


[bookmark: _Hlk120798736]Original Research Article
Population Growth and Life Table Study of a Generalist Semilooper, Anomis sabulifera, Guenée 1852 (Lepidoptera: Erebidae) on two Brassicaceae and two Malvaceae Plants

ABSTRACT: The generalist semilooper pest, Anomis sabulifera, Guenée 1852 (Lepidoptera: Erebidae) is one of the major pests of different economic crops throughout the world. Basic information on insect pest population growth is necessary before deciding any strategy to combat with the pest. The stage-specific life table and population growth of A. sabulifera on two Brassicaceous plants i.e., Indian mustard (Brassica juncea), Oilseed rape (Brassica napus) and two Malvaceous plants i.e., Tossa jute (Corchorus olitorius) and China rose (Hibiscus rosa sinensis) were observed during their growing season in 2023-2025. Phytochemicals guided host preference (Indian mustard> Oilseed rape> Tossa jute> China rose) of the generalist semilooper, A. sabulifera represent a clear picture through population growth and developmental pattern. It also provides information about the vulnerability of developmental stages of A. sabulifera on the selected host plants. This study had suggested the use of multi-trap cropping by using the most preferred crops (Indian mustard> Oilseed rape) in a defined pattern with Tossa jute and or China rose as main crop which will obviously lead to less infestation of A. sabulifera or other such pests in the field than their sole cropping. Such study will also inform about the susceptibility and or severity of host cultivars towards A. sabulifera for their judicious management by using defined trap cropping system with higher production to promote IPM of such crops in near future.
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1. INTRODUCTION
“Globally economic crops are attacked by ecologically similar complexes of insect pests and their natural enemies” (Sadat, A., & Chakraborty, K., 2019). “Insect pests are one of the major constraints in limiting yield potential of different economic crops throughout the world” (Schoonhoven, L.M., et al., 2005, Kamar et al. 2025). “Two well-known oilseed crops like, Indian mustard (Brassica juncea) and Oilseed rape (Brassica napus) are extensively cultivated worldwide for edible oil and livestock feed” (Obermeier, C., et al., 2022 & Zayed, A., et al.,2024). Indian mustard, Brassica juncea L. (family: Brassicaceae), is a fast-growing oilseed crop and it is the third most ranked oilseed in terms of consumption after palm oil and soybean (Priyadarshini, P., et al.,2025 & Tripathi, M.K., et al., 2025). It is a significant oilseed crop in India, improving cultivation practices is essential for enhancing the productivity (Sharma, A., et al., 2025). However, productivity remains below potential due to an array of biotic and abiotic stressors coupled with a narrow genetic base (Tripathi, M.K., et al.2025). “Mustard holds a significant position as one of the key rabi oilseed crops in India, encompassing an expansive 6.51 million hectares of cultivated land and yielding an impressive 7.67 million metric tons of production with productivity rate of 1179 kilograms per hectare” (Halder, B., et al., 2025). “Whereas, Oilseed rape or rapeseed, Brassica napus L. (family: Brassicaceae), is a major crop in South Asia, China, central Europe, Canada and Australia and has significant economic value” (Obermeier, C., et al., 2022). It is a very young cultivated species originating from interspecific hybridisation of its natural ancestors B. oleracea (cabbage) and B. rapa (turnip rape) a few thousand years ago through domestication and intensive artificial selection by humans (Obermeier, C., et al., 2022). The oilseed rape significantly reduce damage from adult flea beetles (an insect complex mostly composed of Phyllotreta spp. (Coleoptera: Chrysomelidae) during winter season (Breitenmoser, S., et al., 2022).  In other instances, Tossa jute (Corchorus olitorius) and China rose (Hibiscus rosa sinensis) are two important malvaceous crops cultivated as one of the most important fiber crop and ornamental crop, respectively (Sissoko, S., et al., 2025; Mishra, S., et al.2025). But insect pests are serious hindrance to its production (Rahman, M.S., et al. 2022). Tossa jute, Corchorus olitorius L. (family: Malvaceae), is also used as leafy vegetable rich in protein, fiber, fatty acids, and essential vitamins (Alege, G.O., et al., 2025). “The yield loss was derived for some pest complexes viz., yellow mite, Polyphagotarsonemus latus (Tarsonemidae) and lepidopterans i.e. Bihar hairy caterpillar, Spilosoma obliqua (Arctiidae) and jute semilooper, Anomis sabulifera (Noctuidae) based on the plant’s response to insect injury” (Selvaraj, K., et al. 2024). China rose, Hibiscus rosa-sinensis L. (family: Malvaceae), is a well-known traditional, ornamental, and aesthetic plant in India and China due to its wide range of coloured cultivars with significant cultural and medicinal importance (Hagaggi, N.S.A., et al., 2025). It is one of the most beloved and esteemed landscape plants in with multi-colored and frequently year-round flowers and luxuriant foliage (Hodel, R.D., et al., 2022). The cotton leaf roller, Sylepta derogata Fabricius (Lepidoptera: Pyralidae) and hibiscus bud weevil, Anthonomus testaceosquamosus Linell (Coleoptera: Curculionidae), are major pest of tropical hibiscus (Navya, A., et al., 2025).

