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Abstract: The maize spotted stem borer,  (Swinhoe) (Lepidoptera: Crambidae) is a key pest causing 25–80 per cent yield Chilo partellus
losses in maize across Asia and Africa. Its wide host range, rapid development and climatic adaptability make management challenging. This 
review summarizes current understanding of its bio-ecology and sustainable biorational control options. Microbial agents like Bacillus 
thuringiensis Beauveria bassiana Metarhizium anisopliae,  and  provide effective larval suppression and yield improvement. Insect growth 
regulators, pheromone-based mass trapping and recent tools including RNA interference and nanobiopesticides further strengthen eco-
friendly management. Integrating these interventions within maize IPM modules reduces pest incidence besides conserving beneficial fauna. 
Continued progress in host resistance, formulation technologies and predictive decision-support tools will enhance long-term resilience. 
Collectively, the reviewed evidence highlights the potential of biorational-based IPM as a sustainable alternative to conventional insecticides 
for managing  in maize.C. partellus
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Chilo partellus (Swinhoe) remains a major stem borer of 

maize (  L.) across tropical and subtropical Asia and Zea mays

Africa despite decades of management efforts (Panwar 

2005). Originally documented from the Indian subcontinent 

(Kfir et al., 2002) and taxonomy is now well resolved, with 

molecular assessments placing it within a diverse genus 

(Regier et al., 2012) comprising numerous species 

distributed globally. Although the recent invasion of 

Spodoptera frugiperda has shifted maize crop (J.E. Smith) 

pest dynamics in many regions,  continues to C. partellus

inflict substantial whorl and stem damage, particularly under 

rainfed, late-sown, and climate-stressed production systems 

(Hailu et al., 2021). Dual infestations of  and C. partellus S. 

frugiperda are increasingly reported in South Asia, with the 

former dominating early crop stages and in dry, low- to mid-

altitude ecologies where warming trends favour its 

development (Mutamiswa et al., 2022, Mir et al., 2022). 

These patterns affirm its continued relevance as a key pest, 

warranting sustained surveillance, research and integrated 

management attention.

Distribution, spread and phytosanitary risk: Chilo 

partellus is considered to have originated in the India-

Pakistan region but has since established across major 

maize-growing regions of Africa and Asia. It is widely reported 

throughout eastern, central and southern Africa, including 

Kenya, Uganda, Ethiopia, Tanzania, Zambia, Zimbabwe and 

South Africa and is similarly widespread in Asian countries 

such as Afghanistan, Bangladesh, India, Nepal, Pakistan and 

Sri Lanka (Jalali and Singh 2003, EPPO 2014). Within India, 

its presence across nearly all maize-growing states reflects 

broad ecological adaptability. Although traditionally dominant 

in low- and mid-altitudes (<1500 m), recent field observations 

and modelling studies indicate ecological range expansion 

into temperate and highland zones, supported by phenotypic 

plasticity and thermal tolerance (Mutamiswa et al., 2022). 

Establishment in the temperate Kashmir valley further 

demonstrates adaptation to cooler climates (Mir et al., 2022). 

Recent detection in southeastern Türkiye confirms its spread 

into the Mediterranean basin (Tonga 2023), emphasizing its 

invasive potential.

From a regulatory standpoint,  is listed by C. partellus

EPPO (code “CHILZO”) and recognized within the CABI 

Crop Protection Compendium as a high-impact stem borer. 

Several sub-Saharan African countries classify it as a 

quarantine concern under the International Plant Protection 

Convention (IPPC) and national Plant Protection Acts.

Life history and biology: Chilo partellus exhibits high 

fecundity, rapid development and strong ecological 

adaptability, traits that sustain its prominence in maize 

production systems. Adults are crepuscular, mate shortly 

after emergence and oviposit over several nights, placing 

egg batches along the leaf midrib during the whorl stage. 

Females typically lay several hundred eggs, influenced by 

host genotype and environmental conditions (Bhoi et al., 

2020). Adult longevity averages 5-6 days, with premating, 

mating and oviposit ion periods well  described 

(Siddalingappa et al., 2010). Egg incubation ranges from 4-

10 days depending on temperature. Larvae initially feed in 



Fig. 1. Global distribution of  (Green points indicate countries with confirmed pest establishment)C. partellus

Source: Ong'amo et al. (2016), reproduced from Pest Distribution and Risk Atlas for Africa (CIP, Peru)  

the whorl before boring into the stem and complete 

development through six instars, with instar durations and 

total larval periods (20-51 days) detailed by Siddalingappa et 

al. (2010). Thermal constant estimates (~580-600 degree-

days) support 5-7 generations per year in tropical regions 

(Tamiru et al., 2012). A facultative larval diapause occurs at 

high elevations or during dry seasons, whereas populations 

in warm lowlands develop continuously (Ong'amo et al., 

2016). Recent physiological studies highlight metabolic 

adjustments under cold stress, indicating diapause-linked 

plasticity (Sau et al., 2023). 

