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Vindhvanchal is a very famous pilgrimage and tourism site in the west of Mirzapur city, Uttar
Pradesh State. India. The main city in east is a commercial centre for cotton, metal ware and
carpets. Among the Hindu population, it is believed that the primordial creative forces of the
GOD and the power of the GODDESS make respective triangles which superimpose opposite
to each other as hexagram at a point or node (Bindu (point) +Vasini (located) or
Vindhyavasini. located in a point/node) in Vindhyanchal. The region has served as a natural
connecting point between north and south India. Before independence of India from Britain
in 1947, it was a flourishing commercial centre. Post-Independence, the negligence of
planning authorities and nexus of bureaucrats and politicians started affecting its
development. In the meantime, emergence of new industrial cities as Kanpur, Agra,
Moradabad, etc., nearer to the capital city of Delhi, posed serious challenges to the
development of this small city as many commercial and business activities along with the

skilled workforce started shifting to these new cities or to the relatively bigger neighbouring
cities of Varanasi in east and Allahabad in west. In the present paper, the significant causes,

issues and challenges in development of
Vindhyanchal 1s discussed with geographical perspective. An attempt has been made to find

out the ways to restore the lost glory of the city as a centre of pilgrimage, tourism and
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Introduction

amenities, sustainable
al bond.

Sustainable urban environment
environment with provision of
and water, power,

of a city requires good living
physical infrastructure, clean air
nanagement of scwerage, drainage and solid
vic facilities and amenities, It reflects the quality
an community. The national development plan
ful without incorporating a sustainable urban
development plan in it, as two-thirds of the national economy is
contributed by the urban sector, In India, large cities are the focus
of urban policies and programmes (Mahadevia 1999), though
poverty is concentrated in the small towns (Dubey and
Gangopadhyay 1999), which also have lower levels of basic .
services than the large cities. The larger cities very easily get
integrated into the global system and the smaller towns into the
local economy, with no continuum between the two (Kundu 1999).
Therefore, it is important to focus on the development of the small
cities like Mirzapur. The city has long histogenesis and famous
as the cultural node of Vindhyanchal as well as trade and
commerce of carpets and metal ware,

Statement of the problem

can’t be success

The city faces the problems in the form of poor infrastructures,
overcrowding, traffic congestions, environmental pollution, and
urban resource mismanagement. The civic authorities have failed
to formulate and implement plans for urban rev;:a}r and
development in time. Public Works Department (PWD), Town
Planning Department, Mirzapur Municipal Board (MMB), Jal Kal
(Water Board) and Mirzapur-Vindhyanchal Development
Authority (MVDA) lack coordination which aggravates the
planning problems.
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An Appraisal of Urban Land Use and Planning

= of Mirzapur City

- Akhlfeadrs Neth Tiwery, GN, Stogk and P.R. Sharmma
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CONCEPTS

Nevelapment s 0 pracass al  sweroll
growth arcl improvement of person, place ar rhing.
I is aflen token Fnterchonpeably with prowth bt
the Intrer miny oo nepntive in ahtence of any
intritutional auppor or neency with some cataly e,
Rrankfield ( (974 nkes rhis goance when he defines
developmant s “the whole process of change
hoought about by the creation s cxponsion of an
inferdependent workd sssem” (1] According 1o
Tesdnre * Nevelopment in nofl porely 86 ccanamic
phehomeran e cxther B ashi-dimencionsl
proosas ivelveng rooreenimtion and roodiceintion
of ithe covsrmie  wad  sovial  sysieom”
Levclopiiil is proccs of inprovisg e guslity of
ali bummm Bves with Uzoc oqually  onporiel
aspocts. Thas ar

¥ Rahing peoples’ living levals, Lo, oo gl
sormurmption. levels of o, madical sorsices,
educadion Uhrowes reluvaen growtls proccsscs,

P Crexing conditions conducsive o the growih ol
perpiea” seifesteem throogh the esdablishment ol
socipl, political sand eponomic seaems  and
instingtiors which pramote hwan dignity and
respact.

o lixvoasns  penpdes’ freedom da choose By
enfarging the range of their chaice varables
o wirksies af poods and serviees | 2]

APPROACHLES

Development Saudive pror o Uw world
war  period  wes  besically copooood  about
cupmmeic developmonl (heorkes. Wil e s,
didlirctil approschies cvolvial cxpunding he wwope
o moltiple discipliocs and  diverse aress of
rescarch, It can be widersiood weder the [olkowing
phises:

L.Clascdenl Phase

Inffuercad from  mercaniile  thearies,
Chasical phise started in 18h Century snd cowvered
the longest time phase mple warkl war perind of
19, Adsw  Sinith, [kndd  Ficeedo wad Johiy
Stuar) Mill, and the fourth, the unorthosdi Rober
Mlalibis were misl significent contrimears of thic
phitse. They weie specially zheul the thenry af
valpe, distributine  theory  amid  irecemationoal
mrade Kl M stailfed  the  sume  mailess,
alibough with differem ooochedons sl defending
the wirking chies, which maker him o clasdes]
ccomamint 1o De cyes of s Bigborians, Thanks w
these authors, the shudy of economics hecmre mane
of 3 wisnez, ingesd of st heing some kind of
philesophyiL Theﬂncnﬁ of the cleidoa) schol,
which demimuled sconomic ihinking n Crest
DNritnin urii] sbout 1870, locusad om courailc
growih and  eopaomic Fecdom, streidng luisee.
foire ibems amd  free compelition. Moy of
limdemenial cosoopls eod poncipla ol dessioul
ecismimics wore wdl faeth b Adsn Sailhcs Al
Tosgusiry. e thie Sy o G of Ui Wssilt o
Samivms | FTTE). .:'I.MIE b Smith,
free  competitiosn mdfroe wrade would inedy
prommee A mfion’s AL wowth,  The
community bonefits mosl when sl ol s
smcmbery, fflow Ber woliFhilees. In oo e
econuany, ndividuals meke o prodil by produciog
gl (et - otlesr preple s willleg e bey,
Tncliwichatis spremd memey e soods (hal ey wanl
oF meed ekl Senfth dovemstiuled  Gompciitiv
bwying ol selling boemeted Wi endaly
ayslemn of economic cooperalion.  This sysban
evalves thraugh the process of bl vidud cloics a4
apposed 10 central direction. Smith intoduved the
rudiments of a laboor beoey of valos e o thwory
af divribution o mmalysre the Lewbors ol lbe
enloprises. Ricanko bealilolly anadyvsad o b
Pringiles o Poltheal - Lxomsos il
Taxativn (1817) that the valoe ol goods prudoced
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Probieans and Prespects In Development of Non Renswable
Enerpy Resources in Yobe State, Nigeria

Akbilendya Nalh Tiwary
Semwen Leciurer il Head, Departasenl of Geowaphy. Yobe Stae Unovemity,

Danminm, Yobe State, Nipema
ARSTRACT Nigena has one of the lowest electrarity genemibion per capsta rate m the world reultmg m shortage of power
supply andl hemvy dependence on fossil foels (79 % of total). At present, only 109 of rural houssholds and 50% of the
country's total populsbion bave sccess o national power grid elaciricilty. Separale resemrches conducied by Energy
Commassion of Nigenn and Global Energy Network Institie (GENT) have concinded that 100% sisble powes supply from
renrwable eoeegy 1= posuible w Nigenia. Yobe State (redotively rural and under developed stale) 1 located m North Eastern
part of Nigere wifl Dumaturn a5 sate copital The cuptal itsedf s facmg sonous power cnss, not goltag cven an hosr of
electricity from the wational power grd. In the present papes, the reseurcher tries to fiad ot significant problews and fature
proapects for development of these resources m Yobe Stake. The regian is lughly ander developed owmg to lack of basic
wifrmstruchure fctlites andd pohiical smstability dus to msurgency of Boko Haram (a terrorist group wn north castern Nigena).
The repion 15 dry and windy which has poed prospeets of developmg three renewable snergy resmuress, 1o, salar, wand and
bemnasy. The stdy traes jo fnd out e vioble mesns to harnegs these energy poteatial Asong the major challeages in
sdoption of these resonroes mclude, lack of political will, boko haram insurgeacy and finance The collaboration of private
players (mainly oil compasies of southern Nigeris), internetional funding and md agenews, both local and federal
gevernmient and local people should come forward to adopt thee racwable remces. For adophcn of these allemative
sources of enerpy, cresiing swareness and lirtle rmnang fo local people 1 mgured
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GIS and Remote Sensing in Urban Development
Planning: Issues and Challenges of Developing
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amd nmmummwm-iﬁmmmm feuding o &
wrben Hiing ewviromment. The imerewie i the ammber of urben conters anid de mot suffice the gl
af plavning |1 hﬁmhmﬁhﬂ{ﬁ“hﬁn—hdﬂﬁ:ﬂﬁmm aquahily of arbaes

