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Abstract

The disease epidemiology of Pea Powdery mildew caused by Erysiphe pisi DC was studied during 2013-14 winter/spring
season. The results revealed that, the first appearance of powdery mildew was observed 1% week earlier in variety Pant
Vegetable Pea and Azad-P-3 during winter 2013-14. Erysiphe pisi DC can grow at wide range of temperatures during the
cropping period having maximum temperature ranges from 27.6°C to 30.6°C and minimum temperature from 9.7°C to 16.7°C.
The pathogen required high relative humidity during morning ranged from 83% to 93% and relative humidity during evening
ranged from 23% (5" SMW 2014) to 47% (2" SMW 2014). Increase in PDI was maximum in temperature ranges from 28.5-
30.0°C (maximum) and 13.1-14.2°C (minimum) temperature, wind velocity 1.6 Kmph and 68% average relative humidity. A
positive correlation occurred between powdery mildew severity and temperatures, wind velocity in the varieties. However,
the correlation with relative humidity was negative and significant except in varieties.
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Introduction

Pea is an important, cool-season, nutritious leguminous
vegetable that is widely cultivated throughout the world.
It belongs to the family (Fabaceae) Leguminosae. “Pisum
sativum L.” sub species “Hortense” originated from
common field pea. Due to its very old history of
domestication, versatile use as vegetables, pulses and feed,
it is important food legumes in the world (Choudhury et
al.,20006). In India, vegetable pea is grown in about 0.37
million ha with annual production of 3.571 million tonnes.
In Chhattisgarh, the total area under vegetable pea is
0.01 million ha and production is 0.09 million tonnes
(Horticulture Data Base, 2013). The production has been
constrained by several yield limiting factors such as
powdery mildew, poor soil fertility and unimproved cultural
practices (Saxesena et al., 2014). Pea in most important
diseases is Powdery mildew, caused by Erysiphe pisi
DC is a destructive pathogen causing infection on all the
above ground parts of pea plants (Singh, 2000) and occurs
in epidemic proportions during the winter/spring season.
Yield reduction due to these diseases is very high within
short period of time Infection of peas by powdery mildew
(Erysiphe pisi) reduces transpiration and initially
increases the water potential and relative water content
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of tissues. This disease usually appear late in the season,
reaching maximum intensity during the pod formation
stage. In the Chhattisgarh region of the central part of
India, resulting in varying degrees of yield loss. The
pathogen causes up to 50% losses and reduces pod quality
(Nisar et al., 2006; and Dixon, 1987). Powdery mildew
remains a serious problem in all the rice-based cropping
systems of Chhattisgarh, Andhra Pradesh, Madhya
Pradesh and Orissa. Powdery mildew generally appears
from the early flowering to the pod maturity stage and its
development depends upon the cultivars used, growing
period and environmental conditions. The pathogen
flourishes with dewy nights and warm days with the
optimum temperature for conidial germination being 20°C.
Information on powdery mildew of pea during the
monsoon season (warm, wet season) is available but
precise data on powdery mildew occurring during winter
season (cool, dry) are lacking. Considering the nature of
damage and survival ability of the fungus, the use of
biocontrol agents and resistance pea accessions were
considered is good option. There is a pressure from
environmentalist that reducing the use of fungicides due
to its negative effect in plant ecosystem (Ali et al.,2014).
Our objective is to find out the durable source of resistance
and understand the rates of powdery mildew development
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with respect to crops, varieties, weather conditions and
their effect on yield with and without protection during
the winter/spring season.