The cultivation and production of these crops are considered too risky for numerous pest problems along with other environmental factors associated with it (Fletcher, S.M., & Shi, Z., 2016; Schowalter, T.D., 2006). The poor productivity of these crops in India has been attributed to many factors but among them insect pests’ infestation is a major limiting factor (Breitenmoser, S., et al., 2022). Among the pest complex, jute semilooper, Anomis sabulifera (Guenée 1852) “[Lepidoptera: Erebidae] are the most destructive holo-metabolic insect pest in the South East Asian countries” (Babu, V.R., et al., 2021; Selvaraj, K., et al. 2024). It’s wide host range supports uninterrupted succession of generations. The life-cycle of the jute semilooper, A. sabulifera, is completed within 28-34 days (Sadat, A., & Chakraborty, K., 2019). They completed their life cycle through four metamorphic stages (egg, larva up to 5th instar, pupa and adult) and several generations are completed in a year (Sheikh, M.S., 2012). Pupation takes place in plant debris or in the soil and adults appear at the begins of crop growing. The larvae camouflage but are easily noticed when they crawl by producing a loop in the middle. For management several strategies like, physical, chemical and biological managements are common like other insect pests (Singh, A.K., & Kumar, M., 2015). But unfortunately, most of the time management of the notorious pests, A. sabulifera, are conducted injudiciously for even a single pest observation irrespective of pest density or their population growth (Carvalho, F.P., 2017). “These result into secondary pest outbreak, pest resurgence and development of pesticide resistance” (Kim, K.H., et al., 2017).

“Host plant quality influences larval growth and development of insect pests which are the key determinant of their adult longevity, fertility, fecundity and survivability” (Genc, H., & Nation, J.L., 2004). “Host primary metabolites (PMs) are used only for general vitality, growth and reproduction of the herbivores” (Dicke, M., 2000) whereas, most of the secondary metabolites (SMs) have defensive role (War, A.R., et al., 2012). “Morphological and chemical characters of plant surface waxes also serve an important role in insect–plant interactions” (Jetter, R., et al., 2000; Mobarak, S.H., et al., 2019). “Even, environmental factors always influence the growth, reproduction, longevity and survival of that population” (Schowalter, T.D., 2006). “Therefore, understanding the fundamental life history parameters of A. sabulifera on their host plants will enhance effective strategies to control these economic pests. On the other hand, life table is a powerful tool for analysing and understanding the effect of different hosts on feeding, growth, survival and reproduction of an insect pest for their management” (Kakde, A.M., et al., 2014). Thus, bioecology and population dynamics of the pests are very crucial for their sustainable management (Southwood, T.R.E., & Henderson, P.A., 2000). But, till date none of the studies has been performed with A. sabulifera on such type of Brassicaceous plants like, Indian mustard, Oilseed rape and Malvaceous plants like, Tossa jute and China rose using stage-specific life table. Thus, the present research undertaken to study the effects of different host phytochemicals on life table and population growth of a major pest A. sabulifera for their sustainable management. Therefore, attempts were made to find out the relationships between pest population growth and host preferences in respect to the host phytochemicals for their management.

2. MATERIALS AND METHODS
Series of laboratory experiments were conducted during 2023-2025 to study the life table and population growth of A. sabulifera on two Brassicaceous crops such as Indian mustard (Brassica juncea unguiculata), Oilseed rape (Brassica napus), and two malvaceous crops such as Tossa jute (Corchorus olitorius) and China rose (Hibiscus rosa sinensis) for sustainable pest management.

2.1. Host plants cultivation and field work: Two Brassicaceous plants like, Indian mustard, Oilseed rape and two Malvaceous plants like, Tossa jute and China rose were cultivated in a field situated near Chinsurah Rice Research Centre (CRRC), Chinsurah, 22°53' N, 88°23' E, 13m above sea level, Hooghly, West Bengal, India, in their growing season in 2023-2025. Total 24 [4 crop× (3 treated+3 control) =24] plots [each plot 10m× 10m; soil organic matter 5.3 ± 0.2%, pH 7.7, average photoperiod of about 13:11 (L:D) at 30–32°C] were prepared for cultivation of the four fabaceous crops with average plant density of 18±4 plants/m2. Fieldworks were conducted by growing the crops in randomized block design (RBD) with a gap of 1 m between two plots. The selected crops were observed over a traditional synthetic pesticide, Quinalphos 25 EC (@ 15gm a.i/ha) for two times along with control (without pesticide) side-by-side. The crops were naturally infested by A. sabulifera in the field and the pests were collected separately for their mass culture. Intact mature leaves from 3-4 weeks old crop plants from respective control plots were collected separately for phytochemical analysis as well as provided as food for the semiloopers. 

