Weather Influence on Fall Armyworm
Infestation in Maize: A Study in Perambalur
District, Tamil Nadu, India

ABSTRACT

Maize, Zea mays L (Family:Poaceae), is a main cereal crop cultivated across
diverse agro-climatic regions worldwide. The Fall Armyworm (FAW),
Spodopterafrugiperda (J. E. Smith) (Lepidoptera: Noctuidae),migratory insect is
notorious for its economic impact, inflicting severe damage on various crops
including maize, rice, sorghum, millet, sugarcane, vegetables, and cotton, and has
been documented to affect over 80 other plant species. A roving survey was carried
out in four major maize growing blocks of Perambalur district viz.,Perambalur,
Veppanthattai, Alathur and Veppur during Kharif and Rabi season of 2023-2024.
The experiment consisted of sixty standard weeks from 3 July 2023 to 4™ August
2024. The results indicated a positive correlation between the number of fall
armyworm larvae/plant with Tmax, relative humidity (Evening), and the negative
correlation was observed between the number of fall armyworm larvae/plant with
Tmin, relative humidity (Morning), Sunshine and rainfall. The data concluded that
the maximum temperature significantly influenced the emergence of the fall
armyworm and its infestation on maize. The incidence of FAW started in 46™mean
standard week MSW (13 larvae/plant) Alathur, (17.25 larvae/plant) Perambalur,
(17.25 larvael/plant) Veppanthattai, (18 larvae/plant) Veppur and the population
increased gradually and reached the peak in the 47"mean standard week MSW (26
larvae/plant)  Alathur, (32.75 larvae/plant) Perambalur, (33 larvae/plant)
Veppanthattai, (42 larvae/plant). Correlation analysis revealed that larval population
showed a significant positive correlation with the maximum temperature and relative
humidity. At the same time, minimum temperature, sunshine, and rainfall exhibited a
negative association with larval incidence of S. frugiperda.Propose adaptation
strategies for maize farmers in Perambalur to manage fall armyworm infestations in
the context of changing weather patterns. This could include adjustments in planting
dates, pest monitoring techniques, or integrated pest management approaches.
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1. INTRODUCTION

Maize (Zea mays L.) Poaceae, is widely recognized as a vital cereal crop, valued for
its significant role in human diets, with its stalks extensively utilized for feeding livestock,
producing fuel, and even in construction applications [1]. The historical spread of maize
production showcases its remarkable adaptability to diverse conditions [1]. It is grown from
58°N to 40°S, from below sea level to altitudes higher than 3000 m and in areas with 250
mm to more than 5000 mm of rainfall per year and with a growing cycle ranging from 3 to 13
month [2]. A total of 141 insect pests are responsible for causing damage from sowing to




storage[3]. Among the various insect pests, Spodopterafrugiperda (J. E. Smith), Noctuidae,
Lepidoptera, is of serious concern due to its rapid spread and polyphagous behaviour. The
fall armyworm is an invasive pest native to the Americas, has become a global concern
since its introduction into Africa in 2016 and subsequent invasion into Asia, including India[4-
6]. This polyphagous insect pest primarily targets maize (Zea mays) but also feeds on a wide
range of crops, causing substantial economic losses and threatening food security worldwide
[7, 8]. In India, the impact of fall armyworm is particularly severe in regions like Perambalur
district, Tamil Nadu, where maize cultivation forms a cornerstone of the agricultural
economy[9]. The ability of fall armyworm to adapt rapidly to diverse environmental conditions
and its high reproductive capacity underscore the urgency of understanding the factors
influencing its population dynamics[2]. Among these factors, weather parameters such as
temperature, humidity, precipitation, and wind speed play crucial roles in_shaping the pest’s
behavior, lifecycle, and spatial distribution[10, 11]. These variables influence various aspects
of fall armyworm ecology, from developmental rates and survival-thresholds to migration
patterns and seasonal outbreaks [12, 13]. Recent research has increasingly highlighted the
significant impact of weather variability on fall armyworm . populations. Temperature
fluctuations, for instance, affect the developmental rates’of fall armyworm larvae, with
optimal temperatures accelerating growth and development [10]. Conversely, extreme
temperatures can disrupt developmental processes and: influence adult behavior and
longevity [13]. Humidity levels also play a critical.role, affecting oviposition behavior, larval
survival rates, and the persistence of fall armyworm_populations in agricultural landscapes
[11]. Precipitation patterns contribute significantly to fall armyworm dynamics, influencing
egg laying behaviors and larval migration[12]. Moisture availability affects egg viability and
larval survival rates, impacting the timing and severity of pest outbreaks [12]. In Perambalur,
if average temperatures during critical periods of maize growth exceed optimal ranges,
thiscould lead to increased infestation rates. For instance, temperatures above 30°C can
speed up larval development, leading to higher infestations [14].Furthermore, wind patterns
facilitate the dispersal of fall'armyworm populations over long distances, contributing to the
rapid spread of infestations across agricultural regions [15]. The Perambalur district, situated
in the maize belt of Tamil Nadu, confronts recurring challenges from fall armyworm
infestations[9]. Farmers, in-this region face difficulties in managing the pest due to its rapid
lifecycle and ability to develop resistance to conventional insecticides [4, 9]. Understanding
how local weather conditions interact with fall armyworm biology is critical for developing
integrated “pest _management (IPM) strategies that are effective, sustainable, and
environmentally friendly. This study aims to investigate the influence of weather parameters
on fall armyworm population dynamics in Perambalur district, Tamil Nadu. By integrating
field observations with meteorological data analysis, quantify the relationships between
temperature, humidity, precipitation, sunshine, rainfall, and fall armyworm abundance. The
findings will contribute to enhancing the understanding of pest ecology in relation to climate
variability and inform the development of targeted integrated pest management strategies
tailored to local agroecological conditions.

