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ABSTRACT
Investigations were carried out to study the impact of various meteorological factors on incidence of pod

fly, Melanagromyza obtusa (malloch) in early and late sown pigeonpea cultivars viz., LRG 41 and TRG 38. In both
the cultivars the occurrence of maggot and pupae was first observed in the 48th standard week i.e. first week of
December in both the sowing dates and pest remains active throughout the cropping season. Maximum incidence
in terms of maggot population was recorded in 4th standard week i.e., fourth week of January, in both the cultivars
with two sowing dates, whereas, peak pupal activity was recorded in 5th standard week i.e., first week of February.
In both cultivars late sown crop suffered more when compared to early sown crop in terms of both maggot and
pupal activity, whereas, in between the two cultivars TRG 38 suffered more than the LRG 41. Correlation studies of
weather parameters with pod fly showed that morning relative humidity exhibited significant positive effect with
maggot and pupal occurrence in both the cultivars, whereas, minimum temperature exhibited significant negative
effect with only maggot population in early and late sown LRG 41. Multiple regression analysis using the step wise
regression models can be considered as best fit for predicting population of pod fly, M. obtusa.
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Pigeonpea, Cajanus cajan (L.) is one of
the most important pulse crops grown widely in
India during kharif season and is known to harbour
many pod borers during reproductive phase. The
losses caused by the pod borer complex ranged
between 5 to 95% (Odak, 1972). Among the pod
borer complex, pod fly, Melanagromyza obtusa
(Malloch) (Diptera: Agromyzidae) is the most
abnoxious pest causing the grain damage ranging
from 20 to 80% (Subharani and Singh, 2009a). The
pod fly attack remains unnoticed by the farmer
owing to concealed mode of life with in the pods
and thus, it becomes difficult to manage the pest in
time. For effective pest management, study on the
influence of the various factors responsible for
population fluctuation on a particular crop might
assist in prediction of its occurrence in a given area.
The most important components deciding the
population build up of insect-pests infecting the crop
beside the susceptible host are the climatic factors.
Generally it is very difficult to establish the direct
relationship between a single climatic factor and
insect population as their effects are confounded
and synergetic. Hence, the present studies were

aimed towards host susceptibility and seasonal
incidence of pod fly, M. obtusa in relation to the
abiotic factors.

MATERIAL AND METHODS
The studies on the seasonal incidence of

pod fly, M. obtusa on pigeonpea was carried out
during Kharif, 2012-13 at wetland farm, S.V.
Agricultural College, Tirupati. Two pigeonpea
cultivars, LRG-41 and TRG-38 each with two
different dates of sowing, one at July second
fortnight and another at August first fortnight were
grown with a spacing of 120cm in between the
rows and 20cm in between the plants. The crop
was raised without any insecticidal treatment and
twenty pods were plucked randomly in both the
cultivars in each sowing date and examined for the
presence of maggot and pupae in each
meteorological week from pod formation to pod
maturity stage.

The data on maggot population and pupal
count were subjected to statistical analysis to work
out the correlation with abiotic factors (maximum
and minimum temperature, morning and evening
relative humidity, rainfall, wind velocity, sunshine



hours and rainy days) of the respective standard
week. The correlation coefficients were calculated
and regression equations were derived using SAS
software. Weekly weather data was obtained from
meteorological observatory, RARS, Tirupati.

RESULTS AND DISCUSSION
Seasonal incidence of pod fly, M. obtusa in
pigeonpea cv. LRG 41

The data regarding maggot population and
occurrence of pupae during the period of study were
presented in the Table 1 and Fig 1. The information
revealed that first incidence of maggots (0.33 per
20 pods) and pupae (0.33 per 20 pods) were
observed at 48th standard week i.e., in first week
of December in July sown crop and remained till
harvest of the crop and similar trend was recorded
in August sown crop with initial population of 0.67
maggots and 0.33 pupae (per 20 pods) in 48th

standard week. The peak incidence was recorded
in terms of maggot population in 4th standard week
in both July and August sown crop with 7.00 and
8.33 maggots per 20 pods, respectively, whereas
peak occurrence of pupae per 20 pods were
recorded in 5th standard week with 10.33 pupae in
July sown crop and 11.00 pupae in August sown
crop, respectively. The present results are in slight
agreement with the findings of Subharani and Singh
(2009b) who reported peak incidence of pod fly
during the third week of January with 15.6 per cent
in the first and 13.7 per cent in the second year.