[bookmark: _Hlk120796049]2.2. Insect mass culture: The initial populations of A. sabulifera larvae were collected from each crop Indian mustard, Oil-seed rape, Tossa jute, China rose) separately from the cultivated fields near CRRC, Chinsurah, Hooghly, West Bengal, India during 2023-2025. The larvae were incubated separately in the laboratory at 26±1°C, 60±5% RH and a photoperiod of 12:12 (L:D) on intact mature leaves of the selected crops in glass jars (20 cm dia. × 30 cm ht.) until their pupation. After emergence of adults from the reared pupae, 6 pairs of newly emerged male and female were placed in an oviposition cage (25×25×25 cm) of fine nylon net containing a small cotton ball soaked with 10% honey solution for their feeding. The paired moths (male and female) were kept with respective fresh foliage separately for their oviposition. The stock culture of A. sabulifera was initiated with the F1 eggs on the selected crop cultivars with three replications at same conditions in a growth chamber [ten eggs in a glass jar (20 cm dia. × 30 cm ht.)] up to three generations. On each crop, newly laid eggs by the F3 females were collected in order to obtain the same aged eggs of defined cohort (n=100) for the crops to study life table and population growth with three replications. Mature leaf petioles of each crop were inserted into a moist piece of cotton, which was wrapped with aluminium foil to prevent moisture loss and replaced daily with fresh ones. The larvae were placed in a glass jar (20 cm dia. × 30 cm ht.) containing mature fresh leaves of the selected fabaceous crops in same condition up to their last instar (5th instar) for pupation. The pupae obtained from each glass jar were placed in separate glass jar (6 cm dia. × 10 cm ht.) covered with fine mesh nylon net in same condition up to their adult emergence on respective crops. Similarly, newly emerged 6 pairs of moths (male and female) derived from the respective crop cultivars were kept with respective fresh foliage separately in the same type of oviposition cage. Mortality and developmental durations from egg to adult along with newly emerged female’s fecundity were recorded separately for each host plant. 

2.3. Phytochemical analysis: Freshly collected intact leaves of (Indian mustard, Oilseed rape, Tossa jute and China rose) were initially rinsed with distilled water and dried by paper towelling separately for different phytochemical analysis such as total carbohydrates (Dubois, M., et al., 1956), total proteins (Miller, G.L., 1959), total lipids (Folch, J., et al., 1957), total amino acids (Moore, S., & Stein, W.H., 1948), total nitrogen (Humphries, E.C., 1956), moisture (Banerjee, T.C., & Haque, N., 1984), ash content (Banerjee, T.C., & Haque, N., 1984), total phenols (Bray, H.G., & Thorpe, W.V., 1954), total flavonoids (Zhishen, J., et al., 1999), Tannins (Trease, G.E., & Evans, W.C.,1983), saponins (Trease, G.E., & Evans, W.C., 1983), alkaloids (Harborne, J.B., 1973), phytates (Reddy, M.B., & Love, M., 1999)  and oxalates (Day, R.A., & Underwood, A.L.,1986). Total alkanes (Roy et al., 2013b), free fatty acids (Roy et al., 2012) as well as free and bound amino acid (Roy et al., 2013a) content were also determined as in (Roy, N., 2019). Determination of each biochemical analysis was repeated for three times and expressed in dry or fresh weight basis accordingly (Roy, N., & Barik, A., 2013, Roy, N., 2020 & Roy, N., 2021).

2.4. Life table study: The data on survival, developmental duration and oviposition of A. sabulifera on the selected two Brassicaceous plants like, Indian mustard, Oilseed rape and two Malvaceous plants like, Tossa jute and China rose were analysed separately based on age-stage life table. It includes several parameters, which were calculated with the formulae of Carey (1993), Krebs (1994), Price (1998) and Southwood (1978). These parameters include probability of survival from birth to age x (lx), proportion of dying (dx), mortality rate (qx) and survival rate (sx) per day per age class from egg to adult stages. Using these parameters, the following statistics like total individuals at age x and beyond k (Tx), average population alive in each stage (Lx), life expectancy (ex), gross reproductive rate (GRR or mx), net reproductive rate (NRR or R0), mean generation time (Tc), doubling time (DT), intrinsic rate of population increase (rm), and finite rate of population increase (λ), weekly multiplication rate (λ7), increase rate per generation (λTc) were also computed, using Carey’s formulae (1993). Some other population parameters like potential fecundity (Pf), total fertility rate (Fx), effective population size (Ne), mortality coefficient (MC), population growth rate (PGR), population momentum factor of increase (PMF), expected population size in 2nd generation (PF2), Hypothetical females in 2nd generation (HFF2), expected females in 2nd generation (EFF2), general fertility rate (GFR), crude birth rate (CBR), reproductive value (RV), vital index (VI) and trend index (TI) were also determined by using well defined formulae (Southwood 1978; Carey 1993; Roy 2021).      

2.5. Statistical Analysis: Experimental data of different phytoconstituents of the selected two Brassicaceous crops (Indian mustard, Oilseed rape) and two Malvaceous crops (Tossa jute, China rose) and the pest, A. sabulifera, population parameters were homogeneous among treatments as confirmed by Levene’s homogeneity test. All the data were normally distributed as determined by Shapiro–Wilk tests and thus the data were analysed with one-way ANOVA (Zar, J.H., 1999). Means associated with all the data were separated using Tukey’s (HSD) test when significant values were obtained (Zar, J.H., 1999). All the statistical analysis was performed by using SPSS, version 16.0.  

