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INTRODUCTION

Agriculture makes the spine of the economy and survival of India. About
0 million people directly or indirectly depend on agriculture for their
ivelihoods. Various sorts of amateur agricultural practices without proper
suidance and organization are done by rural people to meet the daily need of
agricultural produce. They go for chemical strategies to protect the crop from pests
and diseases despite the health hazards of the same. Agroecosystems make up
large areas in our country and contribute to considerable variety of natural
habitats for diverse kinds of organisms. But conservation of biodiversity in
agroecosystems has not yet been focused much as on natural ecosystems. Large

percentage of areas is used for various kinds of agriculture, nurseries and gardens

in India. Even if the primary habitat of Many organisms is in natural areas, most

species interact with these agricultural systems in one or other ways such as for

habitats or for foraging and breeding.

Maintaining high biodiversity in agroecosystems makes agricultural

production more sustainable and economically viable. Agricultural biodiversity
, biological CTOp protection, maintenance
of proper structure and fertility of soils, protection of sojls against erosion,
nutrient cycling, and control of water flow and distribution. In this context,
promoting agricultural practices with promising strategies for economical and
sustainable agriculture becomes necessary. Scientific Cropping patterns and ’
integrated pest management strategies are the essentia] ones to be practiced in ﬁ

agriculture to maintain the beneficial fauna and control the pest populations in

[issertation of the project work of B.Sc in Zoology, 2015-18
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agroecosystems. They comprise planting compatible crops in terms of pests,
natural enemies and nutrient requirements in nearby plots, biological pest and
weed control measures, and reduction of synthetic chemicals and fertilizers.

In order to execute the strategies for conservation of biodiversity, it is
essential that all species which are highly associated with the agroecosystem are
properly understood and identified scientifically. Long term sustainable
conservative measures may have to take into account the type of balance that
exists within a community. mcmaithbyﬁ!m identification
of the various tri-u'ophﬁ:m mwm*um

the food stuff/crop m h ary consumers and their natu 5

Every species differs f
tolerance to various er
Such informatic .
programme withe
neutral fauna

study areas
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OBJECTIVES

> To observe and scientifically identify the fauna associated with various

agricultural crops
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o 'REVIEW OF LITERATURE

studies emphasize the relevance of tritrophic interactions in
stems. Even if the primary habitat of many organisms is in natural areas,

¢ cies interact with agricultural ecosystems in one or other ways such as for
f"]‘- for foraging and breeding. So managing these areas will dramatically
ofit werall levels of the biodiversity in those areas and contribute to the
' many species to successfully assume their ecological niche.
cosystems are the most at risk of losing biological diversity. During the last
worldwide losses of biodiversity have occurred at an unprecedented
agricultural intensification has been a major driver of this global change
t al. 1997). Apart from the usual natural factors, biodiversity in
lems is influenced by farming activities such as fillage, irrigation,
n, weeding, crop establishment and pesticide application and inherent
, such as monoculture and intensification. The indiscriminate use of
fertilizers can have significant effects on the highly diverse community
licroorganisms and invertebrates that regulate nutrient cycling in
‘ (Matson et al. 1997). Some pests and predators are found specifically in
ems. In a study covering four districts in central Kerala, 49 species of
re recorded umque to the agricultural ecosystems, and 85 species were
' both agro and forest ecosystems (Sebastian et al. 2012). For plants,
emies can serve as indirect plant defences and can mediate the efficacy
wces (Price et al., 1980; Gassmann and Hare, 2005; Dicke, 2000).

on of tri-trophic interactions has the capacity to directly benefit
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trophic level, given an adequate population of natural enemies (Cortesero et
#99). The widespread use of pesticides or Bt crops can undermine natural
jies’ success (Obrycki, 2001; Groot and Dicke, 2002; Poppy and Sutherland,
. Natural enemy population thrives when increasing landscape diversity
gh companion planting, border crops, cover crops, intercropping, —or
g some weed growth for providing nectar or other sugar-rich resources
kers, 2005). Some of the visitors in agroecosystems assume the status of
or pests nor predators, but of pollinators or seed dispersers. It has been found
atural habitats nearby agroecosystems are beneficial to obtain the service of
ators and alternate food source for natural enemies. Proximity to natural
ats could be beneficial for obtaining pollination services as it has been found
sllination services decline as the distance from a natural habitat increases
stts et al. 2008, Carvalheiro et al. 2010, Garibaldi et al. 2011). Nesting
| could also be important for structuring bee communities through the
lity of locations for nesting or nest-building materials (Potts et al. 2005,
er et al. 2011). Thus, conserving natural habitats could help
securring pollinator species, ensuring pollination services in
cetts et al. 2008, Rader et al. 2009).

