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Survey of Birds Fauna in Ghingran, Garhwal Himalaya, India

Manish Kukreti
Department of Zoology, Govt. P.G. College Gopeshwar, Chamoli

ABSTRACT

Frequent surveys from July 2017 to June 2018 in a temperate
deciduous forest of Ghingran valley resulted in identification
41birds species, 15 families and 4orders. Family Accipitdae with
7 species dominants in all birds. The fauna includes 3 threatened,
viz. Gyps indicus, Gyps himalayensis and lophura lecomelanus ,
9 endemic species, 27 species were found to have widespread
distribution and very common in Ghingran valley.

Keywards: Temperate forest, Community, Relative
abundance, Avian fauna, Garhwal Himalaya.

INTRODUCTION

The community structure and distribution patterns of the bird
fauna of temperate deciduous forest depends on its physical
structure and function. Much information concerning the
communities structure of birds of the temperate forest were
derives form studies conducted at high latitude (Mac Arthur,
1959; Hilden, 1965, James, 1971, Bisht et.al., 2004) and
almost nothing is known about the temperate forest birds of
subtropics. The mountain of Uttarakhand harbours a variety
of forest, and some 500 species of birds (Ali and Repley,
1983, Grimmett et.al., 1999).In present paper seasonal bird
species occurrence, relative abundance, community of birds
of temperate forest in Ghingran valley, Garhwal Himalaya
have been discussed.

MATERILAS AND METHODS

Survey was carried out from July 2017 to June2018 at the
morning hours from 6:00 to 9:00 am. The transect walks,
point count, calls count methods was followed to record
the birds species status and relative abundance. With the
aid of field binocular (10x50) and pictorial field guides
(Grimmett et. al., 1999, and Kazmeirzak, 2000) each birds
was identified. Mostly, transect of 0.5 to 1.0 km. length
was silently walked and all birds were counted. The birds
flying about 30-50 meter above from ground level were also
recorded.

The data collected was analyzed by using the following
formulae:

Relative abundance = No. of individuals of a species / total
no of individuals of the all species.

RESULTS

The monthly occurrence of bird species was also recorded,
which showed fluctuation. Some birds seemed few months
and other remained present throughout study period, mostly
this due to the altitudinal and monthly migration (Table 1).
Some birds like Blue rock pigeon, Spotted dove, streaked

laughningthrough, common myna, Himalayan bulbul, Red
vented bulbul, Blue wistiling thrush and House sparrow were
recorded all the months but other like birds, Black francolin,
Rose ringed parakeet and common hoopoe were observed
only two months during study period.

The average relative abundance showed great variations
(Table 1). The maximum relative abundance was recorded of
House sparrow (0.1007) followed by common myna (0.0474),
Grey hooded warbler (0.0427), Black headed Jay (0.0349),
Himalayan Griffon 0.0114), Kaleej pheasant (0.0226) and
yellow wagtail with minimum relative abundance (0.0071)
was recorded.

The sub continental status was assessed after Kazimerirzac
(2000), Grimmett et.al., (1999) and Bird life international
(2001). White rumped vulture was found as resident
and threatened, Jungle myna as endemic, and Black
lowred tits as endemic and altitudinal migrant and yellow
crowned woodpecker as near endemic. Other birds were
recorded as breeder, winter visitor, passage migrant etc.
(Table 1)

The nomenclature adopted here is after Grimmett ez al .
2000 and sub-continental status after Kazmierczak (2000)
and Bird life international (2001). E- endemic to the Indian
sub-continent, N-near endemic, R-resident, B- breeder,
A- altitudinal migrant, M- migrates within sub-continent
(breeds in the Himalaya and winters in southern India and/Sri
Lanka), P-passage migrant, W-winter visitor, Th- threatened
with extinction.

DISCUSSION

Findings of present study suggest that the bird community
structure of the temperate forest of Garhwal Himalya also
exhibit variation in time and is a function of the food as
reported by Sabo and Holmes, 1983, Mac Arthur, 1958,
Holmes et.al. 1986. During winter months (December-
January) low occurrence appears due to shift of birds to
low altitude. With the onset of spring — summer, growth of
vegetation and insects population. Birds populations and
patterns of relative abundance have been linked with habitat
structure (Javed and Kaul 2002). Mostly birds depend for
their food in the habitat. The rich floral diversity emphasis
on the richest bird diversity but it is always not true. The
strength depends upon the food availability and better
protected habitat and some other factors effects the density
of bird’s species. Also the data of morning hours collected
at site the highest bird species are found in morning time
in Ghingran valley. This mean that more than 50 types
of forest have been described in Garhwal Himalaya by
Champion and Seth (1968), must have been good number
of species of bird fauna.



Table-1:

Systematic list Sub Av.
Continental relative
Status abundance
FALCONIFORMES Accipitridaec Himalayan Griffon | Gyps himalayensis A 0.0114
Long billed vulture G. indicus R(A), Th 0.0054
Red headed vulture Sarcogyps calvus R 0.0082
Egyptian vulture Neophron percnopterus R(A) 0.0279
Black kite Milvus migrans RM 0.0077
Shikra A. badius RM 0.0071
Steppe eagle A. nipalensis \W% 0.0039
GALLIFORMES Phasianidae Kalij pheasant Lophura leucomelanos hamiltoni A 0.0226
Black francolin Francolinus francolinus R 0.0024
Chukar Alectoris chukar R 0.0109
COLUMBIFORMES Columbidae Rock pigeon Columba livia RA 0.0302
Oriental turtle dove S. orientalis RMW 0.0199
Spotted dove S. chinensis R®A 0.0295
Rose-ringed parakeet P. krameri R 0.0272
Slaty headed parakeet P. himalayana ReA 0.0248
Upupidae Common hoopoe Upupa epops RBW 0.0049
PICIFORMES Capitonidae
Grey headed woodpecker P. canus R 0.0255
Scaly bellied woodpecker P. squamatus R 0.0180
Yellow crowned woodpecker D. mahrattensis N 0.0115
Red-rumped swallow H. daurica RAMW 0.0118
Dicruridae
Black drongo D. macrocercus ReA 0.0113
Common myna A. tristis R 0.0474
Jungle myna A. fuscus R® 0.0285
Corvidae Black headed jay Garrulus lanceolatus RA 0.0349
Red billed blue magpie U. erythrorhyncha RA 0.0393
Grey treepie Dendrocitta formosae RA 0.0145
Large billed crow C. macrorhynchos RA 0.0385
Campephagidae
Scarlet minivet P. flammeus RA 0.0159
Pycnonotidae Himalayan bulbul Pycnonotus leucogenys R® 0.0612
Red vented bulbul P. cafer R 0.0368
Streaked laughing thrush G. lineatus A 0.0506
Certhidae
Eurasian treecreeper C. familiaris RA 0.0173
Great tit P. major RA 0.0337
Turdidae
Blue whistling thrush Myiophonus caeruleus AM 0.0372
Oriental magpie robin Copsychus saularis RM 0.0091
White capped redstart Chaimarrornis leucocephalus A 0.0093
Yellow wagtail M. flava BWP 0.0071
Yellow bellied fantail R. hypoxantha RA 0.0077
Sylviidae
Grey hooded warbler S. xanthoschistos A 0.0427
Zosteropidae Oriental white eye Zosterops palpebrosus R® 0.0157
Ploceidae
House sparrow P. domesticus M 0.1007
CONCLUSION helpful to make strategies for their protection and
conservation.

The study shows that temperate deciduous forests
have the greater number of bird species, this kind ACKNOWLEDGMENT
of studies produce some premonitory information

about birds of particular forest type which will Author is thankful to principal, Govt. P.G. College



Gopeshwar (Chamoli Garhwal) for lab facility; to forest
officer, Kedarnath sanctuary for permitting for collection of
data in study site.
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Low Cost Cultivation of Oyster Mushrooms (Pleurotus ostreatus)
on Agricultural Wastes

M. Belwal, P. Uniyal and B. Shah
Department of Botany, Govt. P. G. College Gopeshwar (Chamoli)

ABSTRACT

Present study deals with production of Pleurotus ostreatus (Oyster
mushroom) using agricultural waste products and with minimal lab
requirements which reflects that mushroom cultivation can be a
promising low cost enterprise.

INTRODUCTION

Mushrooms have been known for ages in respect to their
nutritional and culinary values as well as for their use as tonics
and medicines. Mushrooms have been featured in traditional
Chinese medicine for more than 3,000 years of use for the
prevention and treatment of diseases and dried extracts from
fruit bodies occupy a lucrative segment of the market for
herbal medicines in western countries (Bhatt et al. 2018). In
modern terms, they can be considered as functional foods that
can provide health benefits beyond the traditional nutrients
they contain. Moreover, there has been a recent upsurge of
interest in mushrooms not only as a health food but also as a
source of biologically active compounds of medicinal value,
which were termed “mushroom nutraceuticals”. They are
low in calorific value but rank very high for their vitamin,
mineral and protein content. Their protein content is of good
quality and characterized by high digestibility (Singh et al.
2017, Donnini et al. 2013).

Mushrooms have been collected and consumed by people
around the world for thousands of years. The archaeological
record reveals edible species associated with people living
13000 years ago in Chile. Mycophagy has also been a part
of ancient Chinese, Greek and Roman cultures (Rojas and
Mansur 1995, Boa 2004). Mushroom culture in artificial
conditions could be started in 17™ century in France.
Scientific cultivation, however, started only at the beginning
of the 20" century when pure cultures of mushroom were
prepared from spore and tissue (Sharma et al. 2017). Though
mushroom production in Asian countries started 1000 years
ago, cultivation of mushrooms is relatively new phenomenon
in India (Sharma et al. 2017).

