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Diversity of Entomofauna Associated with Tomato in the Lower Gangetic Alluvial Plains of West Bengal, India
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ABSTRACT 
	The present study examined the diversity, abundance and guild structure of insects associated with tomato agro-ecosystems in Kalyani and Islampur regions of the Lower Gangetic Alluvial Plains of West Bengal. Weekly observations recorded 1241 insect specimens belonging to 11 species under 6 orders, with Myzus persicae being the dominant species in both the locations. Diversity analysis revealed clear temporal variation in insect communities. In Kalyani, Simpson’s diversity index ranged from 0.3704 to 0.7907 during 2019–20 and 0.4625 to 0.7426 during 2020–21, while Shannon diversity values varied between 0.684 and 1.783. Margalef’s species richness reached a maximum of 2.025 (2019-’20) and 2.796 (2020-’21). In Islampur, Simpson’s index ranged from 0.4626 to 0.7704, indicating moderate diversity and richness throughout the study period. In case of spatial pattern, Kalyani exhibited comparatively higher diversity and evenness, whereas Islampur showed greater species richness. The abundance and diversity of predatory insects were considerably lower than those of pest species, and the pest guild became more stable over time while predator populations remained relatively unchanged. The findings indicate ecological dynamics in tomato fields under intensive chemical-based management, where reduced natural enemy diversity may weaken biological pest regulation. The study highlights the need for biodiversity-based pest management, habitat diversification and conservation of natural enemies to ensure sustainable tomato cultivation in the region.
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1. INTRODUCTION
Insects account for more than 75% of known animal species (Belamkar and Jadesh, 2012) and invaded all ecological niches excluding the benthic zone of the ocean (Grimaldi and Engel, 2005; Srivathsan et al., 2023). In terms of species richness, animal biomass and ecological functions, insects are the most important component of terrestrial and freshwater ecosystem (Samways, 2005; Liu et al., 2025). Skinner et al. (2026) further emphasized that insects are crucial to ecosystem functioning, while their high sensitivity to environmental disturbances and biodiversity decline makes them important indicators of ecological change. 

Srinivas and Kumar (2025) observed that major tomato pests such as whiteflies, aphids, thrips and fruit borers substantially reduce the crop productivity and induce the farmers to rely upon excessive pesticide application. However, intensive pesticide use adversely affects beneficial arthropods and ecosystem services by disrupting predator and parasitoid communities (Sánchez-Bayo, 2021). The recent modernization or intensification of agricultural land management has resulted a sharp decline in many taxonomic groups around the world, including insects and other arthropods, birds and amphibians (Benton et al., 2003; Katayama et al., 2015; Sánchez-Bayo and Wyckhuys, 2019; Wagner et al., 2021). Moreover, the extreme environmental events contributing to the loss of biodiversity, reduction in food safety and soil deterioration have also become major issues at present agricultural scenario (Garibaldi et al., 2017).

Biodiversity assessment and insect inventories are fundamental for understanding ecological interactions, trophic dynamics and ecosystem functioning in agricultural landscapes (Eisenhauer et al., 2019; Didham et al., 2020). Samways et al. (2020) further highlighted that comprehensive insect inventories are essential for conservation planning, habitat restoration and sustainable pest management because insects provide key ecosystem services including pollination and biological control. In addition, biodiversity analyses help identify the ecological mechanisms regulating pest and natural enemy populations, thereby facilitating environmentally sustainable agricultural practices (Wagner et al., 2021).

The farmers of West Bengal have been cultivating tomato for a very long time and the geographical distribution, soil characteristic, agro-ecological condition of this region provide a favourable environment for vegetable cultivation on commercial scale. At the same time, they are heavily dependent on synthetic pesticides for pest management (Jana, 2020; Kamei  et al., 2021; Paine et al., 2021). Vegetable growers often possess limited knowledge regarding insect population dynamics and ecological interactions between pests and natural enemies (Roy et al., 2017; Kumar and Pal, 2020). Consequently, understanding the abundance and diversity of insect communities in tomato agro-ecosystems has become increasingly important for developing sustainable pest management strategies and minimizing future ecological risks (Jasrotia et al., 2023; Mankhanniang et al. 2023; Abdennour et al., 2025).

2. material and methods
2.1. Study Area
The study was conducted in two different locations of the Lower Gangetic Plain region of West Bengal, namely C-Block Farm of BCKV, Kalyani in Nadia district (22°59′30.4″ N, 88°27′01.9″ E; altitude 13 m) and West Shibdangi Colony of Islampur in Uttar Dinajpur district (26°14′48.0″ N, 88°10′49.6″ E; altitude 63 m). The prevalent soil type of Gangetic Plain of West Bengal is Alluvial and the annual average rainfall ranges from 1250 to 1539 mm. Nearly 30% of the state's income comes from agriculture. The state accounts for more than 15% of total rice production and 15.9% of total vegetable production in the country (www.matirkatha.net).
[image: image9.emf]0.6837

0.9533

1.423

1.783

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

SHANNON-WIENER DIVERSITY INDEX (H')

2019-'20 2020-'21


Figure 1: Study regions in the Lower Gangetic Alluvial Plain of West Bengal

2.2. Sampling Procedure


Observations of the insect fauna were recorded in tomato at weekly intervals for 11 consecutive weeks from November to February (in 2019-’20 and 2020-’21) in the C-Block Farm in Kalyani, and for 9 consecutive weeks from February to April (2020-’21) in the field of Islampur. The insect population (larva and adult) was estimated by sweep nets, pitfall traps, sticky traps and direct visual counting. The population of the insects associated with tomato, in both the areas, was counted from a quadrate measuring 1m×1m. Six quadrates, one each from a plot of 21.76 square meter were considered for the purpose. To avoid edge effect, the quadrats were placed leaving the border rows of the plots. For statistical analysis, the mean population per quadrate was taken into account.
2.3. Identification of Insect Species 

The collected specimens were stored in vials containing 70% ethyl alcohol solution and identified to species level. The specimens were identified with the help of related taxonomic materials [Blackman (1987), Dugdale (1988), Brooks (1994), Timm et al. (2008), Nayana and Kalleshwaraswamy (2015), Jouveau (2018), Poudel and Kafle (2021)]. The specimens for each and every collection day were treated separately and were put into vials.

2.4. Data Analysis

The relative abundance of insects was calculated using the formula;
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where Ni = total number of individuals of the ith species and Tn = total number of individuals of all species. 

Shannon-Wiener diversity index (Hˊ) was calculated following the equation: 
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where, pi= proportion (n/N) of individuals of one particular species found (n) divided by the total number of individuals sampled (N) 

Dominance (D) is measured using the equation: 
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where, N= total number of individuals sampled and n= number of individuals of the ith species, s= total number of species in the surveyed area.

Simpson’s diversity index (1-D) measures biodiversity in a community by considering species richness and evenness. A higher value means greater biodiversity and a healthier, more stable ecosystem, while a lower value suggests that only a few species dominate the area.

Margalef's richness (d) is a measure of the number of species present, taking into account the number of individuals while Pielou's Evenness (E) measures how evenly individuals are distributed across several species; the indices are calculated by the following equations:
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where, s= total number of species in the surveyed area, N= total number of individuals sampled, Hˊ= Shannon-Wiener index.