‘m-
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STUDY AREA

y areas include various domestic and commercial agricultural
ially horticultural ecosystems in Kollam District (Plate 1). This
on the southwest part of Kerala State and extends from
Sea to the Western Ghats. It is bordered by Trivandrum district on
apuzha and Pathanamthitta districts in the North, Thirunelveli
Inadu State in the East and Lakshadweep sea in the west. It lies
des 8° 45’ and 9° 07 and East longitudes 76° 29" and 77° 17" It

cal area of 2491 sq. km which is about 6.48% of the total
of the State. This district has been gifted with sea, lakes, plains,

5, streams, backwaters, forest, vast green fields and tropical crop
‘li'z th food and cash crop, hence called God’s own Capital. The
by three west flowing rivers, Achenkovil, Kallada and Ithikara,

> easte hilly region. These rivers together with their tributaries
,': ttern of drainage. The whole district of the study area has a
nate, with an oppressive summer, plentiful seasonal rainfall and
perature is almost steady throughout the year. The average
nd 25° C to 32° C. Summers usually begin from March and
e rest of the year is generally dry. The monéoons begin by June
ber. The district receives an average rainfall of about 2555 mm
i mdrﬁnfaﬂnsSouﬂlWestmonsoonfromJumto
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.. is received during the month of January to May as pre-monsoon
is from November to February during which temperature is
cool hovering from 18° C to 25° C. The Relative humidity is higher
monsoon period and it is higher all through the year during the
ours. Ecologically Kollam district belongs to Agasthyamalai Biosphere
T vegetation consists of typical southern subtropical flora. Though the
re gifted with many undisturbed habitats, most areas are on the threat

ic construction activities and destruction of wetlands and rain groves.

Kottarakkara
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- MATERIALS AND METHODS

e

ification of the tri-trophic interactions in local agroecosystems

 Various agroecosystems in the local area were regularly visited and the

associated with them were either noted or collected. The entire plant parts
1e area around each plant were examined for pests, predators, spider webs,
f wasps and moulted skins of various insects and spiders by a visual search.
rop field was sampled every week from the first week of November 2017 to
t week of March 2018. A soft camel hair brush was used to gently collect the
nen into the vials or it was carefully picked off by hand. The collected
1ens were put in 70% ethanol in specimen bottles, as suggested in Marc et al.
), with proper labeling of the name of the plant from which the specimens
‘ollected. In order to identify the tri-trophic interactions existing in the
osystems, the pest and predator specimens were first sorted against the
f the plants from which they were collected. The pests and predators were
od using appropriates literatures and databases. An ocular lens was used to
o the minute details of the parts of specimens. Small specimens were

.d under microscope. Observations were tabulated and graphs were




Identification of the tri-trophic interactions in local agroecosystems

A wide array of pests and natural enemies exists in each agroecosystem.

"
RS

Among them most pests are present in more than one crop and are predated by
different species of natural enemies, and most natural enemies prey on different
types of pests, making a complex food web in each agroecosystem. The pests and
natural enemies associated with various crop plants were identified. The tri-
trophic interactions identified as existing in the agroecosystems in the study areas
are given in Table 1.

