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Abstract 

Two new black mildew fungal species, Asterina rubiacearum sp. nov. and Balladyna canthiigena sp. nov., which 
infect the leaves of Canthium dicoccum var. umbellatum (Rubiaceae) are described from Mahabaleshwar, Maharashtra 
(India). Taxonomic descriptions, photomicrographs, line drawings and comparative account of close associate species are 
provided.

Keywords: 2 new species, Asterina, asterinaceous, Balladyna, meliolaceous 

Introduction

India has a rich diversity of black mildew fungi with about 1159 taxa reported. Many of the black mildews belong to 
the meliolaceous and asterinaceous fungi with 745 and 300 taxa, respectively, in the world (Hosagoudar 1999, 2008). 
These fungi are characterised by forming black, ectoparasitic, superficial colonies on the host leaf surface. They are 
host specific in nature producing septate branched hyphae with appressoria; ascospores develop inside the thyriothecia 
or perithecia (Hosagoudar 2012). The family Rubiaceae is infected by many of these fungi. Especially so the genus 
Canthium on which eleven meliolaceous fungi, two asterinaceous fungi and five species of Balladyna have been 
reported (Hosagoudar 2013). 
 During the exploration of foliicolous fungi from Mahabaleshwar and its adjoining forest area (located in Satara 
District, Maharashtra State, India), a new species of Asterina and another of Balladyna were discovered on Canthium. 
These two new species are presented here with detailed description and illustration and they are compared with their 
closely related taxa.
 The species of Asterina and Balladyna were collected from various localities in the study area during several 
field trips in 2012–2014. The host plant was identified with the aid of flora of Maharashtra and prepared as herbarium 
material (Hosagoudar 2004). The dried leaf material was processed to observe fungal specimen and after critical 
exanimation, the fungi were identified as new species by using standard literature (Hosagoudar 2009, Deshpande et al. 
1995, Farr & Rossman 2014). The new species were deposited in Herbarium Cryptogamae Indiae Orientalis (HCIO), 
IARI, New Delhi (India). Biometric data was recorded with at least 20 measurements of structures; illustrations 
were prepared with Camera Lucida and photomicrographs taken using a digital camera attached to a Leica DM2000 
fluorescence microscope.
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Introduction

The genus Bothriochloa Kuntze belonging to the 
tribe Andropogoneae of the family Poaceae 
Barnhart is widely distributed throughout the 
world, and represented by 38 species (POWO 
2021).  The genus is represented in India by 13 
species, of which six species, viz. Bothriochloa 
compressa (Hook.f.) Henrard, B. ensiformis 
(Hook.f.) Henrard, B. grahamii (Haines) Bor, B. 
jainii Deshp. & Hemadri, B. longifolia (Hack.) Bor 
and Bothriochloa woodrovii (Hook.f.) A. Camus 
are endemic (Prasanna et al. 2020, Kellogg et al.  
2020). 

While revising the genus Bothriochloa for 
India, a small population of Bothriochloa species 
was observed in the Eastern Ghats of Telangana, 
and a few specimens collected from the existing 
population by the second author. The voucher 
specimens were studied critically and identified as 
Bothriochloa ischaemum (L.) Keng. The 
identification is further confirmed by matching the 

specimens at CAL and BSJO and also with 
electronic images of herbarium specimens at Kew 
Herbarium Catalogue (http://www.apps.kew.org). 
In India, the species is known so far from Bihar, 
Gujarat, Haryana, Himachal Pradesh, Jammu & 
Kashmir, Karnataka, Meghalaya, Punjab, 
Rajasthan, Uttarakhand and West Bengal (Prasanna 
et al. 2020,  Kellogg et al. 2020). It is not reported 
from the Eastern Ghats (Pullaiah and 
Karuppusamy, 2020). Hence, the present collection 
forms the first report of this species in the Eastern 
Ghats. A detailed description and a photoplate are 
provided to facilitate easy identification. Voucher 
specimens are deposited in the Botanical Survey of 
India, Deccan Regional Centre (BSID), 
Hyderabad, Telangana.