Materials and Methods

The field experiment was conducted at the
Horticulture Research Farm, IGKYV, Raipur (C.G.), India
during the winter seasons of 2013-2014. Pant Vegetable
Pea and Azad-P-3 variety (highly susceptible to powdery
mildew) was shown on 07 November, 2013-14 in a
randomized block design with two replication and plot
size was of 5 % 1.5 meter. The observation on appearance
of powdery mildew was carefully recorded. Thereafter,
progress of the disease was recorded at seven days
interval and continued until disease severity reaches
maximum up to physiological maturity of the crop.
Observations of powdery mildew were recorded in the
term of percent disease severity. The effects of climatic
factors viz. temperature, humidity and wind velocity on
disease severity were also studied. Thereafter, progress
of the disease was recorded at 7-day intervals and
continued until crop maturity. Observations on powdery
mildew severity were recorded using a 0-5 scale (Munjal
et al., 1963). On this scale:

Score Percent disease infection
0 0
1 1-10
2 10.1-25
3 25.1-50
4 50.1-75
5 75.1-above

The meteorological data were collected from
meteorology department, Indira Gandhi Krishi
Vishwavidyalaya, Raipur (C.G.), India. Correlation co-
efficient between disease severity and meteorological
parameters were determined by Karl Pearson's formula
and tested individually for their significance at 5%
probability level by using following formula:

Where,
f = test of significance
r = correlation coefficient

n = number of observations

The rate of disease development unit/day was
estimated according to the method given by Vanderplank
(1963). The apparent infection rate (r) for total period was

=

o5

L —t, xl(l_x2)

Where,

r =rate of disease development

t, = date of first observation

t,= date of second observation

x, = disease severity on first observation

x, = disease severity on second observation

To study the effect of weather varying levels on
disease development. The average of four replications
of 10 plants each from Pant Vegetable Pea and Azad-P-
3 with and without protection was taken during winter,
2014. Disease scores were based on 10 randomly selected
plants per plot in each.

Replication and the same plants were considered for
estimation of disease development on different variety.
The average of disease development on different variety
per plant basis and calculated as average per plot.

Results and Discussion
Progressive disease development

In the present investigation, disease development in
relation to weather parameters was studied during 2013-
14. Observations were recorded from 45™ standard
metrological week (SMW) at weekly intervals till crop
harvest.

The first appearance of pea powdery mildew was
observed at 33 days after sowing (DAS) subsequently, it
developed in linear way. PDI was lowest during 49™
SMW (1.2%) and increased throughout the cropping
period (table 1 and figs. 1 and 2) and was at peak during
last stage i.e., 5" SMW (94.00%). During the cropping
period, maximum temperature ranged from 27.5°C (46"
SMW 2013) to 30.0°C (45™ 47" and 48™ SMW 2013),
minimum temperature from 9.8°C (50 SMW 2013) to
16.7°C (45" and 47" SMW 2013), relative humidity during
morning ranged from 83% (48" SMW 2013) to 93% (52™
SMW 2013) and relative humidity during evening ranged
from 27% (50" SMW 2013) to 47% (2™ SMW 2014).
However, wind velocity was very erratic. It ranged from
0.6 Kmph (45" SMW 2013) to 2.5 Kmph (3 SMW
2014).

From the table, it may be concluded that increase in
disease index was comparatively higher during December
to January when maximum (27.8°C-28.1°C) and minimum
(11.7-14.1°C) temperature and average relative humidity
(66%) were most congenial for disease development.
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Fig.(a) : Development of PDI of pea powdery mildew and
weather parameters associated during Rabi2013-14.
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Fig. (b) : Increase in severity index of pea powdery mildew
disease during Rabi2013-14.
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Fig. (c) : Development of PDI of pea powdery mildew and
weather parameters associated during Rabi2013-14.

Kumar and Gupta (2006) studied the influence of
environmental factors on the development of pea powdery
mildew (Erysiphe pisi) under field conditions. Conidial
germination and germ tube length recorded a maximum
at 25°C. High relative humidity (100%) favoured conidial
germination and germ tube length. Under field conditions,
temperature played an important role in the disease
development. Highly significant and positive correlations
were observed between temperature and disease severity
during two crop seasons.