= Sualmipabde nrban devclopmens, GIS (Creogrephical Information Sysemi, GPS {Cilobal Posilioning System). RS iRemote
Seniing! wrhan plunning, developay workd th

I. lntroduction A

Cities are mixdill points for socio econandic sctivties. Thq-"’:
create joh oppartumities. and other meare of livelibood. In
developed wurld, urhan development reics are canstant o,
decline duc to vegulnr sctllement paitorns and elatively
stuble ppulmion. In contrast, developing countrics ars still i
industrinlizing and urbanizing. sothey arc just beginnng o
fswe the additionsl challonge of making theip devalopment
sustsinable for the long-temm (2] Utban Plusnirg imvolves
uh'p:tiunrumlhndpmu-mrmmu
development. It involves analyzing and predacting the arban
envirenment quantitatively and qualitmtively o e umud
cvuhzste alternstive polcy eptions |eading o 2 Bic.
The feadbock mechanism of the planning  onfures
sustinable wrban developmeat (Fig. 1) A good restmech
nﬂlmdulmaﬂupmdmm;mmhypwﬂﬁa
dynamic platfpem for the sustunable living eavironment.
The research metbodology sdopted for studying the sities
trqlimhuﬁhimrinludmmdﬂ:mchﬁqntlhhu
development plan requirss a nmltdisciplinacy approach
iovolving the speciadized people from the diverse field of
developmest  planning,  menagemenl,  enginesriog. Figure 1; Urban Development Planning Process
architccture, connomics, sccounts.  history. scnlogy,

geopnply, envisesment, policy formumion, lm:; 2. GIS and Remote Sensing in Urbun
admanistration,  «atishcs, demibgraphy. law, psye "
oompuier  sciences,  Information and  commumication Development H-.“-rmm World
techmology etc. In order 1o understand the need of the city, n
hienanistic approach is required to undersmmd the peoplc
their probloms and requirements.

GIS ind Remote Sensing are modem toods and techmiques
for effimently workieg in urban devclopment planning with
some. limimtions of wnavailability and meffictency of relishle
datn mdiﬁulmaptuwdnmkmwm:ﬂ
hwmm-nmw.mmmﬁ
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Histogenesis and Development of Mirzapur City
R. Sharma and Akhilendra Nath Tiwary

The significance of urban heritage of Mizzapur cit;-‘ has h"fﬁmh linkage with “Vindhyachal Devi’,
an ancient mythological site nearby the existing city. Mirzapur City is situated on the southern bank of river
Ganga in Eastern Uttar Pradesh. In the Vindhya Mahkatomya of Brihad Aushmash Puran, the city finds its
catliest mention as Vindhya Kshetra as the ety where the Goddess of wealth (Maha Larmi) resides. The
name -Mirza® is made of two words Mir (Sea) + Za (Outcome), Le., Mahalaxmi. The city expanded castwards
with lime and during medieval period it was identified as Kantit, which eXpanded further in the east of river
Oihala during the British period. During medieval period the city was at its peak of glory. The Great Décean

.iap through the oty facilitated the trade of cotten, lac. shellac and indigo which were bro i
ft;';: E.':: :fﬂ snldﬁin the nerthern India via tll"rt rver pors Iniﬂltﬂ on the ancient sites. which :E:*: ::r:
\nown citics. The carpet. dye and metal ware 11'.|dus!ﬂ¢s Nourished in the city during the Mughal period.
During Post-independence, the city lost its glory in "'l'dﬁﬂﬂﬁ commerce duc to negligence. The development

- of the citv has heen stagnant since Indeperdence. This paper highlights the histogenetic evolution and
development of the city. The objective of the present paper is tostudy the historical significance of the city in
socio-economic and cultural perspective with its urban heritage in a globalizing world,

Key words : Histogenesis, urban development, urban heritage, cultural heritage
management, heritage city, heritage tourism, urban landscape.

| [ntroduction is the product of colonial period, although the
| Urban Geography has been studied Vindhyan region in the west has very long
| with three dimensions — urban Histogenesis history. The mention of Vindhyan region can
# and evolution, urban land use and be found in almost all the Ancient Indian
| morphology and urban planning (Sharma chronicles epics and literatures. The earliest
| et al, 2005). This paper refers to the mention ofthe city can be found in the writings
| Histogenesis and development of urban of Tieffenhaller (1760-1770).He called it
! landscape of Mirzapur city which has Mirzapur a great mart. Jonathan Duncan
! linkage with ‘Vindhyachal Devi', an (Resident of Varanasi) too mentioned the
ancient mythological site nearby the name of the city frequently in his writings
existing city. Mirzapur city (82°30°E-82°36" (Narain, 1959). It is also believed that the
30"Eand25°117157°-25°7"15"'N) is situated  present city was founded by Raja Nanner at
onthe southern bank of river Ganga in Eastern  Girijapattan village (Girija=Goddess Parvati in
_Uttar Pradesh. Mirzapur city in its present form  Hindu Religion) in the east of Vindhyanchal

- Dr. P. R. Sharma is Professor and Ex-Head, Department of Geography, Banaras Hindu

. University, Varanasi, U.P., India.

“*Akhilendra Nath Tiwary is UGC-Senior Research Fellow, Department of Geography,
vanatas Hindu University, Varanasi, U.P., India.

National Geographical Journal of India (ISSN : 0227-9374), Vol. 54, Pts. (3-4), Sep.-Dec., 2008 :65-78
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ISSUES AND CHALLENGES IN SUSTAINABLE URBAN
DEVELOPMENT: A CASE STUDY OF MIRZAPUR CITY, U.P,, INDIA

Drr, Akhilendra Nath Thwary

Senior Lecturer anxd Hend.
Departinient of Geography.
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ABSTRALT

Urban Plarming imvolves objective or targe! basad process odopted for sustaingble wrban
development. Tt mvolves analvzing amd predicting the srbon ewvirommest guantiattvely and
qualitatively to sdentrfy and evaluate alternative policy options lsading lo a beawtifl whan
living ewvirammeni. The quaniiialive increase in the monber of wban centers and populations do
not suffice the goal of pianming. in India, there 1z marked mcrease i the mumber of cities and the
- wrhan populatior, but tn refersvce to the quality of urbon life, it puts a tig guastion mark. Wisen
sustainability in terms of good living emvironment comes, many terious guestions arise with no
responsible agency or authority to answer. Presendly there are 7,935 cities and iovwns in India
[Ceansus, 2011}, which have Increased by 2,774 in member since last decadal census of 2001. The
total wban population in the country ax per Census 2011 s move than 377 millton constitiding
F1.10% [27.8% m Census, 2001] of the total popudation with 53 Million Cities [35 in censun,
2001]. 1he living environmeni of indian cities is dwindling foxt owing to mefficrent land use.
increasing number of awtomobiles, heavy poliution, mismanaged waste disposal. poor guality of
honsig, water, sanitation. hyglene eic. Detachment of local community in urban development
hay made the issnas worse. The present case stndy is based on Mirzapwr city (25° 11715
23715°N and 82° 30E - 82° 36" 30" 'E) situcied on the southern bank of the Ganges river in
Eostern Uttar Prodesh, Indin. It is a smail Indien city {Aren: 38.85 Sq km and Population:
233,09] (Census of India, 2011}] wiich despite ns wrban siainz sice more than a contury and
bring disirict headquarter, is showing no significant change in nustainable [ving ervironnient of
the city. It has alwost all the resowrces reguired for the sustaimable wban development, The
beautiful city fs m a very saiTy state owmng to negligence of local people m pianming amd a very
srong mexies of corrupt politicians, buxinexsmen and bursawcrats al the lop. The secular culfure

A Sbumalily Drsalsie-Tiiend Paes Rarviown Raefornad Open Acrzse Intsesmtiers) o Semsnad - nrinded m fhe [ntemmonst Smud Devcrrie:
GE- Internatiosal Jowrnal of Management Research (GE-IJMR)
Website: www garfasia. Email: sditorsarf@pmall.com . aditor@aarfasia
Page 91

bt
AT
_M Jf!!a‘u




The [nDes ot ol iz Resamsrchy Puldication's

| Research Journal of SBBI‘M Science & HHIIEIQEIHEHI

Master Plan Approsch in Urban Developineal: A Case Study of Mirzapur Cliy,
Uttar Pradesh, India

Dr. Akhfiendra Nath
Semior Lecrurer and Head, Depantment of Geography, Yﬂlﬂ: State Univerity,
EM-7. Guyba Road. PMB- 1144, Damatur, Yobe State, Nigerin,
Molnle no, +234 8185318874, Email: antivary 20005 gomil com