Taxonomic treatment 

Bothriochloa ischaemum (L.) Keng in Contr. Biol. 
Lab. Sci. Soc. China, Bot. Ser. 10: 201. 1936.  
Andropogon ischaemum L., Sp. Pl. 2: 1047. 1753. 
Dichanthium ischaemum (L.) Roberty, Biossiera 
9:160. 1960 (Fig.1). 

Perennial. Culms tufted, erect or 
geniculately ascending, terete, up to 80 cm high; 
nodes glabrous or sparsely bearded; internodes 2.5 
– 9 × 0.2 – 0.3 cm, glabrous. Leaves mainly 
aggregated at base; leaf blade 3 – 22 × 0.2 – 0.4 cm, 
narrowly linear, glaucous, flat, hairy at base, 
scabrid along margins, acute-acuminate at apex, 
scaberulous on surface; ligule c. 1.41 × 1.03 mm, 

Abstract  Bothriochloa ischaemum (L.) Keng is reported here as an addition to the flora of Eastern Ghats from Kinnerasani Wildlife 
Sanctuary of Telangana. A detailed description and a figure is provided to facilitate easy identification.

Keywords: Bothriochloa, Eastern Ghats, Kinnerasani Wildlife Sanctuary, Poaceae, Telangana.
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Nano silica sulfuric acid catalyzed facile synthesis of azothiadiazoles under co-
grinding and solvent-free technique 
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An efficient method for the use of nano silica sulfuric acid as a heterogeneous catalyst in the synthesis of thiadiazole-
containing azo dyes via diazo coupling of substituted amino thiazole under solvent-free conditions is described. The method 
presented is effective, green, inexpensive, and satisfactory to give the products in high yield with an excellent purity in short 
times under mortar–pestle grinding. The environmental friendliness and re-usability of the catalyst make this protocol 
attractive in organic synthesis. 

Keywords: Azo dyes, Nano silica sulfuric acid, Thiodiazole, Rice husk, Mortal-pestle grinding 

Over the past decade, substantial progress has been 
achieved in the organic colour chemistry. Principally 
aromatic compounds holding ‘azo/diazenyl’ 
(R−N=N−R) as a chromophoric functionality are 
found to be important class in the fields of colour 
industry and have great applications in high 
technology domain like linear and non-linear optics, 
reprography, electronic devices, sensors and 
biomedical uses1-4. Moreover they are well known for 
their use as colorants in the digital printing and 
photography5 textile industries6, chiral receptors7, 
chiral switches in photochemistry8, new glassy 
materials9, liquid crystals10, in dying of food, 
cosmetic, drug, biomedicine11, and molecular 
recognition12. Therefore, due to their versatile 
skeleton and uses in many practical applications, the 
development of such compounds received much 
attention. In fact, it is the area of current research 
interest where researchers are paid attention to 
synthesizing these compounds via simple and eco-
friendly methodologies.  

Routine acid-base catalyzed processes are effective 
for near quantitative formation of the desired azo 
derivative via diazotization of arylamines in the 
presence of nitrous acid or sodium or potassium 
nitrites. But the homogeneous characteristics and 
environmental incompatibility of harmful acidic 
material limit their usage in conventional processes. 

Nowadays, heterogeneous solid acid reagents have 
resolved these problems and improved activity and 
selectivity rather than individual reagents in the 
synthesis of azo dyes13–15. They also assist to boost the 
fundamental research and industrial potential of 
heterogeneous catalysis due to their inexpensive and 
eco-friendly character. Further, these reagents help to 
simplify purification processes as well as prevent 
release of reaction residues into the environment16. In 
this regard, nano structure solid acids such as nano-
silica sulfuric acid (nano-SSA), have attracted great 
interest of scientific community due to their adequate 
catalytic performance, stability under intense 
conditions, and extraordinary physical as well as 
chemical properties, like large surface to volume 
ratio17, renders a plurality of active sites. 
Alternatively, it has excellent activity and selectivity 
on an industrial scale as well. So, in most cases, it can 
be recovered from reaction mixtures and reused. In 
addition, the physicochemical properties such as 
inertness under the reaction progression and tunable 
pore structures believe that nano-SSA becomes the 
best solid support for the organic transformations17e.  

