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Vivekananda on Religious Thoughts

Dr. Arshad Hussain® & Dr. Farha Deeba**
Introduction

Among Swami Vivekananda’s most mgmhcanl
contributions to global culture are his reflections on religious
pluralism, which can be defined broadly as the idea that
there is truth to be found in many religious traditions, and
not only one.Vivekananda’s concept of religion is based
on the teachings of Upanishads and the teachings of his
Master. But he interpreted these religious doctrines also on
the basis of his own experiences. He himself admi
: ‘and writings. We m

Vivekananda on Religions Thoughts g1

realizes that religion occupies a pivotal position here in
out land, He very well visualized that if indians wantet i
their own spirituality which was lying in their treasure
house of religion. We must not imitate the ideals of others
instead of following our own ideals. Religion, according to
him, is our life blood. As long as the principle of life remains
undisturbed, the life remains quite secure. Similarly, if the
'Sp'iIit of the nation wmtdﬂmedthm mm ﬂ“eat to its
existence. He warned against this danger and asserted that
if Indians were unable to preserve their spirituality which
according to him, was India’s soul, a great disaster would
follow.Vivekananda realized that there were two obstacles
in our path ~ the conservatism and the imitation of material
civilization. These were the main causes of our religious
and spiritual degradation. He felt that our young
generations were busy in criticizing our own old views,
and praising the modern civilization of western countries.
He said that they should learn something good from others
but they should not forget their own ideals. He could even
tolerate conservatism to some extent but he was unable to
tolerate a westernized person always busy in eriticizing
his own ideals and social customs.He said, “There are two
great obstacles in our path in India, the Soylla of old
orthodoxy, and the Charybdis of modern European
civilization. Of these two, [ vote for the old orthodoxy, and
1L i n,”Religion is the central
hy. He was convinced
e organically inter-
and untouchability
 of religion.Religion
ce of the life of the
tivity, his social life,
sical movements, all

concept that man
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lives by bread alone and is moved only by economic forces.
In India, he pointed out that religion is the highest motive
power."Vivekananda warned the Indian people and social

reformers that if they made an attempt to throw off their.

religion and take up either politics or similar thing as their

central theme, the result will be that India will become

extinct.He also insisted that even reforms in India must
come through religion. Like Hegel, Vivekananda believed
that “each nation, like each individual, has one theme in
this life, which is its centre, the principal note round which'
every other note comes to form the harmony. In India,
religious life forms the centre the key-note of the whole
music of national life.He further pointed out that religion
in I_l_'adia had been a creative force for 'fntegraﬁon--: and
stabulity and if and when the political authority had become
loose 811:1 weak, it imparted even to that the power of
rehabilitation. Hence, in Vivekananda's social philosophy
:;hfm' plays Tﬂe ::_;;‘sr dominant role.Vivekananda gave a
meaning to religion. He not only humanized it but
also socialized its purposes. He pmnhzd out that; “man is
A8 reatest of all beings.”Hence, the best way to realize
God is to serve His followmen. He said, “I do not believe in
& God or religion which cannot wipe the widow’s tears or
bring a piece of bread to the : b :
call it religion so |
-dogmas.”’ five

Vivekanaida on Religions Thoughts ]

religions, but even within the same religion, leading to
division and sectarianism-Swamiji poses the question: Do
the core insights of the various religions necessarily conflict?
Or might these central ideals be logically compatible-in
Swamiji's words “supplementary”? Might it be that each
religion represents a care ideal, and that these ideals are
not contradictory, despite each being distinct? Might they
even be mutually affirming?For Vivekananda Religion must
constantly take help from Reason. Because when religion
refuses to take the help of reason, it weakens itself. Alluding
to this in the course of his lecture on ‘Reason and Religion’,
delivered in England in 1896,Vivekananda said: The
foundations have been all undermined, and the modern
man,whatever he may say in public, knows, in the privacy
of his heart that he can no more’believe’. Believing certain
things because an organized body of priests tells him to
believe, believing because it is written in certain books,
believing because his people like him to believe, the modern:
man knows to be impossible for him.” There are, of course,
a number of people who seem to acquiesce in the so called
popular faith, but we also know for certain that they do
not think. According to Vivekananda, “Their idea of belief
may be better translated as “not-thinking carelessness.”
And pleading for the application of reason in the field
of religion Vivekananda continued that religion must justify
itself by the discoveries of reason, and the same methods
of investigation, which we apply to sciences and know-
ledge outside, must be applied to the science of religion.
Expressing his own opinion, Vivekananda said: “If a
religion is destroyed by such investigations, it was then all
the time useless,unworth perstition; and the sooner it
: convinced that its
at could happen.
off, no doubt, but the
ge triumphant out of
be made scientific, at
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ABSTRACT

Rheumatoid arthritis (RA) is an autoimmune disease that results in a chronic, systemic inflammatory
disorder that may affectmany tissues and organs, but principally attacks flexible (synovial) joints. Lack of
knowledge and awareness about RA area persistent and major community problem. So it isresponsibility of
pharmacists to develop a common awareness for prevention, care and treatment of RA in the community. This

survey is strictly based on assessing the prevalence of rheumatoid arthritis in gangoh, saharanpur, India. For

evaluation of prevalence of RA a questionnaire was framed and distributed among patients.

KEY WORDS: Rheumatoid arthritis, awareness, joints.