2. MATERIAL AND METHODS

Perambalur district, the dry tract of Tamil Nadu with black cotton soil has cotton and
maize as its major crop. This district is having a maximum area of maize production (Kharif
55,692 ha and Rabi 5,950 ha) in the State[9]. A roving survey was carried out in four maize



growing blocks of Perambalur district Viz.,Perambalur, Veppanthattai, Alathur and Veppur
during Kharif and Rabi season of 2023-2024 (Fig. 1). The crops was grown from 58°N to
40°S, from below sea level to altitudes higher than 3000 m and in areas with 250 mm to
more than 5000 mm of rainfall per year and with a growing cycle ranging from 3 to 13 month
[2].The study monitored the presence of S. frugiperda larvae weekly from July 2023 to
August 2024. The survey followed a semi-systematic approach, with samples collected in a
zigzag pattern resembling a "W" across the field [16]. Correlation analyses were conducted
to examine the association between pest incidence and weather variables including
maximum temperature, minimum temperature, relative humidity, and rainfall.. Their
population was expressed per plant from the mean of three replications and each replication
data is a mean of data obtained from 10 plants. The data on abiotic factors such as
maximum temperature, minimum temperature, relative humidity and rainfall:were collected
using“visual crossing” website for thedifferent blocks of Perambalur district. Correlation with
weather parameters such as maximum temperature, minimum -temperature; relative
humidity, sunshine and rainfall were worked to find the relationship of .pest with these
weather parameters[16]. Correlation analysis was worked out using the software OPSTAT
(beta version) [16]. The formula for calculating the per cent.incidence is given below, [15].

Total number of damaged plants
FAW incidence (%) = x 100

Total of number of plants observed



i L i L

India

Perambalar Divirict

Tamil }adu

=

Fig 1. Survey location of fall armyworm:in Tamil Nadu during Kharif and Rabi season
2023-2024

% -

Survey area

3. RESULTS AND DISCUSSION
3.1. Seasonal.incidence of fall armyworm on maize

The population of fall armyworm recorded as larvae /10 plants. The population of fall
armyworm appeared in 35" standard week of August (0.25%). The highest fall armyworm
population »was recorded in 47" standard mean week as 26% in Alathur, 32.75% in
Perambalur, 33% in Veppanthattai, and 42% in Veppur was noticed during last week of
November with the prevalence of maximum (39.5 °C) and minimum (18.86 °C) temperature,
morning (74.43%) and evening (50.86%) relative humidity, sunshine 5.97 hours per day
respectively. The larval population was noticed in entire crop growth period it was ranging
between 18 - 40 larvae/10 plants during 46 -49th MW.

In table 2, In the Veppanthattai block, damage varies notably between villages.
Annamangalam reports a larval count of 6.5 per plant, with damage percentages of 48.33%
to both Leaf and Whorl, 7.0% to Tassel, and 4.16% to Cob. Valikandapuram, with 7.0 larvae



per plant, shows slightly higher damage with 50.00% to Leaf and Whorl, 7.33% to Tassel,
and 3.0% to Cob. Periyavadakkari, having 5.75 larvae per plant, experiences slightly lower
damage overall, with 45.00% to Leaf and Whorl, 7.83% to Tassel, and 2.66% to Cob.
Venbavur, with the lowest larval count at 5.25 per plant, still reports significant damage,
particularly to the Leaf and Whorl (35.66% each), while Tassel and Cob damage are at 4.0%
and 5.6%, respectively.