While designing new chemical processes, besides 
using heterogeneous catalysts we also try to focus one 
of the thrust areas under the green chemistry principle 
is to explore alternative reaction media or reaction 
conditions to furnish the desired chemical 
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Indium doped ZnO nanorods for chemiresistive
NO2 gas sensors†

V. L. Patil, a D. S. Dalavi, b S. B. Dhavale,a S. A. Vanalakar, c N. L. Tarwal,a

A. S. Kalekar,d J. H. Kime and P. S. Patil *a

Semiconducting metal oxides are promising candidates in gas sensor technology, enchanting the

scientific community with their remarkable ability to detect various gases at moderate operating

temperatures. It is a well-known fact that the gas response of metal oxide and doped metal oxide-based

sensors primarily depends on the aspect ratio of the morphology and the number of defects found in

them. Hence, the purpose of the present investigation is to enhance the gas response of the zinc oxide

(ZnO) nanorod arrays by doping the indium (In) with various concentrations in the zinc oxide matrix. The

doping concentration of ‘In’ varied from 1 to 3 volume percentages by using the reflux method. The

physico-chemical properties of the indium doped zinc oxide (IZO) samples were investigated by X-ray

diffraction, field emission scanning electron microscopy, photoluminescence spectroscopy, X-ray

photoelectron spectroscopy, etc. The IZO samples reveal a wurtzite hexagonal crystal structure. The

FESEM image shows a nanorod-like morphology with an average diameter of 100 nm and an average

length of 2 mm. The roughness of the IZO samples was studied by using atomic force microscopy. The

photoluminescence study revealed that the defect sites can be increased by altering the interstitial

properties or by external additives. Herein, we report on the formation of signatures emanating from defect

sites. The IZO samples show the enhanced gas sensing response towards NO2 gas at 175 1C operating

temperature as compared with undoped ZnO. Also, the lowest detection limit for NO2 gas was found to be

5 ppm at optimized temperature, which is the highest detection limit at a low operating temperature for IZO

samples. Notably, the doping of ‘In’ in ZnO substantially improves the gas detection capability.

1. Introduction

In recent years, semiconducting metal oxides such as SnO2,
ZnO, MnO2, WO3, TiO2, and In2O3 have played a key role in
various research areas including solar cells, supercapacitors,
gas sensors, and photo-catalysis, and many more applications.1

Among these, ZnO, a n-type semiconductor, is a promising
material due to its non-toxicity, wide bandgap, ease of synthesis,
doping, and high mobility.2 Moreover, the bulk to hierarchical
nanostructured morphologies of ZnO can be easily tuned with
the help of a variety of physical and chemical techniques,
including sputtering, evaporation, hydrothermal, spray pyrolysis,

chemical bath deposition, reflux, and SILAR methods.3–7 Out of
these, the reflux method is one of the most favorable methods
due to its properties to alter the morphology and thickness by
controlling the deposition parameters like deposition time,
temperature, pH of growth solution, and bath composition.8 In
addition, it offers an easy way of doping the various elements.
The doping concentration can be tuned to get a good uniformity
and attractive thin films for gas sensing application. Meanwhile,
the physico-chemical, optoelectronic, and gas sensing properties
of ZnO could be dramatically changed by the addition of dopants
or external impurities to the host element. As far as the gas
sensing is concerned, doping elements are responsible for the
creation of the defects or oxygen vacancies in the matrix of ZnO
and change the aspect ratio of the morphology which helps to
adsorb the target gas molecules and subsequently results in the
enhancement of the gas response of the target gas.9 Various
transition metals like Cu, B, Ni, Co, Al, In, and Fe were used as
dopant materials into the ZnOmatrix for the detection of various
oxidizing and reducing gases.10 Herein, we utilized indium (In)
as a dopant because of its possible advantages like augmenta-
tions of carrier concentration, conductivity, valences and ability
to give rise to oxygen vacancies within the ZnO surroundings. It
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यशवंतराव चव्हाण यांची साहहत्यववषयक भूममका 
 