INTRODUCTION:

Rheumatoid arthritis (RA) forms a major
prototype of rheumatic diseases and is a common
cause of disability '.There has been a remarkable
increase in the growth of the elderly population. In
India 5.3% of males and 4.8% of females are aged
more than 65 years. Although the proportionate
percentage of elderly people in developing countries
is lesser but absolute number is more than the
developed world. Old age cannot be healed or
prevented. However much can be done by health

workers in helping the elderly to lead a normal life,

Access this Article Online

Website:http://www.journalofhospitalpharmacy. in| Quick Respunse Code:

Received on 4/5/2016
Accepted on 10/05/2016 © PEN All rights
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which is necessary for them to perform their activities
of daily living (ADL) smoothly. The commonest
obstacle for elderly to carry out ADL is the problem of
joint-pain and decreased mobility. Worldwide
arthritis is the most common articular disease of
people 65 years and older’.

RA is both an extra vascular immune complex
disease and a disorder of cell-mediated immunity
leads to chronic inflammation, granuloma formation
and joint destruction. It is a chronic (long-term)
disease that causes pain, stiffness, swelling and
limited motion and function of many joints. While it
can affect any joint, the small joints in the hands and
feet tend to be involved most often. Inflammation
sometimes can affect organs as well, for instance, the
eyes or lungs. The stiffness seen in active RA 1s most

often worst in the morning. [t may last one to two

(12)
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ABSTRACT

Diabetes mellitus is the most common and significant chronic endocrine disorder
affecting approximately 200 million individuals worldwide. The Research objective was
phytochemical investigation and anti-diabetic activity of polar/non-polar solvent extracts
of Urtica parviflora leaves. The extracts were subjected to qualitative chemical tests and
steroids, triterpenoids, carbohydrates, glycosides and tannins and phenolic compounds
were found to be present. The presence of steroids was confirmed by TLC & HPTLC.
The effect of different extracts such as ethanolic, petroleum-ether, aqueous and
chloroform of Urtica parviflora leaves were evaluated for their antidiabetic activity by
using alloxan induced diabetes model (albino rats) and Glibenclamide (10 mg/kg p.o.)
used as standard drug. LDs, cut-off dose of Urtica Parviflora leaves extracts of
petroleum ether, ethanolic, chloroform and aqueous extracts were found to be 2000
mg/kg. 1/10"™ of LDs, cut-off dose of Urtica parviflora leaves extracts were taken for
screening of antidiabetic activity. The present work confirms that ethanolic, aqueous and

chloroform extracts showed significant antidiabetic activity.

Introduction

Urtica is a genus of annual or perennial herbs, commonly
known as Nettle distributed in the temperate and subtropical
zones, armed with stinging hairs on the leaves and stems
which on contact with the skin, cause irritation and symptoms
of urticaria and nettlerash. Acetylcholine, histamine and 5-
hydroxytryptamine have been implicated in urticaria and
itching from the stinging hairs. Four species occur in India of
which Urtica parviflora is found abundantly in Kumaun and
Garhwal between 1,500ft to 7000ft elevation. Young branches
and leaves of Urtica parviflora are used as delicious pot herbs.
Seed oil is edible as well as medicinal in sciatica, rheumatism
and several skin ailments; hair wash from leaf extract is
believed to avoid baldness.

The leaves are used in dysentery, joint pain and liver
disorders.! The roots are employed for the treatment of
fractures of bone and dislocations of joints.”! Despite several
experimental studies on other Urtica species,*® there is
currently only one literature report depicting protective effect
of Urtica parviflora in CCl, induced hepatotoxicity.™ Studies
on antidiabetic effects have been carried out on other species
of urtica. With this background present study was designed to
evaluate anti-diabetic activity of Urtica parviflora in alloxan
induced diabetes models (albino rats).™*“!

Materials and Methods
Plant identification

The leaves of Urtica parviflora were collected in the
month of June from Nainital and were authenticated from
Department of Botany, Forest Research Institute, Dehradun,
India.

Tele: 9568396337
E-mail address: sgausain2015@gmail.com
© 2016 Elixir all rights reserved

© 2016 Elixir all rights reserved.

Macroscopy

The following macroscopic characters for the fresh leaves
were noted: size and shape, colour, surfaces, venation,
presence or absence of petiole, the apex, margin, base, lamina,
texture, odour and taste.***l
Microscopy

The outer epidermal membranous layer (in fragments)
was cleared in chloral hydrate, mounted with glycerin and
observed under a compound microscope. The presence /
absence of the following were observed: epidermal cells,
stomata (type and distribution) and epidermal hairs (types of
trichomes and distribution). The transverse sections of the
fresh leaves through the lamina and the midrib as well as a
small quantity of the powdered leaves were also cleared,
mounted and observed.™™!
Quantitative investigation

Quantitative leaf microscopy to determine palisade ratio,
stomata number, stomata index, vein-islet number and vein let
termination number were carried out on epidermal strips.
Other parameters determined for the powdered leaves were
moisture content, total ash, acid-insoluble ash, water-soluble
ash, alcohol (90% ethanol) and water soluble extractive
values.™™®
Preparation of extracts

The obtained leaves of Urtica parviflora were dried in
shade and powdered. The powered leaves were subjected to
successive hot-solvent extraction process with the solvents in
order of increasing polarity, viz. petroleum ether (40°-60°C),
chloroform, ethanolic and aqueous. Aqueous extract was
performed by cold maceration process. The extracts were
subjected to qualitative chemical tests. Steroids were isolated
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from ethanolic extract of Urtica parviflora. The isolated
compounds were subjected and partly confirmed to spectral
studies Viz. UV and FT-IR.

Experimental animals

Male Westar rats weighing 250-350g of both sex were
kept in a room maintained at temperature of 23+2°C and under
12 h light/dark cycle.

