



Host-plant associations of moths across agro-ecosystem landscapes of Central Uttar Pradesh, India


Abstract
The present study was conducted to document moth diversity and host-plant associations across selected agricultural and associated habitats of Central and Northern Uttar Pradesh, India. Field observations and collections were carried out in representative localities of Kanpur, Lucknow, and Lakhimpur Kheri, covering agricultural fields, experimental farms, forestry areas, and associated habitats. Adult moths and larvae were recorded through direct field searches, handpicking, and crop inspections, while host plants were identified from observed larval feeding associations and verified using botanical references. A total of 34 moth species associated with 33 unique host-plant species belonging to 16 plant families were documented. Crambidae, Noctuidae, and Erebidae represented prominent components of the recorded fauna. Host utilization varied considerably among species, ranging from relatively host-restricted associations to broad polyphagy. Helicoverpa armigera exhibited the broadest host range, utilizing six crop species belonging to Fabaceae, Poaceae, and Solanaceae. Other economically important species, including Spodoptera litura, Spoladea recurvalis, Leucinodes orbonalis, Cnaphalocrocis medinalis, and Scirpophaga incertulas, showed distinct patterns of host utilization. The study provides baseline information on moth–host plant relationships and highlights their ecological and agricultural significance for future biodiversity assessment, pest monitoring, and integrated pest management in Uttar Pradesh.
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Introduction
Moths constitute one of the most diverse groups of insects within the order Lepidoptera and occupy important ecological roles in terrestrial ecosystems. Globally, more than 160,000 moth species have been described, Additionally, India supports a remarkably rich moth fauna, with more than 12,000 species reported from different geographical regions and habitat types. (Mathew et al. 2018, Heppner 2008). The moth represents one of the most diverse groups of phytophagous insects globally, playing crucial roles as pollinators, herbivores, and key components of terrestrial food webs. (Hailay 2024; Verma et al.  2023; Rajendran and Singh, 2016). Jaenike 1990). Insects play a pivotal role in global ecosystems, agriculture, human society, and animal health due to their immense diversity and natural resource contributions.  Khan et al. 2023; Wagner et al. 2021) and also moth insect as one of the most diverse and widespread groups of organisms on Earth, play fundamental roles in terrestrial ecosystems and provide important ecological services through their interactions with plants and other organisms (Khan et al., 2023; New, 2023). Moths contribute to ecosystem functioning as herbivores, pollinators, decomposers, and prey for a variety of organisms. (Upadhyay et al.  2025; Pradhan et al.  2024 and Uniyal et al. 2016 ). Their larvae, in particular, exhibit diverse feeding habits and utilize a wide range of plant species, making moth–plant interactions an important component of terrestrial biodiversity. (Wright et al. 2026; Sanyal & Uniyal, 2015; Menken, et al.  2010). 
. In Northern India, Uttar Pradesh comprises highly fertile and intensively cultivated agricultural landscapes characterized by diverse cropping systems, including rice, wheat, sugarcane, pulses, oilseeds, vegetables, and horticultural crops. (Singh, 2012; Singh et al., 2011 and Das, 2006). These agricultural ecosystems, together with associated forestry and semi-natural habitats, provide a wide range of resources for moth species. (Kennedy et al. 2026; Fetnassi et al. 2025) However, information on the diversity of moths and their associated host plants remains fragmented at the local and regional levels. This study presents a structured inventory of 34 moth species collected across distinct agricultural sites in Kanpur, Lakhimpur Kheri, and adjacent regions. The objective is to analyze host plant specificity, identify major polyphagous pest complexes, and establish baseline ecological data for pest management in Central and Northern Uttar Pradesh. 
