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ABSTRACT

Pigeonpea (Cajanus cajan L. Mill sp.) is a valuable leguminous crop, which helps in the achievement of
sustainable agriculture and soil fertility but is devastatingly affected by a complex of pod borers. The present
study tested the seasonal incidence and correlation of major pod borers, Helicoverpa armigera, Maruca vitrata,
and Melanagromyza obtusa with important abiotic factor in field conditions in the western Uttar Pradesh.
The numbers of larvae were observed weekly in the untreated plots and were compared with the
meteorological factors (temperature, relative humidity, and rainfall). H. armigera demonstrated maximum
incidences of 9.00 and 9.60 larvae plant™ in the 44" and 45" Standard Meteorological Weeks (SMW) of 2023
and 2024, respectively, and no significant relation to weather factors. M. vitrata had 14.80 and 14.20 larvae
plant™ in 44" and 43 SMW which showed non-significant positive correlation with maximum temperature
(0.212) and rainfall (0.289). Non-significant negative correlations were observed with minimum temperature
(-0.102), morning relative humidity (-0.063) and evening relative humidity (-0.298) in 2023 and a significant
positive correlation with maximum temperature (0.611). Nevertheless, non-significant correlations were
observed with minimum temperature (0.247), morning relative humidity (-0.174), evening relative humidity
(-0.276) and rainfall (-0.355) in 2024. M. obtusa reached its highest level at 9.20 and 9.60 larvae plant!in 45"
SMW, and also had a significant positive correlation with maximum temperature (0.596) and morning
relative humidity (0.607). A highly significant negative correlation was observed with minimum temperature
(-0.725). However, non-significant correlations were recorded with evening relative humidity (0.376) and
rainfall (-0.046) in 2023 and a significant positive correlation with morning relative humidity (0.593).
Nevertheless, non-significant negative correlations were observed in minimum temperature (-0.395), evening
relative humidity (-0.219) and rainfall (-0.428). A non-significant negative correlation was also found with
maximum temperature (-0.194) in 2024. The findings reveal species-specific population dynamics and
weather relationships, emphasizing the need for climate-based monitoring and integrated pest management
strategies for sustainable pigeonpea production in western Uttar Pradesh.
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Introduction

Pigeonpea (Cajanus cajan L. Mill sp.) is a vital legu-
minous crop grown extensively in tropical and sub-
tropical regions, especially in Asia and Africa
(Sarkar et al., 2020). It serves as an important source
of protein for millions (Haji et al., 2024). It plays a
significant role in sustainable agriculture due to its
ability to fix atmospheric nitrogen and improve soil
fertility (Saxena et al., 2019). The world’s largest pro-
ducer of pigeonpea is India, with an area of 46 lakh
hectares, producing approximately 38 lakh tons, and
has a productivity of 837 kg /ha. It is grown on 2.27
lakh hectares in Jharkhand, yielding roughly 2.47
lakh tons with a productivity of 1088 kg/ha (Anony-
mous, 2023). Numerous abiotic and biotic factors
limit the productivity of pigeon pea, which causes a
sharp decline in yield and harvests low yields com-
pared to potential yields. Among the biotic stressors,
weeds, diseases and insect pests are the broadest
obstacles to getting the desired yields. Insect pests
are a major factor contributing to the low yields of
pigeon pea, damaging the crop at various growth
stages. Around 300 species of insect pests attack
pigeonpea (Lal, 1998). There are serious risks posed
by pests that attack buds, flowers, pods and grains.
Major pod borers include the gram pod borer,
Helicoverpa armigera (Hubner), the plume moth,
Exelastis atomosa (Walshingham) and the pod fly,
Melanagromyza obtusa (Malloch) (Karmar and
Patra, 2015; Das et al., 2015; Das et al., 2022). These
pests make the damaged grain unconsumable hence
greatly interfering with yields. It has been reported
that pod damage due to borer complex can vary be-
tween 20 and 72% (Lateef and Reed, 1983; Patra et
al., 2016). It has been claimed that over 250 insect
pests have attacked pigeon peas; however,
Helicoverpa armigera, Melanagromyza obtusa, Maruca
vitrata and Clavigralla gibbosa have caused significant
harm to crop yield (Srivastava and Nitin, 2011;
Thilagam and Gopikrishnan, 2020). M. vitrata is a
major insect pest of many edible legumes in various
regions of America, Asia and Africa (Vijayakumari
et al., 2025). A total of seventeen insect species are re-
ported from Uttar Pradesh (Yadav et al., 2016).
Looking towards the infestation of pod borer com-
plex against pigeonpea in western Uttar Pradesh, no
much work has been reported by the workers and
therefore it is necessitated to undertake the present
investigation to study the seasonal incidence of ma-

Eco. Env. & Cons. 31 (4) : 2025

jor pod borers of pigeonpea (Cajanas cajan (L.)
Millsp.).