प्रा. माधवी सुरेंद्र ऩवार 
 

मराठी ववभाग, कृष्णा महाववद्याऱय ,रेठरे बु.ता. कराड , जि. सातारा, वऩन कोड ४१५१२४ 
 

--------------------------------------------------------------*****************---------------------------------------------------------- 

 
प्रस्तावना 

  
१९४५ च्मा आवऩाव देळऩातऱीलय आणण आतंययाष्ट्रीम ऩातऱीलय काशी भशत्लऩूणण घटना घडल्मा.दवुये जागततक भशामुध्द , 
बायताचे स्लातंत्र्म ,स्लातंत्र्म,बायत ऩाककस्तान पाऱणी , भशात्भा गांधीची शत्मामा वायख्मा एततशासवक घटना घडल्मा. आणण 
घटनांचा वभाजभनालयय दीघणकाऱ ऩरयणाभ झारा. आर्थणक , वाभाजजक, ळैषणणक, याजककम, धासभणक अळा वलवलध 
ऩातऱीलयीर जीलनवंदबण फदररे. त्माचा भयाठी वाहशत्मालय ऩरयणाभ झारा.झारा. त्माअतून नलीन लाड्भम प्रलाश उद्माव 
आरे. वाठोत्तयी काऱात भयाहठ वाहशत्माचा अनेक वलवलध अंगानी वलकाव झारा.दसरत , ग्राभीण, स्रीलादी, आहदलावी अळा 
प्रलतृ्तीचे प्रलाश तनभाणण झारे.झारे.वभकारीन जाणणलांचे दळणन वाहशत्मात मेलू रागरे.माचकाऱात वहशत्मात अनेक धुभाये 
पुटत शोत.ेत्मातून वाहशत्माचा व्माऩ वलस्ताय लाढत याहशरा. 
 
मळलंतयालाचे वाहशत्म वभकारीन वाहशत्म आशे.त्मांच्मा वहशत्मातून त्मा काऱातीर घटनांचे ऩडवाद उभटरेरे हदवतात. मा 
काऱातीर भाणवांच्मा इच्छा , आकांषाआकांषा, प्रमत्न, अवशामता,अवशामता,ऩयाबल, लेदना, वलद्रोश, स्लप्ने,इ. अवलष्ट्काय 
ऩाशालमाव सभऱतो म्शणनू अळा काऱाळी आणण त्मा काऱातीर ऩरयजस्थतीळी जलऱचे नाते वांगणामाणत मळलंतयाल 
चव्शाणावायख्मा रसरत रेखकाचा आणण त्मांच्मा वाहशत्माचा अभ्माव कयणे गयजेचे आशे. भयाठी वाहशत्म षेरात 
मळलंतयालांनी वलवलधांगी रेखन केरे आशे . चरयरात्भक, आत्भकथनऩय, लैचारयक, रसरत अळा स्लरूऩाचे रेखन केरे आशे. मा 
रेखनाफयोफयच त्मांनी वभीषेच्मा षेरात शी भोराची काभर्गयी केरेरी आशे. त्मांचा वाहशत्म वलऴमक दृष्ट्टीकोण लेगलेगळ्मा 
लाडभमप्रकायाफद्दर वभथणऩणे त्मांनी आऩरे भांडरेरे वलचाय प्रकट केरे आशेत. त्मातून त्मांची वाहशत्माकडे ऩाशण्माची बूसभका 
स्ऩष्ट्ट शोतेमळलंतयाल चव्शाणांनी वाहशत्म आणण वभाज , वाहशत्म आणण बाऴा , वाहशत्म आणण अनुबल , वाहशत्म आणण इतय 
व्मलशाय मांचे तायतम्माने आकरन करून वलचाय भांडरे आशेत. त्माभध्मे त्मांचे बालस्ऩळी वंलेदनळीर भन आणण भासभणक 
वभीषा आस्लादक डोऱवता ऩाशालमाव सभऱते. म्शणनू मळलंतयालांच्मा वाहशत्मवलऴमक बूसभकेचा प्रस्तुत ळोधतनफंधात वलचाय 
कयणाय आशे. 
 