Abstyact

Master Plan is a long term perspective plan which deals comprchensively wath  the sgnificant
aspects of urban development. Mirzapor ciry (25% 117157 - 25715 N and 82* 30E-82° 36" 30 'E)
15 located nloug the southern bank of the Ganges River m Eastam Ultar Pradedh, hudia. [t is a small
Indian city [Asea: 1885 Sq. lun aod Population: 233,691 (Cenves of Tndia, 2011)]. Nationsl Highway
7 (bongest n India berween Kazhmir in Norh 1o Kamyakuinan ia South) passcs through it and provides
an advautngeows mesting point between North and Sowth india, Besides these. two ancicnt cities lie
Last (Varanasi or Ancienr Kashi) and West (Allshabad or anciat Prayag) of it. Both of the cities arc
highty developed in ahuost all the sphere of politics, social, economic, cubrral and sdministration. In
spitc of its contrality, Miceapur city seems to leck any advaniape from these cities. The secular calure
of city is represented by peaceful co-existence of the commmaitics of hindws W Vindiganchal and
mustime in Eanat Sharif. The city has beea fasmous for its carpet and brassweare industry ever smoe the
widdle periods [16® centiuy]. There are many besntiful natural spots and hills on the ontskirts of the
city as Rajdari, Devdars, Lakkanoadari, Window falls, Sirshi efc. River Gunges has been the life of
thes city, The city is in a very somy staie today. The development of the city s almost stagnant since
Iast fivesix decades. Although there is a master plan prepared by Miczapur Viedhywachal
Development Authority, but it has not helped the whan development, The present paper is based on
the utndy of the Master plan of the city with focws on finding wgnificant problems and challenges. The
study concludes with the major findings and recommendanons for the sustainable developosnt of the
cily.

Key wards: urban development. master plan, urban planning. sustamable development. Pablic Private
Parership, peace and security. hemiage, centrality, wbanization.

[nroduction

The master plan of & ciry is idcatificd a5 a foremost nstroment @ rosoufce management and
physical development of the city. It is @ model for futire development of the city. It clanifies the class
und qualiry of the land e 1o be mmintained a1 specific space and e, The smperianee and uithzation
of pabhc rad private spaces are clasificd well m advence. It becames a reference matenial i civic =pd
judicial maticrs. The problem with master plan is that it 15 more centmlized in spproach. thus avoiding
many public interests ot large. If more public participation s enconmped, the problem conld essly be
salved. Masior plans are “spatial or phnsical plans which depict on o map the state and form of an
wrlan anga a1 & Natwre posw 0 lime shen the plam is “realised™™ “lanning was viewsed as o technical
sctiviry, developing comprehensive plans showing the projected density and intensity of varions land
uses and their spatial distribution (Watson, 2008), They emerped in pact a5 a method of long-term
planning for infrastructure, services aod pablic mvestment o the relatively slow growing cities of
developed countries {Clarke. 1997), but roved to be insppropriste i the comfext of mpid nwbanisation
and chonge i developine countnics. in comtnes where dain sowrces were poor, they ook years o
prodnoe snd were soon out of date. Even in developed countnes, unexpecied changes in the economy
and in the size ond Type of honscholds ia the 19705 andermined dhis type of pluwing (Healey e al
1997). There hove been sipnificant efforts in India over the past two decades fo devolve power
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Internationa! Journal of Advenced Research in
Management and Soclal Sclences ISSN: 2278-6236
URBAN DEVELOPMENT OF NORTHERN NIGERIA: A CASE STUDY OF NGURU IN
YOBE STATE

Dr. Akhilendra Nath Tiwary®
Kubura Abdulhamidu Nuhu**

Abstract: Urban Development of Northern Nigeria is o big challenge due to serious security
situation and lock of government will to implement the development plans. The present
study is based on the oppraisol of the only master pian of Nguru (1976) prepored by Maxiock
group. There is no new master pian since last four derodes. Nguru town is headquarter of
Nguru Locol Government Area (LGA) in Yobe state, northern Nigeria. it is locoted near river
Hadejio at 12° 52' 45" N to 10°27°09"'F. 1t has population of 150,632 (Census, 2006) ond an
area of 916 sq. km. The town is comporatively younger developed on o rapid grid-iron
pattern during 1930s. The topography of Nguru is mainly flot with o variety of londscapes as,
Hadejio-Nguru wetlands of Nguru Loke and the Sand dunes oround machine road. Nguru has
hot and dry climate throughout the yeor. The economy of the town is based on trode ond
commerce of gum Arobic, groundnut, meat, hides and skins. The present paper Is an
appraisol study of Ngury master plan. The most significant problem of the study area is lack
of effective implementation of the moster plan. Extensive field work has been corried out
amidst volatile security of the area. Among the major findings, the issues of land use are
predominant alang with poor plan implementation and lack of peaple’s participation in the
mm;wmﬁmmmwm:ﬂhnshmedmm:mﬁm
include; strong finoncial support from government, strong administrotive set up with trained
professional form multiple disciplines ond people’s octive participation in planning.

Key words: urbon development, sustoinable development, living environment, master plon,
urban planning, Public Private Partnership, peace ond security, Locol Government Area.

*Senior Lecturer and Head, Depantment of Geography, Yobe State University, Damaturu,
Yobe State, Nigeria.
**pioneer Graduate Student of Department of Gengraphy, Yobe State University, Damaturu,
Yobe State, Nigeria
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Tourism Development of Vindhyanchal, Mirzapur, UP. India

Dr. Alhflendra Nath Tiwary

Senior Lecturer and Head,
of Geography,
Yobe State University
Damatmu. Yobe State. Niperia

Abstract:

Vindhyanchal is a very famons tourist place in the west of Mirzapur city of Uttar Pradesh
Suate, India. The mame of the City Mirzapur finds its erigin as Girfja pur [Girija s another name of
Parvarl, wife of Lord Shiva] (Mishra, 1888). I the Hindu nrythology, it is belleved that the
primardial creative forces of the GOD and the power of the GODDESS form superimponing triangles
opposite each other as hexagraw at a point/node (Point/aode (Bindu) + locared [Vasinf) or
Vindhyavasini, located in a point/node) in Vindhyanchal The place is bleseed with many important
tourist and histerical places such as: Vindhyan triangle {Religious drcummnavigation triangle formed
by Lakstui | Goddess of wealth which originated from Sea; MiriZa = origin from $ea) . Kali
(destroyer form of Girlja or Parvatl) and Saraswaki (Goddess of Knowledge)}, Rameshvar temple,
Tarkeshvar temple. Naag Kund, Ojhla Bridge, Kantit Shariff (mansoleum of Khwala [anab ismail
Chistl Rehemsatulla, nephew of most Gaveus sufi saiot Khwaja Moinuddin Chisti ‘Garth Nawa{' of
Almer). There are many beautiful narural sites for recreation, Le, Tanda Fall, Viodhan Fall, Khajuri
Dam, Sidhnath ki Dart, Lakbania Darl, eve, The tourist city of Varamisi is 50 kan in east and Allahabad
i1 90 kan in west. There are many thousands of tourists visiting to these two cittes but don't prefer
to visit Vindliyanchal, It fails (o attract good mumber of tourists. In the preseat ressarch paper, the
reason behind failing number of tourtais are examined and proper recommendations are given to
improve the place as important centre of tourism

Keywords: Vindhyan Triangle, cirenmmavigation secular, pilgrinsage, heritage

Background of the Study

Vindbyanchal s very ancient hstorical site surrounded by many natural sites as: hillocks,
rivers, ponda, waterfalls, erc. The cultural lufluence of the dity is secular with good number of hindu
and wuslim pilprimage done in the seasons of navratra (nine days of prayers of Goddess twice in
anumn as well a8 spring seasons among Hindus) in Vindhyanchal and Urs in Kantit respectively.
There ars many tourist spots such as Great Dectan roule, Baman Temple, Lohandl Malwir,
Rameshvar Temple, Tarkeshvar Mahadey Temple, Vindhyavasini Temple, Asthabbuja Temaple, Kali
Khoh Tempie, Sita pond, Gerua pond, Motia pond, Rampaya Ghat, Ram Shila, Pret Shila, Devi Ghat,
Ofhala Bridge, Kantit Sharif, Bandhva Mabavir, Lal Bhiairo Temple, Batuk Bluiro Temple, Radha
Krishna Temple, Gangeshvar Mahadev Temple, Vankhandishvar Mabadev Temple, Mukteshvar
Mahadev Temple, Nag Kumd or Bawan Ghat id Bawali, Nageshvar/ Dugdheshvar Mahadey Temple,
Remuoants of Blvar's Palace of Kantipurl etc. important pionic spois are Tanda Fall, Vindham Fafl

Khajuri Dam and Kharanga (Fig. 1).