Materials and Methods

A Field experiment was conducted at Crop Research
Center of Sardar Vallabhbhai Patel University of
Agriculture & Technology, Meerut, during Kharif
season of 2023 and 2024. For the assessment of sea-
sonal incidence of Helicoverpa armigera, Maruca
vitrata and Melanagromyza obtusa in western Uttar
Pradesh. The pigeonpea cultivar Pusa Arhar-16 was
sown in randomized block design (RBD). Row to
row and plant to plant spacing was 6030 cm respec-
tively. Recommended agronomic practices were
adopted to raise the crop.

Observations

Observations on the incidence of Helicoverpa
armigera, Maruca vitrata and Melanagromyza obtusa
were recorded on 5 randomly selected plants in un-
treated control plot at weekly interval. The observa-
tions were started to take after 30 days of germina-
tion to till occurrence of insects. The population of
Helicoverpa armigera, Maruca vitrata and
Melanagromyza obtusa were correlated with climatic
factors i.e., maximum and minimum temperature,
morning and evening relative humidity, and rain
fall. Metrological data collected from department of
soil science, SVPUA&T, Meerut.

Results and Discussion

The objective of the study was to analyse the rela-
tionship between the occurrence of Helicoverpa
armigera, Maruca vitrata and Melanagromyza obtusa
and different abiotic factors, such as temperature,
relative humidity, wind velocity and rainfall. Utiliz-
ing data collected during the Kharif seasons of 2023-
24, a regression equation was framed to elucidate
the associations between the population of insect
pests and the meteorological variables in Table 1-4.

Incidence of Helicoverpa armigera during Kharif,
2023 and 2024

The data regarding incidence of Helicoverpa armigera
kharif, 2023 on pigeonpea was observed in 39" SMW
which was steadily increased up to 49" SMW. The
maximum (9.00) larval population was observed in
44" SMW, at minimum temperature 14.9 °C, maxi-
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mum temperature 30.9C, morning relative humidity
89.7 per cent, evening relative humidity 68.7, and
rainfall 0.0 mm, whereas it was minimum 0.40 in
39" SMW at minimum temperature 22.7 °C, maxi-
mum temperature 33.9C, morning relative humidity
82.7 per cent, evening relative humidity 67.1, and
rainfall 2.0 mm. Thus, larval population during the
entire period ranged from 0.40 to 9.00 larvae plant
! (Table 1).

Similarly, first incidence of Helicoverpa armigera
on pigeonpea was observed in 39" standard week
during Kharif-2024 which was gradually increased
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ture 25.5 °C, maximum temperature 34.7 °C, morn-
ing relative humidity 81.4 per cent, evening relative
humidity 75.4, and rainfall 00 mm. Thus, larval
population during the entire period ranged from
0.20 to 9.60 larvae plant™ (Table 2). These findings
are in close conformity with earlier reports. Singh
and Kumar (2013) observed that H. armigera infesta-
tion on pigeonpea initiated around the 39" SMW
and gradually increased, attaining a peak between
the 42" and 44" SMW. Badhani and Patel (2019)
also reported that the H. armigera attaining peak at
27d week of November (45" SMW).

up to 45" SMW. The highest (9.60) larval population
was observed in 45" SMW, at minimum tempera-
ture 16.8C, maximum temperature 30.8 °C, morning
relative humidity 94.1 per cent, evening relative
humidity 75.6, and rainfall 0.0 mm, whereas it was
minimum 0.20 in 39" SMW at minimum tempera-

Correlation between larval population of
Helicoverpa armigera and weather parameters
during Kharif, 2023 and 2024

The correlation study conducted during the Kharif of
2023 for Helicoverpa armigera (Table 3) showed non-