शोधननबंधाची उहिष्टे  
 
१. मळलंतयाल चव्शाण मांच्मा कामणकतृणत्लाचा आणण रेखन कामाणचा अभ्माव कयणे. 
२. मळलंतयाल चव्शाणांचे बालस्ऩळी भन, भासभणक वभीषा  वाहशत्मवलऴमक दृष्ट्टीकोन माचा ळोध घेणे. 
३. मळलंतयाल चव्शाणांच्मा जीलनलादी दृष्ट्टीकोनाचा अभ्माव कयणे. 
४. मळलंतयाल चव्शाणांच्मा वाहशत्माचे वाभर्थमण अभ्मावणे. 
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ABSTACT 

India’s population is 17.7% of the world population. India has rank second number in 

world. Increase of population is the big problem of India. Because of the population there is 

increased the unemployment problem. Government has facing so many problem because of 

the unemployed peoples like increased the crime, wrong activity ect.  So Government of 

India launched various programme for reducing the poverty and unemployment. Government 

launched the Mahatma Gandhi National Rural Employment Guarantee Scheme 

(MANEREGA) for provide the guaranteed 100 days work to unskilled labours. In sangli 

district the district authority was formed the five year plan of MNREGA and implement it for 

reducing the poverty in rural area.The scheme is implementing very well in the district and 

provided employment in rural area.  

Key Words:-Manerega, Irdp, Jry, Trysem 

 Introduction 

              India is a very big populated country in world. India’s population is 17.7% of the 

world population. India has rank second number in world. The density of population is 464 

per km2. Increase of population is the big problem of India. Because of the population there 

is increased the unemployment problem. Indian economy is under developed, so the 

economic growth is very low and these are the cause of unemployment. Because of slow 

economic growth rate they cannot provide the employment to all people. In India 65% 

population engaged in farming work but due to seasonal work they can’t work in farm some 

period and they become unemployed. According to other nation, India cant developed in 

industrialization. The development of industries is very low in India so they can’t provide the 

employment to people. The people of India are having low education, because the lack of 

skill education people can’t achieve the job opportunity. Because of the unemployment 

problem there are increased the problem of poverty. Government has facing so many problem 

because of the unemployed peoples like increased the crime, wrong activity ect.  So 
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Abstract
The agrictdtural sector is boost sector of Indian economy, vvhere big human population is directly

and indirectly engaged in agriculture. Where, allfarmers have cultivated various crops in three seasons of
year. But, monsoon climate have provided high water through maximum rainfall to agriculture in different
parts of India, therefore, Sugarcane is vital crop mainly cultivated on large area in every yean Therefore,
the Satara district has taken for study which is considered as the core district of sugarcane cultivation
occupies about 8.94 percent of total hectares in the Maharashtra State. This paper is an attempt to analyze
the correlation between rainfall and Sugarcane Landuse in Satara District. Where, Spearnlan's Rank
orcler method is applied for analyzes the correlation of between rainfall and Sugarcane Landuse and
calculated r = -0.32 i.e. moderate negative or direct correlation.
Keywords: Rainfall, Sugarcane, Monsoon, Landuse, Satara.
Introduction

The climate is vital part of atmosphere which controlling the biodiversity of earth. Our India
comes in monsoon type of climate and this monsoon climate is the chief source of Indian agriculture.
Actually, agricultural sector is boost sector of Indian economy, where big human population is directly and
indirectly engaged in agriculture. But, monsoon climate has distinct rainfall characteristics, followed
irregular and concentrated distribution pattern of rainfall. Its variation and concentration have controlled
the surface and sub-surface water availability, which is big water provider of agriculture for different
crops. Therefore, all farmers have cultivated various crops in three seasons of year with pattern of rainfall.
But, monsoon climate have provided high water through maximum rainfall to agriculture in different parts
of India, therefore, Sugarcane is vital crop mainly cultivated on large area in every year. This crop is a
significant commercial crop of India which balancing rural local economy.