Abundance and rank analysis of the insect fauna were computed in MS Excel 2019 and the diversity indices were calculated using PAST version 4.13 (Hammer and Harper 2024).
3. results and discussion
3.1. Taxonomic Composition
A total of 1241 individuals of insects were observed from both the study areas. Altogether 721 insects belonging to 11 species under 6 orders from Kalyani C-Block Farm of BCKV, Nadia, and a total of 520 insect specimens belonging to 10 species under 5 orders from the field in Islampur, Uttar Dinajpur, West Bengal, have been recorded (Table 1). Some of the insects sampled during the study period are shown in Figure 2 (A-L). 
At the farm of Kalyani, the most species-rich orders were Hemiptera and Coleoptera, followed by Lepidoptera. The order Hemiptera was dominant in terms of relative abundance for both the years. The least abundant order was Neuroptera (Table 2).

Among the insect species, the green peach aphid Myzus persicae (Aphididae; Hemiptera) accounted for the maximum abundance, followed by Liriomyza trifolii (Agromyzidae; Diptera); and the minimum was found in Coccinella transversalis and Chrysoperla carnea (Table 3). The other prevalent species were Bemisia tabaci (Aleyrodidae; Hemiptera), and Helicoverpa armigera (Noctuidae; Lepidoptera). The abundance of Chrysoperla carnea (Chrysopidae; Neuroptera) along with Micraspis discolor and Coccinella transversalis (Coccinllidae; Coleoptera) were extremely low compared to other species present. 
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Figure 2 (A-L):The insects sampled from the study areas- A. Alate morph of Myzus persicae, B. Bemisia tabaci adults, C. Adult and pupa of Liriomyza trifolii, D. Larva of L. trifolii along with serpentine mine on leaf, E. Blotch like leaf mine caused by tomato pinworm Tuta absoluta, F. Typical pin size damage hole caused by pinworm, G. Helicoverpa armigera feeding on tomato fruit, H. Spodoptera litura larva, I. Nesidiocoris tenuis adult, J. Thrips tabaci, K. Damage on leaf caused by Thrips tabaci, L. Coccinellid beetle
Table 1: List of morphospecies of insects encountered in tomato in the study areas

	Order
	Family
	Morphospecies
	Economic 

Status
	Observed at

	
	
	
	
	Kalyani
	Islampur

	Hemiptera
	Aleyrodidae
	Bemisia tabaci (Gennadius)
	Pest
	√
	√

	
	Miridae
	Nesidiocoris tenuis (Reuter)
	Zoophytophagous
	√
	√

	
	Aphididae
	Myzus persicae (Sulzer)
	Pest
	√
	√

	Lepidoptera
	Noctuidae
	Spodoptera litura (Fabricius)
	Pest
	√
	√

	
	
	Helicoverpa armigera (Hübner)
	Pest
	√
	√

	
	Gelechiidae
	Tuta absoluta (Meyrick)
	Pest
	(
	√

	Coleoptera
	Coccinellidae
	Cheilomenes sexmaculata (Fabricius)
	Predator
	√
	√

	
	
	Micraspis discolor (Fabricius)
	Predator
	√
	(

	
	
	Coccinella transversalis (Fabricius)
	Predator
	√
	√

	Diptera
	Agromyzidae
	Liriomyza trifolii (Burgess)
	Pest
	√
	√

	Thysanoptera
	Thripidae
	Thrips tabaci (Lindeman)
	Pest
	√
	√

	Neuroptera
	Chrysopidae
	Chrysoperla carnea (Stephens)
	Predator
	√
	(


In the tomato field at Islampur, the highest number of species was recorded from the orders Hemiptera and Coleoptera, followed by Lepidoptera. On the other hand, only one species was found in the orders Diptera and Thysanoptera. The most abundant order was Hemiptera (62.31%) in this region too (Table 3).

Table 2: Relative abundance of the insect orders in Kalyani

	Order
	No. of species
	Species
	Relative abundance of species (%)
	Relative abundance of order (%)

	
	
	
	2019-’20
	2020-’21
	2019-’20
	2020-’21

	Hemiptera
	3
	B. tabaci
	5.65
	9.24
	42.26
	42.00

	
	
	N. tenuis
	0.74
	2.23
	
	

	
	
	M. persicae
	35.87
	30.57
	
	

	Lepidoptera
	2
	S. litura
	10.81
	5.10
	23.83
	16.23

	
	
	H. armigera
	13.02
	11.15
	
	

	Coleoptera
	3
	C. sexmaculata
	4.67
	4.14
	6.39
	7.01

	
	
	M. discolor
	1.23
	1.59
	
	

	
	
	C. transversalis
	0.49
	1.27
	
	

	Diptera
	1
	L. trifolii
	20.88
	29.30
	20.88
	29.30

	Thysanoptera
	1
	T. tabaci
	5.90
	4.78
	5.90
	4.78

	Neuroptera
	1
	C. carnea
	0.74
	0.64
	0.74
	0.64


Table 3: Relative abundance of the insects in Islampur

	Order
	No. of species
	Species
	Relative abundance of species (%)
	Relative abundance of order (%)

	Hemiptera
	3
	Bemisia tabaci
	11.94
	62.31

	
	
	Nesidiocoris tenuis
	0.92
	

	
	
	Myzus persicae
	49.33
	

	Lepidoptera
	3
	Spodoptera litura
	15.97
	25.19

	
	
	Helicoverpa armigera
	8.05
	

	
	
	Tuta absoluta
	1.10
	

	Coleoptera
	2
	Cheilomenes sexmaculata
	2.17
	3.27

	
	
	Coccinella transversalis
	1.09
	

	Diptera
	1
	Liriomyza trifolii
	7.21
	7.21

	Thysanoptera
	1
	Thrips tabaci
	2.21
	2.21


In Islampur, the dominant insect species was Myzus persicae (Aphididae: Hemiptera), with a relative abundance of 49.33%. However, the mirid bug, Nesidiocoris tenuis (Miridae; Hemiptera) has the lowest abundance of 0.92% (Table 3). Other than that, the species like Spodoptera litura (Noctuidae; Lepidoptera), Bemisia tabaci (Aleyrodidae; Hemiptera), Helicoverpa armigera (Noctuidae; Lepidoptera) and Liriomyza trifolii (Agromyzidae; Diptera) dominated the field.
3.2. Diversity Indices

The diversity indices were calculated at species level and presented in Figure 3 (A-D). Different indices calculated for the Kalyani area during 2019-’20 clearly showed that the maximum Simpson’s value was observed in sample 6 (0.7907) and the minimum in sample 11 (0.3704). The Shannon Diversity Index ranged from 0.684 (sample 11) to 1.732 (sample 8). Sample 7 exhibited the minimum value of Margalef’s Species Richness Index (0.7486), whereas the maximum value of the index was recorded in sample 5 (2.025). The Evenness measured ranged from 0.4169 (in sample 1) to 0.9630 (in sample 7).
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During 2020–21 at Kalyani, sample 3 recorded the lowest values of both Simpson’s Diversity Index (0.4625) and Shannon–Wiener Diversity Index (0.9533). In contrast, the highest Simpson’s Diversity Index was observed in sample 6 (0.7426), while the highest Shannon–Wiener Diversity Index was recorded in sample 10 (1.783). The Margalef’s Species Richness Index ranged from 1.314 (sample 3) to 2.796 (sample 10). The value of Evenness of the entomofauna ranged from 0.4485 in sample 1 to 0.6286 in sample 7. 
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Figure 3 (A-D): Diversity indices (A=Simpson’s Index; B=Shannon Diversity; C=Margalef’s Richness; D=Evenness) of insect population in C-Block Farm, Kalyani

Figure 4: Diversity indices showing temporal pattern of insect population in Islampur 

Similarly, the diversity indices for the insects associated with the tomato field in Islampur were calculated, as shown in Figure 4. Sample 6 had the highest value of both Simpson’s index (0.7704) and Shannon-Wiener Diversity Index (0.8308); while the lowest values of those indices were observed in sample 2 (0.4626) and sample 1 (1.719), respectively. Sample 1 also had the lowest value (0.6886) of Margalef’s index and the highest species richness was observed in sample 5 (2.048). Evenness ranged from 0.3744 (sample 2) to 0.7381 (sample 9).
Table 4: Spatial pattern of diversity of insect species in Kalyani and Islampur

	Diversity Indices
	Kalyani 

'19-20
	Kalyani 

'20-21
	Islampur '20-21

	Dominance_D
	0.221
	0.229
	0.292

	Simpson_1-D
	0.779
	0.771
	0.708

	Shannon_H
	1.702
	1.703
	1.626

	Evenness_e^H/S
	0.784
	0.686
	0.508

	Margalef
	1.674
	2.124
	2.207


The diversity indices of insect population between the two fields in Kalyani and Islampur were also calculated (Table 4). Both the number of taxa and the number of individuals were higher in the field at Islampur than at Kalyani. However, despite the greater abundance of individuals in Islampur, the Shannon–Wiener Diversity Index was higher at Kalyani. Kalyani also showed higher value of evenness, whereas Margalef’s Species Richness Index was greater in the field at Islampur. 