Mushroom cultivation can be a big source of income through
rural development program for farmers if they are made
aware its cultivation process and its importance. By taking
into consideration of drought and food and nutrition security
problems in some countries, mushroom production could
be an alternative source to overcome these problems. In
addition, livelihood can be improved because the demand of
mushroom has been increasing due to increasing population,
market expansions and changing of consumer behaviour
(Celik & Peker 2009). Even as the mushroom production
and consumption are on the rise in rest of the world, India
witnesses a lukewarm response in its growth. Mushroom

industry in India is overwhelmingly focused on white button
mushroom which is a highly sophisticated and capital-
intensive activity. The recent production data (official data
of ICAR-DMR, Solan) showing that, the share of button
mushroom in India is maximum amounting to 73% followed
by oyster mushroom which contributes about 16% (Sharma et
al. 2017). The raw materials which can be applied for Oyster
mushroom cultivation are cheaply available in farmer’s
yards and easily cultivated in various climatic conditions as
a fast maturing crops. Cultivation of mushrooms is simple,
labor intensive and suitable for rural areas improving the
socio-economic condition of farmers, families by solving
the employment problems of both literate and illiterate,
especially women (Pokhrel 2016, Biswas 2014).
Uttarakhand is primarily a mountainous state with only
about ten percent of its total geographical area in the plains.
Of the thirteen districts, Haridwar, Udham Singh Nagar
and some parts of Dehradun and Nainital districts are in the
plains, while the remaining areas of the state are hilly. More
than three forth of state’s population depends on agriculture
and the economy is predominantly dependent on mountain
agriculture with small and fragmented land holdings and
limited irrigation facilities. There is critical geographical
inequality between hilly and plain areas which affects the
development and living standards of populations in these
areas. The inter-district inequality leads to increasing
disparity in terms of income and livelihood. As a result, the
majority of the rural population in the hills either survives
on subsistence agriculture or migrates to other parts of
the country for employment. The state faces the challenge
of promoting livelihoods to retain people through local
employment and income generation and to enhance their
quality of life. Development of industrial infrastructure
is problematic in hill areas of Uttarakhand due to its
peculiar geography. So, the sectors like horticulture (fruit
and vegetable cultivation), tourism and micro and small
enterprises like mushroom cultivation, bee keeping etc can
participate effectively in growth of income generation and
employment in these areas (Sawan et al. 2015, Kar 2007).
An attempt have been made in present study to show the
cost effective cultivation of Pleurotus ostreatus (oyster
mushroom) using common agricultural waste substances in
a remote region of Uttarakhand.

MATERIALS & METHODS

Only one species of Pleurotus was attempted to cultivate
on three substrates. Cultivation rooms were established
in Negwad locality of Gopeshwar. Agricultural wastes for



preparation of substrates were collected from the farmers of
Matai, Ghat. Spawn was purchased from PURP Kalimath,
Rudraprayag.

Substrate preparation

Three different substrates were prepared for inoculation.
Type A, Type B and Type C were prepared with rice straw,
saw dust and mixture of (1:1) rice straw and saw dust
respectively.

Substrates were chemically sterilized with solution of
Bavistin and formalin. Substrates were soaked in the solution
overnight and then dried until the moisture content was 40-
60%. Composting was done in a room measuring 5x1 m.
Before the use, room was sterilized with formalin and 2%
formaldehyde. Walls were also disinfected with 2% KMNO,.
In addition, windows and door was kept covered with a black
polythene sheet.

Substrate inoculation

Polybags measuring 40x30 cm were used as fermentors.
Each bag contained 1000 g substrate on dry weight basis.
Substrates were inoculated with the spawn by hand and mixed
thoroughly to facilitate rapid and uniform mycelia growth.
Openings of the bags were tied and holes were made over the
polythene bags for aeration. Then, they were incubated in the
dark at 20°C and 70-85% humidity. Diffused light and fresh
air was provided by opening the door and exhaustion by fan
for 1-2 hours every day. Mycelia development in the bag was
observed and noted within a week.

Harvesting

The mature fruiting bodies were harvested when the pilei
were fully opened. Fresh weight of the mushrooms collected
from each substrate was taken after the harvest. Three flushes
were taken from each substrate during the cultivation period
of 60 days.

RESULTS & DISCUSSION

Growth of mycelia and sporocarps was observed on different
substrates and it was found that spawn run started on 42
day on Type A substrate, 47" day on Type B and 43 day on
Type C. Formation of dense mycelium was observed on 49
day on Type A, 51% day on Type B and 50" day on Type C.
First pinhead formation occurred on the successive day of
full mycelia invasion on each substrate.

It took 3-4 days from pinhead formation to maturation of
sporocarps. After 5-7 days, fruiting bodies were ready for
harvesting. Duration of fruiting body maturation varied
among different substrates and the number of fruit bodies
recorded from different substrates is related to the mycelia
development. Figure 2 shows progressive development of
fruiting bodies. Pinhead formation was followed by formation
of sporocarps (fruiting bodies) and mature sporocarps were
obtained on 52™ day on Type A and 55" day on Type B
and Type C substrate. In addition, it was interesting to note
that the size of sporocarps was larger on Type A substrate
followed by Type C and Type B.

Among three substrates used during the present study, Type
A (Rice straw) was found to be the most suitable substrate
to start with the cultivation of Pleurotus ostreatus on small

scale as the time taken by the spawn to form the mycelia and
formation of fully mature sporocarps was less than the other
substrates. Present finding was found in support of Zhang et
al (2002) and Gurung et. al. (2017) who explored that rice
straw might be the favorable substrate for the cultivation of
Pleurotus ostreatus.

It is evident from this attempt of cultivation that mushroom
cultivation can be a promising enterprise for local people
who rely upon agriculture for the livelihood. It is a low cost
venture which can be performed with the easily available
agricultural wastes and on optimum temperature and
humidity.

WHI Spawn run m” Pinhead formation m”' Mature fruiting body formation

Days

0 TR e LR

Type A Type B Type C

Figure-1: Days for spawn run, pinhead formation and maturation
on different substrates.

f 2 h i |
Figure-2: a. Formation of moisture in bag. b. Starting of spawn run.
c. Pinhead formation. d. Cultivation bag showing a pinhead cluster
and dense mycelia, e-f . Developing sporocarps. g-h. Mature
sporocarps of Pleurotus ostreatus.
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Foreign Direct Investment in Indian Textiles Sector: An Analysis

Jyoti Pant', Hem Chandra Bhatt’
"Department of Home Science, G.P.G.C. Gopeshwar, Department of Commerce, G.P.G.C. Gopeshwar, India

ABSTRACT

The present study analyses the foreign direct investment scenario in
Indian textiles sector. It reveals the growth of Indian textiles sector
during past few years and its expected growth rate in near future.
It also analyses the several advantages of foreign direct investment
towards the industry and country. The study reveals the market
size, government initiatives and attractiveness of foreign investors
towards the Indian textiles sector. The study is purely based on
secondary data.

Keywords: Foreign Direct Investment, Market Size

INTRODUCTION

The Indian textile sector has huge potential area for foreign
investment due to a surge in demand for industrial and
technical textiles in the nation. The expected growth of
Indian textiles industries will be worth about US$ 220 billion
by 2020.

Investment plays an important role in the development of
an industry. The investment activities are increased day
by day. The Indian textile industry generates high level of
employment opportunities for both skilled and unskilled
labour. India is first in global jute production and shares 63%
of the global textile and garment market. India is second
in global textile manufacturing and also second in silk and
cotton production. India has huge source of supply of textiles
and apparel to the world market, the exports are growing
rapidly as more and more buyers around the world turn to
India as an alternative to China. India has huge potential to
expand their market share in textile and apparel industries.
International scenario does indicate favourable business
atmosphere in India.

The textile sector of India is one of the oldest industries
in Indian economy. India’s overall textile exports during
FY 2017-18 stood at US$ 39.2 billion and are expected to
increase to US$ 82 billion by 2021 from US$ 31.65 billion
in FY 19. The Indian textile is extremely diversified, with
the hand-spun and hand-woven textiles sectors at one end of
the spectrum, while the capital intensive sophisticated mills
sector at the other end of the spectrum. The decentralised
power looms/ hosiery and knitting sector form the largest
component of the textiles sector. The Indian textile industry
has the capacity to produce a wide variety of products
suitable to different market segments, both within India and
across the world.

Market Size

Currently, the market size of the Indian textiles industry is

estimated at around US$ 150 billion, is expected to grow
USS$ 250 billion by 2019. India’s textiles industry contributed

7 per cent of the industry output (in value terms) of India in
2017-18. It contributed 2 per cent to the GDP of India and
employs more than 45 million people in 2017-18. The sector
contributed 15 per cent to the export earnings of India in
2017-18. The production of raw cotton in India is estimated
to have reached 36.1 million bales in Financial Year
2019.

Government Initiatives

The Government of India has come up with several policies
for the promotion and development of the textiles sector. It
has allowed 100 per cent FDI in the Indian textiles sector
under the automatic route. The various initiatives taken by
Government of India are as under:

The Directorate General of Foreign Trade (DGFT) has
revised rates for incentives under the Merchandise Exports
from India Scheme (MEIS) for two subsectors of textiles
industry i.e. readymade garments and Made ups from 2 per
cent to 4 per cent.

As of August 2018, the Government of India has increased
the basic custom duty to 20 per cent from 10 per cent on
501 textile products, to boost Make in India and indigenous
production.

The Government of India announced a special package
to boost exports by US$ 31 billion, create one crore job
opportunity and attract investments worth Rs. 80,000 crore
during 2018-20.

Integrated Wool Development Programme (IWDP) approved
by Government of India to provide support to the wool
sector starting from wool rearer to end consumer which aims
to enhance the quality and increase the production during
2017-18 and 2019-20.

The Cabinet Committee on Economic Affairs (CCEA),
Government of India has approved a new skill development
scheme named ‘Scheme for Capacity Building in Textile
Sector (SCBTS)’ with an outlay of Rs. 1,300 crore from
2017-18 to 2019-20.

FDI Policy in India

* 100% FDI is allowed in the textile sector under the
automatic route.