Mortality factors and life table studies: Life-table studies 

on  consistently show that early larval stages C. partellus

experience the highest mortality due to predation, parasitism, 

disappearance losses and abiotic stress ((Jalali et al., 2003, 

Midega et al., 2005). Seasonal dynamics reveal positive 

population growth during warmer kharif periods, with 

declines toward rabi, highlighting strong climatic regulation. 

Host-based life tables emphasise the role of maize cultivar 

and environmental stress in shaping larval survival and 

generational survivorship, with marked reductions across 

successive generations (Suneel Kumar and Madhumati 

2018). Key-factor analyses identify larval disappearance and 

parasitism, particularly by , as major Cotesia flavipes

contributors to density-dependent regulation (Suneel Kumar 

and Madhumati 2018).

Recent studies highlight the increasing influence of 

climate variability on mortality patterns. Elevated 

temperatures and low humidity reduce larval survival and 

suppress adult emergence (Mutamiswa et al., 2022). 

Temperature-dependent host-parasitoid interactions show 

reduced parasitoid efficiency at extreme temperatures 

(Mutamiswa and Nyamukondiwa 2020). Thermal-based 

demographic modelling indicates that the intrinsic rate of 

increase (r ) peaks near 30 °C but declines beyond upper ₘ

thermal limits (Khadi et al., 2023). Together, these findings 

show that while biological control remains vital, heat and 

moisture fluctuations are emerging as dominant mortality 

drivers under changing climates.

Extent of yield losses due to stem borer, C in . partellus 

maize: Yield losses caused by  vary widely C. partellus

across agro-ecologies, hybrids and seasons, depending on 

crop stage, infestation intensity and environmental stress 

( Kumar 2024). Larval attack during 10-20 days after Vinay 

emergence results in the greatest losses due to dead-heart 

formation, reduced photosynthesis and stunting. Field 

studies report yield reductions typically ranging from 22-48%, 

with higher losses under late sowing, moisture stress or 

warmer environments (Kumar et al., 2021). Protected-

unprotected trials in India further demonstrate substantial 

reductions (70.0 to 31.55 q/ha), reaffirming the significance 

of early-season damage (Suneel Kumar et al., 2017b). 

Economic injury level studies indicate that infestations 

exceeding 2-3 larvae per plant produce statistically 

significant yield penalties (Suneel Kumar et al., 2017a).

Climate-responsive analyses suggest heightened risks 

under warming and extended dry spells, with modelling 

predicting increased developmental suitability and higher 

yield losses in transitional and mid-altitude zones 

(Mutamiswa et al., 2022, Khadi et al., 2023). Field 
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assessments also report 25-42% losses under late-sown or 

water-stressed conditions (Mir et al., 2022). Overall, yield 

losses may vary from 25-80% depending on hybrid 

susceptibility, sowing window, infestation pressure and local 

climatic variability.

Bio-efficacy of biorationals for  management C. partellus

in maize: Growing concerns over pesticide residues, 

environmental impact and declining efficacy of conventional 

insecticides have strengthened the focus on biorational 

alternatives for sustainable  management in C. partellus

maize. 

Botanical insecticides: Neem- and karanj-based 

botanicals continue to serve as core components of stem 

borer management owing to their ovicidal, antifeedant and 

growth-regulatory effects (Isman 2020). Classical studies 

demonstrated that neem oils, seed kernel extracts (NSKE) 

and azadirachtin formulations effectively deter larval feeding 

and reduce dead-heart incidence in maize (Jalali and Singh 

2004, Sinha et al., 2005). Field evaluations further confirmed 

moderate-to-high suppression, with NSKE (5-10%), neem oil 

(0.5-1%) and azadirachtin products lowering dead hearts by 

46-70% and causing 50-60% larval mortality (Jat et al., 2014, 

Chaudhary et al., 2016).

Synergistic enhancements are increasingly reported. For 

example, combining neem oil with  Metarhizium anisopliae

resulted in 68.5% reduction in leaf injury (Rathod et al., 

2018), while karanj oil (1%) reduced dead hearts by >40% 

(Sharanabasappa et al., 2019). Phytochemical-rich 

botanicals such as  and  Melia azedarach Annona squamosa

exhibit strong oviposition deterrence and larval toxicity due to 

high terpenoid content (Adati et al., 2021). Integrative 

approaches such as neem- or karanj-based formulations 

used with bioactive insecticides (spinetoram 25 SC, 

Spinosad 45 SC) have recorded 65-69% larval reduction and  

substantial yield gains (Singh et al., 2022). Similarly, 

azadi racht in (1500 ppm) in combinat ion with  

entomopathogenic fungi such as  Beauveria bassiana

significantly improves larval suppression (71.3%) and 

enhances grain yield (Patil et al., 2023).

Recent advances in micro-emulsified neem and karanj 

formulations have demonstrated 58-72% larval reduction 

and 0.8-1.1 t/ha yield improvement with higher field stability 

and improved penetration (Sharma and Singh 2024). 

Botanicals particularly when integrated with microbial agents 

or selective biorational insecticides provide scalable, eco-

safe and economically viable strategies for  C. partellus

management in maize (Abhishek and Yadav 2024).