Experimental design

The extracts of Urtica parviflora were evaluated for the
antidiabetic activity using following experimental model.
Animals were divided into 7 groups each containing 6
animals. Grouping was done as:

Group I- Control group: 2ml Saline p.o.

Group I1- Diabetic Control: 2ml Saline p.o.

Group 1- Petroleum Ether Extract: 220 mg/kg p.o.
Group V- Chloroform Extract: 240 mg/kg p.o.
Group V- Ethanol Extract: 200 mg/kg p.o.

Group VI- Agueous Extract: 180 mg/kg p.o.

Group VII- Glibenclamide 10 mg/kg p.o.

All the animals were fasted for 24 hrs and then blood
glucose level was determined immediately before treatment
and then 7 hrs after treatment.

Oral glucose tolerance test (OGTT)

Animals were fasted for 16 h before the OGTT. Glucose
(1g/kg) was administered by gavage 30min after oral
administration of 250mg/kg of Urtica parviflora extracts.
Glibenclamide at dose of 10mg/kg was used as a standard
drug. Blood glucose level was measured each hour after
glucose loading in rats under light ether anesthesia. Blood was
obtained from tail vein using heparin zed capillary tubes and
immediately centrifuged for 5min. Plasma was analyzed for
glucose content using a glucose oxygenase method (Sigma
diagnostics).

Blood sampling

Approximately, 1 ml blood sample obtained from each
animal was placed into an Eppendorf tube, centrifuged at 3000
rom. The sera were collected and the blood glucose was
estimated by glucose oxidase method.!*")

Phytochemical screening

Preliminary Phytochemical screening of extracts of Urtica
parviflora leaves was done for their chemical constituents.™™®
The presence of different chemical constituents was confirmed
by treatment of the extract with different chemical reagents.
For instances, Alkaloids with Dragendroff’s reagent,
flavonoids with metallic magnesium plus HCI, saponins with
the ability to produce foam, reducing sugars with Fehling’s
reagent, glycosides with Lieberman’s test, tannins with ferric
chloride and polysaccharides with iodine solution.

Statistical Analysis

Results of Anti-diabetic activity were reported as Mean +
SEM. Significant intergroup difference of each parameter was
analyzed separately and one-way analysis of variance
(ANOVA) was carried out. The calculated mean tabulated
along with the SEM, Dunnet’s‘t’ test was used for individual
comparison (Pulsatum Health Care Pvt. Ltd., Bangalore).
Results and Discussion

Macroscopically, the leaf is simple in composition, most
of the leaves and stalks are arranged across opposite sides of
the stem. The leaf blades are elliptic, lanceolate, ovate or
circular. The leaf blades usually have three to five, rarely up to
seven veins. The leaf margin is usually serrate to more or less
coarsely tooth. The often-lasting bracts are free or fused to
each other. Fresh leaves are green in colour, odourless with a
slightly acrid taste.
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Microscopic and morphological features revealed that leaf
constants are fixed for all plant species, but they may vary
from species to species. Determination of leaf constants is also
one of the methods of standardization. It is helpful in
identification of correct plant variety and also useful in
predicting adulteration. The results of leaf constants &
numerical data are provided in Table-1 and Table-2
respectively.

In the present study, the leaves of Urtica parviflora
(Urticaceae) were subjected to Pharmacognostic investigations
to identify the leaf constants. The Phytochemical investigation
of various extracts is as follows; petroleum ether extract
showed the presence of steroids, fats and oil, chloroform
extract showed the presence of carbohydrates, steroids,
triterpenoids, ethanolic extract showed the presence of
steroids, triterpenoids, carbohydrates, tannin and phenolic
substances and aqueous extract showed the presence of
glycosides, steroids, triterpenoids and tannins and phenolic
compounds

Table 1. Morphological screening of leave of Urtica

parviflora
S. No. Parameter Constants Mean
1 Stomatal number 4-6 04.8 +0.312
1.2+0.142/2.7+0.089/
2 Stomatal Index 1.3-2.7-6.3 6.240.125
3 Vein-Islet 21-28 2271 +0.624
number
Vein-
4 Termination No. 09-17 09.91+0414
5 Pa";a:tfoce”s 1-3 01.21+0.718
Table 2. Phytochemical screening of leave extract of Urtica
parviflora
S. No. Parameter Mean ( % wiw)

1 Moisture Content 13.65 + 0.152

2 Total Ash 14.50 + 0.225

3 Acid Insoluble Ash 05.36 +0.175

4 Water Soluble Ash 04.10 + 0.005

5 Alcohol Soluble Extractive 08.88 + 0.015

6 Water Soluble Extractive 33.44 + 0.009

7 Loss on Drying 02.00 + 0.075

Acute toxicity study was carried out according to OECD
guidelines. The LDsg values were obtained for various extracts
(Table-3) and 1/10™ (200 mg/kg b.w.) of this lethal dose was
taken as effective dose (therapeutic dose) for subsequent anti-
diabetic activity.

Table 3. Oral acute toxicity study of leave extract of Urtica
parviflora

Sr. No. Extracts LDsy Cut-off mg/kg b.w.
1 Petroleum Ether 2200 mg/kg b.w.
2 Chloroform 2400 mg/kg b.w.
3 Ethanol 2000 mg/kg b.w.
4 Aqueous 1800 mg/kg b.w.

The petroleum ether (40°-60°C), chloroform, ethanol and
aqueous extracts were given orally at a dose of 200mg/kg b.w.
with the help of gastric tube to alloxan induced diabetic rats.
Further the blood glucose levels were analyzed initially (0 hr),
1% hr, 3" hr, 5™ hr and 7™ hr. after single dose and 7" day after
prolonged treatment of extracts.