In Perambalur, Kavulpalayam, with 2.75 larvae per plant, exhibits moderate
damage, with 42.00% to both Leaf and Whorl, 4.83% to Tassel, and 7.0% to Cob.
Thoramangalam has 3.0 larvae per plant, showing a slight increase in damage percentages
compared to Kavulpalayam, with 38.66% to Leaf and Whorl, 9.0% to Tassel, and 8.16%.to
Cob. Sengunam, with 3.25 larvae per plant, shows even higher damage,” particularly in
Tassel (10.33%) while Leaf and Whorl damage are at 46.33%. Nochiam stands out with.2.50
larvae per plant but extremely high Tassel damage at 83.3%, alongside 46.66% damage to
Leaf and Whorl and 8.0% to Cob.

In Alathur block, Naramangalam shows 3.25 larvae per plant;, with significant
damage to Leaf and Whorl (60.66% each), 5.33% to Tassel, and 9.5% to Cob. Nochikulam,
also with 3.25 larvae per plant, has slightly lower Leaf and'Whorl damage at 55.00%, but
higher damage to Tassel and Cob at 4.83% and 11.0%, respectively: Padalur reports 4.25
larvae per plant, with notable damage of 63.66% to both Leaf and Whorl, 3.0% to Tassel,
and 9.16% to Cob. Chettikulam, with the same larval count, has the highest Leaf and Whorl
damage at 77.00%, and 7.33% damage to Cobh, showing a high level of infestation impact.

Veppur demonstrates the highest levels of damage among all blocks. Varagur, with
7.50 larvae per plant, shows the highest damage to Leaf and Whorl at 83.00% each, 10.16%
to Tassel, and 11.5% to Cob. Keelapuliyur, with 7.0 larvae per plant, reports 68.00%
damage to Leaf and Whorl, with 12:83% to Tassel and 10% to Cob. Sirumathur, having 7.75
larvae per plant, has substantial damage across all categories, especially to Leaf and Whorl
at 78.00%, 11.50% to Tassel; and 11.83%.to Cob. Othiyam, with the highest larval count of
8.0 per plant, exhibits the ultimate damage levels, particularly severe on Cob at 14%, with
significant damage of 74.00% to Leaf and 15.33% to Tassel.

3.2. Correlation between weather parameters and fall armyworm of maize

In Rabi season, the occurrence of S. frugiperda was positively correlated with
maximum-temperature«(ranging from 0.386 to 0.418). This indicates that higher maximum
temperatures are associated with an increase in pest populations. Therefore, the larval
population of fall armyworm showed significant positive correlation with maximum
temperature r = 0.412" in Alathur, r = 0.418" in Perambalur, r = 0.386" in Veppanthattai, r =
0.393" in Veppur (Table 2).Minimum temperature has a negativeand statistically significant
correlation with insect pest populations in all locations (ranging from -0.640 to -0.739). This
suggests that lower minimum temperatures are associated with higher insect pest
population. Relative humidity in morning has no significant correlation (NS) with insect pest
populations in all locations, indicating that morning humidity may not be a key determinant
for pest abundance. The occurrence of S. frugiperda was positively correlated with evening
relative humidity (ranging from 0.473 to 0.499). This indicates that increase in relative
humidity (evening) are associated with an increase in pest population.Therefore,the larval
population with evening relative humidity also showed significant positive correlation r =
0.4807in Alathur, r = 0.482"in Perambalur, r = 0.499" in Veppanthattai, r= 0.473" in



Veppur(Table No. 2). For Sunshine correlation with sunshine are generally negative and
statistically significant across the locations (ranging from -0.245 to -0.309), indicating that
more hours of sunshine are associated with lower insect pest populations. Correlation with
the number of rainy days is mostly negative and significant in three out of the four locations

(ranging from -0.271 to -0.303), suggesting that more rainy days are associated with fewer
insect

v

Fig. 2. Damage of fall armyworm
on leaves

Fig. 4. Borehole damage caused by fall armyworm
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Fig. 5. Damage of fall armyworm on maize Fig. 6. Healthy and EAW infested maize cob
cob