Microbial Insecticides

Bacteria: Bacillus thuringiensis Bt( ) remains one of the most 

reliable microbial tools for  management in maize. C. partellus

Early studies established the pathogenicity of  var. kurstaki Bt

against larvae, confirming strong efficacy on neonates and 

early instars (Jalali and Singh 2006, Deepthi et al., 2008). 

Commercial  formulations such as Dipel®, Biobit® and Bt

Delfin® consistently reduce dead hearts and stem tunnelling, 

providing moderate but reliable yield protection (Saini et al., 

2020).

Synergistic combinations have gained importance in 

recent years. Integrating Bt with entomopathogenic fungi 

such as  or  enhanced larval B. bassiana M. anisopliae

mortality to 55-72% and reduced tunnelling more effectively 

(40-60%) than single agents, an approach increasingly 

validated under field conditions (Kumela et al., 2022). -Bt

botanical blends, particularly with azadirachtin (0.15-0.3%)  

have shown improved residual activity, enhanced feeding 

deterrence and higher early-instar mortality (Kaur et al., 

2023) and enhancing yield by 1.2-1.8 q/ha (Feng et al., 2023, 

Irshad et al., 2023). Within agroecological systems such as 

push-pull,  interventions have been reported to achieve Bt

86% reduction in infestation and significant yield gains 

(Midega et al., 2018). Transgenic Bt maize expressing  Cry

proteins continues to offer high levels of protection in regions 

permitting its cultivation, often achieving near-complete 

suppression of leaf and stem injury (Murenga et al., 2016, 

Gichuru et al., 2019). Advances in  formulations, Bt

synergistic microbial-botanical integrations and -Bt

transgenic platforms reaffirm  as a cornerstone of Bt

sustainable  management.C. partellus

Fungi: Entomopathogenic fungi, particularly  B. bassiana

and , remain important microbial agents for M. anisopliae C. 

partellus management. Earlier work confirmed their 

pathogenicity and larval susceptibility (Tefera and Pringle 

2004), and recent research has strengthened evidence of 

their field-scale utility (Adhikari et al., 2021). Across multiple 

agro-ecologies, oil-based and aqueous formulations have 

consistently achieved 45-80% larval reduction, attributable to 

improved conidial persistence and environmental stability 

(Dhaliwal et al., 2018). A major advancement is the 

demonstration that  and  can B. bassiana M. anisopliae

colonize maize endophytically, reducing larval feeding, 

delaying development and inducing systemic resistance 

(Tefera et al., 2016).

Compatibility with botanicals and other biocontrol agents 

enhances their integration within IPM programmes. Neem-

based products show synerg ist ic e ffects with  

entomopathogenic fungi (Togbe et al., 2014), while 

integration with egg parasitoids such as Trichogramma 

chilonis improves early-instar suppression (Deepthi et al., 

2008). Synergy with Bt formulations further enhances larval 

mortality, especially under moderate infestation levels. 
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Physiological benefits such as enhanced plant vigor and 

activation of defense pathways have also been reported 

(Irshad et al., 2023). Overall,  and  B. bassiana M. anisopliae

are promising eco-compatible tools for  C. partellus

management, with advances in endophytic delivery and 

formulation technologies strengthening their role in climate-

resilient maize IPM systems.

Baculovirus: Nucleopolyhedroviruses (NPVs) have been 

explored as highly specific and environmentally safe 

biorational options against (Sinha and Mohan C. partellus 

2014). Laboratory assays with  NPV (CpNPV) C. partellus

isolates demonstrate strong virulence, producing 

characteristic baculoviral pathology and achieving LC  ₅₀

values of 1×10⁵-10⁷ OB/ml for neonates, with >90% mortality 

at 1×10⁸ OB/ml (Kumar et al., 2011, Sinha 2014). Time-

mortality studies further indicate that higher viral doses 

shorten larval survival periods, with LT  values typically ₅₀

within one week (Ghosh and Chakraborty 2016). However, 

field efficacy is substantially lower due to rapid UV and 

temperature-induced degradation of occlusion bodies. 

Improved oil-based and UV-protectant formulations enhance 

viral persistence by 20-25%, extending residual activity from 

2 to 5 days and improving practical effectiveness (Patel et al., 

2017).

Granuloviruses (GVs) associated with  spp. have Chilo

also shown cross-pathogenicity to , with 60-80% C. partellus

mortality at 1×10⁷ OB/ml in feeding assays (Manjunath et al., 

2018). Despite encouraging laboratory results, widespread 

deployment of CpNPV and GV formulations remains 

constrained by inconsistent field performance and limited 

commercial standardization. Advancements in UV-stable 

formulations, scalable production and multi-location field 

validation are essential for integrating viral biopesticides into 

climate-resilient maize IPM programmes.

Insect growth regulators (IGRs): Insect growth regulators 

(IGRs) offer an effective biorational option for  C. partellus

management by disrupting chitin synthesis or endocrine 

regulation, with generally low non-target effects. Field 

evaluations show that benzoylureas such as teflubenzuron 

and lufenuron, particularly when integrated with neem, 

reduce stem tunnelling and dead-heart incidence by 48-62% 

while conserving parasitoids like  (Muzeyi, Cotesia flavipes

2005). Similarly, diflubenzuron (0.0125%) achieved 59% 

reduction in dead hearts and increased grain yield by 21.4 

q/ha (Sadanandane et al., 2012).

