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ABSTRACT A survey was conducted to estimate the diversity and distribution of coccinellid beetles among 
different host plants, in the Terai and Hilly regions of Nainital district, Uttarakhand. A total 
of 19 species were collected, namely: Menochilus sexmaculatus, Coccinella septempunctata, 
C. transversalis, Hippodamia variegata, Propylea dissecta, P. luteopustulata, Scymnus sp., 
Brumoides suturalis, Anegleis cardoni, Harmonia dimidiata, Oenopia kirbyi, Oenopia sauzeti, 
llleis confusa, Micraspis univittata, M. allardi, Chilocorus nigritus, Henosepilachna viginc-
topunctata, H. ocellata, H. septima. Among them, 14 species were reported from the Terai 
and 11 species from the Hilly region, including 6 common species collected from both regions.  
Species richness, evenness and similarity were calculated using different diversity indices 
viz. Simpson’s dominance index, Shannon-Weiner index, Pielou’s Evenness, Margalef’s 
index, and Sorenson’s Index of similarity.

INTRODUCTION 
 

Insects are a substantial component of biodiver-
sity in most terrestrial ecosystems and have a key 
influence on ecosystem functioning (Rasheed & 
Buhroo, 2018). The majority of coccinellid beetles 
(Coleoptera Coccinellidae) have been known 
worldwide as predators of numerous phytophagous 
insects distributed in many Asian countries, includ-
ing India (Omkar & Pervez, 2016; Pervez et al., 
2020a). Coccinellidae is a well-known, numerous 
and diversified coleopteran family with over 6000 
documented species all over the world (Ahmad et 
al., 2017; Kundoo & Khan, 2017). They are brightly 
coloured with red, orange, yellow, black shades and 
shiny metallic-coloured insects (Mukherjee & 

Suman, 2017) with a pattern of spots or patches 
against a contrasting background, and many appear 
to be distasteful to birds. Their conspicuous appear-
ance is an example of aposematic warning coloura-
tion (Punam & Yasmeen, 2016). Coccinellids live 
in a variety of habitats, including woodlands, agri-
cultural areas, meadows, gardens, in human habitats 
and at nearly all elevations (Iperti, 1999; Mukherjee 
& Suman, 2017; Muley & Chavan, 2023).  

The family Coccinellidae is divided into six 
subfamilies: Cocccinellinae, Coccidulinae, Scymn-
inae, Sticholotidinae, Chilocorinae, and Epilachin-
inae (Ahmad et al., 2017). About 90% species 
(4200 species) are considered beneficial because 
of their predatory activity (Iperti, 1999). However, 
the members of the subfamily Epilachninae are  
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phytophagous and are the major pests on agricul-
turally important crops belonging to the families 
Solanaceae, Cucurbitaceae, Fabaceae and Com-
positae and feed exclusively on leaves of plant 
species (Hayat & Khan, 2013). Both larvae and 
adults of predatory species feed upon of soft-bod-
ied insects (Iperti, 1999), including aphids, white-
flies, scale insects, thrips and other small soft and 
juicy insects (Mukherjee & Suman, 2017; Pervez 
et al., 2020b; Muley & Chavan, 2023). Some of 
them also feed on fungi and pollens (Mishra & 
Yousuf, 2018).  Because of their predatory be-
haviour, insect pest management specialists have 
paid special attention to Coccinellidae to use them 
in biological control programs (Choudhary et al, 
2014). In fact, these beetles constitute essential 
predatory fauna that are conserved and augmented 
in agricultural crop ecosystems to achieve targeted 
biological pest management goals (Majumdar et 
al., 2013), preventing a single species from becom-
ing dominant. Therefore, by maintaining low pest 
densities and reducing farmers’ reliance on chem-
ical pesticides, they contribute to the preservation 
of ecological balance (Muley & Chavan, 2023). 
Zahoor et al. (2003) stated that insecticides used in 
agricultural areas to control aphids and other insect 
pest species are also likely to harm beneficial 
predatory coccinellids, disrupting natural ecosys-
tems, harming community health, and eventually 
reducing their biodiversity.  

The objectives of the present study were to ex-
plore the predatory ladybeetle fauna and to esti-
mate species composition, species richness, and 
evenness across various ecosystems in the Terai 
and Hilly regions of Nainital district of Uttarak-
hand, India.  
 