4. DISCUSSION

Fall armyworm (FAW), scientifically known as Spodopterafrugiperda;;has emerged as a pest of significant
global economic concern. Originally confined to the Americas, this pest has recently been detected in multiple
countries across Africa, presenting a severe threat to agricultural sustainability. Since its initial invasion of Africa
in 2016, FAW has rapidly spread across the continent FAW has swiftly spread across Africa and has extended
its presence into Asia and Australia [17]. Kumar et al.[9] noted a significant positive correlation between the
occurrence of S. frugiperda, specifically in termsof larval population, and maximum temperatures (r=0.7205).
They also observed significant negative correlations with relative humidity (r= -0.6739) and rainfall (r= -0.8293)
in Perambalur district. Paul and Deole[18] found a notable positive correlation (r=0.586) between S. frugiperda
and maximum temperature. Silva et aljf19]indicated.that the development rate of fall armyworm is heavily
influenced by temperature, with faster.rates observed at higher temperatures.

Canicoet al.[20]documented that in Mozambique, the population density of FAW is higher during the dry
season compared to the rainy season. Temperature plays a crucial role in influencing insect pest dynamics.
Warmer temperatures have a substantial influence on insect pest dynamics, hastening their development rates
and reproductive cycles, which. lead torhigher pest populations [21]. Sunshine duration affects insect pests
indirectly by modifying.-environmental temperature and moisture levels. Prolonged periods of sunshine can raise
surface temperatures and<decrease humidity, potentially limiting the activity of some insect pests [22]. The
positive correlation coefficients in table connecting Sunshine (hours/day) with insect pests indicate that
increased sunshine often corresponds to increased occurrences of insect pests.

According'to Suparthaet al.[23], this increase in insect population density can be attributed to the availability
of overlapping.maize crops throughout the growing season. They emphasized that environmental factors such
as maize growth conditions, maize genotype, agricultural practices, plant phenology, and maturity are crucial
determinants affecting the dynamics of FAW in specific locations [7, 24&25]. Temperature is a critical factor
influencing the survival and development of fall armyworm[26, 27]. Research on the seasonal patterns of fall
armyworm:and other noctuid species has shown that higher temperatures contribute to the proliferation of their
populations[28, 29& 30].The differences in correlation coefficients observed among various locations (Alathur,
Perambalur, Veppanthattai, and Veppur) underscore the likelihood of distinct local influences on insect pest
dynamics[28]. Local factors such as soil type, types of crops cultivated, and specific pest management
strategies can further shape these relationships [31].

5. Future research directions



Conducting long-term studies to assess how climate change impacts insect pest populations over
extended periods and also developing spatially explicit models to predict pest outbreaks based on local
environmental data and agricultural practices.

6. Conclusion

The analysis of the influence of microclimate variability on Spodopterafrugiperda infestation across
different regions in Perambalur district reveals several significant correlations between weather parameters and
pest infestation levels.The comprehensive analysis of the correlation table examining the relationships between
environmental factors and insect pest occurrences across Alathur, Perambalur, Veppanthattai, and Veppur
blocks in Perambalur district provides valuable insights into the complex dynamics influencing  agricultural
ecosystems. Across all locations, high temperatures exhibit a significant positive correlation with increased
insect pest occurrences. This relationship underscores the critical role of temperature in accelerating insect
development and reproduction. Farmers and agricultural practitioners should -anticipate heightened pest
pressures during periods of elevated temperatures and consider implementing temperature-based pest
management strategies. The correlation coefficients for relative humidity ‘show mixed results, with some
locations displaying statistically insignificant relationships. While humidity«influences:insect behaviors such as
activity and survival, its impact varies depending on local environmental conditions and pest species
adaptations. Future research could delve deeper into the mechanisms through which humidity affects specific
pest populations, informing more targeted pest management approaches; Extended sunshine duration
correlates positively with increased insect pest occurrences across: all studied locations.Understanding how
temperature, humidity, sunshine, and rainfall interact to influence Spodopterafrugiperda populations allows for
more precise and effective pest control measures. For instance, monitoring temperature trends can help predict
periods of high pest activity, while managing relative humidity andadjusting irrigation practices could mitigate
pest infestation. Furthermore, incorporating weather forecasts into pest management planning can enhance the
timing and effectiveness of interventions.The findings.underscore the complexity of microclimate influences on
Spodopterafrugiperda and highlight the need for localized pest management strategies that account for specific
weather conditions in each region.

Disclaimer (Artificial intelligence)
Option 1:

Author(s) hereby declare that NO generative Al technologies such as Large Language Models (ChatGPT,
COPILOT, etc) and text-to-image generators have been used during writing or editing of manuscripts.

REFERENCES

1) Abebe Z, Feyisa H.Effects of nitrogen rates and time of application on yield of maize: Rainfall variability
influenced time of N application. Int. J.Agr. 2017; 2017(1), 1545280.