Table 1. Seasonal incidence of major pod borer of pigeonpea during Kharif 2023

SMW Mean number of larvae plant” Weather
Helicoverpa Maruca  Melanagromyza Temperature (°C) Relative humidity (%) Rainfall
armigera vitrata obtusa Max. Min. Morn. Even. (mm)
38 0.00 0.80 0.00 33.3 245 80.0 71.0 0.0
39 0.40 2.20 0.00 33.9 22.7 82.7 67.1 2.0
40 1.20 4.60 1.60 343 19.7 74.3 54.9 0.0
41 2.60 8.00 2.20 347 20.0 76.4 55.9 0.0
42 3.80 11.20 3.60 31.9 17.2 81.9 544 24.0
43 6.40 13.00 4.40 31.0 15.5 79.1 61.0 0.0
44 9.00 14.80 7.00 30.9 14.9 89.7 68.7 0.0
45 7.00 11.00 9.20 28.5 14.7 87.0 72.3 25
46 4.60 7.40 8.20 27.3 12.0 88.9 70.1 0.0
47 2.00 3.80 7.20 26.1 10.7 87.0 67.3 0.0
48 1.80 1.20 4.80 24.6 121 93.3 77.3 0.5
49 0.60 0.40 2.40 25.6 10.6 87.6 66.0 0.2
Table 2. Seasonal incidence of major pod borer of pigeonpea during Kharif 2024
SMW Mean number of larvae plant” Weather
Helicoverpa Maruca  Melanagromyza Temperature (°C) Relative humidity (%) Rainfall
armigera vitrata obtusa Max. Min. Morn. Even. (mm)
38 0.00 1.00 0.00 31.1 23.7 87.6 77.6 42.0
39 0.20 2.80 0.00 347 25.5 814 754 0.0
40 1.00 5.80 2.00 35.0 23.8 80.6 67.7 0.0
41 2.20 10.80 3.40 34.6 214 77 4 57.9 0.0
42 3.20 13.80 4.80 34.2 18.9 77.3 63.3 0.0
43 6.00 14.20 6.00 33.5 18.8 82.3 67.9 0.0
44 8.80 11.40 8.40 33.0 18.0 83.9 68.7 0.0
45 9.60 8.80 9.60 30.8 16.8 94.1 75.6 0.0
46 7.00 6.00 9.20 29.3 16.4 94.0 75.1 0.0
47 3.60 3.80 7.60 25.8 11.3 934 75.1 0.0
48 2.00 1.20 3.80 26.5 10.2 89.3 71.0 0.0

49 0.40 0.40 1.60 25.9 9.6 73.1 56.4 0.0
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significant positive correlations with maximum tem-
perature (0.080), morning relative humidity (0.262),
evening relative humidity (0.062) and rainfall
(0.067). A non-significant negative correlation was
observed with minimum temperature (-0.321).

During Kharif 2024 (Table 4), the correlation study
for H. armigera was obtained as a non-significant
positive correlation with maximum temperature
(0.024), morning relative humidity (0.500) and
evening relative humidity (0.232). However, non-
significant negative correlations were observed with
minimum temperature (-0.188) and rainfall (-0.340).
(Harshita et al., 2024; Srivastav et al., 2025; Bajya et
al., 2025) also found the non-significant correlation
with maximum and minimum temperature and
other weather parameter.

Incidence of Maruca vitrata during Kharif, 2023
and 2024

The occurrence of Maruca vitrata on pigeonpea dur-
ing Kharif- 2023 was first noticed from 38" SMW,
which was grew up to 44" SMW. The maximum
(14.80 larvae plant!) population was observed in
44" SMW, at minimum temperature 14.9C, maxi-
mum temperature 30.9 °C, morning relative humid-
ity 89.7 per cent, evening relative humidity 68.7, and
rainfall 0.0, whereas it was minimum 0.40 larvae
plant™ in 49* standard week at minimum tempera-
ture 10.6 °C, maximum temperature 25.6 °C, morn-
ing relative humidity 87.6 per cent, evening relative
humidity 66.0, and rainfall 0.2 mm. Thus, larval
population during the entire period ranged from
0.40 to 14.80 larvae plant™ (Table 1).
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During 2024 the data pertaining to incidence of
Maruca vitrata on pigeonpea shown that the popula-
tion was first noticed in 38" SMW, which was
steadily increased up to 43" SMW. The maximum
(14.20 larvae plant?) larval population was observed
in 43" SMW, at minimum temperature 18.8 °C,
maximum temperature 33.5 °C, morning relative
humidity 82.3 per cent, evening relative humidity
67.9, and rainfall 0.0, whereas it was minimum 0.40
in 49 SMW at minimum temperature 9.6 °C, maxi-
mum temperature 25.9 °C, morning relative humid-
ity 73.1 per cent, evening relative humidity 56.4, and
rainfall 0.0 mm. Thus, larval population during the
entire period ranged from 0.40 to 14.20 larvae plant
! (Table 2). The results are in close conformity with
the findings that identified by (Taggar et al., 2019;
Patel et al., 2022; Bag et al., 2018).