 
MATERIAL AND METHODS 
 
Study area 
 

Two different zoogeographical areas of Nainital 
district were taken for the study purpose, one Terai 
region (Haldwani) with an altitude of 424.0 m, 
29.22° N latitude and 79.52° E longitude, and the 
other is the Hilly region (Mukteshwar) with an al-
titude of 2,171.0 m, latitude 29.47° N, 79.65° E lon-
gitude. The Hilly region was covered with 
mountains, valleys, large forest areas and the terai 

region was rich in different kinds of agricultural 
fields. The temperature ranges were different for 
both regions, which is the key factor for the abun-
dance of both ladybirds and their habitats in terms 
of host plant availability (Pervez & Khan, 2019). 
 
Sample, collection and preservation of beetles 
 

For the sample collection monthly survey was 
conducted, and the hand-picking method was used. 
After collection, specimens were transferred to in-
sect vials containing ethyl acetate-soaked cotton. 
Insects were brought to the laboratory, and speci-
mens were prepared for study and labelled with 
complete field data (locality, date of collection, host 
plant species and prey species).   

Beetles were identified on the basis of their mor-
phological characters, available keys and published 
records (Joshi & Sharma, 2008; Chaudhary & 
Singh, 2012; Saeed et al., 2016; Ahmed et al., 2017; 
Mishra & Yousuf, 2018; Sharma & Joshi, 2020; 
Pervez et al., 2020b).  

Biodiversity indices were calculated in Paleon-
tological Statistics Software (“PAST’’), https://past. 
en.lo4d.com/windows#google_vignette. 

 
 
RESULTS AND DISCUSSION 
 

A two-year monthly survey was conducted from 
January 2023–December 2024 in which 1290 spec-
imens belonging to 19 species, 13 genera, 4 sub-
families (Coccinellinae, Chilocorinae, Scymninae, 
and Epilachninae) including 4 tribes (Coccinellini, 
Chilocorini, Scymnini, and Epilachnini) were col-
lected from the Terai and Hilly region of Nainital 
district (Table 1, Fig. 1). 

Among nineteen species, eight species (Bru-
moides suturalis, Anegleis cardoni, Harmonia 
dimidiata, Micraspis allardi, Micraspis univittata, 
Chilocorus nigritus, Henosepilachna viginctopunc-
tata and H. septima) were solely reported from 
Terai region, five (Propylea luteopustulata, Scym-
nus sp., Oenopia kirbyi, O. sauzeti and Henosepi-
lachna ocellata) from the hilly region and six 
species (Menochilus sexmaculatus, Coccinella 
septempunctata, C.  transversalis, Hippodamia var-
iegata, Propylea dissecta, and Illeis confusa) were 
common in both regions (Table 1; Figs. 2–20). 
Among the collected species three (Henosepilachna 

POOJA KARKI ET ALII114

https://past.en.lo4d.com/windows#google_vignette
https://past.en.lo4d.com/windows#google_vignette
https://past.en.lo4d.com/windows#google_vignette


viginctopunctata, H. septima and H. ocellata) of the 
subfamily Epilachninae were phytophagous, and 
the rest were predaceous.  

Among the collected species, 11 species (Mi-
craspis allardi, M. univittata, Chilocorus nigritus, 
Anegleis cardoni, Brumoides suturalis, Scymnus sp., 
Harmonia dimidiata, Oenopia kirbyi, Henosepi-
lachna viginctopunctata, H. septima, and H. ocel-
lata) were first time reported from Nainital district 
and two species (Henosepilachna ocellata, H. sep-
tima and Scymnus sp.) were first reported from Ut-
tarakhand.   

The Coccinellid species found highest in num-
bers was M. sexmaculatus (Table 1), which was the 
most dominant species. Earlier, Pervez et al.  
(2020b) also reported M. sexmaculatus in high 
numbers after C. septempunctata (Omkar & Pervez, 
2002) from five zoogeographical regions of Ut-
tarakhand. Biodiversity is primarily composed of 
two attributes: species richness and species even-
ness. The term “richness” refers to the number of 
species found in a given area, whereas “evenness” 
refers to the relative abundance of each species (Za-
hoor et al., 2003; Pervez & Khan, 2019).  
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No. Coccinellid species Terai  
region 

Hilly  
region

Total  
beetles

Frequency 
(%)