2) Ranum P, PefiallRosas JP, Garcia//Casal MN."Global Maize Production, Utilization, and
Consumption.” Ann. NY Acad. Sci. 2014; 1312(1): 105-112.

3) Reddy AJ, Bhujel S, SN N, Siddiqua A, Khayum A. Maximizing Yield and Sustainability: A
Comprehensive Approach to Integrated Pest Management in Horticulture Crops. J. Adv. Biol.
2024; 27(5): 632-649.

4) Kansiime MK, Mugisha J, Rwomushana I, Nunda W, Lamontagne-Godwin J, Tendo A, Day R.A scoping
review of fall armyworm (Spodopterafrugiperda J.E. Smith) management and impact on African



smallholder farmers. Crop Prot.2020; 105: 104854.
5) EPPO. Spodopterafrugiperda. Retrieved from https://gd.eppo.int/taxon/LAPHFR/documents. 2021.

6) FAO. Fall Armyworm. Retrieved from http://www.fao.org/fall-armyworm/en/. 2022.

7) Goergen G, Kumar PL, Sankung SB, Togola A, Tamo M. First report of outbreaks of the fall armyworm
Spodopterafrugiperda (J E Smith) (Lepidoptera, Noctuidae), a new alien invasive pest in West and
Central Africa. Pest Manag. Sci.2016; 72(4): 701-706.

8) CABI. Spodopterafrugiperda(fall armyworm). Retrieved from https://www.cabi.org/isc/datasheet/43615.
2023.

9) Kumar N, Vijayaakshaya P, Yasodha, Justin CGL. Seasonal incidence of maize fall armyworm

Spodopterafrugiperda (J.E. Smith) (Noctuidae; Lepidoptera) in Perambalur district of Tamil Nadu, India.
J.Entomol.2020; 8(3):01-04.

10) Gonzélez-Moreno A, Luque GM, Glauser G, Moretti M. Temperature-dependent. development, cold
tolerance, and potential distribution of Spodopterafrugiperda (Lepidoptera; Noctuidae: Spodoptera) in
Europe. Sci. Rep.2019; 9(1): 1-10.

11) Ong'amo GO, Le Ru, BP, Moyal P, Muchugu E, Ngala.L, Musyoka B, Calatayud PA. Insecticide
resistance status of the maize stem borer, Chilopartellus (Swinhoe):(Lepidoptera: Crambidae), in Kenya.
Crop Prot.2018; 110: 50-57.

12) Casmuz A, Juarez ML, Socias MG, Murta MG, Prieto S, Medina S, Vera MT. Susceptibility of
Spodopterafrugiperda (Lepidoptera: Noctuidae) strains from different host plants to Bacillus
thuringiensis insecticidal proteins. J.Econ.Entomol.2010;'103(2): 593-600.

13) Vélez AM, Spencer JL, Alves AP, Moellenbeck.D. Impact of temperature on larval development and
pupal weight of fall armyworm, Spoedopterafrugiperda (Lepidoptera: Noctuidae). Environ.Entomol.2021,;
50(2): 360-369.

14) Yan, X. R, Wang, ZY., Feng, SQ., Zhao, ZH, Li ZH. Impact of temperature change on the fall armyworm,
Spodopterafrugiperda under global climate change. Insects. 2022; 13(11), 981.

15) Otim MH, Agona-A, Kyamanywa'S, Adipala E, Tinzaara W. The role of smallholder farmers’ knowledge,
perceptions and practices in the management of the fall armyworm (Spodopterafrugiperda) in Uganda.
Int. J. Pest Manag. 2019; 65(1): 20-28.

16) Prasanna BM, Huesing JE, Eddy R, Peschke VM. Fall armyworm in Africa: A Guide for Integrated Pest
Management. 2018.

17) Dahi HF, Salem SA, Gamil WE, Mohamed HO. Heat requirements for the fall armyworm
Spodopterafrugiperda (J. E. Smith)(Lepidoptera: Noctuidae) as a new invasive pest in Egypt. Egypt.
Acad. J. Biol.2020; 13(4): 73-85.

18) Paul, Nandita, Deole S. Seasonal incidence of fall armyworm, Spodopterafrugiperda (Smith) infesting
maize crop at Raipur (Chhattisgarh). Int. J. Chem. Stud. 2020;8(3):2644-2646.

19) Silva DA, Freitas DEA, Andrade K, Santos dos C, Oliveira J, Cristina N. Biology and nutrition of
Spodopterafrugiperda (Lepidoptera: Noctuidae) feed on different food sources. Sci. Agric. 2016;
74(1):1831.