Host association data are also relevant to pest management because host suitability is not uniform even among plants that are accepted by highly polyphagous species. Experimental studies on Helicoverpa armigera demonstrate substantial differences in survival, development, and reproductive performance among host crops, indicating that observed host records should be interpreted as ecological associations rather than as evidence that all hosts are equally suitable (Reigada et al., 2016). Similarly, the broad host range of Spodoptera litura is supported by physiological and genomic mechanisms that facilitate recognition and detoxification of chemically diverse plants (Cheng et al., 2017). These findings support the value of field-based host records for identifying crop sequences and non-crop reservoirs that may sustain pest populations. Within the intensively cultivated landscapes of Uttar Pradesh, a locality-based inventory can therefore provide a useful baseline for subsequent quantitative studies of seasonal abundance, host preference, larval performance, and movement among crops. Such information is especially relevant where heterogeneous mosaics of cereals, pulses, vegetables, horticultural crops, and woody vegetation occur in close proximity.
Host-plant breadth is a central ecological trait in Lepidoptera because larval feeding determines access to nutrients, exposure to plant defensive chemistry, and the spatial continuity of resources across a landscape. Comparative evidence across Lepidoptera indicates that host use ranges from narrow specialization to broad polyphagy, and that shifts in diet breadth are associated with major evolutionary and ecological transitions in plant-feeding lineages (Menken et al., 2010). In agricultural landscapes, this variation has practical importance because dietary generalists may use multiple cultivated and non-cultivated plants through successive crop seasons, whereas specialists may be more tightly linked to the occurrence and phenology of particular host taxa. At the same time, moth responses to land use are heterogeneous, and local habitat quality, agricultural intensification, pesticide exposure, and the availability of larval host plants can influence species persistence and assemblage composition (Wagner et al., 2021). Consequently, documenting moth-host associations at local scales provides information that complements broad biodiversity inventories by linking species occurrence directly with the plant resources used by immature stages.
Materials and Methods
Study Area
Field sampling and systematic observations were conducted across diverse agro-ecological zones within Uttar Pradesh, India, to assess localized moth diversity and host plant interactions. Primary collection efforts were concentrated across three representative agricultural regions: Kanpur, Lakhimpur Kheri, and Lucknow. These study areas encompass distinct cropping systems, experimental farms, and forestry belts, providing a representative cross-section of the state's agrarian landscapes. Sampling across these diverse sites enabled the documentation of key moth species, their associated botanical families, and their regional spatial distribution patterns.
 Sampling and Identification
Adult moth larvae were recorded through manually handpicking, direct field searches, and crop inspections across agricultural fields, experimental farms, and forestry nurseries. Host plants were identified based on larval feeding activity and verified using botanical flora reference keys. Species were taxonomically categorized by scientific nomenclature, associated host plants.
Result & Discussion: 
During the field survey, the host plants associated with moth species in different localities of Central Uttar Pradesh were observed. At present study, 34 moth species in association with 33 unique host-plant species belonging to 16 plant families were recorded.  The survey recorded a total of 34 moth species across 16 families associated with agricultural crops, horticultural plants, and forestry trees in Central and Northern Uttar Pradesh. Members of the families Crambidae, Noctuidae, and Erebidae dominated the collected fauna, accounting for the highest species richness and host plant interactions. Host specificity varied significantly among the recorded species monophagous species included Scirpophaga incertulas, oligophagous species included Cnaphalocrocis medinalis, and ployphagous Bradina admixtalis, which were restricted entirely to Poaceae (Oryza sativa), as well as Leucinodes orbonalis, which fed exclusively on Solanaceae (Solanum melongena and Solanum tuberosum). Conversely, broad polyphagy was observed in major economic pests Helicoverpa armigera exhibited the widest host range, feeding across six distinct crop species spanning Fabaceae, Poaceae, and Solanaceae. The observed host-plant associations are broadly consistent with earlier reports documenting diverse feeding relationships