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ABSTRACT

Carabid community variation was examined between agricultural habitats under different

management practices, i.e., organic and conventional. Three cultivated sites, Nagadesh

(organic & conventional), Sarswatinagar (Conventional) and Gamcha (Organic) and two

orchards, Kirtipur (Conventional) and Pharping (Organic), all within Kathmandu Valley,

were selected for the study. Seasonal variation in carabid abundance and species richness

for all sites were also studied and compared using pitfall traps. The questions posed were:

What is the impact of management practice on carabid beetles between organically and

intensively managed cultivated lands and orchards? What are the carabid species living in

different agricultural habitats within Kathmandu Valley? What is the relation between

temperature, rainfall and soil variables with carabid abundances? How do these abiotic

factors affect the temporal variation in carabid assemblages and abundance?

A total of 57 species of carabids were collected during the study and it was found that 18

of them were represented by just a single specimen and 33 species (58%) by less than 5

specimens. Abundance and species richness was higher in organically managed farms

and orchards. Each site had some characteristic species. Least number of species was

recorded from Kirtipur orchard but non-organic farm at Sarswatinagar had the least

abundance. On the other hand, Organic farm at Nagadesh, not only yielded the largest

number of species, but also the highest abundance. Habitat specificity was found to be

high among the carabids collected (over 56% unique to a habitat), more in organic farms

and orchards than in their conventional counterparts.

Significant positive correlation between abundance and rainfall was found only at

Pharping orchard while at Nagadesh (non-organic), there was significant correlation

between abundance and rainfall as well as temperature. For other sites, the correlation of

abundance with both the param was insignificant. In case of various soil param, positive

correlation was significant only for pH.

Carabids were collected throughout the year from most of the habitats, however, they

showed slight increase in abundance during summer months for organically managed

orchard, from August to October for non-organic farms and during February for non-

organic orchard, with no records during summer.
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INTRODUCTION

1.1 Nepal

Nepal is one of the richest countries in terms of bio-diversity due to its unique

geographical position and altitudinal variation. The geography of Nepal can be

divided into mountains, hills and plains. A wide range of earth’s topography and

climatic zones are found within its area of 147,181 sq km including in it a wide range

of ecosystems from sub-tropical jungles of the Terai to the arctic conditions of the

Himalayan highlands. Close to a third of the length of the Himalayas and 8 of the

world’s 14 highest peaks lie within Nepal. Nepal is situated between the latitudes

2622'N and 3027'N and longitudes 8004'E and 8812'E. It is bordered by India

(east, west and south) and China (north). The landlocked country covers an altitudinal

range from 60 m to the highest point at 8,848 m above sea level.

1.2 The Kathmandu Valley

The Kathmandu Valley is roughly elliptical in outline. It extends about 25 km east to

west and 19 km from north to south. It occupies an area of approximately 600 sq km.

Its latitude is 2734’ to 2750’N and longitude 8511’ to 8532’E. The valley lies at

an average altitude of 1,350m above sea level (Joshi 1999).  It is surrounded by a ring

of mountains ranging from 1,500 m to 2,800 m. The fertile valley includes three

districts namely, Kathmandu, Lalitpur and Bhaktapur.

Rapid and uncontrolled urbanization of the Kathmandu valley and geometric rate of

population increase have stressed its ecosystem. Intercencel increase in urban

population from 1991 to 2001 is 90.4% (Sharma 2003).  The total population of the

Kathmandu Valley is 16,45,091 (10,81,845 for Kathmandu District, 3,37,785 for

Lalitpur District and 2,25,461 for Bhaktapur District) (Pantha and Sharma 2003). This

is 7.11% of the entire population of the nation. Besides, there is also a large migrant

population residing in the valley.
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1.3 Order Coleoptera

Beetles are included in the order Coleoptera. They are chiefly characterised by having

the anterior pair of leathery wings, commonly called the elytra, fitting closely down

the back of the body with a straight suture (Fowler 1912).  Coleoptera is the largest

order in the animal kingdom comprising of over 330,000 described species (Richards

& Davies 1977). It represents about 40% of the known insect species (The New

Encyclopaedia Britannica 1990). Richards and Davies (1977) have divided the order

Coleoptera into four suborders, namely Archostemmata, Myxophaga, Adephaga and

Polyphaga. The first three suborders contain relatively few families and the majority

of the beetles are placed in the fourth group, Polyphaga.

1.3.1 Family Carabidae

Carabid beetles are recognisable by their flattened body shape and ridged elytra.

According to Lovei and Sunderland (1996), they are morphologically defined by the

presence of six abdominal ventrites, transverse suture extending across metasternum

continuing as an angular process between the posterior coxae, pygidial defence glands

in adults and liquid-feeding mouth parts in larvae. Adults have prominent mandibles

and palps, long slender legs for fast movement and striate elytra. Abdomen has the

first three anterior segments connate. Antennae are eleven segmented and tarsi five

segmented without exception (Fowler, 1912). Adults are generally sombre coloured

insects, majority being black. This family consists of small to large beetles that range

from 1-60 mm in body length.

Both the larvae and adults of ground beetles are carnivorous and predatory. Members

of this family have well-developed mandibles for capturing food; however, the degree

of predatory habit in the family has generally been overestimated. Most are

polyphagous, many are carnivorous while some are phytophagous and scavengers

(Lovei and Sunderland 1996). Many species of ground beetles are cannibalistic given

the opportunity. Most carabids are now considered to be omnivorous and
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polyphagous, feeding on live prey, carrion and plant material. Some species however

are specialist feeders, i.e. Loricera pilicornis on springtails and Cychrus caraboides

on snails and slugs. Ophonus species are exclusively spermophagus on Umbellifers.

Many carabids find their food by random foraging, but specialist feeders tend to use

chemical cues. Many larvae lie in burrows or other sheltered areas and wait for

unsuspecting prey, while some actively hunt through the soil or vegetation seeking

out the larvae of other insects. Adults often shelter under objects during the day and

emerge at night to hunt insects and other small invertebrates such as springtails and

worms, grasping them with their powerful mandibles.

Many polyphagous species such as Harpalus spp. like to live amongst crops. Amara

plebja hibernates in woodlands over winter, but flies to grasslands to live and oviposit

in spring and summer. According to Lovei and Sunderland (1996), more than 30% of

tropical species are arboreal, though in general, temperate species are terrestrial.

Flightlessness has repeatedly evolved in many groups.

All ground beetles are terrestrial and can be found living under the bark of trees, amid

the foliage of plants, under rocks and fallen logs, in crevices in the ground and at the

edges of streams, ponds and beaches. Depending on habitat, density fluctuates from

1-1000 per m2 at overwintering sites.

Studies have shown that the affinity of species for a particular habitat is extremely

narrow. Number and species of carabid communities can vary considerably over a

short distance with respect to the different plant communities. In a well defined faunal

region it is possible to predict, with some degree of certainty at least, which species of

carabid can be expected to occur in a particular habitat (Thiele 1977). Habitat choice

is so specific that carabids are often used to characterise habitats (Lovei and

Sunderland 1996).

1.3.2 Importance

Carabids are common in agricultural fields. They have generally been considered as

beneficial natural enemies of agricultural pests, although some species are pests in
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nature (Lovei and Sunderland 1996). Numerous experiments have been carried out

with different species of carabid beetles to assess their effectiveness in pest

management. Thiele (1977) reported that Clivina fossor destroyed 65% of the larvae

and pupae of blossom beetle in laboratory experiments. Because of their continuous

seasonal activity and predatory nature, many species of ground beetles are good

candidates for biological control of wheat pests (French and Elliot 1999). Menalled et

al. (1998-1999) studied biocontrol of pests in cornfields and found that predation

rates were positively correlated with carabid abundance and that carabids were the

main predators in field tests.

Experiments have revealed that carabids reduce a number of different pests like

aphids (Thiele 1977; Kromp 1999; Mundy et al. 2000; Lang & Gsödl 2001)

cicadellids (Lang et al. 1999), Thysanoptera (Lang et al. 1999), Collembola (Mundy

et al. 2000), slugs (Kromp 1999; Beckland & Grime 2000; Langan et al. 2004),

mulberry tiger moth (Hondo 2003), diamond back moth (Plutella xylostella)

(Suenaga & Hamamura 2001), codling moth (Cydia pomonella) (Riddick & Mi 1994;

Minarro & Dapena 2003; Mathews et al. 2004) and brassica pod midge (Dasineura

brassicae) (Warner et al. 2000). it has been revealed that they reduce population of

root weevils (Cross et al. 2001) spotted cucumber beetle (Diabortica

undicempunctata) (Snyder and Wise 1999), striped cucumber beetle (Snyder and

Wise 2001) and squash bug beetle (Snyder and Wise 2001). Kromp (1999) also

mentioned the effectiveness of some spermophagus carabids like Harpalus sp. and

Amara sp. in biological weed control.

Carabid assemblages have and can be used as environmental indicators for forest

condition (Rodriguez et al. 1997; Villa-Castillo & Wagner 2002), cultivation impacts

(Thiele 1977), pollution assessment (Thiele 1977; Lovei & Sunderland 1996;

Carcamo & Parkinson 2001; Ishitani et al. 2003), assessment of environmental

change (Thiele 1977; Luff et al. 1992; Niemelä et al. 1993; Shah et al. 2003;), habitat

classification (Lovei & Sunderland 1996; Larsen et al. 2003), characterisation of soil-

nutrition status (Lovei & Sunderland 1996) and as biodiversity indicators (Lovei &

Sunderland 1996; Rodriguez et al. 1997; Sieren & Fischer 2002; Allegro & Sciaky

2003; Kampichler & Platen 2004).
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1.4 Objectives

Rampant use of broad-spectrum pesticides and chemical fertilizers not only harm

agricultural pests but beneficial organisms as well. Therefore, intensively managed

agricultural areas like cultivated land and orchards should harbour a much poorer

assemblage and abundance of beneficial arthropod groups like Carabidae. The

primary objective of this research is to test this hypothesis.

Specific objectives are:

 To compare the impact of management practice on carabid beetles between

intensively and organically managed cultivated fields and orchards.

 To understand the impact of pesticide use on carabid beetles assemblages.

 To identify carabid species, their abundance and distribution in

agroecosystems of the Kathmandu Valley.

 To study temporal distribution in carabid assemblages in agroecosystems.
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Chapter II

LITERATURE REVIEW

2.1 Traditional Farming Systems

Farming communities of the Hindu Kush Highland region attach great value to the

forest ecosystem as well as to the integration of livestock into the mountain farming

system. The communities in the region have been practicing traditional farming

systems for harnessing ecological potential of land and conserving natural resources

for millennia. These traditional practices not only contribute to the development and

advancement of farming systems but also help them meet their specific needs of life.

The eco-friendly agriculture and sustainable soil management are practiced even in

such harsh environments through terracing, composting, mulching, mixed copping,

mixed farming, etc. Use of compost and diverse cropping patterns are age-old

practices in soil fertility management.

Similarly, understanding of seasonal pest occurrence, distribution and its management

exists in the rural communities. The contributions of traditional knowledge to the

modern agriculture in food production, crop yields, pest management etc. are quite

significant.

The gradual disappearance of local knowledge and traditional farming practices is a

common phenomenon. (Upadhyaya 2004)

Tengö and Belfrage (2004) studied local management practices for dealing with

change and uncertainty in Sweden and Tanzania and found that comparing

management practices across scales and in different cultural settings could reveal

insights into the capacity of farmers to adjust, respond to, and shape ecosystem

dynamics. Traditional ecological knowledge is defined as a cumulative body of

knowledge, practices, and beliefs about the relationships of living beings, including

humans, to one another and to the environment.
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2.2 Conventional Farming

Conventional farming, the type practiced most widely around the world since World

War II, relies on synthetic fertilizers and pesticides, mainly derived from fossil fuels

to produce vegetables and crops (Lowry 1997; Green 2002). Farmers use pesticides

because they want to obtain maximum productivity in minimum cost.