Interantionzl Journsl of Research in Economics & Soclal Scirnces
Easail id: editorijrim@gmailcom, hifp:/fwow.euroasinpub.org
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Prospects and Constraints in Development of

Varanasi as Smart City, India
Dr Akhilendra Nath Tiwary’,

' Sezior Lecturer and Department of Geography,
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Water Resources Conservation and
Management Strategies

Dr. Akhilendra Nath Tiwary
Asst. Professor & HOD Geography, SVP College (A Constituent
Unit of V.K.S.U. Ara), Bhabua, Kaimur, Bihar-82uo01,

While 67% of Earth’s surface is covered by water. only less than
2.7% of global water 1s freshwater. Mostof the freshwater (2.05%)
are locked in 1ce caps and glaciers. Only less than 0.7% 1s available
tfor human use. It1s not scarcity of fresh water but misuse and over
usc without proper budgeting in our day to day life. commercial
and industrial use. Water as a vital resource is sufficient for human
consumption if used judiciously. Presently it is consumed in highly
unsustainable way which i1s a matter of shame to the developing
socicty. With growing urbanization and industrialization. demand
of water has increased manifold but the urban areas and industrics
are not following proper measures to restore. recharge and reuse
the water after their utihzation. At once they are digging deep and
taking out ground water. in turn they dump wastage in deep bore
wells to avold government legal action. The refuse/waste and sewer
flown away at the surface level badly pollutes the rivers and water
bodies at large. In absence of strict laws and sensitivity of immediate
communities, this crime of polluting land surface and surface water
1s omnipresent with nobody to take action or responsibility to ensure
their cleanliness. The present article trics to focus on issucs related
to normalisation of the water cvele. freshwater availability.
challenges raised duc to wurbanization and industrialization. It
excludes technical terms and other political water conflict issucs
and the problems of flood and drought. Its major focus 18 Lo adopt
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CHANGING PATTERN OF CROP
DIVERSIFICATION OF INDIAN AGRICULTURE

Mahesh Prasad

Associate Prolessor, Dept. of Economics
V.P. College, Bhabua, Kaimur, V.K.S. University, Ara (Bihar)

Ratikanta Dash
Associate Professor, P.G. Dept. of Economics
Magadh University, Bodhgaya

The agriculivre seclor at present empluvs 60 percent of the country's work force. With the development of alternative
sources of emplayment in the rural areas, viz,, agro industries, supportive infrastructure, eic., it is hoped that the
share of population dependent on agriculture will come down, though nat commensurately, by the year 20201t is
fiaped that 43-50 per cent of the population will be dependent on agriculture by that time.,

fu spite of the impressive achievements, the Indian agricultural gector continues to fave poor infrastruciure
conditions. Less than 36 per cent af the cultivated iand is under any assured irvigation svstem.

Keywords: Agriculture, Diversification and Crops.
INTRODUCTION

India is a country of about one billion people. More than 70 percent of India's population
lives in rtural areas where the main occupation is agriculture. Indian agriculture is
characterized by small farm holdings. The average farm size isonly 1.57 hectares. Around 93
per cent of farmers have land holdings smaller than 4 ha and they cultivate nearly 55 percent

of the arable land.

Crop diversification is intended to give a wider choice in the production of a variety of crops
in a given area so as to expand production related activities on various crops and also to
lesson risk. Crop diversification in India is generally viewed as a shift from traditionally
grown less remunerative cops to more remunerative crops. The crop shift (diversification)
also takes place due to governmental policies and th‘rust on 5OME CrOps Overa given ttr_ne, for
example creation of the Technology Mission on Oilseeds (TMO) to give thrust on oilseeds
production as a national need for the country's requirement for less dependency on imports.
Market infrastructure development and certain other price related supports also induce crop
shift. Often low volume high-value crops like spices also aid in crop diversification.

Crop diversification and also the growing of large number of crops are practiced in rain fed
lands to reduce the risk factor of crop failures due to drought or less rains. Crop substitution

and shift are also taking place in the areas with distinct soil Pl’ﬂbfﬁﬂlﬁ :
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Crop Production and Economics Scenario

The agriculture sector at present employs 60 percent of the country’s w_ork furce_. With the
development of alternative sources of employment in the rural areas, Vl?—-, dgro mdusmcs,
supportive infrastructure, etc., it is hoped that the share of population d:‘:pundent on
agriculture will come down, though not commensurately, by the year 2020. It is hoped that
45-50 per cent of the population will be dependent on agriculture by that time.

India has made tremendous progress in the agricultural sector over the last 50 years. From
hand to mouth conditions in the early sixties, we have not only become self reliant in food
grains but have acquired sufficient resilience to tide over the adverse conditions.

In spite of the impressive achievements, the Indian agricultural sector continues to face poor
infrastructure conditions. Less than 36 per cent of the cultivated land is under any assured
irrigation system.

As a result, the productivity levels of many major crops in India do not compare very
favorably with the yield obtained in agriculturally advanced countries. Further, these factor
coupled with high illiteracy constrain the farmer's ability to shift to more remunerative
cropping patterns in response to market signals. Therefore, their capacity to take advantage
of the opportunities presented by liberalization of trade is limited. The country’s agriculture
has gained in strength and resilience since independence, although growth in agriculture has
gained in strength and resilience since independence, although growth in agriculture is
highly skewed over regions and crops.

However, the agriculture sector in India is now faced with intense and external pressures
arising from the impact of policies of economic liberalization. Efficient and effective
management of agriculture will be crucial in the years to come for acquiring enduring self-
reliance and ensuring sustainable growth with an emphasis on consideration of equity.

Crop Diversification in the Indian Perspective

With the advent of modern agricultural technology, especially during the period of the Green
Revolution in the late sixties and early seventies, there is a continuous surge for diversified

agricultural in terms of crops, primarily on economic considerations.
+  Resource related factors covering irrigation, rainfall and soil fertility.

+  Technology related factors covering not only seed, fertilizer, and water technologies but

also those related to marketing, storage and processing.

¢  Household related factors covering food and fodder self-sufficiency requirement as
well as investment capacity.

*+  Price related factors covering output and input prices as well as trade policies and other
economic policies that affect these prices either directly or indirectly.

+ Institutional and infrastructure related factor covering farm size and other economic
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policics that affect these prices either direetly or indirectly.

« Instimtional and infrastructure re|
arrangements,
policies.

¢ related factors covering farm size and temancy
research, extension and marketing systems and government regulatory

Obviously, these factors are not watertight but inter-related. For instance, the adoption of

crop technologies 15 influenced not only by resource related factors but also by institutional
and infrastructure factors. Similarly, government policies- both supportive and regulatory in
nature-affect both the input and output prices, Likewise, special government programmers
also affect area allocation and crop composition. More importantly, both the economic
liberalization policies as well as the globalization process are also exerting strong pressures

on the area allocation decision of farmers, essentially throu gh their impact on the relative
prices of inputs and output,

Similarly, cconomic factors play a relatively stronger role in influencing the crop pattern in
areas with a better irrigation and infrastructure potential. In such areas, commercialization

and market networks co-evolve to make the farmers more dynamic and highly responsive to
geonomic impulses.

Consequences of Crop Pattern Changes

Turning now fo the Socio-economic and environmental consequences of crops pattern
changes the Green Revolution technologies have fomented, among other things, an
icreasing tendency towards crop specialization and commercialization of agriculture.
While these developments have positive effects on land/labor productivity and net farm
income, they have also endangered a number of undesirable side effects like reduced farm
employment and crop imbalances. Besides, crop pattern changes also lead to serious
environmental consequences that take such forms as groundwater depletion, soil fertility
loss and water logging and salinity- all of which can reduce the productive capacity and
growth potential of agriculture over the long-term.

Agricultural policies in the past have witnessed a series of iterative changes following the
economic reforms during the 1990s that marked a significant departure from the past.
Though many of the reform processes were not initiated to directly affect the agriculture
sector, it was affected indirectly (Chand, 2004). The mounting stock of food grains has partly
been due to the weak purchasing power of the poor in the country. Nevertheless, the problem
associated with buffer stock management and degradation of natural resources in some
regions has triggered a debate to redefine the agricultural policies. As a remedial measure, it
hias been suggested that India should diversify its agriculture and get a foothold in the world
market (Radhakrishna and Reddy, 2004). The diversified and accelerated agricultural
growth would enhance the food security by improving the purchasing power of the poor in
the perplexing situation of shrinkage in agricultural holdings, declining new investments in
agriculture and increasing degradation of natural resources (Joshi et al., 2004).
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Diversification is an integral part Gfl‘I
As in other developing countries, Indian .
the secondary and tertiary sectors becoming p
contributions to national income as well as disp _ .
_sectors are progressively occupying a -

ithi o apr of the sub :
Within the agriculture, some -nd within the crop-mix, the so-called Skaite

significant place than the crop production,
cereals are progressing faster than the inferior cereals. |

cation and the speed with which the changes oceur
vary under difterent situations (Vyas, 1996). Moreover, before a sincere attempt is made tq
ﬁllﬂ-gt:':ii policies with regard to diversification, a thorough probe into the pattern and m[JdE of
diversification needs to be attempted. The present study was plmed to schematize the
pattern and ways of diversification across various states/crops in India.

