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Abstract: Studies on diversity and relative abundance of solitary bee visitors to Jatropha curcas crop was made by collecting the flower 

visitors in different sites located at Nahan (933 m) of Sirmour hills and Arki (1104 m) of Solan hills of Himachal Pradesh, during  the 

years from 2012-2016. Insect diversity studies showed that Jatropha flowers were visited by 16 species of bees belonging to 4 families of 

order Hymenoptera of class Insecta. Of these, 7 species belonged to Apidae, 5 to Halictidae, 3 to Megachilidae and 1 to Andrenidae 

family. Analyses of data on relative abundance of different solitory bee visitors revealed that Xylocopa fenestrata was the most abundant 

bee visitor to Jatropha flowers in the two experimental sites i.e. Nahan (25.85%) and Arki (24.84%). Other important bees pollinators at 

Nahan and Arki were Cera t ina  g igant ica  (21.44% and 21.04%), Megachile flaviceps (9.81% and 9.41%), Halictus sp. (9.61%,and 

9.21%) and Andrena sp. (3.20 % and 5.21%). 
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1. Introduction 
 

The Himalaya is a store house of large array of diversity in 

food, fodder, vegetables and medicinal plants which are 

grown in valleys, hilly terraces and exposed flat mountain 

tops. One of the richest sources of biological diversity in the 

world, the Indian Himalayan region, is having a wide range 

of medicinal and aromatic plants. Of 17,500 flowering plants 

known to occur in India, about 3000 are recognized for 

medicinal uses (Sharma and Mudgal, 1997). Jatropha 

curcas (Euphorbiaceae) is a widely cultivated crop in Africa, 

Central and South America, India and Southeast Asia 

(Katembo and Gray, 2007; Maes et al., 2009). Jatropha is 

one of the crops cultivated in Himachal Pradesh for its 

medicinal and environmental importance. However, there 

are inadequate information on the bee pollinator status in 

terms of diversity and relative abundance on Jatropha in 

Himachal Pradesh despite the awareness of its 

environmental and economic importance. Pollination is 

essential stage in the reproduction of flowering plants and 

involves the transfer of pollen grains from male to female 

part of flower with the help of abiotic and biotic pollen 

dispersal agents. Wind, water and gravity are the important 

abiotic agents, whereas, insects, birds, bats and small 

mammals are the primary biotic agents (Free, 1993). Various 

insect groups which are of prime significance in pollination 

of agricultural and horticultural crops are Hymenoptera, 

Diptera, Lepidoptera, Coleoptera and Thysanoptera 

(Michener, 1974). Of these, Hymenopterans are the most 

important insect pollinators because of their high energy 

requirements and tendency for collecting food for their 

brood in the form of pollen and nectar. Pollinators are 

extremely diverse, with more than 16,000 pollinator bee 

species have been described worldwide (Michener, 2000; 

Kevan, 2003). Insect pollination mostly bees is necessary for 

the pollination of 75% of all crops that are used directly for 

human food worldwide (Khan and Khan, 2004). Many 

investigators have studied the diversity and relative 

abundance of different agricultural crops in relation to non-

Apis solitary bees pollination in Europe, North America, 

South America and Australia (McGregor, 1976; Goodman 

and Fisher, 1991; Gary, 1992; Free, 1993; Morse and 

Calderone, 2000). But, only a few studies have been 

conducted regarding the role of solitary bees in pollinating 

various mountain crops (Mishra et al., 1976; Mattu, 2008, 

2010). Therefore, present investigation was conducted on 

the diversity and relative abundance of different bee species 

visiting Jatropha crop in Sirmour and Solan hills of 

Himachal Pradesh.  