The reliance on pesticide use is damaging the environment. The practice of chemical

controls can dramatically reduce pest populations for the short term. Individual

nutrients, like nitrogen, synthesized in a more or less pure form for the immediate use

by plants are applied to corps on a mand made schedule in chemical farming. Each

nutrient is defined and addressed separately. Problems that may arise from one action

(e.g. too much nitrogen left in the soil) are usually addressed with additional,

corrective products and procedures (e.g. using water to wash excess nitrogen out of

the soil). (Wikipedia Encyclopedia 2005).

Conventional farms may use any of the available means [chemicals, synthetics, or

genetically-modified organisms (GMOs)] within basic safety laws to kill pests and

maximize output. There's no check for sustainability, and the (United States

Environment Protection Agency (EPA) has set allowable levels of chemical/pesticide

residues, which most environmental health advocates and consumers believe are too

high. Common conventional farming is unsustainable. Chemical pesticides,

fertilizers, and GMOs are harmful to public health, and steadily it is stripping the

health of the farmland, fresh water supply, and marine wildlife. In addition, there are

numerous studies that have shown that conventional methods do not produce

significantly higher yields than organic methods. For the sake healthy environment,

we need to switch to more natural, sustainable methods. (OM Organics, 2005)

Conventional agriculture has had major environmental impacts, in particular with

respect to soil degradation. Soil structure, fertility, microbial and faunal biodiversity

have declined (van Bruggen & Termorshuizen, 2003).
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2.2.1 Pesticides

Pesticides are known as ‘biocides’ as they are used to control or kill living organisms

(such as insects, snails, bacteria, fungi, viruses, nematodes, weeds, rodents, birds and

even mammals). The demand for pesticides have increased with the introduction of

high yielding varieties of crops, massive input of chemical fertilizers and irrigation

facilities which improved the agricultural productivity considerably but also created

multi-faced problems resulting in a large amount of crop losses and turning

ecologically sound farming into pest problems, crop loss and pesticide pollution

(Thapa 1994, Thapa et al 1995).

One of the major constraints to increased agricultural production is the pest. The

world estimates on losses caused by pest damage worth 30 billion USD per annum

(Thapa 1997). The magnitude is still higher in developing countries like Nepal, which

has been highly influenced by synthetic pesticides to overcome this problem.

There are more than 600 technical grade pesticides and thousands of branded

formulations in use all over the world with annual marketing of more than 30 billion

USD (Copping & Hewitt 1998). Asian share of the world pesticide market is

estimated at a quarter, with the major market share going to rice, cotton and

vegetables in South and South-east Asia i.e., insecticide share in Bangladesh, Burma,

Pakistan and Nepal is over 90%. However the pesticide use in Nepal is very low as

compared to other South Asian countries (ADB 1987).

2.2.1.1 Pesticide use in Nepal

Before the 1950s, the people of Nepal remained unaware of modern chemical

pesticides and relied on traditional organic techniques (use of cattle urine, rape-seed

oil and wood ash) for killing insects. But with the development of different

agricultural activities the farmers switched from traditional practices to the modern

practices dominated by chemical pesticides and fertilizers (Giri 1990).

Chemical pesticides were first introduced into Nepal in early 1950s when DDT was

imported from USA for malaria control. This was soon followed by a range of other
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pesticides i.e., organophosphates (in 1960s), carbamates (in 1970s) and synthetic

pyrethroids (in 1980s) (Baker and Gyawali 1994). Nepal imports most of the

chemical pesticides from India and in the last two-three decades, the production of

pesticides in India has increased tremendously (>40 folds) (Sharma 1998).

Nepalese farmers have a preference for highly toxic insecticides with broad spectrum

activity, which results in immediate knock-down of pests. Parathion and all the

pesticides of chlorinated hydrocarbon group except endosulfan have been banned in

Nepal, but parathion-methyl is still illegally in use (Neupane 1995). The Directorate

of Plant Protection (DOPP) has registered 63 technical products (27 insecticides, 19

fungicides, 11 herbicides, 1 acaricide, 2 rodenticides and 3 others) (DOPP 2001).

According to latest estimate, the annual consumption of pesticides is equivalent to

55,865 t of active ingredients. Chemical pesticides have been common weapon to

control pests. More than 250 types of pesticides (168 insecticides, 58 fungicides, 22

herbicides, 3 acaricides and 8 others) have been registered under Pesticide Act 1992

and Pesticide Regulation 1994 in Nepal (PPD 2000). The major types include

organochlorines, organophosphates, carbamates, nitro-chloro-phenols and pyrethroids

(Baker and Gyawali 1994, Thapa 1994, Thapa et al. 1995). Among the

organochlorine group of pesticides, Persistent Organic Pollutants (POPs) are banned

in Nepal and other countries. But some of them are still illegally being used in Nepal

(Thapa 2003).

Among the crops, cotton receives the highest amount of pesticides (2,560 g/ha)

followed by tea (2,100/ha) and then vegetables (1,450 g/ha) as compared to the

national average of 142 g/ha (Sharma 1994, Thapa 1994, Thapa 2003). Regarding the

types of pesticides used by farmers, the volume and types of pesticides use declines

from Terai to mountain sharply (Thapa et al. 1995).

2.2.1.2 Pesticide Act/Rules:

The Pesticide Act 1991 and the Pesticide Rules 1993 have been enforced since July

16, 1994. It is mandatory that any pesticide before distribution and importation should
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be first through the registration procedure in Pesticide Registration and Management

Division (PPD), Department of Agriculture. Pesticide legislation passed by

parliament in 1991 has been established to promote the safe and effective use of

pesticides in Nepal, mainly by making it an offence to import or sell any unregistered

pesticide and by making it a requirement that all resellers of pesticides must be

licensed.

2.2.2 Negative consequences of pesticide use

Increased use of pesticides, however, has caused considerable concern about their

effects on human health, natural environment and the quality of agricultural products

(Anonymous, 1987). Negative aspects of the chemical pesticides were mostly

unknown until the publication of Rachel Carson’s inspiring book ‘Silent Springs’ in

1962. Her work, chronicled the effects of DDT and other pesticides on the

environment. A bestseller in many countries, and widely read around the world, Silent

Spring is widely considered as being a key factor in the US Government's 1972

banning of DDT.

Pesticide poisoning is one of the commonest poisoning cases in Nepal. Sharma

(1994) recorded about 300 pesticide poisoning cases from 3 hospitals in Kathmandu

Valley. Apart from hazardous impact on human health, worse still is the fact that

insect species have turned resistant to pesticides, increasing the need for more

powerful insecticides to kill them.

Chlorinated hydrocarbon pesticides established risk factors for breast cancer because

of their persistence in the environment, ability to concentrate up in the food chain,

continued defection in the food supply, breast milk and ability to be stored in the

adipose tissues of animals and humans (Snedker, 2001)

There are about 19 metric tonnes of date expired pesticides in the different go downs

of Nepal (Amlekhgunj, Nepalgunj, Cotton Development Committee, Khajura and

Banke). Cotton Development Committee, Khajura and Banke has distributed about 6

metric tonnes of date expired pesticides to the farmers (Pokhrel, 2000).
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2.3 Integrated Pest Management

No single method alone can control all the pests or even a single pest under all

situations (Salim 1998). It is therefore, essential to adopt integrated approach for

effective pest control. IPM takes advantage of all appropriate pest management

options, including the judicious use of pesticides. It uses current, comprehensive

information on the life cycles of pests and their interaction with the environment. This

information, in combination with available pest control methods, is used to manage

pest damage by the most economical means, and with the least possible hazard to

people, property, and the environment. IPM is an effective and environmentally

sensitive approach to pest management that relies on a complementary mix of tactics,

including biological control, growing resistant varieties, altering the time of sowing

and harvest, careful planting; crop-rotation, agricultural practices (like hoeing,

removing crop residues) and if needed, the selective use of both synthetic pesticides

or naturally occurring botanical pesticides.

2.4 Organic Farming

Organic farming is an agricultural production system that minimizes the use of

synthetically produced fertilizers, pesticides, growth regulators, and livestock feed

additives. To maintain soil productivity and fertility and to control weeds and pests,

organic farming relies primarily on crop rotations, crop residues, animal manure,

legumes green manure (crops that are planted specifically to be returned to the soil),

and biological pest control. Organic farming keeps the topsoil on the fields and helps

keep it from eroding away, which increases the quality of the soil. "Organic

agriculture is holistic production management systems which promotes and enhances

agroecosystem health, including biodiversity, biological cycles, and soil biological

activity... Organic production systems are based on specific and precise standards of

production which aim at achieving optimal agro-ecosystems which are socially,

ecologically and economically sustainable. (FAO/WHO 1999)
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What makes organic agriculture unique is that, under various laws and certification

programmes, almost all synthetic inputs are prohibited, and "soil building" crop

rotations are mandatory. Properly managed, organic farming reduces or eliminates

water pollution and helps conserve water and soil on the farm (FAO 1999). Organic

farming, also called organic gardening system of crop cultivation employing

biological methods of fertilization and pest control as substitutes for chemical

fertilizers and pesticides (Encyclopædia Britannica 2005).

Organic agriculture is an ecological production management system that promotes

and enhances biodiversity, biological cycles and soil biological activity. It is based on

minimal use of off-farm inputs and on management practices that restore, maintain

and enhance ecological harmony. The primary goal of organic agriculture is to

optimize the health and productivity of interdependent communities of soil life,

plants, animals and people. The principle behind organic crop protection is to

organize the whole cultivation system so as to favor its own natural powers of self-

regulation. If these are not sufficient, natural accessory agents must be used (Hasnain,

1999).

A 21-year Swiss study of organic and conventional farming systems is the longest

running farming project conducted till date. The study reported that organic farming

methods used 50% less energy, 97% less pesticide and as much as 51% less fertilizer

than conventional methods. After two decades of cultivation, the soil in the study's

test plots was still rich in nutrients, resistant to erosion and readily water absorbent.

Overall, organic crop yields averaged about 20% less than conventionally farmed

crops, although the differences covered a wide range.

Below-ground benefits included a rich diversity of microorganisms, which in turn led

to better soil structure, more efficient plant growth and superior water absorbency.

Above ground, organic farming proved resistant to the classical scourges of farming

crops: drought and erosion. It also eliminated the problems of pesticide and nitrogen

fertilizer pollution. (Green, 2002-LA Times)

Instead of using harmful chemicals or bio-engineering, organic farms use natural

methods, such as diversifying and rotating crops, and using natural fertilizer or cover
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crops to maximize soil fertility. Healthy, organic soil produces nutrient-rich crops

year after year, natural eco-systems are kept in balance, and most importantly, there is

no pesticide or chemical run-off that leaches into our groundwater and oceans

(Hansen et al. 2001).

2.4.1 Organic farming in Nepal

The history of permaculture design course training dates back to 1986 when INSAN

in collaboration with APROSC and Winrock International organised it in Kathmandu.

Organisations like AAA have developed farms based on permaculture principles.

Considerable interest has been shown by government organisations toward

permaculture. (Malla, 1997)

2.5 Carabids in Organic and Conventional Farms and Orchards

MAFF commissioned two studies (Unwin et al 1995; Gardner and Brown 1998),

which reviewed previous work and examined both the direct and indirect evidence for

a biodiversity benefit from organic farming systems. Both studies concluded that

organic systems, on balance, provide more wildlife benefits than any other available

system of farming. Gardner and Brown (1998) concluded that organic regimes were

shown to have an overall benefit for biodiversity at the farm level, both in terms of

the agricultural practices adopted and in the occurrence and management of

uncropped areas.

Hossain et. al. (2002) studied the effects of ecological agriculture on soil properties

and arthropod diversity in rice-based cropping systems. They found that ecological

fields supported more arthropods than conventional ones. Pfiffner and Luka (2003)

studied the effect of low input farming systems on carabids and epigeal spiders in

Switzerland and found more abundance in organic system. Irmler (2003) found higher

species richness in fields that have long ecological farming. Dritschilo and Wanner

(1980) looked at carabid communities in four pairs of corn fields in Illinois and Iowa,

USA and found organic fields had both a greater abundance of ground beetles and a
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larger variety of species in all four field pairs during June. In three of the four pairs of

fields the differences in numbers collected per trap per day were statistically

significant.