Laboratory bioassays further demonstrate dose-

dependent larval mortality, prolonged development and 

reduced adult emergence with lufenuron, while pyriproxyfen 

induces abnormal pupation and partial sterility (Hameed et 

al., 2016). Juvenile hormone analogues disrupt endocrine 

pathways associated with metamorphosis, suppressing 

adult emergence (Venkat Rao et al., 2016). Among ovicidal 

IGRs, hexaflumuron (200 mg/l) causes complete egg 

mortality, whereas lufenuron (1000 mg/l) delays hatching and 

produces >50% mortality of developing embryos (Achiri et 

al., 2017). Lufenuron and pyriproxyfen further reduce egg 

hatchability to 37.7% and 60.6%, respectively, often yielding 

malformed larvae and incomplete pupation (Aboelhadid et 

al., 2018). Integration of IGRs with  Trichogramma chilonis

releases increases parasitisation by 18-27% and reduces 

dead hearts by 20-35% (Patil et al., 2020, Ghosh et al., 2021). 

Population modelling indicates that lufenuron significantly 

lowers intrinsic rate of increase and adult longevity (Feng et 

al., 2023). Under field conditions, sequential applications of 

lufenuron (50 g a.i./ha) or diflubenzuron (25 g a.i./ha) 

reduced larval density by 64.9% and enhanced yield by 27% 

(Hameed et al., 2024). Collectively, IGRs alone or within IPM 

modules provide reliable, ecologically compatible 

alternatives to conventional neurotoxic insecticides for 

sustainable suppression of  in maize.C. partellus

Semiochemicals and pheromones: Semi chemicals o

particularly sex pheromones are now integral to monitoring 

and decision-support systems for . Pheromone C. partellus

trap catches closely reflect field population dynamics, 

enabling accurate forecasting, early warning and threshold-

based interventions. Molecular studies on pheromone-

binding proteins (PBPs) highlight their role in signal 

recognition and their potential for designing novel 

pheromone analogues through sequence analysis and 

molecular docking (Pedda Kasim et al., 2018). 

Advances in pheromone chemistry and behavioral 

ecology have significantly enhanced application efficacy. 

Synthetic lures developed for  spp. support mass Chilo

trapping and IPM integration, achieving 60-90% suppression 

of infestation across cropping systems (Chen et al., 2013). 

Optimized lure ratios, dispenser types and release rates 

tailored to agro-climatic zones ensure consistent trap 

performance. Semiochemical-based surveillance also 

improves intervention timing, reducing unnecessary 

insecticide sprays and residues (Taneja et al., 2020). 

Electrophysiological and field evaluations confirm that the 

blend of (Z)-11-hexadecenal and (Z)-11-hexadecenol in a 

100:100 ratio elicits maximum male attraction (Guleria et al., 

2023). Maize-derived kairomones have further been shown 

to synergize pheromone response, supporting the 

development of hybrid kairomone-pheromone lures with 

enhanced sensitivity under low-density infestations (Guleria 

et al., 2021). Efforts should prioritize standardized trap 

densities, improved controlled-release dispensers and 

integration of pheromone surveillance with biological control, 
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resistant cultivars and climate-responsive IPM models.

Emerging biorationals (RNAi and nanobiopesticides): 

Advances in molecular biotechnology and nano-formulations 

are expanding biorational options for managing . C. partellus

RNA interference (RNAi) has shown promising gene-specific 

suppression, with transgenic maize expressing dsRNA 

against the chitinase gene ( ) achieving 57-82% CpCHI

transcript knockdown and nearly 53% larval mortality 

(Adeyinka et al., 2023). Targeting chitin-synthase and 

metabolic genes similarly reduced larval growth and survival 

and induced deformities during pupation (Rana 2020). 

However, RNAi efficiency in lepidopterans is constrained by 

dsRNA instability and delivery barriers, encapsulation in 

nanoparticles or polymeric matrices enhances oral uptake, 

persistence and silencing efficiency (Nitnavare 2021, Lu 

2023).

Nanobiopesticides have likewise advanced the 

performance of botanical and microbial agents. Nano-

encapsulated azadirachtin formulations exhibit improved UV 

protection, stability and residual activity, resulting in stronger 

feeding deterrence and mortality compared with 

conventional formulations (Pasquoto-Stigliani et al., 2017). 

Nano-formulated fungal and plant-based biopesticides show 

20-40% higher larvicidal activity and improved persistence 

under controlled trials (Lu 2023). Nanocarriers such as 

liposomes and clay nanosheets also protect dsRNA from 

degradation, enabling hybrid RNAi-nanotechnology 

platforms with enhanced delivery and efficacy (Nitnavare 

2021). 