The correlation of pod fly, Melanagromyza
obtusa maggots and pupae with abiotic factors
(Table 2) showed that in both July and August sown
crops, morning relative humidity showed significant
positive relationship with both maggot population and
pupae whereas, minimum temperature exhibited
significant negative correlation with only maggot
population. The other parameters like maximum
temperature, sunshine hours and wind velocity
showed non significant positive correlation and
evening relative humidity, rainfall and rainy days
showed non significant negative correlation with both
maggot population and pupae. The present results
are in conformity with the findings of Singh and
Singh (1978), Naresh and Singh (1984) and Sahoo
(1998) who reported negative effect with
temperature and positive effect with morning
relative humidity. On contrary, Ram Keval and

Srivastava (2011) observed that the larval
population had significant positive correlation with
temperature and significant negative correlation
with relative humidity and sunshine hours during
2009-10, this might be due to variations in the agro-
climatic conditions.

The association between maggot population
in July sown crop and weather parameters could
be explained by forward selection model (y= -
46.035 -0.486 min temp + 0.523 mor RH + 0.252
eve RH -0.035 RF) to an extent of 82.8 per cent.
In case of occurrence of pupae forward selection
model fitted was, y= -70.702 -0.435 min temp +
0.794 mor RH + 0.289 eve RH -0.049 RF (R2 value
of 0.820).

The variability in maggot population in
August sown crop due to abiotic factors was best
explained by the forward selection model (y= -
54.351 -0.711 min temp + 0.616 mor RH + 0.354
eve RH -0.047 RF) to an extent of 84.6 per cent.
Similarly, fluctuations in the occurrence of pupae
due to abiotic factors was explained to an extent
of 87.8 per cent by forward selection model (y= -
83.271 +0.825 mor RH +0.226 eve RH -0.051 RF
+1.372 WV).

Seasonal incidence of pod fly, M. obtusa in
pigeonpea cv. TRG 38

It was evident that first incidence of
maggots was observed in 48th standard week with
incidence of 0.67 maggots per 20 pods in both
July and August sown crops and pupal occurrence
was also initiated in 48th standard week i.e., in
first week of December with an incidence of 0.33
pupae per 20 pods in July sown crop and 0.67
pupae in August sown crop and remained till
harvest of the crop. The peak incidence was
recorded in terms of maggot population in 4th

standard week in both July and August sown crop
with 8.00 and 8.67 maggots per  20 pods,
respectively, whereas peak occurrence of pupae
(No. per 20 pods) recorded in 5th standard week
with 10.67 pupae in July sown crop and 11.67
pupae in August sown crop. Lal et al. (1981) and
Akhauri et al. (1994) also observed the similar
peak activity of pod fly during February. The data
regarding occurrence of maggot and occurrence
of pupae during the period of study were presented
in the table 1 and fig 2.
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The correlation studies
(Table 3) revealed that only morning
relative humidity exhibited significant
positive correlation with maggot
population (r= 0.804) and pupae (r=
0.820) in July sown TRG 38 and
similar trend was observed with
maggot (r= 0.768) as well as pupal
(r= 0.804) occurrence in August
sown TRG 38 also. Remaining
weather parameters showed non
significant relationship with incidence
of pod fly in both sowing dates.

The association between
maggot population in July sown crop
and weather parameters could be
better explained by forward selection
model (y= -17.126 -0.928 max temp
-0.035 min temp + 0.578 mor RH -
0.022 RF) to an extent of 85.0 per
cent. In case of occurrence of pupae
forward selection model fitted was,
y= -49.291 -0.508 max temp +0.766
mor RH -0.028 RF +0.848 WV (R2

value of 0.852).
The variability in maggot

population in August sown crop due
to abiotic factors could be better
explained by the forward selection
model (y= -30.306 -1.101 max temp
-0.287 min temp + 0.702 mor RH +
0.253 eve RH -0.049 RF) to an
extent of 88.1 per cent. Similarly,
fluctuations in the occurrence of
pupae due to abiotic factors was
explained to an extent of 84.1 per
cent by forward selection model (y=
-47.871 -1.212 max temp + 0.933 mor
RH + 0.198 Eve RH -0.056 RF).

In both pigeonpea cultivars
even in two different sowing dates
incidence was first appeared in terms
of maggot population and pupae
during first week of December. The
present results are in conformity with
the findings of Ashwani Kumar et al.
(2011) observed that infestation of
seeds started in December and
continued till March when the crop
matured. Akhauri et al. (1997) also
reported pod fly activity started from
January and continued till March
when the crop matured.