The important pests observed in the present investigation in agroecosystems
include Leafhoppers, Whitefly, Aphids, Epilachna beetles, Mealybugs and

caterpillars of various moths. Ladybird beetles, Praying mantises, Spiders,

parasitic and parasitoid wasps and Reduviid bugs of various species constituted

major natural enemies. Crops showed difference in hosting pests as well as

harbouring natural enemies (Figure 1). Spinach and Brinjal hosted more species of

pests (8 each) followed by Tomato (5). Spinach harboured more species of natural

enemies (14) followed by Brinjal and Tomato (9 each). Various species of

leafhoppers, whiteflies, mealy bugs and aphids were found to cause

infestation in most of the crops. Other insect pests showed either m:

miner infestation level.
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Fig. 1. Pest and predator profile of various plants
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in the context of very low number in the diversity of natural enemies.

A healthy agroecosystem can be set by understanding the pest pro
probable incidence and succession of pests and predators in each crop in diff
seasons (e.g., Kumar et al. 2015). This will help farmers to take wise decision :
selecting different crops for different seasons and compatible crops for mixed and " ;
inter cropping. Natural enemies, parasitoids and predators are the main sources of
reduction in the populations of noxious insect pests (Pfadt, 1980). Since the l
synthetic pesticides used against pests are harmful to natural enemies and cause
health hazards in consumers, farmers have to switch over to biocontrol methods

adopting botanicals and natural enemies in the field.

Temperature, relative humidity and rainfall have effect on the incidence of

the pests and survival of natural enemies in agroecosystems. Singh et al. (2015 .

whitefly and leafhopper population showed negative correlation

reported that

with maximum, minimum and mean temperature and maximum and minim

relative humidity whereas positive correlation with rainfall. Meena and K
(2010) reported that Weather parameters

humidity) showed significant negative correlatio
| non-significant positive

(minimum temperature ar

n with coccine

maximum temperature had
tion with coccine

nt negative correla



‘. agrOQCOSystems and thereby natural contro] of pests, biogeod]

rejuvenation of soil etc. Adopting scientific Cropping patterns and s

developmental and agricultural activities in compliance with the legal

scientific regulations are recommended to accomplish the aim of biodi

conservation in agroecosystems.

Other beneficial or neutral fauna associated with agroecosystems

Various species of Frogs, Earthworms, Butterflies, Honeybees, Wa

agroecosystems. Butterflies, honeybees and wasps act as good pollinators:
general natural enemies observed consisted of larval and adult ladybird bee
(Coleoptera, Coccinellidae), parasitic wasps (Hymenoptera, Braconidae), syrphids
larvae (Diptera, Syrphidae), predatory bugs (Hemiptera, Miridae) and ma

Species of ants.




This study makes a database for forming tri-trophic matri
sowing/ planting compatible crops that better facilitate the survival of be
fauna in local agroecosystems. Caution can be taken to sow/plant the crops whic
are infested by same array of pests in a noncontiguous manner so that d

harvesting of various crops, the pest will be deprived off undisrupted supply

feeding, breeding and resting places. Similarly, the planting can be done in such a E

way that the plants that host similar array of natural enemies but with different "

»

blooming seasons and crop period in nearby patches so that the predators can =

migrate from one crop to another when one is harvested. This will facilitate the :'

survival of natural enemies which will bring about efficient natural control of _'

many agricultural pests.

It is highly recommended that people have to practice scientific croppi
patterns in order to conserve the biodiversity in these ecosystems. T

and in compliance with the legal and scientific regulations and strict co

measures have to be implemented. Highly systematic and long |

needed to record the fauna associated with various agroecc

le have to be trained on scientific cropping pract

M et
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» The fauna and tri-trophic interactions existing in various agroecos stems

were observed and documented.

» Awareness on the importance of conserving biodiversity of natural enemies

in agroecosystems was created.

» The data generated will facilitate the following things during sowing Or

planting different crops in same agroecosystems.

e to determine the spacing and timing of sowing/ planting various

crops in different areas

e to sow or plant the crops which have same array of pests in non-

contiguous plots so that the pests will not get undisrupted feeding,

resting and breeding sites throughout the year

to sow or plant the different crops whose pest populations are

.
predated up on by same natural enemies in almost nearby rows/ plots
as intercropping so that once the prey population in a crop is
devoured completely, natural enemies can migrate to nearby c
and survive i

e to select suitable trap crops/ bio fencing to attract pest pop

desttoy them without allowing to infest main c
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