Kromp (1989) found that organically farmed wheat fields had higher numbers of

carabid species and considerably higher numbers of individuals were collected than in

the conventionally farmed fields. In a further study Kromp (1990) found that nine

species occurred exclusively or at higher densities in the organically farmed fields.

The abundance of carabids, staphylinids and spiders was greater in organic than

conventional systems (Pfifner 1990). Brooks et al (1995) found that the carabid

Demetrias atricapillus occurred at significantly greater densities on the organic fields

(vacuum sampling) and of 12 carabid species analysed from the pitfall trap samples

five were significantly more abundant on the organic fields while none were

significantly more abundant on the conventional fields.

Average activity density of carabids, staphylinids, and spiders in the organic plots

was almost twice that of the conventional plots. Some specialized and endangered

species were present only in the two organic systems (Maeder et al 2002). Organic

farming usually increases species richness, having on average 30% higher species

richness than conventional farming systems (Bengtsson et al 2005).
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Chapter III

MATERIALS AND METHODS

3.1 Site Selection

Two orchards and two cultivated sites (one managed conventionally and one

organically) were initially selected for the study. All sites were selected on the basis

of accessibility and cooperation of farm owners. The Horticultural Center was

selected as conventional pear orchard and an organically managed pear orchard was

selected at Pharping, Kathmandu District. Similarly, Nagadesh Organic Farm in

Nagadesh, Bhaktapur District and an adjacent plot of conventionally managed farm

were initially selected for the study of carabids in cultivated land. However, mid-way

through the study, the farms had to be abandoned due to lack of security of collection

materials. Therefore the organic farm of Appropriate Agricultural Alternatives at

Gamcha of Bhaktapur District and a conventional farm at Saraswatinagar of

Kathmandu District were selected for continuing the study.

3.2 Description of Study Sites

3.2.1 Pharping, Kathmandu District

Pharping lies slightly outside the

Kathmandu Valley towards its south-

western part. Its latitudes are 8516”E

and 2736’N. It is a small hamlet famous

for the temple of goddess Dakshinkali

and its pears. A small plot close to the

Pharping-Kathmandu road was selected.

The plot lies along a mild slope of a hill.

Regular annual crops were also grown

within the orchard compounds during

the study period. However, no pesticides

were ever used. Plate 2: Organic Orchard at Pharping
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3.2.2 Nagadesh, Bhaktapur District

The study plots at Nagadesh lies besides Manohara River at Madhyapur-Thimi which

is the main agricultural area of the Kathmandu Valley. Nagadesh lies at latitudes

8523”E and 2741’N. The two study plots (organic and conventional) lying side by

side is managed by a NGO named Rural Development Society (RDS Nepal) and the

produce of the organic farm is sold under the label of Nagdesh Organic Farm. This

farm had only been established within the past year.

3.2.3 Kirtipur, Kathmandu District

Kirtipur lies towards the south-western part of the Kathmandu Valley. The

Horticulture Center in Kirtipur lies at an altitude of 1320 m and occupies an area of

20 ha. Its latitudes are 8517”E and 2740’N. The center receives average annual

rainfall of 1025 mm. The center was established in 2019 BS with the joint

cooperation of Government of Nepal and Government of India as Anusandhan

Bagaicha and later renamed as Bagbani Anusandhan Kendra. This center comprises

of various experimental and cultivations of pear, grapes, persimmon, chestnut,

mandarin and sweet orange etc in 8 hectares of land.

Plate 3: Organic Farm at Nagadesh Plate 4: Inorganic Farm at Nagadesh
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The objectives of this center are to produce high quality fruit saplings and distribute it

to farmers, to provide technical assistance for farmers and nurseries that come with

problems, to provide training on horticulture and to conserve horticultural

biodiversity.

3.2.4 Saraswatinagar, Kathmandu District

Saraswatinagar was, until a few years

ago, a farming area but has in recent

years become heavily urbanized.

However, there still exist several pockets

of farming area. Its latitudes are

8520”E and 2743’N. It lies just outside

the ring road that surrounds the urban

centre of the Kathmandu Valley.

3.2.5 Gamcha, Bhaktapur District

Appropriate Agricultural Alternatives (AAA) is a local NGO devoted to the

development of the organic agricultural sector in Nepal. It was started in 1987. Along

with 40 trained (women) associated farmers in the area, AAA produces and sells wide

varieties of food crops and dairy products, based on organic farming and

Plate 5: Inorganic Orchard at Kirtipur Plate 6: Pear at Kirtipur Orchard

Plate 7: Inorganic Farm at Sarswatinagar
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permaculture principles. This organization has trained around 500 farmers and

gardeners in various aspects of organic crop production. It tries to work both at

grassroots, production level and at consumer level to challenge so-called modern

agricultural production systems.

3.3 Comparison of Orchards

Besides differences in management system, there were also some other differences in

orchards of Horticulture Center, Kirtipur and Pharping. At Pharping local ‘Pharping’

species of pear was being cultivated while at Kirtipur Japanese species were being

cultivated. At Pharping due to regular cultivation of crops the undergrowth vegetation

was sparse while at Kirtipur a dense herb cover could be observed except during a

few months when herbicides used to be applied. There were also some differences in

the soil parameters of the orchards (Table 3.1).

Table 3.1: Soil Parameters in Orchards

Location

Soil Nutrient Content

PH OM% N% P2O5 K2O
Kirtipur 4.3 5.93 0.3 171 1001.3
Pharping 3.5 3.45 0.17 36 870.3

3.4 Comparison of Cultivated Fields

The two farms at Nagadesh were only very similar except for the management

practice and crops grown. Some herbal organic pesticides and pheromone traps were

Plate 8 & 9: Organic Farm at Gamcha
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used in the organic farm while in the non-organic plot normal conventional pesticides

including malathion were used.

Table 3.2: Soil Parameters in Cultivated Fields

Location

Soil Nutrient Content

pH OM% N% P2O5 K2O
Gamcha 5.5 6.43 0.32 291.2 1525.3
Saraswatinagar 4.5 1.71 0.09 75.8 364.9
Nagadesh 5 1.44 0.07 132.6 271.4

The farm at Gamcha produced a diverse variety of vegetables while at Sarswatinagar,

rice and wheat were the main crops along with a small area of vegetable garden.

There was a vast difference between the soil parameters of the Gamcha and

Sarswatinagar as can be seen from the table 3.2 above.

3.5 Study Duration

Carabid beetles were collected from orchards (Pharping and Horticulture Center) for

a period of one year from August 2004 to August 2005. Beetle collection from

cultivated fields of Nagadesh started from July 2004 and continued up to October

2004 for non-organic and December 2004 for organic. Due to problem of security for

trapping material, the study was then relocated to Gamcha and Saraswatinagar.  The

collection at Gamcha started from November 2004 and continued till August 2005,

while at Sarswatinagar it started in October 2004 and ended in July 2005.

3.6 Pitfall Traps

Pitfall traps have been extensively used for studies on epigeal invertebrates such as

ground beetles, staphylinids, spiders, centipedes etc. (Kromp 1999; Standen 2000;

Raworth & Choi 2001; Shah et al. 2003). It is the most frequently used field method

for studying carabid adults (Lovei and Sunderland 1996; Holland & Smith 1999;

Sklodowski 2001). Beetles were collected using unbaited pitfall traps consisting of

plastic mugs (diameter 110 mm, depth 95 mm). A series of five pitfall traps were

placed in each of the nine collection sites. A minimum distance of 5 m between 2
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such traps was maintained to make sure that traps remained as widely spaced out in

the selected habitat as possible. Polythene sheets were used as cover a few

centimetres above each trap to prevent flooding from rainwater and debris.

Formaldehyde was used as killing and preserving solution. A 5% formaldehyde

solution was placed in each trap, filling two-thirds of its volume. Formaldehyde

makes sure that the animals that fall in the trap are killed quickly thus reducing the

risk of specimen damage caused while struggling inside the container and also

reduces the probability for escape of animal.

3.7 Collections and Storage

Insects from the pitfall traps were collected at an interval of two weeks for a period of

one year. If required, traps were repaired, cleaned and killing agent replaced at the

time of collection. All insect specimens from the pitfall traps were collected and

stored in small pillboxes (discarded camera film containers). Immediately on bringing

to the laboratory, the specimens were cleaned and placed in similarly labelled

pillboxes in 70% alcohol.

Carabids were later separated from the boxes and collection data (number of beetle,

type, date & locality) were noted and stored separately in well-labelled boxes. All

carabid specimens were then categorised and coded as different “types” on the basis

Plate 10 & 11: Pitfall traps
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of their external morphology for ease of identification and analysis. Some of these

specimens were then either staged or pinned along with appropriate labels.

3.8 Identification of Specimens

Standard keys mentioned in different literatures (Andrewes 1929 and 1935; Jedlicka

1962, 1963 and 1965; Acciavatti & Pearson 1989; Schmidt & Arndt 2000) were used

for the identification of the carabid beetles. Specimens not identified on the basis of

the keys were sent to Rostock, Germany for authentic identification by Joachim

Schmidt an expert of Himalayan Carabidae.

3.9 Soil Sampling

It is necessary to ensure that bulk sample is taken from the entire horizon and is not

biased towards the top, middle or bottom. In the case where the topsoil of the entire

field is the sample unit, a composite bulk sample is taken of several sub-samples from

many parts of the field. Soil was collected from all the habitats and sites. Cylindrical

holes of 7.5 cm diameter and length 10 cm were dug for soil sampling. A zigzag path

was taken across each study habitat and atypical areas were avoided. Five samples

were collected from each habitat of each site and placed in separate plastic bags with

clear and indelible labels before being carried back for further study and analysis.

Soil of each habitat was thoroughly mixed, and air-dried for at least two weeks.

Stones were then separated, and the soil was crushed to powdery form. The soil from

each site was then separately sieved through 2 mm mesh sieve.  This was then taken

to Soil Management Directorate of Agriculture Department, Hariharbhawan for soil

testing.

3.10 Collection of Meteorological Data

The Department of Hydrology and Meteorology, Ministry of Science and

Technology, Government of Nepal, made available the data on rainfall, humidity and
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temperature of the three sites. The meteorological data from Tribhuvan International

Airport was taken for Nagadesh, Gamcha and Sarswatinagar, as it was the nearest

station to these sites. Similarly for Kirtipur and Pharping orchards, the meteorological

data of nearby Khokana was taken.

3.11 Data Analysis

Abundance is the only one really comparable criterion in carabid associations of

different habitats or places (different probes) while using standardised pitfall traps,

because only this test removes the mistakes which results in different trap numbers, in

difference to the simple dominance, which are based on the trapped individual

number only (Müller-Motzfeld 1978). The data entry format of Chaudhary (2004)

was used for analysis. The abundance was calculated as number of individuals per

trap and period of annual activity using MS Excel software. Correlation analysis was

carried out.
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Chapter IV

RESULTS

4.1 Carabids collected

Of the 57 species recorded, 18 species each depicted by a single specimen and 33

species (58%) each represented by less than 5 specimens (Table 4.1 & Figure 4.1).

Clearly, larger numbers of specimens were collected from organically managed farms

and orchards.

Each site had some characteristic species. For example, Galerita orientalis, Tachyura

stevensi and Trichotichnus sp 2 were characteristic of the orchard at Pharping and

Pheropsophus javanus was characteristic of the non-organic orchard at Horticulture

Center, Kirtipur. Syntomus cymindulus and Syntomus sp.1 were abundant in habitats

with moisture and shade. Both species were very common in Organic farm at

Gamcha. The organic and non-organic farms at Nagadesh were close to each other

and species like Abacetus sp., Pheropsophus catoirei and Tachyura polita were

abundant there. Species characteristic to the non-organic farm at Sarswatinagar were

Broscus punctatus and Bembidion leptaleum.