between moths and their host plants. Similarly, Spodoptera litura and Spoladea recurvalis exhibited broad host utilization and were recorded in association with host plants belonging to multiple families, including Poaceae, Amaranthaceae, and Euphorbiaceae. Such polyphagous feeding behaviour has also been documented in earlier studies, which reported the occurrence of S. litura and S. recurvalis on a diverse range of agricultural, horticultural, and weed host plants (Bhagat, 2018; Saini and Upadhyay 2025; Singh et al., 2004; Singh and Singh, 2014; Gangwar et al., 2015; Paul, 2020; Sanyal et al., 2018; Kalawate et al., 2023; Bisht et al., 2026). The present observations are further supported by earlier investigations of moth–host plant relationships, which have documented substantial variation in host utilization and feeding breadth among Lepidoptera (Ramachandran et al., 1990; Robinson et al., 1994, 2001; Mathew et al., 2018). These findings indicate that broad host utilization may contribute to the persistence and distribution of polyphagous moth species across heterogeneous agricultural and semi-natural habitats in the study region.
At the community level, the results also underscore the need to retain an ecological perspective when interpreting moths in agro-ecosystems. Moths include economically important herbivores, but they also contribute to food webs and other ecosystem processes, and regional trends can differ substantially among species and functional groups (Wagner et al., 2021). Integrated pest management should therefore aim to suppress damaging populations while avoiding unnecessary disruption of non-target moth diversity. In the context of the present study, the most defensible next step is a seasonally replicated survey linking each moth species with host availability, crop stage, larval density, and damage severity. This would permit stronger evaluation of host switching, identify the crops that function as important population reservoirs, and clarify whether the associations documented here are persistent across years and localities.
The host-association matrix generated in this study has practical value as a baseline for designing pest-monitoring programmes. For broad generalists such as H. armigera and S. litura, surveillance should include alternate host crops and vegetation that can maintain larvae between major crop cycles; for crop-linked species, monitoring can be concentrated around the susceptible phenological stages of the principal host. Evidence that host quality affects H. armigera fitness (Reigada et al., 2016) and that S. litura possesses extensive adaptive capacity for polyphagy (Cheng et al., 2017) further suggests that simple presence/absence host lists should be complemented by measures of larval abundance, development, crop injury, and seasonal continuity. Such measurements would allow host records to be ranked by epidemiological or pest-management importance rather than by occurrence alone.
3.4 Implications for monitoring and integrated pest management
Leucinodes orbonalis was recorded on Solanum melongena and S. tuberosum. Eggplant is a well-established major host, and experimental evaluation of eggplant genotypes has demonstrated substantial variation in resistance traits affecting L. orbonalis, reinforcing the close ecological relationship between the insect and solanaceous host characteristics (Challa et al., 2021). The present observations therefore contribute local evidence to the broader host-use literature, but they should not be interpreted as demonstrating equal preference for brinjal and potato. More generally, the coexistence of relatively restricted and broadly polyphagous species in the same landscape illustrates the range of host-use strategies expected in Lepidoptera (Menken et al., 2010). This contrast is important for surveillance because specialist pests may be monitored most efficiently within focal crops, whereas generalists require attention to alternate hosts and crop succession across the surrounding landscape.
Several records in the survey were comparatively host-restricted, including Cnaphalocrocis medinalis and Scirpophaga incertulas on rice and Leucinodes orbonalis on solanaceous hosts. Restricted host records are informative because they may indicate a stronger dependence on the availability and phenology of a particular crop group, although apparent specialization can also reflect the crops and locations sampled. For C. medinalis, experimental work confirms a strong behavioural relationship with rice as a host and shows that host-location and oviposition responses are mediated by plant cues (Sun et al., 2013). Accordingly, the present rice-associated record is biologically plausible and provides a basis for more detailed seasonal observations during crop stages that are susceptible to leaf-folder infestation. The same caution applies to S. incertulas: its occurrence on rice in the present inventory is consistent with a crop-linked association, but estimating its local importance would require replicated measurements of incidence and injury across fields and seasons.