CONCLUSION

Maize stem borer,  remains a key constraint to  C. partellus

maize production across tropical and subtropical regions, 

with its polyphagy, overlapping generations and climatic 

resilience necessitating sustainable management 

approaches. Improved understanding of its bio-ecology and 

seasonal dynamics now supports more accurate forecasting 

and targeted interventions. Biorational tactics provide 

effective, environmentally compatible alternatives to 

conventional insecticides and their integration within robust 

IPM frameworks strengthened by digital advisory systems 

and extensive field validation offers a viable pathway for long-

term management of  while conserving beneficial C. partellus

fauna and overall agro-ecosystem health. This review calls 

for further research on developing synergistic biorational 

consortia (microbial, botanical and pheromone-based), 

strengthening decision-support tools for precise application 

timing and evaluating long-term impacts on natural enemies. 

Policy support for residue-free maize and organic 

certification will further enhance adoption. Multi-location 

validation across diverse Indian agro-ecologies remains 

critical for achieving durable, scalable IPM solutions for C. 

partellus. 

AUTHOR'S CONTRIBUTION 

G. V. Suneel Kumar conceptualized the review, 

developed the framework, supervised literature synthesis 

and finalized the manuscript. S. V. S. Gopala Swamy 

organized and interpreted relevant findings and critically 

reviewed the content for accuracy and completeness. C. 

Kathirvelu conducted the literature search and assisted in  

drafting. All authors approved the final version.

REFERENCES
Abhishek G and Yadav U 2024. The management strategies against 

maize stem borer,  (Swinhoe) on maize (  Chilo partellus Zea mays
L.): A review.  (5): Journal of Scientific Research and Reports 30
598-602.

Aboelhadid SM, Ibrahim SA and El-Gohary FA 2018. Laboratory 
evaluation of insect growth regulators on egg hatch and larval 
development of  (Swinhoe). Chilo partellus Egyptian Journal of 
Biological Pest Control : 112-118.28

Achiri TD, Abang AF and Fening KO 2017. Ovicidal and larvicidal 
activity of chitin synthesis inhibitors on  (Swinhoe). Chilo partellus
International Journal of Tropical Insect Science (4): 225-233.37

Adati R, Nakano H and Watanabe M 2021. Bioefficacy of plant-
derived terpenoids from  and Melia azedarach Annona 
squamosa Chilo partellus against maize stem borer,  (Swinhoe). 
Journal of Applied Entomology (4): 512-521.145

Adeyinka OS, Nasir IA and Tabassum B 2023. Host-induced 
silencing of the  gene resulted in developmental CpCHI
abnormalities and mortality in maize stem borer ( ). Chilo partellus
PLOS ONE (2): e0280963. 18

Adhikari B, Sapkota R, Thapa RB, Bhandari G and Dahal KC 2021. 
Biorational management of maize stemborer, Chilo 
partellus Azarian Journal of Agriculture(swinhoe).  (8): 38-449

Bhoi T K, Dhillon MK, Tanwar AK, Trivedi N and Kumar H 2020. 
Developmental biology of  on different maize Chilo partellus
genotypes and their effects on larval establishment and adult 
behavior.  (4).Indian Journal of Plant Protection 45

Chaudhary A, Mehta PK and Sharma S 2016. Evaluation of neem 
kernel extract and entomopathogenic fungi against maize stem 
borer,  (Swinhoe).  Chilo partellus Journal of Biological Control
30(3): 179-184.

Chen XM, Li DY, Zhou LL and Liu CZ 2013. Evaluation of 
pheromone-based mass trapping of Asian corn borer, Ostrinia 
furnacalis Pest  (Guenée), in maize fields of northern China. 
Management Science : 1050-1056.69

Deepthi J, Shekarappa and Patil RK 2008. Evaluation of biorational 
pesticides for the management of stem borer, Chilo partellus 
Swinhoe in sweet sorghum. Karnataka Journal of Agricultural 
Sciences 21(2): 293-294.

Dhaliwal AK, Brar DS and Jindal J 2018. Evaluation of new 
insecticides against maize stem borer,  Chilo partellus
(Swinhoe).  (3): 975-978.Indian Journal of Entomology 80

EPPO 2014.  Paris, France: European and PQR database.
M e d i t e r r a n e a n  P l a n t  P r o t e c t i o n  O r g a n i z a t i o n .  
http://www.eppo.int/DATABASES/pqr/pqr.htm

Feng J, Li Y, Chen X and Zhou Z 2023. Synergistic action of 
Beauveria bassiana and neem-based biopesticide against 
maize borers: laboratory and field evidence.  Crop Protection
165: 106196.