Further, it was also intended to decipher various determinants of diversification in India ang
their implications on agricultural economy and trade.

However, the factors promoting diversifi

Diversiflication and Its Components

Diversification is basically understood as signifying the shift from the agricultural »o the
industrial domain. But, the intricacies underlying the diversification are many an | need
threadbare understanding. Though the former type of diversification indicates shift fronone
crop to another crop or from one enterprise/sub-sector to another enterprise/sub-sect r, the
other type of diversification may involve income-enhancing enterprises in addition o the
existing ones. In essence, the diversification to commercial crops/commodities becores an
essential strategy that can increase incomes in agriculture, minimize risks due 1 crop
failures and above all, earn foreign exchange. Planned diversification increases both
individual and social gains (Haque, 1996), This diversification strategy can be designed to
help alleviate poverty, generate employment and conserve environment (Hayami and
Otsuka, 1995).

In India, diversification has occurred both across and w
fishery sectors. Within the agriculture,
seclors, i.e. animal husbandry, forest
diversification is taking place in te
agricultural activities. More signifi
evident from the changes in croppi

ithin the crop, livestock, forestry and
the share of output and employment in the non-crop
ry and fisheries, has been gradually increasing. Thus,
ms of moving away from crop production to other

cant changes are taking place within the crop sector, as s
ng pattern, shown later,

Determinants of Diversification

Dj;:;;:: fmn.t;cm o?crl;;_g Widli;'.l' choice in the production of crops in the given area. The shiftin
?I']-‘m:me;”%rﬁ': lf_:d:lﬂﬂﬂ : Eclss-remun».f:rative Crops to higher-value crops leads to higher
producer. At the same time, cultivation of a variety of crops reduces risk.

Several factors can induce a shifi | ha
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profitability of'crops. infrastructure like roads and markets, and relatiVe
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The hurizuntuil diversification is the increase in the number of crops grown given the
cconomical tationality of this expansion. The extent of horizontal diversification can be
aauged empirically through Simpson's index of diversification (SID). The Simpson index
formajor states was computed to evaluate the extent of diversification at two-points of time.

india is a country of about one billion people, More than 70 percent of India's population
lives in rural areas where the main occupation is agriculture. Indian agriculture is
characterized by small farm holdings. The average farm size is only 1.57 hectares. Around 93

ercent of farmers have land holdings smaller than 4 ha and they cultivate nearly 55 percent
of the arable land. On the other hand, only 1.6 of the farmers have operational Jand holdings
above 10 ha and they utilize 17.4 percent of the total cultivated land. Due to diverse agro-
climatic conditions in the country, a large number of agricultural items are produced.
Broadly, these can be classified into two groups - foodgrains crops and commercial crops.
Due to the challenge of feeding our vast population and the experience of food shortages in
the pre-independence era, 'self reliance' in foodgrains has been the comerstone of our
policies in the last 50 years. Around 66 percent of the total cultivated area is under foodgrain
crops (cereals and pulses). Concurrently, commercial agriculture developed for whatever
reasons in the pre-independent phase also kept flourishing during the post independent
period. Commercial agriculture not only catered to the domestic market but has also been
one of the major earners of foreign exchange for the country.

Crop diversification is intended to give a wider choice in the production of a variety of crops
in a given area so as to expand production related activities on various crops and also to
lessen risk. Crop diversification in India is generally viewed as a shift from traditionally
grown less remunerative crops to more remunerative crops. The crop shift (diversification)
also takes place due to governmental policies and thrust on some crops over a given time, for
example creation of the Technology Mission on Oilseeds (TMO) to give thrust on oilseeds
production as a national need for the country's requirement for less dependency on imports.
Market infrastructure development and certain other price related supports also induce crop
shift. Often low volume high-value crops like spices also aid in crop diversification. Higher
profitability and also the resilience/stability in production also induce crop diversification,
for example sugar cane replacing rice and wheat, Crop diversification and also the growing
of large number of crops are practiced in rainfed lands to reduce the risk factor of crop
failures due to drought or less rains. Crop substitution and shift are also taking place in the
areas with distinct soil problems. For example, the growing of rice in high water table areas
replacing oilseeds, pulses and cotton; promotion of soybean in place of sorghum in vertisols
(medium and deep black soils) ete.

CROP PRODUCTION AND ECONOMICSCENARIO

The share of the agriculture sector in the total GDP has declined rapidly and this trend will
continue. By 2020, the share of agriculture in the total GDP of the country is likely to be
reduced to 15 percent due to faster development of non-agriculture sectors. The agriculture
sector at present employs 60 percent of the country's work force. With the development of

————

69

N



Jharkband Journal of Secial Developmen,

alternative sources of employment in the rural areas, ?%z., agro {IIIIEIUSTTlﬁzs SUPISI:'”WE
infrastructure, etc., the share of population dependent on agriculture will come down, though

not commensurately, by the year 2020, It is 45-50 percent of the population is dependent on
agriculture by that time,

India’s performance during the post-independence period has been a matter of pride and
satisfaction. The agricultural sector has left behind the era of shortages and dependence on
imports and arrived at a stage of self-sufficiency and occasional surpluses. The Green,
White, Yellow and Blue revolutions have been landmarks that have been claimed and
recognized the world over. India is now the largest producer of wheat, fruits, cashc\ﬁt’ nut,
milk and tea in the world and second largest producer of vegetables and fruits. India is the
largest producer, consumer and exporter of spices in the world and the largest exporter of
cashew. Foodgrains production has increased four-fold since independence, from 51 million
tonnes (Mt) during 1950/51 to 203 Mt during 1998/99. The scourge of severe food shortages
is now a thing of the past as is the dependence on imports. India's agriculture has passed
through four distinct phases of strategy: a) starting with the intensification of efforts in
identified areas, using traditional technology and expansion of area during the pre-Green
Revolution period; b) through a new strategy of use of modern inputs and high yielding
varieties in irrigated areas during the late sixties and the seventies, (Green Revolution); c)
further through a period of greater focus on management of linkages and infrastructure, such
as, marketing, trade and institution building; and, d) to an era of liberalization and relaxation
of controls during the nineties. The journey has been arduous but rewarding. The agriculture
sector has been successful over the past five decades in keeping pace with the rising food
demand of a growing population (already crossed one billion in May, 2000). This sector
provides raw materials to the major industries of the country which are largely agro-based
like cotton, sugar, etc. It contributes nearly 16 percentof the country's total export.

In spite of the impressive achievements, the Indian a gricultural sector continues to face poor
infrastructure conditions. Less than 36 percent of the cultivated land is under any assured
irrigation system. Farmers on the remaining two thirds of the land are completely dependent

on rainfall, which is also greatly characterized by large variations in terms of precipitation
both spatially and in time. For a large majority of farmers in different parts of the country
gains from application of science and technology in agriculture have yet to be realized. As a
result, the productivity levels of many major crops in India do not compare very favourably
with the yields obtained in agriculturally advanced countries. Further, these factors coupled
with high illiteracy constrain the farmer's ability to shift to more remunerative cropping
patterns in response to market signals. Therefore, their capacity to take advantage of the
opportunities presented by liberalization of trade is limited, The country's agriculture has
gflined in strength and resilience sinc ence, although growth in agriculture is
hlgh]?’ SkEWﬁ:d over regions and crops. the agriculture sector in India is now face
with intense internal and external pres
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fo come for acquiring enduring self-reliance and ensuring sustainable growth with an
emphasis on consideration ofequity.

PATTERNS OF CROPDIVERSIFICATION
Crop Diversificationin the Indian Pe rspective

Withthe advent of modern agricultural technology, especially during the period of the Green
Revolution n the late sixties and early seventies, there is a continuous surge for diversified
agriculture in terms of crops, primarily on economic considerations. The crop pattern

changes, huwm:er, are the outcome of the interactive effect of many factors which can be
broadly categonzed into the following five Zroups:

a) Resourcerelated factors covering irrigation, rainfall and soil fertility.

b) Technology related factors covering not only seed, fertilizer, and water technologies
butalso those related to marketing, storage and processing.

c¢) Household related factors covering food and fodder self-sufficiency requirement as
well as investment capacity.

d) Price related factors covering output and input prices as well as trade policies and other
economic policies that affect these prices either directly or indirectly.

¢) Institutional and infrastructure related factors covering farm size and tenancy

arrangements, research, extension and marketing systems and government regulatory
policies.