* 100% FDI in single-brand retail

*  Upto 51% FDI in Multi brand retail

FDI Attractiveness of the Indian Textile Sector

(i) Cost Competitiveness

One of the main reasons for FDI attractiveness of the Indian
textile sector is its cost effective manufacturing feature.
According to the report of ITMF on international product
cost comparison, India is the third most competitive country
in terms of ring yarn manufacturing and second in terms of
knitted and woven ring yarn fabric manufacturing.



(ii) Doing Business

As per the Doing Business Report 2019 by World Bank,
India ranks 77 out of 190 countries covered. Following table
indicates the ten economies improving the most across three
or more areas measured by Doing Business.

Table-I Source: International Production Cost Textiles and Apparel Exports‘ from India . .
Comparision, ITMF The favourable trade practices i.e. ease of doing business and
Countries Spun Yarn Woven Fabric Knitted superior quality drive textile and apparel exports from India.
(USS$ per (USS$ per meter) | Fabric Following table depict the relevant data:
kg) (USS per - - - -
meter) Table-III Source: Ministry of Textiles, Make in India, Tech-
Brazil 367 11 0.88 nopark, Aranca Research
China 4.51 1.13 1.07 Textiles and Apparel Exports from India
Egypt 5.35 1.21 1.27 Financial Year Quantity Exported (US$ billion)
Inj‘a i;i 00592 3-83 2016 36.75
Indonesia . . i
Italy 4.87 1.59 1.22 2017 39.00
Korea 3.71 1.03 0.9 2018 39.20
Turkey 3.68 0.97 0.87 2019 31.65
USA 3.51 1.01 0.86 2021 (Estimated) 82.00

The table III reveals that India’s textile and apparel exports
stood at US$ 39.20 billion in FY18 and is expected to
increase to US$ 82.00 billion by 2021 from US$ 31.65
billion in FY19.

Table-II Source: Doing Business Report, 2019
The 10 Economies Improving the Most Across Three or More Areas Measured by Doing Business
Economy Ease of Change | Reforms making it easier to do business
Doing in Ease
Business | of Doing =
Rank Business E
Score & £
g g
A ‘E > g ? g ‘g ?
| & 2| %8 g = | E | 2
: | S| 2 E 5| & .| 8] %
e = 2 50 o = 2 5 < =
S| 5|20 Q| & e | B2
£ 20 = 2 ep > o0 = S i~
g & 8| | 8| £ & & & &
Afganistan 167 +10.64 v J v J J
Djibouti 99 +8.87 Vv N N N v v
China 46 +8.64 v v v N N J N
Azerbaijan 25 +7.10 v v v Vv v v v v
India 77 +6.63 a v v J v v
Togo 137 +6.32 A A v v A a
Kenya 61 +5.25 v N J J J
Cote d’lvoire 122 +4.94 a v A A A
Turkey 43 +4.34 v v v v v N
Rwanda 29 +4.15 N N N N A N J

Other Reasons for Attracting FDI in Indian Textile

Industries

»  Large size of the Indian textiles industry.

»  Consistence performance of the industry.

* Availability of skilled human resource.

*  Flexible FDI policy of India.

* 100 per cent FDI in textiles industry through automatic
route.

Textile Export vs. Import in India

Exports have been a core feature of India’s textile and
apparel sector, a fact corroborated by trade figures. Exports
of textiles from India reached US$ 31.65 billion during
FY19. The Goods and Services Tax that rolled out in July
2017 is expected to make imported garments cheaper by 5-6
per cent, as GST regime will levy 5 per cent tax for both
domestic textile manufacturers and importers.



Table-1V Source: Ministry of Textiles
India’s Textile Trade
Year (FY) Export (USS billion) | Import (USS billion)
11 27.80 4.20
12 33.30 5.20
13 33.05 5.40
14 37.57 5.30
15 37.66 6.01
16 36.75 5.85
17 39.00 6.30
18 39.20 7.30
19 31.65 6.42

Shares in India’s Textile Exports

Following table illustrates shares of cotton fibre, cotton
fabrics etc in India’s textile exports for FY19. It shows that
Cooton Fabrics, Madeups, etc. had a share of 40.83 per cent
in exports and reached US$ 12.92 billion in FY19.

Table-V Source: Ministry of Textiles

Shares in India’s Textile Exports (FY19)

Particulars Quantity (%)
Cotton Fibre 7.02
Cotton Fabrics, Made ups, etc. 40.83
Rmg Cotton 40.81
Others 11.35

Foreign Investment Flowing into the Sector

The Government of India has approved 100 per cent FDI
in textile industry through automatic route. Cumulative FDI
inflows into the textiles sector over April 2000 — December
2018, totalled to US$ 3.09 billion. The textile industry in
India is experiencing a significant increase in collaboration
between global majors and domestic companies. Several
international apparel giants, such as Hugo Boss, Liz
Claiborne, Diesel and Kanz, have already started operations
in India. Following table depicts FDI related data for India
during various financial years.

Table-VI Source: Ministry of Commerce and Industry,
DPIIT
FDI in Textiles Sector (including dyed, printed)
Year (FY) Foreign Direct Investment
(USS billion)
2011 0.96
2012 0.17
2013 0.10
2014 0.20
2015 0.16
2016 0.26
2017 0.62
2018 0.46
2019 0.16
Total 3.09

Advantages of FDI in Indian Textile Industries

Foreign Direct Investment in Indian textile industries will
result into numerous advantages to the country and its
nationals. Some important advantages are as under:

*  Capital formation.

*  Advanced technology.

*  Growth opportunities for the sector.

*  Employment generation.

*  Poverty reduction.

e Surge in the demand.

*  Economic development of the nation.

CONCLUSION

The investment decision of an investor is very crucial for
him because most of the investments are irreversible. The
investment activities are increased day by day but there are
several problems faced by the investors. The textile sector
of India is mainly export-oriented and it is influence by
foreign exchange rate at a high level. One of the important
hurdle in this respect is that the constant appreciation of the
Indian currency with respect to US Dollar. The Indian textile
sector is very large in size and it contributes two per cent of
the GDP of the country. There are several avenues of profit
for the foreign investors in Indian textiles industry. Indian
textiles industry will be worth about US$ 220 billion by in
the year 2020. The Government of India should promote the
textile sector in front of foreign investors in order to enhance
the level of foreign investment in the sector. FDI play a vital
role in the development of an economy.
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General Relativity and Black Holes

Dr. Ravi Shankar Kuniyal
Department of Physics, Govt. P.G. College Gopeshwar

Gravity or gravitation is the weakest known force among the
four fundamental forces in nature which governs the structure
and evolution of our universe. A comprehensive view of the
universe was initiated with Newton’s monumental work.
He unified Galileo’s theory of falling bodies with Kepler’s
laws of planetary motion and presented laws of motion and
universal gravitation as Newton’s theory of gravity.

In Newtonian view, the universe is thought as an infinite
three dimensional continuum explained by FEuclidean
geometry (i.e. three spatial coordinates and absolute time)
which describes the flat space.

In 1905, Albert Einstein proposed the special theory of
relativity (SR), which changed the face of physics and the
way one understands nature and the laws governing it. This
theory created a fundamental link between space and time,
referred to as the spacetime continuum. SR is based on two
well known principles. First is the principle of relativity,
which states that the laws of physics are the same in all inertial
frames of references. The second one is the principle of the
constancy of speed of light i.e. the speed of light is same in
all inertial frames of references. Newton’s theory didn’t fit
into Einstein’s SR. Now Einstein turned to the development
of a new way to understand gravitation. Therefore, after a
lot of hard work and repute from famous Michelson-Morley
experiment, SR and photoelectric effect, Einstein came
up with another remarkable theory, in 1915, known as the
General Theory of Relativity or General Relativity (GR).
GR is a generalisation of the SR, a masterpiece in itself and
explains gravity more accurately than the Newton’s theory.
This theory has dramatically changed our understanding
of space and time (i.e. spacetime) by describing how the
curvature of spacetime is related to the distribution of
matter (and energy). The famous physicist John A. Wheeler
summarised this concept of curvature of spacetime as “space
tells matter how to move and the matter tells spacetime
how to curve”. The rubber sheet analogy of  spacetime is
represented in Figure.1.
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Figure-1: Rubber sheet analogy of spacetime continuum. Here, a
massive source curves the spacetime around it.

GR is a physical theory of gravity based on the equivalence
principle of gravitation and inertia and on the principle
of general covariance. The consequences of GR disclose
interesting and fascinating new phenomena like the existence
of black holes, the generation of gravitational waves and the
fundamental question; how universe is originated?

The language of GR is tensor analysis or differential
geometry. Tensors are mathematical object which describe a
physical entity. Einstein formulated a fundamental equation
that relates the curvature of spacetime with the energy-
momentum of matter (radiation), known as Einstein’s field
equation. In tensor notation, this equation has the form
G,=68xT,,

Here,G , is Einstein tensor and describes the geometry
of spacetime and 7, is the energy-momentum tensor
which represents the mass-energy content, the source of
the gravitational field (just as mass is the source of the
gravitational field in Newton’s scenario).

Black holes (BHs) are one of the most fascinating predictions
of GR. BH is a region in spacetime whose gravity is so strong
that nothing not even light can escape from inside it. In other
words, BH is described as a region where space is falling
faster than light. The term BH was coined by John Wheeler
in 1967. Mathematically, a BH is an object of zero size and
infinite density (but finite mass) called a singularity (It is a
mathematical point with virtually zero volume and infinite
density).

BH emerges as an exact solution of Einstein’s field equations.
From a purely theoretical point of view, these solutions have a
point-like curvature singularity. This singularity is surrounded
by a hypothetical gravitational boundary known as the event
horizon, which is one of the unique signatures of a BH.
Shortly after Einstein proposed his famous theory of GR, Karl
Schwarzschild was the first to obtain a spherically symmetric
solution (Schwarzschild, 1916) to the field equations in the
theory, known as the Schwarzschild BH (SBH). Since then
a number of more generalised BH spacetimes have been
obtained in GR like, Reissner-Nordstrom BH, Kerr BH, Kerr-
Newmann BH and many others.