 

2. Material and Methods  
 

Solitary bees pollination studies have been conducted on 

Jatropha curcas crop located at Nahan (latitude 30° 33′ N, 

longitude 77° 17′ E and altitude 933 m) in Sirmour hills and 

Arki (latitude 31° 09′ N, longitude 76° 57′E and altitude 

1104 m) in Solan hills of Himachal Pradesh, during the 

months of July and August of the years 2012-2016, when 

these crop were in full bloom. Studies on diversity and 

relative abundance of various bee visitors to Jatropha 

flowers have been made by selecting trees at random, on the 

basis of their size, flowering state and number of branches. 

The experimental branches selected had nearly same size 

with respect to their spread, phase of flowering and height 

above the ground. The observations were started 2 to 3 days 

after the flowering commenced and continued under good 

climatic conditions till petal fall. Relative abundance, of 

different bee visitors was determined in terms of their visits 

per 500 flowers/10 minutes (Verma and Chauhan, 1985). 

The observations were recorded from 0800 to 1700 hours of 

a day and average counts at these hours gave abundance of a 

bee pollinator for that particular day. All bee visitors on 

Jatropha flowers were collected, killed and identified. 

Identification of different insect specimens was done with 

the help of standard keys.  

 

3. Results and Discussion  
 

Solitary bee diversity studies showed that Jatropha flowers 

were visited by 16 species of bees belonging to 4 families of 
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order Hymenoptera of class Insecta. Of these, 7 species 

belonged to Apidae, 5 to Halictidae, 3 to Megachilidae, and 

1 to Andrenidae family. These results corroborate the earlier 

findings of pollinators were selective in their floral visits and 

are shown to choose flowers which best meet their energetic 

requirements (Abrol, 1989). Burkill (1909) started that 

Xylocopa spp. was the most important flower visiting insects 

in India more active than Apis florea on many cultivated 

crops. Popov (1936), Mavromoustakis (1938, 1951), 

Michener (1966, 1994), Peters (1972) and Gupta (1987, 

2003a) have described several species of wild solitary bees 

from different areas of this country. Apidae were 

represented by species like Xylocopa fenestra ta ,  

Trigona irid ipen is , Ceratina gigantica , Cerat ina 

sp. ,  Anthophora  sp . ,  Amegi l la  sp.  and Thyreus  

sp .e tc .  Of the fami ly Hal ic t idae,  spec ies l ike 

Halictus himalayensis, Halictus simlaenis, Halictus sp., 

Nomia himalayana and Nomia elliotii e tc .  Family 

Megachil idae was represented  by  Megachile 

flaviceps, Megachile lanata and Megachile sp. In addition, a 

single species of Andrena belonging to family Andrenidae 

was also recorded as pollinator of Jatropha crop in 

Himachal Pradesh (Table 1). Analyses of data on relative 

abundance of different bee visitors revealed that Xylocopa 

fenestra ta  was the most abundant bee visitor to Jatropha 

flowers in the two experimental sites i.e. Nahan (12.92.3, 

25.85%) and Arki (12.42.2, 24.84%). Other important 

solitary bee pollinators at Nahan and Arki were Ceratina 

gigantica  (10.71.5, 21.44% and 10.51.6, 21.04%),  

Tr igona ir idipenis  (3.80.9, 7.61% and 3.50.8, 

7.01%),  Anthophora  sp .  (2.60.7, 5.21% and 2.70.4, 

5.41%),  Amegil la  sp.(  2.40.4, 4.80% and 2.50.6, 

5.01%),  Megachile flaviceps (4.91.5, 9.81% and 4.70.5, 

9.41%), Halictus himalayensis (4.80.8, 9.61%  and 

4.61.6, 9.21%), Halictus sp. (2.10.9, 4.20% and 1.80.7, 

3.60%), Nomia elliotii (3.40.5, 6.81% and 3.80.5, 7.61%), 

Megachile sp. (0.70.3, 1.40% and 0.80.3, 1.60%) and 

Andrena sp. (1.60.4, 3.20% and 2.60.7, 5.21%) 

respectively (Table 2-3, figure 1-2). Therefore, present 

results suggest that family Apidae and Halictidae were the 

most abundant bee pollinators of Jatropha at Nahan 

(64.92%, 20.64%) and Arki (63.32%, 20.44 %) site (Tables 

2-3). The higher population of Xylocopa fenestrata  in 

experimental sites may be due to its being native species and 

thus having better adaptability to local environmental 

conditions. These results are in conformity with the earlier 

observations of bees in India have been reviewed by Atwal 

(1970), Batra (1977) and Kapil (1986). Recently, Raju and 

Ezradanam, 2002; Muthuraman and Saravanan, 2004; 