3.3. Structure of Pest and Predator Guild
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In Kalyani, the pest abundance was 92.14% (2019-’20) and 90.14% (2020-’21); the abundance of predators was 7.86% and 9.87% for the year 2019-’20 and 2020-’21, respectively. In Islampur the relative abundance of predators was very much lower (4.23%) than that of the pests (95.77%) (Figure 5).
Figure 5: Percent relative abundance of pests and predators in the study regions

The diversity of pests in both the years was moderate, but that of predators ranged from moderate to low (Figure 6 A). The evenness of pest guild valued highest in sample 7 for both the years. On the other hand, the evenness of predator guild was almost similar over time (Figure 6 B).
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Figure 6 (A-B): Diversity indices (A=Shannon Diversity; B=Evenness) of pests and predators in C-Block Farm, Kalyani
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Figure 7 (A-B): Diversity indices (A=Shannon Diversity; B=Evenness) of pests and predators in Islampur

In case of the insect population in Islampur, the diversity of pests and predators showed same pattern as in Kalyani (Figure 7 A). The evenness values of pest guild increased over time but that of predators was more or less similar over time (Figure 7 B).

3.4. Discussion

In this study, the most abundant insect order, in both Kalyani and Islampur, was Hemiptera with three insect species during the entire growth period of tomato. Similar observations on the dominance of Hemipteran insects, particularly aphids and whiteflies, in tomato ecosystems were reported by recent studies (Ali et al., 2023; Cardoso et al., 2024; Singh et al., 2025). Singh et al. (2025) further documented the high abundance of Myzus persicae in tomato fields, whereas predator guilds exhibited comparatively lower diversity and abundance. Becker et al. (2021) demonstrated that herbivore feeding guilds in tomato ecosystems generally exerted stronger ecological influence than predator guilds, supporting the observation of higher herbivore abundance and relatively lower predator diversity. 

Natural ecosystem processes and human management influence the biological control of crop pests, an important ecosystem service that benefits agricultural production (Bengtsson, 2015). Recent studies also demonstrated that increased habitat complexity and ecological infrastructure such as hedgerows, flowering strips and semi-natural vegetation enhance the abundance and diversity of natural enemies by providing food resources, refuges, and alternative hosts (Begg et al., 2017; Tamburini et al., 2020; Crowther et al., 2023; Salat-Moltó et al., 2023; Obanyi et al.; 2024). Pandey et al. (2022) also reported that native vegetation and non-crop habitats surrounding fields significantly enhanced the abundance of predators and parasitoids involved in conservation biological control, thereby improving biological pest suppression and decreasing dependence on insecticides. The greater the number of resources, the richer the niche space, allowing for more precise niche differentiation (Vandermeer, 1957; Hutchinson, 1959). Priyadarshana et al. (2024) further reported that crop and landscape heterogeneity enhance predator and pollinator diversity in agro-ecosystems by increasing resource availability and ecological niche differentiation.
According to this research, the stability of pest guild increases during the mid-stage of crop growth. Over time, the distribution of individuals per species changed based on the availability of biomass from host plants. Debnath et al. (2025) also found that pest abundance and diversity increased during intermediate crop growth stages due to greater plant biomass and canopy density, supporting the resource concentration hypothesis proposed by Root (1973). Consequently, pest diversity and evenness tend to change dramatically with the seasons. The predator guild, on the other hand, did not change over time and remained stable throughout the study period. Recent studies have similarly shown that herbivore communities fluctuate seasonally according to crop phenology and host plant biomass, whereas predator guilds often remain comparatively stable because of their mobility, broader feeding behaviour, and dependence on habitat complexity rather than prey density alone (Redlich et al., 2021; Petit et al. 2023). Gagic et al. (2021) reported that predator guild evenness remains comparatively constant in complex agro-ecosystems owing to functional redundancy and niche complementarity among generalist predators.
The major limitations of the study on the diversity of entomofauna associated with the tomato crop were minimized through careful experimental planning and standardized methodology. Temporal and spatial limitations were addressed through multi-season observations at different crop growth stages. Sampling bias was reduced by using sweep nets, pitfall traps, sticky traps and visual observations. Accurate taxonomic identification was ensured using standard keys, expert consultation and voucher specimen preservation. Variability due to agronomic practices was minimized by maintaining uniform crop management practices and recommended tomato varieties. Although climatic influences could not be completely avoided, repeated observations helped distinguish resident and transient insects and capture population fluctuations. Functional classification into pests, predators, parasitoids, pollinators and neutral insects improved ecological interpretation, while proper replication and multiple diversity indices enhanced statistical reliability of the study. 
4. Conclusion

The diversity of the insect fauna, in both the study sites, was found to be maximum during the mid-growth (active vegetative growth and branching) stage of the crop. The evenness value was found to be higher during the mid to later crop growth stages in Kalyani, and that during mid-crop growth stages in Islampur. However, the temporal change of insect population was more drastic in the year 2019-’20 than in 2020-’21 in case of Kalyani C-Block Farm of BCKV. Between the communities, greater value of evenness was observed in the C-Block Farm, Kalyani; but the entomofauna of Islampur had the higher species richness. A comparison between the pest and predator guilds revealed that the relative abundance of insect predators was lower than that of pests. The disparity was particularly pronounced at the field in Islampur, where pest abundance was nearly 23 times higher than that of predators. The diversity of pests was low to moderate but that of predators was very much low. The evenness of predator guild maintained a higher value throughout the study period that did not change over time. For the pest guild, the species evenness was found to be higher during the mid-stage of crop growth. The study showed that the fields have diverse and numerous entomofauna with a large proportion being insect pests of tomato. The low abundance of predators may be attributed to the lack of diverse plant species surrounding the tomato field, which usually provides shelter, oviposition sites for less specialized pests, and alternate prey and nectar to predators.
Based on the above findings, it may be inferred that the present study provides a useful foundation for designing an integrated pest management programme for tomato cultivation. The artificial agro-ecosystems under constant human intervention favour pest population density over predators. So, manipulation of the crop architecture, hedgerows and diversification within the field helps build up predator population. In order to maintain community diversity, a maximum number of predators should be used. It is recommended that to conserve insect species in tomato, management tactics which have less or no negative effects on natural enemies, pollinators and other insects but can effectively suppress insect pest populations (use of biological control agents, restriction of herbicides and pesticides use) should be adopted. On top of that, the occurrence of the latest invasive Lepidopteran pest of tomato, the South American tomato pinworm has also been encountered for the first time in West Bengal and it is expected to assist the research and extension personnel in exploring the pest on tomato in West Bengal.  
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Margalef's Richness index
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1.873