The geometrical structure of a BH is depicted in Figure.2.

Event Horizon

l

Schwarzschild
Radius

i

Singularity

Figure-2: Geometrical structure of a common black hole. Event
horizon is the boundary of black hole beyond which we cannot see.



In the life span of a star there is a constant tussle between
gravity pulling in and pressure pushing out. The nuclear
reactions in the core of the star produce enough energy
and pressure to push outward and when a star runs out of
nuclear fuel, gravity dominates and the material in the core
is compressed even further. The more massive the core of
the star is, the more the gravitational pull and thus the star
collapses under its own weight. When the nuclear fuel is
exhausted and there are no more nuclear reactions to fight
against gravity than the smaller stars become white dwarf.
Whereas in case of a very massive star, after the exhaustion
of nuclear fuel the outer parts of the star are expelled forcibly
into space, while the core completely collapses under its own
weight and the star explodes as a supernova. Further, if the
core remaining after the supernova is still very massive then
any repulsive force inside a star cannot hold off hard enough
preventing gravity from completely collapsing the core into
a BH. Thus, an ordinary type of BH is produced by certain
dying stars. For instance, a star with a mass greater than
about twenty times the mass of our Sun may produce a BH
at the end of its life.

BHs are not just a mathematical concept. They are observable
astrophysical objects and their existence is globally accepted
by astronomers.

In particular, there are four types of BHs depending on their
masses as depicted in Table.1.

Table-1. Types of BHs according to their masses.
Range of BH mass Types of BHs

1. Comparable to or less than that Primordial BHs
of the Earth

2. 3 to 20 Times the mass of Sun Stellar Mass BHs
Equivalent to a few thousand of | Intermediate Mass
mass of the Sun BHs

4, 10° to 10° times the mass of the Supermassive BHs
Sun

These BHs would have formed in different ways. The
Primordial BHs are supposed to be formed at the time of
the Big Bang, Stellar mass BHs created by the core-collapse
of the massive stars at the end of their life. Intermediate
ones exist in some highly dense region in galaxies and
the supermassive BHs are found at the centres of most

large galaxies. Among all these BHs, the stellar mass and
supermassive BHs are the most common types of BHs.

A BH itself is invisible because no light can escape from it

hence it cannot be viewed directly. The way one can find
them is by examining their effects on objects around it.
Astronomers have found the evidences and confirmed the
locations of BHs by indirect methods like observations of
emitted radiation, gas jets, gravitational lens effect and by
studying the speed of the clouds of gas orbiting those regions.
In the year 2015, astronomers using the Laser Interferometer
Gravitational-wave Observatory (LIGO) made the first
detection of gravitational waves (one of the consequences
of GR) came from merging of stellar BHs. This observation
also confirms the existence of BHs in the universe.

The Cygnus X-1 (which is a stellar mass BH) was the first BH
detected by the X-ray emissions from the double-star system
and is considered a good candidate for a BH. A supermassive
BH named Sagittarius A" exists at the heart of our own Milky
Way galaxy and there are several others in various galaxies
like, galaxy NGC 4258 and the giant elliptical galaxy M87.
Scientists accept that the centre of every galaxy contains
a supermassive BH. The current studies also suggest
that astronomers have found the most massive BHs ever
discovered in our observed universe which are billion times
more massive than our Sun.

Figure-3: Illustration of Cygnus X-1 black hole. Image credit:
NASA/CXC/M. Weiss.

Over the last century, the Einstein’s theory of gravitation has
proved itself as one of the most successful theories mankind
have ever created. BHs are one of the predictions of GR and
remain a good recipe for science fiction books, shows and
movies.




Future Earth (Global Climate Change)

Dr. Mukesh Rawat
Department of Physics, Govt. P.G. College Gopeshwar

The Earth's climate has changed throughout history. Just
in the last 650,000 years there have been seven cycles of
glacial advance and retreat, with the abrupt end of the last
ice age about 7,000 years ago marking the beginning of the
modern climate era — and of human civilization. Most of
these climate changes are attributed to very small variations
in Earth’s orbit that change the amount of solar energy our
planet receives. The current warming trend is of particular
significance because most of it is extremely likely (greater
than 95 percent probability) to be the result of human
activity since the mid-20" century and proceeding at a rate
that is unprecedented over decades to millennia. One most
significant cause for this warming is the emission of carbon
dioxide into the environment. The heat-trapping nature of
carbon dioxide and other gases was demonstrated in the mid-
19th century. Their ability to affect the transfer of infrared
energy through the atmosphere is the scientific basis of many
instruments. There is no question that increased levels of
greenhouse gases must cause the Earth to warm in response.

The evidence for rapid climate changes

Global temperature rise: The planet's average surface
temperature has risen about 1.62 degrees Fahrenheit (0.9
degrees Celsius) since the late 19th century, a change driven
largely by increased carbon dioxide and other human-made
emissions into the atmosphere.

Warming oceans: The oceans have absorbed much of this
increased heat, with the top 700 meters (about 2,300 feet) of
ocean showing warming of more than 0.4 degrees Fahrenheit
since 1969.

Shrinking ice sheets: The Greenland and Antarctic ice
sheets have decreased in mass. Data from NASA's Gravity
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Recovery and Climate Experiment show Greenland lost an
average of 281 billion tons of ice per year between 1993 and
2016, while Antarctica lost about 119 billion tons during the
same time period. The rate of Antarctica ice mass loss has
tripled in the last decade.

Decreasing snow cover: Satellite observations have reveal
that the amount of spring snow cover in the Northern
Hemisphere has decreased over the past five decades and
that the snow is melting earlier.

Sea level rise: Global sea level rose about 8 inches in the last
century. The rate in the last two decades, however, is nearly
double that of the last century and is accelerating slightly
every year.

Ocean acidification: Since the beginning of the Industrial
Revolution, the acidity of surface ocean waters has increased
by about 30 percent. This increase is the result of humans
emitting more carbon dioxide into the atmosphere and
hence more being absorbed into the oceans. The amount of
carbon dioxide absorbed by the upper layer of the oceans is
increasing by about 2 billion tons per year.

Global Carbon budget 2018

Atmospheric CO, concentration is set to reach 407 ppm on
average in 2018, 45 percent above pre-industrial levels.
Chinese emissions, accounting for 27 percent of global
emissions, look set to grow about 4.7 percent (2.0 percent
to 7.4 percent) in 2018, reaching a new all-time high. U.S.
emissions, accounting for 15 percent of global emissions,
look set to grow about 2.5 percent (+0.5 percent to +4.5
percent) in 2018. It is expected that U.S. emissions will
decline again in 2019, indicating that cheap gas, wind,
and solar will continue to displace coal. Indian emissions,



accounting for 7 percent of global emissions, look set to
continue their strong growth with about 6.3 percent (4.3
percent to 8.3 percent) in 2018, with growth across all fuels
(coal +7.1 percent, oil +2.9 percent, gas +6.0 percent). EU
emissions, accounting for 10 percent of global emissions,
look set for a small decline of -0.7 percent (-2.6 percent to
1.3 percent) in 2018, well below the declines of -2 percent
per year sustained in the decade up to 2014. Emissions in
the rest of the world, the remaining 42 percent of global
emissions, are expected to grow 1.8 percent (0.5 percent to
3.0 percent) in 2018.
The 10 biggest emitters were China, the U.S., India, Russia,
Japan, Germany, Iran, Saudi Arabia, South Korea, and
Canada, with EU28 as a whole ranking third. There was also
some good news: In 19 countries representing 20 percent
of global emissions, emissions decreased without decrease
in Gross Domestic Product (GDP) in the last decade. These
were: Aruba, Barbados, Czech Republic, Denmark, France,
Greenland, Iceland, Ireland, Malta, Netherlands, Romania,
Slovakia, Slovenia, Sweden, Switzerland, Trinidad and
Tobago, United Kingdom, USA, and Uzbekistan.

RISING PRESSURES

Carbon dioxide emissions are growing again after pausing for a few years.
Renewable sources of power are just beginning to replace fossil fuels, as their
costs become competitive.

EMISSIONS ARE STILL INCREASING
China and India still rely heavily on coal; the United States and
the European Union are slowly decarbonizing.
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Key technologies are on track

The world is quickly and irrevocably moving towards a clean,
cheap and reliable energy system. Over the past decade, the
costs of generating solar energy have plummeted by 80%.
Morocco, Mexico, Chile and Egypt are producing solar
power for 3 US cents or less per kilowatt hour — cheaper
than natural gas.

Installations are growing. Today, more than 50% of new
capacity for generating electricity is renewable, with wind
and solar doubling every 4 years. In developing countries,
renewable now account for the majority of all new power
generation, a remarkable turnaround from just a decade ago.
If these trends continue, renewable will produce half of the
world’s electricity by 2030

However, the electricity grid will not be completely
transformed until renewables are able to deliver continuous
power. Large batteries that can store and smooth out energy
supplies are becoming economical faster than expected.
For example, a year ago, the state of South Australia paired
a Tesla battery facility with a local wind farm. By storing
power for when demand is highest, the system has already
repaid nearly one-third of its upfront capital costs of
Aus$90.6 million (US$65.8 million). The costs of battery
storage are expected to halve by 2030.

Abating air pollution is another powerful driver of change.
Globally, air pollution contributes to seven million premature
deaths every year — from cardiovascular disease, ischaemic
heart disease, stroke, chronic obstructive pulmonary
disease and lung cancer. People are becoming less tolerant
of particulate and noxious-gas emissions from coal plants,
factories and cars. China has closed coal-fired power plants
in and near cities and has limited diesel-engine emissions.
Pollution levels in Beijing have fallen by 35% over 5 years,
but still have a long way to go. India has nine of the world’s
ten most polluted cities, according to the World Health
Organization. The country’s target is to reduce air pollution
in 100 cities by 20-30% by 2024. Heavy industry is also
evolving. The Energy Transitions Commission announced
last month that chemicals, steel and cement can reach net
zero emissions by mid-century at a cost of less than 0.5%
of global gross domestic product (GDP), with a marginal
impact on living standards.