20) Canico A, Mexia A, Santos L. Seasonal dynamics of the alien invasive insect pest



SpodopterafrugiperdaSmith (Lepidoptera: Noctuidae) in Manica province, central Mozambique.
Insects.2020; 11(8): 512.

21) Deutsch CA, Tewksbury JJ, Tigchelaar M, Battisti DS, Merrill SC, Huey RB, Naylor RL. Increase in crop
losses to insect pests in a warming climate. Sci. 2008; 361(6405), 916-919.

22) Jarodik V, Kenis M, Honék A, Rabitsch W. Climatic niche comparison of alien herbivorous insects in
their native and introduced areas. Agr. Forest Entomol.2011; 13(4), 367-372.

23) Supartha IW, Susila W, Sunari, AAA, Mahaputra IF, Yudha | K W, Wiradana PA. Damage
characteristics and distribution patterns of invasive pest, Spodopterafrugiperda (JE Smith)(Lepidoptera:
Noctuidae) on maize crop in Bali, Indonesia. 2021; Biodivers.J.22(6).

24) Montezano DG, Sosa-Gémez DR, Specht A, Roque-Spech VF, Sousa-Silva JC, Paula-Moraes SD,
Hunt TE. Host plants of Spodopterafrugiperda (Lepidoptera: Noctuidae) in the
Americas. Afr. Entomol.2018; 26(2), 286-300.

25) Nboyine JA, Kusi F, Abudulai M, Badii BK, Zakaria M, Adu GB, A. A new pest, Spodopterafrugiperda (J.
E. Smith), in tropical Africa: Its seasonal dynamics and damage in maize fields in northern Ghana. Crop
Prot. 2020; 127, 104960.

26) Jonsson AM, Appelberg G, Harding S, BérringL. Spatio-temporal impact of climate change on the
activity and voltinism of the spruce bark beetle, Ipstypographus. Glob. Change Biol.2012; 18(8), 2893-
290.

27) Ajam AL, Karungi J, Ogwal G, Adumo SA, Paparu P, Otim MH. Population Dynamics of Fall Armyworm
(Lepidoptera: Noctuidae) in Maize Fields in Uganda. Insects. 2024; 15(5), 301.

28) Anandhi S, Saminathan VR, Yasotha P, Sharavanan PT, Rajanbabu V. Seasonal dynamics and spatial
distribution of fall armyworm Spodopterafrugiperda (J. E. Smith) on Maize (Zea mays L.) in Cauvery
Delta Zone. J. Pharmacogn. Phytochem. 2020; 9(4), 978-982.

29) Kansaye L. Aboua NRL. Seasonal Dynamic of the Fall Armyworm, Spodopterafrugiperda(JE Smith,
1797)(Lepidoptera: Noctuidae) on Maize Crop in the Sub-Sudanese Zone of Cdéte d'lvoire. Adv.
Entomol. 2024; 12(2), 78-92.

30) Bhat AA, Tak H, Ahad I, War WA, Dass WM. Impact of Weather Parameters on Seasonal Incidence of
Oriental Armyworm, Mythimnaseparata (Lepidoptera; Noctuidae) Infesting Maize Ecosystem in North
Kashmir. Int. J. Environ. Clim. 2024; 14(2), 537-544.

31) Ashok K, Balasubramani V, Kennedy JS, Geethalakshmi V, Jeyakumar P, Sathiah N. Effect of elevated
temperature on the population dynamics of fall armyworm, Spodopterafrugiperda. J. Environ. Biol. 2021,
42, 1098-1105.






100

90

80

70

60

50

40

30

20

10

—— N—

I} O T A DA N |

27282930313233343536373839404142434445464748495051521 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031

mmm | ARVALPOP  =—=——MAX e==MIN e—=——=MRNG ——EVNG SS RF RD
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Table. 1. Incidence of Spodopterafrugiperdain maize duringKharifand Rabi, 2023-2024