3.3 Host-restricted associations and crop-linked specialists
Spodoptera litura was likewise recorded from hosts in Poaceae, Lamiaceae/Verbenaceae, and Euphorbiaceae in the present inventory. The ability of S. litura to exploit chemically diverse host plants has been linked to expanded sensory and detoxification gene families, providing a mechanistic basis for its broad polyphagy (Cheng et al., 2017). Such plasticity can complicate crop-by-crop control because populations may persist on alternate cultivated or non-cultivated hosts when a preferred crop is unavailable. For this reason, host-association records are particularly useful when integrated with crop calendars and surrounding vegetation surveys. The present observations support the need to consider the agricultural mosaic rather than an individual field as the ecological unit for monitoring polyphagous pests. However, the current dataset does not quantify larval density, damage intensity, or host preference; therefore, management conclusions should be framed as hypotheses for subsequent field validation rather than as direct estimates of pest pressure.
The widest host range in the present dataset was recorded for Helicoverpa armigera, which was associated with six crop species spanning Fabaceae, Poaceae, and Solanaceae. This pattern is compatible with the well-established polyphagous ecology of H. armigera, but the local host records should not be interpreted as equivalent host suitability. Controlled studies have shown that larval survival, development time, pupal performance, and fecundity can differ markedly among host species, so the contribution of a crop to population persistence depends on both availability and nutritional suitability (Reigada et al., 2016). The occurrence of H. armigera across crops belonging to different plant families is therefore important from an agro-ecosystem perspective because asynchronous crop phenologies may provide sequential resources that permit persistence across seasons. This interpretation is also consistent with broader evolutionary evidence that generalist feeding in Lepidoptera is supported by flexible host-use strategies rather than uniform performance on every recorded host (Menken et al., 2010).
3.2 Host breadth and polyphagous pest complexes
The survey recorded 34 moth species associated with 33 unique host-plant species from 16 plant families, indicating that the sampled agricultural and associated habitats supported a taxonomically and trophically heterogeneous moth assemblage. Because the sampling design was primarily inventory-based, these records are best interpreted as documented occurrence and feeding associations rather than estimates of relative abundance or statistically standardized host preference. Nevertheless, the representation of Crambidae, Noctuidae, and Erebidae is ecologically consistent with the importance of these families in crop-dominated landscapes, where larval feeding guilds include leaf feeders, stem and shoot borers, fruit borers, and generalist defoliators. Broader syntheses show that moth assemblages respond to interacting effects of land use, habitat continuity, plant composition, and agricultural intensification, with substantial variation among regions and ecological guilds (Wagner et al., 2021). The present locality records therefore provide a useful starting point for repeated seasonal surveys in Kanpur, Lucknow, and Lakhimpur Kheri. Future sampling using standardized effort, light trapping, larval counts, and repeated crop-stage observations would allow the current inventory to be converted into comparable estimates of richness, occupancy, and temporal turnover while retaining the host-association information that is central to pest ecology (Menken et al., 2010; Wagner et al., 2021).
3.1 Species composition and agro-ecosystem context
The recorded moth species and their host plants are tabulated below.
Table 1. Moth species, recorded host plants, plant families, and collection localities documented during the survey in Uttar Pradesh, India.
	Sr. No.
	Moths
	Host Plant
	Location