Normal control and diabetic control animals received
equal volume of normal saline and Glibenclamide tablet (10
mg/kg b.w.) served as standard. Blood glucose level was
measured in all groups by using glucometer, (Pulsatum,
Pulsatum Health Care Pvt. Ltd., Bangalore).
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Results obtained from alloxan induced diabetes indicated
that ethanol, chloroform, and water showed more significant
(p<0.01) anti-diabetic activity (200.3+3.84, 202.0+4.239,
203.5+3.201 respectively) in acute as well as prolonged
treatment  (178.3+2.916, 192.7+4.009, 195.0+2.897
respectively) compared to diabetic control (222.10+4.058).
The results were comparable with standard Glibenclamide
(186.18+3.906, 192.18+4.35). Petroleum ether extract did not
show significant anti-diabetic activity on prolonged treatment
but showed significant (p<0.05) activity at 7" hour in acute
study (207.71+4.427) compared to diabetic control.

Blood glucose level after single dose administration (Mean+SEM)
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Fig 1. Blood glucose level of Alloxan induced diabetic rats
after single dose administration

The single dose of alcoholic extract has more significantly
reduced the blood glucose level at 3" hr (202.0 + 3.796) and at
0 hr (192.5+4.311). Glibenclamide (10 mg/kg b.w.) has also
significantly reduced blood glucose level at 3™ hr
(196.13+3.924) and 170.18+2.583 at 0 hr and significant
hypoglycemia was maintained for another four hours (Figure-
1).

On prolonged treatment, the effect of Ethanolic extracts
were (178.3+7.916) nearly equal to that of the standard drug
Glibenclamide (170.18+6.583). These findings clearly
established that alcoholic extract exhibited better anti-diabetic
activity than other extracts (Figure-2).

Blood glucose level after prolong treatment (Mean+SEM)

2501 L.
E3 Initial

200 B3 End of study

1501

mg/100ml

Fig 2. Blood glucose level of Alloxan induced diabetic rats
after prolonged treatment
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Conclusion

The overall results of the antidiabetic activity have led to
the conclusion that ethanolic extract has exhibited more
significant antidiabetic activity which compared with other
extracts as it contains major chemical constituents viz. steroids
and tannins. Aqueous and chloroform extracts also showed
significant activity as compared to diabetic control which may
be due to the combination of various active constituents.
However, this claim demands for further study to pinpoint the
mechanism of the extracts and formulation of Urtica
parviflora leaves in combination or single for the development
of herbal formulation.
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INTRODUCTION

This paper attempts to study the influence of coalition
Politics on modern welfare democracies. Government
?nstability’ which can be a cause of economic distortions
is al.s(.} of particular relevance in India today. Unstabl;
coalitions or governments that are not likely to remain in
Eﬁ:lcf:;;l ez.tendejd period of time are liabl(? to
ik gwemmy 1stort101-1s for at least two reasons. F'II‘SI,
horizons, T hem§ ObVlous.]y hflve. very short time
Policy ip genz ?S Important lmpllca.tlon.s for economic
Politica) e ] and budget.ary policy in particular. If
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1n(!1scriminately in order to satisfy the short-term needs
of its support groups. This will result in a legacy of high
debt to its successor(Mala, 2005).Although this may
constrain the actions of the next government, the current
government does not care about the priorities of the next
government.

The rapid turnover of governmentsmay induce that policy
distortions is relevant in the case of coalitiongovernments.
The shorter the expected duration of such governments,
themore difficult it will be for the members of the ruling

coalition to agree onpolicies. Of course, %h'e more
us the parties in the rulingcoalition, the

heterogen€o . lion,
reater will be the lack of co-operation. Each party 10
" then try to promote populist
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LICY FORMULATION, ELECTORAL POLITICS AND THE POLITICAL
ECONOMY OF NEO-LIBERAL REFORMS IN INDIA.
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There is a need to study the political economy of reforms in India and the complex inter-linkages therein,
especially in the context of the political dynamics of coalition governments and the compulsions of
electoral politics. Policy formulation and implementation in India which has been aimed at inclusive
growth in the post-liberalization period (after 1990), and especially since 2000, appears to have failed
to produce the desired results due to the adverse effect of politics. This paper attempts to analyze
the strong linkage between politics and economics in the context of Indian political economy. In the
history of independent democratic India policy formulation has been motivated and shaped by political
Jactors, especially by compulsions of electoral and coalition politics. The linkage between politics and
economics leads to policy distortions, and economic policies have their intended results diluted. Past
researches reveal that politics has a strong negative impact on economics (especially on the aspect
of policy formulation and implementation) in India. It is imperative to Jfocus on the analysis and
understanding of these distortions and their adverse impact on policy process with specific reference
to the goal of inclusive growth,and to analyze and understand the link between policy formulations
and politics in the wider perspective on the political economy of reforms, especially in the context of
electoral politics in India. Keywords: Policy Formulation, Electoral Politics, Political Economy of
Liberal Reforms, India.