3. RESULTS
3.1. Host Phytochemicals: The chemical constituents of the selected Brassicaceous crops (Indian mustard, Oilseed rape) and Malvaceous crops (Tossa jute, China rose) were presented in Table 1. All the PMs and SMs were varied significantly (F3,8≥25.084, P≤0.001) among the crops (Table 1). Among the PMs, total carbohydrates and proteins (µg/mg dry weight) were highest in Indian mustard (70.973±0.542 and 20.267±0.269, respectively) and least in China rose (61.137±0.560 and 17.337±0.480, respectively) (Table 1). Whereas, total lipids, amino acids, Nitrogen (%) and moisture (%) content were highest in Oilseed rape followed by Tossa jute, China rose and Indian mustard, respectively (Table 1). All the SMs were in the order of Indian mustard< China rose< Tossa jute< Oilseed rape (Table 1). Among the SMs, total phenol and phytate (µg/mg dry weight) were also highest in Oilseed rape (28.787±0.299 and 22.727±0.249, respectively) and least in Indian mustard (17.507±0.492 and 7.319±0.442, respectively) (Table 1). Similarly, alkanes, free fatty acids, free and bound amino acids were in the same order of the SMs (Indian mustard< China rose< Tossa jute< Oilseed rape) (Table 1). Ultimately, the ratio of PMs to SMs was significantly (F3,8≥39.452, P<0.001) varied in the selected crops and can be arranged in the order of Indian mustard> Oilseed rape> Tossa jute> China rose.

Table 1. Phytochemical variations (Mean ± SE of 3 observations) in four plants like, Indian mustard (Brassica juncea), Oilseed rape (Brassica napus), Tossa jute (Corchorus olitorius) and China rose (Hibiscus rosa sinensis) observed during their growing season in 2023-2025. All the estimated chemicals significantly differed within the host plants at P<0.05 by Tukey’s (HSD) test. 
	Phytochemicals (ug/mg dry wt)
	Indian mustard
	Oilseed rape
	Tossa jute
	China rose
	F3,8
	P

	Total Carbohydrate
	70.973 ± 0.542a
	64.067 ± 0.349b
	61.903 ± 0.203c
	61.137 ± 0.560d
	289.149
	<0.001

	Total protein
	20.267 ± 0.269a
	17.674 ± 0.462b
	18.103 ± 0.123c
	17.337 ± 0.480d
	25.084
	<0.001

	Total Lipid
	15.891 ± 0.492a
	18.867 ± 0.299b
	16.703 ± 0.153c
	15.937 ± 0.510d
	28.089
	<0.001

	Total Amino acids
	6.17 ± 0.452a
	14.747 ± 0.259b
	12.583 ± 0.113c
	11.817 ± 0.470d
	192.811
	<0.001

	Total Nitrogen (%)
	6.579 ± 0.462a
	16.187 ± 0.269b
	14.023 ± 0.123c
	13.257 ± 0.480d
	247.808
	<0.001

	Moisture (%)
	81.935 ± 0.652a
	92.627 ± 0.459b
	90.463 ± 0.313c
	89.697 ± 0.670d
	313.827
	<0.001

	Ash content (%)
	13.853 ± 0.502a
	26.147 ± 0.309b
	23.983 ± 0.163c
	23.217 ± 0.520d
	427.032
	<0.001

	Total phenol
	17.507 ± 0.492a
	28.787 ± 0.299b
	26.623 ± 0.153c
	25.857 ± 0.510d
	353.228
	<0.001

	Total Flavonoid
	16.068 ± 0.472a
	27.747 ± 0.279b
	25.583 ± 0.133c
	24.817 ± 0.490d
	381.416
	<0.001

	Tanin
	10.364 ± 0.452a
	24.927 ± 0.259b
	22.763 ± 0.113c
	21.997 ± 0.470d
	618.910
	<0.001

	Saponin
	14.656 ± 0.432a
	28.027 ± 0.239b
	25.863 ± 0.093c
	25.097 ± 0.450d
	513.520
	<0.001

	Alkaloid
	12.441 ± 0.482a
	26.427 ± 0.289b
	24.263 ± 0.143c
	23.497 ± 0.500d
	566.637
	<0.001

	Phytate
	7.319 ± 0.442a
	22.727 ± 0.249b
	20.563 ± 0.103c
	19.797 ± 0.460d
	699.910
	<0.001

	Oxalate
	5.575 ± 0.512a
	21.467 ± 0.319b
	19.303 ± 0.173c
	18.537 ± 0.530d
	748.622
	<0.001

	Phytochemicals (mg/100g fwt)
	
	
	
	
	
	

	Alkane
	25.436 ± 0.532a
	33.927 ± 0.339b
	31.763 ± 0.193c
	30.997 ± 0.550d
	188.583
	<0.001

	Free fatty Acids
	30.516 ± 0.502a
	39.007 ± 0.309b
	36.843 ± 0.163c
	36.077 ± 0.520d
	188.583
	<0.001

	Free AA
	10.206 ± 0.472a
	18.697 ± 0.279b
	16.533 ± 0.133c
	15.767 ± 0.490d
	188.583
	<0.001

	Bound AA
	31.396 ± 0.442a
	39.887 ± 0.249b
	37.723 ± 0.103c
	36.957 ± 0.460d
	188.583
	<0.001


Note: Different alphabets with in the rows indicate the means (Mean ± SE of 3 observations) are significantly different (P< 0.05, Tukey’s HSD) with F and P values (ANOVA) while comparing one type of host plant with the other. 