0.7486
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1.985
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2.148
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2.796

0.9102
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2019-'20

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11		Total

		Bemisia tabaci (Gennadius)		6		8		2		2		3		2		0		0		0		0		0		23				23		5.65

		Nesidiocoris tenuis (Reuter)		0		1		1		0		1		0		0		0		0		0		0		3				3		0.74

		Thrips tabaci (Lindeman)		1		5		4		2		3		0		0		4		0		4		0		24				24		5.90

		Liriomyza trifolii (Burgess)		0		0		0		0		7		16		18		14		10		13		7		85				85		20.88

		Spodoptera litura (Fabricius)		0		0		0		2		4		11		15		8		2		0		1		44				44		10.81

		Helicoverpa armigera (Hübner)		0		0		4		4		9		12		14		5		3		2		1		53				53		13.02

		Myzus persicae (Sulzer)		34		20		18		26		23		13		8		4		0		0		0		146				146		35.87

		Cheilomenes sexmaculata (Fabricius)		3		1		4		1		1		3		0		4		2		0		0		19				19		4.67

		Micraspis discolor (Fabricius)		1		1		0		1		0		1		0		0		0		1		0		5				5		1.23

		Coccinella transversalis (Fabricius)		0		0		1		0		1		0		0		0		0		0		0		2				2		0.49

		Chrysoperla carnea Stephens		1		0		0		1		0		0		0		1		0		0		0		3				3		0.74

																												Grand total		407		100.00

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		Taxa_S		6		6		7		8		9		7		4		7		4		4		3

		Individuals		46		36		34		39		52		58		55		40		17		20		9

		Dominance_D		0.569		0.3796		0.327		0.4648		0.2574		0.2093		0.2674		0.2088		0.4048		0.475		0.6296

		Simpson_1-D		0.431		0.6204		0.673		0.5352		0.7426		0.7907		0.7326		0.7913		0.5952		0.525		0.3704

		Shannon_H		0.9168		1.234		1.466		1.243		1.689		1.671		1.349		1.732		1.122		0.9819		0.6837

		Evenness_e^H/S		0.4169		0.5723		0.6189		0.4331		0.6014		0.7597		0.963		0.8076		0.7676		0.6674		0.6604

		Brillouin		0.7826		1.055		1.234		1.029		1.474		1.504		1.241		1.505		0.8954		0.7956		0.4752

		Menhinick		0.8847		1		1.2		1.281		1.248		0.9191		0.5394		1.107		0.9701		0.8944		1

		Margalef		1.306		1.395		1.701		1.911		2.025		1.478		0.7486		1.627		1.059		1.001		0.9102

		Equitability_J		0.5117		0.6885		0.7534		0.5976		0.7686		0.8588		0.9728		0.8902		0.8092		0.7083		0.6224

		Fisher_alpha		1.842		2.056		2.673		3.049		3.141		2.082		0.9917		2.456		1.649		1.504		1.576

		Berger-Parker		0.7391		0.5556		0.5294		0.6667		0.4423		0.2759		0.3273		0.35		0.5882		0.65		0.7778

		Chao-1		9		9		7.5		8.75		12		7		4		7		4		4		4





2020-'21

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11		Total						Abundance

		Bemisia tabaci (Gennadius)		2		7		3		1		2		2		2		2		2		3		3		29				29		9.24

		Nesidiocoris tenuis (Reuter)		0		1		1		1		1		1		1		1		1		1		0		7				7		2.23

		Thrips tabaci (Lindeman)		2		1		1		1		2		1		1		1		1		1		1		15				15		4.78

		Liriomyza trifolii (Burgess)		0		0		0		0		0		11		18		20		15		12		16		92				92		29.30

		Spodoptera litura (Fabricius)		2		1		0		1		0		1		5		3		1		1		0		16				16		5.10

		Helicoverpa armigera (Hübner)		0		0		0		0		2		15		10		2		2		2		2		35				35		11.15

		Myzus persicae (Sulzer)		30		11		15		8		13		10		0		4		3		2		0		96				96		30.57

		Cheilomenes sexmaculata (Fabricius)		7		2		1		1		2		0		0		0		0		1		0		13				13		4.14

		Micraspis discolor (Fabricius)		1		0		0		0		1		1		0		1		0		1		1		5				5		1.59

		Coccinella transversalis (Fabricius)		0		1		0		0		1		0		0		0		1		0		1		4				4		1.27

		Chrysoperla carnea Stephens		1		0		0		1		0		0		0		0		0		1		0		2				2		0.64

																												Grand total		314		100.00

				Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		Taxa_S		6		8		8		10		6

		Individuals		37		34		26		25		24

		Dominance_D		0.3324		0.3772		0.3639		0.2672		0.4722

		Simpson_1-D		0.6676		0.6228		0.6361		0.7328		0.5278

		Shannon_H		1.328		1.423		1.462		1.783		1.135

		Evenness_e^H/S		0.6286		0.5185		0.5395		0.595		0.5183

		Brillouin		1.145		1.173		1.161		1.394		0.9012

		Menhinick		0.9864		1.372		1.569		2		1.225

		Margalef		1.385		1.985		2.148		2.796		1.573

		Equitability_J		0.7409		0.6841		0.7032		0.7745		0.6332

		Fisher_alpha		2.029		3.298		3.948		6.177		2.568

		Berger-Parker		0.4865		0.5882		0.5769		0.48		0.6667

		Chao-1		6.5		9		10		15		7.5





Abundance

				RELATIVE ABUNDANCE										Abundance Rank

				Kalyani '19-20		Kalyani '20-21		Rank		Rank 2019-'20				2019-'20		2020-'21

		M. persicae		35.87		30.57		1		1		Myzus persicae (Sulzer)		1		1

		L. trifolii		20.88		29.30		2		2		Liriomyza trifolii (Burgess)		2		2

		H. armigera		13.02		11.15		3		3		Helicoverpa armigera (Hübner)		3		3

		S. litura		10.81		5.10		4		5		Spodoptera litura (Fabricius)		4		5

		T. tabaci		5.90		4.78		5		6		Thrips tabaci (Lindeman)		5		6

		B. tabaci		5.65		9.24		6		4		Bemisia tabaci (Gennadius)		6		4

		C. sexmaculata		4.67		4.14		7		7		Cheilomenes sexmaculata (Fabricius)		7		7

		M. discolor		1.23		1.59		8		9		Micraspis discolor (Fabricius)		8		9

		N. tenuis		0.74		2.23		9		8		Nesidiocoris tenuis (Reuter)		9		8

		C. carnea		0.74		0.64		10		11		Chrysoperla carnea Stephens		10		11

		C. transversalis		0.49		1.27		11		10		Coccinella transversalis (Fabricius)		11		10

				RELATIVE ABUNDANCE

				Kalyani '19-20		Kalyani '20-21

		M. persicae		35.87		30.57

		L. trifolii		20.88		29.30

		H. armigera		13.02		11.15

		S. litura		10.81		5.10

		T. tabaci		5.90		4.78

		B. tabaci		5.65		9.24

		C. sexmaculata		4.67		4.14

		M. discolor		1.23		1.59

		N. tenuis		0.74		2.23

		C. carnea		0.74		0.64

		C. transversalis		0.49		1.27

				Abundance Rank

				2019-'20		2020-'21

		Bemisia tabaci		1		1

		Nesidiocoris tenuis		2		2

		Myzus persicae		3		3

		Spodoptera litura		4		5

		Helicoverpa armigera		5		6

		Cheilomenes sexmaculata		6		4

		Micraspis discolor		7		7

		Coccinella transversalis		8		9

		Liriomyza trifolii		9		8

		Thrips tabaci		9		11

		Chrysoperla carnea		11		10

		Relative abundance of order (%)