Introduction economic policies have their intended results diluted

Public policies in the developing countries — because of the interference of political factors such

sess certain peculiarities of their own by virtue of
being influenced by an unstable socio-political envi-
ronment, and face various problems and challenges.
Poverty, malnutrition, ill-health, illiteracy, low stan-
dards of living, unemployment and other common
phenomena of these countries have also been creating
a growing pessimism about the effectiveness of public
attention. In the past of the rich countries of today,
we can see quite a remarkable history of public ac-
tion, dealing respectively with edu.cation, health care,
and land reforms and so on.’The wide sharing of these
social opportuﬂiﬁes made it posf::ble for the bulk of
the people 10 participate directly in the process of eco-
; ansion.(Sen 2000)Therefore, in the context
nomic €xp . countries,especially India, the need for
of develop! gi nitiatives in creating social opportuni-
public pohicy ™. nt.(Sinha 2004))
ties is crucially imP°

_ literature reveals a strong linkage
Ovewlc?htc(;fm d economics in all democratic
betwoen polits history of independent India policy
systems. e — motivated il'nd shaped by political
formulatioP " "y compulsions of electoral ang
rni especi gcholars posit that the linkage

itag poss: B
coalition p(l)_ltlitg “nd economics is distortionary, ang
pa

as clash between opposing ruling parties or coalitions
in the Centre and the States in this federal system. It
is evident politics has a strong distortionary impact
on economics (aspect of policy formulation and
implementation) in India.There is a need to study the

political economy of reforms in Indiaand the complex
inter-linkage therein.

The links between economic policy making
and elections have been the focus of analysis since
the publication of Nordhaus (1975) more than two
decades ago. A substantial amount of literature has
Sprung up in the area dealing with politico-economic
(PE) relationships in the context of developed,
democratic economies (Kamik (1990). However,
therg have been very few studies examining the
relat!onship for democratic, developing countries. A
possible reason for this could be that the intersection
of the sets of democratic and developing countries
I8 very sparse. Further, many studies dealing with
PE relationships employed a government popularity
function to track the path of economic policy making
over the electoral cycle. Such popularity indices were

ot available even for those developing countries
Which held regular elections.
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Abstract: Species richness, abundance and biomass, species diversity, secondary production and herbivory
of insect community in a pine forest of Kumaun Himalaya were studied during August 2013 to July 2015. A total
of 81 species belonging to 31 families of 8 insects order were collected.Herbivores were dominant in terms of
number of species (65.8%) and number of individuals (73.6%). The maximum abundance and biomass were
67 ind. ha™' and 6385 mg ha™', respectively. Shannon-Wiener diversity index H* varied from 0 to 0.31 and
Evenness varied from 0 to 0.0325. Mean secondary net production of herbivores was 0.428 KJ m*yr™'. As a
proportion was net primary production, secondary production was only 0.02% suggesting that herbivores were
not food limited. Of the 81 species of insects collected, 61 pollinator species were recorded to have visited

different plants and trees regularly.

Key words: Insects - Species richness + Abundance

- Secondary net production + Diversity

INTRODUCTION

Species diversity is used to explain the variety of
different species and their abundance within a given area
are fundamental to ecological studies of diversity and its
application to environmental management, monitoring and
conservation [1].

Although higher biodiversity is reported in the
trophic, terrestrial tropical environment and forest
especially in the Himalayan region are being destroyed at
rapid pace due to the expansion in population growth
mediated changes in land use and resource exploitation
patterns [2,3,4]. Therefore, studies of diversity patterns of
insects are urgently required.

More than half of word’s identified animals species
are insects [5] which not only play a major role in many
terrestrial ecosystem processes, including pollination,
herbivory, decomposition and nutrient cycling,
predator/parasitism of other species [6,7], are greatly
affected by the relentless habitat destruction [8].

The Himalaya represents one of the youngest but
complex mountain systems of the world. The forests are
universally known to be critically important habitats in
terms of biological diversity. Species richness, abundance
and species diversity have been intensively studied in
different forest habitats [9-13].

In the present study, a survey was conducted to
evaluate certain structural and functional aspects of a
pine forest community in Kumaun Himalaya. The main
objectives were to study species richness, abundance and
biomass, species and trophic level diversity, secondary
net production and role of insects as pollinators in a pine
forest from August 2013 to July, 2015.

MATERIALS AND METHODS

The study site is a 2 ha area of pine forest at
Khurpatal (29°25” N latitude and 78° 44” E longitude,
altitude 1635m) about 12 km from Nainital. The vegetation
is composed of grasses, herbs and trees. Dominant tree
species are Pinus roxburghii, Quercus glauca and
Rhododendron arboretum. The maximum temperature
ranged from 12.3°C (January) to 25.7°C (May) and the
maximum temperature ranged from 4.6°C (January) to
17.2°C (June). The maximum rainfall (69.2%) was occurred
in the rainy period during the months of July to
September. On this basis, the year can be divided into
three seasons namely, rainy (July to October), winter
(November to February) and summer (March to June).

Sampling of insects was done at an interval of
30 days. The insects were collected by “Sweep sampling
method” [14]and hand-picking [15]. The collected insects

Corresponding Author: B.R Kaushal, Department of Zoology, Kumaun University, Nainital-263002, India.
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were killed in jars containing ethyl acetate and
were oven-dried to constant weight (60 °C for 24 h).
Each specimen was weighed in a single pan electric
balance (0.01 mg accuracy) for biomass estimation.
Insects were identified at forest Research Institute,
Dehradun.

Species diversity H’ (P) was calculated using

Shannon-Wiener expression [16]:

H’ (P) = Type equation here. S

H’(P)=-} pilog pi
i=1

Where P;_n/N ; n;is the number of species present in the
season ; and N is the number of individuals, S denotes the
number of seasons.

Buzas and Gibson’s Evenness (E,) was calculated
using:

E2=¢"'s

Where, S is the number of taxa and H’ is the Shannon
Index.