Correlation between larval population of Maruca
vitrata and weather parameters during Kharif, 2023
and 2024

The correlation study for Maruca vitrata during
Kharif 2023 (Table 3) showed a non-significant posi-
tive correlation with maximum temperature (0.212)
and rainfall (0.289). Non-significant negative corre-
lations were observed with minimum temperature
(-0.102), morning relative humidity (-0.063) and
evening relative humidity (-0.298).

The correlation analysis during the consecutive
year Kharif 2024 (Table 4) revealed that M. vitrata
disclosed a significant positive correlation with
maximum temperature (0.611). Nevertheless, non-
significant correlations were observed with mini-

Table 3. Correlation between weather parameters and major pod borer of pigeonpea pea during Kharif 2023

Pod borers Temperature (°C) Relative Humidity (%) Rainfall
Max. Min. Morn. Even. (mm)
Helicoverpa armigera 0.080M° -0.321N8 0.262Ns 0.062N° 0.067%Ns
Maruca vitrata 0.212Ns -0.102N¢ -0.063N% -0.298Ns 0.289N¢
Melanagromyza obtusa 0.596 -0.725" 0.607° 0.376N5 -0.046™°
* Significant at P<0.05 value, ** Significant at P<0.01 value, NS= Non-Significant
Table 4. Correlation between weather parameters and major pod borer of pigeonpea during Kharif 2024
Pod borers Temperature (°C) Relative Humidity (%) Rainfall
Max. Min. Morn. Even. (mm)
Helicoverpa armigera 0.024Ns -0.188Ns 0.500M° 0.232Ns -0.340Ns
Maruca vitrata 0.611" 0.247Ns -0.174Ns -0.276Ns -0.355N8
Melanagromyza obtusa -0.194™5 -0.395M8 0.593 0.219% -0.428Ns

* Significant at P<0.05 value, ** Significant at P<0.01 value, NS= Non-Significant
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mum temperature (0.247), morning relative humid-
ity (-0.174), evening relative humidity (-0.276) and
rainfall (-0.355) (Taggar et al., 2019) studied on cor-
relation studies on incidence of Maruca vitrata in
pigeonpeaand stated that maximum temperature
had a significant positive influence on Maruca vitrata
population, which aligns with the findings of the
current study during the kharif 2024.

Incidence of Melanagromyza obtusa during Kharif,
2023 and 2024

The occurrence of Melanagromyza obtusa on
pigeonpea during Kharif- 2023 was first noticed from
40" SMW, which was grew up to 45" SMW. The
maximum (9.20 larvae plant™) population was ob-
served in 45" SMW, at minimum temperature 14.7
°C, maximum temperature 28.5 °C, morning relative
humidity 87.0 per cent, evening relative humidity
72.3, and rainfall 2.5, whereas it was minimum 1.60
larvae plant™ in 40" SMW at minimum temperature
19.7 °C, maximum temperature 34.3 °C, morning
relative humidity 74.3 per cent, evening relative
humidity 54.9, and rainfall 0.0 mm. Thus, larval
population during the entire period ranged from
1.60 to 9.20 larvae plant™ (Table 1).