Fall Armyworm larval population Temperature Relative humidity Sunshine | Rainfall Ra'ﬂny
2023-2024 SMW | Alathur Perambalur Veppanthattai | Veppur Max Min Morning Evening i
03-09 JULY 27 0 0 0 0 29.8 24.33 73.17 39.0 8.95 7.1 0.5
10-16 JULY | 28 0 0 0 0 31.3 24.67 72.33 38.17 8.73 6.00 0.33
17-23 JULY 29 0 0 0 0 29.6 24.33 73.33 37.67 8.58 0 0
24-30 JULY 30 0 0 0 0 29.5 24.0 72.33 37.33 8.25 0 0
31-06 AUG 31 0 0 0 0 30.5 23.57 74.33 37.5 8.47 0 0
07 — 13 AUG 32 0 0 0 0 29.6 25.08 75.33 40.67 9.15 0 0.5
14-20 AUG 33 0 0 0 0 30.1 26.0 71.83 40.5 8.58 0 0
21-27 AUG 34 0 0 0 0 31.0 25.75 79.83 55.33 104 0 0
28-3 AUG 35 0.25 0.25 0.75 0.75 31.2 25.83 84.83 52.17 10.27 0.70 0.33
04-10 SEPT 36 0.25 0.50 0.50 0.50 30.6 24.57 80.57 47.29 6.31 0.14 1.43
11-17 SEPT 37 0.50 0.50 1.00 1.50 31.3 26.0 77.71 48.14 7.07 0.14 0.14
18-24 SEPT 38 0.50 1.00 1.25 1.50 31.3 24.93 76.29 49.71 8.04 5.69 0.43
25-01 SEPT 39 0.50 1.00 1.50 2.00 31.4 25.0 79.0 55.0 6.91 1.29 0.29
02-08 OCT 40 0.25 1.00 1.50 2.25 32.0 24.86 79.14 49.71 7.97 2.23 0.14
09-15 OCT 41 0.50 1.25 1.25 1.50 31.0 25.43 85.29 51.14 7.00 0 0
16-22 OCT 42 2.00 2.75 3.25 4.00 31.0 24.29 88.43 52.71 4.30 0.8 0.57
23-29 OCT 43 4.50 6.50 1.75 7.75 30.0 25.14 81.0 52.57 5.69 0 0
30-05 NOV 44 5.25 8.00 9.25 9.00 31.4 24.89 69.71 66.14 8.93 0 0
6-12 NOV 45 10.00 10.0 10.0 10.0 30.4 23.11 78.71 65.86 9.04 0 0
13-19 NoV 46 13.00 17.25 17.25 18.5 34.0 20.29 75.43 51.29 9.60 0 0
20-26 NOV 47 26.00 32.75 33.0 42.00 39.5 18.86 74.43 50.86 5.97 0 0
27-03 NoVv 48 23.00 19.75 19.50 20.50 37.0 19.14 74.00 50.14 6.16 0 0
04-10 DEC 49 15.25 16.25 16.50 17.00 34.5 20.14 63.71 50.14 5.00 0 0
11-17 DEC 50 14.75 15.25 15.25 16.25 32.21 | 23.64 82.43 63.86 4.27 0 0
18-24 DEC 51 12.75 13.50 13.25 14.00 31.4 23.36 79.00 68.00 1.91 0 0
25-31 DEC 52 12.50 11.50 12.00 12.25 31.56 | 23.00 86.13 57.13 4.58 0 0