Radioactivity in the Environment
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The spontaneous emission of energetic alpha, beta and
gamma particles from any material is known as radioactive
emission and the materials which emit these particles
are known as radioactive materials. This phenomenon of
emission of particles from any material is called radioactive
decay. In 1850s, Niepce de Saint-Victor was trying to
develop color photograph, using light-sensitive metal salts.
Niepce de Saint-Victor observed that, even in complete
darkness, certain salts could expose photographic emulsions.
He soon realized that Uranium salts were responsible for this
anomalous phenomenon. By 1861, Niepce stated frankly
that Uranium salts emitted some sort of radiation that was
invisible to the human eyes. But it was soon forgotten.
Then in 1896, French scientist Henry Becquerel discovered
Radioactivity while working on phosphorescent material.
These materials produce phosphorescence when exposed to
light. The emitted radiations were given the name “Becquerel
Rays”. On the basis of various experiments, it was concluded
that uranium emits the rays like X-rays. Later in 1898,
Pierre and Marrie Curie discovered two new substances
named Polonium (>'°Po) and radium (***Ra). About 20 such
elements were known by 1904 and 30 by 1912. At present
thousands of artificial and naturally occurring radioactive
species are known to exist. Radioactivity can be measured
in three units, that are, Curie (Ci), Rutherford (Rd) and
Becquerel (Bq). Among these units Becquerel (Bq) is the
SI unit.
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Sources of Radiation

The exposure of human beings to ionizing radiation from
natural sources is a continuing and inescapable feature of
life on earth. There are two main contributors to natural
radiation exposure: high energy cosmic ray particles incident
on earth’s atmosphere and radionuclide that originated in the
earth’s crust and are present everywhere in environment,
including human environment. The artificial sources of
radiation include discharges from nuclear and thermal power
plants, contaminated articles from radiotherapy and other
departments in hospitals. The maximum amount of radiation
received to human beings is due to the background radiation

causes due to the presence of radioactive element in the earth
crust.

Exposure due to
natural sources
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Radioactive elements in nature:

Earth contains trace amount of radioactive elements
distributed inside it. These radioactive elements are uranium,
thorium and potassium isotopes. These radioisotopes in
geological domain mainly depend on the uranium and
thorium distribution. These unstable radionuclides are
mostly isotopes of heavy elements, which continuously
decay emitting alpha, beta and gamma radiation in indoor and
outdoor environment until they reach to a stable condition.

1. Uranium: Uranium is the heaviest trace element
found in all terrestrial substances at varying level of
concentration. Uranium is a chemical element with
symbol “U” and atomic number 92. Uranium is weakly
radioactive because all its isotopes are unstable. In
1789, Martin Heinrich Klaproth published his research
paper with discovery of Uranium as mineral named
pitchblende. Later in 1896, Uranium was used by Henry
Becquerel for the discovery of radioactivity.

2. Radium: The radiogenic isotope, radium (***Ra), is a
naturally occurring radioactive metal formed by the
decay of uranium and thorium in the environment. It
occurs at low virtually in all rock, soil, water, plants
and animals. It has high radio-toxicity and affinity to
accumulate in bones, when ingested. Radium is readily
absorbed by clay minerals. Radium isotopes can be
continuously released to groundwater by alpha decay
of radium and daughter then through recoil mechanism
from mineral surfaces. It is more soluble in water than
uranium and thorium, may leach from soils, rocks, and
mine wastes and readily mobilized into ground and
surface water.

3. Radon: Radon, being a member of noble gas family,
originates from radioactive decay of Uranium-238
and Radium-226 (uranium-radium-radon). Radon is
a radioactive noble gas that generally lacks activity
towards other chemical agents. Radon is colourless,
odourless, inert, water soluble and the heaviest rare gas
occurring in the nature under standard temperature and
pressure conditions. Radon belongs to the family of



noble gases in the periodic table and is the only element
in the series, which exist in the gaseous state. Estimation
of decay products of radon and thoron is very important
from radiation point of view. This is because the dose
received by human beings is predominantly contributed
by the decay products of radon and thoron and not due
to radon and thoron gases.
These radioactive elements occur in the earth crust and they
are free to move through soil pores and rock fractures; then
to escape into the atmosphere due to various factors like
difference in pressure and diffusion. Radon gas migrates into
the houses through cracks and openings in the foundation and
diffuses from the soil through the concrete floor henceforth
accumulate in the indoor environment in sufficient quantities
to pose a health hazard.

Health hazard due to these radioactive elements:
The major contribution to the radiation doses received is

due to the inhalation of radon, thoron and their progeny. Out
of these all, radon and its progeny are responsible for the
significant dose received in enclosed areas like underground
mines, caves, cellars and poorly ventilated houses. The
radon hazard does not come primarily from radon itself,
but rather from its daughter products, which readily attach
themselves to tiny dust particles in the indoor air and occur
as a mixture of attached and unattached fraction. Due to
electrostatic attraction, it is very easy for the daughters to
attach themselves to the aerosol particles. The main health
problem arises when these daughter elements reach to the
tissues of the lungs. Inhalation of radon or more specially
their daughters leads to deposition of radioactive atoms on
the wall of the lung, especially in the bronchial region. In
the decay of these atoms, alpha particles are emitted, which
irradiate the cells of the lung tissue through which they pass.
These irradiated cells may become cancerous and causes
lungs cancers.
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ABSTRACT

The chemical composition of the essential oil obtained from
the leaves of Senecio chrysanthemoides collected from the
Garhwal region of Uttarakhand, was analyzed by GC-MS.
The major constituent was found out to be (Z)-B-Farnesene
(18.80%). The antibacterial and antifungal activity of the oil
was determined by disc diffusion method. Results showed
that the oil exhibited mild antimicrobial activity.

Keywords: Senecio chrysanthemoides, Antibacterial,

Antifungal, Asteraceae, Essential oil.

INTRODUCTION

The genus Senecio (Asteraceae) is one of the richest in
species among the Angiosperms, with more than 1500
species distributed worldwide in cold and tropical regions
1. Many species of the genus Senecio have reportedly been
used by Andean people in Chile as traditional remedies for
mountain sickness. Several of these species are known by the
vernacular name “chachakoma’ but Villagran et al., pointed
out that given the same name to widely different species of
the genus Senecio is basically wrong and misleading 2. In
traditional medicine, the use of Senecio species for treatment
of asthma, coughs, bronchitis, eczema and wound healing
have been reported B, Previous works on the chemical
composition of the essential oils of some Senecio included
Senecio trapezuntinus Boiss., Senecio platyphyllus DC. var.
platyphyllus, S. vernalis Waldst. & Kit., S. glaucus subsp.
coronopifloius, S. leucostachys Baker., Senecio squalidus L.,
Senecio aegyptius var. discoideus Boiss., Senecio graveolens
Wedd., Senecio farfarifolius Boiss., Senecio nutans Sch.-
Bip., and Senecio longipenicillatus Sch.-Bip

MATERIALS AND METHODS

2.1 Plants Materials: Whole plants of Senecio
chrysanthemoides were collected from the Tungnath
(Chopta), Rudraprayag, Uttrakhand India in October 2014.
The plant was identified from Department of Botany,
HNB Garhwal University Srinagar Uttrakhand. A Voucher
Specimen (GUH-3354) was deposited in the Department of
Botany.

2.2 Methodology: About 10 kg sample of dried leaves
of Senecio chrysanthemoides were subjected to hydro
distillation for 8 hours using a Clevenger-type apparatus.
The oil was extracted over ether and dried over anhydrous

Na_SO,. The yield was 0.05% (v/w).

2.3 GC and GC/MS: GC/MS analysis were performed with
a Perkin Elmer Clarus 500 gas chromatograph equipped

with a split/splitless injector (split ratio 50:1) data handling
system. The column was Rtx-5 capillary columns (60 m x
0.32 mm, 0.25 pm film thickness). Helium (He) was the
carrier gas at a flow rate 1.0 mL/min. The GC was interfaced
with (Perkin Elmer Clarus 500) mass detector operating in

the EI+ mode. The mass spectra were generally recorded
over 40-500 amu that revealed the total ion current (TIC)
chromatograms. Temperature program was used as follows:
initial temperature of 60°C (hold: 2 min) programmed at a
rate of 30C /min to a final temperature of 220°C (hold: 5 min).
The temperatures of the injector, transfer line and ion source
were maintained at 210°C, 210°C and 200°C, respectively.

2.4 Identification of Compounds: The components of the
oils were identified by comparison of their mass spectra with
those of computer library (NIST/ Pfleger /Wiley) or with
authentic compounds and confirmed by comparison of their
retention indices either with those of authentic compounds
or with data published in literature 7. Isolation of the
compounds: The fractionation of the oil was carried over
silica gel (230-400 mesh, Loba) by column chromatography
using n-hexane (Qualigens) and varying percentages of
diethylether (Qualigens) in n-hexane as mobile phase
1 Monitoring was done on pre coated silica gel TLC
plates using iodine as visualizing agent. Repeated column
chromatography of the column fractions gave one compound
coded as C.

Microorganisms: Three gram negative bacteria viz.
Pasteurella multicoda (MTCC 1348), Escherichia coli
(MTCC 443), and Salmonella enterica (MTCC 1223), and
two gram positive bacteria viz. Staphylococcus aureus
(MTCC 637) and Bacillus subtilis(MTCC 541) were used for
the study of antibacterial activity. Fungi used were Candida
albicans (MTCC 854) and Aspergillus flavus (MTCC 771).
Standard pure cultures of these bacteria were procured
from the Institute of Microbial Technology (IMTECH),
Chandigarh, India as Microbial Type Culture Collection
(MTCC) and maintained in the laboratory by regular sub
culturing on to nutrient agar.