3.2. Population dynamics: The stage-specific life tables of A. sabulifera were investigated on the two Brassicaceous crops (Indian mustard, Oilseed rape) and two Malvaceous crops (Tossa jute, China rose) in the laboratory and showed four distinct stages (i.e., egg, larva, pupa and adult) with four larval instars (Table 2). The primary life table parameters (lx, qx, Lx, Tx and ex) on the selected crop cultivars were showed more or less same pattern without significant (F3,8≥0.541; P≤0.467) variations due to almost same metabolic utility of respective host phytoconstituents (Table 2). The lx, Lx, Tx and ex values of A. sabulifera gradually decreased throughout the developmental stages except egg stage for ex on the selected crops (Table 2) and they also produce type-III survivorship curve like most of the insects. Whereas, qx was also decreased in upto the larval instars and comparatively higher in pupa and adult stage without significant differences on the selected crops (Table 2). The values of the primary life table parameters (lx, Lx, Tx and ex) on the selected crop cultivars could be arranged in the order of Indian mustard> Oilseed rape> Tossa jute> China rose except qx and kx which were in reverse order (Table 2).

[bookmark: _Hlk156551570]All the secondary population parameters on the selected crops were showed more or less significant (F3,8≥5.952; P≤0.020) variations with few exceptions due to respective host phytoconstituents (Table 3). The average Pf (eggs/female) of A. sabulifera was highest on the Indian mustard (152.000±9.238) followed by Oil-seed rape (113.000±5.508), Tossa jute (104.333±5.548) and China rose (78.333±7.796) with significant (F3,8=17.972; P=0.001) variations (Table 3). The Fx, GRR or mx, NRR or R0 of A. sabulifera were in the same order of Indian mustard> Oil-seed rape> Tossa-jute> China rose as for Pf values with significant (F3,8≥6.199; P≤0.018) variations (Table 3). The rm (individuals/female/day) of A. sabulifera was in the same order of Indian mustard (0.092±0.006)> Oilseed rape (0.083±0.002)> Tossa jute (0.083±0.004)> and China rose (0.076±0.004) like the Pf without significant (F3,8=2.606; P=0.124) variations (Table 3). Average Tc and DT of A. sabulifera for the selected crops were in the reverse order (Indian mustard< Oilseed rape> Tossa jute< China rose) like the Pf without any significant (F3,8≥0.863; P≤0.499) variations (Table 3). The λ, PMF, GRF, CBR, RV and TI of A. sabulifera were in the same order of Indian mustard> Oilseed rape> Tossa jute> China rose like the Pf values with or without significant (P<0.050) variations (Table 3). The Ne and PGR values of A. sabulifera were in the same order of Pf values, with significant (F3,8≥9.660; P≤0.005) variations (Table 3). All the population growth and reproductive parameters of A. sabulifera were significantly affected by the respective host phytoconstituents (Table 1) and for their specific population growth pattern (Table 3). Thus, overall population growth of the generalist pest, A. sabulifera, showed highest preferences for the Indian mustard followed by Oilseed rape, Tossa jute and least preference for the China rose.





Table 2. Population parameters (Mean ± SE of 3 observations) of A. sabulifera Guenée (1852) on four plants like, Indian mustard (Brassica juncea), Oilseed rape (Brassica napus), Tossa jute (Corchorus olitorius) and China rose (Hibiscus rosa sinensis) observed during their growing season in 2023-2025.
	Stages
	Indian mustard
	Oilseed rape
	Tossa jute
	China rose
	F3,8
	p

	
	lx

	Egg-0
	1.000±0.000a
	1.000±0.000a
	1.000±0.000a
	1.000±0.000a
	0.000
	1.000

	lnst- I -1
	0.483±0.033a
	0.527±0.028b
	0.497±0.028a
	0.467±0.028c
	1.349
	0.560

	lnst- II-2
	0.413±0.027a
	0.467±0.028b
	0.437±0.028c
	0.407±0.028a
	1.688
	0.467

	lnst- III-3
	0.377±0.020a
	0.437±0.028b
	0.407±0.028c
	0.377±0.028a
	2.048
	0.383

	lnst- IV-4
	0.327±0.015a
	0.377±0.028b
	0.347±0.028c
	0.317±0.028a
	2.191
	0.419

	lnst- V-5
	0.273±0.015a
	0.327±0.028b
	0.297±0.028c
	0.267±0.028a
	2.190
	0.399

	Pup-6
	0.240±0.015a
	0.287±0.028b
	0.257±0.028c
	0.227±0.028a
	2.171
	0.440

	Adult-7
	0.197±0.009a
	0.153±0.009b
	0.130±0.010c
	0.117±0.015c
	20.365
	0.004

	
	qx

	Egg-0
	0.517±0.033a
	0.473±0.028b
	0.503±0.028a
	0.533±0.028c
	1.349
	0.560

	lnst- I -1
	0.144±0.014a
	0.115±0.007b
	0.122±0.007b
	0.130±0.008c
	1.965
	0.240

	lnst- II-2
	0.087±0.025a
	0.065±0.004b
	0.069±0.005b
	0.075±0.006b
	0.541
	0.687

	lnst- III-3
	0.132±0.008a
	0.139±0.010a
	0.149±0.011b
	0.161±0.013c
	5.414
	0.303