Obviously, these factors are not watertight but inter-related. For instance, the adoption of
crop technologies is influenced not only by resource related factors but alse by institutional
and infrastructure factors. Similarly, government policies - both supportive and regulatory in
nature - affect both the input and output prices. Likewise, special government programmes
also affect area allocation and crop composition. More importantly, both the economic
liberalization policies as well as the globalization process are also exerting strong pressures
on the area allocation decision of farmers, essentially through their impact on the relative
prices of inputs and outputs. Although the factors that influence the area allocation decision
of farmers are all important, they obviously differ in terms of the relative importance both
across farm groups and resource regions. While factors such as food and fodder self-
sufficiency, farm size, and investment constraints are important in influencing the area
allocation pattern among smaller farms, larger farmers with an ability to circumvent
resources constraints usually go more by economic considerations based on relative crop

| prices than by other non-economic considerations. Similarly, economic factors play a

- relatively stronger role in influencing the crop pattern in areas with a better irrigation and
infrastructure potential. In such areas, commercialization and market networks co-evolve to
make the farmers more dynamic and highly responsive to economic impulses.

What is most notable is the change in the relative importance of these factors over time. From
a very gencralized perspective, Indian agriculture is increasingly getting influenced more
and more by economic factors. This need not be surprising because irrigation expansion,

—
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of non-economic factors in crop choice of €ven :,mi:ﬂll tame;is:uhural lihcmiizh: i
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globalization policies are also going to further strengthen the role 01 p ed econom;e

incentives in determining crop composition baoth at the micro and I.TtECFD IE"EI_& Dh"it"-"a'l}.
such a changing economic environment will also ensure :that gov ernment price and trade
policics will become still more powerful instruments for directing area allocation decisions
of farmers. aligning thereby the crop pattern changes in line with the changing demang.
supply conditions. In a condition where agricultural growth results more from produc vy
improvement than from area expansion, the increasing role that price related ecc omic
mcentives play in crop choice can also pave the way for the next siage of agric !l
evolution where growth originates more and more from value-added production.

Consequences of Crop Pattern Changes

Turning now to the socio-economic and environmental consequences of crop - ittem

changes. the Green Revolution technologies have fomented, among other thi s, an
increasing tendency towards crop specialization and commercialization of agn [ture,
While these developments have positive effects on land/labour productivity and © - farm
income. they have also endangered a number of undesirable side effects like reduc: - farm
emplovment and crop imbalances. Although the expansion of commercialized agr 1lture
has fomented new sets of rural non-farm activities and strengthened the rural-urban - -owth
linkages, it has also weakened the traditional inter-sectoral linkages between the crop and
livestock sectors. Besides, crop pattern changes also lead to serious environment!
consequences that take such forms as groundwater depletion, soil fertility loss and
waterlogging and salinity - all of which can reduce the productive capacity and growth
potential of agriculture over the long-term. A classical example is the rice-wheat sysiem in
Northwestern India replacing traditional crops like pulses, oilseeds and cotton. )

CONCLUSION

India, being a vast country of continental dimensions presents wide variations 7
agroclimatic Cu"qmﬂns‘ Such varations have led to the e:q.*nlutiun of regional niches for
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But, in the aftermath of technological changes encompassi : tl:' even, his un._d S
'l-:t.‘hnl.flugjt:s. the u%;mnumic niches are undergoing siggiﬁ Tng 1];D-chern|c31 m;l 3d\:r:ﬂi o
irrigation and new farm technologies, the yield level ufnmsrt:i?:lgs ::?];i;.i;l;:]:];a:cfﬁff‘-'ﬂ'lg_

has witnessed an upward shift making i i of outpy

| : INg 1t possible to obtain g' n L= g twy

reduced area or more output with a given level of are fhiw 3 gpvem level o dition fof
11t

inter-crop arca shift (diversification) without much dj
agriculture become drought proof and growth beco

been a reduction in the instability ofagricultural o .
utput,

o — _______,/
72




Vbl Prids il & Ratikanta Dash
e —

Although these reverse area shifts actually took place in the mid-1970's as a part of the
— of commercialization, they became more pronounced since the mid 1980's as a
response partly to emerging supply deficit in edible oils and partly to the changing
comparative advantage of crops. Since the recent trend in inter-crop area shifts has it origin
in the price and trade policy changes of the 1980's, they indicate the increasing market
influence on area allocation. The area under commercial crops has almost doubled in the last
three decades. Among the foodgrain crops, the area under superior cereals, i.e., rice and
wheat, is increasing; while that of coarse cereals (millets) is on decline. The area share of jute
and allied fibres has also gone down substantially, Like any other economy, the share of
agniculture in the GDP is also declining in India. Increase in income from the agriculture
sector, further growth of non-crop sub-sectors within agriculture; faster growth of non-food
grain crops; and faster growth of superior cereals among the food grains are all happening,
but the pace of such change is far too slow. An accelerated pace of diversification to create
positive import of higher income, higher employment and conservation and efficient use of
natural resources emphasizes the need for efficient policies, especially in technological
development, selective economic reforms and institutional change. A strategy of crucial
importance is growth enhancing non-farm activities. This calls for investment in rural
infrastructure and skill upgradation and it also implies a careful examination and adjustment
of macro-policies, which influence the relative profitability of different activities and in turn
determine the nature and pace of diversification. In order to ensure social equity, policies on
structural adjustment and reforms must pay special attention to the band of marginal and
small farmers and agricultural labourers. The direct benefits from diversification should
reach these sections of the farmers.
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Abstract - We propose a genoral framework to study BRST-related transformations. We in-
vestigate difforent forms of BRST and BRST-related symmetries, realized within a prototypical
first-class system, including ordinary BRST, anti-BRST, dualBRST, anti-dual-BRST and ad-
ditional sets of new BRST-related symmetries. Wo idontifv a procize By « Fao discrote group of
symmetries of the ghost sector, responsible lor connecting the variows forms of BRET-related trans-
formations. Their distinct roles in different Hamiltonian and Lagrangian approaches are clarified.
As o unifving framework, we use a gauge invariant prototypical first-class systom encompassing
an extensive class of physical models.
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Introduction. — One of the most prominent sym-
metries in physics, the hindamental Becchi-Rouet-Stora-
Tyutin (BRET) transformation mixing physical helds with
the anticommuting Faddeev-Popov ghosts has been intro-
duced in the early seminal works of Becchi, Rouet, Stora
and Tyutin [1-4]. Following that orgmal BRST sym-
metry, by interchanging ghosts and anti-ghosts, a similar
transformition was soon reported in the litemture [5-7]
generating what came to be known as anti-BRST symme-
try [8-10]. On the other hand, the dual-BRST first ap-
pearcd as a nonlocal noncovariant svmmetry in QED [11],
with more polished local covariant versions in [12,13] and
has been imitially criticized as being nothing more than
a disguised ordinary BRET symmetry [14-17].  Their
algebraic independence became more clear when Malik
and collaborators constructed a consistent Hodge the-
ory framework housing all of them on Arm mathematical
grounds [18-25]. In the present letter, we clarily the roles,
similarities, differences and further properties of the four
mentioned symmetries (BRST, anti-BRST, dual-BRST,
anti-dual- BRST), an associated bosonic symmetry carre-
sponding to the Laplacian operator in Hodge theory, as
well as new sels of BRST-relited symmetry transforma-
tons involving the Lagrange multiplier and ghost sectors
within a concise prototype general gange-invariant wodel.

(31 mnil: thibesfoesb.edn.br (cormesponding authar)

In this way, we isolate the main features of those symme-
tries in o mode-independent way,

Our prototypical svstem comes from the generalization
of the model first presented in ref. [26], in which we include
an open potential function V{g®) enlarging its applica-
bility by allowing additional dynamics. This model can
directly reproduce many others as particular cases, hoth
mechanical |27 30| and field theoretical ones [26,31,32],
and also enjoyvs a strong similarity with other gange hield
models [28]. In ref. [28], the rigid rotor was used to con-
vey a deep analogy with QED and QCT}, mainly regard-
ing its (anti-)BRST symmetry aspects. However, in [28]
it was nol so clear how a classical rigid rolor could be
embodied with gauge symmetries. That explanation in
a systematic form for a generalived quaniom rigid rotor
can be seén in [26], where a construction of & gauge-
invariant potential obtained along the Faddeev-Jackiw-
BarcelosNeto-Wotsnsek (FIBW) symplectic algorithm is
shown. Hence, we construct & unifying Framework for
considering BRET and BRST-related symmetries, where
all their subileties can be worked out and clarified and
in which new BREST-related symmetries naturally emerge.
For the reader’s convenience, the present letter is orga-
nized as follows, In the next section below, we present
our prototypical first-clas svstem and perform its BFV
quanttization, calculading the Green’s functions generating
functional. In the third section, we obtain other forms
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of BRST transformations corresponding to the (anti-)
(dual ) BRST symmetries of the quantuwm action and show
how those syimetries can be obtained from each other by
composing operations from a discrete group of symme-
tries of the action. In the fourth section, we show that the
confignration space version of the previous BRST-related
symmetries clearly distinguishes the dual form —while the
BRST and anti-BRST transformations leave the classi-
cal action invariant, the dualBRST and anti-dual-BRST
ones leave the gange-fxing term nvariant. In the hHfth
section, we discuss the algebra obtained from the BRST
charge operators and obtain a corresponding besonic sym-
metry associated to the Casimir operator of that algebra.
The sixth section is reserved for the report of new BRST-
related symmelries. We end in the last section with our
conclsion and fnal remarks.