1 Menochilus sexmaculatus (Fabricius, 1781) 183 68 251 19.45

2 Coccinella septempunctata Linnaeus, 1758 158 62 220 17.05

3 Coccinella transversalis Fabricus, 1781 93 38 131 10.15

4 Hippodamia variegata (Goeze, 1777) 42 103 145 11.24

5 Propylea dissecta (Mulsant, 1850) 143 59 202 15.65

6 Propylea luteopustulata (Mulsant, 1850) 0 11 11 0.85

7 Scymnus sp. 0 18 18 1.39

8 Brumoides suturalis (Fabricius, 1798) 31 0 31 2.40

9 Anegleis cardoni (Weise, 1892) 45 0 45 3.48

10 Harmonia dimidiata (Fabricius, 1781) 34 0 34 2.63

11 Oenopia kirbyi Mulsant, 1850 0 48 48 3.72

12 Oenopia sauzeti Mulsant, 1866 0 41 41 3.17

13 Illeis confusa Timberlake, 1943 12 4 16 1.24

14 Micraspis univittata (Hope, 1831) 8 0 8 0.62

15 Micraspis allardi (Mulsant, 1866) 15 0 15 1.16

16 Chilocorus nigritus (Fabricius, 1798) 9 0 9 0.69

17 Henosepilachna viginctopunctata (Fabricius, 1775) 25 0 25 1.93

18 Henosepilachna septima (Dieke, 1947) 19 0 19 1.47

19 Henosepilachna ocellata (Kollar & Redtenb., 1844) 0 21 21 1.62

Total 817 473 1290 100

Table 1. Coccinellid beetles collected from the Terai and Hilly region (Uttarakhand, India). 



It is estimated from the diversity indices given 
in Table 2 that both areas were rich in diversity of 
coccinellid beetles. The Terai region has slightly 
higher dominance than the Hilly region (Simp-
son’s dominance index), indicating a higher num-
ber of species dominating that region. It also has 
high species richness (Margalef’s index). How-
ever, species are more evenly distributed in the 
Hilly region (Pielou’s Evenness) compared to the 
Terai region. As diversity of species is determined 

by both species richness and evenness, which 
seem slightly higher in the Terai region according 
to values of the Shannon-Weiner index (Table 2), 
which is more accurate as it calculates both rich-
ness and evenness together, supporting Terai as a 
more diverse region. Species Similarity between 
the erai and Hilly regions was calculated using 
Sørensen’s Index of Similarity (Table 2). This in-
dicates that “some species which are mostly con-
sidered as generalist ladybirds with wide prey 

 Figure 1. Frequency of Coccinellids beetles collected in both the Terai and Hilly regions (Uttarakhand, India). 

Diversity  
Indices Attributes Value Ranges Terai  

region
Hilly  

region

Simpson’s  
dominance index (D)

Dominance 0–1 (0 = infinite diversity,  
1 = no diversity) 0.1423 0.1291

Shannon-Weiner  
index (H)

Richness and  
evenness

1.5–3.5 (higher value indicates 
high richness and evenness) 2.198 2.174

Pielou’s  
Evenness (J) Evenness 0–1 (1 means complete  

evenness) 0.6437 0.7994

Margalef’s  
index (d) Richness higher value indicates  

more richness 1.939 1.624

Sorenson’s Index of 
similarity (SQ) Similarity 0–1 (0 = no similarity,  

1 = complete similarity)
0.48  

(48 % similarity)

Table 2. Values of different diversity indices calculated for Terai and Hilly regions (Uttarakhand, India). Richness = more 
no. of species, Evenness = abundance of each species, Dominance = no. of species dominating an area (higher no. indicates 
low diversity). 
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Figures 2–20. Ladybirds from Terai and Hilly regions (Uttarakhand, India). Fig. 2: Menochilus sexmaculatus. Fig. 3: Coc-
cinella septempunctata. Fig. 4: C. transversalis. Fig. 5: Hippodamia variegata. Fig. 6: Propylea dissecta. Fig. 7: P. luteo-
pustulata. Fig. 8: Scymnus sp. Fig. 9: Brumoides suturalis. Fig. 10: Anegleis cardoni. Fig. 11: Harmonia dimidiata. Fig. 12: 
Oenopia kirbyi. Fig. 13: O. sauzeti. Fig. 14: Illeis confusa. Fig. 15: Micraspis univittata. Fig. 16: M. allardi. Fig. 17: Chilo-
corus nigritus. Fig. 18: Henosepilachna viginctopunctata. Fig. 19: H. septima. Fig. 20: H. ocellata.
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No.   Coccinellid Species      Host plants Common prey Species
  Collected Month  

and Year

1 Menochilus  
sexmaculatus  

Lablab purpureus, Solanum 
melongena, Calotropis  
procera, Rosa indica, etc.

