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The feral nests of Lepidotrigona arcifera was dissected and documented. Adult worker bees from these feral nests were 

collected and various key morphological characters were analyzed and identified based on previous literature. Within 

the subgenus Lepidotrigona the “ventralis” species group is varied based on the smaller body size from other species in 

the subgenus. All structural characters of T.arcifera is closely related to the ventralis group and is varied only the 

semicircular dark brown band bordering the basal concavity of the first segment instead of dark spots. The present 

study explained the nest architecture and diagnostic key characters for T.arcifera from North East India. 

Stingless bees are a monophyletic group principally 

found in tropical and subtropical areas of America, Af-

rica, Australia, and parts of Asia (Roubik, 1989). The 

stingless bee species are taxonomically organized into 

two major genera viz., Trigona, the largest group and 
Melipona, a genera consisting exclusively of the genus 

Melipona. All Asian and African stingless bee species 

belong to the genus Trigona. Only the two genus Trigona 

Jurine and Lisotrigona Moure have long been found in 

Indian subcontinent (Michener, 2007). The total number 

of species is estimated to be about 500 described species 

worldwide (Michener, 2013). 

The genus Trigona encompasses worldwide 

about 120 species, placed in 10 subgenera, of which 

Homotrigona, Lepidotrigona and Heterotrigona are en-

demic subgenera for tropical and subtropical Asia 

(Michener, 1990, 2000). The subgenus Lepidotrigona, 
like the New World subgenus Paratrigona and short, 

thick, rather scale like or tomentose pale to yellowish 

hairs bordering the mesonotum. This species is found in 

northeast India, Burma, Thailand, Sumatra, Java, Borneo, 

and rather isolated in Taiwan.  

According to the classification system by 

Schwarz (1939), Trigona (Lepidotrigona) ventralis is 

divided into four subspecies: T. v. ventralis, T. v. flavi-

basis, T. v. doipaensis, and T. v. hoozana. In addition, 

Schwarz assumed T. arcifera Cockerell from Testa 

Bridge, Himalayas, as synonymous with T. ventralis var. 
fiavibasis, but according to Moure (1961) the type speci-

men of T. arcifera runs to T. hoosana. In addition 

T.hoozana Strand, is endemic to Taiwan, together with 

T.ventralis of N. E. India, are the northernmost represen-

tatives of stingless bees in the Eastern Hemisphere 

(Strand, 1913; Schwarz, 1939; Sakagami, 1978). In addi-

tion, the nests of T.ventralis hoozana recorded from the 

mountain areas with altitude is about 1500- 2800m. In 

addition, native people living this mountain region are 

rear this species and collected the propolis from nests. 

The propolis is used as a binding agent or for caulking of 

ship planks. Generally, T.v.hoozana is more cool adapted 
than other species and this species was found on coolest 

zone in Taiwan. This species also sensitive to drop of 

temperature. (Sakagami and Yamane, 1984).  

 

The hind tibia in the “ventralis” group is not as 

apically expanded as it is in some of the other species of 

the genus (Rasmussen, 2013). The ventralis species 

group includes L. ventralis, L. arcifera, L. doipaensis, 

L.flavibasis and L. hoozana, distinguished primarily by 
colouration and patterning of abdominal tergites, colour 

and placement of hairs on the vertex, colour of hairs 

fringing hind tibiae. T.ventralis and T.flavibasis were 

found on nearest and could be expected in the South 

East Asian region. The first report on Lepidotrigona 

arcifera from Testa Bridge of Himalayas in India 

(Cockerel,1929). Which is closely related to 

T.flavibasis, instead of spots a semicircular dark brown 

band bordering the basal concavity of the first segment 

(Cockrell, 1929). L. ventralis is recognized based on the 

dark spots on metasomal tergum 1, whereas T.flavibasis 

have semi-circle of black integument, partly enclosing 
the basal depression on the pale tergum 1, as in L. arcif-

era; L. flavibasis can be recognized by the apical me-

tasomal terga brownish to blackish (yellowish on L. ar-

cifera) and the fore and middle tibiae with blackish hairs 

on the external surface (Schwarz, 1939). 

Two species (ventralis and flavibasis) of the 

Lepidotrigona species group that occur the nearest to 

India and  L. ventralis  can be recognized by the two 

lateral and separate dark spots on the metasomal tergum 

1 (forms a complete band in L. arcifera) while the L. 

flavibasis can be recognized by the semi-circle of black 
integument, partly enclosing the basal depression on the 

otherwise pale tergum 1. L. flavibasis can be recognized 

by the apical metasomal terga brownish to blackish and 

the fore and middle tibiae with blackish hairs on the 

external surface (Schwarz, 1939). 

Most of the researcher in India concentrates 

only on stingless bee biology, morphometry, natural 

enemies and its pollination biology (Muthuraman and 

Saravanan, 2004, Danareddi and Viraktamath, 2009, and 

Vijayakumar et al., 2013). The North-eastern region of 

India, covering a diverse natural habitat with varied to-

pography, climate and forest forms part of the Indo-
Burma biodiversity hotspots. Nagaland is one of the hill 

states of north-eastern India. The studies on stingless 

bee species diversity in this region are highly essential.  
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all colonies the apex of the entrance was wide more or       

less round and resembled a trumpet (Plate 1a). The aver-

age length of the tubes was 5.8 ± 2.0 cm (n = 10). The 

tube aperture was funnel-shaped, soft, thin-walled with a 

smooth surface.  