58%

42%

Species w ith less than 5 specimens

Species w ith more than 5 specimens

Figure 4.1: Percentage of carabid species represented by more than 5 species
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Table 4.1: List of carabids collected by location

SN Species
Gamcha
Organic

Nagadesh
Pharping Organic

Kirtipur
Non-organic

Sarswatinagar
Non-organic SumOrganic Non-organic

1 Abacetus sp. 6 47 30 1 0 0 84
2 Acupalpus sp. 1 0 0 2 0 0 0 2
3 Acupalpus sp. 2 0 0 0 1 0 0 1
4 Aephinidus cf. adeloides 0 0 0 0 1 0 1
5 Aephinidus sp. 0 0 0 0 0 1 1
6 Asaphidion indicum 1 1 0 0 0 0 2
7 Bembidion leptaleum 0 0 0 1 0 6 7
8 Bembiodion niloticum 0 0 0 0 0 1 1
9 Bembidion sp. 1 0 0 0 0 0 1
10 Broscus punctatus 0 1 0 0 0 4 5
11 Chlaenius circumdatus 0 8 4 0 0 1 13
12 Chlaenius sp. 1 1 0 0 4 1 0 6
13 Chlaenius sp. 2 1 0 1 1 0 0 3
14 Chlaenius sp. 3 1 2 5 0 0 0 8
15 Chlaenius sp. 4 0 0 1 0 0 0 1
16 Chlaenius sp. 5 0 1 0 0 0 0 1
17 Chyadeus sp. 0 1 0 0 0 0 1
18 Clivinia sp. 1 0 0 0 0 1 0 1
19 Clivinia sp. 2 0 1 0 0 1 0 2
20 Coelostomini sp. 0 1 0 0 0 0 1
21 Cylindera dromicoides 0 0 0 4 0 0 4
22 Dischissus sp. 0 0 0 3 0 0 3
23 Dromius sp. 0 0 0 1 0 0 1
24 Drypta lineola virgata 0 0 0 0 0 1 1
25 Dyschirius sp. 1 7 4 3 0 0 4 18
26 Dyschirius sp. 2 5 0 0 0 0 0 5
27 Galerita orientalis 0 0 1 19 2 0 22
28 Harpalus indicus 1 10 8 10 5 0 34
29 Harpalus particola 0 0 2 0 0 0 2
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SN Species
Gamcha
Organic

Nagadesh
Pharping Organic

Kirtipur
Non-organic

Sarswatinagar
Non-organic SumOrganic Non-organic

30 Harpalus sp. 1 0 2 0 0 0 0 2
31 Harpalini sp. 1 1 0 0 0 0 0 1
32 Harpalini sp. 2 0 2 0 0 0 0 2
33 Lebia sp. 0 0 0 1 0 0 1
34 Loxoncus sp. 0 0 1 0 0 0 1
35 Microlestes sp. 6 1 1 4 10 0 22
36 Omophron sp. 0 1 0 0 0 0 1
37 Ophionea indica 0 0 0 0 0 1 1
38 Orthotrichus cymindoides 0 3 3 0 0 0 6
39 Pheropsophus catoirei 1 24 20 0 0 0 45
40 Pherposophus javanus 0 0 0 0 6 0 6
41 Pheropsophus sp. 1 0 4 2 0 0 0 6
42 Stenolophus (Egadroma) sp. 0 1 0 2 4 0 7
43 Stenolophus quinquepostulatus 9 1 3 1 0 7 21
44 Syntomus cymindulus 25 0 0 0 5 0 30
45 Syntomus sp. 1 119 0 0 26 19 1 165
46 Synuchus sp. 0 0 0 1 0 0 1
47 Tachys ceylanica 5 3 0 0 0 12 20
48 Tachyura polita 88 20 27 0 0 1 136
49 Tachyura stevensi 0 0 0 16 0 0 16
50 Tetragonoderus sp. 0 0 0 1 1 0 2
51 Tetragonoderus sp. 1 0 2 0 0 0 0 2
52 Trechus championi 2 0 0 0 0 0 2
53 Trechus Indus 0 13 2 0 0 4 19
54 Trichotichnus sp.1 0 0 0 0 0 4 4
55 Trichotichnus sp. 2 1 1 0 10 0 0 12
56 Unidentified sp. 21 2 0 0 0 0 0 2
57 Unidentified sp. 22 2 0 0 0 0 0 2

SUM 285 155 116 107 56 48 767
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Least number of species was recorded from Horticulture Center, Kirtipur (Table 4.2)

but the non-organic fields at Saraswatinagar had the least abundance (Table 4.2). On

the other hand, the organic farm at Nagadesh yield the largest number of species,

while the organic farm at Gamcha yielded the highest abundance (Table 4.2).

Table 4.2: Species, their uniqueness and abundance by location
SN Location Total species Unique to location Abundance Sum
1 Kirtipur 12 3 13.41
2 Pharping 19 7 23.86
3 Gamcha 21 6 70.50
4 Saraswatinagar 14 5 10.83
5 Nagadesh (organic) 25 7 36.33
6 Nagadesh (non-organic) 18 4 27.74

Total 57 32

Habitat specificity was found to be high among the carabids collected as over 56% of

the species were unique to a habitat (Figure 4.2). It is clear from the Table 4.2 that

habitat specificity is higher for organically managed farms and orchards (Pharping 7,

Gamcha 6 & Nagadesh 7) in relation to their conventional counterparts (Kirtipur 3,

Sarswatinagar 5 & Nagadesh 4).

56%

44%

Species unique to location Species not unique to location

Figure 4.2: Percentage of carabid species unique to a location
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4.2 Carabids in Orchards

36%

64%

Non-organic at Kirtipur Organic at Pharping

Figure 4.3: Abundance of carabids by type of management practice for orchards

Figure 4.3 clearly indicates that the abundance of species is higher for organically

managed orchard. Similarly, among orchards, the organically managed farm also

produced greater number of species (Figure 4.4).

The most abundant species at Pharping was Syntomus sp.1 (5.73), followed by

Galerita orientalis (4.05) and Tachyura stevensi (3.95). Syntomus sp. (4.4) was also

the most abundant species at Kirtipur orchard followed by Microlestes sp. (2.7) and

Stenolophus (Egadroma) sp.1 (1.2).

39%

61%

Non-organic at Kirtipur Organic at Pharping

Figure 4.4: Number of carabid species by type of management practice for orchards
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4.3 Carabids in Farms

49%

25%

7%

19%

Organic Gamcha Organic Nagdesh

Non-organic Sw arsw atinagar Non-organic Nagdesh

Figure 4.5: Percentage of carabid abundance by location for farms

59%

41%

Organic Farms Non-organic Farms

Figure 4.6: Abundance of carabids by type of management practice for farms

Among the organic farms studied, the organic farm at Gamcha had the highest

abundance (70.5) followed by the Organic farm at Nagadesh (36.3). Figure 4.5 shows

the percentile distribution of carabid abundance for farms. In total, the two organic

farms accounted for 59% share of abundance among the farms studied (Figure 4.6).
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Among the organically managed farms, the most abundant species at Nagadesh was

Pheropsophus catoirei (10.4) followed by Abacetus sp. 1 (10.2) and Tachyura polita

(4) and the most abundant species at Gamcha were Syntomus sp. (34.75) followed by

Tachyura polita (21.85) and Syntomus cymindulus (5.4). In the organic farm at

Nagadesh, the most abundant was Tachyura polita (13.2) followed by Abacetus sp. 1

(6.6) and Pheropsophus catoirei (4). At Saraswatinagar the most abundant species

was Tachys ceylanicus (2.75) followed by Stenolophus quinquepostulatus (1.6) and

Bembiodion leptaleum (1.3).

27%

32%

18%

23%

Organic Gamcha Organic Nagdesh

Non-organic Sw arsw atinagar Non-organic Nagdesh

Figure 4.7: Percentage of carabid species by collection site from farms

73%

27%

Organic Farms Non-organic Farms

Figure 4.8: Number of carabid species by type of management practice for farms
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Regarding the number of species, again a higher number of species were recorded

from organic farms. They accounted for 73% of the total species recorded from farms

(Figure 4.8). The organic farm at Nagadesh accounted for the largest number of

species (32%) followed by Gamcha organic farm (27%), non-organic farm at

Nagadesh (23%) and non-organic farm at Sarswatinagar (18%) respectively (Figure

4.7). The non-organic farm at Saraswatinagar was poor both in terms of the number

of species and abundance.

4.4 Correlation analysis

Table 4.3: Correlation of abundance at each location with rainfall and temperature
SN Location Rainfall Temperature
1 Kirtipur -0.362 -0.476
2 Pharping 0.828 0.251
3 Gamcha 0.026 0.261
4 Saraswatinagar -0.220 0.340
5 Nagadesh (org.) 0.137 0.137
6 Nagadesh (non org.) 0.709 0.757

Correlation analysis was carried between the monthly abundance of species at

different location with rainfall and temperature. There was significant correlation

between the abundance at Pharping orchard with rainfall. Similarly, the non-organic

farm at Nagadesh showed significant correlation with both the rainfall and

temperature.

Similarly total abundance was correlated with the various soil parameters. The results

show that there was positive correlation in all cases but correlation was only

significant for pH.

Table 4.4: Correlation of abundance with soil parameters
SN Soil parameter Abundance
1 pH 0.72
2 Organic Matter (%) 0.44
3 Nitrogen (%) 0.42
4 Phosphorus (P205) 0.43
5 Potassium (K20) 0.62
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4.5 Temporal Distribution of Carabids in Orchards

Figure 4.9 below shows that abundance was more or less stable with slight increase

during summer months for the organically managed orchard. While in the non-

organically managed orchard at Kirtipur, abundance was skewed with maximum

during February and no records during some summer months.
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Figure 4.9: Abundance of carabids by month for orchards

It is clear from the Figure 4.10 below that the number of species was high in the

organic farm during summer. It also proves that the high abundance at non-organic

farm during February (Figure 4.9) was due to just two species.
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Figure 4.10: Number of carabid species by month for orchards
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4.6 Abundance at Orchards in relation to Rainfall and Temperature

Monthly abundance of carabids at Pharping and Kirtipur was compared with rainfall

and temperature. No apparent relation could be observed. The results are as shown in

the Figures 4.11, 4.12, 4.13 & 4.14 below.
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Figure 4.11: Relation between carabid abundance and rainfall for organic orchard
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Figure 4.12: Relation between carabid abundance and temperature for organic
orchard
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Figure 4.13: Relation between carabid abundance and rainfall for non-organic orchard
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Figure 4.14: Relation between carabid abundance and temperature for non-organic
orchard

4.7 Temporal Distribution of Carabids in Cultivated Fields

Figure 4.15 below, shows that the abundance was higher in the non-organic field

from August to October 2004. However on other months, the abundance was higher

in organically cultivated farms. The same holds true with regard to the number of

species (Figure 4.16).
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Figure 4.15: Abundance of carabids by month for cultivated land
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Figure 4.16: Number of carabid species by month for cultivated land

4.8 Abundance at Cultivate Fields in relation to Rainfall and Temperature

Monthly abundance of carabids at Nagadesh, Saraswatinagar and Gamcha was

compared with rainfall and temperature. The results are as shown in the Figures 4.17,

4.18, 4.19, 4.20, 4.21, 4.22, 4.23 and 4.24 below.
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Figure 4.17: Relation between carabid abundance and rainfall for organic farm at
Nagadesh
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Figure 4.18: Relation between carabid abundance and temperature for organic farm at
Nagadesh
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Figure 4.19: Relation between carabid abundance and rainfall for non-organic farm at
Nagadesh
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Figure 4.20: Relation between carabid abundance and temperature for non-organic
farm at Nagadesh
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Figure 4.21: Relation between carabid abundance and rainfall for organic farm at
Gamcha
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Figure 4.22: Relation between carabid abundance and temperature for organic farm at
Gamcha
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Figure 4.23: Relation between carabid abundance and rainfall for non-organic farm at
Sarswatinagar
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Figure 4.24: Relation between carabid abundance and temperature for non-organic
farm at Sarswatinagar
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Chapter V

DISCUSSION

5.1 Carabids Collected

This study recorded 57 species over a period of one year from various farms and

orchards in the Kathmandu Valley. Chaudhary (2004) recorded 56 species of

carabids. Two genera Aephinidius and Chyadeus are new records for the Kathmandu

Valley. This suggests that there are still possibilities of more species in the valley.