	lnst- IV-4
	0.164±0.011a
	0.134±0.011b
	0.146±0.013c
	0.161±0.016a
	1.943
	0.402

	lnst- V-5
	0.122±0.025a
	0.125±0.012a
	0.138±0.015b
	0.154±0.018c
	0.937
	0.615

	Pup-6
	1.000±0.000a
	1.000±0.000a
	1.000±0.000a
	1.000±0.000a
	0.000
	1.000

	Adult-7
	1.000±0.000a
	1.000±0.000a
	1.000±0.000a
	1.000±0.000a
	0.000
	1.000

	
	Lx

	Egg-0
	0.742±0.016a
	0.763±0.014b
	0.748±0.014a
	0.733±0.014c
	1.349
	0.560

	lnst- I -1
	0.448±0.029a
	0.497±0.028b
	0.467±0.028c
	0.437±0.028a
	1.518
	0.515

	lnst- II-2
	0.395±0.023a
	0.452±0.028b
	0.422±0.028c
	0.392±0.028a
	1.895
	0.421

	lnst- III-3
	0.352±0.017a
	0.407±0.028b
	0.377±0.028c
	0.347±0.028a
	2.106
	0.402

	lnst- IV-4
	0.300±0.014a
	0.352±0.028b
	0.322±0.028c
	0.292±0.028a
	2.193
	0.409

	lnst- V-5
	0.257±0.015a
	0.307±0.028b
	0.277±0.028c
	0.247±0.028a
	2.191
	0.419

	Pup-6
	0.120±0.008a
	0.143±0.014b
	0.128±0.014c
	0.113±0.014a
	2.171
	0.440

	Adult-7
	0.098±0.004a
	0.077±0.004b
	0.065±0.005c
	0.058±0.007d
	20.365
	0.004

	
	Tx

	Egg-0
	2.493±0.110a
	2.777±0.157b
	2.612±0.157c
	2.447±0.157a
	1.973
	0.437

	lnst- I -1
	1.872±0.103a
	2.157±0.157b
	1.992±0.157c
	1.827±0.157a
	2.032
	0.428

	lnst- II-2
	1.423±0.076a
	1.660±0.128b
	1.525±0.128c
	1.390±0.128a
	2.110
	0.415

	lnst- III-3
	1.028±0.054a
	1.208±0.100b
	1.103±0.100c
	0.998±0.100a
	2.164
	0.414

	lnst- IV-4
	0.677±0.036a
	0.802±0.071b
	0.727±0.071c
	0.652±0.071a
	2.191
	0.419

	lnst- V-5
	0.377±0.022a
	0.450±0.043b
	0.405±0.043c
	0.360±0.043a
	2.187
	0.425

	
	0.120±0.008a
	0.143±0.014b
	0.128±0.014c
	0.113±0.014a
	2.171
	0.440

	Adult-7
	0.098±0.004a
	0.077±0.004b
	0.065±0.005c
	0.058±0.007d
	20.365
	0.004

	
	ex

	Egg-0
	2.493±0.110a
	2.777±0.157b
	2.612±0.157c
	2.447±0.157a
	1.973
	0.437

	lnst- I -1
	3.882±0.116a
	4.086±0.081b
	4.000±0.091c
	3.902±0.104a
	1.332
	0.478

	lnst- II-2
	3.450±0.079a
	3.550±0.062b
	3.483±0.071c
	3.407±0.082a
	1.087
	0.596

	lnst- III-3
	2.731±0.006a
	2.760±0.051a
	2.705±0.060b
	2.640±0.070c
	3.425
	0.463

	lnst- IV-4
	2.070±0.019a c
	2.124±0.031b
	2.090±0.013a
	2.050±0.044c
	2.062
	0.501

	lnst- V-5
	1.378±0.025a
	1.375±0.012a
	1.362±0.015b
	1.346±0.015c
	0.937
	0.615

	Pup-6
	0.500±0.000a
	0.500±0.000c
	0.500±0.000a
	0.500±0.000a
	0.000
	1.000

	Adult-7
	0.500±0.000a
	0.500±0.000b a
	0.500±0.000c a
	0.500±0.000d a
	0.000
	1.000

	
	kx

	Egg-0
	0.318±0.030a
	0.280±0.024b
	0.305±0.026a
	0.333±0.027c
	1.249
	0.584

	lnst- I -1
	0.068±0.007a
	0.053±0.003b
	0.056±0.004b
	0.060±0.004c
	1.958
	0.241

	lnst- II-2
	0.040±0.012a
	0.029±0.002b
	0.031±0.002c
	0.034±0.003c
	0.553
	0.680

	lnst- III-3
	0.061±0.004a
	0.065±0.005a
	0.070±0.006b
	0.076±0.007c
	5.409
	0.306

	lnst- IV-4
	0.078±0.006a
	0.063±0.006b
	0.069±0.007c
	0.076±0.008a
	1.935
	0.408

	lnst- V-5
	0.057±0.012a
	0.058±0.006a
	0.064±0.007b
	0.073±0.010c
	0.935
	0.614

	Pup-6
	0.086±0.009a
	0.269±0.029b
	0.292±0.017c
	0.288±0.016c
	14.954
	0.000

	Adult-7
	0.201±0.000a
	0.201±0.000a
	0.201±0.000a
	0.201±0.000a
	1.333
	0.546


Note: Different alphabets with in the rows indicate the means (Mean ± SE of 3 observations) are significantly different (P< 0.05, Tukey’s HSD) with F and P values (ANOVA) while comparing one type of host plant with the other. 



