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INTRODUCTION

Agricultural intensification, along with conventional use of pesticides has resulted in biodiversity losses worldwide (Stoate et al.
2001; Butler et al. 2007). Biodiversity decline in agricultural landscapes is of increasing concern (Matson et al. 1997; Krebs et al.
1999) in the recent. Meanwhile several studies have proven that organic farming has the ability to foster biodiversity, thereby
enhancing ecosystem services including pollination and pest control (Letourneau et al. 2008). Though organic systems are known
to enhance species richness and abundance, the effects are not the same for all organisms and landscapes (Hole et al. 2005;
Bengtsson et al. 2005).

Nearly 80% of pollination is performed by insects. Since 80% of the insect pollinators are bees, they are often regarded as the best
pollinators (Robinson & Morse 1989). The most important non Apis species significant with regard to pollination are the solitary
bees (Adamson 2011). Though the bees don't have a direct role in the pollination of self pollinating crops like paddy, the crop also
benefits from insect pollination, that, yield could go up by 30 % from pollinator visits (Pratap 2001). Here lies the importance of
insect flower visitors in rice. As per Pu et al. 2014, the importance of insects in pollination is underestimated in anemophilous
plants.

Both landscape heterogeneity and farm management have impact on biodiversity in agroecosystems (Krebs et al. 1999).
Surrogative plants and weeds on bunds offer floral rewards to the native bee fauna. Decisions at the landscape and farm level often
influences the management of wild pollinators, since they need floral resource provisions, breeding areas and nesting habitats, all
within their flying range (Kevan & Imperatriz Fonseca 2002; Kremen 2008). Insecticide exposure can have profound effects on
solitary bee populations, afemale solitary bee dying while foraging often leaves her nestincomplete (Hopwood et al. 2012).

MATERIALS AND METHODS
a. Studyarea:

This study was conducted in Chittur Taluk, one of the major paddy producing regions of Palakkad district, central Kerala.
About 60% of the net cultivated area in the district are of paddy. Organic and Conventional paddy fields, with different cultural
practices were selected for this study. Both the study areas had black soil (KAU 2011) and important climatic parameters, of
temperature and rainfall being same in both the sites.

The site with Conventional paddy (Cp) (10.68N and 76.72E) had a hybrid variety, 'Palakkadan matta’, ('Jyothi’), developed by
Kerala Agricultural University, Thrissur (Kerala, India). Organochlorine pesticides like Metacid and Monocrotophos were
employed to control the pests. Potash, Urea and NPK fertilisers were added. On the bunds pigeon pea was grown, but all were
sprayed with chemicals Cypermethrin and Fame. Weedicides like Roundup were used to clear the plants on the bunds.

Amegilla zonata (Linnaeus) Braunaspis cupulifera (Vachal) Nomia aurifrons Smith
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The site with Organic paddy (Op) (10.692N and 76.72E), had 'Navara', one of the traditional varieties of medicinal rice. No
chemical pesticides or synthetic fertilizers were applied for the past 5 years and only farm manures were used as the nutrient
supplement. Bunds had plenty of weed plants like Biophytum sensitivum, Leucas sp. and a variety of flowering plants like
chrysanthemum along with Cassia fistula.

Insect collections were made when the crops were in the flowering stage.

b. Collection Methodology:

Insect sampling: Malaise traps were used for insect collection. These traps are efficient in trapping flying insects (Ganho et al.
2003), especially those coming under Diptera and Hymenoptera (Selfa et al. 2003). Malaise traps give a standardized data (Mason &
Bordera 2008), that can be used for statistical analyses. Two malaise traps were deployed in the two study sites, for 3 weeks, from
Feb- April, 2011. The trap was serviced once a week, 3 subsets of data could be generated from both the fields.

The specimens collected were preserved in 70% alcohol, and later examined, studied and identified using Olympus SZ 61.
Imaging was under Leica M 205-A stereomicroscope. The bees collected were identified with the help of Bingham (1897) and
Michener (2000).

Diversity indices like Alpha Diversity/Simpson's Diversity Index (SDI) and Beta Diversity/ the Jaccard index (JI) were
calculated.

RESULTS AND DISCUSSION

Altogether 37 individuals of solitary non Apis bee species belonging to 19 species in 7 genera and 3 families were collected using
malaise trap during the study period (Table 1). A total of 26 individuals with 15 species belonging to 6 genera could be collected from
Op, whereas only 11 specimens identified as 7 species belonging to 5 genera could be documented from Cp.

Puet al. 2014 documented more than 510 insect species that visited rice flowers in China and also documented gene flow due to
flower-visiting insects, of which pollinators included 40 species of bees and 28 species of syrphid hoverflies. Their study
documented that Megachile sp., Halictus spp., Lasioglossum sp., Nomia sp., Apis spp. bees, carried large amount of rice pollen, while
Pithitis sp. and the dipteran hover flies, Eristalsis spp., carried lesser amounts. Such studies are however lacking in the Indian context.
However, the present study on non Apisbees, recorded 19 species from rice fields.

Holzschuh et al. 2007, stated that bee diversity was generally higher in organic than in conventional fields, the present study
corroborates this finding. While 15 species of non Apis bees were recorded from Op, only 7 species could be recorded from Cp. The
solitary ground nesting sweat bee Nomia, represented by 4 species in Op was altogether absent in Cp. Similarly, while 6 species of
Halictus bees were present in Op, only 2 species could be recorded from Cp. Not just the species number, but the total number of
bees recorded too in Op was almost double compared to Cp (Table 1). Simpson's Diversity Index was higher in organic farming
compared to the conventional one (0.908>0.782). The Jaccard similarity index value wasless, with only 16% similarity between the
species community of the solitary non-Apis bees of the two study sites.

CONCLUSION
Rice ecosystem hosts good diversity of non Apis bee species. Their pollination role in rice as well as for the surrogate vegetation
needs to be assessed. Surrogate vegetation, habitat diversity and semi-natural areas are vital in organic farming systems, in order to
maintain temporary retreats and refuges, especially to the pollinators and natural enemy complexes.
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Table 1. Solitary bee species collected from Organic and Conventional paddy

SI. no. Family Species Organic (Op) | Conventional (Cp)
1 Apidae Braunsapis cupulifera (Vachal) 2 3
2 Apidae Ceratina binghami Cockerell 1 -
3 Apidae Ceratina heiroglyphica Smith - 1
4 Halictidae Halictus sp. nr. Agrestis 3 -
5 Halictidae Halictus sp. nr. gutturosus 4 -
6 Halictidae Halictus serenus Cameron 2 -
7 Halictidae Halictus tristis (Vachal) 1 -
8 Halictidae Halictus sp. nr. liodomus 1 1
9 Halictidae Halictus invidus Cameron 1 -
10 Halictidae Halictus catullus - 1
11 Halictidae Nomia albofasciata Smith 1 -
12 Halictidae Nomia carinata Smith 2 -
13 Halictidae Nomia aurifrons Smith 2 -
14 Halictidae Nomia combusta Smith 2 -
15 Halictidae Sphecodes rubripes Spinola 2 -
16 Halictidae Sphecodes sp. nr. rubripes - 3
17 Halictidae Sphecodes apicatus Smith 1

18 Halictidae Lassioglossum  sp. 1 -
19 Megachilidae Chelostoma sp. - 1