Ashoke et al., 2005 reported that Xylocopa spp., Ceratina 

sp., Anthophora sp., stingless bee, Trigona iridipennis 

(Apidae); Halictus sp. (Halictidae) and Megachile sp. 

(Megachilidae) as the prominent bee visitors to this crop.  

 

Table 1:  Solitary bee species visiting Jatropha curcas flowers wih their taxonomic status 

Family: Apidae 

1. Xylocopa fenestrata 

2. Trigona iridipenis 

3. Ceratina gigantica 

4. Ceratina sp. 

5. Anthophora sp. 

6. Amegilla sp. 

7. Thyreus sp. 

Family: Halictidae 

8. Halictus himalayensis 

9. Halictus simlaenis  

10. Halictus sp.  

11. Nomia himalayana 

12. Nomia elliotii 

Family: Megachilidae 

13. Megachile flaviceps 

14. Megachile lanata 

15. Megachile sp. 

Family: Andrenidae 

16. Andrena sp. 

 
 
 

 

 

Table 2:   Relative abundance of different solitary bees pollinators visiting Jatropha curcas bloom at Nahan. No. of bees/500 

flowers/10 minutes 

Family Genus/Species MeanS.E. Percentage 

Population 

Family 

Percentage 

 

 

 

 

Apidae 

Xylocopa fenestrate 12.9*2.3 25.85  

 

 

 

64.92 

Trigona iridipenis 3.80.9 7.61 

Ceratina gigantic 10.71.5 21.44 

Anthophora sp. 2.60.7 5.21 

Amegilla sp. 2.40.4 4.80 

 

 

Halictidae 

Halictus himalayensis 4.80.8 9.61  

 

20.64 
Halictus sp. 2.10.9 4.20 

Nomia elliotii 3.40.5 6.81 

 

Megachilidae 

Megachile flaviceps 4.91.5 9.81  

11.22 Megachile sp. 0.70.3 1.40 

Andrenidae Andrena sp. 1.60.4 3.20 3.20 

*Each value is an overall average for bee species   

  S.E. = Standard error about mean 
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Figure 1: Relative abundance of different solitary bee pollinators visiting Jatropha curcas flowers at Nahan of Sirmour hills 

 

Table 3:   Relative abundance of different solitary bees pollinators visiting Jatropha curcas bloom at Arki. No. of bees/500 

flowers/10 minutes 
Family 

 

Genus/Species MeanS.E. Percentage 

Population 

Family 

Percentage 

 

 

Apidae 

Xylocopa fenestrate 12.42.2 24.84  

 

 

 

63.32 

Trigona iridipenis 3.50.8 7.01 

Ceratina gigantic 10.51.6 21.04 

Anthophora sp. 2.70.4 5.41 

Amegilla sp. 2.50.6 5.01 

 

Halictidae 

Halictus himalayensis 4.61.6 9.21  

 

20.44 
Halictus sp. 1.80.7 3.60 

Nomia elliotii 3.80.5 7.61 

Megachilidae Megachile flaviceps 4.70.5 9.41  

11.02 Megachile sp. 0.80.3 1.60 

Andrenidae Andrena sp. 2.60.7 5.21 5.21 

*Each value is an overall average for bee species   

  S.E. = Standard error about mean 

 
Figure 2: Relative abundance of different solitary bee pollinators visiting Jatropha curcas flowers at Arki of Solan hills. 
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