 

Internal nest: The interior of the nests was decorated by 

a lining layer of resin and cerumen. The various nest 

components were enclosed in brownish, pliable multilay-
ered involucrum (Plate 1b). The internal nest is divided 

into two major parts: a brood part and an area with stor-

age pots. The brood part was in the middle of the nest and 

was nearly completely covered with some soft, thin, 

brownish-dark sheeted involucrum. The involucrum ex-

ternally connected with the cavity wall by means of short 

pillars. There was always an internal tunnel directly con-

necting the external entrance tube to the brood nest cham-

ber.  

 

Brood nest: The brood cells were arranged in regular 

horizontal combs (Plate 1c).The larval brood was darker 
and larger and pupal brood was smaller and paler in col-

our. Brood combs were round in shape. The brownish 

pillars connected the different brood combs. New cells 

were brownish, but turned yellow when becoming older. 

Workers and males were produced in similar cells and 

both were found in the same combs. Queen cells were 

elliptical and mostly positioned at the margin of combs. 
 

Food stores: The honey pots and pollen pots are larger in 

size. The food storage pots are usually found both at the 

top and bottom of the nest. Storage food pots are spheri-

cal or oval; and the walls are soft, thin and dark-brown. 

Pollen and honey are stored in separate pots of similar 

shape. The pollen pots are in general found closer to the 

brood. 

 

Species description 
 

Trigona (Lepidotrigona) ventralis variety arcifera 

(Cockerell, 1929) 
 

This species was tentatively recognized as a valid species 
within the “ventralis” species group (Rasmussen, 2008), 

although Schwarz (1939) suggested it should be syn-

onymized with L. flavibasis (Cockerell, 1929) and Moure 

(1961) suggested synonymization with L. hoozana 

(Strand, 1913). Within Lepidotrigona, the “ventralis” 

species group is characterized by smaller body size. 

 

Diagnostic characters of worker (Plate 2 a-e) 
 

Metric values: Total body length ranging from 4.2 to 

4.5mm, head width ranging from 1.65 to 1.82mm, fore-

wing length including tegula ranging from 4.3 to 4.7mm, 

WL2 ranging from 1.05 to 1.28mm. Hind tibial length 

ranging from 1.36 to 1.41mm 

The head and thorax roughened with an exceed-

ingly dense tessellation that is virtually devoid of shiny 

interspaces. The hind tibiae one-third as wide toward the 
apex as they are long. 

 The scales that border the mesonotum not ex-

tended to the scutellum, which has only rather long erect 

hairs. The posterior margin of hind tibiae fringed with 

dark brown hairs.  
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However, the present study reports on the nest architec-

ture and morphological key characters of Lepidotrigona 

arcifera in India. 

 

MATERIALS AND METHODS 
 

Sample collection 
 

The survey of stingless bee colonies in Tuensang village 

in Nagaland was carried out during April 2011 to October 

2011, helped by local beekeepers and hunters. The adult 

workers were from collected from five feral nests of T. 

arcifera at Tuensang village (26°.15' N/ 94°.49' E) of 

Nagaland in India (Figure 1). Specimens were preserved 

in 90% ethyl alcohol. Observations were carried out on 

five feral nests of Trigona (Lepidotrigona) ventralis ar-

cifera and these feral nests of T.arcifera were excavated 

and dissected to observed the internal structures of the 
nests. Taxonomic identification of collected stingless 

bees was examined based on the nest architecture and 

morphology according to Schwarz (1939). Species iden-

tity was confirmed by Dr. Deborah Smith, Department of 

Ecology and Evolutionary, Biology/Entomology, the Uni-

versity of Kansas, USA. All the taxonomic characters of 

the worker stingless bees were photographed by using 

Leica M 165C stereo microscope with image analyzer. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

RESULTS 
 

Nest architecture  

Nest entrance architecture: Entrance tubes were found 
at a level of 1-6 m above the ground, and were slightly 

slanting downward. The nests were found in tree cavities. 

The colour of the entrance tube varied from dull white to 

yellowish brown. Similarly the length of the tube also 

varied depending upon the age of the colony. However, in 

  
 

Figure 1. Sampling location of Lepidotrigona arcifera 
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Colour: Usually a black spot on each side of the other-

wise pale tergite 1 of abdomen. Tergum I 
cream coloured,the apical half of tergum V and the 

whole VI brownish to nearly blackish (Plate 2a). Me-

tasomal terga V apically and VI were pale brown to pale 

yellow brown. Whereas brown to nearly blackish in con-

tinental specimens, sometimes only VI apically pale 

orange brown. 

Metasomal tergum I exhibits the palest pattern. Particu-

larly mesosomal tomenta are very pale. 

 

Pilosity: The mesonotum usually enclosed by a border 

of short thick scale like or tomentose 
yellowish to whitish hairs (Plate 2c). Hair fringes of 

hind tibia as well as hairs on mid and hind tibiae and 

basitarsi brown to blackish hairs on posterior margin 

very thick and short, simple (Plate 2.d). 

According to the previous literature, the num-

ber of recorded stingless bee species known from India 

is seven (Rathore et al., 2013). Rasmussen (2013) sum-

marized eight species of stingless bees from the Indian 

subcontinent. The subgenus lepidotrigona is found in 

northeast India, Burma, Thailand, Sumatra, Java, Bor-

neo, and rather isolated in Taiwan. The subspecies in   

“ventralis” species group are comparatively smaller            

(forewing length Less than 5 mm) than other species in 

Lepidotrigona (Rasmussen, 2013).  
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