01-07 JAN 1 11.25 11.50 11.50 11.75 30.10 | 23.57 80.71 61.14 4.01 0 0
08-14 JAN 2 8.50 8.75 9.00 9.50 30.93 | 23.04 83.43 62.57 7.97 0 0
16-21 JAN 3 6.0 6.0 5.75 6.75 3266 | 23.11 82.14 60.86 7.64 0 0
22-28 JAN 4 5.0 6.0 7.0 6.0 33.23 | 22.29 81.00 60.14 7.29 0 0
29 -04 FEB 5 7.0 5.0 6.0 5.0 31.36 | 20.71 77.71 69:43 2.97 0.14 0.14
05-11 FEB 6 8.0 9.0 3.0 5.5 32.86 | 20.14 78.29 59.71 7.94 0 0
12-18 FEB 7 7.0 8.0 6.0 4.5 33.64 | 18.36 76.00 45.29 9.03 0 0
19-25 FEB 8 6.5 7.0 5.5 4.0 34.07 | 18.86 88.86 48.00 9.86 0 0
26-03 FEB 9 6.0 6.0 5.0 4.0 34.36 | 20.79 84.57 42.86 9.19 0 0
04-10 MAR 10 6.0 5.0 4.0 4.0 33.43 | 22.07 82.00 41.86 8.44 0 0
11-17 MAR 11 6.0 4.0 3.0 2.0 32.00 | 24.14 84.86 41.86 8.11 0 0
18-24 MAR 12 5.0 4.0 3.5 2.0 34.36 | 24.57 83.57 41.00 6.89 2.66 0.29
25-31MAR 13 4.5 3.5 3.0 2.0 3324 | 25.00 74.14 40.43 8.27 0 0
01-07 APR 14 4.0 3.0 3.0 15 30.0 24.93 78.86 46.29 8.64 0 0
08-14 APR 15 3.5 3.0 2.0 0 35.93 | 25.21 78.00 43.14 9.0 0 0
15-21 APR 16 3.0 2.0 15 0 35.00 | 24.21 77.57 40.29 9.46 0 0
22-28 APR 17 0.5 0.75 0 0 34.86 | 24.14 83.57 49.43 7.24 0 0
29-05MAY 18 0 0 0 0 30.00 | 24.67 86.33 57.67 3.93 4.77 0.67
06-12MAY 19 1.0 2.0 0 0 31.50 | 24.83 86.17 42.83 4.32 3.50 0.67
13-19 MAY 20 0 0 0 0 33.00 | 26.17 80.50 40.83 9.38 1.90 0.33
20-26 MAY 21 0 0 0 0 34.00 | 24.83 82.50 39.83 7.88 1.20 0.17
27-02 MAY 22 0 0 0 0 34.50 | 24.67 83.83 43.33 6.40 4.13 0.50
03-09 JUN 23 0 0 0 0 34.83 | 24.50 78.50 41.00 8.65 0 0
10-16 JUN 24 0 0 0 0 33.00 | 25.00 86.67 41.33 7.05 0 0
17-23JUN 25 0 0 0 0 33.50 | 24.83 80.83 36.33 8.30 5.70 0.33
24-30 JUN 26 0 0 0 0 34.00 | 25.58 81.00 42.00 6.85 0 0
01-07 JULY 27 0 0 0 0 33.00 | 25.67 88.83 42.17 6.58 0 0
08-14 JULY 28 0 0 0 0 32.00 | 25.75 68.00 38.50 6.57 0 0
15-21 JULY 29 0 0 0 0 29.80 | 24.33 73.17 39.00 8.95 7.10 0.50
22-28 JULY 30 0 0 0 0 31.30 | 24.67 72.33 38.17 8.73 6.00 0.33
29-04 AUG 31 0 0 0 0 29.60 | 24.33 73.33 37.67 8.58 0 0




Mean | | 697 7.71 7.95 871 | 3452 | 2425 | s101 46.29 7.99 249 | o012 |

*Mean of three replications
SMW — Standard Meteorological Week



Table. 2. Damage of fall armyworm in Perambalur district of Tamil Nadu, during 2023-2024

Block Village Larva/plant* Damage (%)
(Nos.)

Leaf Whorl Tassel Cob

Veppanthattai Annamangalam 6.50 48.33 48.33 7.00 4.16
Valikandapuram 7.00 50.00 50.00 7.33 3.00

Periyavadakkari 5.75 45.00 45.00 783 2.66

Venbavur 5.25 35.66 35.66 4.00 5.60

Perambalur Kavulpalayam 2.75 42.00 42.00 4.83 7.00
Thoramangalam 3.00 38.66 38.66 9.00 8.16

Sengunam 3.25 46.33 46.33 7.00 10.33

Nochiam 2.50 46.66 46.66 83.3 8.00

Alathur Naramangalam 3.25 60.66 60.66 5.33 9.50
Nochikulam 3.25 55.00 55.00 4.83 11.00

Padalur 4.25 63:66 63.66 3.00 9.16

Chettikulam 4.25 71,00 77.00 4.00 7.33

Veppur Varagur 7.50 83.00 83.00 10.16 11.50
Keelapuliyur 7.00 68.00 68.00 12.83 10.00

Sirumathur o) 78.00 78.00 11.50 11.83

Othiyam 8.00 74.00 74.00 15.33 14.00

* Mean of three replications

Table. 3. Relationship between S. frugiperda incidences with weather parameters during
Rabi&Kharif season 2023-2024

Insect pest Temperature Relative humidity Sunshine Rainfall Rainy day
Max Min Morning | Evening | (hours/day) (mm)
(°C) (°C) (%) (%)
Alathur 0.412" | -0.739” | -0.173" | 0.480" -0.349" -0.303" -0.309
Perambalur 0.418" | -0.729” | -0.192"° | 0.482" -0.324° -0.282" -0.279
Veppanthattai  0.386~ | -0.670" | -0.204"° | 0.499" -0.346" -0.284° -0.271
Veppur 0.393" | -0.640" | -0.208"° | 0.473" -0.346" -0.245"° -0.228"°

*= significant at 5%, **= significant at 1%, NS= Non-siginificant or (P<0.05)