Aphis nerii, A. gossypii,  
A. craccivora,  
Macrosiphum rosae, etc.

Feb-May, Oct-Dec 
2023, 2024

2 Coccinella  
septempunctata 

Berseem, Brassica 
campestris, Triticum  
aestivum, etc.

Aphis gossypii, Lipaphis 
erysimi, A. craccivora

Feb-May, Nov  
2023, 2024

3 Coccinella transversalis Brassica campestris,  
B. oleracea, wild grass, etc.

Hyadaphis coriandri,  
L. erysimi

Feb-May, Nov 
2023, 2024

4 Hippodamia variegata Triticum aestivum,  
Coriandrum sativum,  
L. purpureus, etc.

Aphis gossypii,  
H. coriandri, etc.

March-August  
2023, 2024

5 Propylea dissecta Lablab purpureus, P.  
vulgaris, S. melongena, etc.

Lipaphis erysimi, A.  
craccivora, A. gossypii, etc.

Feb-Dec  
2023, 2024

6 Propylea luteopustulata Coriandrum sativum,  
wild grasses

Aphis gossypii June-August  
2023

7 Scymnus sp. wild grasses unknown aphid April-July  
2024

8 Brumoides suturalis Calotropis gigantea,  
C. sativum, wild grasses 

Hyadaphis coriandri,  
A. craccivora 

March-June, Nov 
2023, 2024

9 Anegleis cardoni Hibiscus rosa-sinensis Maconellicoccus hirsutus 
(mealybug), A. gossypii 

Feb-June, Oct, Nov 
2023, 2024

10 Harmonia dimidiata Rosa indica, Calotropis  
gigantea, etc.

Macrosiphum rosae,  
A. nerii

Feb, March, Oct,  
Nov 2023, 2024

11 Oenopia kirbyi Phaseolus vulgaris,  
Rosa sp., wild grasses 

Aphis gossypii,  
Myzus persicae

June-August  
2023

12 Oenopia sauzeti Phaseolus vulgaris,  
wild grasses. 

Aphis gossypii, A. fabae June-August  
2023

13 llleis confusa Lagenaria siceraria,  
Rosa sp., wild grasses

Aphis gossypii,  
Macrosiphum rosae, etc.

March, Oct, Nov 
2023

14 Micraspis univittata Berseem, B. campestris L. erysimi Nov 2024

15 Micraspis allardi Triticum aestivum,  
B. campestris

Schizaphis graminum  
(wheat aphid), L. erysimi

April, May, Nov 
2023

16 Chilocorus nigritus Berseem, B. campestris Lipaphis erysimi Oct, Nov 
2024

17 Henosepilachna  
viginctopunctata

Datura stramonium, 
Solanum nigrum,  
S. melongena

 Phytophagous March-Nov 
2023, 2024

18 Henosepilachna  
septima

Datura stramonium, Solanum  
nigrum, S. melongena

Phytophagous March-Oct  
2023, 2024

19 Henosepilachna  
ocellata

Solanum lycopersicum Phytophagous May-August  
2023

Table 3. Coccinellid species with the most common prey and host plant species collected  
from the Terai and Hilly regions of Nainital district (India). 
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range and thermal tolerance, which enable them 
to successfully establish themselves in new habi-
tats” (Pervez & Khan, 2019).  

Diversity of coccinellid beetles from Uttarak-
hand was also studied earlier (Joshi & Sharma, 
2008; Mishra & Yousuf, 2018; Pervez & Khan, 
2019; Sharma et al., 2022) including some of the 
species reported by us. The present study also pro-
vides information about their host plant and com-
mon prey species (Table 3, Fig. 21). 

 
 

CONCLUSIONS 
 

We conclude that higher temperature ranges 
(Terai region) support a greater number of species 
(High Richness) and higher altitudes (Hilly re-
gion) support a more even distribution of species 
(High evenness). Also, the Terai region has more 
diverse agricultural fields and forest ecosystems 
as compared to the Hilly region. The number of 
coccinellid species found in the orchards was 
much lower compared to agricultural, garden and 
forest ecosystems. Also, this study provides infor-
mation on both predatory and phytophagous coc-
cinellid beetles, which will help researchers and 
scientists to  better use them in the pest manage-
ment. 
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