		Order		2019-'20		2020-'21

		Hemiptera		42.26		42

		Lepidoptera		23.83		16.23

		Coleoptera		6.39		7.01

		Diptera		20.88		29.3

		Thysanoptera		5.9		4.78

		Neuroptera		0.74		0.64
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				Shannon-Wiener Diversity index of insect fauna in tomato from Kalyani, West Bengal																												Species richness of insect fauna in tomato from Kalyani, West Bengal

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11										Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		2019-'20		0.9168		1.234		1.466		1.243		1.689		1.671		1.349		1.732		1.122		0.9819		0.6837								2019-'20		1.306		1.395		1.701		1.911		2.025		1.478		0.7486		1.627		1.059		1.001		0.9102

		2020-'21		1.144		1.454		0.9533		1.451		1.558		1.561		1.328		1.423		1.462		1.783		1.135								2020-'21		1.576		1.888		1.314		2.274		2.203		1.873		1.385		1.985		2.148		2.796		1.573

				Simpson's Dominace index of insect fauna in tomato from Kalyani, West Bengal																										Evenness of insect fauna in tomato from Kalyani, West Bengal

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11								Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		2019-'20		0.431		0.6204		0.673		0.5352		0.7426		0.7907		0.7326		0.7913		0.5952		0.525		0.3704						2019-'20		0.4169		0.5723		0.6189		0.4331		0.6014		0.7597		0.963		0.8076		0.7676		0.6674		0.6604

		2020-'21		0.5244		0.691		0.4626		0.6429		0.6736		0.7426		0.6676		0.6228		0.6361		0.7328		0.5278						2020-'21		0.4485		0.6113		0.5188		0.6095		0.5935		0.5956		0.6286		0.5185		0.5395		0.595		0.5183
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2019-'20

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11		Total

		Bemisia tabaci (Gennadius)		6		8		2		2		3		2		0		0		0		0		0		23				23		5.65

		Nesidiocoris tenuis (Reuter)		0		1		1		0		1		0		0		0		0		0		0		3				3		0.74

		Thrips tabaci (Lindeman)		1		5		4		2		3		0		0		4		0		4		0		24				24		5.90

		Liriomyza trifolii (Burgess)		0		0		0		0		7		16		18		14		10		13		7		85				85		20.88

		Spodoptera litura (Fabricius)		0		0		0		2		4		11		15		8		2		0		1		44				44		10.81

		Helicoverpa armigera (Hübner)		0		0		4		4		9		12		14		5		3		2		1		53				53		13.02

		Myzus persicae (Sulzer)		34		20		18		26		23		13		8		4		0		0		0		146				146		35.87

		Cheilomenes sexmaculata (Fabricius)		3		1		4		1		1		3		0		4		2		0		0		19				19		4.67

		Micraspis discolor (Fabricius)		1		1		0		1		0		1		0		0		0		1		0		5				5		1.23

		Coccinella transversalis (Fabricius)		0		0		1		0		1		0		0		0		0		0		0		2				2		0.49

		Chrysoperla carnea Stephens		1		0		0		1		0		0		0		1		0		0		0		3				3		0.74

																												Grand total		407		100.00

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		Taxa_S		6		6		7		8		9		7		4		7		4		4		3

		Individuals		46		36		34		39		52		58		55		40		17		20		9

		Dominance_D		0.569		0.3796		0.327		0.4648		0.2574		0.2093		0.2674		0.2088		0.4048		0.475		0.6296

		Simpson_1-D		0.431		0.6204		0.673		0.5352		0.7426		0.7907		0.7326		0.7913		0.5952		0.525		0.3704

		Shannon_H		0.9168		1.234		1.466		1.243		1.689		1.671		1.349		1.732		1.122		0.9819		0.6837

		Evenness_e^H/S		0.4169		0.5723		0.6189		0.4331		0.6014		0.7597		0.963		0.8076		0.7676		0.6674		0.6604

		Brillouin		0.7826		1.055		1.234		1.029		1.474		1.504		1.241		1.505		0.8954		0.7956		0.4752

		Menhinick		0.8847		1		1.2		1.281		1.248		0.9191		0.5394		1.107		0.9701		0.8944		1

		Margalef		1.306		1.395		1.701		1.911		2.025		1.478		0.7486		1.627		1.059		1.001		0.9102

		Equitability_J		0.5117		0.6885		0.7534		0.5976		0.7686		0.8588		0.9728		0.8902		0.8092		0.7083		0.6224

		Fisher_alpha		1.842		2.056		2.673		3.049		3.141		2.082		0.9917		2.456		1.649		1.504		1.576

		Berger-Parker		0.7391		0.5556		0.5294		0.6667		0.4423		0.2759		0.3273		0.35		0.5882		0.65		0.7778

		Chao-1		9		9		7.5		8.75		12		7		4		7		4		4		4





2020-'21

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11		Total						Abundance

		Bemisia tabaci (Gennadius)		2		7		3		1		2		2		2		2		2		3		3		29				29		9.24

		Nesidiocoris tenuis (Reuter)		0		1		1		1		1		1		1		1		1		1		0		7				7		2.23

		Thrips tabaci (Lindeman)		2		1		1		1		2		1		1		1		1		1		1		15				15		4.78

		Liriomyza trifolii (Burgess)		0		0		0		0		0		11		18		20		15		12		16		92				92		29.30

		Spodoptera litura (Fabricius)		2		1		0		1		0		1		5		3		1		1		0		16				16		5.10

		Helicoverpa armigera (Hübner)		0		0		0		0		2		15		10		2		2		2		2		35				35		11.15

		Myzus persicae (Sulzer)		30		11		15		8		13		10		0		4		3		2		0		96				96		30.57

		Cheilomenes sexmaculata (Fabricius)		7		2		1		1		2		0		0		0		0		1		0		13				13		4.14

		Micraspis discolor (Fabricius)		1		0		0		0		1		1		0		1		0		1		1		5				5		1.59

		Coccinella transversalis (Fabricius)		0		1		0		0		1		0		0		0		1		0		1		4				4		1.27