Antimicrobial activity: Antibacterial screening of the oil

was done by Disc diffusion method as reported in literature,
with slight modification . Then minimum inhibitory
concentration (MIC) of the essential oil is determined.



Bacterial suspension of 0.1 ml (10 times diluted) was added
to the previously prepared nutrient agar plate and bacterial
strain was thoroughly spread on the surface of agar media,
using a bent rod. The sterilized Whatmann filter paper
No.1 disc (Smm in diameter) was thoroughly soaked with
essential oil (15uL) and placed in the inoculated plates.
Gentamycin and Nystatin were used as a reference drugs.
Fine pointed forceps were used to place the disc on the
previously inoculated plates with the maximum possible
aseptic precautions. The discs were firmly pressed against
the nutrient agar medium so that they come in complete
contact with the agar surface. The discs were placed at equal
distances from each other on the seeded plates and the plates
were incubated at 370 C overnight, to observe the zone of
inhibition around the disc. They were then compared with the
zone of inhibition using standard antibiotic after overnight
incubation on the nutrient agar plates.

RESULTS AND DISCUSSION

3.1 Essential Oil Composition

The essential oil (yield 0.1%; v/w) obtained from aerial
parts of Senecio chrysanthemoides was analyzed by
using GC-FID and GC-MS. A total of 24 constituents,
representing 74.47% of the total oil, have been identified.
The composition of the essential oil obtained from aerial
parts of Senecio chrysanthemoides with the retention

indices, retention time, percentage composition and
identification methods. Compounds are listed in order of
their elution from an HP-5 column. Essential oil showed the
dominant presence of sesquiterpene hydrocarbons (56.86%)
followed by oxygenated sesquiterpenes (15.58%) and
oxygenated monoterpenes (13.08%). The major constituents
of sesquiterpene hydrocarbons were (Z)-f-Farnesene
(18.80%), Germacrene D (10.84%) and p-Caryophyllene
(3.39%). Oxygenated monoterpenes comprised dihydro
citronellol (15.08%) as the representative constituent while
a-Cadinol (2.35%), Trans-Arteannuic alcohol (3.05%),
Zerumbone (2.00%) and Humulene epoxide II (2.85%)
were found as major Oxygenated sesquiterpenes. Aldehyde
and hydrocarbon were found in relatively smaller amounts
consisting of n-Nonanal (2.79%) and Longicyclene (2.02%)
respectively. To the best of our knowledge, this is the first
report on the presence of dihydro citronellol (15.08%)
in the genus Senecio. Earlier, the leaf oil of Senecio
chrysanthemoides showed the presence of Germacrene D
(10.84%) as main constituent. while in present study, oil was
rich in (Z)-f-Farnesene (18.80%) with absence of S-thujone.
Chemical variation of essential oils has been attributed to
difference in environmental and genetic factors. Furthermore,
ecological factors, particularly, light and temperature have
also been reported to influences the production of essential
oils as well as other active agents in plants.

Table-1: Essential oil composition of Senecio chrysanthemoides.

Compounds RT aLRI
o-Zingiberene 31.418 1495
o-Muurolene 31.648 1499
y-Cadinene 32.116 1513
Germacrene D-4-ol 32.279 1574
Spathulenol 32.410 1576
p-Caryophyllene 28.999 1418
(Z)-f-Farnesene 30.189 1443
y-Muurolene 30.876 1477
Germacrene D 31.091 1480
n-Nonanal 8.492 1098
Dihydro citronellol 16.876 1196
Longicyclene 261328

o-Copaene 27.417 1376
f-Maalene 27.686 1380
Iso-longifolene 27919 1387
Longifolene 28.005 1402
f-Isocomene 28.693 1403
Caryophyllene oxide 34.339 1581
Humulene epoxide 11 35.208 1606
Trans-Arteannuic alcohol 36.112 1607
epi-a-Muurolol 36.466 1641
a-Cadinol 36.799 1653
Zerumbone 37.130

Peak Area (%) Identification
1.68 a.b
1.25 a.b
0.37 a.b
1.63 a.b
1.21b
3.39 a.b
18.80 a.b
0.69 a.b
10.84 a.b
2.79 a.b
15.08 a.b
2.02b
1.40 a.b
0.24 a.b
2.81 a.b
1.65 a.b
1.74 a.b
1.98 a.b
2.85 a.b
2.05 a.b
1.49 a.b
2.35 a.b




CONCLUSION

The essential oil of aerial parts of Senecio chrysanthemoides,
containing (Z)-f-farnesene (18.80%),dihydro citronellol
(15.08%) and germacrene D (10.84%) as major constituents
showed interesting antibacterial and antioxidant activities
which make this essential oil a potential industrial resource
of new products. Therefore, isolation, characterization and
biological activities of major constituents of essential oil will
be the further research programme.
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INTRODUCTION

Black holes (BHs) are one of the most fascinating objects in
the universe, obtained as exact solutions of Einstein’$ield
equations in general relativty (GR) [1, 2]. The most general
spherically symmetric, vacuum solution of the Einstein
field equations in GR is the Schwarzschild BH (SBH). A
static solution to the Einstein-Maxwfe¢ld equations,
which corresponds to the gravitationafield of a charged,
non-rotating, spherically symmetric body is the Reissner-
Nordstr'm spacetime. Further, the rotating generalization
of the SBH spacetime is Kerr BH spacetime, while the
spacetime geometry in the region surrounding by a charged
rotating BH is represented by the Kerr-Newman BH [1, 2].
The rotating BH solutions in GR are interesting from
the astrophysical point of view and work as the key to
understand the most vibrant phenomena in the observed
universe. The rotating Ayon-Beato-Garcia BH is an
interesting BHoia solution of Einstein equations coupled
to nonlinear electrodynamics. Rotating Ayon-Beato-Garcia
BH is a specialola type of regular BH which is continuous
throughout spacetime [3, 4].

ROTATING AYON-BEATO-GARCIA BLACK
HOLE SPACETIME

The line element of rotating Ayon-Beato-Garcia (ABG) BH,
is described by the following metric in the Boyer-Lindquist
coordinates [4],
X
ds?=—f(r,0)dt? + Edrz
—2asin?6 (1 - f(r,8))dp dt +Ida?
+5in%6 [ — a?(f(r,6) — 2)sin®6 ld =,

()
with,
_ 4 ZMryE Q*
flr,8) =1 P it
A=Zf(r,8) + a’sin?8 ,
T =r?+alcos?s.
2

In above Eqn. (2), a, M and Q are rotation, mass and charge
parameters respectively. For Q = 0 the metric given by Eqn.
(1) reduces to a KBH and in addition to this, if @ = 0 then the
metric becomes a SBH in GR. The horizons (inner and outer
horizons) of rotating ABG BH are calculated as [For more
details refer [3, 4]],

L f(r, @) +a’sin26 = 0. ..3)

The above Eqn.(3) shows the angular dependency of
horizons.

2.1 Effective potential

The study of effective potentialisa very useful tool for
describing the motion of masslesstest particles and the
various types of orbits associated with them. In the equatorial
plane (i.e. @ =7/2), the metric (1) can be written as,
ds?=—A(r)dt2+ B(r)dr®+ C(r) d¢p®— D(r) dt dp,

...(4)
where the metric coefficients are described as below,
_ 4 _ 2Mr Q=
A= (rasQus (TRHEDT -
r!.

B() = ativan - (8)
Clr) =r?2 —a?[A(r) — 2], L AD
D(r) =2al1-A(r)]. ..(8)

The first integral of null geodesic equations may be expressed
in terms of the above mentioned metric coefficients [5, 6], in
the following form,

4 C(r)E=2 D{r)L

E = AGCmIT DRy (9)
; €(r)E2—D(r)E L—A(r)L?

=t
" _‘\J/E(TJ (4 Alr)C{r) +D2(r ) (1)
‘:5 _ 2D0)E+4 AL o

T 4 Alr)C(r)+DR(r)

Here, E and L are energy and angular momentum of massless
particles respectively. For null geodesics, r?fromEqn. (10),
can be reconstructed as,

1'”2+Vﬂff=l],

where,

v _ [c(r)E=—D(r)E L—Alr) L=]
sff — B(r)(4 Alr)c(r)+D2(rN] "~

1 Mz 1 .z
= Fgrrayes X [2aLEr (—QZYQF + ¥+

ZMr(QZ+rE)) + L3 (—2MrE(Q%+r3)+
JOZT+rI(@*+ r*+ QA r(1 + 2r))) —
E2(r2(Q%+ r2)5 2+ a2 (2Mvr2(Q2+ r3)+

JOZT+ r2(Q%+ r*+ Q3r(—1 + 2r))))] (12)



The effective potential depends on the two conserved
quantities energy £ and angular momentum L of the particles
respectively. The general behavior of effective potential as
a function of r for different values of rotation parameter a
is presented in Fig. (1). In the potential plot (see Fig.(1)),
the large dashes and solid line represent the case of SBH
and KBH respectively. From the graph of effective potential
one can observe the effect of rotation parameter on potential.
On increasing the value of rotation parameter the plot of
potential shifts to wards right which signifies the shifting of
circular orbit away from the central object. It is also found
that the orbit is more stable in case of rotating ABG than
SBH and KBH due to the presence of rotating parameter a.
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Figure-1: Variation of effective potential /,/With radius at different
values of rotation parameter a (for L=3, E=1, O=1).