Secondary production comprises that portion of
energy which is assimilated by the consumer and is
transferred into organic matter, useful as source of energy
for other organisms in ecosystem. Time series biomass
data was analyzed using Wiegert’s [17]) equation for the
estimation of secondary production:

n . o
P=s+2(N‘+—;‘D(Wi—Wi—1)
i=2

Where,

Ni = Number of insect present at time 1,
Wi = Mean weight per insect at time 1,

i = Sampling time (Date)

S = Standing crop at time wheni =1

It was assumed that Ni = Ni-1 and Wi = Wi-1.
However, when Wi was less than Wi-1, the production
was considered to be zero.

RESULTS AND DISCUSSIONS

Vegetation: A total of 55 species of plants were recorded,
of which 16 were tree species and 39 species were shrubs
and herbs. Dominant tree species were Pinus roxburghi
and Rhododendron arboretum.
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Species Richness and Trophic Components: A total of 81
species were collected of which 67 species were recorded
in both years. Total number of species and individuals of
different taxa are listed in Table 1. Species richness was
highest during simmer and rainy seasons (Table 2).
Species richness was positively correlated with maximum
temperature (1= 0.909; p=0.01, df=12) (Fig. 1a), minimum
temperature (r= 0.893; p= 0.01, df=12) (Fig.1b), rainfall
(r=0.44; p=0.05, df=12) (Fig. 1c). On the basis of number
of species collected, 65.8% were herbivores, 21.2%
predator, 5.2% each parasites and omnivores, 2.6%
saprophages and on the basis of number of individuals,
73.6% were herbivores, 17.6% predators, 3.3%
omnivores, 2.3% parasites and 3.2% saprophages
(Fig.2a,b). Herbivores have also been reported to be
dominant insect group in comparison to other trophic
levels in different forest ecosystems [11,14,18,19].
Herbivores in all reported habitats and in the present
study are not limited by availability of food and can thus
maintain  relatively  higher abundances,
predatory, parasitic and other trophic components of
insects communities depends considerably on the
existence of refuge habitats. Thus, population or species
in all trophic levels are not limited by the abundances of
food and by the competition for food resources [20,21].

whereas

Abundance and Biomass: Abundance of insects ranged
from 0 (December) to 67 ind. ha™" (May). Abundance of
insects was positively correlated with maximum
temperature (r= 0.906; p= 0.01, df=12) (Fig. 3a), minimum
temperature (r= 0.879; p=0.01, df=12) (Fig.3b) and rainfall
(r= 0.405; p<< 0.05, df=12) (Fig. 3c). Low and high
temperature and rainfall influenced the abundance of
insects in the present study. Extremely low and high
temperature, rainfall and vegetation cover have been
reported to influence the population density of insects
[22-25]. Biomass of insects ranged from 0 (December) to
6385 mg ha™' (May). Biomass of insects was positively
correlated with maximum temperature (r=0.904; p=0.01,
df=12) (Fig.4a), minimum temperature (r= 0.862; p=0.01,
df=12) (Fig.4b), rainfall (r= 0.99 ; p=0.01, df=12).

Species Diversity and Evenness: The Shannon-Wiener
diversity index H’ varied 0 to 0.31 (Table 3). Herbivores
had almost similar species diversity (0 to 0.3) because of
their higher percent contribution total abundance
(Table 4). Buzas Evenness (E) which takes into account
the distribution of species and their numbers across
gradients have returned low values between 0 to 0.05
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Table 1: Species richness, trophic components, number of individuals and their percent contribution in the pine forest during August, 2013 to July, 2015