		Chrysoperla carnea Stephens		1		0		0		1		0		0		0		0		0		1		0		2				2		0.64

																												Grand total		314		100.00

				Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		Taxa_S		6		8		8		10		6

		Individuals		37		34		26		25		24

		Dominance_D		0.3324		0.3772		0.3639		0.2672		0.4722

		Simpson_1-D		0.6676		0.6228		0.6361		0.7328		0.5278

		Shannon_H		1.328		1.423		1.462		1.783		1.135

		Evenness_e^H/S		0.6286		0.5185		0.5395		0.595		0.5183

		Brillouin		1.145		1.173		1.161		1.394		0.9012

		Menhinick		0.9864		1.372		1.569		2		1.225

		Margalef		1.385		1.985		2.148		2.796		1.573

		Equitability_J		0.7409		0.6841		0.7032		0.7745		0.6332

		Fisher_alpha		2.029		3.298		3.948		6.177		2.568

		Berger-Parker		0.4865		0.5882		0.5769		0.48		0.6667

		Chao-1		6.5		9		10		15		7.5





Abundance

				RELATIVE ABUNDANCE										Abundance Rank

				Kalyani '19-20		Kalyani '20-21		Rank		Rank 2019-'20				2019-'20		2020-'21

		M. persicae		35.87		30.57		1		1		Myzus persicae (Sulzer)		1		1

		L. trifolii		20.88		29.30		2		2		Liriomyza trifolii (Burgess)		2		2

		H. armigera		13.02		11.15		3		3		Helicoverpa armigera (Hübner)		3		3

		S. litura		10.81		5.10		4		5		Spodoptera litura (Fabricius)		4		5

		T. tabaci		5.90		4.78		5		6		Thrips tabaci (Lindeman)		5		6

		B. tabaci		5.65		9.24		6		4		Bemisia tabaci (Gennadius)		6		4

		C. sexmaculata		4.67		4.14		7		7		Cheilomenes sexmaculata (Fabricius)		7		7

		M. discolor		1.23		1.59		8		9		Micraspis discolor (Fabricius)		8		9

		N. tenuis		0.74		2.23		9		8		Nesidiocoris tenuis (Reuter)		9		8

		C. carnea		0.74		0.64		10		11		Chrysoperla carnea Stephens		10		11

		C. transversalis		0.49		1.27		11		10		Coccinella transversalis (Fabricius)		11		10

				RELATIVE ABUNDANCE

				Kalyani '19-20		Kalyani '20-21

		M. persicae		35.87		30.57

		L. trifolii		20.88		29.30

		H. armigera		13.02		11.15

		S. litura		10.81		5.10

		T. tabaci		5.90		4.78

		B. tabaci		5.65		9.24

		C. sexmaculata		4.67		4.14

		M. discolor		1.23		1.59

		N. tenuis		0.74		2.23

		C. carnea		0.74		0.64

		C. transversalis		0.49		1.27

				Abundance Rank

				2019-'20		2020-'21

		Bemisia tabaci		1		1

		Nesidiocoris tenuis		2		2

		Myzus persicae		3		3

		Spodoptera litura		4		5

		Helicoverpa armigera		5		6

		Cheilomenes sexmaculata		6		4

		Micraspis discolor		7		7

		Coccinella transversalis		8		9

		Liriomyza trifolii		9		8

		Thrips tabaci		9		11

		Chrysoperla carnea		11		10

		Relative abundance of order (%)

		Order		2019-'20		2020-'21

		Hemiptera		42.26		42

		Lepidoptera		23.83		16.23

		Coleoptera		6.39		7.01

		Diptera		20.88		29.3

		Thysanoptera		5.9		4.78

		Neuroptera		0.74		0.64
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				Shannon-Wiener Diversity index of insect fauna in tomato from Kalyani, West Bengal																												Species richness of insect fauna in tomato from Kalyani, West Bengal

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11										Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		2019-'20		0.9168		1.234		1.466		1.243		1.689		1.671		1.349		1.732		1.122		0.9819		0.6837								2019-'20		1.306		1.395		1.701		1.911		2.025		1.478		0.7486		1.627		1.059		1.001		0.9102

		2020-'21		1.144		1.454		0.9533		1.451		1.558		1.561		1.328		1.423		1.462		1.783		1.135								2020-'21		1.576		1.888		1.314		2.274		2.203		1.873		1.385		1.985		2.148		2.796		1.573

				Simpson's Dominace index of insect fauna in tomato from Kalyani, West Bengal																										Evenness of insect fauna in tomato from Kalyani, West Bengal

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11								Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		2019-'20		0.431		0.6204		0.673		0.5352		0.7426		0.7907		0.7326		0.7913		0.5952		0.525		0.3704						2019-'20		0.4169		0.5723		0.6189		0.4331		0.6014		0.7597		0.963		0.8076		0.7676		0.6674		0.6604

		2020-'21		0.5244		0.691		0.4626		0.6429		0.6736		0.7426		0.6676		0.6228		0.6361		0.7328		0.5278						2020-'21		0.4485		0.6113		0.5188		0.6095		0.5935		0.5956		0.6286		0.5185		0.5395		0.595		0.5183
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2019-'20

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11		Total

		Bemisia tabaci (Gennadius)		6		8		2		2		3		2		0		0		0		0		0		23				23		5.65

		Nesidiocoris tenuis (Reuter)		0		1		1		0		1		0		0		0		0		0		0		3				3		0.74

		Thrips tabaci (Lindeman)		1		5		4		2		3		0		0		4		0		4		0		24				24		5.90

		Liriomyza trifolii (Burgess)		0		0		0		0		7		16		18		14		10		13		7		85				85		20.88

		Spodoptera litura (Fabricius)		0		0		0		2		4		11		15		8		2		0		1		44				44		10.81

		Helicoverpa armigera (Hübner)		0		0		4		4		9		12		14		5		3		2		1		53				53		13.02

		Myzus persicae (Sulzer)		34		20		18		26		23		13		8		4		0		0		0		146				146		35.87

		Cheilomenes sexmaculata (Fabricius)		3		1		4		1		1		3		0		4		2		0		0		19				19		4.67

		Micraspis discolor (Fabricius)		1		1		0		1		0		1		0		0		0		1		0		5				5		1.23

		Coccinella transversalis (Fabricius)		0		0		1		0		1		0		0		0		0		0		0		2				2		0.49

		Chrysoperla carnea Stephens		1		0		0		1		0		0		0		1		0		0		0		3				3		0.74

																												Grand total		407		100.00

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		Taxa_S		6		6		7		8		9		7		4		7		4		4		3

		Individuals		46		36		34		39		52		58		55		40		17		20		9

		Dominance_D		0.569		0.3796		0.327		0.4648		0.2574		0.2093		0.2674		0.2088		0.4048		0.475		0.6296

		Simpson_1-D		0.431		0.6204		0.673		0.5352		0.7426		0.7907		0.7326		0.7913		0.5952		0.525		0.3704

		Shannon_H		0.9168		1.234		1.466		1.243		1.689		1.671		1.349		1.732		1.122		0.9819		0.6837

		Evenness_e^H/S		0.4169		0.5723		0.6189		0.4331		0.6014		0.7597		0.963		0.8076		0.7676		0.6674		0.6604

		Brillouin		0.7826		1.055		1.234		1.029		1.474		1.504		1.241		1.505		0.8954		0.7956		0.4752

		Menhinick		0.8847		1		1.2		1.281		1.248		0.9191		0.5394		1.107		0.9701		0.8944		1

		Margalef		1.306		1.395		1.701		1.911		2.025		1.478		0.7486		1.627		1.059		1.001		0.9102

		Equitability_J		0.5117		0.6885		0.7534		0.5976		0.7686		0.8588		0.9728		0.8902		0.8092		0.7083		0.6224

		Fisher_alpha		1.842		2.056		2.673		3.049		3.141		2.082		0.9917		2.456		1.649		1.504		1.576

		Berger-Parker		0.7391		0.5556		0.5294		0.6667		0.4423		0.2759		0.3273		0.35		0.5882		0.65		0.7778

		Chao-1		9		9		7.5		8.75		12		7		4		7		4		4		4





2020-'21

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11		Total						Abundance

		Bemisia tabaci (Gennadius)		2		7		3		1		2		2		2		2		2		3		3		29				29		9.24

		Nesidiocoris tenuis (Reuter)		0		1		1		1		1		1		1		1		1		1		0		7				7		2.23

		Thrips tabaci (Lindeman)		2		1		1		1		2		1		1		1		1		1		1		15				15		4.78

		Liriomyza trifolii (Burgess)		0		0		0		0		0		11		18		20		15		12		16		92				92		29.30

		Spodoptera litura (Fabricius)		2		1		0		1		0		1		5		3		1		1		0		16				16		5.10

		Helicoverpa armigera (Hübner)		0		0		0		0		2		15		10		2		2		2		2		35				35		11.15

		Myzus persicae (Sulzer)		30		11		15		8		13		10		0		4		3		2		0		96				96		30.57

		Cheilomenes sexmaculata (Fabricius)		7		2		1		1		2		0		0		0		0		1		0		13				13		4.14