Azad-P-3

Azad-P-3 variety powdery mildew was observed at
35 days after sowing (DAS) subsequently, it developed
in linear way. PDI was lowest during 49" SMW (3.7%)
and increased throughout the cropping period (table 3
and figs. 3 and 4) and was at peak during last stage i.e.,
5" SMW (90.0%). During the cropping period, maximum
temperature ranged from 27.5°C (46™ SMW 2013) to

Fig. (d) : Increase in severity index of pea powdery mildew
disease during Rabi2013-14.

30.0°C (45™ 47™ and 48" SMW 2013), minimum
temperature from 9.8°C (50" SMW 2013) to 16.7°C (45™
and 47" SMW 2013), relative humidity during morning
ranged from 83% (48" SMW 2013) to 93% (52" SMW
2013) and relative humidity during evening ranged from
27% (50" SMW 2013) to 47% (2" SMW 2014).
However, Wind Velocity was very erratic. It ranged from
0.6 Km/h (45" SMW 2013) to 2.5 Kmph (3 SMW 2014).

From the table, it may be concluded that increase in
disease index was comparatively higher during December
to January when maximum (27.8°C-28.1°C) and minimum
(11.7°C-14.1°C) temperature and average relative
humidity (66%) were most congenial for disease
development. These findings are in agreement with the
earlier reports. Kachhot et al. (2011) observed higher
disease index between the periods of January 31-February
27, 2010 with the highest disease (80.5%) during Feb.
14-20. Relative humidity influenced 72.73% powdery
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Table 1 : Effect of weather parameters on percent disease index of powdery mildew.

Pant Vegetable Pea
Wk | SMW Period | Ageofthe | Temperature (‘'C)| R.H.(%) Wind PDI (%) PDI Increase
No. crop@ay) Ty [ Min | M | E | velocity Pant Pant
(Kmph) | yegetablepea | vegetable pea
1 45 | Nov05-11 1-7 300 16.7 91 37 06 0 0
2 46 12-18 8-14 275 132 91 36 1.0 0 0
3 47 1925 15-21 300 16.7 87 40 15 0 0
4 48 26-02 22-28 30.0 15.6 83 35 1.6 0 0
5 49 | Des03-09 29-35 28.1 11.8 91 31 13 12 12
6 50 10-16 3642 27.7 9.8 0 27 13 54 42
7 51 1723 4349 28.1 11.7 0 A 16 19.75 14.35
8 2 24-31 50-56 283 12.7 93 40 09 32.12 12.37
9 1 Jan01-07 57-63 286 13.6 0 40 0.7 3437 225
10 2 08-14 64-70 278 14.1 90 47 1.6 52.62 18.25
11 3 15-21 71-77 29.0 16.1 89 46 25 70.62 18
12 4 2228 78-84 282 13.7 87 38 23 8225 11.63
13 5 29-04 8591 28.8 10.1 86 28 20 A 11.75

SMW- Standard meteorological week, PDI —Percent disease index, Temperature Max Maximum temperature, Temperature Min -
Minimum temperature, R.H. M — Relative humidity morning and R.H. E - Relative humidity evening.

Table 2 : Correlation between PDI of pea powdery mildew in
relation to weather parameters.

Pant Vegetable Pea

S. | Weather parameters Correlation
no. coefficient (r)
1. | Maximum temperature (°C) -0.17

2. | Minimum temperature (°C) -0.19

3. | Relative humidity during morning (%) 021

4. | Relative humidity during evening (%) 022

5. | Wind Velocity (Kmph) 0.67

* Significant at 5% (r value- 0.53) and ** Significant both at
5% and 1% (r value- 0.66)

mildew development on pea and remaining 27.27% were
unexplained climatic variations.

During the cropping period maximum temperature
ranges from 27.5°C to 30.0°C, minimum temperature
from 9.8°C to 16.7°C, relative humidity during morning
ranged from 83% to 93% relative humidity during evening
ranged from 27% (50" SMW 2013) to 47% (2™ SMW
2014). And increase in PDI was maximum in temperature
ranges from 27.8-28.1°C (maximum) and 11.7-14.1°C
(minimum) temperature, wind velocity (Kmph) 1.6 and
average 66% relative humidity.