134                           Sivakumar et al., AAJ 62



T
ab

le
 2

. 
C

or
re

la
ti

on
 o

f 
m

ag
go

t 
po

pu
la

ti
on

 a
nd

 p
up

ae
 o

f 
po

d 
fl

y,
 M

. 
ob

tu
sa

 w
it

h 
w

ea
th

er
 p

ar
am

et
er

s 
in

 p
ig

eo
np

ea
 c

v.
 L

R
G

 4
1

 s
ow

n 
at

 t
w

o 
di

ff
er

en
t 

da
te

s.

M
ax

im
um

 t
em

pe
ra

tu
re

 0
.0

6
8

0.
81

9
 0

.1
4

7
0.

61
6

 0
.0

07
0.

98
2

 0
.0

7
7

0.
79

4
M

in
im

um
 t

em
pe

ra
tu

re
-0

.5
44

*
0.

04
4

-0
.4

86
0.

07
8

-0
.5

80
*

0.
03

0
-0

.4
64

0.
09

5
M

or
ni

ng
 r

el
at

iv
e 

hu
m

id
it

y
 0

.8
14

**
0.

00
 0

.8
29

**
0.

00
1

 0
.7

99
**

0.
00

1
 0

.8
0

4
**

0.
00

1
(m

or
 R

H
)

E
ve

ni
ng

 r
el

at
iv

e 
hu

m
id

it
y

-0
.5

22
0.

05
6

-0
.5

26
0.

05
3

-0
.5

29
0.

05
2

-0
.4

88
0.

07
7

(e
ve

 R
H

)
R

ai
n 

fa
ll

 (
R

F
)

-0
.3

99
0.

15
7

-0
.4

03
0.

15
3

-0
.4

15
0.

14
0

-0
.3

83
0.

17
6

N
o.

 o
f 

ra
in

y 
da

ys
 (

R
D

)
-0

.5
00

0.
06

9
-0

.5
06

0.
06

5
-0

.5
21

0.
05

6
-0

.4
87

0.
07

8
S

un
 s

hi
ne

 h
ou

rs
 (

S
S

H
)

 0
.4

8
3

0.
08

0
 0

.5
0

1
0.

06
8

 0
.4

47
0.

10
9

 0
.4

4
2

0.
11

4
W

in
d 

ve
lo

ci
ty

 (
W

V
)

 0
.2

1
4

0.
46

2
 0

.2
6

4
0.

36
1

 0
.2

35
0.

41
9

 0
.3

1
0

0.
28

0

P
ar

ti
cu

la
rs

Ju
ly

 s
ow

n 
L

R
G

 4
1

A
u

gu
st

 s
ow

n 
L

R
G

 4
1

N
o.

 o
f 

m
ag

go
ts

N
o.

 o
f 

P
u

pa
e

N
o.

 o
f 

m
ag

go
ts

N
o.

 o
f 

P
u

p
ae

C
or

re
la

ti
on

co
ef

fi
ci

en
t 

(r
)

P
ro

b>
[r

]
C

or
re

la
ti

on
co

ef
fi

ci
en

t 
(r

)
P

ro
b>

[r
]

C
or

re
la

ti
on

co
ef

fi
ci

en
t 

(r
)

P
ro

b
>

[r
]

C
or

re
la

ti
on

co
ef

fi
ci

en
t 

(r
)

*S
ig

ni
fi

ca
nt

 a
t 

5%
 l

ev
el

; 
**

 S
ig

ni
fi

ca
nt

 a
t 

1%
 l

ev
el

M
ax

im
um

 t
em

pe
ra

tu
re

 0
.0

11
0.

97
 0

.1
22

0.
67

9
-0

.0
65

0.
82

5
 0

.0
4

9
0.

86
9

M
in

im
um

 t
em

pe
ra

tu
re

-0
.5

25
0.

05
4

-0
.4

88
0.

07
6

-0
.5

30
0.

05
1

-0
.4

79
0.

08
3

M
or

ni
ng

 r
el

at
iv

e 
hu

m
id

it
y

 0
.8

04
**

0.
00

1
 0

.8
20

**
0.

00
1

 0
.7

68
**

0.
00

1
 0

.8
0

4
**

0.
00

1
(m

or
 R

H
)

E
ve

ni
ng

 r
el

at
iv

e 
hu

m
id

it
y

-0
.4

76
0.

08
6

-0
.5

08
0.

06
4

-0
.4

61
0.

09
7

-0
.4

73
0.

08
8

(e
ve

 R
H

)
R

ai
n 

fa
ll

 (
R

F
)

-0
.3

63
0.

20
2

-0
.3

85
0.

