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Abstract: A significant effect of resistant and susceptible cultivars of pigeonpea on the biology of the
Melanagromyza obtusa was observed. The incubation period was higher (3.35 to 4.82 days) on the resistant
variety SL12-1 as compared to Bahar (2.14 to 4.62 days) and NA1 (2.2 to 3.8 days), the susceptible varieties.
Similarly, fecundity showed a significant variation among the cultivars in all the three generations. However,
the females reared on different cultivars did not exhibit a significant variation in egg laying, when allowed to
oviposit on a common host which indicated that the resistance in pigeonpea against podfly was only due to
oviposition non preference.
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INTRODUCTION MATERIALS AND METHODS

Pigeonpea podfly, Melanagromyza obtusa Malloch
is a monophagous species and causes destruction to the
developing seeds of pigeonpea crop. The damage caused
by immature stages of M. obtusa is much beyond
economic level. A single larva destroys one complete
seed in its lifetime and sometimes it has been seen to
move to adjacent seed of the same pod to continue the
feeding, if the first seed could not fulfill its requirements.
The female, insert its eggs inside the pod wall, with the
help of ovipositor. After hatching, the young larvae
attach themselves to the soft seeds inside the pods and
initially feed on the seed surface. Later, they mine into the
seeds and these mines change into deep galleries and
make seeds unfit for human consumption and germination
[1]. Before pupation, the larvae make an exit hole to enable
the future fly to escape. Although various life parameters
of this insect have been studied carefully in the past but
mostly confined to laboratory conditions. Information on
its biology with respect to different cultivars in different
ecological conditions is lacking. Further, the number and
duration of generations completed by this pest with
reference to host, with an objective to juncture it with
management practices, has been given no attention at all.
Considering the above facts, a work plan was chalked out
to study various biological parameters of podfly with
relation to host cultivars.

To  study  the  biology  of  M.  obtusa, two
susceptible  pigeonpea  genotypes  viz. Bahar and
Narendra  Arhar1  (NA1)  and   one   resistant   SL12-1
were grown in large fields (nearly 0.25 ha) and kept
unprotected  till  harvest. At flowering stage, fifty
randomly  selected  plants  from  each   variety   were
caged  individually  with   nylon   nets   (115   x   75  cm).
To  facilitate  podfly  oviposition,  the  tagged  plants
having  conducive  pods  for  egg  laying  were uncaged
for 24  hrs.  In  order  to  record   the   duration of
different  developmental  stages  of  podfly  (egg, larval
and  pupal), the pods were collected daily and
investigated under the stereo zoom microscope. The
incubation period was studied at an interval of 2 hrs
based on the observation procedure proposed by Ipe [2].
Pods from  same  set  were  collected  till  pupal  stage
when  it  was kept in the atmospheric chamber to record
the pupal period. Three successive generations were
studied  in  the  same  way. The fecundity was recorded
by  releasing  ten  pairs  of   adults   in   caged  plants
using  nylon  nets  (25  mesh)  measuring  2  x  2  x  3 m.
The pre-oviposition period was recorded by releasing two
pair of individuals, replicated thrice, on pod bearing plants
grown in pots (16 inch diameter) caged for 24, 36, 48, 60
and 72 hours. 
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RESULTS AND DISCUSSION F   Generation:    Prevailing   high   temperature  during

F  Generation: Variation in incubation period of M. Incubation   as   well   as   larval   duration  exhibited1

obtusa was not significant. It was maximum on SL12-1 marked variations  with  respect  to  varieties  (Table  2).
(4.82  days) though  statistically  at   par   with  Bahar The incubation period was maximum on SL12-1 (3.85days),
(4.62 days) and minimum on NA1 (3.80days). The larval followed  by  NA1  (3.10days)  and   Bahar  (2.88days).
period was statistically significant between the resistant The  corresponding  larval  duration  was  17.1,  9.3  and
and susceptible varieties. It ranged between 15.6 (NA 1) 10.9 days. Similarly, the longest pupal period of 12.1 days
to 19.1days (SL12-1). The longest pupal period (21.3 days) was  recorded  on  SL  12-1  followed  by  10.2  on  Bahar
was recorded on SL12-1 showing statistical parity with and  10.0  on  NA  1.  Furthermore,  the  adult  longevity
Bahar  (20.4 days), whereas, NA1 exhibited the lowest was recorded as 5.9, 5.8 and 5.4 days on SL-12-1, NA-1
(18.8 days).  Maximum  adult period was recorded on and  Bahar,  respectively.  As  far  as pre-oviposition
Bahar (6.6 days) though showing statistical parity with period was concerned, no significant variation with
others. respect   to   varieties   was   observed.   It   ranged

The variation in pre-oviposition period was observed between 30 (NA1) to 33 days (SL 12-1). Maximum
insignificant on different cultivars (Table 1). It was 40.8 fecundity (24.1) was obtained on NA1, yet showing
hrs on SL-12-1 followed by 39.6 and 36.0 hrs on Bahar and statistical parity with Bahar (22.1eggs). A significant
NA-1, respectively. Conversely, a significant impact of reduction (11.1 eggs) in fecundity was, however, noted
host preference was seen on fecundity. The number of with respect  to SL12-1. Varietal difference was
eggs laid by female was found in a range of 22.1 (SL12-1) discovered as far as the period of generation is
to 35.6 (Bahar). The total duration (egg to adult) varied concerned.  The  longest  generation  time  was  recorded
considerably; 51.5 days on SL-12-1, 48.6 days on Bahar on  SL12-1  (38.9days)  followed  by  Bahar  (30.9)  and
and 43.4 days on NA1. NA1 (28.4). 