1846 Kumar et al



Feng Y, Li X and Zhou L 2023. Population-level impacts of sublethal 
insect growth regulator exposure on lepidopteran maize borers. 
Pest Management Science (9): 4123-4132.79

Ghosh A and Chakraborty S 2016. Pathogenicity and bioassay of 
nucleopolyhedrovirus against . Chilo partellus Indian Journal of 
Agricultural Sciences (3): 380-384.86

Ghosh P, Dutta M and Banerjee S 2021. Field evaluation of insect 
growth regulators and egg parasitoid  for Trichogramma chilonis
suppression of  in maize. Chilo partellus Indian Journal of 
Entomology (3): 593-599.83

Gichuru E, Mugo S, Murenga M and Tefera T 2019. Field evaluation 
of Bt maize hybrids for control of stem borers and fall armyworm 
in Kenya. (2): 281-295.African Crop Science Journal 27

Guleria S, Gupta G, Singh AK and Sharma S 2021. Behavioral and 
electrophysiological responses of  to host plant Chilo partellus
volatiles and their potential use in pest monitoring. Journal of 
Entomological Research (4): 567-574.45

Guleria S, Gupta G, Singh AK and Sharma S 2023. Optimization of 
sex pheromone blends for improved trapping efficiency of maize 
stem borer,  (Swinhoe). Chilo partellus Indian Journal of 
Entomology (2): 321-328.85

Hailu G, Niassy S, Khan ZR, Ochatum N and Subramanian S 2021. 
Fall armyworm ( ) infestations in East Spodoptera frugiperda
Africa: Assessment of damage and parasitism.  (4): Insects 12
314.

Hameed M, Ahmad M and Nadeem S 2016. Comparative efficacy of 
insect growth regulators and conventional insecticides against 
maize stem borer,  (Swinhoe), under field Chilo partellus
conditions.  (2): 379-386.Pakistan Journal of Zoology 48

Hameed MS, Khan KA, Urooj N and Noorka IR 2024. Efficacy of 
different concentrations of insect growth regulators (IGRs) on 
maize stem borer infestation.  (2): 066-072. IgMin Research 2

Irsad I, Prakash B, Sharma S and Yadav D 2023. Entomopathogen-
based biopesticides: insights into unraveling their potential in 
insect pest management.  : 1208237.Frontiers in Microbiology 14

Isman MB 2020. Botanical insecticides in the twenty-first 
century—fulfilling their promise?  Annual Review of Entomology
65: 233-249.

Jalali SK and Singh SP 2003. Bio-ecology of  Chilo partellus
(Swinhoe) (Lepidoptera: Pyralidae) and evaluation of its natural 
enemies.  : 79-100.Agricultural Review 24

Jalali SK and Singh SP 2004. Effect of various neem products on 
survival and feeding capacity of (Swinhoe) on Chilo partellus 
maize. : 329-336.Journal of Entomological Research 28

Jalali SK and Singh SP 2006. Biological control of  Chilo partellus
using egg parasitoid  and Trichogramma chilonis Bacillus 
thuringiensis Indian Journal of Agricultural Research.   (3): 40
184-189.

Jalali, SK, Singh SP and Tandon PL 2003. Field life tables of Chilo 
partellus Journal of  (Swinhoe) (Lepidoptera: Pyralidae). 
Biological Control : 47-56.17

Jat MC, Kumar S and Singh AK 2014. Bioefficacy of biorational 
insecticides against maize stem borer,  Chilo partellus
(Swinhoe).  (2): 348-352.Annals of Plant Protection Sciences 22

Kaur P, Kumar R and Kaur J 2023. Efficacy of neem-based 
formulations and  against maize stem Bacillus thuringiensis
borer, . (4): 312-Chilo partellus Journal of Biological Control 37
318.

Kfir R, Overholt WA, Khan ZR and Polaszek A 2002. Biology and 
management of economically important lepidopteran cereal 
stem borers in Africa   : 701-. Annual Review of Entomology 47
731.

Khadi BM, Patil RH and Hanchinal RR 2023. Thermal biology and 
population growth parameters of  under variable Chilo partellus
temperature regimes.  (3): Journal of Applied Entomology 147
423-432.

Kumar P, Suby SB, Kaur Jaswinder, Bajya DR, Sekhar JC, Soujanya 

P Lakshmi, Jindal J, Singh R, Bana J, Reddy LM and Girish KJ 
2021. Assessment of crop losses caused by  in Chilo partellus
Maize.  (2): 218-221. Indian Journal of Agricultural Sciences 91

Kumar R, Sharma P and Singh AK 2011. Laboratory evaluation of 
nucleopolyhedrovirus against maize stem borer. Annals of Plant 
Protection Sciences (2): 289-292.19

Kumela T, Alemu T and Tefera T 2022. Field evaluation of microbial 
and botanical biopesticides against maize stem borer (Chilo 
partellus International Journal of Tropical Insect Science ). 
42(2):1423-1431.

Lu Y 2023. The dsRNA delivery, targeting and application in pest 
management: routes, carriers and field prospects.  : Agronomy 13
714.

Manjunath TM, Rao BS and Naik CB 2018. Potential of granulosis 
virus for suppression of .  Chilo partellus Indian Journal of Ecology
45(Spl.): 412-417.

Midega CAO, Ogol CKPO and Overholt WA 2005. Life tables, key 
factor analysis and density relations of natural populations of the 
spotted maize stemborer,  (Lepidoptera: Chilo partellus
Crambidae), under different cropping systems at the Kenyan 
coast.  (2):  86-International Journal of Tropical Insect Science 25
95.