17
4

-0
.3

71
0.

19
1

-0
.3

7
0.

19
2

N
o.

 o
f 

ra
in

y 
da

ys
 (

R
D

)
-0

.4
62

0.
09

6
-0

.4
87

0.
07

7
-0

.4
65

0.
09

4
-0

.4
8

0.
08

2
S

un
 s

hi
ne

 h
ou

rs
 (

S
S

H
)

 0
.4

37
0.

11
8

 0
.4

87
0.

07
8

 0
.3

82
0.

17
8

 0
.4

2
5

0.
13

0
W

in
d 

ve
lo

ci
ty

 (
W

V
)

 0
.2

52
0.

38
5

 0
.2

68
0.

35
3

 0
.2

78
0.

33
7

 0
.3

0
1

0.
29

6

P
ar

ti
cu

la
rs

Ju
ly

 s
ow

n 
T

R
G

 3
8

A
u

gu
st

 s
ow

n 
T

R
G

 3
8

N
o.

 o
f 

m
ag

go
ts

N
o.

 o
f 

P
u

pa
e

N
o.

 o
f 

m
ag

go
ts

N
o.

 o
f 

P
u

p
ae

C
or

re
la

ti
on

co
ef

fi
ci

en
t 

(r
)

P
ro

b
>

[r
]

C
or

re
la

ti
on

co
ef

fi
ci

en
t 

(r
)

P
ro

b>
[r

]
C

or
re

la
ti

on
co

ef
fi

ci
en

t 
(r

)
P

ro
b

>
[r

]
C

or
re

la
ti

on
co

ef
fi

ci
en

t 
(r

)

*S
ig

ni
fi

ca
nt

 a
t 

5%
 l

ev
el

; 
**

 S
ig

ni
fi

ca
nt

 a
t 

1%
 l

ev
el

T
ab

le
 3

. 
C

or
re

la
ti

on
 o

f 
m

ag
go

t 
po

pu
la

ti
on

 a
nd

 p
up

ae
 o

f 
po

d 
fl

y,
 M

. 
ob

tu
sa

 w
it

h 
w

ea
th

er
 p

ar
am

et
er

s 
in

 p
ig

eo
np

ea
 c

v.
 T

R
G

 3
8

 s
ow

n 
at

 t
w

o 
di

ff
er

en
t 

da
te

s.

P
ro

b
>

[r
]

P
ro

b
>

[r
]

2015      Effect of abiotic factors in early and late sown pigeonpea cultivars 135



Fig 1. Seasonal incidence of pod fly, M. obtusa in pigeonpea cv.LRG 41 in relation to abiotic factors
during 2012-13.

LRG 41 (J-L): Maggot count in July sown crop         LRG 41 (J-P): Pupal count in July sown crop
LRG 41 (A-L): Maggot count in August sown crop     LRG 41 (A-P): Pupal count in August sown crop

Fig 2. Seasonal incidence of pod fly, M. obtusa in pigeonpea cv.TRG 38 in relation to abiotic factors
during 2012-13.

TRG 38 (J-L): Maggot count in July sown crop         TRG 38 (J-P): Pupal count in July sown crop
TRG 38 (A-L): Maggot count in August sown crop  TRG 38 (A-P): Pupal count in August sown crop
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Whatever may be the sowing date in both
the cultivars peak incidence of maggot population
was recorded in 4th standard week i.e., fourth week
of January there after reduced slightly and peak
occurrence of pupae was recorded in 5th standard
week i.e., first week of February. It implies that,
appearance of pest coincide with grain formation
stage causing damage to grains irrespective of the
sowing date. According to Sahoo and Patnaik
(1993), medium and late maturing cultivars of
pigeonpea were severely damaged by pod fly during
first week of December to first week of March
with peak larval population in second and fourth
week of January, respectively.

In both the cultivars, August sown crop
suffered more than the July sown crop i.e., in terms
of both pupae and maggot population, this can be
concluded that late sown crop suffered much when
compared to early sown crop. The present findings
were in accordance with Singh et al. (1993) who
observed that when the crop was sown in last week
of July, only late maturing cultivars were severely
damaged, whereas in the August sown crop all the
early, medium and late maturing cultivars suffered
with very high damage due to pod fly. Among the
two cultivars TRG 38 suffered more compared to
LRG 41 with reference to both maggot population
and number of pupae in both sowing dates. It could
be concluded that population build up of pest varied
remarkably, probably due to sowing dates, crop
types and agroclimatic conditions (Naresh and
Singh, 1984 and Akhauri et al., 2001).
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