BFV generating functional and ordinary BRST
symmetry. — Consider a prototypical Arst-class gange-
invariant dynamical system described by the generalized
canonical coordinates (¢°, 4%, px), with k = 1,....n, de-
fined by the Hamiltonian funetion

H =Ulq",pe) + Vig") + 4" T(g"). (1)
where V(g*) and T(g*) denote two given differentiable

real funetions. The [ormer represents an arbitrary phys-
ical potential, while the latter characterives a Brst-class
constraint condition imposed along the system dynamical
evolution. Still in eq. (1), we define further [26]

T Topep
eI,
Rfjﬂf:;m] = Jri_f.'ﬂ:l _f'*fﬂ?

(g, e &

with [ = fi9(q") denoting & symmetric nondegenerated
two-form and T standing for the partial dervative of T
with respect to g*. The system (1) can be easily extended
to feld theory models by considering DeWitt notation, in
which the Latin indexes carry also a contimions space de-
pendence and the discrete summations include also spatial
integrations.

Corresponding to the first-class constraints T'(¢*) and
ro. we introdoce a pair of Grassmann anlicommuting
rhosts variables (C.C) alomg with their respective canon-
ically conjugated momenta (P, P) with ghost numbers
chC = ghP = | = —gh{ = —ghP, and define the ex-
tended phase space s

2= (g C,Cpu P.P), p=0.k (3)

Hence, the generating functional can be written in the
extended phase space as

L= f’D::A expliS.g). {4)
in terms of the effective action

Sp= [dt{ffp.- + "+ CP+CP - Hy).  (5)

and extended Hamiltonian
Hy = Ulg" pe) + V(g*) + {82, B}, (6)

with 1! and W denoting respectively the BRST charge and
pange-fixing fermion in the extended phase space. The
curly brackets in (6) stand for the generalized Poisson
{nnti-1brackets binary operation, defined for two given
functions F{z*) and G{z*) as

" F iy G
{F.G} =57 {%.2 }@ (7)
in terms of the non-null Amdamental bracket relations
{¢",p.} =82 [CP}={C,P}=—L  (8)

Al quantum level, we promote all generalized coordi-
nates from the extended phase space, including anxiliary
and ghost variables, Lo linear operators acting on a Hilbert
spaece salisfying indamental (anti-jeommutation relations
directly oblained from (8) with = 1 as

[¢5.p] = ioF, [C.P] =i, )
[¢"p0] =5, [CP] =,
with the general definition
[A, B] = AB — (—1)"*“# BA {10y

for two operators A and B with Grassmann parities € 4 and
epr- The quantum BRST charge in the extended Hamilto-
uian phase space {1y, the operatorial version of £ n eq. (6),
ean be written as

Q, —i (CT(¢*) + Ppa), (11)

ani is responsible for generating the ordinary BRST sym-
metry. For the fundamental vardables, we have

dug =0,  hg"=-P, HC=0, HC—p,
bpe =CL, dapo=0.  &P=T, &P=0.

The BRST charge £ has ghost number +1 and is nilpo-
tent. As a direct consequence, the transformations (12)
are ofl-shell closed.

Following ref. [33], we choose the ghost dependence of
the gauge-lixing fermion as

¥ — Py +Cy,

where ¥ = v(7%, e, g%, o) denotes a ghost-independent
open function, and write the gquantum BRST imarnant
Hamiltonian as

H=U+V+¢"T +pox +iC [T, x| C +iPlpn, x| C + PP.

(14)
It can be immediately checked that the nilpotent ordinary
BRST transformations (12) leave the Hamiltonian (14)
invarianl,

In order to have o nice working action and define «a
consistent framework for o later systematical discussion
of varions forms of BRET and BRST-related symmetries,
particularly ready for comparison with previous studied

(12)

(13)

cases in the Bterature, we consider next the standard
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mauge function

x=9 1B+ %pﬂ, with (15)

B= f9T;p;, and 9=w fITT,.

In the last equation above, we have introduced the quan-
tity w for dimensional consistoncy. Since it enters through
the gange-hixing, it does ot affect the physical resulis.
Indeed, it will prove very usehul for the construction of
new symmetries and their comparisons, keeping track of
the right dimensions throughout caleulstions. It conld he
argned that « introduces & scale, however, besides being
allowed to take an arbitrary value for proper gange-hixing,
its time inverse physical dimension can be achieved by a
combination of physical constants and parameters coming
from the potential fanctions present in (1) characterzing
the specific working model. Hence, the specific standard
form (15) leads to the extended gange-hxed action

Seui = [ (q“'p.- +6P 48P — U(¢ . pr) — Vg

—q"T(q*) — %p% +po(d® —0B) +wCC - 'P’P).
(16)

in which £ represents a control gange-lixing parameter.
We may compare the gange choice (15) to the By ganges
commaonly used in QED and QCD, in which we have the
limits of £ tending to 0, 1, 3 and oo coresponding respec-
tively to the Landan, Feynman-"t Hooft, Fried-Yennie and
MIEATY Zanges,

A set of BRST-related symmetries —Hamilto-
nian approach. — 5iill in the extended phase space, ad-
ditionally to the ordinary BRST symmetry (12), we have
other BRS T-related symmetries enjoved by action (16). Tt
can be seen by direct inspection that the three transfor-
miition sets

dugt = 0, dg” = —P.
api = —CTi. &po =0,
anliBRST: " ia (17)
e = po, . =1,
P =10, WP = T,
dag* = 0, dag? = —uilC;
1J_F i = M_ip]ﬂl' 1J_F =}
dual BRST: 0 T )
8 = w T, 4 =0,
5P =0, §4P = wpn,
dag =1, Bag® = —wl,
"j :'?_"‘-,_j'p-'rn é Jﬂ_ﬂ1
anti-dual BRST: 0 ¥ (19)
80= 0. 840 = —w 1T,
84 P =wpn, daP= 1),

teave the extended action (16) invariant. The above trans-
formations (17}, (18) and (19) are respectively generated
by the charges

3 = i (—CT(g*) + Pp). Q=i (o "PT(q") +wlpm).

1y = i (= "PT(¢*) + wCp). (20)
with ghost numbers

ghily = ghy=—1, shQ;=+1, (21)
and, similarly to (12), are off-shell nilpotent. Conse-

quently, the corresponding symmetrics are off-shell closed.
The two dun.l-:-:;.rrtmmtrifs Ay and &y can be obtained re-
apectively from dg and oy by the shifting

g: C—w P, C—w'P, P—ouwl. P—ul.
(anti-)BRST — (anti-)dual-BRST, (22)

whilst the anti-symmetries 8, and &; can be generated re-
spectively from dg and 84 by

b: €— - C—C P—P, P—-P
(dual-)BRST — (dual-janti- BRST. {23)

It turng out that action (16) is invarant with respect
to the group £y x s of discrete permutations among the
ghost variables. More precisely, the transformations (22)
and (23) can be coneretely taken as the two generators,
respectively a and b, for the &y x s gronp presentation
miven by

Ty xZa— (abla®=t"—eab=10ba). (24)

That i & symmetry group of order cight, whose elements
give rise to the tramsformations £DBRST, anti-BRST,
Sdual BRET, tanti-dual-BRST. The fnite zroup (24)
characterizes all possible dimonsionally  consistent per-
mutations among the ghost fields (C.C,w'P,w'P)
resulting in canonical transformations preserving the fun-
damental relations (9). The same happens with any
BRST-invariant action, the corresponding ghost permu-
tation group of symmetries of the action produees other
BRST-related symmetries and can be used as a crite-
rion to span-all possibilities. Thus, in a sense, the ghiost
permntation group deseribes o symmetry of symmetries,
As an illustration, we mention here the known fact that
guadratic ganges in QCD lead to actions without anti-
BRST invariance [34], which can be understood from the
lack of that symmetry in the corresponding group of ghost
fields permutations. In the present ease, by plugging (15)
into (14}, we obtain the quantum Hamilionian

H=U+V + quT-E—gpg+mﬁ_!ﬂ —wCC+ PP (25)
explicitly  invarant under the ghosts  permutations
group {24} and which, consequently, can be checked
to respect the previous symmetries (12), (17), (18)
and {1%). Therefore the cohomology clisses generated by
charges (11) and (20} produce the comresponding BRST-
related closed and exact stutes. ln particular, the zero
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chost mumber physical states |phys) are debined by the
annihilation property

0 = Qylphys) = Qylphys) = Qa|phys) = Qalphys). (26)

We remark that all previons symmetries ocour in the
extended phase space in terms of 2 Hamillonian ap-
proach.  Nevertheless, their origing] discovery can he
dearly retrieved on the past literature within somewhat
different contexts, namely, ordinary BRST [1-4], anti-
BRST [5-7] and dual BRST [11-13,35-37]. Here, we sece
all of them interconnected within o systematic nmified
treatment, Usnally, gemmine daal- BRST translormations
are characterized by the fvariance of the ganpe-fixing

terme o the present case however, by delining

S = fr]r (W{@"_ 4 B) — gpﬁ) (27)
we have the varations

525, = —w [dipo@+P) and

8 Syp = w[dﬂm{‘P—f}. (28)

In fact, in order to have the well-known elegant interpreta-
tion corresponding to the plain invariances of the classical
action and gange-fixing terms respectively under (anti-)
BRST and {anti-)dual BRST transformations, we have to

turn to a Lagrangian context.