		Micraspis discolor (Fabricius)		1		0		0		0		1		1		0		1		0		1		1		5				5		1.59

		Coccinella transversalis (Fabricius)		0		1		0		0		1		0		0		0		1		0		1		4				4		1.27

		Chrysoperla carnea Stephens		1		0		0		1		0		0		0		0		0		1		0		2				2		0.64

																												Grand total		314		100.00

				Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		Taxa_S		6		8		8		10		6

		Individuals		37		34		26		25		24

		Dominance_D		0.3324		0.3772		0.3639		0.2672		0.4722

		Simpson_1-D		0.6676		0.6228		0.6361		0.7328		0.5278

		Shannon_H		1.328		1.423		1.462		1.783		1.135

		Evenness_e^H/S		0.6286		0.5185		0.5395		0.595		0.5183

		Brillouin		1.145		1.173		1.161		1.394		0.9012

		Menhinick		0.9864		1.372		1.569		2		1.225

		Margalef		1.385		1.985		2.148		2.796		1.573

		Equitability_J		0.7409		0.6841		0.7032		0.7745		0.6332

		Fisher_alpha		2.029		3.298		3.948		6.177		2.568

		Berger-Parker		0.4865		0.5882		0.5769		0.48		0.6667

		Chao-1		6.5		9		10		15		7.5





Abundance

				RELATIVE ABUNDANCE										Abundance Rank

				Kalyani '19-20		Kalyani '20-21		Rank		Rank 2019-'20				2019-'20		2020-'21

		M. persicae		35.87		30.57		1		1		Myzus persicae (Sulzer)		1		1

		L. trifolii		20.88		29.30		2		2		Liriomyza trifolii (Burgess)		2		2

		H. armigera		13.02		11.15		3		3		Helicoverpa armigera (Hübner)		3		3

		S. litura		10.81		5.10		4		5		Spodoptera litura (Fabricius)		4		5

		T. tabaci		5.90		4.78		5		6		Thrips tabaci (Lindeman)		5		6

		B. tabaci		5.65		9.24		6		4		Bemisia tabaci (Gennadius)		6		4

		C. sexmaculata		4.67		4.14		7		7		Cheilomenes sexmaculata (Fabricius)		7		7

		M. discolor		1.23		1.59		8		9		Micraspis discolor (Fabricius)		8		9

		N. tenuis		0.74		2.23		9		8		Nesidiocoris tenuis (Reuter)		9		8

		C. carnea		0.74		0.64		10		11		Chrysoperla carnea Stephens		10		11

		C. transversalis		0.49		1.27		11		10		Coccinella transversalis (Fabricius)		11		10

				RELATIVE ABUNDANCE

				Kalyani '19-20		Kalyani '20-21

		M. persicae		35.87		30.57

		L. trifolii		20.88		29.30

		H. armigera		13.02		11.15

		S. litura		10.81		5.10

		T. tabaci		5.90		4.78

		B. tabaci		5.65		9.24

		C. sexmaculata		4.67		4.14

		M. discolor		1.23		1.59

		N. tenuis		0.74		2.23

		C. carnea		0.74		0.64

		C. transversalis		0.49		1.27

				Abundance Rank

				2019-'20		2020-'21

		Bemisia tabaci		1		1

		Nesidiocoris tenuis		2		2

		Myzus persicae		3		3

		Spodoptera litura		4		5

		Helicoverpa armigera		5		6

		Cheilomenes sexmaculata		6		4

		Micraspis discolor		7		7

		Coccinella transversalis		8		9

		Liriomyza trifolii		9		8

		Thrips tabaci		9		11

		Chrysoperla carnea		11		10

		Relative abundance of order (%)

		Order		2019-'20		2020-'21

		Hemiptera		42.26		42

		Lepidoptera		23.83		16.23

		Coleoptera		6.39		7.01

		Diptera		20.88		29.3

		Thysanoptera		5.9		4.78

		Neuroptera		0.74		0.64
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				Shannon-Wiener Diversity index of insect fauna in tomato from Kalyani, West Bengal																												Species richness of insect fauna in tomato from Kalyani, West Bengal

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11										Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		2019-'20		0.9168		1.234		1.466		1.243		1.689		1.671		1.349		1.732		1.122		0.9819		0.6837								2019-'20		1.306		1.395		1.701		1.911		2.025		1.478		0.7486		1.627		1.059		1.001		0.9102

		2020-'21		1.144		1.454		0.9533		1.451		1.558		1.561		1.328		1.423		1.462		1.783		1.135								2020-'21		1.576		1.888		1.314		2.274		2.203		1.873		1.385		1.985		2.148		2.796		1.573

				Simpson's Dominace index of insect fauna in tomato from Kalyani, West Bengal																										Evenness of insect fauna in tomato from Kalyani, West Bengal

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11								Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		2019-'20		0.431		0.6204		0.673		0.5352		0.7426		0.7907		0.7326		0.7913		0.5952		0.525		0.3704						2019-'20		0.4169		0.5723		0.6189		0.4331		0.6014		0.7597		0.963		0.8076		0.7676		0.6674		0.6604

		2020-'21		0.5244		0.691		0.4626		0.6429		0.6736		0.7426		0.6676		0.6228		0.6361		0.7328		0.5278						2020-'21		0.4485		0.6113		0.5188		0.6095		0.5935		0.5956		0.6286		0.5185		0.5395		0.595		0.5183
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2019-'20

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11		Total

		Bemisia tabaci (Gennadius)		6		8		2		2		3		2		0		0		0		0		0		23				23		5.65

		Nesidiocoris tenuis (Reuter)		0		1		1		0		1		0		0		0		0		0		0		3				3		0.74

		Thrips tabaci (Lindeman)		1		5		4		2		3		0		0		4		0		4		0		24				24		5.90

		Liriomyza trifolii (Burgess)		0		0		0		0		7		16		18		14		10		13		7		85				85		20.88

		Spodoptera litura (Fabricius)		0		0		0		2		4		11		15		8		2		0		1		44				44		10.81

		Helicoverpa armigera (Hübner)		0		0		4		4		9		12		14		5		3		2		1		53				53		13.02

		Myzus persicae (Sulzer)		34		20		18		26		23		13		8		4		0		0		0		146				146		35.87

		Cheilomenes sexmaculata (Fabricius)		3		1		4		1		1		3		0		4		2		0		0		19				19		4.67

		Micraspis discolor (Fabricius)		1		1		0		1		0		1		0		0		0		1		0		5				5		1.23

		Coccinella transversalis (Fabricius)		0		0		1		0		1		0		0		0		0		0		0		2				2		0.49

		Chrysoperla carnea Stephens		1		0		0		1		0		0		0		1		0		0		0		3				3		0.74

																												Grand total		407		100.00

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		Taxa_S		6		6		7		8		9		7		4		7		4		4		3

		Individuals		46		36		34		39		52		58		55		40		17		20		9

		Dominance_D		0.569		0.3796		0.327		0.4648		0.2574		0.2093		0.2674		0.2088		0.4048		0.475		0.6296

		Simpson_1-D		0.431		0.6204		0.673		0.5352		0.7426		0.7907		0.7326		0.7913		0.5952		0.525		0.3704

		Shannon_H		0.9168		1.234		1.466		1.243		1.689		1.671		1.349		1.732		1.122		0.9819		0.6837

		Evenness_e^H/S		0.4169		0.5723		0.6189		0.4331		0.6014		0.7597		0.963		0.8076		0.7676		0.6674		0.6604

		Brillouin		0.7826		1.055		1.234		1.029		1.474		1.504		1.241		1.505		0.8954		0.7956		0.4752