Midega CAO, Pittchar J, Pickett JA, Hailu G and Khan ZR 2018. A 
climate-adapted push–pull system effectively controls fall 
armyworm and stem borers in maize in East Africa. Field Crops 
Research 231: 54-61.

Mir SH, Dar AM and Bhat SA 2022. Status and abundance of maize 
stem borer ( ) under temperate conditions. Chilo partellus Journal 
of Entomology and Field Applications 7(2): 15-20.

Murenga MG, Gichuru E, Mugo S and Tefera T 2016. On-farm 
performance of Bt maize hybrids against  in Chilo partellus
western Kenya. : 107-113.Crop Protection 90

Mutamiswa R and Nyamukondiwa C 2020. Thermal tolerance and 
parasitism performance of  (Cameron) on Cotesia flavipes Chilo 
partellus (Swinhoe). (3): 198-208. 45Physiological Entomology

Mutamiswa R, Chidawanyika F and Nyamukondiwa C 2022. 
Biogeography of cereal stemborers and their natural enemies: 
implications for pest management under climate change.  Insects
13(3): 266.

Muzeyi C 2005. Effect of insect growth regulators and botanicals on 
the maize stem borer, , and its parasitoid Chilo partellus Cotesia 
flavipes Crop Protection in Uganda.  (9): 847-853.24

Nitnavare RB 2021. Next generation dsRNA-based insect control: 
Delivery strategies and successes in Lepidoptera. Frontiers in 
Plant Science : 673576.12

Ong'amo G, Khadioli N, Le Ru B, Mujica N and Carhuapoma P. 2016. 
Spotted stemborer, (Swinhoe 1885). : Kroschel Chilo partellus In
J, Mujica N, Carhuapoma P, Sporleder M. (eds.). Pest 
distribution and risk atlas for Africa. Potential global and regional 
distribution and abundance of agricultural and horticultural pests 
and associated biocontrol agents under current and future 
climates. Lima (Peru). International Potato Center (CIP). DOI 
10.4160/9789290604761 13. pp. 169 181‐ ‐

Panwar VPS 2005. Management of Maize Stalk Borer, Chilo 
partellus Stresses on maize in Tropicsin maize.  : .  Eds.  PH In
Zaidi and NN Singh.  ICAR Publication, New Delhi, India. 
pp.324-375.

Pasquoto-Stigliani, T, de Oliveira JL, Fraceto LF and Singh R 2017. 
Nanoencapsulation of azadirachtin enhances stability and 
efficacy against lepidopteran pests.  Journal of Pest Science
90(3): 1001-1013.

Patel R, Rathod P and Parmar B 2017. Field evaluation of CpNPV 
formulations against maize stem borer. Pest Management in 
Horticultural Ecosystems (1): 48-52.23

Patil CD, Deshmukh RM and Singh N 2020. Integration of novaluron 
with  for eco-friendly management of Trichogramma chilonis
maize stem borer.  (2): 89-95.Journal of Biological Control 34

Patil RK, Prasad YG and Reddy BN 2023. Synergistic action of 

1847Maize Spotted Stem Borer, Chilo partellus (Swinhoe)



azadirachtin and  against  Beauveria bassiana Chilo partellus
(Swinhoe) in maize under field conditions. Biocontrol Science 
and Technology (5): 647-659.33

Pedda Kasim D, Srideepthi R, Suneeta P, Krishna MSR and 
Lakshmisahitya U 2018. Identification of pheromone binding 
proteins of the  maize Stem Borer, Chilo partellus (Swinhoe 
1885) (Lepidoptera: Crambidae). Egyptian Journal of Biological 
Pest Control (6), https://doi.org/10.1186/s41938-017-0007-y28

Rana S 2020. Comparative analysis of Chitin synthase A dsRNA and 
RNAi efficiency in lepidopteran pests.  Frontiers in Plant Science
11: 427.

Rathod SD, Patel VJ and Chaudhari JN 2018. Compatibility and field  
performance of  and neem oil against Metarhizium anisopliae
maize stem borer,  (Swinhoe). Chilo partellus Indian Journal of 
Entomology (3): 496-502.80

Regier JC, Mitter C, Solis MA, Hayden JE, Landry B, Nuss M, 
Simonsen TJ, Yen SH, Zwick A and Cummings MP 2012. A 
molecular phylogeny for the pyraloid moths (Lepidoptera: 
Pyraloidea) and its implications for higher-level classification. 
Systematic Entomology : 635-656.37

Sadanandane C, Ramasubramanian T and Muthukrishnan N 2012. 
Field evaluation of diflubenzuron and lufenuron against maize 
stem borer,  (Swinhoe). Chilo partellus Madras Agricultural 
Journal (7-9): 497-500.99

Saini M, Kaur P and Singh N 2020. Field evaluation of Bacillus 
thuringiensis formulations and neem-based products against 
maize stem borer ( ). Chilo partellus Indian Journal of Plant 
Protection 48(1): 50-56.