FREQUENCY SHIFT

Here, as one of the optical phenomena, the combined
(gravitational and Doppler) frequency shift for rotating ABG
BH is analyzed in the equatorial plane. In order to compute
the red shifts that photon experiences, we follow [7, 8]. The
frequency shift g is the ratio of observed photon energy £
E, to emitted photon energy £ [7, 8], expressed as,

_ Eo _ (koduug

T Ee  (kguub

...(13)
In above Eqn. (13), (ko)ﬂ, (ke)#, are components of photon
four-momentum at the event observation and uf, u*are
component of the four-velocity of the observer. The four-
velocity for static distant observer reads u, =(1,0,0,0). For
the emitter following a circular geodesic at =7, in equatorial
plane of the given BH spacetime, the four-velocity reads
u,=',0,0,u’). The components # and u’ are as,
1

US = o Mra(QR+r )+ QR Fra (@ (@R 4720 472 (@O +r o+ QI (42T
[aBr (—@2y@ZT+ 77+ 2Mr (@2 +r?)) +
L(—2Mr2(Q2++3)+ JQZ+rE(@*+r*+ @3r(1 + 2r)))]

(14)

Qu'=u ...(15)

In Eqn. (15), f1 = i—f is the angular velocity of the circular

geodesics relative to distant observers. The expression of
angular velocity comes out as,

Q2 zMr ]

+al r[(Q2+r2}2 (Q2+r28/2

- - .
By 5 @r , =zMr
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4aFEr [(Q2+r2}z HQ2arayel2
P P Q3r s Mr2 }
(@2+r%)* [024rn)®/2

...(16)
Now, the frequency shift given by Eqn. (13) comes out in the

following form,
1

g = T

1Lt = .(17)
Here, u/ and Q are given by Eqn. (14) and Eqn. (16)
respectively. The variation of frequency shift for different
values of rotating parameter is depicted in Fig.(2), where
the large dash and solid line represents the case of SBH and
KBH respectively. One can see that on increasing the value
of rotating parameter the frequency shift decreases. The
decrement of frequency shift with rotation parameter shows
the weakness of gravitational field around rotating BH.
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Figure-2: Variation of frequency shift g with radius at different
values of rotation parametera (for L=1, E=1, 0=1, M=1)

SUMMARY AND CONCLUSIONS

We have discussed the nature of effective potential for

massless particles in equatorial plane of rotating ABG BH

spacetime and calculated the frequency shift of photons. Few
of the important results obtained are summarized below.

e The nature of effective potential changes with the
increasing values of rotation parameter. The circular
orbit shifts away from the central objects and hence
the attractive nature of the effective potential changes
accordingly.

e The gravitational field of a rotating ABG BH is found
to be less attractive in nature than SBH and KBH i.e.
the rotation parameter weakens the attractive nature of
gravitational field of rotating ABG BH.



The results obtained herewith can be useful in the study of Beato-Garcia Black Hole as a Particle Accelerator.
gravitational lensing phenomenon around the rotating ABG Phys. Rev. D90, 103006 (2014).
BH spacetime in future. 5. Wei, Shao-Wen., Liu, Yu-Xiao., Fu, Chun-E and Yang,
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Environmental Protection: Vedic Culture and Philosophy
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The meaning of Bhartiyta is the green vasundhara , even
in our culture, trees and creepers have been considered
as deities. Where this prayer has been echoed since time
immemorial - 'O Mother Earth, let your forests fill us with
joy and enthusiasm'. Evidence of trees and plants being alive
exists in Indian literature. In Vedas, environment enumerates
many ways, such as water, air, sound, rain, food, soil,
vegetation, flora, fauna, birds etc. Air is essential for a living
being and the cover of air is present around the earth.

Explaining the qualities of Vayu in the Veda is "dId 3T
qrg WIS HAY A g U1 AR ARG “Pure fresh
air is an invaluable medicine’, the pure air is priceless and
necessary for keeping our body healthy to live long life. It is
said in the Veda, all the vegetation that gives food and health
is produced on the land only. Likewise, Vedas describe the
environment and the relationship between nature and man.
The simplest meaning of environment is the covering of
nature. It has been said that "UR@: 3MTERVT  YITEARVH,
means all the elements that surround the living world, which
we directly and indirectly consume and fulfill our physical,
spiritual and mental desires, This environment has been
said to be of three types physical, biological and cultural.
The composition and variability of the overall environment
is determined by the interaction of terrestrial, aquatic, soil,
mineral, etc. as physical, elements such as plant, animal,
microorganism and human etc. as biological and economic,
social, political etc. as cultural environment.

All living beings are constantly affected by their environment
and vice-versa. There are two elements that provide
protection to the entire biosphere - 'Natural elements (air,
water, rain, land, river, mountain etc.) and human elements
(protection/conservation policies).

Vedic culture is inextricably related to nature. The entire
activity of Vedic culture is completely tied to nature
(Prakriti). There are many verses in the Vedas related to
nature conservation i.e. environment. The Vedas emphasize
on keeping the purity of two types of (mental and physical)
environment. All the phenomena that occur in the
environment are the result our mentality. In Bhagavad Gita,
the mind is said to be very fickle, but it has also been taught
to subdue it with practice and self-control.

Fad & A9 G gAY dddgged | awE g 7=
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Environmental and mental consciousness is compatible
with each other, the more the mind is pure, more pure is the
environment. As stated in the Vedas, purification of mind is
the first step for purification of the environment. According
to Aetereyopanishad, the universe is made up of the five

elements earth, air, sky, water and fire.

g ot g, aryg;, amdTer, JmusAfafy | (3:3)
The balance of these five elements has been taken care of
in the Vedas. The result of any kind of imbalance in these
elements is resulted into natural disasters. Each component of
nature has been given a divine form in the Vedas. Seasonality
is the universal law of the universe. This is called the law of
nature. According to the Rigveda -

IR . GO B Faareaikeia f&fd
AT MBI (FTWE Joicy:9)

Gods are also the origin of Seasonality and are bound by the
rules of Seasonality. It keeps the Sun in the sky. In the Vedas,
Varuna has been called the god of the seasons. Although
Varuna is known as god of water and ocean (@5 7o), but
mainly its main function is to run this universe smoothly.
For the protection of the environment, proper harmony
between nature and human is required. A description of both
these elements is available in the Vedas.

¢ e e quigeieed | g g
Ui | |

It is clear that we should take as much from nature as is
necessary for us and do not damage the wholeness of nature.
Mothers and grandmothers in our families break basil leaves
(instead of whole plants) in this sense. A similar prayer is
offered in the Veda to the mother earth that O land mother!
Whatever I harm you, be compensated soon. We should be
careful in digging to great depths (gold-coal etc.). We should
not waste his power by digging him in vain and teach us the
sustainable use of natural resource.

T i g fa aefy jieqg | WA W g ar
gegAfdan | |

Indian culture is deeply associated with trees. In the Rigveda
the whole of Vanadevi has been worshiped by the flora that
- Now I worship Vanadevi (Aranyayi) who is full of sweet
fragrance and is the mother of all the flora and is a storehouse
of hard-to-eat food.

ATCRIATATARIRTGT (7S 90:955:€)

That is why in our culture, special fasts and festivals come
in which a particular plant or tree is worshiped. Here is a
good example of celebrating the Hindu New Year on Chaitra
Shukla Pratipada, because all the trees and climbers break
out the dryness and dullness of autumn, and become green
with colourfull flowers in Chaitra (March-April). At this
time, people used to grow and worship barley (Hordeum
vulgare) in Basantiya Navratri (festival of Mother Durga),
as a symbol of power of new creations.

T <G |G Ay IR BUU GReA, TR TR
TAETR THI T

Similarly, worship of Peepal tree on Somavati Amavasya




(Amavasya on Monday)
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and Vatavriksha is worshiped on the day of Vatsavitri fast.

g = WM <f & Hq gad, I Efdgisiy ©

HET |

Apart from Peepal and Vatavriksha, many plants are also

widely recognized in Indian culture particularly in astrology.

According to astrology, the micro-cycles, glands and main

energy centers are in our body, through these the energy of

these planets and constellation enters into our body. Just

as these planets and constellation have special mantras,

gems and colors, similarly trees related to these planets and

constellations are also present on the earth.

There are nine (Grah), twelve zodiacs (Rashiyan) and

twenty-seven constellation (Nakshtras) and their associated

herbs, shrubs, climbers and trees are mentioned in astrology

are as follow:

The planets and the trees related to them are as follows-

Sun-Bell (Aegle marmelos),Moon-Palash (Butea monosperma),
Mars-Khair  (Senegalia  catechu Mercury-  Apamarg
(Achyranthes aspera), Jupiter- Peepal (Ficus religiosa), Venus-
Gular (Ficus racemosg, Saturn-Shami and Madar (Prosopis
cineraria & Calotropis gigantean), Rahu- Durva and Chandan
(Cynodon dactylon & Santalum album) andfetu- Kusha and

Ashwagandha (Desmostachya bipinnata & Withania somnifera)

The zodiac and the trees related to them are as follows

Aries- Khadir (Senegalia catechu), Taurus- Gular (Ficus
racemosa), Gemini- Apamarg (Achyranthes aspera), Cancer-
Palash (Butea monospermyg Leo- Bell (Aegle marmeloy,
Virgo- Apamarg (Achyranthes asperd, Libra- Gular (Ficus
racemosa), Scorpio- Khair ( Senegalia catechu), Sagittarius-
Peepal (Ficus religiosa), Capricorn- Durva and Chandan
(Cynodon dactylon & Santalum album), Aquarius- Durva and
Chandan (Cynodon dactylon & Santalum album), andPisces-
Peepal (Ficus religiosa).