	1. 
	Bombyx mori
	Morus alba (Moraceae)
	Bighapur Kanpur

	2. 
	Eupterote gardneri
	Ricinus communis (Euphorbiaceae)
	Gola Lakhimpur Kheri

	3. 
	Mocis frugalis
	Sorghum bicolor, Zea mays (Poaceae),
	Paliya, Lakhimpur Kheri

	4. 
	Mocis undata
	Vigna mungo,  Cajanus cajan, Vigna unguiculata (Fabaceae),
	Daleepnagar, Kanpur

	5. 
	Achaea janata
	Ricinus communis (Euphorbiaceae)
	CSA, Kanpur

	6. 
	Amyna punctum
	Triticum aestivum (Poaceae),
	CSA, Kanpur

	7. 
	Helicoverpa armigera
	Arachis hypogaea, Cajanus cajan, Pisum sativum (Fabaceae), Sorghum bicolor (Poaceae), Solanum lycopersicum (Solanaceae),
	CSA, Dileepnagr, Ghatampur, Kanpur; Kakori, Lucknow, Gola, Paliya Lakhimpur Kheri

	8. 
	Mythimna separata
	Zea mays (Poaceae), Oryza sativa (Poaceae), Sorghum bicolor (Poaceae),
	CSA, Kanpur

	9. 
	Agrotis ipsilon
	Cajanus cajan, Vigna mungo (Fabaceae),
	CSA, Kanpur

	10. 
	Agrotis segetum
	Cucumis sativus (Cucurbitaceae)
	Gola, Lakhimpur Kheri

	11. 
	Dysgonia torrida
	Ricinus communis (Euphorbiaceae)
	CSA, Kanpur

	12. 
	Grammodes geometrica
	Zizyphus mauritiana (Rhamnaceae)
	CSA, Kanpur

	13. 
	Spodoptera exigua
	Glycine max (Fabaceae), Solanum melongena (Solanaceae)
	CSA, Kanpur

	14. 
	Earias vittella
	Abelmoschus esculentus (Malvaceae)
	CSA, Kanpur; Kakori, Lucknow,

	15. 
	Chilo auricilius
	Saccharum officinarum, Zea mays, Oryza sativa, orghum bicolor (Poaceae)
	Gola, Lakhimpur Kheri

	16. 
	Spoladea recurvalis
	Vigna radiata (Fabaceae), Amaranthus viridis, Beta vulgaris, Celosia argentea (Amaranthaceae)
	CSA, Kanpur

	17. 
	Asota caricae
	Shorea robusta (Dipterocarpaceae), Tectona grandis (Lamiaceae)
	CSA, Kanpur

	18. 
	Leucinodes orbonalis
	Solanum melongena, Solanum tuberosum (Solanaceae)
	CSA, Kanpur

	19. 
	Conogethes punctiferalis
	Zea mays (Poaceae), Carica papaya (Caricaceae)
	CSA, Kanpur

	20. 
	Pectinophora gossypiella
	Althaea rosea (Malvaceae)
	CSA, Kanpur

	21. 
	Eudocima materna
	Citrus aurantiifolia (Rutaceae)
	CSA, Kanpur

	22. 
	Diaphania indica
	Cucurbita moschata (Cucurbitaceae)
	CSA, Kanpur

	23. 
	Glyphodes bicolor
	Ficus benghalensis (Moraceae),
	Ghatampur, Kanpur

	24. 
	Glyphodes bivitralis
	Psidium guajava (Myrtaceae)
	Paliya, Lakhimpur Kheri

	25. 
	Maruca vitrata
	Cajanus cajan, Vigna mungo  (Fabaceae)
	CSA, Kanpur

	26. 
	Sameodes cancellalis
	Tectona grandis (Lamiaceae)
	Paliya, Lakhimpur Kheri

	27. 
	Cnaphalocrocis medinalis
	Oryza sativa (Poaceae)
	CSA, Kanpur

	28. 
	Olepa ricini
	Sesamum indicum (Pedaliaceae)
	CSA, Kanpur

	29. 
	Bradina admixtalis
	Oryza sativa (Poaceae)
	Paliya, Lakhimpur Kheri

	30. 
	Leucania loreyi
	Zea mays, Oryza sativa (Poaceae)
	CSA, Kanpur

	31. 
	Spodoptera litura
	Sorghum bicolor, Zea mays (Poaceae), Tectona grandis (Verbenaceae), Ricinus communis (Euphorbiaceae)
	CSA, Kanpur

	32. 
	Spilarctia obliqua
	Morus alba (Moraceae)
	CSA, Kanpur

	33. 
	Eudocima phalonia
	Mangifera indica (Anacardiaceae)
	CSA, Kanpur

	34. 
	Scirpophaga incertulas
	Oryza sativa (Poaceae)
	CSA, Kanpur


Conclusion:
The survey documented 34 moth species associated with 33 host-plant species across agricultural and adjoining habitats of Kanpur, Lucknow and Lakhimpur Kheri. The recorded assemblage included species with relatively restricted host associations as well as species occurring on plants from several botanical families. Major crop-associated moths, including Helicoverpa armigera, Spodoptera litura, Leucinodes orbonalis, Cnaphalocrocis medinalis and Scirpophaga incertulas, formed an important component of the inventory. These observations provide baseline information on local moth–plant relationships and may assist the design of future ecological and pest-monitoring studies. However, the records represent observed associations rather than quantitative estimates of host preference or pest pressure. Repeated seasonal sampling with standardised effort is required to establish the persistence and relative importance of individual host associations.
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