76
units). It indicated that with increase in RHevening,
RHmorning and sunshine hours there was signifi-
cant increase in percent disease incidence
whereas with decrease in minT, maxT, wind speed
and rainfall there was significant increase in per-
cent disease incidence. It was confirmed by high
R? value (0.776).

The equation was

v = 68.48 — 2.14 maxT — 0.76 minT + 0.15 RHmorning + 0.34
RHevening — 0.00 rainfall + 1.96 sunshine hrs — 5.76 wind speed

While deriving on step down regression equation



340

of percent disease incidence of Antamul it was
clearly observed that minT (2.41 units) had nega-
tive impact on percent disease incidence (Fig. 2)
{Table 3).

REFERENCES

Janardhanan,K K. 2002. Diseases of major medicinal plants. Daya
Pubiishing House. New Delhi 110035, pp.1889.

Momin, Ch.E. 2009. Studies on important diseases of medicinal
plants. M.Sc. (Ag.) Dissertation, BCKV, Mohanpur, pp.31-35.

Paui, P.C. 2013. Studies on management of important diseases of

On Leaf blight disease of Pipui and Antamul

[ J. Mycopathol. Res. :

some medicinal plants. Ph.D {Ag.) Dissertation, BCKV,
Mohanpur.

Sarkar, S., Dasgupta, B. and Mandi, R.2016. Studies on important
diseases of Antamul ( Tylophora indica) and Tak Bhindi (Hibis-
cus subdariffa) with special emphasis on management of the
diseases. International Journal of Pure Applied Bioscience.: 4:
125-132.

Sarkar Solanki and Dasgupta Basudeb 2017. Epidemiological stud-
ies of Target Leaf spot disease of White Sarpagandha (Rauvoifia
serpenting) caused by Corynespora cassicola and Rust dis-
ease of Bach (Acorus calamus) caused by Uromyces acori,
int.J.Curr.Microbiol. App.Sci. 6: 3529-3538.