2013 -2014 2014-2015
S.N. Taxonomic composition Trophic level No. of individuals % No. ofIndividuals %
ORDER- LEPIDOPTERA
Family-Danaidae
1. Parantica aglea Stoll Herbivore 9 4.1 14 3.7
2. Euploea core core Cramer \ 2 0.9 3 0.8
3. Danaus chrysippus Linnaeus . 1 0.5 2 0.5
Family-Nymphalidae
4 Lasimmata schakra Kollar Herbivore 5 23 13 3.4
5. Vanessa cashmirensis Kollar . 5 2.3 21 5.6
6. Vanessa indica Herbrt . 1 0.5 3 0.8
7 Junonia lemonias Linneaus " - - 4 1.1
8 Neptis m. mahendra Moore " - - 2 0.5
9 Callerebia nirmala Moore . 11 5.1 16 42
10. Vanessa cardui Linnaeus , 1 0.5 3 0.8
11. Ariadne m.cramer Cramer . - - 4 1.1
12. Lethe verma sintica Kollar " 1 0.5 2 0.5
13. Lethe rohria Fabricius " - - 2 0.5
14. Junonia orithya Linnaeus \ 1 0.5 3 0.8
15. Junonia hierta Hubner ’ - - 2 0.5
16. Cyrestis thyodamas Boisduval " 1 0.5 1 0.3
17. Phalanta phalantha Drury s 1 0.5 1 0.3
Family-Papilionidae
18. Papilio protenor romulus Cramer Herbivore 1 0.5 2 0.5
19. Atrophaneura polyeuctes Doubleday ., 1 0.4 3 0.8
Family-Pieridae
20. Pieris canidia Evans Herbivore 43 19.8 59 15.6
21. Catopsilia pyranthe Linnaeus " 1 0.5 3 0.8
22. Colias electo fieldi Menestries N 2 0.9 3 0.8
23. Pareronia valeria Cramer ’ 1 0.5 2 0.5
24. Pontia daplidice Linnaeus Herbivore 1 0.5 4 1.1
25. Eurema herla laeta Boisduval " 1 0.5 2 0.5
26. Cepora nerissa Fabricius s 2 0.9 3 0.8
Family-Lycanidae
27. Heliophorous sena Kollar Herbivore 9 4.1 18 4.7
28. Heliophorous oda Hewitson " 1 0.5 4 1.0
29. Lycaena phlaeas Linnaeus " 1 0.5 2 0.5
30. Zizeeria sp. ’ 1 0.5 2 0.5
Family-Noctuidae
31. Episteme adulatrix Kollar Herbivore 2 0.9 - -
Family-Erebidae
32. Amata cyssea Stoll Herbivore 2 0.9 3 0.8
Family-Riodinidae
33, Dodona durga Kollar Herbivore 1 0.5 1 0.3
Family-Acraeidae
34. Acraea vesta Fabricius Herbivore 1 0.5 2 0.5
ORDER-COLEOPTERAFamily-Coccinellidae
35. Coccinella septumpunctata Linn. Predator 9 4.1 13 34
36. E.viginitioctopunctata Fabricus " 2 0.9 2 0.5
37. Micraspis univittata Hope " 1 0.5 1 0.3
38. Psyllobora bisoctonotata Muls " 1 0.5 2 0.5
39. Menochilus sexmaculatus Fabricus " 1 0.5 1 0.3
Family-Chrysomelidae
40. Aulacophora foveicollis Lucas Herbivore 1 0.5 2 0.5
41. Haltica cyanea Weber \ 1 0.5 2 0.5
42. Zygogramma bicolorata Pallister ’ 1 0.5 1 0.3
43. Merista quadrifasciata Hope ’ 3 1.4 4 1.1
44. Altica sp. s 15 6.9 24 6.3
Family-Carabidae
45. Chlaenius sp. Predator 2 0.9 2 0.5
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Table 1: Continued
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2013 -2014 2014-2015
SN. Taxonomic composition Trophic level No. of individuals % No. ofIndividuals %
Family-Scarabacidae
46. Onitis philemon Fabricius Saprophagous 1 0.5 4 1.1
47. Oxycentonia versicolor Fabricius Herbivore 1 0.5 1 0.3
48. Anomala varicornis " 1 0.5 3 0.8
Family-Tenebrionidae
49. Lagria sp. Omnivore 2 0.9 4 1.0
Family-Meloidae
50. Mpylabris cichorri Linn. Predator 2 0.9 4 1.0
ORDER-HYMENOPTERAFamily-Apidae
S1. Apis dorsata Fabricius Herbivore 6 2.8 9 2.4
52. Bombus sp. Latreille " 2 0.9 2 0.5
53. Apis sp. N 1 0.5 2 0.5
54. Xylocopa sp. s 1 0.5 3 0.8
Family-Vespidae
55. Vespa cincta De Geer Predator 2 0.9 2 0.5
56. Vespa ducalis Smith Omnivorous 4 1.8 5 1.3
57. Polistes sp. Predator 2 0.9 4 1.1
Family-Formicidae
58. Camponotus compressus Fabricius Predator 2 0.9 3 0.8
Family-Ichneumonidae
59. Ichenumon xanthorious Forster Predator 2 0.9 2 0.5
60. Microthalma bucephala " 1 0.5 2 0.5
61. Xanthopimpla stemmator Thunberg , 2 0.9 2 0.5
Family-Sphecidae
62. Trypoxylon sp. Predator 2 0.9 2 0.5
ORDER-ORTHOPTERAFamily-Acrididae
63. P. scabra Klug Herbivore 3 1.4 5 1.3
64. Phlaeoba sp. " 2 0.9 5 1.3
Family- Tettigonidae
65. Elimaea sp. Herbivore 2 0.9 4 1.1
66. Neoconocephalus sp. " 1 0.5 2 0.5
Family-Gryllidae
67. Gryllus sp. Omnivorous 1 0.5 1 0.3
68. Brachytrupes orientalis Burmeister s 1 0.5 1 0.3
ORDER-DIPTERAFamily-Asilidae
69. Neoitamus grandis Ricardo Predator 3 1.4 3 0.8
70. Philodicus femoralis Ricardo \ 0.5 2 0.5
Family-Tipulidae
71. Tipula sp. Herbivore 2 0.9 3 0.8
Family-Tabanidae
72. Tabanus sp. Parasite 1 0.5 1 0.3
Family-Muscidae
73. Musca sp. Saprophagous 6 2.7 8 2.1
ORDER-HEMIPTERAFamily-Pyrrhocoridae
74. Physoptata gutta Brum Herbivore 4 1.8 5 1.3
Family-Pentatomidae
75. Dolycoris indicus Stal Herbivore 1 0.5 2 0.5
76. Palomena spinosa Distant " 1 0.5 1 0.3
77. Murgantia histrionic Hahn " 3 1.4 4 1.1
ORDER-ODONATAFamily- Libelluidae
78. Pantala flavescence Fabricius Predator 2 0.9 6 1.5
79. P. s. sexmaculatata Fabricius N - - 1.1
80. Neurothemis tullia Drury " 1 0.5 3 0.7
ORDER-MANTODEAFamily-Mantidae
81. Mantis sp. Predator 1 0.5 1 0.2
Total 217 100 378 100
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Table 2: Monthly variation in the species content of different taxa, total species and their percent in the pine forest during August, 2013 to July, 2015