BRST symmetries in confipuration space. — [n
this section, we investigate further the varons BRST and
BRET-related symmetrics of the prototypical system (1)
from a gauge-hixed Lagrangian viewpoint. Concerning the
momenia vardable pp, we see that it appears in the sc-
tion (16) only through the gange-Gxing term S, defined
in (27}, Performing a functional integration over py would
bring down an expression of the form

| R -1 2
E{!IU —#B) (29)
which, as argned by the end of the second section, can
be compared to the usnal quadratic covarianl gange-hxing
term present in the QED and QCD quantmm Lagrangians.
However, as is well known, the presence of this term spoils
the off-shell nilpotency of the BRST symmetrics which
become closed only by means of the equations of mo-
tion, we, on shell. [t is clear that py plays the role of
i Nakanishi-Lautrup variable and should remain alive in
the theory fur the sake of off-shell BRST closure, There-
fore, we perform the functional integration of (4) in the
ghost momenta variables P and P, after which we obtain
a1 neat first-order action in the exponential argument of ¥g

given hy

§— f o (ffp.- — 68— U(¢". ) — V(") — " T(q")

R N

2
To that extent, after the P and P functional intesrations,
the symmetries and respective conserved chirges of the
new concise action () corresponding to egs. (12) and (17)
to {20) become

_-{b{lli = ﬂ,. ""‘bqﬂ — _{:‘1
i = CL;, & =0,
ordinary BRST: e + BP0 : (a1)
a0 =0,
s{,l‘: = I,
g =1, g = é,
Bp—=—LCh, Fp =0
anti-BRST: P n, SN (32)
wC = po.
C =0,
Faq =0, Fag = —wl,
Fapi = —w €T Fapa = 0,
Aual BRgE WS R M (33)
FiC = .-J;,-_lT1
2,0 =0,
saq =0, saq® = —wl,
S . 8
astldnd BEGT,, ™MET T L0 M= g
.-ser’ = U1
$4€ =—w T,

with respective charges

Q; — i(CT +Cp). Q= —i(CT + Cpo).
Qy — i—w 'CT + wlpy), Qu— if—w 'CT +wCpy).
(33)

The above trapsformations are oll-shell nilpotent and
each one of them ean be checked to charactorize a partie-
war symmetry of the action (30). Furthermore, now the
two dual-BRST svimmetries do leave the gauge-fixing Lerm
invariant. Indeed, while the ordinary BRST and anti-
BRST transformations leave the original classical action
invariant, with the variation of the gauge-fixing term being
canceled by the necessory ghost terms, the dual and anti-
dual BRST trapsformations leave the gange-fixing Lerm
invariant by itsell, with a mainal cancellation between the
variations coming from the classical Lograngian and ghost
terms. That means we have

s =FE. =0 and .‘-‘,_{SHI_SJSHI_{}, {35}

140601 -pd
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with
Se= [ aitn— Ui ) Vi) = 'T()

representing the classieal action and the ghost-hxing
term Syr miven by eq. (27). Along this line, in BRST-
cohomology terms, we nnderstand the BRST invariances
of the action S in the sense that it can be decomposed as
a sum between a BRST-exact and a BRST-closed parts.
This assertion holds for each one of the four BRST sym-
metries, including the dual ones, as we may conveniently
rewrite (1) in one of the two equivalent forms helow,

8= fti.l'.{rjip.- — U{g", pe) — V) — ¢"T{g")

Fhn - @)

(37)

i
5 [ad ~Ut.p0— Vi)~ S+ mld —07'B)
1 witp, :
+§sdﬁd[(—j—,-') — {q“i’*’] } (39)

This represents an important feature distinghishing the
(anti-)BRST from the (anti-)dual-BRST symmetries.

BRST algebra. — In this section we investigate the
Lie superalgebra generated by the previons BRST charges.
We start by recalling that all four mtroduced BRST
charges (35} are fermionic operators and fully off-shell
nilpotent, Le.,

Q-G -Qi-0i-0. (40)
All BRST charges are conserved nnder time evolution

modulo equations of motion. We may additionally intro-
duce a ghost mumber operator given by

G=3#HEE =0, (41)
satisfying
G| = .  [G.Q]=— )
G.Qa] = —Qu, |G, Qul = Qu

Ghost nmmber conserviation is then warranted by the
global scale symmmetry

E—&de E—e g, (43)
with A denoting a continmons constant parameter. Indesd,
transformitions (43) clearly leave the quantum action (30)
invariant, while time conservation of (41) follows directly
from the equations of motion.

The two (anti-)BRST operators and the {anti-)dual-
BRST ones satisfy

(@ Q] =0, [QaQu] =0,
(@5, Qa] = [Dr. Qu] = 1w 77 +wwp) = 2WV.

The above-defined quantity W represents o Casimir oper-
ator for the superalgebra generated by the BRST charges

and gives rse to a new bosonic transformation defined for

(44)

an arbitrary function F as

swk=[|F WL

For the hindamental variables of the theory, the non-oull
sw tranformations read explicitly

swq' =

further symmetry leaving (30) invariant.

(45)

2P = w YT —wpn, (46)

aml constitute &

New symmetries. — In none of the previously seen
symmetries does the Nakanishi-Lantrup variable py trans-
form. Inspired by the fact that the gange-bxing term (27)
ig left invariant under the substitution

2(q° —4711)

5‘ L]
it is possible to look for correspondingly new forms
of BRST transformations imvolving pp. Accordingly, in
the same fnshion as the particolar models disenssed in
refs. [32-40], the quantum action (30} enjoys the further
nilpotent symmetries

Po —+—po+ (47)

2. g ;
A = CTi,  Aipo = —=(WC+0),
1\ 1P El[r» 1 (48)
Mgt =L, MC=—py + %{r}” — 9718},

of ghost mumber 1 and its corresponding anti version

- LT, &1}:&— —{wﬂf+f}

£ (49)
ajc—pﬂ—iwﬂ—ﬁ-iﬂ},

Agpy =
A" = ¢,

of ghost. mumber —1.
Additionally, we report here two brand new sets of non-

local symmetrics for action (30)) with ghost numbers | and
—1 given, respectively, by

2
Aapg = E!‘-u.'ﬂ'[: +f-;]', ﬂgqn-— lﬂ"!'if{:df-
1 1
Al = —ppy— = —ﬁlﬂ—_def 50
2 3P0 f. ) (50}

and
1 o - &0 l'-! ‘I“"E
ﬁzm——gﬂfd C+C), Aug =—§L—?fﬂdt,
Bol = g~ ~07'B)— 3 [T (51)

The above Ag symimetries are clearly distinet from the Ay
ones, as the former do not alfect p;, ie,

Aap; = Aapy =10, (52)

while the latter contains terms corresponding to integrals
of T and C. A comparative analysis of the A symmetries
as well as its relevance in specific quantum Aeld theory
models is currently nnder investigation.
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Conclusion. — The quantization of the prototypical
frst-class systemn along the fnctional BFV proceduore
has allowed us to realize a considerable set of forms of
BRET-related transformations constituling symmetries at
quantum level. Those syminetries comprised not just the
ordinary BRST ones but included also the dual- or co-
BRST ones which have appeared io the literature inoa
plethora of different contexts in field theory. By clarify-
ing the action of a discrete group of transformations on
the ghosts sector, we have seen that the dual- and anti-
BRST symmetries can be freely interchanged among a
total of eight possibilities conpected by canonical trans-
formations in a Hamiltonian framework. When coming to
a gange-hxed Lagransian approach, the dual-BRST sym-
metries achieve its full glorious interpretation, displaying
its main characteristic of leaving the gaonge-Hxing term in-
variant. Further, the BHST charpes exhibit the Hodge
theory properties and it is possible to define a Casimir
operator leading to an extra bosonic symmetry closing a
Lie superalpebra among the conserved symmetry genera-
tors. The brand new forms of BRST-related svmmetries
reported are currently under further analysis.
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