Sau AK, Tanwar A.K and Dhillon MK 2023. Hibernation-induced 
biochemical changes in spotted stem borer Chilo partellus. 
Indian Journal of Agricultural Sciences (12): 1311-1318.93

Sharanabasappa H, Patil RS and Kalleshwaraswamy CM 2019. 
Evaluation of botanical insecticides for management of maize 
stem borer,  (Swinhoe). Chilo partellus Journal of Entomological 
Research (2): 247-254.43

Sharma D and Singh V 2024. Comparative field performance of 
micro-emulsified neem and karanj formulations for sustainable 
management of maize stem borer, . Chilo partellus Indian 
Journal of Plant Protection (1): 27-34.52

Siddal ingappa,  Th ippeswamy C,  Venka tesh H and 
Shivashankarappa Y 2010. Biology of maize stem borer, Chilo 
partellus International (Swinhoe) Crambidae: Lepidoptera. 
Journal of Plant Protection (1): 91-93.3

Singh M, Yadav RS and Kumar P 2022. Field evaluation of eco-
friendly insecticides against maize stem borer,  Chilo partellus
(Swinhoe).  Pest Management in Horticultural Ecosystems
28(1): 51-57.

Sinha MK 2014. Efficacy of nucleopolyhedrovirus against Chilo 
partellus Indian Journal of  under laboratory and field conditions. 
Ecology (2): 315-320.41

Sinha MK and Mohan M 2014. Efficacy of NPV (Nucleopolyhedrosis 

virus) against  in Maize crop. C. partellus Environment 
Conservation Journal (1&2): 223-224.15

Sinha S, Rawat P and Saxena RC 2005. Comparative ovicidal 
activity of azadirachtin congeners against maize stem borer, 
Chilo partellus Phytoparasitica (Swinhoe).  (6): 555-561.33

Suneel Kumar GV and Madhumathi T 2018. Comparative life tables 
of the spotted stem borer, (Swinhoe) on different Chilo partellus 
maize cultivars.  (4):1341-1350Indian Journal of Entomology 80

Suneel Kumar GV, Madhumathi T, Sairam KumarDV, Manoj Kumar V 
and Lal AM 2017a. Assessment of Avoidable Yield Losses due to 
spotted stem borer, (Swinhoe) in Maize (Chilo partellus Zea 
mays The Andhra Agricultural Journal L.)  (4): 852-857. 64

Suneel Kumar GV, Madhumathi T, Sairam Kumar DV, Manoj Kumar 
V and Lal Ahamed M 2017b. Assessment of yield loss caused by 
spotted stem borer, (Swinhoe) to maize (Chilo partellus Zea 
mays Journal of Research ANGRAU L.). (3): 1-1145

Tamiru A, Getu E, Jembere B and Bruce T 2012. Effect of 
temperature and relative humidity on the development and 
fecundity of  (Swinhoe) (Lepidoptera: Chilo partellus
Crambidae).  (1): 9-15.Bulletin of Entomological Research 102

Taneja SL, Choudhary B and Reddy BVS 2020. Pheromone-based 
decision thresholds for timing of interventions against maize 
stem borer .  (6): 1123-1134.Chilo partellus Insect Science 27

Tefera T and Pringle KL 2004. Mortality and maize leaf consumption 
of  (Lepidoptera: Pyralidae) larvae infected by Chilo partellus
Beauveria bassiana Metarhizium anisopliae International  and . 
Journal of Pest Management : 29-34.50

Tefera T, Mugo S, Mwimali M, Anani B, Tende R, Beyene Y, Gichuki S, 
Oikeh SO, Nang'ayo F, Okeno J, Njeru E, Pillay K, Meisel B and 
Prasanna BM 2016. Resistance of Bt-maize (MON810) against 
the stem borers  (Fuller) and  Busseola fusca Chilo partellus
(Swinhoe) and its yield performance in Kenya.  Crop Protection
89: 202-208.

Togbé CE, Zannou E, Gbèhounou G, Kossou D and Van Huis A 2014. 
Field evaluation of the synergistic effects of neem oil with 
Beauveria bassiana Bacillus  (Hypocreales: Clavicipitaceae) and 
thuringiensis kurstaki International  var.  (Bacillales: Bacillaceae). 
Journal of Tropical Insect Science (4): 248-259.34

Tonga A 2023. First report and molecular identification of Chilo 
partellus SHILAP  (Swinhoe, 1885) in southeastern Türkiye. 
Revista de Lepidopterología (203): 487-492.51

Venkat Rao V, Chaitanya RK, Naresh Kumar D, Bramhaiah M and 
Dutta Gupta A 2016. Developmental and hormone-induced 
changes of mitochondrial electron transport chain enzyme 
activities during the last instar larval development of maize stem 
borer,  (Lepidoptera: Crambidae). Chilo partellus General and 
Comparative Endocrinology (1): 32-39239

Vinay Kumar A, Anoorag RT, Divya Reddy R and Akhilesh T 2024. 
Efficacy of selected insecticides and biopesticides against maize 
stem borer,  (Swinhoe). Chilo partellus International Journal of 
Advanced Biochemistry Research (5): 411-414.8

Received 13 September, 2025; Accepted 22 November, 2025

1848 Kumar et al