		Menhinick		0.8847		1		1.2		1.281		1.248		0.9191		0.5394		1.107		0.9701		0.8944		1

		Margalef		1.306		1.395		1.701		1.911		2.025		1.478		0.7486		1.627		1.059		1.001		0.9102

		Equitability_J		0.5117		0.6885		0.7534		0.5976		0.7686		0.8588		0.9728		0.8902		0.8092		0.7083		0.6224

		Fisher_alpha		1.842		2.056		2.673		3.049		3.141		2.082		0.9917		2.456		1.649		1.504		1.576

		Berger-Parker		0.7391		0.5556		0.5294		0.6667		0.4423		0.2759		0.3273		0.35		0.5882		0.65		0.7778

		Chao-1		9		9		7.5		8.75		12		7		4		7		4		4		4





2020-'21

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11		Total						Abundance

		Bemisia tabaci (Gennadius)		2		7		3		1		2		2		2		2		2		3		3		29				29		9.24

		Nesidiocoris tenuis (Reuter)		0		1		1		1		1		1		1		1		1		1		0		7				7		2.23

		Thrips tabaci (Lindeman)		2		1		1		1		2		1		1		1		1		1		1		15				15		4.78

		Liriomyza trifolii (Burgess)		0		0		0		0		0		11		18		20		15		12		16		92				92		29.30

		Spodoptera litura (Fabricius)		2		1		0		1		0		1		5		3		1		1		0		16				16		5.10

		Helicoverpa armigera (Hübner)		0		0		0		0		2		15		10		2		2		2		2		35				35		11.15

		Myzus persicae (Sulzer)		30		11		15		8		13		10		0		4		3		2		0		96				96		30.57

		Cheilomenes sexmaculata (Fabricius)		7		2		1		1		2		0		0		0		0		1		0		13				13		4.14

		Micraspis discolor (Fabricius)		1		0		0		0		1		1		0		1		0		1		1		5				5		1.59

		Coccinella transversalis (Fabricius)		0		1		0		0		1		0		0		0		1		0		1		4				4		1.27

		Chrysoperla carnea Stephens		1		0		0		1		0		0		0		0		0		1		0		2				2		0.64

																												Grand total		314		100.00

				Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		Taxa_S		6		8		8		10		6

		Individuals		37		34		26		25		24

		Dominance_D		0.3324		0.3772		0.3639		0.2672		0.4722

		Simpson_1-D		0.6676		0.6228		0.6361		0.7328		0.5278

		Shannon_H		1.328		1.423		1.462		1.783		1.135

		Evenness_e^H/S		0.6286		0.5185		0.5395		0.595		0.5183

		Brillouin		1.145		1.173		1.161		1.394		0.9012

		Menhinick		0.9864		1.372		1.569		2		1.225

		Margalef		1.385		1.985		2.148		2.796		1.573

		Equitability_J		0.7409		0.6841		0.7032		0.7745		0.6332

		Fisher_alpha		2.029		3.298		3.948		6.177		2.568

		Berger-Parker		0.4865		0.5882		0.5769		0.48		0.6667

		Chao-1		6.5		9		10		15		7.5





Abundance

				RELATIVE ABUNDANCE										Abundance Rank

				Kalyani '19-20		Kalyani '20-21		Rank		Rank 2019-'20				2019-'20		2020-'21

		M. persicae		35.87		30.57		1		1		Myzus persicae (Sulzer)		1		1

		L. trifolii		20.88		29.30		2		2		Liriomyza trifolii (Burgess)		2		2

		H. armigera		13.02		11.15		3		3		Helicoverpa armigera (Hübner)		3		3

		S. litura		10.81		5.10		4		5		Spodoptera litura (Fabricius)		4		5

		T. tabaci		5.90		4.78		5		6		Thrips tabaci (Lindeman)		5		6

		B. tabaci		5.65		9.24		6		4		Bemisia tabaci (Gennadius)		6		4

		C. sexmaculata		4.67		4.14		7		7		Cheilomenes sexmaculata (Fabricius)		7		7

		M. discolor		1.23		1.59		8		9		Micraspis discolor (Fabricius)		8		9

		N. tenuis		0.74		2.23		9		8		Nesidiocoris tenuis (Reuter)		9		8

		C. carnea		0.74		0.64		10		11		Chrysoperla carnea Stephens		10		11

		C. transversalis		0.49		1.27		11		10		Coccinella transversalis (Fabricius)		11		10

				RELATIVE ABUNDANCE

				Kalyani '19-20		Kalyani '20-21

		M. persicae		35.87		30.57

		L. trifolii		20.88		29.30

		H. armigera		13.02		11.15

		S. litura		10.81		5.10

		T. tabaci		5.90		4.78

		B. tabaci		5.65		9.24

		C. sexmaculata		4.67		4.14

		M. discolor		1.23		1.59

		N. tenuis		0.74		2.23

		C. carnea		0.74		0.64

		C. transversalis		0.49		1.27

				Abundance Rank

				2019-'20		2020-'21

		Bemisia tabaci		1		1

		Nesidiocoris tenuis		2		2

		Myzus persicae		3		3

		Spodoptera litura		4		5

		Helicoverpa armigera		5		6

		Cheilomenes sexmaculata		6		4

		Micraspis discolor		7		7

		Coccinella transversalis		8		9

		Liriomyza trifolii		9		8

		Thrips tabaci		9		11

		Chrysoperla carnea		11		10

		Relative abundance of order (%)

		Order		2019-'20		2020-'21

		Hemiptera		42.26		42

		Lepidoptera		23.83		16.23

		Coleoptera		6.39		7.01

		Diptera		20.88		29.3

		Thysanoptera		5.9		4.78

		Neuroptera		0.74		0.64
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				Shannon-Wiener Diversity index of insect fauna in tomato from Kalyani, West Bengal																												Species richness of insect fauna in tomato from Kalyani, West Bengal

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11										Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		2019-'20		0.9168		1.234		1.466		1.243		1.689		1.671		1.349		1.732		1.122		0.9819		0.6837								2019-'20		1.306		1.395		1.701		1.911		2.025		1.478		0.7486		1.627		1.059		1.001		0.9102

		2020-'21		1.144		1.454		0.9533		1.451		1.558		1.561		1.328		1.423		1.462		1.783		1.135								2020-'21		1.576		1.888		1.314		2.274		2.203		1.873		1.385		1.985		2.148		2.796		1.573

				Simpson's Dominace index of insect fauna in tomato from Kalyani, West Bengal																										Evenness of insect fauna in tomato from Kalyani, West Bengal

				Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11								Sample 1		Sample 2		Sample 3		Sample 4		Sample 5		Sample 6		Sample 7		Sample 8		Sample 9		Sample 10		Sample 11

		2019-'20		0.431		0.6204		0.673		0.5352		0.7426		0.7907		0.7326		0.7913		0.5952		0.525		0.3704						2019-'20		0.4169		0.5723		0.6189		0.4331		0.6014		0.7597		0.963		0.8076		0.7676		0.6674		0.6604

		2020-'21		0.5244		0.691		0.4626		0.6429		0.6736		0.7426		0.6676		0.6228		0.6361		0.7328		0.5278						2020-'21		0.4485		0.6113		0.5188		0.6095		0.5935		0.5956		0.6286		0.5185		0.5395		0.595		0.5183



2019-'20

Kalyani '19-20

Kalyani '20-21

Rank



		



2019-'20

2020-'21

Shannon-Wiener Diversity index (H')



		



2019-'20

2020-'21

Simpson's Dominance (1-D)



		



2019-'20

2020-'21

Margalef's Richness index



		



2019-'20

2020-'21

Evenness (E)