The Satara district is placed in the western region of the Maharashtra state where, about 64653 hect.
Farmland of district occupied by Sugarcane crops . Where, principle river Krishna, also, other important
rivers- the Koyna, the Nira, the Man, the Tarali, the Urmodi, the Vasna, the Yerala, the Venna, the Kudali,
etc. are the water source of agriculture through Koyna Dam, Dhom Dam, Mhaswad Dam, Veer Dam,
Kanher Dam, Uttarmand Dam, Morana Dam, Yeralwadi Dam etc. especially for Sugarcane crop belts of
district.

Study Area
The Satara district selected for the study of rainfall and

Sugarcane Landuse. The study area Satara district encompasses
the south-western part of Maharashtra state with its particular
historical uniqueness and distinctive set of physical features. It is
situated over Sahyadli Mountain ranges, locating between on

17 0 5' to latitude and 73 033' to 74054'East

longitude. There are numerous landforms like Krishna River,

Mahadeo and Bamnoli hill ranges,Sitabai and Aagashive are

some other hills in the district. Where, 30, 03,922 persons are

habited according to 2011 Census. This district is covered totally

10,484.0 Sq. k.m area with its 742 m (2,434 ft) elevation from

the mean sea level. This area receives 310.6 mm to 3576 mm of

normal annual rainfall. Satara district has composed from eleven

tahsils and 1739 villages. Eleven tehsils are Satara, Karad,

Koregaon, Man, Khatav, Phaltan, Jaoli, Patan, Khandala, Wai,

Mahabaleshwar.

Objectives
The main objectives of this research paper are as under:

l. To study the spatial distribution of rainfall in the study

region.

2. To study the spatial distribution of Sugarcane Landuse in the study region.

3. To examine the correlation between cowelation of between rainfall and Sugarcane Landuse in the study

region

71
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TOURISM EDUCATION: NATURE AND SCOPE 
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ABSTRACT: 

 Present paper highlights the role of tourism industry in social 
and economic development of country, contribution of Government, 
Ministry of Tourism and other tourism related organization in 
infrastructure development, effectiveness of different schemes and 
programmers initiated. Government to increase the tourist inflow 
and economic benefits of tourism industry. 

The growth of tourism sector is expected to rise further in the 
coming decades as the sector is expanding fast. Tourism industry is 
expanding day by day contributing a lot towards the economic 
development of society by providing employment opportunities and 
huge increase in foreign exchange earnings. Tourism is an activity 
that is mainly carried out for recreational and leisure purposes. This 
activity has proved vital for many countries -developing as well as 
developed countries. It has been proved in the case of India. Several 
establishments are included in the tourism industry whose 
products are mainly sold to visitors. Railways, waterways, Roads 
and other amenities like Electricity, supply of Water, Sewage 
Drainage, and other facilities like Accommodation, Aviation Sector 
Recreational facilities, Restaurants and Shopping facilities etc. are 
one of them. As all these components creates, the foundation of 
tourism industry the Government of India and Ministry of Tourism 
are launching and developing various development schemes to 
improve the present situation of infrastructure in India. 

 Some negative sides too but this problem can be eliminated by 
the joint efforts of government, tourism organizations, media, and 4 
course local communities. 
Key Words: Earlier and today's development, social and economic 
impacts, Indian Tourism present situation. 
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ABSTRACT 
The modern world is going through the concept of a global village and it has become unavoidable to migrate from one country or re-gion to another for various reasons. This migra-tion has given rise to multiculturalism. As lit erature is the reflection of the societal, politi-cal and cultural changes in the society, we can find good amount of literature on it. The present research paper aims at exploring the aspects of 

multiculturalism and question of identity in 

Jhumpa Lahiri's The Namesake. The paper con-
sists of the concept of multiculturalism, general introduction about the author, the story of the 
novel The Namesakein brief, the aspect of 
multiculturalism and the question of identity reflected in the novel and the concluding state ment. Along with the aspect of muiticuturalism 
and identity crisis, we can also find the general theme of displacement in this novel. The au-
thor has focused on the problems and mental 
agony of the indian immigrants and their efforts 
to adjust with the new circumstances and their 
search for their own identity in a foreign land 
amidst new culture. They even suffocate in this 
altogether unfamiliar culture and make unend-
ing efforts in adapting with the American cul 
ture. 

Key Words: multiculturalism, Socio-Cultural 
Changes, identity 
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