Correlation study

To develop a relationship of PDI with weather
variables, the relationship indicated significant negative

and positive correlation of disease with factors namely;
maximum temperature (-0.17), minimum temperature
(-0.19), RH morning (-0.21), RH evening (0.22) and Wind
velocity (0.67). Correlated PDI with weather parameters
and reported significant negative and positive correlation
among weather. The correlation coefficient (r) between
powdery mildew Severity and weather parameters
indicated that disease Severity in this varieties was
negatively correlated with Maximum and minimum
temperature. Mildew severity in relation to relative
humidity during Morning negatively and evening was
positively correlated and the correlation of Powdery
mildews severity with the speed of wind is significant
positively correlated.

During the cropping period, maximum temperature
ranges from 27.5°C to 30.0°C, minimum temperature
from 9.8°C to 16.7°C, relative humidity during morning
ranged from 83% to 93% relative humidity during evening
ranged from 27% (50" SMW 2013) to 47% (2™ SMW
2014). And increase in PDI was maximum in temperature
ranges from 27.8-28.1°C (maximum) and 11.7-14.1°C
(minimum) temperature, wind velocity (Kmph) 1.6 and
average 66% relative humidity.

Correlation study

To develop a relationship of PDI with weather
variables, the relationship indicated significant negative
and positive correlation of disease with factors namely;
maximum temperature (-0.19), minimum temperature
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Table 3 : Effect of weather parameters on per cent disease index of Powdery mildew.

Azad-P-3
Wk | SMW Period | Ageofthe | Temperature (‘'C)| R.H.(%) Wind PDI (%) PDI Increase
No. crop@ay) FNex | Min | M | E | veloeity T aqp3 Azad-P-3
(Kmph)
1 45 | Nov05-11 1-7 300 16.7 91 37 0.6 0 0
2 46 12-18 8-14 275 132 91 36 1.0 0 0
3 47 19-25 1521 300 16.7 87 40 15 0 0
4 48 26-02 22-28 300 156 8 35 1.6 0 0
5 49 Des 03-09 2935 28.1 118 91 31 13 37 37
6 50 10-16 3642 27.7 9.8 0 27 13 13 93
7 51 17-23 4349 28.1 11.7 0 34 1.6 16 3
8 52 2431 50-56 283 127 3 40 09 20.25 425
9 1 Jan01-07 57-63 28.6 13.6 0 40 0.7 26.62 6.37
10 2 08-14 64-70 278 14.1 0 47 1.6 50.62 24
11 3 1521 71-77 29.0 16.1 89 46 25 66.62 16
12 4 22-28 78-84 282 137 87 38 23 835 16.88
13 5 29-04 8591 28.8 10.1 86 2 20 0 6.5
Table 4 : Correlation between PDI of pea powdery mildew in References

relation to weather parameters.

Azad-P-3

S. | Weather parameters Correlation
no. coefficient (r)

1. | Maximum temperature (°C) -0.19

2. | Minimum temperature (°C) 021

3. | Relative humidity during morning (%) 026

4. | Relative humidity during evening (%) 0.16

5. | Wind Velocity (Kmph) 0.72

*Significant at 5% (r value- 0.53) and **Significant both at 5%
and 1% (r value- 0.66)

(-0.21), RH morning (-0.26), RH evening (0.16) and Wind
Velocity (0.72). Correlated PDI with weather parameters
and reported significant negative and positive correlation
among weather. The correlation coefficient (r) between
powdery mildew Severity and weather parameters
indicated that disease Severity in this varieties was
negatively correlated with Maximum and minimum
temperature. Mildew severity in relation to relative
humidity during Morning negatively and evening was
positively correlated and the correlation of Powdery
mildews severity with the speed of wind is positively
significant correlated. Thakur and Agarwal (1995) was
reported positive correlation between same parameter.
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