Table 3. Population parameters (Mean ± SE of 3 observations) of A. sabulifera Guenée (1852) on four plants like, Indian mustard (Brassica juncea), Oilseed rape (Brassica napus), Tossa jute (Corchorus olitorius) and China rose (Hibiscus rosa sinensis) observed during their growing season in 2023-2025.
	Population parameters 
	Indian mustard
	Oilseed rape
	Tossa jute
	China rose
	F3,8
	p

	Potential fecundity (Pf)
	152.000±9.238a
	113.000±5.508b
	104.333±5.548c
	78.333±7.796d
	17.972
	0.001

	Total fertility rate (Fx)
	1879.920±120.434a
	1097.670±117.142b
	849.030±44.950c
	589.890±127.851d
	26.654
	<0.001

	Gross reproductive rate (GRR or mx)
	95.760±5.820a
	71.190±3.470b
	65.730±3.495c
	49.350±4.911d
	17.972
	0.001

	Net reproductive rate (NRR or R0)
	26.074±1.350a
	23.428±3.014b
	19.358±1.444c
	13.413±2.571d
	6.199
	0.018

	Generation time (Tc)
	35.617±1.576a
	37.633±1.814b
	35.633±1.814a
	33.633±1.814c
	0.863
	0.499

	Doubling time (DT)
	7.591±0.450a
	8.321±0.243b
	8.350±0.369b
	9.187±0.465c
	2.767
	0.111

	Intrinsic rate of increase (rm)
	0.092±0.006a
	0.083±0.002b
	0.083±0.004b
	0.076±0.004c
	2.606
	0.124

	Euler's corrected r (rc)
	0.166±0.006a
	0.204±0.006b
	0.229±0.014c
	0.220±0.008d
	9.123
	0.006

	Finite rate of increase (λ)
	1.096±0.006a
	1.087±0.003b
	1.087±0.004b
	1.079±0.004c
	2.598
	0.125

	Weelkly multiplication rate (λ7)
	1.907±0.076a
	1.794±0.030b
	1.793±0.044b
	1.702±0.049c
	2.545
	0.129

	Increase rate per generation (λTc)
	26.074±1.351a
	23.428±3.014b
	19.358±1.444c
	13.413±2.571d
	6.199
	0.018

	Effective Population size (Ne)
	18.337±0.822a
	14.297±0.822b
	12.121±0.932c
	10.878±1.355d
	10.563
	0.004

	Generation mortality (GM)
	0.622±0.029a
	0.547±0.046b
	0.596±0.051b
	0.652±0.059a
	0.875
	0.493

	Mortality coefficient (MC)
	0.082±0.007a
	0.085±0.001 a b
	0.079±0.010a
	0.093±0.003b
	0.910
	0.478

	Generation survival (GS)
	0.568±0.029a
	0.618±0.022b
	0.594±0.025c
	0.568±0.028a
	0.842
	0.508

	Population growth rate (PGR)
	1.814±0.162a
	1.282±0.102b
	1.079±0.068c
	0.895±0.155d
	9.660
	0.005

	Population momentum factor of increase (PMF)
	34.980±2.618a
	26.469±0.573b
	26.152±1.771c
	22.317±0.911c
	10.244
	0.004

	Population size in 2nd generation (PF2)
	687.078±55.766a
	406.275±28.630b
	336.653±10.728c
	262.583±42.249d
	23.605
	<0.001

	Hypothetical F2 females (HFF2)
	683.484±71.213a
	567.017±136.009b
	378.894±56.792c
	193.125±66.118d
	5.952
	0.020

	Realised F2 females (RFF2)
	432.859±35.133a
	255.953±18.037b
	212.092±6.759c
	165.427±26.617d
	23.605
	<0.001

	General fertility rate (GFR)
	12.339±1.030a
	11.709±0.114b
	12.994±1.702a
	10.737±0.365c
	0.900
	0.482

	Crude birth rate (CBR)
	4.070±0.377a
	2.596±0.088b
	2.608±0.317c
	2.075±0.088d
	11.440
	0.003

	Reproductive value (RV)
	191.520±11.639a
	142.380±6.940b
	131.460±6.990c
	98.700±9.823d
	17.972
	0.001

	Vital Index (VI)
	0.131±0.012a
	0.136±0.001a
	0.126±0.015b
	0.148±0.005c
	0.910
	0.478

	Trend index (TI)
	81.681±8.076a
	39.507±2.263b
	34.798±2.925c
	26.314±3.165d
	27.406
	<0.001


Note: Different alphabets with in the rows indicate the means (Mean ± SE of 3 observations) are significantly different (P< 0.05, Tukey’s HSD) with F and P values (ANOVA) while comparing one type of host plant with the other. 