The Constellation and the trees related to them from the
constellations are as follows-

Ashwini- Kuchla (Strychnos nux-vomica), Bharni- Aamla
(Phyllanthus emblica), Kritika- Gular (Ficus racemosay),
Rohini- Jamun (Syzygium cumini), Mrigashira- Khadir
(Senegalia catechu), Adra- Shisam (Dalbergia siso),
Punavasu — Bans (Bambusa vulgaris), Pushya — Peepal (Ficus
religiosa), Ashlesha — Nagkeshar (Mesua ferrea), Magha

- Bargad (Ficus benghalensis), Purva Phalguni - Palash
(Butea monosperma), Uttara Phalguni - Patha (Cissampelos
pareira), Hasta - Reetha (Sapindus mukorossi), Chitra —
Bilvpatra (degle marmelos), Swati - Atjuna (Terminalia
arjuna), Vishakha - Kataai (Pennisetum ciliare), Anuradha

— Molshri (Attar shamama), Jyestha — Chir (Pinus roxburghii),
Mool — Saal (Shorea robusta), Purvashada — Jalvetas

(Salix tetrasperma), Uttarasadha — Kathal (Artocarpus
heterophyllus), Shravan - Madar (Calotropis gigantean),
Ghanishtha- Shami (Prosopis cineraria), Shatabhisha —
Kadamb (Neolamarckia cadamba), Purva Bhadrapada - Aam
(Mangifera indica), Uttara Bhadrapada - Neem (Azadirachta
indica) and Revathi - Mahua (Madhuca longifolia).

The sages have prayed to calm the entire natural powers
and maintain public welfare. Shanti Sukta mentioned in
Atharvaveda has infinite importance in environmental
protection

AT AR wT gedl e Hd N |
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Hundreds of years ago, our sage became aware about nature,
environment, ecology as well as the importance of plants. At
the same time, they also realized that it would not be easy to
motivate the common man for protection and conservation
of plant resource due to their abundance. Therefore, by
connecting the protection of the environment with religious
sentiments, they created the best practice to protect these
valuable assets and that is somewhat working till day.

RATI




g Vfaeie Al &1 IS A7y ﬁmgfrﬂﬁwa,
SIS GRUATT | Ue grogferfial & @ H

€. Raa< fRKig w@a

Vet ardl & 91 sfoem™s &1 sremas argof
ar g foar il @ forer mn sfoersd favassia qern
YT 2l BT 8 | WAl @ T H e dad fh
HeAT &1 fdaRor 919 I8 SaT 2 | safert sfaey @ form
Ve Gl &7 dewd W 2| WAl @ AER R &
fooey oft <1 Srerar & w1 UHEITe sfoerd for@r S
I9a B | Ife 8T o= | FIdl &7 SUANT 9 81 df 59
UhR S8 oRgd Aga=ig aem mEifre |8l /191 SIar
2 U IRT § s BRUT SUGT Teif @l Ui
o] FE AT ST ® | Iefd §AR 99 BT SfagrT et
TIE ©, fbeg mfe |l & opMrg § P IR He<ayol
qel BT IS g & BT T ® | U e ® fh 'R
<97 H e oae @ fory vt Arnft Suder 9@l g, <9
@ TEM &F H Riaigs o Ufaeifie qewd @ Ierdl
# weayol VfoEire Al Sced @ o # gl uel
2, e & Sca o MREd & & deayel wey ura
B 9ad g, feg &3 @1 ferrerar gor SarEl a6 =gl
@ BRI SHGT FHT STANT TE g uT <@ 2| Fefy
RIIE farr 39 ded # fRaR gaeelia 8 w_eg fw
f 39 faem # iR Afhaar mawas 8| QRIAIfads wret
& IfIRFT IMACTTHT # s UbR P Ufaeiie i
QU B, fheg SHBT bl T2l fawelyor 9 81 & HROT
st 1 98 Hewaqul ARl AT # & ARl o "o 2|
S I TR W IR WRHR U0gfelfl & Hdhord
B ISHT TIR BT T & | ool & HRevr &1 I8
TSI 39T 3MY H o+l Ahel W& 8, I8 Al Weed: 8!
HET ST qehall, Ty IR ST & U Iuerel Al
@ HEg BT 39 Ao e g o feam|

TERTAS UT gY ©, Sl (REd & dapleld amdfd sfasr™
B S H RIS g 8 9ahd § |

g1 STl BT dclih HY- A od 8ial & fb
IRA gfoerd o &3 fawfodt s ) 8 Fadl 2
TR S UTogfortual # Halfdre et &= arell | yeferd
e rawen & wwfa gwdfeiRad ! & ©7 4 7| 37
ERIfeTRad JIdi A Tcchlell= RIe Fael Al UIsashA
BT W SH B B Ufdeiie gfte ¥ g grogfafy
qAT TEIES H ToRa Jiferg dern fafewr siufrafie
B H I R B T —dQEwd ¥ AR
cedrasl A Aewqel 1 A TIPS S8l 84 dohlel
I IR g 4—ariteRl ¥ Iuel AT $ud a7l &
J<d § SFHN Sudel R 8, d8] 599 W gidr 8
b TP —gaRell ¥ ¥ UPR APaR, A=RER,!
RRIER, WIHR Td RIRA anfe 37 a7 $iY 4 s 8¢
J| THES H RO 7 YA & SUGHUT D AR
TR Y BT [HH TATS, 7@, IIIH TAT R & AR
o BT Al Ieord fobar T € P 59 SISl i I8 W
=1d BT © 6 a1e & aut § 9 91 fewi 7 v &fk sifeH
fe Fila Sirel TR B P 59 |U8 H $s U0 SIS
A o gu €, R 85 doprel| SOl @ UG &
IR H Hl SR UT Bl 2 | 9 1881 @I T AIDIAR
@1 dfrer o W) AR @1 e for gon v,
H o B B 59 IRReR § 9 7 A wRA are
TR Afdadi & IR H BRI WRdT Srdt oY [P g9 GfTeT
@ fqaRor @ g8 ff e g © b Mfed & ug ogazen
GRem @ g | N 980 PRIR B BT | UT STl
H Tl He Wi & SaR ff o Bk ® fF e

eI 3+ Y # Tg Ao Mf¥Ed & weayef 7
b SHPT BT e AP <& 8, I8 W< el |
I SFHR @ U SUeTe qrogfrfidl b1 wewd e
SAG] STAIAIT BT STREVS & SIS wgUITN & UTH
Ragdl, ARraTe A 2 A= Rig gcdie, 4R Rig acdia
T Jgar g g@fd & Ige a1 ura arogfafial |
[HST ST Fhdl © | T8l A TS AT H yvgletitdl a 3=
UfERis Agd & SaTdol U ¢ | ddiel Sffr
I8 URaR e Ue fafewr siiufaRie ora 9 &1 s
H He<ayul val W ARA R g | fafesr Siufaite e
# gafel URAR & ARIAT AFTR TR & MHIR W,
T RO g1 Ugd HewdqUl AHIT SISl ddb el
2| TchIele —qdeel] § Y—IToRd & Hhed & Hewdyo

T W™ M & PR $9d U 3P —ToRd FF!

YPHR I WR W e Bic Bl agell dI ol ol [
T oMfhaRl G ATR[SIRI AfFferd &l off 39 |8
A 1929 30 BT TP Y URtant +ff ur g8 2, o wafdrar
B AR G ATl &GN H DRI AT S o [

T T8 S ER1 RiE 9afa & G ¥ w3
TS ST e e ifyeral @ ufd SHd! STReddr
g wfa &I W yelRid a=d g | e & &3 7 99 &1 9Rd
B BT & IR H mEd wRa € O fafew siufafde
Riem & ded ¥ 1854 0 B TN ge B oW A W
g g fb o TRk R eEh e e arewrany
T BT BT YRATd fhar T o 3R S HUR Uver
IR B8 What IR Pierel Wel T o, IR 31 BRI
Rig gl & 1917 S0 B IR YISHRI & TSl YHTT 9= |
1A faemera & “Hexar forar 1T 8,° Safe debrei




i # Ufaeie ol § Hexdr ddd ufie R @
R R1em =i @1 &1 for 1 B 59 yHT U 9
W glar ® b Jefl Jirel dlefie AT Fdqvel qars
g1 M ofl, freg e WSS yMd R e e,
S I THIOT UF F TS S Fhdl 8 | AT AR
gfshar ¥ FHERIT 99 1865 & Udh e UF H TSR
% M B Seoid fhar AT B, R TSR Bl SI0THo
(Fezm) forar a1 & dm 398 aotarT oy =a1fd i &1
oo faar 137 8 [ TetamT STIRIREAT | 9=l ST are
Udh UHR B BT AT |

3 X8 §9 STl W dobhTel Siaerd I aHf=d
Al SEeIRAt ura Bt € 39 a=d # 3w of
Seoi@ =g g b wmeneff daa @q wel & 39 gxaraol
Pl T YT TAT {O B QS DI YA gTe R
U7 off, $AfIY HIS[E Wl SIS Bl eI el bR
g | afe 39 e | erewe fhar o dr Af¥Ea &
T dobreid fRen ugfa rferaven, wrfiote Refa
der =g ufhar enfe @l 3R N SHeRN Ut &
Fhdl 2 IR U YbR & e & i w9 H s
Ugfafial & ud WHeR ¥ IS sfee g @
eI

< g
1 gERIT 9O 9 U e, H dRReR
% Il gy forar gam 7 (Hera—1)
2 FHERYd GUE Y UK g, OraH @ o
IUG B AR R FH IJ=d, gH anfe

ford 8 g (Heria—5)

fel @& 3T delal oeg 1 forar a1 &
Saf$ g4 & TSl d deld TR e B
(FeTTTh—6)

TG G 9 U AR B IR
Uerger wd dAlq @1, o foram gem ©
(FTTTh—3)

TG S8 9 W AIdIeR BT IR
Ugrrer vd AT & SdRe Jo W AwEd
TSR & TS B (HerTa—4)

YOG el H We-hic @ I
AR G AHaR] agell HT Seeld b
T B (el idh—7)

qeforem dmRal @ frae foar gem @
(FeTTh—8)

iR, §0TA0 Td FRUTSA, IMEYFTh R BT
g™ U 419 AP, TH0 I UUS
Hu, g faeell, 1995, Jo—356

[T GUE | U 4 ER1 RiE gd@ta @
gy Il gAT uE, RO e uigel
faemed & M @& M AeRaT forar gar '
(FeT-1dh—2)

10 ARG U8 9 U e, e feum

MR T gon & (Felrd—9)

Helidd —2



r 2
- -;5‘3“1*
N

5

I BTNRES NPT e




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40