2

this  generation influenced the life cycle of M. obtusa.

Table 1: Response of Podfly, Melanagromyza obtusa Malloch against susceptible and resistance cultivars of pigeonpea (F1 generation)

Incubation Larval Period Pupal Period Adult Longevity Pre-oviposition Total life

Variety period (days) (days) (days) (days) period (hrs) Fecundity span (days)

Bahar 4.62 17.0 20.4 6.6 39.6 35.6 48.6

NA1 3.80 15.6 18.8 5.2 36.0 35.4 43.4

SL12-1 4.82 19.1 21.3 6.3 40.8 22.1 51.5

CD at 5% 0.53 1.0 1.7 1.0 NS 3.7 2.9

Table 2: Response of Podfly, Melanagromyza obtusa Malloch against susceptible and resistance cultivars of pigeonpea (F2 generation)

Incubation Larval Period Pupal Period Adult Longevity Pre-oviposition Total life

Variety period (days) (days) (days) (days) period (hrs) Fecundity span (days)

Bahar 2.88 10.9 11.7 5.4 31.2 22.1 30.9

NA1 3.10 9.3 10.2 5.8 30.0 24.1 28.4

SL12-1 3.85 17.1 12.1 5.9 33.0 11.7 38.9

CD at 5% 0.31 0.86 0.88 0.79 NS 4.0 4.6

Table 3: Response of Podfly, Melanagromyza obtusa Malloch against susceptible and resistance cultivars of pigeonpea (F3 generation)

Incubation Larval Period Pupal Period Adult Longevity Pre-oviposition Total life

Variety period (days) (days) (days) (days) period (hrs) Fecundity span (days)

Bahar 2.14 7.4 8.1 5.3 27.6 22.0 22.9

NA1 2.20 6.7 8.0 5.5 28.8 25.0 22.4

SL12-1 3.35 10.3 9.6 6.5 38.4 12.0 29.7

CD at 5% 0.39 0.85 0.64 0.71 2.2 3.0 5.6
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Table 4: Ovipositional preference of Podfly, Melanagromyza obtusa

Malloch against susceptible and resistance cultivars of pigeonpea

Eggs laid by single female

Females reared on -------------------------------------------------------

pigeonpea cultivars Bahar NA1 SL12-1

Bahar 22.1 23.4 15.3

Narendra Arhar 1 25.3 24.1 14.8

SL12-1 21.6 21.7 12.6

CD at 5% 6.8 3.9 4.6

F  Generation: Like F2 generation, the temperature greatly3

affected the dynamics and longevity of podfly (Table 3).
The total generation time was in the order of 29.7 (SL12-1),
22.9 (Bahar) and 22.4 days (NA1). There was a significant
effect of varieties on incubation period as evidenced from
the data, it varied from 2.14 (Bahar) to 3.35 days (SL12-1).
The larval period completed in 10.3 on SL12-1, 7.4 on
Bahar and 6.7 days on NA1. Similarly, the pupal period to
the tune of 9.6 days was recorded on SL12-1 followed by
8.1and 8.0 days on Bahar and NA 1, respectively. Similar
was the trend with respect to adult longevity; the highest
(6.5 days) on SL12-1 followed by Bahar (5.3 days) and
NA1 (5.5 days). The female reared on resistant variety
exhibited maximum pre-oviposition period (38.4 hrs) as
compared to NA1 (28.8) and Bahar (27.6 hrs).
Interestingly, fecundity of this generation was similar to
that of second generation. Varieties showed a significant
impact on oviposition. The highest fecundity of 25 eggs
was recorded on NA1 followed by 22 eggs on Bahar and
12 eggs on SL12-1. At different developmental stages
(egg, larval, pupal and adult), the temperature (maximum
and minimum) fluctuated between 26-27 and 9-10°C, 28-30
and 10-12°C, 30-34 and 12-14°C and 35 and 15°C,
respectively.

Few workers have made their contribution on the
biology of podfly, Melanagromyza obtusa Malloch, but
the findings with respect to resistant and susceptible
cultivars is lacking. A significant response of resistant
and susceptible cultivars was observed on the overall
development of podfly. The incubation period ranged
between 2.14 to 4.62 on Bahar, 2.2 to 3.8 on NA1 and 3.3
to 4.8 on SL12-1. The larval period also varied
significantly among the cultivars in all the three
generations. It was maximum (10.3 to 19.1 days) on SL12-1
as  compared  to  NA1  (6.7   to   15.6days)   and  Bahar
(7.4 to 17.0 days). There was a great impact of temperature
gradient on various biological parameters. The incubation
period  ranged   between   3.8  to 4.8 days at 3-23°C, 2.8 to

3.1 at 6-24°C and 2.1 to 3.3 days at 9-27°C. Similarly, larval
period ranged between 15-19 days at 19-20°C, 10-17 days
at 26-27°C and 6-11 days at 28-30°C. The impact of
temperature on various biological parameters was in
conformity with the findings of [3-9]. The females
exhibited a significant variation in fecundity with respect
to cultivars, however, females reared on different cultivars
did not show a significant variation in egg laying, when
allowed to oviposit on a common host. This could,
therefore, be concluded that the resistance in pigeonpea
against podfly is only due to oviposition non preference.
The adult pairs reared from each variety (F1 generation)
were released on all the three cultivars separately. It was
revealed that females exhibited a significant variation in
egg laying (12.6 to 24.1), among the cultivars,
subsequently, no significant variation (21.7 to 24.1 on
NA1 and 21.6 to 25.3 on Bahar) was observed on a
common host (Table 4).
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