Thiele (1977) and Kromp (1999) showed that carabids were very specific to their

microhabitat. O’Sullivan and Gormally (2002) compared ground beetle communities

in organic and conventional potato crop in Ireland and found that organic farm

accounted for 82.4% of the individuals. These findings support the present study that

carabids are very specific to their habitat.

5.2 Carabids in Orchards

Doles et al (2001) found significant greater densities of micro arthropods early in

growing season in organically managed orchards. Unlike the results of Doles et al, we

found no significant correlation between soil organic matter and carabid abundance.

This study also found that there was variation in carabid abundance in conventional

orchard with regard to growing season and this could be attributed to pesticide use.

Epstein et al (2001) studied ground beetle communities in an apple orchard under

reduced pesticide management regimes and found that carabids were strongly

susceptible to the application of broad spectrum neura-active insecticides.

This study supports the finding of Magagula (2003) who studied changes in carabid

beetle diversity within a fragmented agricultural landscape in Swaziland and found

lower density in intensely managed mature citrus orchard.
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5.3 Carabids in Farms

Unwin et al (1995) and Gardner and Brown (1998) concluded that organic systems,

on balance, provide more wildlife benefits than any other available system of

farming. Gardner and Brown (1998) concluded that organic regimes were shown to

have an overall benefit for biodiversity at the farm level, both in terms of the

agricultural practices adopted and in the occurrence and management of uncropped

areas. Hossain et al (2002), Irmler (2003) found that ecological fields supported more

arthropods than conventional ones. Pfiffner and Luka (2003) found more abundance

of carabids and epigeal spiders in organic system. Dritschilo and Wanner (1980),

Brooks et al (1995) found organic fields had both a greater abundance of ground

beetles and a larger variety of species. Pfifner (1990) looked at the epigeal arthropods

on 12 plots comparing organic and conventional farming in a long term study which

started in 1977. The abundance of carabids, staphylinids and spiders was greater in

organic than conventional systems; there was both greater species richness and more

homogeneous distribution of carabids in the organically farmed plots. This study also

found larger carabid abundance and higher species richness in organically managed

fields.

Kromp (1989) looked at the carabid beetle communities across adjacent fields of

organically and conventionally farmed winter wheat in two consecutive years in

Austria and found that organically farmed fields had higher numbers of carabid

species and considerably higher numbers of individuals were collected than in the

conventionally farmed fields. In a further study Kromp (1990) looked at carabid

populations in adjacent organic and conventional potato fields over two years and

found that nine species occurred exclusively or at higher densities in the organically

farmed fields. The adjacent organic and conventional fields at Nagadesh showed

similar results.

Organic farming usually increases species richness, having an average 30% higher

species richness than conventional farming systems. However, the results were

variable among studies, and 16% of them actually showed a negative effect of organic
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farming on species richness (Bengtsson et al 2005). This study did not show any

negative effect of organic farming on species richness.

5.4 Temporal Distribution of Carabids in Orchards

No previous studies on temporal variation

of carabids in orchards could be found,

however it is comparable to some extent to

forested habitats. Chaudhary (2004)

studied temporal variation of carabids in

forested habitat in Kirtipur (Plate 12) close

to the conventional orchard and found

their abundance had increased during

winter months (October to January). This

study confirmed the findings of Chaudhary

(2004). Lack of carabids during summer

months could be partly due to application

of pesticides. Reportedly, broad spectrum

systemic and contact insecticides were

applied during March and April and since then

abundance of carabids declined. Similarly herbicides applied during June resulted in

decline of carabids from conventional orchard during this month whereas carabids

were recorded from the organic orchard at Pharping.

5.5 Temporal Distribution of Carabids in Fields

Dritschilo and Wanner (1980) found organic fields had both a greater abundance of

ground beetles and a larger variety of species during the June sampling period (when

90 per cent of the specimens were collected). During June month of this study

abundance and species richness was higher in organic fields, however, unlike in their

study, a single month did not account for such high percentage of total specimens

Plate 12: Pear Orchard



42

collected. No explanation could be sought for the greater abundance and species

richness of carabids in non-organic fields from August to October.

5.6 Abundance in relation to Rainfall and Temperature

At Pharping and Nagadesh Non-organic farm, there was significant positive

correlation between carabid abundance and rainfall. In other places no significant

correlation could be seen. Regarding temperature, significant positive relation could

be found with abundance at Nagadesh Non-organic farm only. Chaudhary (2004) also

found a few cases of significant positive relationship of rainfall and temperature with

abundance but found no definite pattern.

5.7 Conclusion

Farms and orchards in the Kathmandu valley are rich in carabid beetle diversity.

Organically managed farms and orchards are richer in species and their abundance in

comparison to conventionally managed farms and orchards. The pesticide effects

could be the possible reason for the difference in their occurrence; however, it needs

to be investigated further.

Significant seasonal variation in carabid species and abundance were also an obvious

phenomenon. Abundance and species richness was higher during summer/ monsoon

months. Except for a few cases, no significant correlation could be found between

carabid abundance and monthly temperature/rainfall as well as various soil

parameters.
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Chapter VI

SUMMARY & RECOMMENDATION

6.1 Summary

This study started in July 2004 and continued up to August 2005. Study was carried

out in the five sites of the Kathmandu Valley, namely, Pharping, Kirtipur, and

Sarswatinagar in Kathmandu District and Nagadesh and Gamcha in Bhaktapur

District. Among these Nagadesh and Gamcha represented organic farms while that at

Nagadesh and Sarswatinagar, non-organic ones. Organic orchard was located at

Pharping while non-organic one at Kirtipur. Five pitfall traps each were placed in

each of the organic and non-organic farms and orchards. So, a total of 20 traps were

used (the research was carried on at Nagadesh organic vs. non-organic farm and

Gamcha organic vs. Sarswatinagar non-organic farms one after the other as a

continuous part of the research). Collection from the traps was made every two

weeks. Species richness and cumulative abundances for each species in each site were

calculated. These data were later converted into monthly abundance data for

comparison with abiotic variables. Thus, monthly variation in abundance and species

richness at each site and habitat was also studied. Rainfall and temperature data were

collected from the Meteorological stations nearest to the study site. Soil samples were

also collected from each site and pH, phosphorous content, nitrogen %, organic

matter content, and potassium content of soil were analyzed. Soil and meteorological

data were correlated and compared with abundance data. Management practice and

frequency of use of pesticides in farms and orchards were studied and their possible

impact on the carabid assemblages was assessed.

A total of 767 carabid specimens represented by 57 species were collected during the

study. Among the different habitats (organic and non-organic), organic farms had

higher abundance (59%) as well as the number of species (73%) than the non-

organic(41% and 27% respectively). Similarly, organic orchard accounted for higher

abundance (64%) as well as number of species (61%) than the non-organic (36% and

39% respectively). Least number of species was recorded from Kirtipur (non-organic)

orchard but the non-organic farm at Sarswatinagar had the least abundance. On the
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other hand, organic farm at Nagadesh yield the largest number of species (25), and

the organic farm at Gamcha had the highest abundance (70.5).

Over 56% of the species were unique to a habitat, habitat specificity being higher for

the organically managed farms and orchards in relation to their conventional

counterparts.

Study of temporal distribution showed that abundance was more or less stable with

slight increase during summer months for the organically managed orchard, while in

the non-organically managed orchard in Kirtipur, abundance was skewed with

maximum during February (due to just two species) and no records during some

summer months.

For farms, the abundance as well as the number of species was higher in non-organic

farms from August to October 2004, being reverse during rest of the year.

This temporal distribution of carabids showed significant correlation for Pharping

orchard with rainfall, while non-organic farm at Nagadesh with both rainfall and

temperature. The correlation was insignificant for rest of the sites. Similarly,

correlation of sum of abundance with the result of soil analysis was positive in all

cases but significant only for pH.

Study of the use of broad-spectrum pesticides showed that there was low abundance

in farms and orchards during months the when pesticides were applied. This shows

that the rampant use of pesticides has a negative impact on species richness and

abundance and since they are quite sensitive towards their specific habitat, they are

highly affected by the management practice adopted.

6.2 Problems Encountered

The only serious problem encountered was the theft of pitfall traps from Nagadesh

site, which forced the researcher to shift experiment site to Gamcha and

Sarswatinagar.
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6.3 Recommendations:

 As carabid assemblages can vary significantly for farms and orchards,

depending upon management practice, it is very important that farmers be

made aware of how such beneficial species can be managed properly to take

maximum benefit.

 Carabids are beneficial bio control agents against insect pests in agricultural

environments, and this study revealed that abundance and species richness

was high in organic environments. Therefore an inventory of arable land

carabids of the Kathmandu Valley should be prepared and they should be

conserved by virtue of encouraging the organic method of farming.

 Biological or organic farming is considered as the most radical approach. On

the long term, it may also appear the most successful approach, provided the

necessary economic and technical improvements are made. Further studies on

carabids of farms should be carried out to integrate it into the organic farming

system.
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Annex 1: Fortnightly Carabid Collection in Study Locations

1.1 Non-organic Farm, Nagadesh
Collection SN/Date: 1 31.7. 2 14.8. 3 28.8. 4 11.9. 5 25.9. 6 9.10. 7 23.10.

Number of traps: 5 5 5 5 5 5 2 IND ABD ABD
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM
1 Pheropsophus catorei 10 2.00 2 0.40 4 0.80 2 0.40 0 0.00 2 0.40 0 0.00 20 4.00 11.2

2 Pheropsophus sp. 1 0 0.00 1 0.20 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 1.1

3 Chlaenius sp. 3 0 0.00 1 0.20 0 0.00 3 0.60 0 0.00 1 0.20 0 0.00 5 1.00 2.8

4 Chlaenius sp. 4 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.6

5 Chlaenius circumdatus 1 0.20 1 0.20 1 0.20 1 0.20 0 0.00 0 0.00 0 0.00 4 0.80 2.2

6 Galerita orientalis 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.6

7 Abacetus sp. 1 0 0.00 19 3.80 5 1.00 3 0.60 1 0.20 0 0.00 2 1.00 30 6.60 18.4

8 Chlaenius sp. 2 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 1 0.20 0.6

9 Tachyura polita 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 26 13.00 27 13.20 36.9

10 Stenolophus quinquepostulatus 0 0.00 1 0.20 0 0.00 0 0.00 1 0.20 0 0.00 1 0.50 3 0.90 2.5

11 Harpalus indicus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 5 1.00 3 1.50 8 2.50 7.0

12 Harpalus particola 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 0 0.00 2 0.40 1.1

13 Orthotrichus cymindoides 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 2 1.00 3 1.20 3.4

14 Trechus Indus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 1.00 2 1.00 2.8

15 Dyschirius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 3 1.50 3 1.50 4.2

16 Microlestes sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.50 1 0.50 1.4

17 Loxoncus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.50 1 0.50 1.4

18 Acupalpus sp. 1 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 1 0.50 2 0.70 2.0

TOTAL 11 2.20 27 5.40 11 2.20 12 2.40 2 0.40 11 2.20 42 21.00 116 35.80 100.00

Note: For all annexes, QNT = Quantity; ABD = Abundance; IND = Individual; DOM =Dominance
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1.2 Organic Farm, Nagadesh
Collection SN/Date: 1 31.7. 2 14.8. 3 28.8. 4 11.9. 5 25.9. 6 9.10. 7 23.10. 8 6.11. 9 20.11. 10 3.12.