Acad. J. Entomol., 9 (2): 26-35, 2016

Taxon August  September October November December January  February March  April May June  July
Lepidoptera 10 8 7 3 - - - 6 9 13 11 9
% 37.0 349 41.2 50.0 - - - 54.5 429 56.7 55.0 50.0
Orthoptera 5 4 3 - - - - - 2 1 2 2
% 18.5 17.4 17.6 - - - - 9.5 43 10.0 11.1
Coleoptera 7 4 3 2 - - - 2 4 6 7 6
% 26.0 17.4 17.6 333 - - - 18.2 19.1 26.1 35.0 333
Hymenoptera 1 2 1 1 - - - 1 2 1 - -
% 3.7 8.7 5.9 16.7 - - - 9.1 9.5 43 - -
Odonata 1 1 - - - - - - - - - 1
% 3.7 4.3 - - - - - - - - - 5.6
Hemiptera 2 1 2 - - - - 2 2 1 - -
% 7.4 4.3 11.8 - - - 18.2 9.5 43
Diptera 1 2 1 - - - - - 2 1 - -
% 3.7 8.7 5.9 - - - - - 9.5 43 - -
Mantodea - 1 - - - - - - - - - -
% - 4.3 - - - - - - - - - -
Total 27 23 17 6 - - - 11 21 23 20 18
% 100 100 100 100 - - - 100 100 100 100 100
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Fig. la,b,c:  Correlation between species richness with maximum temperature (1a), minimum temperature (1b) and rainfall

(1c) collected in the pine forest during August 2013 to July 2014
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Table 3: Shannon-Wiener diversity index (H') and Evenness (E) of insect fauna in the oak forest during August, 2013 - July, 2015

August, 2013- July, 2014 August, 2014- July, 2015

Months S (Richness) N (Abundance) H'(Shannonindex) E (Evenness) S (Richness) N (Abundance) H'(Shannonindex) E (Evenness)
August 24 38 0.24 0.01 27 76 0.30 0.01
September 22 36 0.23 0.01 23 67 0.24 0.01
October 17 32 0.22 0.01 17 44 0.23 0.01
November 6 12 0.11 0.02 6 19 0.15 0.03
December 0 0 0 0 2 8 0.08 0.04
January 0 0 0 0 0 0 0 0
February 0 0 0 0 0 0 0 0
March 8 29 0.20 0.03 11 42 0.20 0.02
April 28 58 0.30 0.01 21 89 0.27 0.01
May 23 52 0.28 0.01 23 82 0.25 0.01
June 21 44 0.26 0.01 20 77 0.24 0.01
July 21 39 0.24 0.01 18 49 0.21 0.01
Total 170 340 2.08 0.12 168 553 2.17 0.16

(Tables 3 and 4). Monthly fluctuation recorded could be Low species diversity index H’(0.3) recorded in the
due to changes in the numerical importance of some of the present study in comparison to reported values of 1.38 to
species. Diversity index (H’) and Evenness (E) were 0 3.57 in different forest ecosystems [11,12,13,26] could be
during the months of December to February when insects due to lower number of species and number of insects
were not recorded due to extreme cold climatic conditions. collected.
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Table 4: Shannon-Wiener diversity index (H') and Evenness (E) of herbivores in the oak forest during August, 2013 to July 2015

August, 2013- July, 2014

August, 2014- July, 2015

Months S (Richness) N (Abundance) H'(Shannon index) E (Evenness) S (Richness) N (Abundance) H'(Shannonindex) E (Evenness)
August 9 28 0.28 0.03 10 47 0.25 0.03
September 8 17 0.21 0.03 8 36 0.22 0.03
October 9 25 0.26 0.03 7 21 0.17 0.02
November 3 9 0.14 0.05 3 9 0.11 0.04
December 0 0 0 0 2 8 0.10 0.05
January 0 0 0 0 0 0 0 0
February 0 0 0 0 0 0 0
March 4 16 0.21 0.05 6 19 0.23 0.04
April 13 37 0.32 0.02 9 44 0.25 0.03
May 8 20 0.23 0.03 13 37 0.29 0.02
June 6 18 0.22 0.04 11 36 0.27 0.02
July 6 17 0.21 0.04 9 23 0.26 0.03
Total 66 187 2.08 0.32 78 280 2.15 0.31
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Fig. 5: Cumulative net secondary production of herbivores in pine forest during 2013-2015

Human disturbances such as grazing [27], predatory
insects [28] and cutting of vegetation [29] results in
serious degradation of the environment and reduction in
the species diversity in different ecosystems.

Secondary Net Production: The tissue production
estimates of herbivore in the present study are based on
the calculation of the mean biomass of herbivores on each
sampling date during 2013-2015. Cumulative net
secondary production was 194.5589 g ha™' yr~' (4281.2KJ
ha™" yr~" or 0.428 KJ m” yr") when converted to Joules
by multiplying with 22 J mg ' [30] (Fig. 5). As a proportion
of net primary productivity (97.8 gm?) [31], secondary
production of 0.02% recorded in the present study falls in
the range of reported values of 0.006 to 5.8 % [24, 32].
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Insects as Pollinators: Of the 81 species recorded, 61
pollinators’ species were observed to have visited flowers
of different plants and trees regularly. Pollinator species
belong to Lepidoptera (40 species), Hymenoptera (9
species) and Coleoptera (12 species). Pollinators recorded
in the present study could thus fulfill some ecological
functions such as pollination, herbivory and plant insect
interactions in the pine forest.

CONCLUSIONS

It can be concluded from the present study that
species richness and abundance of insects are affected by
environmental factors. Herbivores were the dominant
group because they were not limited by the availability of
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food. Low Species Diversity index (H”) and Evenness (E)
could be attributed to low species richness and
abundance of insects. Natural habitat conservation is
thus very important for the existence of insect species
diversity.
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