4. DISCUSSIONS 
“The basic information on population growth of an insect pest in respect to host phytoconstituents is necessary before combating with the pest” (Awmack, C.S., & Leather, S.R., 2002). “Pest population growth is regulated by host phytoconstituents and both are highly dynamic in nature” (Shobana, K., et al., 2010). “Host PMs (carbohydrates, proteins, lipids, amino acids) including moisture content are used only for general vitality, growth and reproduction of the herbivores” (Genc, H., & Nation, J.L., 2004). While, SMs have defensive role and they affect adversely on the herbivores (War, A.R., et al., 2012) due to higher metabolic costs (Xue, M., et al., 2010). “Among the SMs, plant phenols, flavonoids, Tannins, terpenoids, alkaloids, etc. constitute the most common and cosmopolitan group of defensive compounds against insect herbivores” (Treutter, D., 2006; Howe, G.A., & Jander, G., 2008). The effect of different food sources on population growth was observed in D. casignetum (Roy, N., 2019), S. obliqua (Mobarak, S.H., et al., 2019), S. litura (Xue, M., et al., 2010), H. armigera (Liu, Z., et al., 2004), P. xylostella (Sarfraz, M., et al., 2007) and many more separately on different host plants. In all cases the population parameters mainly survival and developmental duration and fecundity were in good agreement with our findings on the selected generalist semilooper, A. sabulifera (Narvekar, P.F., et al., 2018). Phytochemical analyses of the four selected crops had revealed that the two Brassicaceous crops (Indian mustard> Oilseed rape) were with good nutritional (PMs) quality compared to the other two Malvaceous crops (Tossa jute> China rose). Such variations in host phytochemicals were directly affected the development and growth of A. sabulifera as in other insects (Sadat A., & Chakraborty K., 2019). Ultimately, respective host utilization efficiencies were reflected in their fecundity, larval survival and adult emergence of A. sabulifera in the order of Indian mustard> Oilseed rape> Tossajute> China rose with almost same other reproductive parameters as in other insects. Pest ecology and population dynamics are widely useful techniques in their management (Kakde, A.M., et al., 2014). The Pf, GRR or mx, NRR or R0, rm, λ, etc. are fundamental ecological parameters to predict the pest population growth to evaluate the performance of an insect on different host plants as well as their resistance (Southwood, T.R.E., & Henderson, P.A., 2000). In this finding, all these fundamental parameters were almost higher in Indian mustard followed by Oilseed rape, Tossa-jute, China rose based on respective host preference of A. sabulifera like most of the insects (Roy, N., & Barik, A., 2013; Roy, N., 2020). 

“Modern agriculture includes integrated crop management (ICM) as well as integrated pest management (IPM) for ecofriendly, sustainable and smart agriculture” (Subedi R., et al., 2019). “Trap cropping by habitat manipulation is an attractive remedy for biological control by natural enemies over artificial bio-control or other conventional means of pest control through vegetative diversiﬁcation” (Midega, C.A., et al., 2011). “It reduces pest dispersal to the main crop” (Gurr, G.M., et al., 2017). Moreover, different trap crops can release different volatiles which can attract and enhance the foraging efficacy of natural enemies in an agro-ecosystem (Rhino, B., et al., 2016). “Considerable research has been conducted on different trap crops to develop improved pest management strategies for substantial reduction in pesticides uses throughout the world” (Srinivasan, K., et al., 2008). “Egg plants act as a trap crop and field corn as a barrier crop for management of Bemisia argentifolii on common bean” (Smith, H.A., & Mcsorley, R., 2000). Moreover, nectar and pollen producing plants as trap crop were inter-planted with broccoli to manage cabbage worm (Pieris rapae), diamondback moth (P. xylostella) and cabbage looper (Trichoplusia ni) in the field (Sarkar, S.C., et al., 2018). The most common trap crops of the family Brassicaceae are Indian mustard, Brassica juncea, Chinese cabbage, Brassica rapa, yellow rocket, Barbarea vulgaris (Badenes-Pérez, F.R., 2019). Most trap crops in the order Brassicales target specialist insects such as the diamondback moth, Plutella xylostella L., the pollen beetle, Meligethes aeneus Fabricius and flea beetles in the genera Phyllotreta and Psylliodes (Badenes-Pérez, F.R., 2019). Thus, trap crops can attract and divert pests from the main crop by exploiting their different sensory modalities toward most preferred (trap crops) hosts (Srinivasan, K., et al., 2008). Thus, relatively low food quality of the Malvaceous crops (China rose> Tossa jute) was made it less preferred host to the generalist semiloopers, A. sabulifera, than the two Brassicaceous crops (Oilseed rape> Indian mustard). This finding will obviously support the use of Indian mustard and Oilseed rape as trap crop for sustainable production of Tossa jute and China rose as main crop against the generalist semiloopers for their sustainable cultivation. 

5. CONCLUSION 
Phytochemicals guided host preference of the generalist semiloopers, A. sabulifera (Indian mustard> Oilseed rape> Tossa jute> China rose) represent a clear picture through population growth and developmental pattern. It also provides information about the vulnerability of developmental stages of A. sabulifera on the selected brassicaceous and malvaceous crops.  Such study of host preference of A. sabulifera on the selected crops had suggested the use of trap crops (Indian mustard> Oilseed rape) in defined pattern with Tossa jute and or China rose as main crop for their better production for sustainable cultivation. Multi-trap cropping by using the most preferred crops (Indian mustard> Oilseed rape) were cultivated as companion crop in a defined pattern with Tossa jute and or China rose as main crop will obviously lead to less infestation of A. sabulifera or other such pests in the field than their sole cropping. Even, trap cropping system in different agronomic situations will be greatly enhanced if future research works are conducted with cropping patterns including other ecological concepts. This study will also inform about the susceptibility and or severity of host cultivars towards A. sabulifera for their judicious management by using defined trap cropping system with higher production to promote IPM of such crops in near future.

Disclaimer: Author(s) hereby declares that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript.
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