Number of traps: 5 5 5 5 5 1 5 5 5 5 IND ABD ABD
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM
1 Pherposophus catoirei 0 0.00 2 0.40 7 1.40 2 0.40 1 0.20 7 7.00 4 0.80 0 0.00 1 0.20 0 0.00 24 10.40 27.2

2 Pherpopsophus sp. 1 0 0.00 1 0.20 2 0.40 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 4 0.80 2.1

3 Chlaenius circumdatus 5 1.00 1 0.20 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 8 1.60 4.2

4 Tachyura polita 1 0.20 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 11 2.20 3 0.60 4 0.80 0 0.00 20 4.00 10.5

5 Trichotichnus sp. 2 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.5

6 Abacetus sp. 1 29 5.80 16 3.20 0 0.00 0 0.00 0 0.00 1 1.00 1 0.20 0 0.00 0 0.00 0 0.00 47 10.20 26.7

7 Chlaenius sp. 3 1 0.20 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 1.0

8 Clivina sp. 2 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.5

9 Harpalus indicus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 1.00 4 0.80 2 0.40 2 0.40 1 0.20 10 2.80 7.3

10 Microlestes sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 1 0.20 0.5

11 Omophron sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 1 0.20 0.5

12 Dyschirius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 1 0.20 0 0.00 1 0.20 4 0.80 2.1

13 Harpalus sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 0 0.00 0 0.00 0 0.00 2 0.40 1.0

14 Trechus Indus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 5 1.00 4 0.80 2 0.40 13 2.60 6.8

15 Tachys ceylanicus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 2 0.40 0 0.00 3 0.60 1.6

16 Tetragonoderus sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 1 0.20 0 0.00 0 0.00 2 0.40 1.0

17 Chlaenius sp. 5 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 1 0.20 0.5

18 Orthotrichus cymindoides 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 0 0.00 1 0.20 3 0.60 1.6

19 Stenolophus quinquepostulatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 1 0.20 0.5

20 Broscus punctatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.5

21 Harpalini sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 0 0.00 2 0.40 1.0

22 Chyadeus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.5

23 Asaphidion indicum 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.5

24 Coelostomin sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.5

25 Stenolophus (Egadroma) sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.5

TOTAL 36 7.20 22 4.40 12 2.40 2 0.40 1 0.20 9 9.00 31 6.20 17 3.40 20 4.00 5 1.00 155 38.20 100.00
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1.3 Organic Farm at Gamcha
Collection SN/Date: 1 6.11. 2 20.11. 3 3.12. 4 18.12. 5 31.12. 6 15.1. 7 29.1. 8 12.2. 9 26.2. 10 12.3. 11 26.3.

Number of traps: 5 5 5 5 5 1 4 5 5 4 4
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD
1 Syntomus cymindulus 1 0.20 2 0.40 2 0.40 1 0.20 2 0.40 0 0.00 5 1.25 5 1.00 4 0.80 0 0.00 1 0.25
2 Syntomus sp. 1 7 1.40 17 3.40 12 2.40 14 2.80 8 1.60 12 12.00 10 2.50 12 2.40 10 2.00 7 1.75 6 1.50
3 Harpalus indicus 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
4 Tachyura polita 1 0.20 1 0.20 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 4 1.00
5 Trechus championi 1 0.20 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
6 Asaphidion indicum 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
7 Dyschirius sp. 1 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 2 0.50 0 0.00 0 0.00 0 0.00 3 0.75
8 Stenolophus quinquepostulatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 1.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.50
9 Microlestes sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 5 1.25
10 Dyschirius sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25
11 Harpalini sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25
12 Bembidion sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
14 Pheropsophus catoirei 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
15 Unidentified sp. 21 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
16 Unidentified sp. 22 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
17 Chlaenius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
18 Abacetus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
19 Trichotichnus sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
20 Tachys ceylanica 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
21 Chlaenius sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
22 Chlaenius sp. 3 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

TOTAL 11 2.20 20 4.00 16 3.20 16 3.20 11 2.20 13 13.00 17 4.25 17 3.40 14 2.80 7 1.75 23 5.75



iv

Collection SN/Date: 129.4. 13 23.4. 14 7.5. 15 21.5. 16 4.6. 17 18.6 18 1.7 19 15.7 20 29.7
Number of traps: 5 5 1 1 5 5 5 5 5 IND ABD ABD

SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM
1 Syntomus cymindulus 2 0.50 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 25 5.40 7.1
2 Syntomus sp. 1 4 1.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 119 34.75 45.9
3 Harpalus indicus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.3
4 Tachyura polita 7 1.75 1 0.25 2 0.50 4 1.00 14 3.50 8 2.00 26 6.50 18 4.50 1 0.25 88 21.85 28.8
5 Trechus championi 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 0.5
6 Asaphidion indicum 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.3
7 Dyschirius sp. 1 1 0.25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 7 1.70 2.2
8 Stenolophus quinquepostulatus 4 1.00 2 0.50 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 9 3.00 4.0
9 Microlestes sp. 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0 0.00 0 0.00 0 0.00 0 0.00 6 1.50 2.0
10 Dyschirius sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0 0.00 3 0.75 0 0.00 5 1.25 1.7
11 Harpalini sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0.3
12 Bembidion sp. 1 0.25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0.3
14 Pheropsophus catoirei 0 0.00 1 0.25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0.3
15 Unidentified sp. 21 0 0.00 1 0.25 0 0.00 0 0.00 1 0.25 0 0.00 0 0.00 0 0.00 0 0.00 2 0.50 0.7
16 Unidentified sp. 22 0 0.00 0 0.00 0 0.00 0 0.00 2 0.50 0 0.00 0 0.00 0 0.00 0 0.00 2 0.50 0.7
17 Chlaenius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0.3
18 Abacetus sp. 0 0.00 0 0.00 0 0.00 0 0.00 2 0.50 0 0.00 3 0.75 1 0.25 0 0.00 6 1.50 2.0
19 Trichotichnus sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0 0.00 0.00 0 0.00 1 0.25 0.3
20 Tachys ceylanica 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 4 1.00 1 0.25 0 0.00 5 1.25 1.7
21 Chlaenius sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0 0.00 1 0.25 0.3
22 Chlaenius sp. 3 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 1 0.25 0.3

TOTAL 19 4.75 5 1.25 2 0.50 4 1.00 21 5.25 10 2.50 33 8.25 24 6.00 2 0.50 285 75.75 100.00
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1.4 Non-organic Farm at Sarswatinagar

Collection SN/Date: 1 24.10. 2 7.11. 3 21.11. 4 5.12. 5 19.12. 6 2.1. 7 16.1. 8 29.1. 9 13.2. 10 27.2. 11 13.3.
Number of traps: 5 5 5 5 4 5 4 4 5 4 4

SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD
1 Stenolophus quinquepostulatus 1 0.20 1 0.20 0 0.00 1 0.20 1 0.25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25

2 Trechus Indus 1 0.20 2 0.40 0 0.00 0 0.00 1 0.25 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

3 Aephnidius sp. 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

4 Ophionea indica 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

5 Drypta lineola virgata 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

6 Tachys ceylanicus 0 0.00 0 0.00 0 0.00 4 0.80 4 1.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

7 Dyschirius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 3 0.60 0 0.00 0 0.00

9 Syntomus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00

10 Bembidion leptaleum 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 4 0.80 2 0.50 0 0.00

11 Bembidion niloticum 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25

12 Broscus punctatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.50 0 0.00

13 Trichotichnus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

14 Tachyura polita 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

15 Chlaenius circumdatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

TOTAL 3 0.60 4 0.80 0 0.00 6 1.20 6 1.50 1 0.20 0 0.00 0 0.00 8 1.60 4 1.00 2 0.50

Note: For all annexes, QNT = Quantity; ABD = Abundance; IND = Individual; DOM =Dominance
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Collection SN/Date: 12 27.3. 13 10.4. 14 24.4. 15 8.5. 16 22.5. 17 6.6. 18 20.6. 19 3.7. 20 17.7. 21 31.7.
Number of traps: 3 5 5 5 5 5 4 3 3 3 IND ABD ABD

SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM
1 Stenolophus quinquepostulatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.50 0 0.00 0 0.00 0 0.00 7 1.60 14.8

2 Trechus Indus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 4 0.85 7.9

3 Aephnidius sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 1 0.20 1.8

4 Ophionea indica 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 1 0.20 1.8

5 Drypta lineola virgata 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 1 0.20 1.8

6 Tachys ceylanicus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 3 0.75 0.00 0.00 0 0.00 0 0.00 12 2.75 25.4

7 Dyschirius sp. 1 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 4 0.80 7.4

9 Syntomus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 1 0.20 1.8

10 Bembidion leptaleum 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 6 1.30 12.0

11 Bembidion niloticum 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 1 0.25 2.3

12 Broscus punctatus 0 0.00 2 0.40 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 4 0.90 8.3

13 Trichotichnus sp. 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 2 0.50 1.00 0.33 0 0.00 0 0.00 4 1.03 9.6

14 Tachyura polita 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0.00 0.00 0 0.00 0 0.00 1 0.20 1.8

15 Chlaenius circumdatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1.00 0.33 0 0.00 0 0.00 1 0.33 3.1

TOTAL 0 0.00 4 0.80 0 0.00 0 0.00 1 0.20 0.00 0.00 7.00 1.75 2.00 0.67 0.00 0.00 0.00 0.00 48 10.82 100.00
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1.5 Organic Orchard at Pharping

Collection SN/Date: 1 7.8. 2 21.8. 3 4.9. 4 18.9. 5 2.10. 6 16.10. 7 30.10. 8 13.11. 9 27.11. 10 11.12. 11 24.12. 12 8.1.
Number of traps: 5 5 5 5 5 5 5 5 5 5 5 5

SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD
1 Galerita orientalis 9 1.80 2 0.40 1 0.20 0 0.00 0 0.00 1 0.20 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
2 Tachyura stevensi 1 0.20 0 0.00 0 0.00 3 0.60 0 0.00 0 0.00 0 0.00 1 0.20 1 0.20 0 0.00 0 0.00 0 0.00
3 Syntomus sp. 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 1 0.20 2 0.40 2 0.40 5 1.00 3 0.60
4 Trichotichnus sp. 2 2 0.40 0 0.00 0 0.00 0 0.00 2 0.40 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
5 Abacetus sp. 1 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
6 Chlaenius sp. 1 0 0.00 1 0.20 2 0.40 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
7 Stenolophus (Egadroma) sp. 1 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
8 Dishissus sp. 0 0.00 0 0.00 1 0.20 1 0.20 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
9 Lebia? (Metallic green) 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

10 Harpalus indicus 0 0.00 0 0.00 0 0.00 2 0.40 3 0.60 2 0.40 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
11 Chlaenius sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
12 Synuchus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
13 Bembidion leptaleum 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00
14 Microlests sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 3 0.60 0 0.00 0 0.00
15 Stenolophus quinquepostulatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
16 Dromius sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
17 Cylindera dromocoides 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
18 Acupalpus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
19 Tetragonoderus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

TOTAL 14 2.80 3 0.60 6 1.20 6 1.20 5 1.00 7 1.40 4 0.80 4 0.80 3 0.60 5 1.00 5 1.00 3 0.60
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Collection SN/Date: 13 22.1. 14 6.2. 15 20.2. 16 5.3. 17 19.3. 18 2.4. 19 16.4. 20 30.4. 21 14.5. 22 28.5. 23 11.6.
Number of traps: 5 5 3 3 3 3 3 3 4 4 3

SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD
1 Galerita orientalis 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
2 Tachyura stevensi 0 0.00 0 0.00 0 0.00 0 0.00 1 0.33 0 0.00 0 0.00 1 0.33 2 0.50 0 0.00 1 0.33
3 Syntomus sp. 2 0.40 5 1.00 3 1.00 0 0.00 0 0.00 0 0.00 1 0.33 0 0.00 0 0.00 0 0.00 0 0.00
4 Trichotichnus sp. 2 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 3 0.75 0 0.00 2 0.67
5 Abacetus sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
6 Chlaenius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
7 Stenolophus (Egadroma) sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
8 Dishissus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
9 Lebia? (Metallic green) 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

10 Harpalus indicus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0 0.00
11 Chlaenius sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
12 Synuchus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
13 Bembidion leptaleum 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
14 Microlests sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
15 Stenolophus quinquepostulatus 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
16 Dromius sp. 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
17 Cylindera dromocoides 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.33
18 Acupalpus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.33
19 Tetragonoderus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

TOTAL 2 0.40 8 1.60 3 1.00 0 0.00 1 0.33 0.00 0.00 1.00 0.33 1.00 0.33 5.00 1.25 1.00 0.25 5.00 1.67
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Collection SN/Date: 24 25.6. 25 9.7. 26 23.7. 27
Number of traps: 4 4 4 4 IND ABD ABD

SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM
1 Galerita orientalis 0 0.00 3 0.75 1 0.25 1 0.25 19 4.05 16.9
2 Tachyura stevensi 0 0.00 5 1.25 0 0.00 0 0.00 16 3.95 16.5
3 Syntomus sp. 0 0.00 0 0.00 0 0.00 0 0.00 26 5.73 24.0
4 Trichotichnus sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 10 2.42 10.1
5 Abacetus sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
6 Chlaenius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 4 0.80 3.3
7 Stenolophus (Egadroma) sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 1.7
8 Dishissus sp. 0 0.00 0 0.00 0 0.00 0 0.00 3 0.60 2.5
9 Lebia? (Metallic green) 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8

10 Harpalus indicus 1 0.25 0 0.00 0 0.00 0 0.00 10 2.10 8.8
11 Chlaenius sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
12 Synuchus sp. 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
13 Bembidion leptaleum 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
14 Microlests sp. 0 0.00 0 0.00 0 0.00 0 0.00 4 0.80 3.3
15 Stenolophus quinquepostulatus 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
16 Dromius sp. 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
17 Cylindera dromocoides 0 0.00 1 0.25 1 0.25 1 0.25 4 1.08 4.5
18 Acupalpus 0 0.00 0 0.00 0 0.00 0 0.00 1 0.33 1.4
19 Tetragonoderus sp. 0 0.00 0 0.00 0 0.00 1 0.25 1 0.25 1.0

TOTAL 1.00 0.25 9.00 2.25 2.00 0.50 3 0.75 107 23.92 98.95

Note: For all annexes, QNT = Quantity; ABD = Abundance; IND = Individual; DOM =Dominance



x

1.6 Non-organic Orchard at Kirtipur

Collection SN/Date: 1 8.8. 2 22.8. 3 5.9. 4 19.9. 5 3.10. 6 17.10. 7 31.10. 8 14.11. 9 28.11. 10 12.12. 11 26.12.
Number of traps: 5 5 5 5 4 5 6 6 6 5 5

SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD
1 Chlaenius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
2 Harpalus indicus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 4 0.67 0 0.00 1 0.17 0 0.00 0 0.00
3 Clivinia sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.17 0 0.00 0 0.00 0 0.00 0 0.00
4 Syntomus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.33 0 0.00 5 1.00 2 0.40
5 Syntomus cymindulus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.17 1 0.17 2 0.40 0 0.00
6 Clivinia sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.17 0 0.00 0 0.00
7 Stenolophus (Egadroma) sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00
8 Aephnidius cf. Adeloides 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20
9 Microlestes sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20

10 Tetragonoderus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
11 Pheropsophus javanus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
12 Galerita orientalis 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

TOTAL 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 5 0.83 3 0.50 3 0.50 8 1.60 4 0.80
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Collection SN/Date: 12 9.1. 13 23.1. 14 6.2. 15 20.2. 16 6.3. 17 20.3. 18 5.4. 19 17.4. 20 1.5. 21 15.5.
Number of traps: 5 4 4 3 3 3 3 3 3 3

SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD
1 Chlaenius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
2 Harpalus indicus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
3 Clivinia sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
4 Syntomus sp. 0 0.00 1 0.25 7 1.75 1 0.33 1 0.33 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
5 Syntomus cymindulus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
6 Clivinia sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
7 Stenolophus (Egadroma) sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.33 0 0.00 0 0.00 0 0.00 0 0.00
8 Aephnidius cf. Adeloides 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
9 Microlestes sp. 0 0.00 1 0.25 5 1.25 2 0.67 0 0.00 1 0.33 0 0.00 0 0.00 0 0.00 0 0.00

10 Tetragonoderus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00
11 Pheropsophus javanus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
12 Galerita orientalis 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

TOTAL 0 0.00 2 0.50 12 3.00 3 1.00 1 0.33 2 0.67 1.00 0.20 0.00 0.00 0.00 0.00 0.00 0.00
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Collection SN/Date: 22 29.5. 23 14.6. 24 28.6. 25 11.7. 26 24.7. 27 7.8.
Number of traps: 4 4 4 4 4 4 IND ABD ABD

SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM
1 Chlaenius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 1.8
2 Harpalus indicus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 5 0.83 7.6
3 Clivinia sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.17 1.5
4 Syntomus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 19 4.40 40.2
5 Syntomus cymindulus 0 0.00 0 0.00 0 0.00 1 0.33 0 0.00 0 0.00 5 1.07 9.8
6 Clivinia sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.17 1.5
7 Stenolophus (Egadroma) sp. 1 0 0.00 0 0.00 0 0.00 1 0.33 1 0.33 0 0.00 4 1.20 11.0
8 Aephnidius cf. Adeloides 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 1.8
9 Microlestes sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 10 2.70 24.7

10 Tetragonoderus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 1.8
11 Pheropsophus javanus 0 0.00 0 0.00 0 0.00 6 1.20 0 0.00 0 0.00 6 1.20 11.0
12 Galerita orientalis 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 2 0.40 3.7

TOTAL 0.00 0.00 0.00 0.00 0.00 0.00 8.00 1.87 1.00 0.33 2.00 0.40 47 10.93 100.00

Note: For all annexes, QNT = Quantity; ABD = Abundance; IND = Individual; DOM =Dominance
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Annex 2: Monthly Carabid Collection in Study Locations
2.1 Organic Farm at Nagadesh

Collection SN/ Month: 1
Jul

2
Aug

3
Sep

4
Oct

5
Nov

6
Dec IND ABD ABD

Number of traps: 5 5 5 3 5 5
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM

1 Pherposophus catoirei 0 0.00 9 1.80 3 0.60 11 3.67 1 0.20 0 0.00 24 6.27 17.2

2 Pherpopsophus sp. 1 0 0.00 3 0.60 0 0.00 1 0.33 0 0.00 0 0.00 4 0.93 2.6

3 Chlaenius circumdatus 5 1.00 2 0.40 0 0.00 0 0.00 1 0.20 0 0.00 8 1.60 4.4

4 Tachyura polita 1 0.20 1 0.20 0 0.00 11 3.67 7 1.40 0 0.00 20 5.47 15.0

5 Trichotichnus sp. 2 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.6

6 Abacetus sp. 1 29 5.80 16 3.20 0 0.00 2 0.67 0 0.00 0 0.00 47 9.67 26.6

7 Chlaenius sp. 3 1 0.20 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 1.1

8 Clivina sp. 2 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.6

9 Harpalus indicus 0 0.00 0 0.00 0 0.00 5 1.67 4 0.80 1 0.20 10 2.67 7.3

10 Microlestes sp. 0 0.00 0 0.00 0 0.00 1 0.33 0 0.00 0 0.00 1 0.33 0.9

11 Omophron sp. 0 0.00 0 0.00 0 0.00 1 0.33 0 0.00 0 0.00 1 0.33 0.9

12 Dyschirius sp. 1 0 0.00 0 0.00 0 0.00 2 0.67 1 0.20 1 0.20 4 1.07 2.9

13 Harpalus sp. 1 0 0.00 0 0.00 0 0.00 2 0.67 0 0.00 0 0.00 2 0.67 1.8

14 Trechus Indus 0 0.00 0 0.00 0 0.00 2 0.67 9 1.80 2 0.40 13 2.87 7.9

15 Tachys ceylanicus 0 0.00 0 0.00 0 0.00 1 0.33 2 0.40 0 0.00 3 0.73 2.0

16 Tetragonoderus sp. 1 0 0.00 0 0.00 0 0.00 1 0.33 1 0.20 0 0.00 2 0.53 1.5

17 Chlaenius sp. 5 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.6

18 Orthotrichus cymindoides 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 1 0.20 3 0.60 1.7

19 Stenolophus quinquepostulatus 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.6

20 Broscus punctatus 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.6

21 Harpalini sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 0 0.00 2 0.40 1.1

22 Chyadeus sp. 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.6

23 Asaphidion indicum 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.6

24 Coelostomini sp. 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.6

25 Stenolophus (Egadroma) sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.6

TOTAL 36 7.20 34 6.80 3 0.60 40 13.33 37 7.40 5 1.00 155 36.33 100.00
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2.2 Non-organic Farm at Nagadesh

Collection SN/ Month: 1
Jul

2
Aug

3
Sep

4
Oct IND ABD ABD

Number of traps: 5 5 5 3.5
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM

1 Pheropsophus catorei 10 2.00 6 1.20 2 0.40 2 0.57 20 4.17 15.0
2 Pheropsophus sp. 1 0 0.00 2 0.40 0 0.00 0 0.00 2 0.40 1.4
3 Chlaenius sp. 3 0 0.00 1 0.20 3 0.60 1 0.29 5 1.09 3.9
4 Chlaenius sp. 4 0 0.00 1 0.20 0 0.00 0 0.00 1 0.20 0.7
5 Chlaenius circumdatus 1 0.20 2 0.40 1 0.20 0 0.00 4 0.80 2.9
6 Galerita orientalis 0 0.00 1 0.20 0 0.00 0 0.00 1 0.20 0.7
7 Abacetus sp. 1 0 0.00 24 4.80 4 0.80 2 0.57 30 6.17 22.2
8 Chlaenius sp. 2 0 0.00 0 0.00 1 0.20 0 0.00 1 0.20 0.7
9 Tachyura polita 0 0.00 0 0.00 1 0.20 26 7.43 27 7.63 27.5

10 Stenolophus quinquepostulatus 0 0.00 1 0.20 1 0.20 1 0.29 3 0.69 2.5
11 Harpalus indicus 0 0.00 0 0.00 0 0.00 8 2.29 8 2.29 8.2
12 Harpalus particola 0 0.00 0 0.00 0 0.00 2 0.57 2 0.57 2.1
13 Orthotrichus cymindoides 0 0.00 0 0.00 0 0.00 3 0.86 3 0.86 3.1
14 Trechus Indus 0 0.00 0 0.00 0 0.00 2 0.57 2 0.57 2.1
15 Dyschirius sp. 1 0 0.00 0 0.00 0 0.00 3 0.86 3 0.86 3.1
16 Microlestes sp. 0 0.00 0 0.00 0 0.00 1 0.29 1 0.29 1.0
17 Loxoncus sp. 0 0.00 0 0.00 0 0.00 1 0.29 1 0.29 1.0

18 Acupalpus sp. 1 0 0.00 0 0.00 1 0.20 1 0.29 2 0.49 1.8

TOTAL 11 2.20 38 7.60 14 2.80 53 15.14 116 27.74 100.00

2.3 Organic Farm at Gamcha

Collection SN/ Month: 1
Nov

2
Dec

3
Jan

4
Feb

5
Mar

6
Apr

Number of traps: 5 5 2.5 5 4 5
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD

1 Syntomus cymindulus 3 0.60 5 1.00 5 2.00 9 1.80 1 0.25 2 0.50

2 Syntomus sp. 1 24 4.80 34 6.80 22 8.80 22 4.40 13 3.25 4 1.00

3 Harpalus indicus 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

4 Tachyura polita 2 0.40 1 0.20 0 0.00 0 0.00 4 1.00 8 2.00

5 Trechus championi 1 0.20 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00

6 Asaphidion indicum 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00

7 Dyschirius sp. 1 0 0.00 1 0.20 2 0.80 0 0.00 3 0.75 1 0.25

8 Stenolophus quinquepostulatus 0 0.00 0 0.00 1 0.40 0 0.00 2 0.50 6 1.50

9 Microlestes sp. 0 0.00 0 0.00 0 0.00 0 0.00 5 1.25 0 0.00

10 Dyschirius sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0 0.00

11 Harpalin sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0 0.00

12 Bembidion sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25

14 Pheropsophus catoirei 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25

15 Unidentified sp. 21 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25

16 Unidentified sp. 22 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

17 Chlaenius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
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Collection SN/ Month: 1
Nov

2
Dec

3
Jan

4
Feb

5
Mar

6
Apr

Number of traps: 5 5 2.5 5 4 5
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD

18 Abacetus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

19 Trichotichnus sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

20 Tachys ceylanica 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

21 Chlaenius sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

22 Chlaenius sp. 3 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

TOTAL 31 6.20 43 8.60 30 12.00 31 6.20 30 7.50 24 6.00

Collection SN/ Month: 7
May

8
Jun

9
Jul

10
Aug IND ABD ABD

Number of traps: 1 5 5 5
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM

1 Syntomus cymindulus 0 0.00 0 0.00 0 0.00 0 0.00 25 6.15 8.7

2 Syntomus sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 119 29.05 41.2

3 Harpalus indicus 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.3

4 Tachyura polita 6 1.50 22 5.50 44 11.00 1 0.25 88 21.85 31.0

5 Trechus championi 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 0.6

6 Asaphidion indicum 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.3

7 Dyschirius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 7 2.00 2.8

8 Stenolophus quinquepostulatus 0 0.00 0 0.00 0 0.00 0 0.00 9 2.40 3.4

9 Microlestes sp. 0 0.00 1 0.25 0 0.00 0 0.00 6 1.50 2.1

10 Dyschirius sp. 2 0 0.00 1 0.25 3 0.75 0 0.00 5 1.25 1.8

11 Harpalin sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0.4

12 Bembidion sp. 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0.4

14 Pheropsophus catoirei 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0.4

15 Unidentified sp. 21 0 0.00 1 0.25 0 0.00 0 0.00 2 0.50 0.7

16 Unidentified sp. 22 0 0.00 2 0.50 0 0.00 0 0.00 2 0.50 0.7

17 Chlaenius sp. 1 0 0.00 1 0.25 0 0.00 0 0.00 1 0.25 0.4

18 Abacetus sp. 0 0.00 2 0.50 4 1.00 0 0.00 6 1.50 2.1

19 Trichotichnus sp. 2 0 0.00 1 0.25 0 0.00 0 0.00 1 0.25 0.4

20 Tachys ceylanica 0 0.00 0 0.00 5 1.25 0 0.00 5 1.25 1.8

21 Chlaenius sp. 2 0 0.00 0 0.00 1 0.25 0 0.00 1 0.25 0.4

22 Chlaenius sp. 3 0 0.00 0 0.00 0 0.00 1 0.25 1 0.25 0.4

TOTAL 6 1.50 31 7.75 57 14.25 2 0.50 285 70.50 100.00

Note: For all annexes, QNT = Quantity; ABD = Abundance; IND = Individual;
DOM =Dominance



xvi

2.4 Non-organic Farm at Sarswatinagar

Collection SN/ Month: 1
Oct

2
Nov

3
Dec

4
Jan

5
Feb

6
Mar

Number of traps: 5 5 4.5 3.33 4.5 3.5
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD

1 Stenolophus quinquepostulatus 1 0.20 1 0.20 2 0.44 0 0.00 0 0.00 1 0.29
2 Trechus Indus 1 0.20 2 0.40 1 0.22 0 0.00 0 0.00 0 0.00
3 Aephnidius sp. 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
4 Ophionea indica 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00
5 Drypta lineola virgata 0 0.00 0 0.00 1 0.22 0 0.00 0 0.00 0 0.00
6 Tachys ceylanicus 0 0.00 0 0.00 8 1.78 1 0.30 0 0.00 0 0.00
7 Dyschirius sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 3 0.67 0 0.00
9 Syntomus sp. 0 0.00 0 0.00 0 0.00 0 0.00 1 0.22 0 0.00
10 Bembidion leptaleum 0 0.00 0 0.00 0 0.00 0 0.00 6 1.33 0 0.00
11 Bembidion niloticum 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.29
12 Broscus punctatus 0 0.00 0 0.00 0 0.00 0 0.00 2 0.44 0 0.00
13 Trichotichnus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
14 Tachyura polita 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

15 Chlaenius circumdatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

TOTAL 3 0.60 4 0.80 12 2.67 1 0.30 12 2.67 2 0.57

Collection SN/ Month: 7
Apr

8
May

9
Jun

10
Jul IND ABD ABD

Number of traps: 5 5 4.5 3
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM

1 Stenolophus quinquepostulatus 0 0.00 0 0.00 2 0.44 0 0.00 7 1.57 14.5
2 Trechus Indus 0 0.00 0 0.00 0 0.00 0.00 0.00 4 0.82 7.6
3 Aephnidius sp. 0 0.00 0 0.00 0 0.00 0.00 0.00 1 0.20 1.8
4 Ophionea indica 0 0.00 0 0.00 0 0.00 0.00 0.00 1 0.20 1.8
5 Drypta lineola virgata 0 0.00 0 0.00 0 0.00 0.00 0.00 1 0.22 2.1
6 Tachys ceylanicus 0 0.00 0 0.00 3 0.67 0.00 0.00 12 2.74 25.4
7 Dyschirius sp. 1 1 0.20 0 0.00 0 0.00 0.00 0.00 4 0.87 8.0
9 Syntomus sp. 0 0.00 0 0.00 0 0.00 0.00 0.00 1 0.22 2.1
10 Bembidion leptaleum 0 0.00 0 0.00 0 0.00 0.00 0.00 6 1.33 12.3
11 Bembidion niloticum 0 0.00 0 0.00 0 0.00 0.00 0.00 1 0.29 2.6
12 Broscus punctatus 2 0.40 0 0.00 0 0.00 0.00 0.00 4 0.84 7.8
13 Trichotichnus sp. 1 0.20 0 0.00 2 0.44 1.00 0.33 4 0.98 9.0
14 Tachyura polita 0 0.00 1 0.20 0 0.00 0.00 0.00 1 0.20 1.8

15 Chlaenius circumdatus 0 0.00 0 0.00 0 0.00 1.00 0.33 1 0.33 3.1

TOTAL 4 0.80 1 0.20 7.00 1.56 2.00 0.67 48 10.83 100.00
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2.5 Organic Orchard at Pharping
Collection SN/ Month: 1

Aug
2

Sep
3

Oct
4

Nov
5

Dec
6

Jan
7

Feb
8

Number of traps: 5 5 5 5 5 5 4 3
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT

1 Galerita orientalis 11 2.20 1 0.20 2 0.40 0 0.00 0 0.00 0 0.00 0 0.00 0
2 Tachyura stevensi 1 0.20 3 0.60 0 0.00 2 0.40 0 0.00 0 0.00 0 0.00 1
3 Syntomus sp. 1 0.20 0 0.00 1 0.20 3 0.60 7 1.40 5 1.00 8 2.00 0
4 Trichotichnus sp. 2 2 0.40 0 0.00 2 0.40 0 0.00 0 0.00 0 0.00 1 0.25 0
5 Abacetus sp. 1 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
6 Chlaenius sp. 1 1 0.20 2 0.40 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0
7 Stenolophus (Egadroma) sp. 1 0 0.00 1 0.20 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0
8 Dishissus sp. 0 0.00 2 0.40 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0
9 Lebia? (Metallic green) 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0

10 Harpalus indicus 0 0.00 2 0.40 6 1.20 0 0.00 0 0.00 0 0.00 0 0.00 0
11 Chlaenius sp. 2 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0
12 Synuchus sp. 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0
13 Bembidion leptaleum 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0
14 Microlests sp. 0 0.00 0 0.00 0 0.00 1 0.20 3 0.60 0 0.00 0 0.00 0
15 Stenolophus quinquepostulatus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0
16 Dromius sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0
17 Cylindera dromocoides 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
18 Acupalpus sp. 2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0

19 Tetragonoderus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0

TOTAL 17 3.40 12 2.40 16 3.20 7 1.40 10 2.00 5 1.00 11 2.75 1

Collection SN/ Month:
Mar

9
Apr

10
May

11
Jun

12
Jul

13
Aug IND ABD ABD

Number of traps: 3 4 3.5 4 4
SN SPECIES NAME ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM

1 Galerita orientalis 0.00 0 0.00 0 0.00 0 0.00 4 1.00 1 0.25 19 4.05 17.0
2 Tachyura stevensi 0.33 1 0.33 2 0.50 1 0.29 5 1.25 0 0.00 16 3.90 16.4
3 Syntomus sp. 0.00 1 0.33 0 0.00 0 0.00 0 0.00 0 0.00 26 5.73 24.0
4 Trichotichnus sp. 2 0.00 0 0.00 3 0.75 2 0.57 0 0.00 0 0.00 10 2.37 9.9
5 Abacetus sp. 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
6 Chlaenius sp. 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 4 0.80 3.4
7 Stenolophus (Egadroma) sp. 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.40 1.7
8 Dishissus sp. 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 3 0.60 2.5
9 Lebia? (Metallic green) 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8

10 Harpalus indicus 0.00 0 0.00 1 0.25 1 0.29 0 0.00 0 0.00 10 2.14 8.9
11 Chlaenius sp. 2 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
12 Synuchus sp. 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
13 Bembidion leptaleum 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0.8
14 Microlests sp. 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 4 0.80 3.4
15 Stenolophus quinquepostulatus 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 1.0
16 Dromius sp. 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 1.0
17 Cylindera dromocoides 0.00 0 0.00 0 0.00 1 0.29 2 0.50 1 0.25 4 1.04 4.3
18 Acupalpus sp. 2 0.00 0 0.00 0 0.00 1 0.29 0 0.00 0 0.00 1 0.29 1.2

19 Tetragonoderus sp. 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.25 1 0.25 1.0

TOTAL 0.33 2 0.67 6 1.50 6 1.71 11 2.75 3 0.75 107 23.86 98.95
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2.6 Non-organic Orchard at Kirtipur

Collection SN/ Month: 1 Aug 2 Sep 3 Oct 4 Nov 5 Dec 6 Jan 7 Feb 8

Number of traps: 5 5 5 6 5 4.5 3.5 3
SN SPECIES NAME QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT

1 Chlaenius sp. 1 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0

2 Harpalus indicus 0 0.00 0 0.00 4 0.80 1 0.17 0 0.00 0 0.00 0 0.00 0
3 Clivinia sp. 1 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0 0.00 0 0.00 0
4 Syntomus sp. 0 0.00 0 0.00 0 0.00 2 0.33 7 1.40 1 0.22 8 2.29 1
5 Syntomus cymindulus 0 0.00 0 0.00 0 0.00 2 0.33 2 0.40 0 0.00 0 0.00 0

6 Clivinia sp. 2 0 0.00 0 0.00 0 0.00 1 0.17 0 0.00 0 0.00 0 0.00 0
7 Stenolophus (Egadroma) sp. 1 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 1
8 Aephnidius cf. Adeloides 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 0 0.00 0 0.00 0
9 Microlestes sp. 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 1 0.22 7 2.00 1

10 Tetragonoderus sp. 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
11 Pheropsophus javanus 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0
12 Galerita orientalis 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0

TOTAL 0 0.00 0 0.00 6 1.20 6 1.00 12 2.40 2 0.44 15 4.29 3

Collection SN/ Month:
Mar

9
Apr

10
May

11
Jun

12
Jul

13
Aug IND ABD ABD

Number of traps: 3 3 4 4 4
SN SPECIES NAME ABD QNT ABD QNT ABD QNT ABD QNT ABD QNT ABD SUM SUM DOM
1 Chlaenius sp. 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 1.5
2 Harpalus indicus 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 5 0.97 7.2
3 Clivinia sp. 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 1.5
4 Syntomus sp. 0.33 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 19 4.57 34.1
5 Syntomus cymindulus 0.00 0 0.00 0 0.00 0 0.00 1 0.25 0 0.00 5 0.98 7.3
6 Clivinia sp. 2 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.17 1.2
7 Stenolophus (Egadroma) sp. 1 0.33 0 0.00 0 0.00 0 0.00 2 0.50 0 0.00 4 1.03 7.7
8 Aephnidius cf. Adeloides 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1 0.20 1.5
9 Microlestes sp. 0.33 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 10 2.76 20.5
10 Tetragonoderus sp. 0.00 1 0.33 0 0.00 0 0.00 0 0.00 0 0.00 1 0.33 2.5
11 Pheropsophus javanus 0.00 0 0.00 0 0.00 0 0.00 6 1.50 0 0.00 6 1.50 11.2
12 Galerita orientalis 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.50 2 0.50 3.7

TOTAL 1.00 1.00 0.33 0.00 0.00 0.00 0.00 9.00 2.25 2.00 0.50 56 13.41 82.60

Note: For all annexes, QNT = Quantity; ABD = Abundance; IND = Individual;
DOM =Dominance