During 2024 the data pertaining to incidence of
Melanagromyza obtusa on pigeonpea shown that the
population was first noticed in 40" SMW, which
was steadily increased up to 45" SMW. The maxi-
mum (9.60 larvae plant™) larval population was ob-
served in 45" SMW, at minimum temperature
16.8C, maximum temperature 30.8 °C, morning rela-
tive humidity 94.1 per cent, evening relative humid-
ity 75.6, and rainfall 0.0, whereas it was minimum
1.60 in 49" SMW at minimum temperature 9.6 °C,
maximum temperature 25.9 °C, morning relative
humidity 73.1 per cent, evening relative humidity
56.4, and rainfall 0.0 mm. Thus, larval population
during the entire period ranged from 1.60 to 9.60
larvae plant™ (Table 2). The results are in close con-
formity with (Singh et al., 2024) who reported that
first appearance of M. obtusa larvae and pupa was
observed in the 41 and 39" standard week (SMW).
The peak larval population was noticed in the 44™
SMW at both years, Similar trends of result was also
found by (Yadav et al., 2011) reported that the M.
obtusa incidence was noticed from 40" SMW and
peaked up to 47" week i.e. in first week of Novem-
ber.
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Correlation between larval population of
Melanagromyza obtusa and weather parameters
during Kharif, 2023 and 2024

The correlation study conducted during the Kharif of
2023 for Melanagromyza obtusa (Table 3) showed a
significant positive correlation with maximum tem-
perature (0.596) and morning relative humidity
(0.607). A highly significant negative correlation was
observed with minimum temperature (-0.725).
However, non-significant correlations were re-
corded with evening relative humidity (0.376) and
rainfall (-0.046).

The incidence of M. obtusa was recorded and fur-
ther analyzed with meteorological variables during
consecutive year Kharif 2024 (Table 4) and it was
perceived that M. obtusa disclosed a significant posi-
tive correlation with morning relative humidity
(0.593). Nevertheless, non-significant negative corre-
lations were observed in minimum temperature (-
0.395), evening relative humidity (-0.219) and rain-
fall (-0.428). A non-significant negative correlation
was also found with maximum temperature (-0.194).
These results align with (Ramkumar et al., 2023),
who reported significant positive correlation be-
tween M. obtusa incidence and maximum tempera-
ture. Similarly, (Sachin Kumar et al., 2019) found
non-significant negative correlations with both
maximum and minimum temperatures particularly
similar to our 2024 seasonal outcomes.

Conclusion

The investigation into the seasonal incidence of ma-
jor pod borers, Helicoverpa armigera, Maruca vitrata,
and Melanagromyza obtusa, on pigeonpea during the
Kharif seasons of 2023 and 2024 in western Uttar
Pradesh yielded critical insights into their popula-
tion dynamics and relationship with abiotic factors.
The maximum levels of both Helicoverpa armigera
were 9.00 larvae plant® in the 49" Standard Meteo-
rological Week (SMW) of 2023 and maximum to
9.60 larvae plant™ at the 45" SMW of the 2024 sea-
son. In correlation analysis with weather parameters
(maximum temperature, minimum temperature,
morning relative humidity, evening relative humid-
ity, and rainfall), the Helicoverpa armigera did not
show significant correlation with any weather pa-
rameter during either season for this pest. Maruca
vitrata were above threshold levels for population
growth at the 44™ SMW of the 2023 season (14.80
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larvae plant?) and at the 43" SMW of the 2024 sea-
son (14.20 larvae plant?). There was a significant
positive correlation present for the 2024 population
against maximum temperature (0.611 correlation),
while other weather parameters from both seasons
were non-significant for Maruca vitrata in both sea-
sons. The infestations of Melanagromyza obtusa were
not first found till later than occurrence for other
pests, did possess a maximum of 9.20 larvae plant{
in the 45" SMW of 2023 and pressed to 9.60 larvae
plant{?in the 45" SMW of 2024. Population dynam-
ics demonstrated a significant positive correlation
with maximum temperature (0.596 correlation) and
morning relative humidity (0.607) and a highly sig-
nificant negative correlation to minimum tempera-
ture (-0.725 correlation) in the 2023 season. A simi-
lar correlation against morning relative humidity
(0.593 correlations) was observed in the 2024 season.
In conclusion, this study describes the seasonal pat-
terns and different levels of impacts of meteorologi-
cal factors on the three major pod borer species that
infest pigeon pea. The results showed that pest-cli-
mate interactions are species specific and further
added to the scientific basis for developing IPM (In-
tegrated Pest Management) methods in a timely and
targeted manner. With climate data and the timing
of peak infestations, this study can provide an im-
portant contribution to agro-ecological and sustain-
able pigeonpea production in western Uttar
Pradesh, India, and other similar climates.
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